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QUALITY ASSURED 

Our quality system focuses on the continuing high quality of our 
components and the best possible service forourcustomers. We have 
a three-sided quality strategy: we apply a system of total quality control 
and assurance; we operate customer-oriented dynamic improvement 
programmes; and we promote a partnering relationship with our 
customers and suppliers. 

PRODUCT SAFETY 

In striving for state-of-the-art perfection, we continuously improve 
components and processes with respect to environmental demands. 
Our components offer no hazard to the environment in normal use 
when operated or stored within the limits specified in the data sheet. 

Some components unavoidably contain substances that, if exposed by 
accident or misuse, are potentially hazardous to health. Users of these 
components are informed of the danger by warning notices in the data 
sheets supporting the components. Where necessary the warning 
notices also indicate safety precautions to be taken and disposal 
instructions to be followed. Obviously users of these components, in 
general the set-making industry, assume responsibility towards the 
consumer with respect to safety matters and environmental demands. 

All used or obsolete components should be disposed of according to 
the regulations applying at the disposal location. Depending on the 
location, electronic components are considered to be 'chemical', 
'special' orsometimes'industrial' waste. Disposal as domestic waste is 
usually not permitted. 



Advanced Low Voltage CMOS Logic 
Data Handbook 

CONTENTS 

page 

SECTION 1 GENERAL INFORMATION 

SECTION 2 LOW VOLTAGE HCMOS DEVICES (LV) 

SECTION 3 LOW VOLTAGE CMOS DEVICES (LVC) 

SECTION 4 LOW VOLTAGE CMOS DEVICES (LVC16) 

SECTION 5 ADVANCED LOW VOLTAGE CMOS (ALVC) 

SECTION 6 APPLICATION NOTES 

SECTION 7 PACKAGE INFORMATION 

APPENDIX A DATA HANDBOOK SYSTEM 

7 

59 

465 

705 

755 

947 

973 

1001 



DEFINITIONS 

Data Sheet Identification Product Status Definition (Note) 

Objective Specification Formative or in Design This data sheet contains the design target or goal specifications for 
product development. Specifications may change in any manner 
without notice. 

Preliminary Specification Preproduction Product This data sheet contains preliminary data, and supplementary data 
will be published at a later date. Philips Semiconductors reserves the 
right to make changes at any time without notice in order to improve 
design and supply the best possible product. 

Product Specification Full Production This data sheet contains Final Specifications. Philips Semiconductors 
reserves the right to make changes at any time without notice, in 
order to improve design and supply the best possible product. 

Short-form Specification — The data in this specification is extracted from a full data sheet with 
the same type number and title. For detailed information see the 
relevant data sheet or data handbook. 

Limiting values 

Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or more of the limiting 
values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or at any other 
conditions above those given in the characteristics sections of the specification is not implied. Exposure to limiting values for extended 
periods may affect device reliability. 

Application information 

Applications that are described herein for any of these products are for illustrative purposes only. Philips Semiconductors makes no 
representation or warranty that such applications will be suitable for the specified use without further testing or modification 

LIFE SUPPORT APPLICATIONS 
These products are not designed for use in life support appliances, devices, or systems where malfunction of these 
products can reasonably be expected to result in personal injury. Philips Semiconductors customers using or 
selling these products for use in such applications do so at their own risk and agree to fully indemnify Philips 
Semiconductors for any damages resulting from such improper use or sale. 

DISCLAIMER 
Philips Semiconductors reserves the right to make changes, without notice, in the products, including circuits, 
standard cells, and/or software, described or contained herein in order to improve design and/or performance. 
Philips Semiconductors assumes no responsibility or liability for the use of any of these products, conveys no 
license or title under any patent, copyright, or mask work right to these products, and makes no representations or 
warranties that these products are free from patent, copyright, or mask work right infringement, unless otherwise 
specified. 

NOTE: Always check with your local Philips Semiconductors Sales Office to be certain that you have the latest 
data sheet(s) before completing a design. 
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Advanced Low Voltage CMOS Logic 

Philips Semiconductors Logic Products Group thanks you for your continued interest in our 
Advanced CMOS product lines. This handbook contains specifications for many new high 
performance, low power products from Philips. 

This handbook replaces and updates the 1996 Low Voltage CMOS Logic Data Handbook 
(IC24). Specifications for a wide range of high performance product families in this handbook 
include the 3V CMOS families such as the LV, the 5V tolerant LVC, and the very high speed 
bus interface ALVC devices. 

The products utilize Philips most advanced CMOS technologies which enable very high 
speed, high drive capabilities and excellent noise immunity all combined in a wide range of 
space saving surface mounted packages. 

Other support material available from your local distributor, sales office, or sales 
representative includes a comprehensive SPICE I/O Model Manual and IBIS Models on newer 
part types. 

On-Line support includes a Fax-On-Demand toll free number 1-800-282-2000 in North 
America, and a Web site for Logic Products at "www.philipslogic.com". 

Our ongoing goal is to become your first choice for Logic Products. 

August 1998 
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Section 1 - General Information 
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Section 2- Low Voltage HCMOS Devices (LV) 

74LV00 Quad 2-input NAND gate   61 
74LV02 Quad 2-input NOR gate   65 
74LV03 Quad 2-input NAND gate   69 
74LV04 Hex inverter  74 
74LVU04 Hex inverter (Unbuffered)   78 
74LV08 Quad 2-input AND gate  85 
74LV10 Triple 3-input NAND gate   89 
74LV11 Triple 3-input AND gate  93 
74LV14 Hex inverting Schmitt-trigger   97 
74LV20 Dual 4-input NAND gate   103 
74LV27 Triple 3-input NOR gate   108 
74LV32 Quad 2-input OR gate   112 
74LV74 Dual D-type flip-flop with set and reset; positive edge trigger   116 
74LV86 Quad 2-Input EXCLUSIVE OR Gate  122 
74LV107 Dual J-K flip-flop with reset; negative-edge trigger   126 
74LV109 Dual J-R flip-flop with set and reset, positive-edge trigger   132 
74LV123 Dual retriggerable monostable multivibrator with reset   138 
74LV125 Quad buffer/line driver (3-State)   148 
74LV126 Quad buffer/line driver (3-State)   153 
74LV132 Quad 2-Input NAND Schmitt-trigger   158 
74LV138 3-to-8 line decoder/demultiplexer, inverting   164 
74LV139 Dual 2-to-4 line decoder/demultiplexer   170 
74LV153 Dual 4-Input multiplexer   175 
74LV154 4-to-16 line decoder/demultiplexer   181 
74LV157 Quad 2-Input multiplexer  187 
74LV161 Presettable synchronous 4-bit binary counter; asynchronous reset   192 
74LV163 Presettable synchronous 4-bit binary counter; synchronous reset  201 
74LV164 8-bit serial-in/parallel-out shift register   209 
74LV165 8-bit parallel-in/serial-out shift register   215 
74LV174 Hex D-type flip-flop with reset; positive-edge trigger   222 
74LV175 Quad D-type flip-flop with reset; positive-edge trigger   229 
74LV240 Octal buffer/line driver (3-State), inverting   235 
74LV241 Octal buffer/line driver (3-State)   241 
74LV244 Octal buffer/line driver (3-State)   247 

74LV245 Octal bus transceiver (3-State)   253 
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Section 2 - Low Voltage HCMOS Devices (LV) (Continued) 

74LV251 8-input multiplexer (3-State)   259 

74LV257 Quad 2-Input multiplexer, (3-State)   265 

74LV259 8-bit addressable latch   271

74LV273 Octal D-type flip-flop with reset, positive-edge trigger   278 

74LV365 Hex buffer/line driver, (3-State)   284

74LV367 Hex buffer/line driver, (3-State)   290 

74LV368 Hex buffer/line driver, (3-State); inverting   296 

74LV373 Octal D-type transparent latch, (3-State)   302 

74LV374 Octal D-type flip-flop, positive-edge trigger (3-State)   308 

74LV377 Octal D-type flip-flop with data enable, positive-edge trigger   315 

74LV393 Dual 4-bit binary ripple counter   321 

74LV541 Octal buffer/line driver, (3-State)   327 

74LV573 Octal D-type transparent latch (3-State)   333 

74LV574 Octal D-type flip-flop; positive-edge trigger; (3-State)   340 

74LV595 8-bit serial-in/serial or parallel-out shift register with output latches (3-State)   346 

74LV688 8-bit magnitude comparator   355 

74LV4020 14-stage binary ripple counter   361 

74LV4040 12-stage binary ripple counter   368 

74LV4051 8-channel analog multiplexer/demultiplexer   375 

74LV4052 Dual 4-channel analog multiplexer/demultiplexer   386 

74LV4053 Triple 2-channel analog multiplexer/demultiplexer   396 

74LV4060 14-stage binary ripple counter with oscillator   405 

74LV4066 Quad bilateral switches   417 

74LV4067 16-Channel analog multiplexer/demultiplexer   424 

74LV4094 8-stage shift-and-store bus register  437 

74LV4316 Quad bilateral switches   445 

74LV4799 Timer for NiCd and NiMH chargers   454 

Section 3 - Low Voltage CMOS Devices (LVC) 

74LVCOOA Quad 2-Input NAND gate   467 

74LVC02A Quad 2-Input NOR gate   470 

74LVC04A Hex Inverter   474 

74LVCU04A Hex Inverter (Unbuffered)   478 
74LVC08A Quad 2-Input AND gate  483 
74LVC10A Triple 3-input NAND gate   486 
74LVC11 Triple 3-input AND gate  489 

74LVC14A Hex inverting Schmitt-trigger with 5V tolerant input   493 

74LVC27 Triple 3-input NOR gate   498 

74LVC32A Quad 2-input OR gate   502 

74LVC74A Dual D-type flip-flop with set and reset; positive-edge trigger   506 

74LVC86A Quad 2-Input exclusive OR Gate   511 

74LVC109 Dual JR flip-flop with set and reset, positive-edge trigger   514 
74LVC125A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   519 
74LVC126A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   524 
74LVC138A 3-to-8 line decoder/demultiplexer; inverting   528 
74LVC139 Dual 2-to-4 line decoder/demultiplexer   533 
74LVC157A Quad 2-Input multiplexer  538 
74LVC161 Presettable synchronous 4-bit binary counter, asynchronous reset   543 
74LVC163 Presettable synchronous 4-bit binary counter, asynchronous reset   551 
74LVC169 Presettable synchronous 4-bit up/down binary counter   558 
74LVC240A Octal buffer/line driver with 5-volt tolerant inputs/outputs; inverting (3-State)   566 
74LVC241 A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   571 
74LVC244A/ 
74LVCH244A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   576 
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Section 3- Low Voltage CMOS Devices (LVC) (Continued) 

74LVC245A/ 
74LVCH245A Octal bus transceiver with direction pin with 5-volt tolerant inputs/outputs (3-State)   581 
74LVC257A Quad 2-Input multiplexer with 5-volt tolerant inputs/outputs (3-State)   586 
74LVC273 Octal D-type flip-flop with reset; positive-edge trigger   591 
74LVC373A Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   596 
74LVC374A Octal D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   603 
74LVC377 Octal D-type flip-flop with data enable; positive-edge trigger   609 
74LVC541 A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   614 
74LVC543A Octal D-type registered transceiver (3-State)   619 
74LVC544A Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)   625 
74LVC573A Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   631 
74LVC574A Octal D-type flip-flop; positive-edge trigger with 5-volt tolerant inputs/outputs (3-State)   637 
74LVC623A Octal transceiver with dual enable (3-State)   642 
74LVC646A Octal bus transceiver/register (3-State)   647 
74LVC652 Octal transceiver/register with dual enable (3-State)   657 
74LVC821A 10-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   666 
74LVC823A 9-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   672 
74LVC827A 10-bit buffer line driver with 5-volt tolerant inputs/outputs (3-State)   678 
74LVC841A 10-bit transparent latch with 5-volt tolerant inputs/outputs (3-State)   684 
74LVC1284 3.3V Parallel printer interface transceiver/buffer   689 
74LVC2952A Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)   694 
74LVC4245A Octal ddual supply translating transceiver (3-State)   699 

Section 4- Low Voltage CMOS 16-bit Devices (LVC16) 

74LVC16240A 16-bit buffer/line driver; inverting (3-State)   707 
74LVC16241A 16-bit buffer/line driver (3-State)   712 
74LVC16244A/ 
74LVCH16244A 16-bit buffer/line driver; 5-volt tolerant inputs/outputs (3-State)   717 
74LVC162244A/ 
74LVCH 162244A 16-bit buffer/line driver; with 3052 series termination resistors; 5-volt input/output tolerant (3-State)   722 
74LVC16245N 
74LVCH16245A 16-bit bus transceiver with direction pin; 5V tolerant (3-State)   727 
74LVC162245A/ 
74LVCH162245A 16-bit bus transceiver with direction pin; 3052 series termination resistors; 5V Input/Output tolerant (3-State) 732 
74LVC16373A/ 
74LVCH16373A 16-bit O-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   737 
74LVC16374A/ 
74LVCH16374A 16-bit edge-triggered O-type flip-flop with 5-volt tolerant inputs/outputs (3-State)   743 
74LVCH16541A 16-bit buffer/line driver; 5-volt tolerant I/O (3-State)   749 

Section 5 - Advanced Low Voltage CMOS (ALVC) 

74ALVC 16244/ 
74ALVCH16244 16-bit buffer/line driver (3-State)   757 
74ALVCH162244 16-bit buffer/line driver; with 30O termination resistor (3-State)   763 
74ALVC 16245/ 
74ALVCH16245 16-bit bus transceiver with direction pin (3-State)   769 

74ALVCH162245 16-bit bus transceiver with direction pin and 3052 termination resistor (3-State)   775 

74ALVCH16373 16-bit O-type transparent latch (3-State)   781 

74ALVCH16374 16-bit edge-triggered O-type flip-flop (3-State)   788 
74ALVCH16500 18-bit universal bus transceiver (3-State)   795 

74ALVCH16501 18-bit universal bus transceiver (3-State)   805 

74ALVCH16540 16-bit buffer/line driver; inverting 5V input tolerant (3-State)   815 

74ALVCH16543 16-bit O-type registered transceiver (3-State)   822 

74ALVCH16600 18-bit universal bus transceiver (3-State)   829 

74ALVCH16601 18-bit universal bus transceiver (3-State)   839 

74ALVCH16623 16-bit transceiver with dual enable (3-State)   848 

1998 Aug 11 



Philips Semiconductors 

Functional Index 

Section 5 — Advanced Low Voltage CMOS (ALVC) (Continued) 

74ALVCH16646 16-bit bus transceiver/register (3-State)   855 

74ALVCH16652 16-bit transceiver/register with dual enable (3-State)   863 

74ALVCH16821 20-bit bus interface O-type flip-flop positive-edge trigger (3-State)   872 

74ALVCH16823 18-bit D-type flip-flop (3-State)   879 

74ALVCH16825 18-bit buffer/driver (3-State)   886 

74ALVCH16827 20-bit buffer/driver, non-inverting (3-State)  892 

74ALVCH162827 20-bit buffer/driver, non-inverting, with 3012 series termination resistors (3-State)   898 

74ALVC16835 18-bit universal bus driver with 5V tolerant inputs (3-State)   904 

74ALVC162835 18-bit universal bus driver with 3052 termination resistors and 5V tolerant inputs (3-State)   911 

74ALVCH16841 20-bit bus interface D-type latch (3-State)   918 

74ALVCH16843 18-bit bus interface latch with set and reset (3-State)   924 

74ALVCH16952 16-bit registered transceiver (3-State)   932 

74ALVCH164245 16-bit dual supply translating transceiver (3-State)   940 

Section 6 — Application Notes 

AN223 Ground and V0 Bounce of High-Speed Integrated Circuits   948 

AN240 Interfacing 3V and 5V applications   951 

AN246 Transmision lines and terminations with Philips logic families   958 

AN2022 The behaviour of integrated Bus Hold circuits   969 

Section 7— Package Information 

Soldering   974 

Ceramic Dual In-Line package 

20-Pin (300 mils wide) ceramic dual in-line (F) package (with window (FA) package)  0584D   976 

Plastic dual in-line package 

DIP14: plastic dual in-line package; 14 leads (300 mil)  SOT27-1   977 
DIP16: plastic dual in-line package; 16 leads (300 mil)  SOT38-4   978 
DIP20: plastic dual in-line package; 20 leads (300 mil)  SOT146-1   979 
DIP24: plastic dual in-line package; 24 leads (300 mil)  SOT222-1   980 

Plastic small outline package 

SO14: plastic small outline package; 14 leads; body width 3.9 mm  SOT108-1   981 
SO16; plastic small outline package; 16 leads; body width 3.9 mm  SOT109-1   982 
SO20; plastic small outline package; 20 leads; body width 7.5 mm  SOT163-1   983 
5O24: plastic small outline package; 24 leads; body width 7.5 mm  SOT137-1   984 
SO28 plastic small outline package; 28 leads; body width 7.5 mm  SOT136-1   985 
SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm  SOT337-1   986 
SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm  SOT338-1   987 
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm  SOT339-1   988 
SSOP24: plastic shrink small outline package; 24 leads; body width 5.3 mm  SOT340-1   989 
55OP28; plastic shrink small outline package; 28 leads; body width 5.3 mm  SOT341-1   990 
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm  SOT370-1   991 
SSOP56: plastic shrink small outline package; 56 leads; body width 7.5 mm  SOT371-1   992 
TSSOPI4: plastic thin shrink small outline package; 14 leads; body width 4.4 mm SOT402-1   993 
TSSOPt6: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1   994 
TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm SOT360-1   995 
TSSOP24: plastic thin shrink small outline package; 24 leads; body width 4.4 mm SOT355-1   996 
TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1 mm SOT362-1   997 
TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm SOT364-1   998 

Plastic leaded chip carrier 

PLCC20: plastic leaded chip carrer; 20 leads  SOT380-1   999 
PLCC28: plastic leaded chip carrer; 28 leads; pedestal  SOT261-3   1000 

Appendix A 

Data Handbook System   1002 
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Philips Low Voltage Logic Families DESIGNERS GUIDE 

This databook provides device data of Philips Semiconductors Low Voltage CMOS logic families. The following families were introduced for the 
low voltage market: LV, LVC, and ALVC. All families are complete new designs for 3.3V or sub-3V operations. 

ABOUT THE LVC (LOW VOLTAGE CMOS) 
The LVC family has become a logic industry standard for 3.3V applications both in the telecom and EDP market segment. Manufactured in a 
CMOS process it offers direct interface with LVTTTL levels. It is specified and guaranteed for industrial operating temperatures. The LVCs 
provide 4.5— 5ns speeds and 24mA drive capability while operating at 3V with very low static and dynamic power consumption. The family 
supports live insertion. Its 5V tolerance capabilities makes it extremely attractive for mixed 5V/3V systems. The LVC devices offer both non-bus 
hold and bus hold options with or without damping resistor features. With bus hold, the need for pull-up and pull-down resistors for floating 
inputs is eliminated. Series damping resistors help prevent signal undershoots and overshoots. The family product offering ranges from 
standard gates, octals to complex 16-bit bus interface functions used for buffering, multiplexing and interfacing in mixed 5V/3V systems. The 
broad portfolio and feature set of the LVC family provide designers with the flexibility and reliability necessary to minimize manufacturing costs, 
eliminate floating inputs and design "worry-free" systems. 

ABOUT THE ALVC (ADVANCED LOW VOLTAGE CMOS) 
One of the fastest low voltage CMOS family, the ALVC family is widely used in supporting memory interfacing and multiplexing. ALVC offers 
direct interface with LVTTTL levels. Industrial operating temperature is from —40°C to +85°C. ALVC features flow-through standard pin-out 
architecture and low inductance, noise and ground bounce properties. ALVC devices offer both non-bus hold and bus hold operation, with or 
without "damping resistor" features, indicating a large variety of bus interface functions. With bus hold, the need for pull-up or pull-down 
resistors for floating inputs is eliminated. Series damping resistors help prevent signal undershoots and overshoots. ALVC devices are widely 
used in memory buffering, multiplexing and interfacing to 3.3V synchronous DRAMs, demonstrating typical propagation delays of less than 3ns. 
With a standard 24mA drive capability at 3.3V and static power consumption of 40µ or less, ALVC is ideal for all types of low-voltage 
applications. Philips ALVC supports products that fulfill the PC100 logic interface requirements necessary to support next generation PC 
systems. 

In Table 1, the nomenclature for the LVC and the ALVC families is summarized. 

Table 1. Guidelines of the Philips nomenclature for the LVC and the ALVC families 
OPTIONS COMMENT PHILIPS LVC PHILIPS ALVC 

Non-bus hold In 8-bits 
In 16-bits 

74LVCxxx 
74LVC16XXX 

—
74ALVC16xxx 

Bus hold In 8-bits 74LVCHxxx —

Bus hold In 16-bits 74LVCH16XXX 74ALVCH16xxx 

Damping Resistor In 8-bits 
In 16-bits 

74LVC2xxx 
74LVC162XXX 

— 
74ALVC162xxx 

Bus hold + Damping Resistor In 16-bits 74LVCH162XXX 74ALVCH162xxx 

ORDERING INFORMATION 

All datasheets have an ordering information table which is for Philips Internal Use Only. 

All customers worldwide should use the part name as the ordering part number. 

Only exception: For North American Distribution Customers, please use the Disti-Price Book part name. 
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Philips Low Voltage Logic Families DESIGNERS GUIDE 

FEATURE SUMMARY 
In table 2, the major characteristics of the three low voltage families are summarized: 

Table 2. Feature Summary 
KEY PARAMETERS LV LVC ALVC 

Minimum VDc V 1.0 1.2 1.2 

Maximum VCD V 5.5 3.6 3.6 

Output current mA ±6 ±24 ±24 

Quiescent current uA 10 102 40 

'244 delay times 
Tp0 typ. ns 9 3.5 1.9 
TPD max. ns 14 5.8 3.0 

Maximum ground bounce V 0.4 0.8 0.7 

FEATURES 

Full CMOS ✓ V ✓ 

Drive capability: 
1354 ✓ V
504 

✓ 

Feature size: 
2.0w,, 
0.7 µm 
0.45 µm 

V 

V V 

Corner supply pins ✓ ✓ 

Multiple Vcc/GND pins ✓ 

TTL level input V ✓ ✓ 

TTL level output V ✓ V 
5V Input capability ✓ ✓1
5V Output capability ✓ 

Live insertion ✓ 

Input bus hold option ✓ 

Damping resistor option ✓ 

Packages: 
DIL V 
SO V V 
SSOP ✓ V ✓ 

TSSOP V ✓ ✓ 

NOTES: 
• For control pins only and for non-bus hold types For bus hold input and output pins: VIN max = Vcc + 0.5V. 

2. 20 uA for 16—bits. 
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Philips Low Voltage Logic Families DESIGNERS GUIDE 

DESIGNERS' GUIDE 

Electrical Characteristics 
The following pages cover a number of electrical characteristics of the LVC and ALVC families. The parts chosen to be plotted are the 
74LVC245A, 74LVC16245A, and the 74ALVC16245. 

I. Propagation Delay versus Temperature 
The effect of temperature on the propagation delay are plotted. The measurements were done under the following conditions: 
• CL = 50pF 

• One output switching 

• in the range of 2.7V — 3.6V 

II. Propagation Delay versus CL 

The effect of the output load on the propagation delay are plotted for different switching conditions (i.e. one output switching or multiple outputs 
switching). The measurements were done under the following conditions: 

• Temperature = 25°C 

• Vcc = 3.3V 

• AL = 500O 

III. Supply Current versus Frequency 

The supply current is plotted for a frequency range of 10MHz - 100MHz. The results are based on the following conditions: 
• CL = 50pF 

• All outputs switching 

• Temperature = 25°C 

• Vcc = 3.3V 

• AL = 500O 

IV. VOLA Vow, VOHV, VOHV versus Load Capacitance 

Ground bounce versus load capacitance 

V. VOL versus IOL 

The output low voltage is plotted versus the output low current. 

VI. VOH versus 'OH 
The output high voltage is plotted versus the output high current. 

VII. Pin Skew 

The propagation delay skew is presented for all three devices. 

VIII. IINp versus VIHP

The input current is plotted versus the input voltage. 

IX. 'cc versus VIHp 

The input leakage current is plotted versus the input voltage. 
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Philips Low Voltage Logic Families DESIGNERS GUIDE 

I. PROPAGATION DELAY VERSUS TEMPERATURE 
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74LVC16245A 
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4.0 
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Temperature C 
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74LVC16245A 
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Temperature 'C 
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= 3.0 
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Temperature -C 

SV0t005 
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I 

H 

74ALVC16245 

4.0 

3.5 
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2.7 V 
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Temperature °C 
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3.0 
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VCC=3.0V - 
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74ALVC16245 
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2.7 V VCC = 2.5 V 

Vcc=3.0V 
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VCC=3.3V 

Temperature °C 
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4.0 
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II. PROPAGATION DELAY VERSUS CL

4 

2 

74LVC245A 
1 OUTPUT SWITCHING 

T = 25°C 
- Vcc=3.3V 

AL = 500 Ohms 

50 100 150 200 250 300 

CL (pF) 

5000930 

2 

£ 8 

I 
r 
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4 

2 

74LVC245A 
4 OUTPUTS SWITCHING 

T=25'C 
- VCC=3.3V 

RL = 500 Ohms 

50 100 150 200 250 300 

CL (p9) 

0V00932 

74LVC245A 
8 outputs switching 

14 
T= 25°C 
VCC=33V 

12 - RL=500Ohms 

10 

Max 

8 
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r 6 
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2 

0  
50 100 150 200 250 300 

CL (pF) 
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4 

74LVC245A 
1 OUTPUT SWITCHING 

T=25'C 
VCC = 3.3 V 
AL = 500 Ohms 

50 100 150 200 250 300 

CL (pF) 

SV00931 
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_ 
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74LVC245A 

4 outputs switching 

T = 25°C 
Vcc=33V 
AL = 500 Ohms 
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Typ 
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0 50 100 150 

CL (pF) 

200 250 300 

S V00937 

14 

12 

10 
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74LVC245A 

8 outputs switching 

T = 25°C 
Vcc = 3.3 V 

— RL=500 Ohms 
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50 100 150 

CL (pF) 

200 250 300 
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N 
F 
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2 

74LVC245A 
1 output switching 

T = 25'C 
Vcc=33V 
AL = 500 Ohms 
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Min 

0 
0 50 100 150 200 250 300 

CL (pF) 

5V00940 
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74LVC245A 

4 outputs switching 

T = 25°C 
— VCC =3.3V 

AL = 500 Ohms 
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Min 
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CL (pF) 
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H 
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74LVC245A 
B outputs switching 

T=25'C 
Vcc = 3.3 V 
AL = 500 Ohms 
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Min 

50 100 150 200 250 300 

CL (pF) 

SV00944 
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74LVC245A 

1 output switching 

T = 25°C 
Vcc = 3.3 

- RL = 500 
V 

Ohms 
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Mm 

0 50 100 150 200 250 300 

CL (pF) 
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74LVC245A 
4 outputs switching 
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CL pF) 
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Min 
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250 300 
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10 
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7 
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74LVC245A 
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VCC = 3.3 V 

- RL=500Ohms 8 output switching 
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1 output switching 
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CL (pF) 

250 300 

SV00946 
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VCC = 3.3 V e output switching — RL=500Ohms 

1 output switching 

4 output switching 

50 100 150 
CL (pF) 

200 250 300 
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2 

74LVC245A 

T=25'C 
VCC = 

_ RL=500Ohms 
CL = 50 

3.3 V 

pF 

TpZL 

TpHL 

TpZH 

TpLH 

0 2 3 4 5 6 
Number 01 Outputs Switching 

7 8 

5V00950 
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T =25'C 
VCC = 3.3 V 

- RL=500Ohms 8 output switching 
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1 outpu switching 
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CL (pF) 

200 250 300 

5V00947 

N
N 
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VCC = 3.3 V 
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4 output switching 

1 output switching 
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CL (pF) 

250 300 
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74LVC245A 

- T=25`C 
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7 
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14 

1= 25'C 
12 — VCC=3.3V 

RL = 500 Ohms 

10 

4 

2 

74LVC 162456 
1 output switching 

Max 
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Min 

0

0 50 100 150 200 250 300 

CL (pF) 

SV00952 

14 
T = 25°C 
Vcc = 3.3 V 

12 - RL=500Ohros 

74LVCt6245A 
8 outputs switching 

10 

8 

4 

2 

Max - 

Typ 

Min 

0 50 100 150 200 250 300 

CL (pF) 

SV00954 

74LVC16245A 
1 output switching 
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T = 25'C 
VCC =33V 

12 — RL=500Ohms 
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c 
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_ 

Max 

F 6
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4 

Min 
2 

0 . 
0 50 100 150 200 250 300 

CL (pF) 

SV00956 

74LVC16245A 
4 outputs switching 
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T=25 C 
VCC = 3.3 V 

12 ' RL=500Ohms 

10 

8 8 

4 

2 

Max 
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Mx 

50 100 150 200 250 300 
CL in pF) 
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74LVC16245A 
16 outputs switching 

14 
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VCC=33V 
12 — RL=500Ohms 

10 

^ 8 Max 
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F Typ 

4 
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2 
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50 100 150 200 250 300 

CL (pF) 

S V00955 
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4 outputs switching 
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_ 

r 6 

4 

2 

0 
0 

Max 

50 100 150 200 250 300 

CL (pF) 
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14 

74LVC16245A 
8 outputs switching 

T=25'C 
VCC= 33 V 

12 — RL = 500 Ohms 

10 

8 
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2 
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CL (pF) 
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TpZH vs. Cixad — 74LVC16245A 
1 output switching 

T=25 C 
V00 = 3.3 

- RL=500Ohms 
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Max 
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Min 

50 100 150 200 250 300 
CL (pF) 

SV00960 

2 

0 

74LVC16245A 

8 outputs switching 

T=25°C 
Vcc = 3.3 V 

— RL = 500 Ohms 

Max 

Typ 

Min 

50 100 150 200 250 300 

CL (pF) 

SV00962 

14  
T=25'C 
VCC = 3.3 V 

12 - RL=500Ohms 

10 

e 

= 6 

74LVC16245A 
16 outputs switching 

Max 

4 

2  

0  
0 

Typ 

Min 

50 100 150 200 250 300 

CL (pF) 
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T=25 C 
VCC = 3.3 V 

10 - RL=500Ohms 

74LVC16245A 
4 outputs switching 

4 

Typ 

250 0 50 100 150 200 

CL (pF) 

300 

SV00961 

12  

1= 25'C 
VCC = 3.3 V 

10 - RL=500Ohms 

8 

4 

2 

0 

74LVC16245A 

16 outputs switching 

Max 

Typ 

Min 

50 100 150 200 250 300 

CL (pF) 

0V00963 
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14 
T=25'C 
VCC = 3.3 V 

12 RL=500Ohms 

10 

c e 

N 
ra 6 

4 

2 

74LVC16245A 
1 output switching 

Mao 

Typ 

0

0 50 100 150 200 250 300 

CL (pF) 

0V00964 

14 
T=25`C 
VCC = 3.3 V 

12 - RL = 500 Ohms 

74LVC16245A 
8 outputs switching 

10 

N 
H 6

4 

2 

Mao 

Typ 

Min 

0 0
50 100 150 200 250 300 

CL (pF) 

0V00966 

74LVC16245A 

4 outputs switching 

- T=25`C 

12 — VCC= 33 V 
RL = 500 Ohms 

8 8 

4 

2 

Mao 

Typ 

Min 

0 50 100 150 200 250 300 

CL (pF) 

5V00965 

14 

12 

10 

c 8 

N 
r 

2 

0 

74LVC16245A 
16 outputs switching 

T=25'C 

— VCC=330 
AL = 500 Ohms 

Max 

Typ 

Min 

0 50 100 150 200 250 300 
CL (pF) 

0V00967 
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7 

c 6 

-5 

4 

3 

2 

74LVC162455 

- T=25'C 
_ VOc=3.3V 

AL = 500 Ohms 

1 output switching 

4 outputs switching 

8 outputs swi ching 

16 outputs switching 

0 50 100 150 

CL (pit) 

200 250 300 

8V00968 

7 

= 

6 

N 
-o 

4 

3 

2 

74LVC16245A 

T=25°C 
Vcc = 3.3 V 
AL = 500 Ohms 

1 ou put switchint 

- 4 outpu s switching 

8 outputs switching 

16 outputs switching 

0 50 100 150 

CL (pF) 

200 250 300 

SV00970 

Prop. delay Os. 8 outputs switching 
74LVCt6245A 

5.5 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 

1.5  

1= 25
Vac = 3.3 V 

— RL=500Ohms 
CL=50pF 

TpZL 

TOZH 

TpHL 

TpLH 

0 4 8 12 

Number of outputs switching 

16 

SV00972 

9 

8 

7 

4 

3 

2 

74LVC 162455 

- T=25°C 
_ Vcc=3.3V 

AL = 500 

I 

Ohms 

1 output switching 

4 outputs switching 

B outputs switching — 

16 outputs swhching 

0 50 100 150 

CL (pF) 

200 250 300 

SV00969 

9 

8 

7 

N 

6 

~ 5 

4 

3 

2  

74LVC16245A 

T=25°C 
V00=330 

- RL=500Ohms 

1 output switching 

4 outputs switching 

8 outputs switching 

16 outputs switching 

0 50 100 150 

CL (pF) 

200 250 300 

SV00971 

Pr
op
. 
de
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ys

 (
no
 

10.0 

9.5 

9.0 

8.5 

8.0 

7.5 

7.0 

6.5 

6.0 

5.5 

5.0 

4.5 

4.0 

Prop. delay Os. N outputs switching 

74LVC16245A 

T=25 C 
Vcc = 3.3 V 

_ RL=500 Ohms 
- CL=300pF 

TpZH 

TpZL 

TpHL

4 8 12 16 

Number of outputs switching 

0V00973 
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8 

7 

6 

5 

I 4 

I-
3 

2 

0 

74ALVC16245 
1 output switching 

T = 25`C 
_ VCC=3.3V 

RL = 500 Ohms 

Max Typ 

Min 

0 50 100 150 

CL (pF) 

200 250 300 

SV00974 

74ALVC16245 
8 outputs switching 

8 
T = 25`C 
VCC=3.3V 

7 
_ 

RL = 500 Ohms 

6 

Max Typ 

S 4 

ti
3 

/ Min 

2 

0 50 100 150 

CL (p0) 

200 250 300 

5V00976 

7 

6 

5 

2 

74ALVC 16245 
1 output switching 

T=25`C 
VCC = 3.3 V 
RL = 500 Ohms 

Typ 

Max 

Mm 

0 50 100 150 
CL (p F) 

200 250 300 

5000978 

8 

7 

6 

1 4 

r 

3 

2 

0 

74ALVC16245 
4 outputs switching 

- T=25'C 
_ VCC =33V 

RL = 500 Ohms 

Maz 

Typ 

/ Min 

0 50 100 150 

CL (pF) 

200 250 300 

5000975 

74ALVC16245 
16 outputs switching 

8 

7 

6 

5 

I 
3 

2 

1 

0 

T = 25`C 
VCC =33V 

— RL = 500 Ohms 

Max Typ 

Min 

0 50 100 150 

CL (pF) 

200 250 300 

SV00977 

7 

6 

5 

2 

0 

74ALVC16245 
4 outputs switching 

T = 25"C 
VCC = 3.3 V 

— RL=500Ohms 

Op 

200 

Min 

50 100 150 

CL (pF) 

250 300 

S 0009 79 
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7 

6 

5 

c 4 

S 
- 3 

2 

0 

74ALVC16245 
8 outputs switching 

T = 25'C 
VCC=3.30 

- AL = 500 Ohms 

Max 

— Typ 
Min 

0 50 100 150 

CL (pF) 

200 250 300 

0V00980 

7 

6 

5 

2 

0 

74ALVC16245 

1 output switching 

T = 25`C 
_ V00 =3.3V 

AL = 500 Ohms 

Max 
Top 

100 150 

CL (pF) 

200 250 0 50 300 

SV00982 

7 

6 

5 

4 

2 

0 

74ALVC16245 
8 outputs switching 

T = 25'C 
VCC = 3.3 V 
RL = 500 Ohms 

Max Typ 

100 150 

CL (pF) 

200 0 50 250 300 

0V00984 

2 

0 

74ALVC16245 
16 outputs switching 

T = 25`C 
— V0o=3.3V _

AL = 500 Ohms 

- Typ 

100 

Max 

50 150 

CL (pF) 

200 250 300 

SV00981 

7 

6 

c 4 

N 
F  3 

2 

74ALVC 16245 
4 outputs switching 

T = 25`C 
VCC = 3.3 
RL = 500 

V 
Ohms 

Max 
Typ 

Mm 

0 50 100 150 
CL (pF) 

200 250 300 

SV00983 

74ALVC16245 
16 outputs switching 

7 
T=25'C 

6 
VCC=33V 

— RL=500Ohms I 

5 
Max Typ 

~ 4 

N 
~ 3 

Min 

2 

50 100 150 

CL (pF) 

200 250 300 
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3 

2 

1 

0 
0 

74ALVC 16245 
1 output switching 

T = 25`C 
_ V00=3.3V 

RL = 500 Ohms 

Max 

Min 

50 100 150 

CL (pF) 

200 250 300 

SV00986 

74ALVC 16245 
8 outputs switching 

7 

5 

~ 4 
N 

~ 3 

2 

T=25°C 
- VCC=3.3V 

RL = 500 Ohms 
Typ 

Max 

Min 

0 50 100 150 
CL (pF) 

200 250 300 

SV00988 

8 

7 

6 

5 

8 4 

N 

~ 3 

2 

1 
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0 

74ALVC 16245 
4 outputs switching 

T = 25'C 
_ V00 =3.3V 

AL = 500 Ohms 

Max 

Typ 
Min 

50 100 150 

CL (pF) 

200 250 300 

SV00987 

74ALVC 16245 
16 outputs switching 

6 
T = 25'C 
VCC=33V 
AL = 500 7 Ohms 

6 

Top 

5 
Max 

4 
N 

F 
3 

Min 

2 

1 

0  0
50 100 150 

CL (pF) 

200 250 300 
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7 

6 

5 

3 

2 

74ALVC 16245 

T=25°C 
f Vcc=3.3 V 
_ RL=500 Ohms 

ut switching 1 out 

4 outputs Switching 

outputs switching  8 

16 outputs switching 

50 100 150 

CL (pF) 

200 250 300 

SV00990 

7 

6 

5 

i 4 
n 

F 

3 

2 

74ALVC 16245 

T = 25°C 
V00 = 3.3 
AL = 500 

V 
Ohms 

1 output switching 

  4 ou puts switching 

switching 8 outputs 

16 outputs switching 

0 50 100 150 

CL (pF) 

200 250 300 

SV00992 

m 

v 

3.5 

3.0 

2.5 

1.5 

1.0 

Prop. delay vs. a outputs switching 
74ALVC16245 

T = 25°C 
VCC = 3.3 V 
AL = 500 Ohms 

— CL=50pF 

I 

TpZH TPZL TpLH 

TpHL 

4 8 12 
Number of outputs switching 

16 

SV00994 

7 

6 

5 

14 
I 
H 

3 
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III. SUPPLY CURRENT VERSUS FREQUENCY 
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IV. VOLH VOLV, VOHV, VOHP VERSUS CLOAD (CL) 

74LVC245A 
General conditions 

• Tam b = 25°C 

• One output quiet, 7 outputs are switching same time. 

• Package: SSOP 

NOTE: The values are typical. 

= 3.3 Volt 
CL(PF) 50 100 150 200 250 300 

VOLP (V) 0.628 0.577 0.518 0.467 0.425 0.390 

VOLV (V) -0.87 -0.636 -0.501 -0.409 -0.320 -0.213 

VOHV (V) 2.664 2.788 2.869 2.924 2.963 2.993 

VOHP (V) 3.674 3.503 3.413 3.354 3.298 3.248 

Vcc = 2.7 Volt 
CL (PF) 50 100 150 200 250 300 

VOLP (V) 0.357 0.340 0.312 0.91 0.272 0.253 

VOLV (V) -0.542 -0.414 0.318 -0.242 -0.146 -0.055 

VOHV (V) 2270 2.351 2.403 2.439 2.464 2.481 

VOHP (V) 2.902 2.789 2.726 2.684 2.642 2.625 

VCC = 2.5 Volt 
CL (PF) 50 100 150 200 250 300 

VOLP (V) 0.269 0.267 0.257 0.242 0.226 0.211 

VOLV (V) -0.450 -0.345 -0.262 -0.182 -0.086 -0.013 

VOHV (V) 2.134 2.201 2.244 2.273 2.294 2.305 

VOHP (V) 2.646 2.553 0.502 2.461 2.426 2.425 
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74LVC16245A 
General conditions 

• Tamb = 25°C 

• One output quiet, 15 outputs are switching same time. 

• Package: SSOP 

NOTE: The values are typical. 

VCC = 3.3 Volt 
CL(PF) 50 100 150 200 250 300 

VOHV (V) 2.79 2.94 3.01 3.05 3.08 3.10 
VOHP (V) 3.34 3.28 3.26 3.25 3.23 3.22 

VCC = 2.7 Volt 
CL (pF) 50 100 150 200 250 300 

VOHV (V) 2.36 2.45 2.49 2.52 2.54 2.55 
VOHp (V) 2.69 2.65 2.64 2.63 2.62 2.62 

74ALVC16245 
General conditions 

• Tamb = 25°C 

• One output quiet, 15 outputs are switching same time. 

• Package: SSOP 
NOTE: The values are typical. 

VCC = 3.3 Volt 
CL (pF) 50 100 150 200 250 300 

VOLp(mV) 400 275 210 169 142 122 
VOLV (mV) -385 -177 -94 -66 -48 -36 

VOHV (V) 2.84 2.94 2.99 3.03 3.06 3.08 
VOHp (V) 3.58 3.42 3.36 3.32 3.30 3.28 

VCC = 2.7 Volt 
CL (pF) 50 100 150 200 250 300 

VOLp(mV) 261 181 138 111 93 80 
VOLV(my) -246 -112 -57 -42 -30 -21 

VOHV (V) 2.37 2.44 2.49 2.51 2.53 2.54 

VOHp (V) 2.86 2.75 2.71 2.68 2.67 2.65 

VCC = 1.8 Volt 
CL (pF) 50 100 150 200 250 300 

VOLP (my) 77 56 47 39 33 30 
VObv(my) —73 —33 —19 —9 —4 —1 

VOHV (V) 1.65 1.68 1.69 1.70 1.70 1.71 

VOHp (V) 1.80 1.77 1.75 1.74 1.74 1.74 
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V. VOL VERSUS IOC
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VII. PIN SKEW 
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FUNCTION SELECTION GUIDE 

GATES 
FUNCTION DEVICE NUMBER 

INVERTERS 

Hex Inverter 

Hex Inverter (unbuffered) 

Hex Inverter (Schmitt-Trigger) 

74LV04 

74LVU04 

74LV14 

NAND 

Quad 2-input 

Quad 2-input (Open Drain) 

Triple 3-input 

Dual 4-input 

Quad 2-input (Schmitt-Trigger) 

74LV00 

74LV03 

74LV10 

74LV20 

74LV132 

AND 
Quad 2-input 

Triple 3-input 

74LV08 

74LV11 

NOR Quad 2-input 

Triple 3-input 

74LV02 

74LV27 

OR Quad 2-input 74LV32 

EXCLUSIVE-OR Quad 2-input 74LV86 

MULTIVIBRATOR Dual retriggerable monostable with reset 74LV123 

LV FAMILY 

FLIP-FLOPS 
FUNCTION DEVICE NUMBER CLOCK EDGE SET RESET OUTPUT 

Dual D-type 74LV74 positive LOW LOW NINV INV 

Dual J-K 74LV107 negative — LOW NINV INV 

Dual J-K 74LV109 positive LOW LOW NINV INV 

Hex D-type 74LV174 positive — LOW NINV 

Quad D-type 74LV175 positive — LOW NINV INV 

Octal D-type 74LV273 positive — LOW NINV 

Octal D-type, 3-state 74LV374 positive — — NINV 

Octal D-type, data enable 74LV377 positive — — NINV 

Octal D-type, 3-state 74LV574 positive — — NINV 

NOTE 
INV = inverting; NINV = non-inverting 

LATCHES 
FUNCTION DEVICE NUMBER RESET LEVEL ENABLE LEVEL OUTPUT 

8-bit Addressable 74LV259 LOW LOW NINV 

Octal D-type transparent, 3-state 74LV373 — HIGH NINV 

Octal D-type transparent, 3-state 74LV573 — HIGH NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 
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FUNCTION SELECTION GUIDE 

MULTIPLEXERS 
FUNCTION DEVICE NUMBER SELECT INPUTS ENABLE LEVEL OUTPUT 

Dual  to 1 74LV153 2 (HIGH) 2 (LOW) NINV 

Quad 2-Input 74LV157 1 (HIGH) 1 (LOW) N NV 

8 to 1,3-state 74LV251 3 (HIGH) — NINV INV 

Quad 2101,3-state 74LV257 1 (HIGH) — NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

LV FAMILY (Continued) 

DECODERS/MULTIPLEXERS 
FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT 

3-to-8 line Decoder/Demultiplexer 74LV138 3 2 (LOW) + 1 (HIGH) INV 

Dual 2-to-4 line Decoder/Demultiplexer 74LV139 2 + 2 1 (LOW) + 1 (LOW) INV 

4-to-16 line Decoder/Demultiplexer 74LV154 4 2 (LOW) INV 

NOTE 
1. INV = inverting; NINV = non-inverting 

S WITCH ES/MU LTIPLEXERS/DEMULTIPLEXERS 
FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT 

8-channel analog Multiplexer/Demultiplexer 74LV4051 3 1 (LOW) NINV 

Dual 4-channel analog Multiplexer/Demultiplexer 74LV4052 2 1 (LOW) NINV 

Triple 2-channel analog Multiplexer/Demultiplexer 74LV4053 3 1 (LOW) NINV 

Quad bilateral Switches 74LV4066 — 4 (HIGH) NINV 

16-channel analog Multiplexer/Demultiplexer 74LV4067 4 1 (LOW) NINV 

Quad bilateral analog Switches 74LV4316 4 1 (LOW) NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

BUFFERS, DRIVERS, AND TRANSCEIVERS, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL OUTPUT 

Quad buffer/line driver 74LV125 4 (LOW) NINV 

Quad buffer/line driver 74LV126 4 (HIGH) NINV 

Dual Quad buffer/line driver 74LV240 2 (LOW) INV 

Dual Quad buffer/line driver 74LV241 1 (LOW) + 1 (HIGH) NINV 

Dual Quad buffer/line driver 74LV244 2 (LOW) NINV 

Octal bus transceiver 74LV245 LOW NINV 

Hex buffer/line driver 74LV365 2 (LOW) NINV 

4- plus 2 bit buffer/line driver 74LV367 2 (LOW) NINV 

4- plus 2 bit buffer/line driver 74LV368 2 (LOW) INV 

Octal buffer/line driver 74LV541 2 (LOW) NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 
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FUNCTION SELECTION GUIDE 

SHIFT REGISTERS 
FUNCTION DEVICE NUMBER BITS CLOCK MASTER RESET OUTPUT 

Serial-In/parallel-out 74LV164 8 positive LOW NINV 

Parallel-In / Serial-out with clock enable 74LV165 8 positive — NINV INV 

Serial-In! Serial or Parallel-out with output latches, 
3-state 

74LV595 8 positive LOW NINV 

Shift-and-store bus register, 3-state 74LV4094 8 positive — NINV 

NOTE 
INV = inverting; NINV = non-inverting 

LV FAMILY (continued) 

COUNTERS 
FUNCTION DEVICE NUMBER BITS CLOCK MASTER RESET PRESETTABLE 

Synchronous 4-bit binary, asynchrounous reset 74LV161 4 positive LOW yes 

Synchronous 4-bit binary, synchrounous reset 74LV163 4 positive LOW yes 

Dual 4-bit binary ripple counter 74LV393 4 negative HIGH —

14-stage binary ripple counter 74LV4020 14 negative HIGH —

12-stage binary ripple counter 74LV4040 12 negative HIGH —

14-stage binary ripple counter with oscillator 74LV4060 14 positive HIGH — 

NOTE 
INV = inverting; NINV = non-inverting 

ARITHMETIC FUNCTION 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL 

8-bit Magnitude Comparator 74LV688 LOW 

SPECIAL FUNCTION 
FUNCTION DEVICE NUMBER NUMBER OF CELLS 

Timer for NiCd and NiMH chargers 74LV4799 1 to 4 
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FUNCTION SELECTION GUIDE 

GATES 
FUNCTION DEVICE NUMBER 

INVERTERS 

Hex Inverter 

Hex Inverter (unbuffered) 

Hex Inverter (Schmitt-Trigger) 

74LVC04A 

74LVCU04A 

74LVC14 

NAND 
Quad 2-input 

Triple 3-input 

74LVCOOA 

74LVC10A 

AND 
Quad 2-input 

Triple 3-input 

74LVC08A 

74LV11 

NOR 
Quad 2-input 

Triple 3-input 

74LVC02A 

74LVC27 

OR Quad 2-input 74LVC32A 

EXCLUSIVE-OR Quad 2-input 74LVC86A 

LVC FAMILY 

FLIP-FLOPS 
FUNCTION DEVICE NUMBER CLOCK EDGE SET RESET OUTPUT 

Dual D-type 74LVC74A positive LOW LOW NINV INV 

Dual J-K 74LVC109 positive LOW LOW NINV INV 

Octal D-type 74LVC273 positive — LOW NINV 

Octal D-type, 3-State 74LVC374A positive — — NINV 

Octal D-type, data enable 74LVC377 positive — — NINV 

Octal D-type, 3-State 74LVC574A positive — — NINV 

10-Bit D-type, 3-State 74LVC821A positive — — NINV 

9-Bit D-type, 3-State 74LVC823A positive — LOW NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

LATCHES, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL INPUT ENABLE LEVEL OUTPUT 

Octal 0-type transparent 74LVC373A LOW HIGH NINV 

Octal D-type transparent 74LVC573A LOW HIGH NINV 

10-bit transparent latch 74LVC841A LOW HIGH NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

MULTIPLEXERS 
FUNCTION DEVICE NUMBER SELECT INPUTS ENABLE LEVEL OUTPUT 

Quad 2-Input 74LVC157A 1 (HIGH) 1 (LOW) NINV 

Quad 2 to 1, 3-State 74LVC257A 1 (HIGH) — NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 
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FUNCTION SELECTION GUIDE 

DECODERS/DEMULTIPLEXERS 
FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT 

3-to-8 line Decoder/Demultiplexer 74LVC138A 3 2 (LOW)+1 (HIGH) INV 

Dust 2-to-4 line Decoder/Demultiplexer 74LVC139 2+2 1 (LOW)+1 (LOW) INV 

NOTE 
1. INV = inverting; NINV = non-inverting 

LVC FAMILY (continued) 

REGISTERS, 3-STATE 
FUNCTION DEVICE NUMBER BITS LATCH ENABLE OUTPUT 

Octal D-type registered transceiver 74LVC543A 8 LOW NINV 

Octal registered transceiver 74LVC544A 8 LOW INV 

Octal bus transceiver/register 74LVC646A 8 — NINV 

Octal bus transceiver/register 74LVC652 8 — NINV 

Octal registered transceiver 74LVC2952A 8 — NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

LATCHES, COUNTERS 

FUNCTION DEVICE
NUMBER 

BITS CLOCKEDGE MASTERRESET PRESETTABLE 

Synchronous 4-bit binary, asynchrounous reset 74LVC161 4 positive LOW yes 

Synchronous 4-bit binary, synchrounous reset 74LVC163 4 positive LOW yes 

Synchronous 4-bit binary, up/down binary counter 74LVC169 4 positive — yes 

BUFFERS, DRIVERS, AND TRANSCEIVERS, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL BUS HOLD OUTPUT 

4-bit buffer/line driver 74LVC125A 4 (LOW) — NINV 

4-bit buffer/line driver 74LVC126A 4 (HIGH) — NINV 

4-bit buffer/line driver 74LVC240A 2 (LOW) — INV 

4-bit buffer/line driver 74LVC241A 1 (LOW)+1 (HIGH) — NINV 

4-bit buffer/line driver 74LVC244A 2 (LOW) — NINV 

8-bit buffer/line driver 74LVCH244A 2 (LOW) yes NINV 

Octal bus transceiver 74LVC245A LOW — NINV 

Octal bus transceiver 74LVCH245A LOW yes NINV 

Octal buffer/line driver 74LVC541A 2 (LOW) — NINV 

Octal transceiver 74LVC623A 1 (LOW)+1 (HIGH) - NINV 

10-bit buffer/line driver 74LVC827A 2 (LOW) — NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 
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FUNCTION SELECTION GUIDE LVC FAMILY (continued) 

16-BIT BUFFERS, DRIVERS, AND TRANSCEIVERS, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL BUS HOLD 30O SERIES RESISTOR OUTPUT 

16-bit Buffer/Line driver 74LVC16240A 4 (LOW) — — INV 

16-bit Buffer/Line driver 74LVC16241A 2 (LOW) + 2 (HIGH) — — NINV 

16-bit Buffer/Line driver 74LVC16244A 4 (LOW) — — NINV 

16-bit Buffer/Line driver 74LVCH16244A 4 (LOW) yes — NINV 

16-bit Buffer/Line driver 74LVC162244A 4 (LOW) — yes NINV 

16-bit Buffer/Line driver 74LVCH162244A 4 (LOW) yes yes NINV 

16-bit Buffer/Line driver 74LVCH16541A 2 (LOW) +2 (LOW) yes — NINV 

16-bit bus transceiver 74LVC16245A 2 (LOW) — — NINV 

16-bit bus transceiver 74LVCH16245A 2 (LOW) yes — NINV 

16-bit bus transceiver 74LVC162245A 2 (LOW) — yes NINV 

16-bit bus transceiver 74LVCH162245A 2 (LOW) yes yes NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

16-BIT FLIP-FLOPS, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL BUS HOLD CLOCK EDGE OUTPUT 

16-bit O-type positive edge triggered 74LVC16374A 2 (LOW) — positive NINV 

16-bit D-type positive edge triggered 74LVCH16374A 2 (LOW) yes positive NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

16-BIT LATCHES, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL BUS HOLD LATCH ENABLE OUTPUT 

16-bit D-type transparent latch 74LVC16373A 2 (LOW) — 2 (HIGH) NINV 

16-bit D-type transparent latch 74LVCH16373A 2 (LOW) yes 2 (HIGH) NINV 

NOTE 
INV = inverting; NINV = non-inverting 

SPECIAL FUNCTION 
FUNCTION DEVICE NUMBER 

Parallel printer Interface transceiver, buffer 74LVC1284 

8-Bit dual supply translating transceiver, 3-State 74LVC4245A 
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FUNCTION SELECTION GUIDE ALVC FAMILY 

MULTI-BIT BUFFERS, DRIVERS, AND TRANSCEIVERS, 3-STATE 

FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL BUS HOLD 30 0 TERMINATION 
RESISTOR OUTPUTI 

16-bit buffer/line driver 74ALVC16244 4 (LOW) — — NINV 

16-bit buffer/line driver 74ALVCH16244 4 (LOW) YES — NINV 

16-bit buffer/line driver 74ALVCH162244 4 (LOW) YES YES NINV 

16-bit bus transceiver 74ALVC16245 2 (LOW) — — NINV 

16-bit bus transceiver 74ALVCH16245 2 (LOW) YES — NINV 

16-bit bus transceiver 74ALVCH162245 2 (LOW) YES YES NINV 

18-bit Universal Bus transceiver 74ALVCH16500 1 (LOW) + 1 (HIGH) YES — NINV 

18-bit Universal Bus transceiver 74ALVCH16501 1 (LOW) + 1 (HIGH) YES — NINV 

16-bit buffer/line driver 74ALVCH16540 2 (LOW) + 2 (LOW) YES — INV 

18-bit Universal Bus transceiver 74ALVCH16600 2 (LOW) YES — NINV 

18-bit Universal Bus transceiver 74ALVCH16601 2 (LOW) YES — NINV 

16-bit bus transceiver 74ALVCH16623 1 (LOW) + 1 (HIGH) YES — NINV 

18-bit buffer/driver 74ALVCH16825 2 (LOW) + 2 (LOW) YES - NINV 

20-bit buffer/driver 74ALVCH16827 2 (LOW) + 2 (LOW) YES - NINV 

20-bit buffer/driver 74ALVCH162827 2 (LOW) + 2 (LOW) YES YES NINV 

18-bit buffer/driver 74ALVC16835 1 (LOW) — — NINV 

18-bit buffer/driver 74ALVC162835 1 (LOW) — YES NINV 

NOTE 
1. INV = inverting; NINV = non-inverting 

MULTI-BIT FLIP-FLOPS, 3-STATE 
FUNCTION DEVICE NUMBER CLOCK EDGE SET RESET BUS HOLD OUTPUTI 

16-bit D-type 74ALVCH16374 positive — — YES NINV 

20-bit D-type 74ALVCH16821 positive — — YES NINV 

18-bit D-type 74ALVCH16823 positive — LOW YES NINV 

NOTE 
1. NINV = non-inverting 

MULTI-BIT LATCH, 3-STATE 
FUNCTION DEVICE NUMBER OUTPUT ENABLE LEVEL INPUT ENABLE LEVEL BUS HOLD OUTPUTI 

16—bit D—type transparent latch 74ALVCH16373 2 (LOW) 2 (HIGH) YES NINV 

20—bit D—type transparent latch 74ALVCH16841 2 (LOW) 2 (HIGH) YES NINV 

18—bit latch with set and reset 74ALVCH16843 2 (LOW) 2 (HIGH) YES NINV 

NOTE 
1. NINV = non-inverting 
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FUNCTION SELECTION GUIDE 

REGISTERS, 3-STATE 
FUNCTION DEVICE NUMBER INPUT ENABLE LEVEL OUTPUT ENABLE LEVEL BUS HOLD OUTPUTI 

16—bit D—type registered transceiver 74ALVCH16543 2 (LOW) + 2 (LOW) 2 (LOW) + 2 (LOW) YES NINV 

16—bit transceiver/register 74ALVCH16646 — 1 (LOW) + 1 (LOW) YES NINV 

16—bit transceiver/register 74ALVCH16652 — 2 (LOW) + 2 (HIGH) YES NINV 

16—bit transceiver/register 74ALVCH16952 — 2 (LOW) + 2 (LOW) YES NINV 

NOTE 
1. NINV = non-inverting 

ALVC FAMILY (continued) 

SPECIAL FUNCTION 
FUNCTION DEVICE NUMBER 

16—Bit dual supply translating 
transceiver, 3—state 74ALVC164245 
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REPLACEMENT LIST LVC TO LVCXXXA 

LVC 
PART TYPE 

 Function Improvement Replacement 

74LVC00 2—Input NAND Gate speed 74LVC00A 

74LVC02 2—Input NOR Gate speed 74LVC02A 

74LVC04 Hex Inverter Gate speed 74LVC04A 

74LVCU04 Hex Inverter Gate rename 74LVCU04A 

74LVC08 2—Input AND Gate speed 74LVC08A 

74LVC10 Triple 3—Input NAND Gate rename 74LVC10A 

74LVC32 2—Input OR Gate speed 74LVC32A 

74LVC74 Dual D-type Flip—Flop speed 74LVC74A 

74LVC86 2—Input XOR Gate speed 74LVC86A 

74LVC125 Quad Buffer 5V tolerance/speed 74LVC125A 

74LVC138 3-to-8 Line Decoder/Demultiplexer; inverting rename 74LVC138A 

74LVC139 Dual 2-to-4 Decoder/Demultiplexer rename 74LVC139A 

74LVC157 2-1 Data Selector/MUX speed 74LVC157A 

74LVC240 Octal Buffer 5V I/O tolerance/speed 74LVC240A 

74LVC241 Octal Buffer 5V I/O tolerance/speed 74LVC241A 

74LVC244 Octal Buffer 5V I/O tolerance/speed 74LVC244A 

74LVC245 Octal Transceivers 5V I/O tolerance/speed 74LVC245A 

74LVC257 MUX 5V I/O tolerance/speed 74LVC257A 

74LVC373 Octal Latch 5V I/O tolerance/speed 74LVC373A 

74LVC374 Octal Flip—Flop 5V I/O tolerance/speed 74LVC374A 

74LVC541 Octal Buffer/Line Driver 5V I/O tolerance/speed 74LVC541 A 

74LVC543 Octal Transceiver 5V I/O tolerance/speed 74LVC543A 

74LVC544 Octal Latched Transceiver 5V I/O tolerance/speed 74LVC544A 

74LVC573 Octal Latch 5V I/O tolerance/speed 74LVC573A 

74LVC574 Octal Flip-Flop 5V I/O tolerance/speed 74LVC574A 

74LVC623 Octal Transceiver 5V I/O tolerance/speed 74LVC623A 

74LVC646 Octal Bus Transceiver 5V I/O tolerance/speed 74LVC646A 

74LVC4245 Octal Dual supply Translating Transceiver rename 74LVC4245A 

NOTE: 
1. 5V input tolerant 

REPLACEMENT LIST 

PART TYPE Function Improvement Replacement 

74LVCH16240 16-bit Buffer Inverting 5V tolerance 74LVCH16240A 

74LVCH16241 16-bit Buffer 5V tolerance 74LVCH16241A 

74LVCH16244 16-bit Octal Buffer 5V tolerance 74LVCH16244A 

74LVC162244 16-bit Buffer with termination resistors 5V tolerance 74LVC162244A 

74LVCH162244 16-bit Buffer with termination resistors 5V tolerance 74LVCH162244A 

74LVC16245 16-bit Octal Transceiver 5V tolerance 74LVC16245A 

74LVCH16245 16-bit Octal Transceiver 5V tolerance 74LVCH16245A 

74LVC162245 16-bit Transceiver with termination resistors 5V tolerance 74LVC162245A 

74LVCH162245 16-bit Transceiver with termination resistors 5V tolerance 74LVCH162245A 

LVCH16 TO LVCHI6XXXA 
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Replacement List Replacement List 

REPLACEMENT LIST LVCH16 TO LVCHI6XXXA (Continued) 
LVCH16

Function TYPE PART TYPE Improvement Replacement 

74LVC16373 16-bit transparent Latch 5V tolerance 74LVC16373A 

74LVCH16373 16-bit transparent Latch 5V tolerance 74LVCH16373A 

74LVC16374 16-bit edge triggered D-type Flip-Flop 5V tolerance 74LVC16374A 

74LVCH16374 16-bit edge triggered D-type Flip-Flop 5V tolerance 74LVCH16374A 

74LVCH16541 16-bit Buffer/Line Driver 5V tolerance 74LVCH16541A 
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Ordering Information 

LOW VOLTAGE (3.3V CMOS) LOGIC — LV 

Example: 74LVXXX D 
Package Code 

i  Device Number 

TEMPERATURE 
RANGE 

DEVICE 
NUMBER 

PACKAGE CODE 

T 40`C to +85'C amb = — 74LVXXX 

N = Plastic Dual In-Line 
D = Plastic SO 
DB = Shrink Small Outline (SSOP) 
PW = Thin Shrink Small Outline (TSSOP) 

LOW VOLTAGE (3.3V CMOS) LOGIC — LVC 

Example: 74LVCXXX D 
Package Code 
Device Number 

TEMPERATURE 
RANGE 

DEVICE 
NUMBER 

PACKAGE CODE 

Tamb = —40 C to +85 CC 74LVCXXX 
D = Plastic SO 
DB = Shrink Small Outline (SSOP) 
PW =Thin Shrink Small Outline (TSSOP) 

LOW VOLTAGE (3.3V CMOS) LOGIC — LVC16 

Example: 74LVC16XXX DL 
~   Package Code 

Device Number 

TEMPERATURE 
RANGE 

DEVICE 
NUMBER 

PACKAGE CODE 

Tamb = —40°C to +85°C 74LVC16XXX DL = Plastic SSOP 
DOG =Thin Shrink Small Outline (TSSOP) 

LOW VOLTAGE (3.3V CMOS) LOGIC — ALVC16 

Example: 74ALVC16XXX DL 
- Package Code 

  Device Number 

TEMPERATURE 
RANGE 

DEVICE 
NUMBER 

PACKAGE CODE 

T — 40'C to +85 C amb — 74ALVC16XXX DL = Shrink Small Outline (SSOP) 
DGG=Thin Shrink Small Outline (TSSOP) 
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General Quality 

TOTAL QUALITY MANAGEMENT 

Philips Semiconductors is a Quality Company, renowned 
for the high quality of our products and service. We keep 
alive this tradition by constantly aiming towards one 
ultimate standard, that of zero defects. This aim is guided 
by our Total Quality Management (TOM) system, the 
basis of which is described in the following paragraphs. 

Quality assurance 

Based on ISO 9000 standards, customer standards such 
as Ford TQE and IBM MDQ. Our factories are certified to 
ISO 9000 by external inspectorates. 

Partnerships with customers 

PPM co-operations, design-in agreements, ship-to-stock, 
just-in-time and self-qualification programmes, and 
application support. 

Partnerships with suppliers 

Ship-to-stock, statistical process control and ISO 9000 
audits. 

Quality improvement programme 

Continuous process and system improvement, design 
improvement, complete use of statistical process control, 
realization of our final objective of zero defects, and 
logistics improvement by ship-to-stock and just-in-time 
agreements. 

ADVANCED QUALITY PLANNING 

During the design and development of new products and 
processes, quality is built-in by advanced quality 
planning. Through failure-mode-and-effect analysis the 
critical parameters are detected and measures taken to 
ensure good performance on these parameters. The 
capability of process steps is also planned in this phase. 

PRODUCT CONFORMANCE 

The assurance of product conformance is an integral part 
of our quality assurance (QA) practice. This is achieved 
by: 

• Incoming material management through partnerships 
with suppliers. 

• In-line quality assurance to monitor process 
reproducibility during manufacture and initiate any 
necessary corrective action. Critical process steps are 
100% under statistical process control. 

• Acceptance tests on finished products to verify 
conformance with the device specification. The test 
results are used for quality feedback and corrective 
actions. The inspection and test requirements are 
detailed in the general quality specifications. 

• Periodic inspections to monitor and measure the 
conformance of products. 

PRODUCT RELIABILITY 

With the increasing complexity of Original Equipment 
Manufacturer (OEM) equipment, components reliability 
must be extremely high. Our research laboratories and 
development departments study the failure mechanisms 
of semiconductors. Their studies result in design rules 
and process optimization for the highest built-in product 
reliability. Highly accelerated tests are applied to the 
product reliability evaluation. Rejects from reliability tests 
and from customer complaints are submitted to failure 
analysis, to result in corrective action. 

CUSTOMER RESPONSES 

Our quality improvement depends on joint action with our 
customer. We need our customer's inputs and we invite 
constructive comments on all aspects of our performance. 
Please contact our local sales representative. 

RECOGNITION 

The high quality of our products and services is 
demonstrated by many Quality Awards granted by major 
customers and international organizations. 
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FAX-on-DEMAND System / Internet WWW / Bulletin Board 

FAX 
on 

DEMAND 

Incoming Calls 

Press 

Receive an 
index for 

Communication 
Products 

Press 

Receive an 
odexfc 
Logic 

Products 

Press 

Receive a 
index 'o 
Military 

Products 

Press 

Receive an 
odes dp 
Media 

Produols 

Press 

Receoean 
index for 

Linear 
Products 

Press 
8 1

Receive an 
index for 
Discrete 
Products 

Press 

Receive an 
index for 

Microcontroller 
Predrrts 

Press 
"6" 

Receive an 
index tar 

PLD PROM 
Products ; 

1•
1 

Press "0" 
If you know the 
number of the 
document that 

you wail. 

Enter the four digit number to 
select the first document 

1

Enter your fax number including area code   Enter the four digit number to 
and press the pound key 

Enter your telephone number or extension 
number then press the pound key 

You can hang up now 

What is it? 
The FAX-on-DEMAND system is a computer facsimile 
system that allows customers to receive selected 
documents by fax automatically. 

How does it work? 
To order a document, you simply enter the document 
number. This number can be obtained by asking for an 
index of available documents to be faxed to you the 
first time you call the system. 

Our system has a selection of the latest product data 
sheets from Philips with varying page counts. As you 
know, it takes approximately one minute to FAX one 
page. This isn't bad if the number of pages is less than 
10. But if the document is 37 pages long, be ready for 
a long transmission! 

Philips Semiconductors also maintains product 
information on the World-Wide Web. Our home page 
can be located at: 
http://www.semiconductors.philips.com 

Who do I contact if I have a question 
about FAX-on-DEMAND? 
Contact your local Philips sales office. 

select the second document 
OR 

Press the 
pound key 
to end your 
selection. 

FAX-on-DEMAND phone numbers: 
United Kingdom, Ireland, +44-181-730-5020 
Benelux & Scandinavia 

North America 1-800-282-2000 

Asia/Pacific +852 2811 9990 
(Australia, China/HK, India, 
Indonesia, Japan, Korea, 
Malaysia, New Zealand, 
Philippines, Singapore, 
Taiwan, and Thailand) 

INTERNET access 

Philips Semiconductors World Wide Web: 
http://www.semiconductors.philips.com (click on LOGIC) 

or, http://www.philipslogic.com 

BULLETIN BOARD access 
To better serve our customers, Philips maintains a 
Bulletin Board. This computer Bulletin Board system 
features SPICE Model updates, a PSPICE demo, and 
a PLL design guide 

The telephone number is: 
+31 40 2721102 
MAX 14,400 baud 

Standards V32N42N42.bis/HST 
(The Netherlands) 
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General Handling MOS devices 

ELECTROSTATIC CHARGES 
Electrostatic charges can exist in many things; for example, 
man-made-fibre clothing, moving machinery, objects with air blowing 
across them, plastic storage bins, sheets of paper stored in plastic 
envelopes, paper from electrostatic copying machines, and people. 
The charges are caused by friction between two surfaces, at least 
one of which is non-conductive. The magnitude and polarity of the 
charges depend on the different affinities for electrons of the two 
materials rubbing together, the friction force and the humidity of the 
surrounding air. 

Electrostatic discharge is the transfer of an electrostatic charge 
between bodies at different potentials and occurs with direct contact 
or when induced by an electrostatic field. All of our MOS devices are 
internally protected against electrostatic discharge but they can be 
damaged if the following precautions are not taken. 

WORK STATION 
Figure 1 shows a working area suitable for safely handling 
electrostatic sensitive devices. It has a work bench, the surface of 
which is conductive or covered by an antistatic sheet. Typical 
resistivity for the bench surface is between 1 and 500 kit per cm2. 
The floor should also be covered with antistatic material. The 
following precautions should be observed: 
• Persons at a work bench should be earthed via a wrist strap and a 

resistor 
• All mains-powered electrical equipment should be connected via 

an earth leakage switch 
• Equipment cases should be earthed 

• Relative humidity should be maintained between 50 and 65 

• An ionizer should be used to neutralize objects with immobile 
static charges 

RECEIPT AND STORAGE 
MOS devices are packed for dispatch in antistatic/conductive 
containers, usually boxes, tubes or blister tape. The fact that the 

(1) Earthing rail. 
(2) Resistor (500 kit ± 10%, 0.5 W). 
(3) Ionizer. 
(4) Work bench. 
(5) Chair 
(6) Wrist strap. 
(7) Electrical equipment. 

(8), (9) Conductive surface/antistatic sheet. 

Figure 1. Protected work station 

contents are sensitive to electrostatic discharge is shown by warning 
labels on both primary and secondary packing. 

The devices should be kept in their original packing whilst in 
storage. If a bulk container is partially unpacked, the unpacking 
should be performed at a protected work station. Any MOS devices 
that are stored temporarily should be packed in conductive or 
antistatic packing or carriers. 

ASSEMBLY 
MOS devices must be removed from their protective packing with 
earthed component pincers or short-circuit clips. Short-circuit clips 
must remain in place during mounting, soldering and 
cleansing/drying processes. Do not remove more devices from the 
storage packing than are needed at any one time. 
Production/assembly documents should state that the product 
contains electrostatic sensitive devices and that special precautions 
need to be taken. 

During assembly, ensure that the MOS devices are the last of the 
components to be mounted and that this is done at a protected work 
station. 

All tools used during assembly, including soldering tools and solder 
baths, must be earthed. All hand tools should be of conductive or 
antistatic material and, where possible, should not be insulated. 

Measuring and testing of completed circuit boards must be done at a 
protected work station. Place the soldered side of the circuit board 
on conductive or antistatic foam and remove the short-circuit clips. 
Remove the circuit board from the foam, holding the board only at 
the edges. Make sure the circuit board does not touch the 
conductive surface of the work bench. After testing, replace the 
circuit board on the conductive foam to await packing. 

Assembled circuit boards containing MOS devices should be 
handled in the same way as unmounted MOS devices. They should 
also carry warning labels and be packed in conductive or antistatic 
packing. 
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SPICE / Behavorial/IBIS models 

SPICE Models 

SPICE models are available for Philips logic families. These models play an important role in optimizing applications and improving 
understanding of practical details so that designers can take better measures to improve their designs. Design changes and optimization can 
be done prior to circuit board layout, saving time and effort. 

SPICE may be used to test behavior in exceptional circumstances or situations that are not covered in the data sheets of the parts. For 
instance it is possible to see the effect of higher capacitive loading of the outputs. Also, testing of waveforms inside a package is virtually 
impossible, but with SPICE one may actually check waveforms and currents inside the IC. This may be very helpful in estimating noise voltage 
developed across bonding wires (ground bounce) and EMC aspects. Last but not least, SPICE models are very helpful in testing an application 
with worst case devices. The worst case models are actually worse than the worst case parts delivered to customers. This allows for the 
design of very safe applications in a variety of environmental conditions. 

You can request the SPICE libraries with a modeling manual through your Philips Semiconductors representative. Model updates can be 
downloaded from the Logic Products Group Web site at: www.semiconductors.philips.com/Iogic/support. 

Behavioral/IBIS Models 

Behavioral models are another signal integrity tool that designers can use to predict circuit behavior. Third party models are offered through 
Mentor Graphics for various Philips logic product families. Mentor generates ICX MasterModel Digital Logic Libraries based on measurements 
from actual parts. Models are available for Interconnectix, Quad, Cadence, Hyperlynx, Veribest, and IBIS compatible simulators. For 
information, visit Mentor's web site at www.mentorg.com/icx/icx_models/product.html. 

IBIS model generation within the Logic Products group is in progress for logic product types, so check the Logic Products Group Web site for 
updates. 
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LV family characteristics Family specifications 

GENERAL 
These family specifications cover the common electrical ratings and characteristics of the entire 74LV/74LVU family, unless otherwise specified 
in the individual device data sheet. 

INTRODUCTION 
This low-voltage CMOS logic family is based on Philips'well-known HCMOS (HC) range and uses the same well-proven fabrication process with 
only slight modifications. 

It operates from a typical supply voltage of 3.3 V but can be used within the supply voltage range 1.0 V to 3.6 V. With a 3.3 V supply, the speed 
and performance is the same as HCMOS with a 5 V supply. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Notet 1.0 3.3 3.6 V 

Vi Input voltage 0 - V 

VO Output voltage 0 — Vc V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 C

tr, tt Input rise and fall times 
Vcc = 1.OV to 2.OV 

= 2.OV to 2.7V 
VcC = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to VCC = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are eferenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vic DC supply voltage —0.510+4.6 V 

+I1K DC input diode current Vl <—0.5 or Vl > Vcc + 0.SV 20 mA 

+ 'OK DC output diode current VG <—0.5 or V0> V0C + 0.5V 50 mA 

+ Ip DC output source or sink current 
— standard outputs —0.5V <VO < V~~ + 0.SV 25 mA 

+IOND, 
+Icc 

DC Vcc or GND current for types with 
— standard outputs 50 mA 

T t5 Storage temperature range —6510+150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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LV family characteristics Family specifications 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85C -40'C to +125C

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

Vcc 1.2V 0.9 0.9 

V V 2.0 V CC = 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

V = 1.2V 0.3 0.3 

V =V 2.0 V cc 0.6 0.6 

VCC=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; VI = or Vii; -lo = 100µA 1.2 

V Vcc = 2.0 V; VI = VIH or Vii -1 = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; Vi = VIH or Vii. -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; Vi = VIH or Vii -Io = 100µA 2.8 3.0 2.8 

V 
off 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V V or V 6mA cc = i = VIH l~; - o = 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = VIH or VIL. Io = 100µA 0 

V 
VCC = 2.0 V; Vi = VIH or VIA to = 100µA 0 0.2 0.2 
Vcc = 2.7 V; Vi = VIH or Vii Io = 100µA 0 0.2 0.2 

VCC = 3.0 V; Vi = VIH or Vii  to = 100µA 0 0.2 0.2 

V 
o~ 

LOW level output 

STANDARD 
voltage; 

outputs 

V 3.0 V; Vi = VIH or Vii to = 6mA CC = 0.25 0.40 0.50 V 

II Input leakage 
current Vcc = 3.6 V; V1 = Vcc or GND 1.0 1.0 µA 

ICC Ouiescent supply 
current; SSI Vcc = 3.6V; Vi = VCC or GND; to = 0 20.0 40 µA 

DICC 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tam = 25°C. 
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LV 5V family characteristics Family specifications 

GENERAL 
These family specifications cover the common electrical ratings and characteristics of the entire LV 5V family, unless otherwise specified in the 
individual device data sheet. 

INTRODUCTION 
This low-voltage CMOS logic family is based on Philips'well-known HCMOS (HC) range and uses the same well-proven fabrication process with 
only slight modifications. 

It operates from a typical supply voltage of 3.3 V but can be used within the supply voltage range 1.0 V to 5.5 V. With a3.3 V supply, the speed 
and performance is the same as HCMOS with a 5 V supply. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 
VI Input voltage 0 - Vcc V 
Vo Output voltage 0 — Vcc V 

Tame Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

Vcc = 1.OV to 2.OV - - 500 

t„ tt Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 

- 
- 

200 
100 

nsN

Vcc = 3.6V to 5.5V - - 50 
NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 
±IIK DC input diode current VI <—0.5 or VI > Vcc + 0.5V 20 mA 

±IOK DC output diode current VO <-0.5 or VO > Vcc + 0.5V 50 mA 

±Io 
DC output source or sink current 
— standard outputs —0.5V <VO < Vcc + O 5 25 mA 

±IGNo. 
±Icc 

DC Vcc or GND current for types with 
— standard outputs 50 mA 

Tsi9 Storage temperature range -O5 to +150 =C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125O 
above +700 derate linearly with 12 mW/K 
above +70`O derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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LV 5V family characteristics Family specifications 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V(. 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40'C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V Vcc = 2.0V 1.4 1.4
Vcc = 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7'Vcc 0.7`Vcc 

VIL 
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V Vcc = 2.0V 0.6 0.6
Vcc = 2.7 to 3.6V 0.8 0.8 

Vcc = 4.5 to 5.5 0.3'Vcc 0.3V00 

V0H HIGH level output 
voltage; all outputs 

VC0 = 1.2V; VI = VIH or VIL. -lo = 100µA 1.2 

V 

V00 = 2.0V; VI = VIH or VIA, -lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; Vi = VIH or VIA —I0 = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; Vi = VIH or VIL. —l0 = 100µA 2.8 3.0 2.8 

V0C=4.5V; V1=VIH or VIL ,-lo =100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; VI = VIH or VIA —l0 = 6mA 2.40 2.82 2.20 

V
Vcc = 4.5V; VI = VIH or VIA, —lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2V; V1 = VIH or VIA, to = 100µA 0 

V 
V00 = 2.0V; VI = VIH or Vii. to = 100µA 0 0.2 0.2 

V = 2.7V; V= V or V I 100 A cc - VIH L; o = µ 0 0.2 0.2 

Vcc = 3.0V; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

Vcc = 4.5V; Vi = VIH or VIA to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; VI = VIH or VIA, lo = 6mA 0.25 0.40 0.50 

V
Vcc = 4.5V; VI = VIH or Vii. I0 = 12mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; Vi = VC0 or GND; Io = 0 20.0 40 µA 

M0C 
Additional 
quiescent supply 
current 

V00 = 2.7V to 3.6V; VI = V00 —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tomb = 25°C. 
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LVC family characteristics Family specifications 

GENERAL 
These family specifications cover the common electrical ratings and characteristics of the entire LVC family, unless otherwise specified in the 
individual device data sheet. 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO
DC output voltage range; output HIGH or LOW state 0 Vcc V 
DC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20
10 

ns V

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

IOK DC output diode current VO > or VO < 0 t 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to Vc0 +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

VuD 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VOO +0.5 

V
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

IO DC output source or sink current VO = 0 to Vcc t 50 mA 

IOND' ICC DC VCD or GND current t 100 mA 

Tst9 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70'C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors 

LVC family characteristics Family specifications 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = OV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
VOC = 1.2V Vcc 

V 
V0C =2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc=2.7V;Vi=ViH or VIL; IO=-12mA Vcc-0.5 V 

Voc = 3.OV; Vi = VIH or VIL; 1O = -100µA V00 -O.2 V00 

V 

Vcc = 3.OV; VI = ViH or VIL, to =-18mA V00 -0.6 

Voo = 3.OV; VI = VIH or VIL, 10 =-24mA V00 -0.8 

V00 = 2.7V; VI = VIH or VIL; lo =-6mA10 VOO -0.5 

Vcc=3.OV; VI = VIH or VIL; 10=-100µA1° VOO -0.2 
Vcc 

Vcc = 3.OV; VI = VIH or VIL, lo =-12mAto VOO —1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V 

Vcc = 3.OV; VI = VIH or VIL; Ip = IOOpA GND 0.20 

Vcc = 3.OV; VI = VIH or VIL; Ip = 24mA 0.55 

VCc = 2.7V; VI = VIH or VIL; 10 = 6mAtc 0.40 

Vcc = 3.OV; VI = VIH or VIL; I0 = 100µA10 GND 0.20 

Vcc = 3.OV; VI = VIH or VIL; 10 = 12mAto 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND6 ±0.1 ±5 µA 

l 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; Vo = 5.5V or GND9 0.1 f 5 µA 

oll Power off leakage supply Vcc = O.OV; VI or VO = 5.5V t 10 µA 

cc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; to = 0.1 10 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; lo = 08 0.1 20 µA 

dl Cc 
Additional quiescent supply 
current per input pin V 2.7V to 3.6V; V = V -0.6V; I 0 CC = I - CC O = 5 500 µ A 

IBHL Bus hold LOW sustaining current Vcc = 3.OV; VI = 0.8V2.3. a 75 µA 

IBHH Bus hold HIGH sustaining current Vcc = 3.OV; VI = 2.0V2.3, a —75 pA 

IBHLO Bus hold LOW overdrive current VCO = 3.6V2, 3, s 500 µA 

IBHHO Bus hold HIGH overdrive current V0C = 3.6V2. 3, 5 —500 µA 

NOTES: 
1. All typical values are at V0C = 3.3V and Tamb = 25°C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified Vi level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when VI exceeds VOC allowing 5.5V on the input terminal. 
7. Valid for LVC(H)-A / LVC(H)2-A. 
8. Valid for LVC(H)16-A / LVC(H)162-A. 
9. For I/O parts, the parameter lOZ includes the input leakage current. 
10. For data outputs of damping resistor parts (LVC(H)2 and LVC(H)162 only) 
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Philips Semiconductors 

ALVC family characteristics Family specifications 

GENERAL 
These family specifications cover the common electrical ratings and characteristics of the entire ALVC family, unless otherwise specified in the 
individual device data sheet. 

RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER CONDITIONS UNIT 

MIN MAX 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2 3 2 7 

V00 V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

Vi DC Input voltage range1 0 V00 V 

VO DC output voltage range 0 V00 V 

Tawb Operating free-air temperature range —40 +85 'C 

tr, tf Input rise and fall times V00 = 2.3 to 3.OV 
Vç =3.0to3.6V 

0 
0 

20 
10 ns/V 

NOTE: 
1. For non-bus hold ALVC types, the maximum input voltage range is 5.5V. 

ABSOLUTE MAXIMUM RATINGS 
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins —0.5 10 +4.6 

V 
For data inputs1 —0.5 to V00 +0.5 

'OK DC output diode current VO > VOC or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to V00 +0.5 V 

lO DC output source or sink current VO = 0 to V00 t 50 mA 

IGND. 'cc DC VOc or GND current ±100 mA 

T519 Storage temperature range —65 to +150 C 

PTOT
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors 

ALVC family characteristics Family specifications 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
V00 = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
V00 = 2.3 to 2.7V 1.2 0.7 

V 
Voo = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc 

= 2.3 to 3.6V; VI = VIH or VIL; Io = -100µA Voo —0.2 V00 

V 

VCo=2.3V;VI =VIH or VIL; l =-6mA4 V00_0.3 V00_0.08 

Vcc = 2.3V; VI = VIH or VIL; Ip =-12mA4 Voo_0.6 Voo_0.26 

Voo =2.7V;VI=VIN or VIL; Io=-12mA4 V00_0.5 V00_0.14 

Vcc = 3.0V; VI = VIH or VIL; l =-12mA4 Vcc_0.6 Voo_0.09 

Vcc=3.0V;VI=VIH or VIL; IO=-24mA4 V00 —1.0 V00_0.28 

Vcc=2.3V;VI=VIH or VIL; I0 =-4mA5 V00 _0.4 V00_0.11 

Vcc=2.3V;VI =VIH or VIL; IO =-6mA5 V00 _0.6 V00_0.17 

Vcc=2.7V;VI =VIH or VIL; IO =-4mA5 Voo_0.5 V00 _0.09 

Vcc = 2.7V; VI = VIH or VIL; to =-8mA5 Voo _0.7 V00_0.19 

Vcc = 3.0V; VI = VIH or VIL; to =-6mA5 V00 _0.6 V00_0.13 

Vcc = 3.0V; VI = VIH or VIL, lo =-12mA5 V00- 1.0 V00 _0.27 

VOL LOW level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Voo = 2.3V; VI = VIH or VIL; to = 6mA4 0.07 0.40 

Voo = 2.3V; VI = VIH or VIL; to = 12mA4 0.15 0.70 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA4 0.14 0.40 

Vcc = 3.0V; VI = VIH or VIL, lO = 24mA4 0.27 0.55 

V00 = 2.3V; VI = VIH or VIL; to = 4mA5 0.07 0.40 

Voo = 2.3V; VI = VIH or VIL; lO = 6mA5 0.11 0.55 

V00 = 2.7V; VI = VIH or VIL; lo = 4mA5 0.06 0.40 

V00 = 2.7V; VI = VIH or VIL; lO = 8mA5 0.13 0.60 

Voo = 3.0V; VI = VIH or VIL to = 6mA5 0.09 0.55 

Voo = 3.0V; VI = VIH or VIL, lo = 12mA5 0.19 0.80 

II Input leakage current VCC = 2.3 to 3.6V; 
VI = VOO or GND Notfor I/O pins 0.1 5 µA 

loZ 3-State output OFF-state current VOO = 2.7 t0 3.6\V1 = VIH or VIL; 
Vo = Voo or GND 

0.1 10 µA 

lo O Quiescent supply current V00 = 2.3 to 3.6V; VI = Voo or GND; lO = 0 0.2 40 µA 

M00 Additional quiescent supply current V00 = 2.3V to 3.6V; VI = V00 — 0.6V; to = 0 150 750 µA 

IBHL Bus hold LOW sustaining current 
VCC = 2.3V; VI = 0.7V5 45 

µA 
V00 = 3.0V; VI = 0.8V5 75 150 

IBHH Bus hold HIGH sustaining current 
Vcc = 2.3V; VI = I.7V5 —45 

µA 
Voo = 3.0V; VI = 2.0V5 —75 —175 

IBHLO Bus hold LOW overdrive current V00 = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current Voo = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
3. For I/O ports, teh parameter l j includes the input leakage current. 
4. Valid for ALVC(H)16, standard output parts.. 
5. Valid for ALVC(H)162, termination resistor parts. 
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Philips Semiconductors Section 2 
Low Voltage HCMOS Devices (LV) 

Advanced Low Voltage CMOS Logic 

CONTENTS 
74LV00 Quad 2-input NAND gate   61 
74LV02 Quad 2-input NOR gate   65 
74LV03 Quad 2-input NAND gate   69 
74LV04 Hex inverter  74 
74LVU04 Hex inverter (Unbuffered)   78 
74LV08 Quad 2-input AND gate   85 
74LV10 Triple 3-input NAND gate   89 
74LV11 Triple 3-input AND gate   93 
74LV14 Hex inverting Schmitt-trigger   97 
74LV20 Dual 4-input NAND gate   103 
74LV27 Triple 3-input NOR gate   108 
74LV32 Quad 2-input OR gate   112 
74LV74 Dual D-type flip-flop with set and reset; positive edge trigger   116 
74LV86 Quad 2-Input EXCLUSIVE OR Gate  122 
74LV107 Dual J-R flip-flop with reset; negative-edge trigger   126 
74LV109 Dual J-R flip-flop with set and reset, positive-edge trigger   132 
74LV123 Dual retriggerable monostable multivibrator with reset   138 
74LV125 Quad buffer/line driver (3-State)   148 
74LV126 Quad buffer/line driver (3-State)   153 
74LV132 Quad 2-Input NAND Schmitt-trigger   158 
74LV138 3-to-8 line decoder/demultiplexer, inverting   164 
74LV139 Dual 2-to-4 line decoder/demultiplexer   170 
74LV153 Dual 4-Input multiplexer   175 
74LV154 4-to-16 line decoder/demultiplexer   181 
74LV157 Quad 2-Input multiplexer  187 
74LV161 Presettable synchronous 4-bit binary counter; asynchronous reset  192 
74LV163 Presettable synchronous 4-bit binary counter; synchronous reset  201 
74LV164 8-bit serial-in/parallel-out shift register   209 
74LV165 8-bit parallel-in/serial-out shift register   215 
74LV174 Hex D-type flip-flop with reset; positive-edge trigger   222 
74LV175 Quad D-type flip-flop with reset; positive-edge trigger   229 
74LV240 Octal buffer/line driver (3-State), inverting   235 
74LV241 Octal buffer/line driver (3-State)   241 
74LV244 Octal buffer/line driver (3-State)   247 
74LV245 Octal bus transceiver (3-State)   253 
74LV251 8-input multiplexer (3-State)   259 
74LV257 Quad 2-Input multiplexer, (3-State)   265 
74LV259 8-bit addressable latch   271 
74LV273 Octal D-type flip-flop with reset, positive-edge trigger   278 
74LV365 Hex buffer/line driver, (3-State)   284 
74LV367 Hex buffer/line driver, (3-State)   290 
74LV368 Hex buffer/line driver, (3-State); inverting   296 
74LV373 Octal D-type transparent latch, (3-State)   302 
74LV374 Octal D-type flip-flop, positive-edge trigger (3-State)   308 
74Lv377 Octal D-type flip-flop with data enable, positive-edge trigger   315 
74LV393 Dual 4-bit binary ripple counter   321 
74LV541 Octal buffer/line driver, (3-State)   327 
74LV573 Octal D-type transparent latch (3-State)   333 
74LV574 Octal D-type flip-flop; positive-edge trigger; (3-State)   340 
74LV595 8-bit serial-in/serial or parallel-out shift register with output latches (3-State)   346 
74LV688 8-bit magnitude comparator   355 
74LV4020 14-stage binary ripple counter   361 
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Philips Semiconductors Section 2 
Low Voltage HCMOS Devices (LV) 

Advanced Low Voltage CMOS Logic 

74LV4040 12-stage binary ripple counter  368 

74LV4051 8-channel analog multiplexer/demultiplexer  375 

74LV4052 Dual 4-channel analog multiplexer/demultiplexer  386 

74LV4053 Triple 2-channel analog multiplexer/demultiplexer  396 

74LV4060 14-stage binary ripple counter with oscillator  405 

74LV4066 Quad bilateral switches  417 

74LV4067 16-Channel analog multiplexer/demultiplexer  424 

74LV4094 8-stage shift-and-store bus register 437 

74LV4316 Quad bilateral switches  445 

74LV4799 Timer for NiCd and NiMH chargers  454 
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Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV00 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 Vend VCC = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 Vat VCC = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat VCC = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr =tf 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

iPHL/iPLH 
Propagation delay 
nA, nB to nY 

CL= 15 pF; 
VCC = 3.3 V 7 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate See Notes 1 and 2 22 pF 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; + v (CL x VCC2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
v (CL x VCC2 x fo) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LV00 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT00. 

The 74LV00 provides the 2-input NAND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV00 N 74LV00 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV00 D 74LV00 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV00 DB 74LV00 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV00 PW 74LVOOPW DH SOT402-1 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

1, 4, 9, 12 1A -4A Data inputs 

2, 5, 10, 13 1 B — 4B Data inputs 

3, 6, 8, 11 1Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H =HIGH voltage level 
L =LOW voltage level 
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Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV00 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

13 

1A 
B 

2A 
2B 

3A 
38 

4A 
4B 

1 

2 

SY00035 

LOGIC DIAGRAM (ONE GATE) 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VCc DC supply voltage See Note 1 1.0 3.3 5.5 V 

VI Input voltage 0 - VOC V 

VO Output voltage 0 — VcC V 

Taw b Operating ambient temperature range in free air See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

oC

VOc = 1.0V to 2.0V - - 500 

t1, t1 Input rise and fall times Vcc = 2.0V to 2.7V 
VOc = 2.7V to 3.6V 

- 
- 

- 
- 

200 
100 nsN 

VOC = 3.6V to 5.5V - - 50 
NOTE: 
1. The LV is guaranteed to function down to VCC = 1.0V (input levels GND or VCC); DC characteristics are guaranteed from VOO = 1.2V to VOO = 5.5V. 
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Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV00 

ABSOLUTE MAXIMUM RATINGS1 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IiK DC input diode current VI <—0.5 or VI > V00 + 0.5V 20 mA 

±IoK DC output diode current Vp <-0.5 or VO > V00 + 0.5V 50 mA 

±IO 
DC output source or sink current 
— standard outputs 0.5V <V0 < V00 + 0.SV 25 mA 

±IONO' 
±Icc 

DC V00 or GND current for types with 
— standardoutputs 50 mA 

TS1g Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125-C 
above +70°C derate linearly with 12 mW/K 
above +70 CC derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85C -40`C to +125'C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

VC0 = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0

V00 = 4.5 to 5.5V 0.7*Vcc 0.7`Vcc 

VIL 
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V Vcc = 2.0V 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 

Vcc = 4.5 to 5.5 0.3*VCC 0.3*Vcc 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = ViH or VIL. —lo = 100µA 1.2 

V 

Vcc = 2.0V; Vi = ViH or VIL —lo = 100µA 1.8 2.0 1.8 
Vcc = 2.7V; Vi = ViH or 

VIL; -l0 = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; Vi = ViH or VIL, -lo = 100µA 2.8 3.0 2.8 

Vcc = 4.5V; VI = VIH or VIL; -lo = 100µA 4.3 4.5 4.3 

VOH

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; Vi = ViH or VIL. -lo = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; VI = VIH or VIL: —lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; Vi = VIH or VIL; l0 = 100µA 0 

V 
V00 = 2.0V; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 
V00 = 2.7V: Vi = ViH or Vii; Ip = 100µA 0 0.2 0.2 

V00 = 3.0V; VI = VIH or VIL Ip = 100µA 0 0.2 0.2 

V00 = 4.5V: VI = VIH or VIL; to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

V00 = 3.0V; VI = VIH or VIL; Ip = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5V; VI = VIH or VIL. lo = 12mA 0.35 0.55 0.65 
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Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV00 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V(. 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

II Input leakage 
current Vcc = 5.5V; VI = Vcc or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; IO = 0 20.0 40 µA 

Dlcc 
Additional 
quiescent supply 
current 

Vcc = 2.7V to 3.6V; VI = Vcc —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf C 2.5ns; CL = 50pF; RL = 1 Ktt 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHLPLH 
Propagation delay 
nA, nB to nY Figures 1,2 

1.2 45 

ns 

2.0 15 26 31 

2.7 11 18 23 
3.0 to 3.6 92 15 18 

4.5 to 5.5 6.53 11 14 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C. 
2. Typical values are measured at Vcc = 3.3 V. 
3. Typical values are measured at Vcc = 5.0 V. 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7Vand≤3.6V; 
VM =O.5xVOOat Vcc <2.7V and ≥4.5V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

vi  

nA, nB INPUT 

GND 

4 — tPHL —~ F tPLH 

VOH 

nV OUTPUT 

VOL  
SV00377 

Figure 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

Vcc 

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to ZOOT of pulse generators. 

TEST 

IPLH11PHL 

Vcc VI

o 2.7V 

2.7-3.6V 

≥4.5V 

VCc 

2.7V 

Vcc 

SV00902 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input NOR gate 74LV02 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 5.5 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) a 0.8 Vat VOO = 3.3 V, 

Tamb = 25'C 

• Typical VOHV (output VOH undershoot) >2 V at VOO = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• ICO category: SSI 

QUICK REFERENCE DATA 
GND =0 V; Tamb=25C; tr=tt≤2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHUPLH 
Propagation delay 
nA, nB to nY 

CL = 15 pF; 
VCO = 3.3 V 6 ns 

Ci Input capacitance 3.5 pF 

Cpo Power dissipation capacitance per gate See Notes 1 and 2 22 pF 

NOTES: 
1. Cpp is used to deterrn ne the dynamic power dissipation (PD in µW) 

PD = CPD x VOO2 x fl +' (CL X VOO2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCD = supply voltage in V; 
V (CL x VO 2 x t O) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LV02 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT02. 

The 74LV02 provides the 2-input NOR function. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic OIL —40'C to +125C 74LV02 N 74LV02 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV02 D 74LV02 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125'C 74LV02 DB 74LV02 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LV02 PW 74LV02PW DH SOT402-1 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

1, 4, 10, 13 1Y -4Y Data outputs 

2, 5, 8, 11 1A — 4A Data inputs 

3, 6, 9, 12 1B -4B Data inputs 

7 GND Ground (0 V) 
14 VCO Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

H 

L 

L 

L 

NOTES: 
H =HIGH voltage level 
L =LOW voltage level 
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Quad 2-input NOR gate 74LV02 

PIN CONFIGURATION 

1Y H 
1A 

16 

2Y 

2A 

2B 

GND 

2 

3 

4 

5 

7 

U 14 

13 

12 

Vcc 

47 

4B 

11 4A 

10 37 

9 13B 

8 3A 

SV00389 

LOGIC SYMBOL 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL (IEEE/IEC) 

3 

5 
6 

B 
9 

12 

≥1 

≥1 

13 

SV00391 

LOGIC DIAGRAM (ONE GATE) 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vic DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 — VOA V 

VO Output voltage 0 — V 

Tame Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

oC

V00 = 1.OV to 2.OV - - 500 

tr, t1 Input rise and fall times V00 = 2.OV to 2.7V 
VD0 = 2.7V to 3.6V 

— 
— 

— 
— 

200 
100 ns/V 

V00 = 3.6V to 5.5V - - 50 
NOTE: 
1. The LV is guaranteed to function down to V = 1.OV (input levels GND or Vol ); DC characteristics are guaranteed from Vcc = 1.2V to V00 = 5.5V. 
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Quad 2-input NOR gate 74LV02 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = OV). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 
VOO DC supply voltage —0.5 to +7.0 V 

±4K DC input diode current VI <-0.5 or VI > Vcc + 0.5V 20 mA 

±IOK DC output diode current Vo <-0.5 or V0> V00 + 0.5V 50 mA 

±lo 
DC output source or sink current 
— standard outputs —0 5V <V0 < V00 + 0 5 25 mA 

±IGND, 
±loo

DC Voo or GND current for types with 
—standard outputs 50 mA 

Tsr9 Storage temperature range -65 to +150 'C 

PTOT 

Power dissipation per package 
- plastic DIL 
- plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: -40 to +125'C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = OV). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP.1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

Vcc = 1.2V 0.9 0.9 

V Vcc = 2.OV 1.4 1.4

VCC = 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7'VCC 0.7'Vcc 

VIL 
LOW level Input 

voltage

Voo = 1.2V 0.3 0.3 

V Vcc = 2.OV 0.6 0.6

VCC = 2.7 to 3.6V 0.8 0.8 

VCc = 4.5 to 5.5 0.3'VCC 0.3'Vcc 

V 
off 

HIGH level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIL; -Io = 100µA 1.2 

V 

VCC = 2.OV; VI = VIH or VIL; —lo = 100µA 1.8 2.0 1.8 

V = 2.7V; V = V or V 100 A cc - VIH IL; - o = µ 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL. -lO = 100µA 2.8 3.0 2.8 

VCC = 4.5V; VI = VIH or VIL. —10 = 1 OOpA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIL. -lo = 6mA 2.40 2.82 2.20 

V
Vcc = 4.5V; VI = VIH or VIL. -lo = 12mA 3.60 4.20 3.50 

VOL LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIL. IO = 100µA 0 

V
V00 = 2.OV; VI = VIH or VIL; to = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL; to = 100µA 0 0.2 0.2

VCC = 3.OV; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH or VIL; lo = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIL, to = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V; VI = VIH or VIL. Ip = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 
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Quad 2-input NOR gate 74LV02 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +65'C -40°C to +125°C 

MIN TYP.1 MAX MIN MAX 

'CC 
Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; la = 0 20.0 40 µA 

\Icc 
Additional 
quiescent supply 
current 

VCC = 2.7V to 3.6V: VI = VCC —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tt < 2.5ns; CL = 50pF; AL = 1 KR 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to+85 C -40 to+125 C 

VOO(V) MIN TYP.1 MAX MIN MAX 

tPHL~tPLH 
Propagation delay 
nA, nB to nY Figures 1,2 

1.2 40 

ns 

2.0 14 21 26 

2.7 10 15 19

3.0 to 3.6 7.52 12 15 

4.5 to 5.5 6.03 10 13 

NOTES: 
Unless otherwise stated, all typical values are measured at Tamb = 25'C 

2. Typical values are measured at VCC = 3.3 V. 
3. Typical values are measured at VCC = 5.0 V. 

AC WAVEFORMS 
VM=1.5VatVcc≥2.7Vand≤3.6V; 

VM = 0.5 x VOO at VOO <2.7 V and ≥ 4.5 V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

vi  

rrA, 06, INPUT 

GND 

4-tpHL -A 4 iPLH 

VOH 

tV OUTPUT 

VOL 
/ 

SV00392 

Figure 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

'I 

11L= lb 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes Ilg and probe capacitiance 

Rr = Termination resistance should be equal to Zour of pulse generators. 

TEST 

[PLHItPHL 

Vcc vi

o 2.7V 

2.7-3.6v 

≥4.5V 

Vcc 

2.7V 

VCC 

SV00902 

Figure 2. Load circuitry for switching times. 
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Quad 2-input NAND gate 74LV03 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between V00 = 2.7V and V00 = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VOO = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V Q V00 = 3.3V, 

Tamb = 25°C 

• Level shifter capability 

• Output capability: standard (open drain) 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZL/tPLZ 
Propagation delay 
nA, nB to nY 

CL = 15pF 
Vcc = 3.3V 8 ns 

CI Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per gate Notes 1, 2 4 pF 

NOTES: 
1 

DESCRIPTION 
The 74LV03 is a low—voltage Si—gate CMOS device and is pin and 
function compatible with 74HC/HCT03. 

The 74LV03 provides the 2—input NAND function. 

The 74LV03 has open—drain N—transistor outputs, which are not 
clamped by a diode connected to V00. In the OFF—state, i.e. when 
one input is LOW, the output may be pulled to any voltage between 
GND and Vomax This allows the device to be used as a 
LOW—to—HIGH or HIGH—to—LOW level shifter. For digital operation 
and OR—tied output applications, these devices must have a pull—up 
resistor to establish a logic HIGH level. 

CPp is used to determine the dynamic power dissipation (Pp in.iW) 
PD = Cpo X VCC2 x fl +E (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL x VCC2 x fo) = sum of the outputs. 

2 The condition is VI = GND to Vcc 
3 The given value of Cpp is obtained with : CL = 0 pF and RL = 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL 40'C to +125'C 74LV03 N 74LV03 N SOT27-1 

14-Pin Plastic SO -40°C to +125'C 74LV03 D 74LV03 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV03 DB 74LV03 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LV03 PW 74LV03PW DH SOT402-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 4, 9, 12 1A to 4A Data inputs 

2, 5, 10, 13 1 B to 4B Data inputs 

3, 6, 8, 11 1 Y to 4Y Data outputs 

7 GND Ground (OV) 

14 VCC Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUT 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

Z 

Z 

Z 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
Z = High impedance OFF-state 

1998 Apr20 69 853-196319257 



Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV03 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

LOGIC DIAGRAM 
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RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Voo DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 - Vcc V 

Vo Output voltage 0 — Vcc V 

Operating ambient temperature range in free See DC and AC —40 +85 
Tomb air characteristics —40 +125 C

Vcc = 1.OV to 2.OV - 500 

tr, t1 Input rise and fall times Vcc = 2.OV to 2.7V 
VC0 = 2.7V to 3.6V 

_ 
_ 

- 
- 

200 
100 

nsN

Vcc = 3.6V to 5.5V - 50 

NOTES: 
1 The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 34) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 
±IlK DC input diode current Vi <-0.5 or Vi > Vcc + 0.5V 20 mA 

±loK DC output diode current VO <-0.5 or Vo > Vcc + 0.5V 50 mA 

±Io DC output source or sink current 
— standard outputs —0.5V < Vo < Vcc + 0.SV 25 mA 

±IGND, 
±lcc 

DC 
Vcc 

or GND current for types with 
—standard outputs 50 mA 

Tatg Storage temperature range -O5 to +150 °C 

P7or 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2 The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad 2-input NAND gate 74LV03 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85°C -4O C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage 

Vcc 

= 1.2V 0.9 0.9 

VVcc = 2.0V 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0
Vcc = 4.5 to 5.5V 0.TVcc 0.7'Vcc 

VIL 
LOW level Input 

voltage 

Vcc = 1.2V 0.3 0.3 

V VCC = 2.0V 0.6 0.6

Vcc = 2.7 to 3.6V 0.8 0.8
Vcc = 4.5 to 5.5 0.3V00 0.3V00 

VoH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = VIH or VIL; —lo = 100µA 1.2 

V 

Vcc = 2.0V; VI = or VIL —1 = 100µA 1.8 2.0 1.8 
VCC = 2.7V; VI = VIH or VIL, -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL; —1 = 100µA 2.8 3.0 2.8 

Vcc = 4.5V;VI = VIH or VIL. -lo = 100µA 4.3 4.5 4.3 

VoH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc 

= 3.0V;VI = VIH or VIL, -lo = 6mA 2.40 2.82 2.20 
V 

Vcc 

= 4.5V;V1 = VIH or VIL; -lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc 

= 1.2V; V1 = VIH or VIL Io = 100µA 0 

V 

VCc = 2.0V; VI = VIH or VIL; to = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL; Io = 100µA 0 0.2 0.2 

Vcc = 3.0V;VI = VIH or VIL; Io = 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCc = 3.0V;VI = VIH or VIL, to = 6mA 0.25 0.40 0.50 

V
VCc = 4.5V;VI = VIH or VIL, to = 12mA 0.35 0.55 0.65 

Oz 
HIGH level output 
leakage current 

V00 = 2.0 to 3.6V; VI = VIL, 
VO = Vcc or GND 

5.0 10 
µ 

A 

oz 
HIGH level output 
leakage current 

Vcc 

= 2.0 to 3.6V; VI = VIL, 
Vo = 6.0V2 10 20 

p 
A 

II Input leakage 
current Vcc = 5.5V; VI = Vcc or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; Ip = 0 20.0 40 µA 

M00 
Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; VI = Vcc —0.6V 500 850 pA 

NOTES: 
1 All typical values are measured at 5 = 25°C. 
2 The maximum operating output voltage (Volmaxl) is 6.OV. 

1998 Apr20 72 



Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LV03 

AC CHARACTERISTICS FOR 74LV03 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF; RL = 1 KQ 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 C 
LIMITS 

-40 to +125 °C UNIT 
Vcc(V) MIN TYPI MAX MIN MAX 

tPZL/tPLZ 
Propagation delay 
nA, nB, to nY Figures, 1,2 

1.2 - 50 - - -

ns 

2.0 — 17 26 — 31 

2.7 — 13 19 — 23 

3.0t03.6 — 102 16 — 19 

4.5 to 5.5 — —3 13 — 16 
NOTE: 
1 Unless otherwise stated, all typical values are at Tamb = 25°C. 
2 Typical value measured at VCC = 3.3V. 
3 Typical value measured at Vcc = 5.0V. 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V ≤ 3.6V 
VM = 0.5V ' V00 at V00 < 2.7V and ≥ 4.5V 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at V00 ≥ 2.7V and ≤ 3.6V 
Vx = VOL + 0.1 ' V00 at V00 < 2.7V and ≥ 4.5V 

VI 

nA, ne INPUT 

Vcc 

GND 

nY OUTPUT 

VOL

F  tPLZ t 1PZL a-

5V00358 

Figure 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

V00 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes Ilg and probe capacitiance. 
RT = Termination resistance should be equal to ZOCT of pulse generators. 

SWITCH POSITION 

TEST 5, Vcc VI

tPLH/fPHL Open o2 7V Vcc 

1PLZ/tPZL 2 * VCC 2.7-3.6V 2.7V 

tPHLtPZH GND a 4.5V Vcc 

5000896 

Figure 2. Load circuitry for switching times 
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Hex inverter 74LV04 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.010 3.6 V 

• Accepts TTL input levels between V00 = 2.7 V and V00 = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at Vco = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VOA = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• icc category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t 
PHL PLH

Propagation delay 
nA to nY 

CL = 15 pF; 
V00 = 3.3 V 

6 ns

CI Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per gate See Notes 1 and 2 21 pF 

NOTES: 
1. Cpp is used to determ ne the dynamic power dissipation (P0 in µW) 

PD = Cp0 X V002 x f; +v (CL x V002 x tO) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 

(CL x V002 x fo) = sum of the outputs. 
2. The condition is V t is Vt = GND to Vcc. 

DESCRIPTION 
The 74LV04 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT04. 

The 74LV04 provides six inverting buffers. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40C to +125°C 74LV04 N 74LV04 N SOT27-1 

14-Pin Plastic SO —40`C to +125°C 74LV04 D 74LV04 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV04 DB 74LV04 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV04 PW 74LV04PW DH SOT402-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1, 3, 5, 9, 11, 13 1A -6A Data inputs 

2, 4, 6, 8, 10, 12 1Y — 6Y Data outputs 

7 GND Ground (0 V) 

14 V00 Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nY 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L =LOW voltage level 
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Hex inverter 74LV04 

PIN CONFIGURATION 

1A 

1Y 

2A 

2 

3 

2Y 4 

3A 5 

37 

GND 

6 

7 

U 14
  VCC 

13 6A 

2 6Y 

11 ]5A 

10 15V 

4A 

45 

SV00396 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

2 A 17 

3 2A \ 27 4 

5 3A \ 3V 6 

9 4A \ 4Y e 

11 5A l~ SY 10 

13 6A 6V 12 

/~ Q S000397 

LOGIC DIAGRAM (ONE INVERTER) 

A > >O 

SV00399 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note1 1.0 3.3 5.5 V 

V1 Input voltage 0 — Vcc V 

VO Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

,C

Vpc = 1.OV to 2.OV - - 500 

tr, tt Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 ns/V 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VC0 DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current V1 <—0.5 or Vi > V00 + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > V00 + 0.5V 50 mA 

t lO DC output source or sink current 
— standard outputs 

—0.5V < VO < V00 + 0.5V 25 
mA 

t IONp, 
ticc 

DC V00 or GND current for types with 
— standard outputs 50 

mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70°C derate linearly with 12 mW/K 
above +70'C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C 40°C to +125°C 

MIN TYP.1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage 

V00 = 1.2V 0.9 0.9 

V Vcc = 2.OV 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0

V00 = 4.5 to 5.5V 0.7 * V00 0.7 * Vcc 

VIL 
LOW level Input 

voltage 

V00 = 1.2V 0.3 0.3 

V Vcc = 2.OV 0.6 0.6

V00 = 2.7 to 3.6V 0.8 0.8
V00=4.5to5.5 0.3*V00 0.3*VCC 

VOH 
HIGH level output 
voltage; all outputs 

V00 = 1.2V; V1 = VIH or VIL; —IO = 100µA 1.2 

V 
V00 = 2.OV; Vi = VIH or VIL. -lo = 100µA 1.8 2.0 1.8 
VCC = 2.7V; Vi = VIH or VIL; —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; V1 = VIH or VIL; -lo = 100µA 2.8 3.0 2.8 

V00 = 4.5V; V1 = VIH or VIL -lo = 100µA 4.3 4.5 4.3 

VoH 

HIGH level output 
voltage; 
STANDARD 
outputs 

VCc = 3.OV; V1 = VIH or VIL -la = 6mA 2.40 2.82 2.20 

V
Vcc = 4.5V; VI = VIH or VIL —l0 = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIL lO = 100µA 0 

V 

Vcc = 2.OV; VI = VIH or VIL, lo = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL, to = 

100µA 0 0.2 0.2 

V00 = 3.OV; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

VCC = 4.5V; VI = VIH or VIL; lo = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCc = 3.OV; Vi = VIH or VIL; lO = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V; V1 = VIH or VIL; lO = 12mA 0.35 0.55 0.65 
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Hex inverter 74LV04 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85`C -40°C to +125°C 

MIN TYP.1 MAX MIN MAX 

Input leakage 
current V S.SV; cc = V = V cc or GND 1.0 1.0 pA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; Ic = 0 20.0 40 pA 

41cc 
Additional 
quiescent supply 
current 

Vcc = 2.7V to 3.6V; VI = Vcc — 0.6V 500 850 pA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf S 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85`C -40 to +125°C 

V (V) MIN TYP1 MAX MIN MAX 

tPHL~tpLH 
Propagation delay 
nA to nY Figure 1 

1.2 40 

ns 

2.0 14 20 25 

2.7 10 15 19 

3.0 to 3.6 82 12 15 

4.5tO55 9 11 

NOTES: 
Unless o herwise stated, all typical values are measured at Tomb = 25°C 

2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM = 1.5 V at VOO ≥ 2.7 V and 03.6 V; 
VM = 0.5 x VOO at VOO <2.7 V and ≥ 4.5 V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

v, 

nAINPUT J VM111 

GND / 

P!— t PHL i 
Voel2i 

\ 
nY OUTPUT 

voL121 

1 VMIt1 

\ 

1 
—► 4— t PLH 

/ 
1 

/ 

S V00395 

Figure 1. Input (nA) to output (nY) propagation delays 
and output transition times. 

TEST CIRCUIT 

Vs0

RL= lb 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to Zou7 at pulse generators. 

TEST 

tPLHItPHL 

vcc vi

<2 7V 

2.7-3.6O 

24.50 

VCC 

2.7O 

V00 

SV00902 

Figure 2. Load circuitry for switching times 
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FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOO = 2.7 V and VCO = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VCC = 3.3 V, 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) >2 V at VCC = 3.3 V, 

Tamb = 25°C. 

• Output capability: standard 

• IOC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL~tPLH 
Propagation delay 
nA to nY 

CL = 15 pF; 
VCC = 3.3 V 

6 ns

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Notes 1, 2 18 pF 

NOTES: 
. Cp0 is used to determ ne the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; + V (CL x VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
V (CL X VCC2 x f0) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

DESCRIPTION 
The 74LVU04 is a low-voltage, Si-gate CMOS device and is pin 
compatible with the 74HCU04. 

The 74LVU04 is a general purpose hex inverter. Each of the six 
inverters is a single stage with unbuffered outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LVU04 N 74LVU04 N SOT27-1 

14-Pin Plastic SO —40°C to +125°C 74LVU04 D 74LVU04 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LVU04 DB 74LVU04 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LVU04 PW 74LVU04PW DH SOT402-1 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 11, 13 1A -6A Data inputs 

2, 4, 68, 10, 12 1Y — 6Y Data outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nY 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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PIN CONFIGURATION 

1A 1 

1V 1 2 

2A 3 

2Y 4 

3A 

3Y 

GND 

5 

6 

7 

U 14 I VCC 

3 6A 

2 16Y 

11 5A 

0 5Y 

9 46 

8 I4V 

S V00396 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

1 2 1A \ 1Y 

2V 4 

5 3A \ 3Y 6 

9 46 \ 4Y 8 

11 SA /~ p\ SV 10 

13 66 6Y 12 

/Q

:::: 

SV00397 

SCHEMATIC DIAGRAM (ONE INVERTER) 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

Vc Output voltage 0 — Vcc V 

Tarnb Operating ambient temperature range in free air See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

,C

Vcc = 1.OV to 2.OV - - 500 

tr, t1 Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 ns/V 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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ABSOLUTE MAXIMUM RATINGS1' 2 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current VI <—0.5 or VI > Vcc + 0.5V 20 mA 

t 'OK DC output diode current Vo <—0.5 or VO > Vcc + 0.5V 50 mA 

} I 
o 

DC output source or sink current 
— standard outputs —0.5V < V < V + 0.5V o cc 25 mA 

t  I 
'GND 
ticc 

DC Vcc or GND current for types with 
— standard outputs 50 

mA

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range —40 to +125°C 
above +70'C derate linearly with 12 mW/K 
above +70 CC derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTE: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85"C -40°C to +125"C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

Vcc = 1.2V 1.0 1.0 

VVcc = 2.OV 1.6 1.6 

Vcc = 2.7 to 3.6V 2.4 2.4
Vcc = 4.510 5.5V 0.8 * V00 0.8 * Vcc 

Vl~ 
LOW level Input 
voltage 

Vcc = 1.2V 0.2 0.2 

VVcc = 2.OV 0.4 0.4
Vcc = 2.7 to 3.6V 0.5 0.5 

Vcc = 4.5 to 5.5 0.2 * V00 0.2 * Vcc 

VOH HIGH level output 
voltage 

Vcc = 1.2V; VI = VIH or VIA —IO = 100µA 1.2 

V 

V00 = 2.OV; VI = ViH or VIA, -Io = 100µA 1.8 2.0 1.8 

VCc = 2.7V; VI = VIH or VIA -Io = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = ViH or VIL; -lo = 100µA 2.8 3.0 2.8 

Vcc = 4.5V;VI = VIH or VIA -lo = 100µA 4.3 4.5 4.3 

VOH 
HIGH level output 
voltage 

Vcc = 3.OV;VI = VIH or Vii. -lo = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; Vi = Viu or VIA, -lo = 12mA 3.60 4.20 3.50 

VOL LOW level output 
voltage 

Vcc = 1.2V; V1= VIH or VIA IO = 100µA 0 

V 

Vcc = 2.OV; VI = VIH or VIA IO = 100µA 0 0.2 0.2 

Vcc = 2.7V; VI = VIH or VIA to = 100µA 0 0.2 0.2 

Vcc = 3.OV;VI = VIH or VIA to = 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIA, to = 100µA 0 0.2 0.2 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40`C to +85°C -40°C to +125°C 
MIN TYP1 MAX MIN MAX 

VOL LOW level output 

voltage

UCC = 3.0V;VI = VIH or VIL IO = 6mA 0.25 0.40 0.50 

VVCC = 4.5V;Vi = VIH or VIL 1O = 12mA 0.35 0.55 0.65 
±li Input leakage current Vcc = 5.5V; Vi = or GND 1.0 1.0 µA 

cC 
Quiescent supply 
current V 5.5V; V = V or GND; 0 cc = - cc o = 20.0 40.0 µA 

'CC 
Additional quiescent 
supply current per input VCC = 2.7V to 3.6V; VI = VCC -O.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf = 2.5ns; CL = 50pF; AL = 50052 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 °C 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHL/PLH 
Propagation delay 
nA to nY Figure 1 

1.2 35 

ns 

2.0 12 14 17 

2.7 9 10 13 

3.0 to 3.6 72 8 10 

4.5 to 5.5 7 9 
NOTES: 
1. Unless o herwise stated, all typical values are measured at Ta b = 25°C 
2. Typical values are measured at VCC = 3.3 V. 

AC WAVEFORMS 
VM=1.5 Vat VCC ≥ 2.7V and C3.6V 
VM=0.5 < VCC atVcC <2.7V and ≥4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi  

nAINPUT ~ye 

GOD 

E 1PHL 
VOH 

nY OUTPUT 

VOL 

rPLH 

SV00395 

Figure 1. Input (nA) to output (nY) propagation delays 
and output transition times. 

TYPICAL TRANSFER CHARACTERISTICS 

vO
(V) 

12 

08 

04 

0 

300 

200 

100 

0 

Ip 

l A) 

1; 
1 1 

1 
1 

1~ 

i /

0.4 08 
VI Iv) 

- VO - - - iD 

VCC =1.2 v; 1O=0 v. 

SV00401 

Figure 2. 
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TYPICAL TRANSFER CHARACTERISTICS (Continued) 

V0
VI 

20 

16 

12 

08 

04 

1 

/ 1̀ 

1 

/'

0.4 0.8 L2 16 

6 16) 

-VO - _ - 10 

VCC =2.0 V; IQ OV 

20 

5 

a 

3 

2 

l0
mA) 

5V00402 

Figure 3. 

V0
(V) 

3.0 

20 

0 

18 

12 

6 

0 

10
(mA) 

I 
1 

I 
I 

/ 

/ 

1.0 2.0 3.0 
V(V) 

- V0--- ' 0

VCC =3.OV; I C=OV 

0V00403 

Figure 4. 

Figure 5. Test set-up for measuring forward transconductance 

9is = di0/dv; at v0 is constant (see also graph Figure 6). 

Figure 6. Typical forward transconductance 

98s as a function of the supply voltage Vcc at Tamb = 25`C. 
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APPLICATION INFORMATION 

Some applications for the 74LVU04 are: 

• Linear amplifier (see Figure 7) 

• In crystal oscillator designs (see Figure 8) 

• Astable multivibrator (see Figure 9) 

1 pF R1

R2

VCC 

U04 

Note: 

ZL > 10kS2; A0L = 20 (typical) 

A _  AOL  V u R OMzx(P-P) 
1 + R1 )1 + AOL ) = Vcc - L5 V centered 

2 at 1/2 Vcc 
3 ktI u Rt, R2 ≤ 1 Mtt 

Typical unity gain bandwidth product is 5 MHz. 

C,. see Figurel0 
AOL = open loop amplification 
Au = voltage amplification 

SV00404 

Figure 7. LVU04 used as a linear amplifier. 

EXTERNAL COMPONENTS FOR RESONATOR 
(f < 1 mHz) 

FREQUENCY 
(kHz) R1(M4) R2 (K4) C1 (pF) C2 (pF) 

10.. 15.9 2.2 220 56 20 

16..24.9 2.2 220 56 10 

25..54.9 2.2 100 56 10 

55.. 129.9 2.2 100 47 5 

130.. 199.9 2.2 47 47 5 

200..349.9 2.2 47 47 5 

350..600 2.2 47 47 5 

WHERE: 
All values given are typical and must be used as an initial set-up. 

R1

U04 

out 
Note, 
C1 = 47 pF ltyp.I 
C2 = 22 pF (yip ) 
R1 = 1 to 10 M4 (typ.I 
R2 optimum value depends on the frequency and required stability against 
changes in V00 or average minimum 10011ce is typically 
2 mA at Vcc = 3 V and I = 1 MHz). 

R 2

C1 

T 
0 

SV00408 

Figure 8. Crystal oscillator configuration. 

OPTIMUM VALUE FOR R2

FREQUENCY 
(MHz) 

R2
(kQ) Optimum 

3 2.0 Minimum required ICC 
8.0 Minimum influence due to change in VCC 

6 1.0 Minimum 
Icc 

4.7 Minimum influence by VCC 

10 0.5 Minimum 
Icc 

2.0 Minimum influence by VCC 

14 0.5 Minimum ICC 
1.0 Minimum influence by VCC 

> 14 Replace R2 by C3 with a typical value of 35 pF 
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Note: 

T 2.21 RC 
RS =2xA 

The average tcc QnA) is approximately 
3.5+ 0.05xf(MHz) aC(pF) at Vcc=3.0 V. 

5V00406 

Figure 9. LVU04 used as an astable multivibrator. 

60 

70 
input 

capacitance 60 
(pF) 

50 

40 

30 

20 

to 

0 
0 

2 

Note: 
1. Vcc=1.2V. 
2. Vcc =2.00. 
3. Vcc=3.0V. 

2 3 

input voltage (V) 

2V00407 

Figure 10. Typical input capacitance 
as function of input voltage. 

Note for Application Information 
All values given are typical unless otherwise specified. 
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74LV08 Quad 2-input AND gate 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOO = 2.7 V and VOD = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VOO = 3.3 V, 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) a 2 V at VOO = 3.3 V, 

Tamb = 25°C. 

• Output capability: standard 

• lcc category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt a 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA,nBtonY 

CL = 15 pF; 
V00=3.3V 

7 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate See Notes 1 and 2 10 pF 

NOTES: 
1. CPD is used to determ'ne the dynamic power dissipation (PD in µW) 

PD = CPD X VOO2 x f; +  V (CL x VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VOD = supply voltage in V; 
V_ (CL X VOD2 x fa) = sum of the outputs. 

2. The condition is VI = GND to VCC. 

DESCRIPTION 
The 74LV08 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT08. 

The 74LV08 provides the 2-input AND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV08 N 74LV08 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV08 D 74LV08 D SOT108-1 

14-Pin Plastic SSOP Type II -40`C to +125°C 74LV08 DB 74LV08 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV08 PW 74LV08PW DH SOT402-1 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1, 4, 9, 12 1A -4A Data inputs 

2, 5, 10, 13 1Y — 4B Data inputs 

3, 6, 8, 11 1Y -4Y Data outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

L 

L 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Quad 2-input AND gate 74LV08 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

LOGIC DIAGRAM (ONE GATE) 

SV00415 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 - Vcc V 

Vp Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 C
+125 

Vcc = 1.OV to 2.OV - - 500 

t„ q Input rise and fall times Vcc 
= 2.OV to 2.7V 

Vcc = 2.7V to 3.6V 
_ - 200 

100 
nsN

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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ABSOLUTE MAXIMUM RATINGS1 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are eferenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +7.0 V 

t l DC input diode current Vi <—0.5 or Vi > VCc + 0.5V 20 mA 

t 'OK DC output diode current Vp <—0.5 or VO > Vcc + 0.5V 50 mA 

t Ip DC output source or sink current 
— standard outputs —0.5V < VO < VCC + 0.5V 25 mA 

t ION0. 
t Icc 

DC VcC or GND current for types with 
— standard outputs 50 mA 

T519 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60`C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85"C -40'C to +125°C 

MIN TYP.1 MAX MIN MAX 

ViH 
HIGH level Input 
voltage 

VCc = 1.2V 0.9 0.9 

V
Vcc = 2.0V 1.4 1.4

VCC = 2.7 to 3.6V 2.0 2.0 

VCC = 4.5 to 5.5V 0.7`VCC 0.7*VCC 

VIL 
LOW level Input 

voltage 

Vcc = 1.2V 0.3 0.3 

VVcc = 2.0V 0.6 0.6

VcC = 2.7 to 3.6V 0.8 0.8 

VCC = 4.5 to 5.5 0.3`VCC 0.3*Vcc 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = ViH or ViL; —Ip = 100µA 1.2 

V 

Vcc = 2.0V; Vi = ViH or Vit_ -Ip = 100uA 1.8 2.0 1.8 
Vcc = 2.7V; Vi = ViH or VIL. 

—Ip = 100uA 2.5 2.7 2.5 

VCC = 3.0V; Vi = ViH or VIL, -lo = 100µA 2.8 3.0 2.8 

Vcc = 4.5V; Vi = ViH or ViL -lo = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc 

= 3.0V; VI = ViH or ViL; —Ip = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; Vi = ViH or ViL; —lo = 12mA 3.60 4.20 3.50 

V
VOL voltage; all outputs 

LOW level output 

Vcc 

= 1.2V; VI = ViH or ViL to = 100µA 0 

V 
Vcc = 2.0V; Vi = ViH or ViL Ip = 100µA 0 0.2 0.2 

V = 2.7V: Vi = ViH or ViL, to = 100µA CC 0 0.2 0.2 

VCC = 3.0V; Vi = ViH or ViL; Ip = 100µA 0 0.2 0.2 

VCC = 4.5V; Vi = ViH or VIL to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; Vi = ViH or ViL; Ip = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5V; Vi = ViH or ViL; Ip = 12mA 0.35 0.55 0.65 
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DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40'C to +125'C 

MIN TYP.1 MAX MIN MAX 

11 Input leakage 
current Vcc = 5.5V; VI = V cc  or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; Ip = 0 20.0 40 µA 

olcc 
Additional 
quiescent supply 
current 

Vcc = 2.7V to 3.6V; VI = V cc  — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = CV; tr = ti < 2.5ns; CL = 50pF; AL = 1 Kt3 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 C 

V0(V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
nA, n8 to nY Figures 1, 2 

1.2 45 

ns 

2.0 15 26 33 

2.7 11 17 21 

3.0 to 3.6 92 15 19 

4.5 to 5.5 11 14 

NOTES: 
Unless o herwise stated, all typical values are measured at Tamb = 25'C. 

2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM =1.5 Vat Vcc ≥2.7Vand≤3.6V; 

VM =0.5xVccatVcc<2.7Vand≥4.5V; 

VOL and VOH are the typical output voltage drop that occur with the 
output load. 

nA, nB INPUT 
GND 

VOH 
nY OUTPUT 

VOL 

\ VM
 / 

t 1PHL -* 

/

4.. tPL

SV00414 

Figure 1. Input (nA, nB) to output (nY) propagation delays 
and output transition times. 

TEST CIRCUIT 

Von 

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes is and probe capacitiance 
AT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLH/tPHL 

VCC VI 

o 2.7V 

2.7-3.6V 

54.5V 

VCC 

2.7v 

VCC 

SV00902 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LV10 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between V00 = 2.7 V and V00 = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 Vat Vcc = 3.3 V, 

Tomb = 25C. 

• Typical VOHV (output VOH undershoot) > 2 Vat Vcc = 3.3 V, 

Tamb = 25°C. 

• Output capability: standard 

• 'cc category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25'C; tr = tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHLftpLH 
Propagation delay 
nA, nB, nC to nY 

CL = 15 pF; 
V00 = 3.3 V 9 ns 

CI Input capacitance 3.5 pF 

CpD Power dissipation capacitance per gate See Notes 1 and 2 12 pF 

NOTES: 

DESCRIPTION 
The 74LV10 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT10. 

The 74LV10 provides the 3-input NAND function. 

CpD is used to determ'ne the dynamic power dissipation (PD in pW) 
PD = CPD x VCO2 x fi + (CL X VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
v (CL X VCO2 x to) = sum of the outputs. 

2. The condition is V; = GND to V00 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40-C to +125'C 74LV10 N 74LV10 N SOT27-1 

14-Pin Plastic SO -40'C to +125'C 74LV10 D 74LV10 D SOT108-1 

14-Pin Plastic SSOP Type II —40'C to +125°C 74LV10 DB 74LV10 DB SOT337-1 

14-Pin PlasticTSSOP Type I -40'C to+125'C 74LV10 PW 74LV10PW DH SOT402-1 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1 B — 3B Data inputs 

7 GND Ground (0 V) 

12, 6,8 1Y — 3Y Data outputs 

13, 5, 11 1C — 3C Data inputs 

14 VOO Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nC nY 

L 

L 
L 
L 

H 
H 
H 
H 

L 

L 
H 
H 

L 
L 
H 
H 

L 

H 
L 
H 

L 
H 
L 
H 

H 

H 
H 
H 

H 
H 
H 
L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LV10 

PIN CONFIGURATION 

1A 

18 

2A 

26 

2C 

2Y 

GND 

2 

3 

4 

5 

6 

7 

U 14 i YCC 

1 1C 

1 1V 

3 

2 

3C 

3B 

9 i3A 

8 3V 

SV00416 

LOGIC SYMBOL (IEEE/IEC) 

L 12 

L 6 

SV00418 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note1 1.0 3.3 3.6 V 

Vi Input voltage 0 — V 

Vp Output voltage 0 — V 

Tam& Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

oC

= 1.OV to 2.OV - - 500 
t1, tt Input rise and fall times Vcc = 2.OV to 2.7V — — 200 nsN 

Vc = 2.7V to 3.6V — — 100 

NOTE: 
1. The LV is guaranteed to function down to V c = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vc = 3.6V. 

LOGIC SYMBOL 

1 1A 

 12 2 18 )c.t v
3 1C 

3 2A 

 6 4 

4

28 

2C 

I )2Y

9 3A 

10 3B 8 

11 3C 

) 3 3Y 

SV00417 

LOGIC DIAGRAM (ONE GATE) 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LV10 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

t 11K DC input diode current VI <—0.5 or V1 > VCC + 0.5V 20 mA 

f 'OK DC output diode current VO <-0.5 or VO > 
V cc  + 0.5V 50 mA 

f 1O DC output source or sink current 
— standard outputs —0.5V < VO <'  + 0.5V 

25 mA 

t IGND' 
f ICC 

DC VCC or GND current for types with 
— standard outputs 50 mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range. —40 to +125C 
above +70°C derate linearly with 12 mW/K 
above +70 CC derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage o the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40"C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

VCC=1.2V 0.9 0.9 

V VCC = 2.0 V 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

VIL 
LOW level Input 
voltage 

Vcc 

1.2V 0.3 0.3 

V VCC = 2.0 V 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2 V; V i = VIH or VIL. —1O = 100µA 1.2 

V 
Vcc = 2.0 V; V1 = VIH or VIL. —1O = 100µA 1.8 2.0 1.8 

Vcc = 2.7 V; V1 = VIH or VIL, —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; V1 = VIH or VIL, —1O = 100µA 2.8 3.0 2.8 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; V1 = VIH or VIL —1O = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL: IO = 100µA 0 

V 
Vcc = 2.0 V; V1 = VIH or VIL, IO = 100µA 0 0.2 0.2 

Vcc = 2.7 V; V1 = VIH or VIL; IO = 100µA 0 0.2 0.2 

VCC = 3.0 V; V1 = VIH or VIL. IO = 100µA 0 0.2 0.2 

V 
oL 

LOW level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V = V or V I 6mA cc = I - VIH IL; o = 0.25 0.40 0.50 V 

11 Input leakage 
current Vcc = 3.6 V; V1 = or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; SSI Vcc = 3.6V; V1 = VcC or GND; IO = 0 20.0 40 µA 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LV10 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

~Icc 
Additional 
quiescent supply 
current per input 

Vcc = 2.7 V to 3.6 V; VI = Vcc —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 1 K4 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT —4O to+85°C —40 to+125 C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUPLH 
Propagation delay 
nA, nB, nC to nY Figure 1, 2 

1.2 55 

ns 
2.0 19 36 44 

2.7 14 26 33 

3.0 to 3.6 102 21 26 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25C. 
2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM=1.5VatVcc≥2.7V; 

VM = 0.5 x VOO at V00 <2.7 V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI  

nA, nB, no 

INPUT 

GND 

VOH 

f t PHL -► PLH 

nY OUTPUT 

VOL 

~ VM 

SV00420 

Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLH/tPHL 

Vcc VI

<2.7V Vcc 

2.7-3 VV 2.7V 

k 

SVOOUOI 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LV11 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOO = 2.7 V and VOO = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at VOO = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VDD = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA, nB, nC to nY 

CL = 15 pF; 
VCC = 3.3 V 10 ns 

Ci Input capacitance 3.5 pF 

Cp0 Power dissipation capacitance per gate See Notes 1 and 2 18 pF 

NOTES: 
CPD is used to detemi'ne the dynamic power dissipation (PD in µW) 
PD = CPD x VCC2 x f; + \ (CL x VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
V (CL x VCC2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

DESCRIPTION 
The 74LV11 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT11. 

The 74LV11 provides the 3-input AND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40`C to +125°C 74LV11 N 74LV11 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV11 D 74LV11 D SOT108-1 

14-Pin Plastic SSOP Type II —40`C to +125°C 74LV11 DB 74LV11 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LV11 PW 74LV11 PW DH SOT402-1 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1 B — 3B Data inputs 

7 GND Ground (0 V) 

12, 6, 8 1Y -3Y Data outputs 

13, 5, 11 1C -3C Data inputs 

14 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUT 

nA nB nC nY 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LV11 

PIN CONFIGURATION 

AI 1 

B 

2A 

2 

3 

2BI 4 

20 5 

271 6 

GNDI 7 

U 4 

13 

vcc 

C 

121 17

11 3C 

10I 3B 

9I3A 

8 37 

SV00416 

LOGIC SYMBOL (IEEE/IEC) 

  a 

5~ $ 

10 I & I  
B 

11  

6 

SV00439 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - Vcc V 

VO Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air See and AC 
charaacc 

and —40 
-40 

+ 
+125 

oC

tr, t1 Input rise and fall times 
Vcc = 1.0V to 2.0V 
Vcc = 2.0V to 2.7V 
Voc = 2.7V to 3.6V 

- 
- 
— 

- 
- 
— 

500 
200 
100 

ns/V 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

LOGIC SYMBOL 

1 1A 

2 iB ) 1Y 12 

13 10 J 
3 2A 

4 2B I 
\ 

1 27 6 

5 2C J 
9 3A 

10 35 3Y 6 

11 30 

I 

SV00436 

LOGIC DIAGRAM (ONE GATE) 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LV11 

ABSOLUTE MAXIMUM RATINGS1' 2 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = OV). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 
Vcc DC supply voltage —0.5 to +4.6 V 
t IIK DC input diode current VI <-0.5 or Vi > Vcc +0.5V 20 mA 
t 10K DC output diode current V0 <-0.5 or V0 > Vcc + 0.5V 50 mA 

t to DC output source or sink current 
— standard outputs —0.5V <V0 < Vcc + 0.5V 25 mA 

t IGNo, 
t Icc 

DC V0c or GND current for types with 
— standard outputs 50 mA 

TS~9 Storage temperature range —65 to +150 °C 

Pror 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = OV). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40`C to +85`C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V V 2.OV cc = 1.4 1.4 

Vcc=2.7to3.6V 2.0 2.0 

V 
IL 

LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V V 2.OV cc = 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL; -lo = 1 OOpA 1.2 

V 
Vcc = 2.OV; VI = VIH or VIL; -I0 = 1 OOpA 1.8 2.0 1.8 
Vcc = 2.7V; VI = VIH or VIL -lo = 100µA 2.5 2.7 2.5

Vcc = 3.OV; VI = VIH or VIL. -Io = 100µA 2.8 3.0 2.8 

V 
off 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.OV; V= V or V I 6mA cc= I- VIH IL; - o= 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL 10 = 100µA 0 

V 
Vcc = 2.OV; VI = VIH or VIL, lo = 100µA 0 0.2 0.2 

VCC = 2.7V; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

Vcc = 3.OV; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

VOL
oltage; 

OL 

LOW level output 

STANDARD 
outputs 

V 3.OV; V V or V I 6mA cc = = VIH IL; O = 0.25 0.40 0.50 V 

Input leakage 
current V cc = 3.6V; V = V cc or GND 1.0 1.0 µA 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LV 11 

DC CHARACTERISTICS FOR THE LV FAMILY (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
-40<C to +85<C -40<C to +125<C 

Icc 
Ouiescent supply 
current; SSI Vcc = 3.6V; VI = V cc  or GND; IO = 0 20.0 40 µA 

olcc 

Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; VI = V c c — 0.6V 500 850 µA 

NOTE: 
All typical values are measured at Tamb = 25<C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf V 2.5ns; CL = 50pF; RL = 1 Kit 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 <C -40 to +125 <C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUPLH 
Propagation delay 
nA, nB, nC to nY 

Figures 1, 2 

1.2 60 

ns 
2.0 20 39 46 

2.7 15 29 34 

3.0 to 3.6 112 23 27 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25<C. 
2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM =1.5VatVcc≥ 2.7V 
VM = 0.5x Vcc at Vcc <2.7 V 
VOL and VCH are the typical output voltage drop that occur with the 
output load. 

V 

nA, nB, nC INPUT 
GND  

VOH 
nY OUTPUT 

VOL 

VM

-► 4- 1PHL F tPLH 

SV00423 

Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

L =1k 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLHItPHL 

vcc vi

<2 7V Vcc 
2.7-3.6V 2.7V 

SV0090f 
Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VC0 = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VCC = 3.3 V. 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) > 2 V at V0C = 3.3 V, 
Tam b = 25°C. 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; t1 = tf 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nA to nY 

CL = 15 pF; 
VCC = 3.3 V 

13 ns 

Ci Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per gate See Notes 1 and 2 15 pF 

NOTES: 
Cpp is used to determ ne the dynamic power dissipation (PD in µW) 
Po = CPD x VCC2 x11 + r  (CL x VCC2 x f0) where: 
fl = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
V (CL x VCC2 x to) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

APPLICATIONS 
• Wave and pulse shapers for highly noisy environments 

DESCRIPTION 
The 74LV14 is a low-voltage Si-gate CMOS device and lapin and 
function compatible with 74HC/HCT14. 

The 74LV14 provides six inverting buffers with Schmitt-trigger 
action. It is capable of transforming slowly changing input signals 
into sharply defined, jitter-free output signals. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV14 N 74LV14 N SOT27-1 

14-Pin Plastic SO —40°C to +125°C 74LV14 D 74LV14 D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +125°C 74LV14 DB 74LV14 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV14 PW 74LV14PW DH SOT402-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 11, 13 1A -6A Data inputs 

2, 4, 6, 8, 10, 12 1Y -6Y Data outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

FUNCTION TABLE 
INPUT OUTPUT 

nA nY 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

PIN CONFIGURATION 

1A I 1 U 14 I VCC 

tv z 13 6A 

2A 12 6Y 

2Y 4 SA 

3A 10 5Y 

3Y 6 9 4A 

GND 7 8 14V 

S V00396 

LOGIC SYMBOL (IEEE/IEC) 

U 
3 

d 

d 

1 
10 

12 

SV00425 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

Vp Output voltage 0 — Vcc V 

T 
arnb 

Operating ambient temperature range in free 
air 

See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

oC

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

LOGIC SYMBOL 

1 2 to 1Y 

3 2A 

1T O 

2Y 4 

5 3A 

I IO 
3Y 6 

9 4A 

1T O 

4Y 8 
O 

11 5A 

1T 

5Y 10 
O 

13 6A 

1l 

6Y 12 
1T J o 

SV00424 

LOGIC DIAGRAM 

A - d 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are eferenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 
t IIK DC input diode current Vi <—0.5 or V1> V00 + 0.5V 20 mA 
t 'OK DC output diode current VO <—0.5 or VO > Voo + 0.5V 50 mA 

} lO DC output source or sink current 
— standard outputs 

—0 
5V <v0 <V00 + 0.5V 25 mA 

t 'GND 
t 'cc 

DC V00 or GND current for types with 
— standard outputs 50 mA 

Tstg Storage temperature range -O5 to +150 C 

ProT 

Power dissipation per package 
— plastic DIL 
—plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70'C derate linearly with 12 mW/K 
above +70"C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85C -40'C to +125'C 

MIN TYP1 MAX MIN MAX 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = VIH or VIL; -Io = 100µA 1.2 

V 

Vcc = 2.0V; Vi = ViH or VIL, -lo = 100µA 1.8 2.0 1.8 
V00 = 2.7V; Vi = VIH or VIL, —lQ = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; Vi = VIH or VIL; —10 = 100µA 2.8 3.0 2.8 

V00 = 4.5V; Vi = VIH or VIL -lo = 100µA 4.3 4.5 4.3 

VON 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; VI = VIH or VIL, —lO = 6mA 2.40 2.82 2.20 
V 

VCC = 4.5V; VI = VIH or VIL -lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL, to = 100µA 0 

V 

Voo = 2.0V; VI = VIH or VIL. Io = 100µA 0 0.2 0.2 

V = 2.7V; V= V or V I 100 A 
cc - w IL; o = 100lJA 0 0.2 0.2 

= 3.0V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

Voo = 4.5V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0V; VI = VIH or VIL IO = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5V; VI = VIH or VIL; 10 = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; VI = Voo or GND 1.0 1.0 µA 

0o Quiescent supply 
current; SSI VCC = 5.5V; VI = Voo or GND; Io = 0 20.0 40 µA 

MCC
Additional 
quiescent supply 
current 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Ta <b = 25'C. 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

TRANSFER CHARACTERISTICS 
Voltages are referenced to GND ground = 0 V) 

SYMBOL PARAMETER 

Tamb (°C) 
UNIT 

TEST CONDITIONS 

-40 TO +85 -40 TO +125 
Vcc 

(V) 
WAVEFORMS 

MIN. TYP. MAX. MIN. MIN. 

- 0.70 - - - 1.2 

0.8 1.10 1.4 0.8 1.4 2.0 

1.0 1.45 2.0 1.0 2.0 2.7 

VT + 
Positive-going 
threshold 

1.2 1.60 2.2 1.2 2.2 V 3.0 Figure 1 and 2 

1.5 1.95 2.4 1.5 2.4 3.6 

1.7 2.50 3.15 1.7 3.15 4.5 

2.1 3.00 3.85 2.1 3.85 5.5 

- 0.34 - - - 1.2 

0.3 0.65 0.9 0.3 0.9 2.0 

0.4 0.90 1.4 0.4 1.4 2.7 
VT Negative-going 

threshold 
0.6 1.05 1.5 0.6 1.5 V 3.0 Figure 1 and 2 

0.8 1.30 1.8 0.8 1.8 3.6 

0.9 1.60 2.0 0.9 2.0 4.5 

1.1 2.00 2.6 1.1 2.6 5.5 

- 0.30 - - - 1.2 

0.2 0.55 0.8 0.2 0.8 2.0 

0.3 0.60 1.1 0.3 1.1 2.7 
VH Hysteresis 0.4 0.65 1.2 0.4 1.2 V 3.0 Figure 1 and 2 

(VT +— VT.) 
0.4 0.70 1.2 0.4 1.2 3.6 

0.4 0.80 1.4 0.4 1.4 4.5 

0.6 1.00 1.5 0.6 1.5 5.5 

NOTES: 
All typica values are measured at Tamb = 25°C 

2. The VIH and ViL from the DC family characteristics are superseded by the VT* and VT.. 

AC CHARACTERISTICS 
GND = 0V; t, <t1 = 2.5ns; CL = 50pF; RL = 1 KS2 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

V (V) MIN TYP1 MAX MIN MAX 

tPH VPLH 
Propagation delay 
nA to nY Figure 6 

1.2 80 

ns 

2.0 27 37 48 

2.7 20 28 35 

3.0 to 3.6 152 22 28 

4.5 to 5.5 18 23 

NOTES: 
Unless o herwise stated, all typical values are measured at Tamb = 25°C 

2. Typical values are measured at Vic = 3.3 V. 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

TRANSFER CHARACTERISTIC WAVEFORMS 

►~ VH 

SV00427 

VI

Figure 1. Transfer characteristic. 

Figure 3. Typical 74LV14 transfer characteristics; Vcc = 1.2V• 

Figure 5. Typical 74LV14 transfer characteristics; Vcc = 3.OV. 

Figure 2. Definition of VT * , 
VT_ and VH; 

where VT+ and VT. are between limits of 20% and 70 

Figure 4. Typical 74LV14 transfer characteristics; VDc = 2.OV. 

AC WAVEFORMS 
VM=1.5Vat ≥2.7V; 
VM =0.5xVccatVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

v, 

nAINPUT ~V 

GND 

F PHL 4- PLH 
V0H 

nY OUTPUT 

Von \ 

SV00395 

Figure 6. Input (nA) to output (nY) propagation delays. 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger 74LV14 

Figure 7. Average Icc for LV Schmitt-trigger devices; linear 
change of VI between 0.1 VCS to 0.9 V . 

APPLICATION INFORMATION 
The slow input rise and fall times cause additional power dissipation, 
this can be calculated using the following formula: 

Pad = fi x (tr x ICCa + tr x ICCa) x V . 

Where: 
Pad = additional power dissipation (µW) 
f; = input frequency (MHz) 
tr = input rise time (ns); 10% — 90 
tp = input fall time (ns); 10% — 90 

cca = average additional supply current (µA) 

Average Iccadiffers with positive or negative input transitions, as 

shown in Figure 7. 

positive-going 
etlge 

nega ive-going 
etlge 

Figure 8. Relaxation oscillator using the LV14. 

Note to application information: 
All values given are typical unless otherwise specified. 
Note to Figure 8 
f _1 1 

T 
_ 

0.8 x RC 
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Philips Semiconductors Product specification 

Dual 4-input NAND gate 74LV20 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VCC = 3.3V, 

Tamb = 25°C 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA, nB, nC, nD to nY 

CL = 15pF 
VCC = 3.3V 8 ns 

Ci Input capacitance 3.5 pF 

Cpr Power dissipation capacitance per gate Notes 1 and 2 22 pF 

NOTES: 
1 CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; +E (CL X VCC2 x f0) where: 
f, = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL x V002 x f0) = sum of the outputs. 

2 The condition is Vi = GND to VCC 

DESCRIPTION 
The 74LV20 is a low—voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT20. 

The 74LV20 provides the 4—input NAND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV20 N 74LV20 N SOT27-1 

14-Pin Plastic SO —40°C to +125°C 74LV20 D 74LV20 D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +125°C 74LV20 DB 74LV20 DB S0T337-1 

14-Pin Plastic TSSOP Type I —40`C to +125°C 74LV20 PW 74LV2OPW DH SOT402-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1,9 1A to 2A Data inputs 

2, 10 1 B to 2B Data inputs 

3, 11 NC No connection 

4, 12 1C to 2C Data inputs 

5, 13 1 D to 2D Data inputs 

6,8 1Y to 2Y Data outputs 

7 GND Ground (OV) 

14 VCC Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nC nD nY 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H 

X 

X 

X 

L 

H 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH vol age level 
L = LOW voltage level 
X = Don't care 

1998 Apr20 103 853-196219256 



Philips Semiconductors Product specification 

Dual 4-input NAND gate 74LV20 

PIN CONFIGURATION 

1A C 
1B C 

NC C 
1c C 
1D C 

1Y C 
GND C 

~J 
1a vcc 

3 2D 

2 2C 

NC 

0 2B 

2A 

2Y 

SV00360 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

LOGIC DIAGRAM 

a 

SV00363 
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Philips Semiconductors Product specification 

Dual 4-input NAND gate 74LV20 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V DC supply voltage See Note1 1.0 3.3 3.6 V 

VI Input voltage 0 — V00 V 

V0 Output voltage 0 - Vç V 

Tamb 
Operating ambient temperature range in free 
air 

See DC and AC 
characteristics 

—40 
—40 

+85 
+125 °C

tr, tf Input rise and fall times 
V00 = 1.OV to 2.OV 
V00 = 2.OV to 2.7V 
V00 = 2.7V to 3.6V 

- 
— 
— 

_ 
_ 

500 
200 
100 

nsN 

NOTES: 
1 The LV is guaranteed to function down to V00 = 1.OV (input levels GND or Vic); DC characteristics are guaranteed from V00 = 1.2V to V00 = 3.6V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

n accordance with the Absolute Maximum Rating System (IEC 34) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

±IIK DC input diode current VI <—0.5 or VI > V00 + 0.5V 20 mA 

±IoK DC output diode current V0 <—0.5 or V0> V00 + 0.5V 50 mA 

±Ip DC output source or sink current 
— standard outputs —o 5V < Vp < V~~ + O.5V 25 mA 

±IGNO, 
±Icc 

DC V00 or GND current for types with 
_standard outputs 50 mA 

T 5 Storage temperature range -O5 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2 The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Dual 4-input NAND gate 74LV20 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
H 

HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V V 2.OV cc = 1.4 1.4 

Vcc = 2.7 to 3.6V 2.0 2.0 

V 
IL 

LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V V 2.OV CC = 0.6 0.6 

VCC=2.7to3.6V 0.8 0.8 

VCH
HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL. -lo = 100µA 1.2 

V Vcc = 2.OV; VI = VIH or VIL, - lo = 100µA 1.8 2.0 1.8 

V 2.7V; V = V or V I 100 A CC= I- VIH IL; - O= µ 2.5 2.7 2.5 

VCC = 3.OV; VI = VIH or VIL, -1 = 100µA 2.8 3.0 2.8 

V 
CH 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.OV; V= V or V I 6mA cc = I - VIH IL; - o = 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 9 P 

Vcc = 1.2V; VI = VIH or VIL, to = 100µA 0 

V
Vcc = 2.OV; VI = VIH or VIL, lo = 100µA 0 0.2 0.2 

V 2.7V; V V or V I 100 A CC= 1= VIH IL; O= P 0 0.2 0.2 

Vcc = 3.OV;VI = VIH or VIL, to = 100µA 0 0.2 0.2 

V 
0L 

LOW level output 
voltage; 
STANDARD 
outputs 

V 3.OV;V = V or V I 601A Cc = I - VIH IL; o = 0.25 0.40 0.50 V 

II Input leakage 
current Vcc = 3.6V; VI = Vcc or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; SSI Vcc = 3.6V; VI = VCC or GND; Io = 0 20.0 40 µA 

Dlcc 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC —0.6V 500 850 µA 

NOTE: 
1 All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF; RL = 1 K52 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIM TS 

-40 to +125 °C UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH Propagation delay 
nA, nB, nC, nD to nY 

Figures 1, 2 

1.2 - 50 — — — 

ns 
2.0 - 17 32 - 39 

2.7 — 13 24 — 29 
3.0 to 3.6 — 102 19 — 23 

NOTE: 
1 Unless otherwise stated, all typical values are at Tamb = 25°C. 
2 Typical value measured at VCC = 3.3V. 
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Philips Semiconductors Product specification 

Dual 4-input NAND gate 74LV20 

AC WAVEFORMS 
VM = 1.5V at ≥ 2.7V ≤ 3.6V 
VM = 0.5V * VCO at VC0 < 2.7V 

VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI 

nA. nB, nC, nD 
INPUT 

GND 

V0H 

nY OUTPUT 

v-~ 

4 IPHL t tPLH 

S V00364 

Figure 1.Input (nA, nB, nC, nD) to 
output(nY) propagation delays. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZCVT of pulse generators. 

TEST 

IPLH/tPHL 

Vcc VI 

< 2.7V Vcc 

2.7-3.6V 2.7V 

k 

SV00901 

Figure 2. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LV27 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between V00 = 2.7 V and V00 = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at VC0 = 3.3 V, 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) > 2 V at V00 = 3.3 V, 

Tamb = 25°C. 

• Output capability: standard 

• IOC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tomb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nA, nB, nC to nY 

CL = 15 pF; 
Vcc = 3.3 V 

8 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate See Notes 1 and 2 24 pF 

NOTES: 
1. CPD is used to determ'ne the dynamic power dissipation (PD in µW) 

Pp = CPD x V0C2 x f; + (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 

(CL X V0C2 x fo) = sum of the outputs. 
2. The condition is VI = GND to VCC. 

DESCRIPTION 
The 74LV27 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT27. 

The 74LV27 provides the 3-input NOR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV27 N 74LV27 N SOT27-1 

14-Pin Plastic SO —40°C to +125°C 74LV27 D 74LV27 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV27 DB 74LV27 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV27 PW 74LV27PW DH SOT402-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1 B — 3B Data inputs 

13, 5, 11 1C — 3C Data inputs 

7 GND Ground (0 V) 

12, 6, 8 1Y — 3Y Data outputs 

14 V00 Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nC nY 

L 

X 

X 

H 

L 

X 

H 

X 

L 

H 

X 

X 

H 

L 

L 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LV27 

PIN CONFIGURATION 

1A 

1B 

2A 

2B 

1 

2 

3 

4 

2C I 5 

27 6 

GND I 7 

U  4
IVCC 

3 1C 

2 1Y 

11 13C 

is ( 3B 

9 3A 

8 3Y 

5V00446 

LOGIC SYMBOL 

1 

12 

1A 

2 1B

13 1C / x ) 
3 2A 

4 2B 

> 2Y 6

5 2C

9 3A 

0 3B ))3Y 8 

11 3C 

S 700447 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 - Vcc V 

VO Output voltage 0 — Vcc V 

Tarrlb Operating ambient temperature range in free air See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

.0

Vcc = 1.OV to 2.OV — — 500 

tr, t1 Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200
100 

ns/V

Vcc = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LV27 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

t 'OK DC output diode current VO <-0.5 or VO > VC0 + 0.5V 50 mA 

t lO DC output source or sink current 
— standard outputs 

—0.5V <0  <V00 + 0.5V 25 mA 

t IGNO, 
ticc 

DC V00 or GND current for types with 
— standard outputs 50 

mA 

Ts19 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70'C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40'C to +125'C 

MIN TYPI MAX MIN MAX 

VIH 
HIGH level Input 

voltage 

V00 = 1.2V 0.9 0.9 

V Vcc = 2.0V 1.4 1.4

V00 = 2.7 to 3.6V 2.0 2.0
V00=4.5 to 5.5V 0.7*V00 0.7*V00 

VIL 
LOW level Input 

voltage

V00 = 1.2V 0.3 0.3 

V V00 = 2.0V 0.6 0.6

VCC = 2.7 to 3.6V 0.8 0.8
V00=4.5to5.5 0.3*V0C 0.3*VCC 

VOH HIGH level output 
voltage; all outputs 

V00 = 1.2V; Vi = ViH or VIL -lo = 100µA 1.2 

V 

Vcc = 2.0V; Vi = VIH or VIL -lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; Vi = VIH or VIL —IO = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; Vi = VIH or VIL -lo = 100µA 2.8 3.0 2.8 

V00 = 4.5V; Vi = ViH or VIL —IO = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

V00 = 3.0V; Vi = VIH or VIL -IO = 6mA 2.40 2.82 2.20 

V
V00 = 4.5V; Vi = VIH or VIL —l0 = 12mA 3.60 4.20 3.50 

VOL LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL 10 = 100µA 0 

V 
V00 = 2.0V; Vi = ViH or VIL, lO = 100µA 0 0.2 0.2 

Vcc = 2.7V; Vi = ViH or VIL lO = 100µA 0 0.2 0.2 

V00 = 3.0V; Vi = VIH or VIL lo = 100µA 0 0.2 0.2 

V00 = 4.5V; Vi = ViH or VIL, Ip = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

V00 = 3.0V; Vi = VIH or VIL, lo = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V; VI = VIH or VIL, lo = 12mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LV27 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85`C -40'C to +125CC 

MIN TYP1 MAX MIN MAX 
ICC Quiescent supply 

current; SSI V0C = 5.5V: VI = VCC or GND; 10 = 0 20.0 40 µA 

4lcc 
Additional 
quiescent supply 
current 

V0C = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; t, = If ≤ 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125'C 
Vcc(V) MIN TYP1 MAX MIN MAX 

1PHL/PLH 
Propagation delay 
nA, nB, nC to nY Figures 1,2 

1.2 50 

ns 

2.0 17 22 27 
2.7 13 16 20 

3.0 to 3.6 102 13 16 

4.5 to 5.5 11 14 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tams = 25°C 
2. Typical values are measured at VCC = 3.3 V. 

AC WAVEFORMS 
VM=1.5VatVCC≥2.7V and ≤3.6V; 
VM=0.5xVCCatVCC<2.7V and ≥4.5V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI  

nA, nB, nC 
INPUT VM 

S~ 

GND 

VOH 

4 tPHL i t t PLH 

nY OUTPUT / 

VOL  / 

SV00420 

Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. 

TEST CIRCUIT 

v«

RL= tk 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to ZO0T of pulse generators. 

TEST 

tPLH/tpHL 

Vcc VI 

o 2.7V 

2.7-3.6V 

≥4.5V 

VCC 

2.7V 

VCC 

S V00902 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LV32 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VCC = 3.3 V, 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) > 2 V at V00 = 3.3 V, 

TAME = 25°C. 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tam b = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDfTIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nA, nB to nY 

CL = 15 pF; 
VCC = 3.3 V 

6 ns

Ci Input capacitance 3.5 pF 

CpD Power dissipation capacitance per gate VI = GND to VCC1 16 pF 

NOTES: 
CpD is used to determ'ne the dynamic power dissipation (PD in µW) 
PD = CPD x VCC2 x fl + v (CL >< VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
ti (CL x VCC2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV32 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT32. 

The 74LV32 provides the 2-input OR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic OIL —40'C to +125°C 74LV32 N 74LV32 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV32 D 74LV32 D SOT108-1 

14-Pin Plastic SSOP Type II —40'C to +125°C 74LV32 DB 74LV32 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40"C to +125°C 74LV32 PW 74LV32PW DH SOT402-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A -4A Data inputs 

2, 5, 10, 13 1B -4B Data inputs 

3, 6, 8, 11 1Y — 4Y Data Outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

H 

H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LV32 

PIN CONFIGURATION 

v 
1A 4 vcc 

1B 2 13 4B 

1Y 3 12 4A 

2A 4 45 

28 5 10 3B 

25  6 9  3A 

GND  1 7 8 35 

SV00450 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

A 

2 16 

4 2A 

5 2B 

9 3A 

10 36 

12 4A 

V 3 

27 6 

  )3Y

3 4B 
4Y 

8 

11 

SV00452 

LOGIC DIAGRAM (ONE GATE) 

A 

B 

51/00454 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 
Vcc DC supply voltage See Note1 1.0 3.3 5.5 V 
V1 Input voltage 0 - Vcc V 
VO Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

C

Vcc = 1.OV to 2.OV - 500 

t„ t1 Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

_ 
_ 

- 
— 

200 
100 

ns/V

Vcc = 3.6V to 5.5V — 50 
NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LV32 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

f IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > 
Vcc 

+ O.5V 50 mA 

} IO DC output source or sink current 
— standard outputs 

—0.5V < VO <V00 + O.5V 25 
mA 

t I GND' 
t I00 

DC Vcc or GND current for types with 
—standard outputs 50 

mA 

Tsty Storage temperature range —65 to +150 'C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTE: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc = 1.2V 
Vcc 

0.6 
Vcc 

VVcc = 2.OV 1.4 1.4
Vcc = 2.7 to 3.6V 2.0 2.0 
V00 = 4.5 to 5.5V 0.7 * Vcc 0.7 * Vcc 

VIL 
LOW level Input 

voltage 

Vcc = 1.2V 0.4 GND GND 

VVCC = 2.OV 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 

Vcc = 4.5 to 5.5 0.3 * Vcc 0.3 * VCC 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL —IO = 100µA 1.2 

V 

V00 = 2.OV; VI = VIH or VIL; —IO = 100µA 1.8 2.0 1.8 
Vcc = 2.7V; VI = VIH or VIL; —Ip = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = or VIL; —l0 = 100µA 2.8 3.0 2.8 

Vcc = 4.5V;VI = VIH or VIL, -lO = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV;VI = VIH or VIL, -lo = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V;VI = VIH or VIL; —lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL; lo = 100µA 0 

V 

Vcc = 2.OV; VI = VIH or VIL; IO = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL; IO = 100µA 0 0.2 0.2 

Vcc = 3.OV;VI = VIH or VIL. IO = 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIL. IO = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV;VI = VIH or VIL; IO = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V;VI = VIH or VIL; lo = 12mA 0.35 0.55 0.65 

II
Input leakage 
current Vcc = 5.5V; VI = Vcc or GND 1.0 1.0 µA 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LV32 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

Icc Quiescent supply 
current; SSI VCC = 5.5V; VI = VCC or GND; to = 0 20.0 40 µA 

dlcc 

Additional 
quiescent supply 
current 

Vcc 

= 2.7V to 3.6V; VI = 
Vcc 

—0.6V 500 850 µA 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf = 2.5ns; CL = 50pF; AL = 5004 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

tpHL/PLH 
Propagation delay 
nA, nB to nY Figures 1, 2 

1.2 40 

ns 

2.0 14 22 28 

2.7 10 16 20 

3.0 to 3.6 82 13 16 

4.5 to 5.5 10 13 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at Voc = 3.3 V. 

AC WAVEFORMS 
VM = 1.5 Vat VCC ≥ 2.7 V and C 3.6 V; 
VM =0.5VxVccatVcc<2.7V and ≥4.5V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

vi

nA. 08 INPUT VM 
GND  \ 

VOH 
nY OUTPUT 

VOL 

E- tPHL -► 

SV004 t4 

Figure 1. Input (nA, nB) to output (nY) propagation delays 
and output transition times. 

TEST CIRCUIT 

Vcc

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance 
RT = Termination resistance should be equal to Zo07 of pulse generators. 

TEST 

1PLH/tPHL 

VCC Vi

o 2.7V 

2.7-3.6V 

04.5V 

Vcc 

2.7V 

Vcc 

SVoo9o2 
Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 

74LV74 

FEATURES 
• Wide operating voltage: 1.010 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCC

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VCC = 3.3V, 

Tamb = 25°C 

• Output capability: standard 

• ICC category: flip-flaps 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =if 52.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
nCP to nQ, n0 
n3`D to nQ, nO 
nRD to nQ, nO 

CL = 15pF 
V00 = 3.3V 

11 
14

14 

ns 

tmax Maximum clock frequency VL = 1 
pF

cc = 
76 MHz 

CI Input capacitance 3.5 pF 

CpD Power dissipation capacitance per flip-flop Notes 1 and 2 24 pF 

NOTES: 
• CpD is used to determine the dynamic power dissipation (PD in µW) 

PD = Cp0 x V00 x f; +F (CL x VC x t0) where: 
fi = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
F (CL X V002 x t0) = sum of the outputs. 

2. The condition is VI = GND to VCC 

DESCRIPTION 
The 74LV74 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT74. 

The 74LV74 is a dual positive edge triggered, D-type flip-flop with 
individual data (D) inputs, clock (CP) inputs, set ($D) and (RD) 
inputs; also complementary Q and O outputs. 

The set and reset are asynchronous active LOW inputs and operate 
independently of the clock input. Information on the data input is 
transferred to the Q output on the LOW-to-HIGH transition of the 
clock pulse. The D inputs must be stable one set-up time prior to the 
LOW-to-HIGH clock transition, for predictable operation. 

Schmitt-trigger action in the clock input makes the circuit highly 
tolerant to slower clock rise and fall times. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV74 N 74LV74 N SOT27-1 

14-Pin Plastic SO -40'C to +125°C 74LV74 D 74LV74 D SOT108-1 

14-Pin Plastic SSOP Type II —40`C to +125'C 74LV74 DB 74LV74 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LV74 PW 74LV74PW DH SOT402-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1 13 1RD 2RD Asynchronous reset-direct input 
(active-LOW) 

2, 12 1 D, 2D Data inputs 

3, 11 1CP, 2CP Clock input (LOW-to-HIGH), 
edge-triggered) 

4, 10 1 D 2D 
Asynchronous set-direct input 
(active-LOW) 

5,9 10,20 True flip-flop outputs 

6,8 10 20 Complement flip-flap outputs 

7 GND Ground (OV) 

14 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

$D IUD CP D Q Zi 
L 
H 
L 

H 
L 
L 

X 
X 
X 

X 
X 
X 

H 
L 
H 

L 
H 
H 

INPUTS OUTPUTS 

SD RD CP D Qn+1 n+1 

H 
H 

H 
H 

T 
? 

L 
H 

L 
H 

H 
L 

H = H GH voltage level 
L = LOW voltage level 
X = don't care 
r = LOW-to-HIGH CP transition 
On+1 = state after the next LOW-to-HIGH CP transition 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 74LV74 

PIN CONFIGURATION 

~J 
1RD 1a vcp 

1D 2Rp 2 1 3 

1CP 20 3 1 2 

1Sp 2CP 4 

1O 2SD 5 10 

1O 20 6 

GND 20 7 8 

SV00330 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

a 

2 

3 

1 

SD. 1S 
D 

CF 

SD
D O 

CF FF1 

O 

RD
~D Y 

0 2SD 

12 

1 

3 

2D 

2CP 

2RD

b 
SD

D O 

CF FF2 

O 

Rp 

Y 

1O 

1O 

2O 

5 

6 

9 

6 

SV00333 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 

74LV74 

LOGIC DIAGRAM (ONE FLIP-FLOP) 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Note1 1.0 3.3 5.5 V 

VI Input voltage 0 — Vr V 

Vp Output voltage 0 - V00 V 

Operating ambient temperature range in free See DC and AC —40 +85 oCT 
arnb air characteristics —40 +125 

Input rise and l es except for 
V00 = 1.0V to 2.0V - - 500 

tr, tt 
Sc Schmitt -trigger triig inputs 99 P V00 = 2.77V to 3.6V C — — 100 

ns N 

V00 = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to V00 = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from V00 = 1.2V to V00 = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

±IOK DC output diode current Vp <—0.5 or Vp > V00 + 0.5V 50 mA 

±IO DC output source or sink current 
— standard outputs 

—0.5V < Vp < V00 + 0.5V 25 mA 

±I ~No' 
±Ioo 

DC V00 or GND current for types with 
—standard outputs 50 

mA 

T 5 Storage temperature range —65 to +150 C 

Ptot 

Power dissipation per package 
—plastic OIL 
—plastic mini-pack (SO) 

—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70°C derate linearly with 12mW/K 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

750 
500 

400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 74LV74 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4 
Vcc = 2.7 to 3.6V 2.0 2.0 
Vcc = 4.5 to 5.5V 0.7*Vc0 0.7*Vcc 

VIL 
LOW level Input 

voltage

Vcc = 1.2V 0.3 0.3 

V

V00 = 2.0V 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 
V0C = 4.5 to 5.5 0.3*Voo 0.3*VCC 

VON 
HIGH level output 
voltage; all outputs 

V00 = 1.2V; Vi = VIH or VIL -Io = 100µA 1.2 

V
V00 = 2.0V; Vi = VIH or VIL -Io = 100µA 1.8 2.0 1.8 
VCC = 2.7V; VI = VIH or VIL, —Io = 100µA 2.5 2.7 2.5

Vcc = 3.0V; Vi = VIH or VIL —I0 = 100µA 2.8 3.0 2.8 
VCO = 4.5V;VI = VIH or VIL: -lo = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL -lo = 6mA 2.40 2.82 2.20 

V
Vcc = 4.5V;VI = VIH or VIL: -10 = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

VCo = 1.2V; V1 = VIH or VIL, 10 = 100µA 0 

V 

Vcc = 2.0V; VI = VIH or VIL, I0 = 100µA 0 0.2 0.2 

V = 2.7V; V= V or V I 100 A 
cc - 

VIH L; 
o = µ 

0 0.2 0.2 

V00 = 3.0V;VI = VIH or VIL. 10 = 100µA 0 0.2 0.2 

V00 = 4.5V;VI = VIH or VIL. I0 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL. 10 = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5V;VI = VIH or VIL. I0 = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 

Ico Quiescent supply 
current; flip-flops Vcc = 5.5V; VI = V00 or GND; to = 0 20.0 80 µA 

41co 
Additional 
quiescent supply 
current per input 

V00 = 2.7V to 3.6V; VI = VCC —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tam b = 25'C. 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 

74LV74 

AC CHARACTERISTICS 
GND = 0V; tr = ti ≤ 2.5ns; CL = 50pF AL = 1K

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIM TS 

-40 to +125 °C UNIT 
VO(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
nCP to n0 n , Z5 Figures, 1,3 

1.2 - 70 - - -

ns 

2.0 — 24 44 — 56 

2.7 — 18 28 — 41 

3.0 to 3.6 — 132 26 — 33 

4.5 to 5.5 — 9.53 17 — 23 

t 
U 

t 
PLH PH 

Propagation delay 
nSO to nO, nO Figures 2, 3 9 

1.2 — 90 - - -

ns 

2.0 — 31 46 — 58 

2.7 — 23 34 — 43 
3.0 to 3.6 - 172 27 - 34 

4.5 to 5.5 - 123 19 - 24 

t 
PHUtPLH 

Propagation delay 
n to nO nO fiO , Figures 2,3 

1.2 - 90 - - -

ns 

2.0 — 31 46 — 58 

2.7 — 23 34 — 43 

3.0 to 3.6 - 172 27 - 34 

4.5 to 5.5 - 123 19 - 24 

t 
w 

Clock pulse width 
HIGH to LOW 

Figure 1 

2.0 34 10 — 41 —

ns 
2.7 25 8 — 30 — 

3.0 to 3.6 20 72 — 24 —

4.5 to 5.5 15 63 — 18 —

t 
w 

Set or reset pulse 
width LOW 

Figure 2 9 

2.0 34 10 - 41 -

ns 
2.7 25 8 — 30 — 

3.0 to 3.6 20 72 — 24 —

4.5 to 5.5 15 63 — 18 —

trem 
Removal time 
set or reset Figure 2 

1.2 — 5 — — —

ns 

2.0 14 2 — 15 — 

2.7 10 1 — 11 — 

3.0 to 3.6 8 12 - 9 -

4.5to5.5 6 13 - 7 -

tsu 
Set-up time 
nD to nCP Figure 1 

1.2 - 10 - - -

ns 

2.0 22 4 — 26 —

2.7 12 3 — 15 — 

3.0 to 3.6 8 22 - 10 -

4.5to5.5 6 12 - 8 -

th Hold time 
nD to nCP Figure 1 

1.2 - -10 - - -

ns 

2.0 3 -2 - 3 -

2.7 3 -2 - 3 - 
3.0 to 3.6 3 -22 - 3 -

4.5 to 5.5 3 -23 - 3 -

fmax 
Maximum clock 
pulse frequency 

Figure 1 

2.0 14 40 — 12 — 

MHz 
2'7 50 90 - 40 — 

3.0 to 3.6 60 1002 — 48 —

4.5 to 5.5 70 11 o3 — 56 — 

NOTE: 
1. Unless otherwise stated, all typical values are at Tam = 25°C. 
2. Typical value measured at VOO = 3.3V. 
3. Typical value measured at Vcc = 5.0V. 
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Philips Semiconductors Product specification 

Dual D-type flip-flop with set and reset; 
positive edge-trigger 74LV74 

AC WAVEFORMS 
VM = 1.5V at ≥ 2.7V ≤ 3.6V 
VM = 0.5 * Vp~ at Vc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Figure 1.The clock (nCP) to output (nO, nz5) propagation 
delays, the clock pulse width, the nD to nCP setup times, the 

nCP to nD hold times, the output transition times and the 
maximum clock pulse frequency 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

Figure 2.The set (n3D) and reset (nRD) input to output (nO, nb) 
propagation delays, the set and reset pulse widths and the nRD

to nCP removal time 

TEST CIRCUIT 

v«

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes iig and probe capacitiance 

R1= Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

IPLH/IPHL 

VCC Vi 

<2.7V 

2.7-3.6V 

74.5V 

Vcc 

2.7V 

VCc 

SV00902 

Figure 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Quad 2-input EXCLUSIVE-OR gate 74LV86 

FEATURES 
• Wide Operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.010 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at Vcc = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat Vcc = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• Icc category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t10 2.5 rrs 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA, n8 to nY 

CL = 15 pF; 
Vcc = 3.3 V 

11 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Vi = GND to Vcc1 30 pF 

NOTE: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x Vcc2 x f; + I  (CL x Vcc2 x f5( where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 

(CL x Vcc2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV86 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT86. 

The 74LV86 provides the 2-input EXCLUSIVE-OR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV86 N 74LV86 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV86 D 74LV86 D SOT108-1 

14-Pin Plastic SSOP Type II —40'C to +125°C 74LV86 DB 74LV86 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV86 PW 74LV86PW DH SOT402-1 

PIN CONFIGURATION 

1A 1 

2 1B 

1Y  

2A  

2B  

2Y 1 6

GND 

3 

4 

5 

7 

U 14 
V

cc 

4B 13 

12 

11 

10 

9 

8 

4A 

4Y 

3B 

3A 

3Y 

5v00481 

LOGIC SYMBOL ( EEE/IEC) 
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Philips Semiconductors Product specification 

Quad 2-input EXCLUSIVE-OR gate 74LV86 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 4, 9, 12 1A -4A Data inputs 

2, 5, 10, 13 1B -4B Data inputs 

3, 6, 8, 11 1Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 V0G Positive supply voltage 

LOGIC SYMBOL 

RECOMMENDED OPERATING CONDITIONS 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

LOGIC DIAGRAM (ONE GATE) 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VO0 DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 Voo V 

VO Output voltage 0 Vcc V 

Tamb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

tr, tf Input rise and fall times 

Vcc = 1.0V to 2.0 V 
Vcc 

= 2.OV to 2.7 V 
Vcc = 2.7V to 3.6 V 

Vcc=3.6Vto5.5V 

500 
200 
100 
50 

ns/V

NOTE: 
1. The LV is guaranteed to function down to VGG = 1.OV (input levels GND or 

Vcc); DC characteristics are guaranteed from 
Vcc = 1.2V to Vcc = 5.5 V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCG DC supply voltage -0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > Vcc + 0.5V 50 mA 

t lO DC output source or sink current 
— standard outputs 

—0.5V < VO < VGG + 0.5V 
25 

mA 

t IGNp, 
±ICC 

DC Vcc or GND current for types with 
— standard outputs 50 mA

Tsrg Storage temperature range —65 to +150 °C 

TOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70°C derate linearly with 12 mW/K 
above +70 CC derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad 2-input EXCLUSIVE-OR gate 74LV86 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

VVcc = 2.0 V 1.4 1.4

Vcc = 2.7 to 3.6 V 2.0 2.0 

V00= 4.5 to 5.5V 0.7*Vcc 0.7 *Vcc 

VIL
LOW level Input 
voltage 

V00=1.2V 0.3 0.3 

VVcc = 2.0 V 0.6 0.6

V00 = 2.7 to 3.6 V 0.8 0.8 

V0C =4.5 to 5.5 0.3*V00 0.3 *V00 

V0H 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; VI = VIH or VIL, —lo = 100µA 1.2 

V 

VCC = 2.0 V; VI = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 
VCC = 2.7 V; VI = VIH or VIL, —10 = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL, -Ip = 100µA 2.8 3.0 2.8 

V00 = 4.5 V; VI = VIH or VIL, —Ip = 100µA 4.3 4.5 4.3 

VON 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL; —1 = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5 V; VI = VIH or VIL, —10 = 12mA 3.60 4.20 3.50 

V0L 
LOW level output 
voltage; all outputs 

V00 = 1.2 V; VI = VIH or VIL; lo= 100µA 0 

V 

Vcc = 2.0 V; VI = VIH or VIL; I0 = 100µA 0 0.2 0.2 
Vcc  = 2.7 V; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

V00 = 3.0 V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

V00 = 4.5 V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL Io = 6mA 0.25 0.40 0.50 

V
Vcc = 4.5 V; VI = VIH or VIL. Ip = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5 V; VI = V00 or GND 1.0 1.0 µA 

Icc 
Quiescent supply 
current; SSI Vcc = 5.5V; VI = V00 or GND; to = 0 20.0 40 µA 

M0C
Additional 
quiescent supply 
current per input 

V00 = 2.7 V to 3.6 V; VI = V0c -0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
UNIT -40 to +85 C -40 to +125 C 

V0(V) MIN TYP1 MAX MIN MAX 

tPHLtPLH 
Propagation delay 
nA, nB to nY Figure 1 

1.2 70 

ns 

2.0 24 32 41 

2.7 18 24 30 

3.0 to 3.6 132 19 24 

4.5 to 5.5 16 20 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25'C. 
2. Typical values are measured at V00 = 3.3 V. 
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Philips Semiconductors Product specification 

Quad 2-input EXCLUSIVE-OR gate 74LV86 

AC WAVEFORMS 
VM=1.5VatVcc≥2.7Vand≤3.6V; 
VM=0.5x at Vcc <2.7 V and ≥ 4.5 V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

V i

<A, nB INPUT 

OND 

VOH 

nY OUTPUT 

VOL 

\VM

4- tPHL 4- 1PLH 

/ 

 T 
SV00477 

Figure 1. Input (nA, nB) to output (nY) propagation delays 
and the output transition times. 

TEST CIRCUIT 

V00 

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

cL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to 2o0 of pulse generators. 

TEST 

tPLHRPHL 

vcc vi

<2 7V 
2.7-3.6V 

≥4.6V 

VCc 
2.7V 

Vcc 

SV00902 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with reset; negative-edge trigger 74LV107 

FEATURES 
• Wide operating: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at Vcc = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat Vcc = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• IOC category: flip-flops 

QUICK REFERENCE DATA 
GND = CV; Tamb = 25'C; tr = It ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 

i PHL/iPLH 15
nCP to nQ 
nCP to n0 CL = 15 pF; 

15 
1 g 

ns 

nR to nQ, n0 VCC = 3.3 V 15 

fmax Maximum clock frequency 77 MHz 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop VI = GND to Vcc1 30 pF 

NOTE: 
Cp0 is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x VCC2 x f; + V (CL x Vcc2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
v (CL x Vcc2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV107 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT107. 

The 74LV107 is a dual negative-edge triggered JK-type flip-flop 
featuring individual J, K, clock (nCP) and reset (nR) inputs; also 
complementary Q and Q outputs. 

The J and K inputs must be stable one set-up time prior to the 
HIGH-to-LOW clock transition for predictable operation. 

The reset (np) is an asynchronous active LOW input. When LOW, it 
overrides the clock and data inputs, forcing the Q output LOW and 
the C output HIGH. 

Schmitt-trigger action in the clock input makes the circuit highly 
tolerant to slower clock rise and fall times. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV107 N 74LV107 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV107 D 74LV107 D SOT108-1 

14-Pin Plastic SSOP Type II -40`C to +125°C 74LV107 DB 74LV107 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40'C to +125°C 74LV107 PW 74LV107PW DH SOT402-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 8, 4, 11 1J, 2J, 1K, 2K Synchronous inputs; flip-flops 1 and 2 

2, 6 1O, 20 Complement flip-flop outputs 

3, 5 1O, 2O True flip-flop outputs 

7 GND Ground (CV) 

12,9 1CP 2CP Clock input 
(HIGH-to-LOW, edge-triggered) 

13, 10 1Fi, 21i Asynchronous reset inputs 
(active LOW) 

14 VCC Positive supply voltage 
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Philips Semiconductors Product specification 

Dual JK flip-flop with reset; negative-edge trigger 74LV107 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

1J 

10 3 J 

a 
12 

CF FF1 C 
10 2 

4 1K 0 
K 

R 

13 1R V 

2J 
J 

a 
20 5 

20P 
CF FF2 C 

2K a 
20 6 

K 
R 

2P V 

SV00500 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Dual JK flip-flop with reset; negative-edge trigger 74LV107 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

nR nZ`i nJ nK nO nb 

Asynchronous reset 

Toggle 
Load "0" (reset) 
Load "1" (set) 
Hold "no change" 

L 

H 
H 
H 
H 

X 

1 
, 
1 
1 

X 

h 
I 
h 
I 

X 

h 
h 
I 
I 

L 

q 
L 
H 
q 

H 

q 
H 
L 
q 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW CP transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the HIGH-to-LOW CP transition. 
X = don't care 
1 = HIGH-to-LOW OP transition 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t IiK DC input diode current Vi <—0.5 or VI > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > VOO + 0.5V 50 mA 

t IO DC output source or sink current 
— standard outputs 

—0.5V < VO < Vcc + 0.5V 25 
mA 

t I GND 
ticc 

DC Vcc or GND current for types with 
— standard outputs 50 

mA

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125"C 
above +70"C derate linearly with 12 mW/K 
above +70"C derate linearly with 8 mW/K 
above +60"C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

VO Output voltage 0 — VOc V 

See DC and AC —40 +85 
Tawb Operating ambient temperature range in free air 

characteristics —40 +125 C

VOc = 1.OV to 2.OV - - 500 

tr, tf 
Input rise and fall times except for 
Schmitt-trigger inputs 

Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

— 
— 

— 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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Philips Semiconductors Product specification 

74LV107 Dual JK flip-flop with reset; negative-edge trigger 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40°C to +125°C 
MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

V00=1.2V 0.9 0.9 

V 
VCC = 2.0 V 1.4 1.4 

Vcc = 2.7 to 3.6 V 2.0 2.0 

Vcc=4.5to5.5V 0.7*Vcc 0.7*Vco 

VIL 
LOW level Input 

voltage

V0C=1.2V 0.3 0.3 

V 
Vcc = 2.0 V 0.6 0.6 

Vcc = 2.7 to 3.6 V 0.8 0.8 
Vcc=4.5to 5.5 0.3*Vcc 0.3 *Vcc 

V 
off 

HIGH level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL, —lo = 100µA 1.2 

V 

Vcc = 2.0 V; VI = VIH or VIL —10 = 100µA 1.8 2.0 1.8 
V = 2.7 V; V = V or V I 100 A cc - VIH IL; - o = µ 2.5 2.7 2.5 

V00 = 3.0 V; VI = VIH or VIL, —I0 = 100µA 2.8 3.0 2.8 
V0C = 4.5 V; VI = VIH or VIL, —10 = 100µA 4.3 4.5 4.3 

VoH

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; Vi = VIH or VIL, -I0 = 6mA 2.40 2.82 2.20 
V 

Vcc 

= 4.5 V; VI = VIH or VIL, —I0 = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc 

=1.2V:VI=VIH or VIL, 10 =100µA 0 

V 

VoC = 2.0 V; VI = VIH or VIL, I0 = 100µA 0 0.2 0.2 
V = 2.7 V; V V or V I 100 A cc I = VIH IL; o = µ 0 0.2 0.2 
V00 = 3.0 V; VI = VIH or VIL, I0 = 100µA 0 0.2 0.2 

Vcc = 4.5 V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL, I0 = 6mA 0.25 0.40 0.50 

V
Vcc = 4.5 V; VI = VIH or VIL, I0 = 12mA 0.35 0.55 0.65 

Input leakage 
current V V 

cc = 5.5 V; V = cc or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; flip-flops Vcc = 5.5V: VI = V0C or GND; 10 = 0 20.0 80 µA 

M0C 
Additional 
quiescent supply 
current per input 

V00 = 2.7 V 10 3.6 V; VI = V00 -0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND =0V; t =t1≤2.5ns;CL=50pF;RL =1KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

V (V) MIN TYP1 MAX MIN MAX 

t /t PHL PLH 
Propagation delay 
nOP to nQ, nO Figures 1, 2 9 

1.2 95 

ns 
2.0 32 44 56 
2.7 24 33 41 

3.0 to 3.6 182 26 33 

4.5 to 5.5 22 28 
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Philips Semiconductors Product specification 

Dual JK flip-flop with reset; negative-edge trigger 74LV107 

AC CHARACTERISTICS (Continued) 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION -30to+85'C -40 to+125°C 

UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

t t
PLH PHL 

Propagation delay 
r to nO nO , 

Figures 1, 2 9 

1.2 95 

ns 

2.0 32 44 56 

2.7 24 33 41 

3.0 to 3.6 182 26 33 

4.5 to 5.5 22 28 

t Clock pulse width 
HIGH or LOW 

Fi ure 2 9 

2.0 34 14 41 

ns 
2'7 25 10 30 

3.0 to 3.6 20 82 24 

4.5 to 5.5 15 18 

t 
w 

Reset pulse width 
LOW 

Figure  2 

2.0 34 14 41 

ns 
2.7 25 10 30 

3.0 to 3.6 20 82 24 

4.5 to 5.5 15 

t 
em 

Removal time 
nR to nC~ Figure 2 9 

1.2 35 

ns 

2.0 24 12 29 

2.7 18 9 21 

3.0 to 3.6 14 72 17 

4.5 to 5.5 11 14 

t 
su 

Set-up time 
nJ, nK to ~ Figure 1 

1.2 40 

ns 

2.0 26 14 31 

2.7 19 10 23 

3.0 to 3.6 15 82 18 

4.5 to 5.5 12 15 

th
Hold time 
n, CP J nK to Figure 1 

1.2 -10 

ns 

2.0 5 —3 5 

2.7 5 —2 5 

3.0 to 3.6 5 —22 5 

4.5 to 5.5 5 5 

fmaz 
Maximum clock 
pulse frequency 

Figure 1 

2.0 14 40 12 

MHz 
2.7 19 58 16 

3.0 to 3.6 24 702 20 

4.5 to 5.5 30 24 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at = 3.3 V. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with reset; negative-edge trigger 74LV107 

AC WAVEFORMS 
VM =1.5 Vat Vcc ≥2.7V and ≤3.6V; 
VM =O.5x atVOp<2.7V and ≥4.5V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

nJ, nK 
INPUT 

VM

GND 
tsu 4 - -► tsu t 

-► t h i th
4- 1/f m00 -- i 

VI 

nOP 
INPUT \VM 

/ GND 
/—tw1 

F 
VOH 

-► tPHL -► t PLH 

no 
OUTPUT /

4-

VOL 

VOH 
nO 

OUTPUT 

VOL 

i PLH 4- tPHL 4 -

The  shaded areas indicate when the input is permitted to change for 
predictable output performance. 

SV00504 

Figure 1. Clock (nCP) to output (nO, ni5) propagation delays, 
the clock pulse width, the J and K to nCP set-up and hold times 

and the maximum clock pulse frequency. 

VI

nOP 
INPUT 

GND 

VI 

nn 
INPUT 

GND 

VOH 
nO 

OUTPUT 

VOL 

VOH 
nO 

OUTPUT 

VOL 

VM

i 

4 --  tw—► 

M 

rem 4-

I 
tPHL 

t PLH Ht 4-

4-

/ 

SV00502 

Figure 2. Reset (nR) input to output (nO, nZ5) propagation 
delays, the reset pulse width and the nR to nCp removal time. 

TEST CIRCUIT 

vu" 

FL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLH/tPHL 

Vcc VI 

=2.7V 

2.7-3.6V 

≥4.5V 

VCc 

2.7V 

VCC 

SV00902 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat Vcc = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VC0 = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• ICc category: flip-flops 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25'C; tr =tt S 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
nCP to nQ, nO 14 

tPHL/tPLH n to nQ, nO CL = 15 pF; 12 ns 

nFip to nQ, nO Vcc = 3.3 V 12 

fmax Maximum clock frequency 77 MHz 

Ci Input capacitance 3.5 pF 

CPp Power dissipation capacitance per flip-flop VI = GND to VCct 20 pF 

NOTE: 
1. CPp is used to determine the dynamic power dissipation (PD in µW) 

Pp = CPp x VOc2 x f; +E (CL x VO52 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x VCO2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV109 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT109. 

The 74LV109 is a dual positive-edge triggered JR-type flip-flop 
featuring individual J, R inputs, clock (CP) inputs, set ($D) and reset 
(RD) inputs; also complementary Q and 0 outputs. 

The set and reset are asynchronous active LOW inputs and operate 
independently of the clock input. 

The J and R inputs control the state changes of the flip-flops as 
described in the mode select function table. The J and R inputs must 
be stable one set-up time prior to the LOW-to-HIGH clock transition 
for predictable operation. 

The JR design allows operation as a 0-type flip-flop by tying the 
J and R inputs together. 

Schmitt-trigger action in the clock input makes the circuit highly 
tolerant to slower clock rise and fall times. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL —40°C to +125°C 74LV109 N 74LV109 N SOT38-4 

16-Pin Plastic SO —40'C to +125C 74LV109 D 74LV109 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV109 DB 74LV109 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125'C 74LV109 PW 74LV109PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

1 15 1Fip 2Rp Asynchronous reset input 
(active LOW) 

2, 14, 3, 13 1J 2J, 
1 R, 2k Synchronous inputs; flip-flops 1 and 2 

4, 12 1CP 2CP Clock input (LOW-to-HIGH, 
edge-triggered) 

5, 11 1Sp 2Sp Asynchronous set inputs 
(active LOW) 

6, 10 1O, 2O True flip-flop outputs 

7,9 1O,2O Complement flip-flop outputs 

8 GND Ground (0 V) 

16 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

2 ' 

4 1CF 

0 1R 

1 1n0 

Sp 

J O 

CF FF1 

Rp 

11 2Sp 

1 

2 

Sp 

a 

CF FF2 

II

so 

15 2Fip ?-

1 O 6

a 

7 

0 

O9 

SV00520 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

nSp nRD nCP nJ nK nO n~i 

Asynchronous set 
Asynchronous reset 
Undetermined 

L 
H 
L 

H 
L 
L 

X 
X 
X 

X 
X 
X 

X 
X 
X 

H 
L 
H 

L 
H 
H 

Toggle 

Load "0" (reset) 

Load "1" (set) 

Hold "no change" 

H 

H 

H 
H 

H 

H 

H 
H 

T 

T 

T 
T 

h 

I 

h 
I 

I 

I 
h 

h 

q 

L 

H 

q 

q 

H 

L 

q 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH CP transition. 
X = don't care 
T = LOW-to-HIGH CP transition 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Tarnb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

-40 
-40 

+ 
+125 

;C

t„ t1
Input rise and fall times except for 
Schmitt-trigger inputs 

Vcc = 1.0V to 2.OV 
V to .V Vcc = 2. 7 

3 Vcc = 2.7V to 3.66V 

— 
_ 

— 
_ 

500
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 
n accordance with the Absolute Maximum Rating System (IEC 134). 

Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

t IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current Vo <—0.5 or VO > Vcc + 0.5V 50 mA 

f  to DC output source or sink current 
— standard outputs 

—0.5V <VO < Vcc + 0.5V 25 
mA 

} IGN0' 
t Icc 

DC Vcc or GND current for types with 
— standard outputs 50 

mA 

19 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTE: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH
HIGH level Input 
voltage 

VCC=1.2V 0.9 0.9 

VVcc = 2.0 V 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

VI 
LOW level Input 
voltage 

V = 12V 0.3 0.3 

V Vcc = 2.0 V 0.6 0.6 

VCC=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
volta e; all out uts g p 

VCC = 1.2 V; VI = VIH or VIA; —Ip = 100µA 1.2 

V 
VCC = 2.0 V; VI = VIH or VIA; -lo = 100µA 1.8 2.0 1.8 

VCC = 2.7 V; Vi = VIH or VIA; -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIA; -lo = 100µA 2.8 3.0 2.8 

VCH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL. —1 = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 9 P 

Vcc = 1.2V; V1= VIH or VIL, Ip = 100µA 0 

V
Vcc = 2.0 V; VI = VIH or VIL, to = 100uA 0 0.2 0.2 

VCC = 2.7 V; VI = VIH or VIA Ip = 100µA 0 0.2 0.2 

VCC = 3.0 V; VI = VIH or VIA; to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL. Ip = 6mA 0.25 0.40 0.50 V 

Input leakage 
current Vcc = 3.6 V; VI = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; flip-flops Vcc = 3.6V; VI = VCC or GND; to = 0 20.0 80 µA 

\Icc 

Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = ti C 2.5ns; CL = 50pF; RL = 1 KG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40t0+85 "C -10 to +125 °C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tpH~/tp~H Propagation delay 
nCP to nO, nO 

Figure 1 

1.2 90 

ns 
2.0 31 58 70 

2.7 23 43 51 

30t03.6 182 34 41 

tPrH
Propagation delay 
nap to nQ 

Figure 2 

1.2 55 

ns 2.0 19 36 44
2.7 14 26 33 

3.0 to 3.6 102 21 26 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

AC CHARACTERISTICS (Continued) 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF; RL = 1 Ktt 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

VO (V) MIN TYP1 MAX MIN MAX 

t 
PHL

Propagation delay 
nSO to nZ5 

Fi ure 2 
g

1.2 75 

ns 
2.0 26 46 60 

2.7 19 36 44 

3.0 to 3.6 172 29 35 

t 
PHL

Propagation delay 
nRO to nO 

Fi ure 2 
g

1.2 75 

ns 
2.0 26 46 60 

2.7 19 36 44 

3.0 to 3.6 152 29 35 

t 
PLH

Propagation delay 
nR0 to nO 

Figure 2 
g

1.2 70 

ns 
2.0 24 44 54 

2.7 18 33 40 

3.010 3.6 132 26 32 

tw 
Clock pulse width 
HIGH or LOW Figure 1 

2.0 34 12 41 

ns 2.7 25 9 30 

3.0 to 3.6 20 72 24 

tw 
Set or reset pulse 
width HIGH or LOW Figure 2 

2.0 34 9 41 

ns 2.7 25 6 30 

3.0 to 3.6 20 52 24 

t 
em 

Removal time 
nap , to nCP 

Figure 2 
g

1.2 35 

ns
2.0 24 12 29 

2.7 18 9 21 

3.0 to 3.6 14 72 17 

t 
su

Set-up time 
nJ, nR to CP 

Fi 1 Figure g 

1.2 30 

ns 
2.0 22 10 26 

2.7 16 8 19 

3.0 to 3.6 13 62 15 

th Hold time 
nJ, nR to nCP 

Figure 1 

1.2 —5 

ns 
2.0 5 —2 5 

2.7 5 1 5 

3.Oto3.6 5 02 5 

tmax 
Maximum clock 
pulse frequency Figure 1 

2.0 14 40 12 

MHz 2.7 19 58 16 

3.0 to 3.6 24 702 20 
NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at V0C = 3.3 V. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LV109 

AC WAVEFORMS 
VM =1.5 Vat VcO≥2.7V; 
VM=0.5xVC0atV00<2.7V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

nJ, nK 
INPUT 
GND 

VI 

nCP 
INPUT 

GND 

VOH 

n0 

OUTPUT 

VOL 

VOH 

nO 
OUTPUT 

VOL 

VM

tsu t tsu t 
* th *th 

1/fmae ► 

F tw—
*  t PHL t 

VM 

i PLH 

/VM 

i PLH t i 

t 

PHL 4 -

The  shaded areas indicate when the input is permitted to change 
for predictable output performance. SV00522 

Figure 1. Clock (nCP) to output (nO, nO) propagation delays, 
the clock pulse width, the nJ and nK to nCP set-up, the nCP to 

nJ, nK hold times and the maximum clock pulse frequency. 

vi
nCP 

INPUT 

GND 

Vi 

n50

t.em 

VM / 
INPUT j. GND 

4— tw —► 
free 

4— tw —► 
VI

nRD 
INPUT 

GND 
i 

Von 
tPLH 4- tPHL 

no 
OUTPUT 

VOL 
* tPLH *' tPHL

Von 

nO \VM 
OUTPUT 

VOL  

5V00523 

Figure 2. Set (n$D) and reset (n~D) input to output (nQ, nO) 
propagation delays, the set and reset pulse widths and the nRD, 

n$D to nCP removal time. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes is and probe capacitance 

P1= Termination resistance should be equal to Zqu-r of pulse generators. 

TEST 

tPLH/tPHL 

Vcc VI 

2.7V V5 

2.7-3.6V 2.7V 

k 

SV0090I 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 

74LV123 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 5.5V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V Vcc = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ Vcc = 3.3V, 

Tamb = 25°C 

• DC triggered from active HIGH or active LOW inputs 

• Retriggerable for very long pulses up to 100% duty factor 

• Direct reset terminates output pulses 

• Schmitt-trigger action on all inputs except for the reset input 

• Output capability: standard (except for nRExT/CExT) 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay CL = 15pF 

t /t PHL PLH nA, nB to nO, nO 
nFip to nO, nO 

Vcc = 3.3V 
R 5Ki2 EXT = 
CExT = 0pF 

25 
20 

ns 
ns 

CI Input capacitance 3.5 pF 

CPO 
Power dissipation capacitance per monost- 
able Vcc = 3.3V, Vi = GND to Vcct 60 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

Pp = CPD X Vcc2 x f; +E (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
F (CL X Vcc2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV123 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with the 74HC/HCT123. 

The 74LV123 is a dual retriggerable monostable multivibrator with 
output pulse width control by three methods. The basic pulse time is 
programmed by selection of an external resistor (REXT) and 
capacitor (CEXT). They are normally connected as shown in 
Figure 1. Once triggered, the basic output pulse width may be 
extended by retriggering the gated active LOW-going edge input 
(nA) or the active HIGH-going edge input (nB). By repeating this 
process, the output pulse period (nO = HIGH, nO = LOW) can be 
made as long as desired. Alternatively, an output delay can be 
terminated at any time by a LOW-going edge on input nRp, which 
also inhibits the triggering. Figures 1 and 2 illustrate pulse control by 
retriggering and early reset. The basic output pulse width is 
essentially determined by the values of the external timing 
components RExT and CEXT. For pulse width when CEXT <10000pF, 
see Figure 5. When CEXT > 10,000pF, the typical output pulse 
width is defined as: tw = 0.45 x RExT X CEXT (typ.), where 
tw = pulse width in ns; RExT = external resistor in KO; and 
CEXT = external capacitor in pF. Schmitt-trigger action in the nA and 
nB inputs makes the circuit highly tolerant of slower input rise and 
fall times. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV123 N 74LV123 N SOT36-1 

16-Pin Plastic SO —40'C to +125°C 74LV123 D 74LV123 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV123 DB 74LV123 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40`C to +125°C 74LV123 PW 74LV123PW DH SOT403-1 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 74LV123 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1,9 1A, 2A Trigger inputs 
(negative-edge triggered) 

2,10 1B, 2B Trigger inputs 
(positive-edge triggered) 

3,11 1RD, 2RD Direct reset LOW and trigger action at 
positive edge 

4, 12 1O, 20 Outputs (active LOW) 

7 2REXT/CEXT External resistor/capacitor connection 

8 GND Ground (OV) 

13, 5 1O, 20 Outputs (active HIGH) 

14,6 1 CEXT, 
2CEXT 

External capacitor connection 

15 1REXT/CEXT External resistor/capacitorconnection 

16 Vic Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

CEXT 14 

2CEXT 

RFXT/CFXT 

6 

15 

2REXT/CEXT 7 

S 

a 
1O 13 

2O 5 

1 14 

9 24 TJ  L 
2 B Q 

10 4 

2O 2 
0 2B 

RD 

U 

3 1RD

1 2RD 

S V00099 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 

74LV123 

LOGIC DIAGRAM 

FUNCTION TABLE 
INPUTS OUTPUTS 

nRp nA nB nO nZi 

L 

X 

X 
H 

H 

T 

X 

H 

X 
L 

1 

L 

X 

X 

L 
T 

H 

H 

L 

L' 

L' 

J L 

SL 

SL 

H 

H' 

H' 

ZI —

Zr 

'U 
NOTES: 

If the monostable was tr ggered before this condition was 
established, the pulse will continue as programmed. 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
T = LOW-to-HIGH transition 
1= HIGH-to-LOW transition 
fL = one HIGH level output pulse 
Zr = one LOW level output pulse 

vcc 

CExT 

I 
to rrCEXT 

(pin 14 or 61 

REx-

to nREXT/CE) 
(pin 15 or 7) 

Figure 1.Timing component connection 

1998 Apr28 140 



Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 74LV123 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Operating ambient temperature range in free See DC and AC —40 +85 
Tamb air characteristics —40 +125 C

Vcc = 1.0V to 2.0V - - 500 

t„ tf Input rise and fall times except for 
Schmitt-trigger inputs 

Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

— 
— 

— 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V — — 50 

NOTE: 
The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristcs are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current Vp <—0.5 or Vp > Vcc + 0.5V 50 mA 

t Ip DC output source or sink current 
— standard outputs —0,5V < Vc < Vcc + 0.5V 25 mA 

t I~Np, 
f Icc 

DC Vcc or GND current for types with 
— standard outputs 50 mA 

T515 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125`C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 

74LV123 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V(. 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4 
Vcc = 2.7 to 3.6V 2.0 2.0 

VCC = 4.5 to 5.5V 0.7 * VCC 0.7 * V00 

VIL 
LOW level Input 
voltage 

VCC = 1.2V 0.3 0.3 

V 
Vcc = 2.0V 0.6 0.6 

VCC = 2.7 to 3.6V 0.8 0.8 

VCC=4.5to 5.5 0.3 *V00 0.3*V00 

VOH HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, —IO = 100µA 1.2 

V 
V00 = 2.0V; VI = VIH or VIL, —IO = 100µA 1.8 2.0 1.8 
VCc = 2.7V; VI = VIH or VIL; —I0 = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL; —IO = 100µA 2.8 3.0 2.8 

Vcc = 4.5V; VI = VIH or VIL; —IO = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; VI = VIH or VIL, -lo = 6mA 2.40 2.82 2.20 

V
VCc = 4.5V; VI = VIH or VIL. -IO = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL; IO = 100µA 0 

V
Vcc = 2.0V; VI = VIH or VIL; to = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL; to = 100µA 0 0.2 0.2

Vcc = 3.0V; VI = VIH or VIL; I0 = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH or VIL; IO = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V; VI = VIH or VIL; IO = 6mA 0.25 0.40 0.50 

V
Vcc = 4.5V: VI = VIH or VIL; IO = 12mA 0.35 0.55 0.65 

II 
Input leakage 
current Vcc = 5.SV; VI = V00 or GND 1.0 1.0 µA 

lcc Quiescent supply 
current; MSI Vcc = 5.5V; VI = V00 or GND; IO = 0 20.0 160 µA 

M00 
Additional 
quiescent supply 
current 

VC0 = 2.7V to 3.6V; VI = V00 — 0.6V 500 850 µA 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 74LV123 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; AL =1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85°C -40 to +125°C 

V0(V) MIN TYP1 MAX MIN MAX 

tPHL 
Propagation delay 
nRo, nA, nB, to nO 

Figure 3 CExT = 0pF

RExT = 5KS2 

1.2 120 

ns
2.0 40 76 92 
2.7 30 56 68

3.0 to 3.6 252 48 57 

4.5 to 5.5 182 40 46 

tPLH 
Propagation delay 
nRp, nA, nB, to nO 

Figure 3 CExT = 0pF

RExT = 5KR 

1.2 120 

ns
2.0 40 76 92 
2.7 30 56 68

3.0 to 3.6 252 48 57 

4.5 to 5.5 182 40 46 

tPHL Propagation delay 
nR to nO (reset) p 

Figure 3 
CExT = 0pF 
RExT = 5KS2 

1.2 100 

ns 

2.0 30 57 68 

2.7 23 43 51 
3.0 to 3.6 202 38 45 

4.5 to 5.5 142 31 36 

tPLH 
Propagation delay 
nRp to nO (reset) 

Figure 3 
CExT = 0pF 
RExT = 5KS2 

1.2 100 

ns 

2.0 30 57 68 

2.7 23 43 51 
3.0 to 3.6 202 38 45 

4.5 to 5.5 142 31 36 

t 
w 

Trigger pulse width 
nA = LOW 

Figure 3 g 

2.0 30 5 40 

ns 
2.7 25 3.5 30 

3.0 to 3.6 20 3.02 25 

4.5 to 5.5 15 2.52 20 

t 
w 

Trigger pulse width 
nB = HIGH 

Figure 3 

2.0 30 13 40 

ns 
2.7 25 8 30 

3.0 to 3.6 20 72 25 

4.5 to 5.5 15 52 20 

t w 
Reset pulse width 
nRp = LOW Figure 2 

g

2.0 35 6 45 

ns
2.7 30 5 40 

3.0 to 3.6 25 42 30 

4.5 to 5.5 20 32 25 

tyy 
Output pulse width 
nO = HIGH 
no = LOW 

Figures 1, 2 
CExT = 100nF 
RExT = 10KO 

2.0 470 

µs 
2.7 460 

3.0 to 3.6 4502

4.5 to 5.5 4302

tw 
Output pulse width 

nO = LOW 

Figures 1, 2 

RExT = 5KO 

2.0 100 

ns
2.7 90 

3.0 to 3.6 802

4.5 to 5.5 702

trt
Retrigger time 
nA, nB 

Figure 1 
CExT = 0PF 
RExT = 5KS2 

2.0 70 

ns 
2.7 55 

3.0 to 3.6 452

4.5 to 5.5 402
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 

74LV123 

AC CHARACTERISTICS (Continued) 
GND = 0V; t, = ti ≤ 2.5ns; CI = 50pF; RI =1 KQ 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT —40 to +85'C —40 to +125`C 

Vcc(V) MIN TYP MAX MIN MAX 

R 
EXT resistor 

External timing 
Figure 5 9 

1.2 10 1000 

K52 

2.0 5 1000 

2.7 3 1000 

3.0 to 3.6 2 1000 

4.5 to 5.5 2 1000 

CExT 
External timing 
capacitor 

Figure 53

1.2 

No limits pF
2.0 
2.7

3.0 to 3.6 

4.5 to 5.5 

NOTES: 
1. Unless otherwise stated, all typical values are at Tawb = 25°C. 

2. Typical value measured at VOO = 3.3V. 
3. Typical value measured at Vcc = 5.0V. 
4. For other RExT and CExT combinations see Figure 5. 

if CExT > 10 nF, the next formula is valid: 
tyy = K x REXT x CEXT (typ.) 

where, tw = output pulse width in ns; 
REST = external resistor in K5.; CExT = external capacitor in pF; 
K = constant = 0.45 for Vcc = 5.0V and 0.48 for Vcc = 2.0V. 

The inherent test jig and pin capacitance at pins 15 and 7 (nRExT/CExT) is approximately 7 pF. 
5. The time to retrigger the monostable multivibrator depends on the values of RExT and CEXT• 

The output pulse width will only be extended when the time between the active-going edges of the 
trigger pulses meets the minimum retrigger time. 
If CExT > 10 pF, the next formula (at Vcc = 5.0V) for the set-up time of a retrigger pulse is valid: 

trt =30+0.19RxC'9+13xA1.°5(typ) 

where, to = retrigger time in ns; 
CExT = external capacitor in pF; 
RExT = external resistor in Kt. 

The inherent test jig and pin capacitance at pins 15 and 7 (nREXT/CExT) is approximately 7 pF. 
6. When the device is powered up, initiate the device via a reset pulse, when CExT < 50pF. 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V; VM = 0.5 VOO at Vcc < 2.7V; VOL and 
VOH are the typical output voltage drop that occur with the output 
oad. 

nB INPUT 

1w 

nA INPUT 

nO OUTPUT 

i~ 1w 

r t,, 
L 
twit 

 tw 

tw~ 

SV00139 

Figure 1.Output pulse control using retrigger pulse; 
nRD = HIGH. 

nB INPUT 

nRp INPUT 

nO OUTPUT 

if— tw --►I — tw -. 

SV00140 

Figure 2.Output pulse control using reset input nRD; 
nA = LOW. 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 74LV123 

nB INPUT 
)n5 LOW) 

-- tw 1 

nA INPUT 
)nB HIGH) 

nAp INPUT 

f'tp fl

O OUTPUT 

II OUTPUT 

tW 

f- iW 

y 

tTLH _♦ f 

y f- y 

THL 

tTHL F 

It-

tPHL i 

F 

f-- tw - 

F -♦ 

iW  

IPLH 

f  y 

TLH PLH tPHL 

SV00r97 

Figure 3. Input (n A, nB, nRO) to output (n O, nO) propagation delays, the output transition times, 
and the input and output pulse widths. 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 

74LV123 

0.5 

'K factor 

0.4 

0 2 3 4 5 6 

UCC IV) 

SV001 H5 

Figure 4. HCT typical "k" factor as a function of Vcc, 
Cx=10nF; Rx=10 K4 to 100KQ. 

Figure 5.Typical output pulse width as a function of the 
external capacitor values at Vcc = 3.3V and Tamb = 25°C. 

APPLICATION INFORMATION 

Power-up considerations 
When the monostable is powered-up it may produce an output 
pulse, with a pulse width defined by the values of Rx and Cx. This 
output pulse can be eliminated using the circuit shown in Figure 6. 

Figure 6. Power-up output pulse elimination circuit 

Power-down considerations 
A large capacitor (Cx) may cause problems when powering-down 
the monostable due to the energy stored in this capacitor. When a 
system containing this device is powered-down or a rapid decrease 
of Vc to zero occurs, the monostable may sustain damage, due to 
the capacitor discharging through the input protection diodes. To 
avoid this possibility, connect a damping diode (Dx) preferably a 
germanium or Schottky type diode able to withstand large current 
surges as shown in Figure 7. 

Figure 7. Power-down protection circuit 
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Philips Semiconductors Product specification 

Dual retriggerable monostable multivibrator 
with reset 74LV123 

TEST CIRCUIT 

Vcc 

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes is and probe capacitiance 

RT = Termination resistance should be equal to ZouT of pulse generators. 

TEST 

IPLH1tPHL 

Vco Vi 

<2.7V 

2.7-3.6V 

≥4.5V 

VCc 

2.7V 

VCC 

SV00902 

Figure 8. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV125 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOO = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at Vc = 3.3 V, 

Tamb = 25°C. 

• Typical VOHV (output VOH undershoot) >2 V at VOO = 3.3 V, 

Tamb = 25°C. 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 15 pF; 
Vcc = 3.3 V 

9 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per buffer ACC GND V1VOOt 
22 pF 

NOTE: 
1. Cpp is used to determ ne the dynamic power dissipation (PD in µW) 

PD = Cp0 x VCC2 x f; + V (CL x Vc 2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
V (CL X VCO2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV125 is slow-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT125. 

The 74LV125 consists of four non-inverting buffers/line drivers with 
3-state outputs. The 3-state outputs (nY) are controlled by the output 
enable input (nOC). A HIGH at nOC causes the outputs to assume a 
high impedance OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40`C to +125'C 74LV125 N 74LV125 N SOT27-1 

14-Pin Plastic SO -40'C to +125'C 74LV125 D 74LV125 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV125 DB 74LV125 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV125 PW 74LV125PW DH SOT402-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL NAME AND FUNCTION 

1, 4, 10, 13 10E — 40E Data enable inputs (active LOW) 

2, 5, 9, 12 1A — 4A Data inputs 

3, 6, 8, 11 1Y — 4Y Data Outputs 

7 GND Ground (0 V) 

14 VOc Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUT 

nOE nA nY 

L 
L 
H 

L 
H 
X 

L 
H 
Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV125 

PIN CONFIGURATION 

108 

1A 

1Y 

208 

24 

2Y 

GND 

2 

3 

4 

6 

7 

U 14 VCc 

3 408 

2 4A 

4Y 

10, 308 

3A 

3Y 

SV00455 

LOGIC SYMBOL 

z 1A 

10 

5 

4 

9 

Y 3 

2A ~ 20 

208 

34 

3O8 

3V 

6 

8 

4A ~ 4Y 

408 

0V00456 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 - Vcc V 

Vo Output voltage 0 — Vc V 

Tamb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

Vco = 1.OV to 2.OV - - 500 

t„ tf Input rise and fall times Vcc = 2.OV to 2.7V 
Vic = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 

nsN

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vic = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

LOGIC SYMBOL (IEEE/IEC) 

1998 Apr28 149 



Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV125 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current VI <—0.5 or VI > VCc + 0.5V 20 mA 

t 'OK DC output diode current Vo <—0.5 or V0> VcC + 0.5V 50 mA 

} lO DC output source or sink current 
— bus driver outputs 

—0.5V <V0 < Vcc + 0.5V 35 
mA 

t I GND' 
f Icc 

DC VCc or GND current for types with 
— bus driver outputs 70 

mA

Tstg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic OIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00= 1.2V 0.9 0.9 

V 
Vcc = 2.0 V 1.4 1.4 

Vcc = 2.7 to 3.6 V 2.0 2.0

VcC = 4.5 to 5.5 V 0.7 * VcC 0.7 * Vcc 

VIL 
LOW level Input 
voltage 

VCC  =1.2V 0.3 0.3 

V 
VcC = 2.0 V 0.6 0.6 

Vcc = 2.7 to 3.6 V 0.8 0.8 

VCC = 4.5 to 5.5 0.3 * VCc 0.3 * Vcc 

VOH HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = VIH or VIL; —lo = 100µA 1.2 

V 

VCC = 2.0 V; Vi = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7 V; Vi = VIH or VIL —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

VCC = 4.5 V; VI = VIH or VIL, —Io = 100µA 4.3 4.5 4.3 

VOH
HIGH level output 
voltage; BUS driver 
outputs 

VCc = 3.0 V; VI = VIH or VIL, -Ip = 8mA 2.40 2.82 2.20 
V 

VCC = 4.5 V; VI = VIH or VIL, —lo = 16mA 3.60 4.20 3.50 

VOL LOW level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL; to = 100µA 0 

V 

Vcc = 2.0 V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

Vcc = 2.7 V; VI = VIH or VIL, Io = 100µA 0 0.2 0.2 

Vcc = 3.0 V; VI = VIH or VIL, IO = 100µA 0 0.2 0.2 

Vcc = 4.5 V; VI = VIH or VIL; lo = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.0 V; VI = VIH or VIL, IC = 8mA 0.20 0.40 0.50 
V 

Vcc = 4.5 V; VI = VIH or VIL, lo = 16mA 0.35 0.55 0.65 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV125 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40`C to +125"C 

MIN TYP1 MAX MIN MAX 

l
Input leakage 
current Vcc = 5.5 V; Vi = V00 or GND 1.0 1.0 µA 

oZ 
3-State output 
OFF-state current 

V00 = 5.5 V; Vi = ViH or ViL
VO = V00 or GND 5 10 µ A 

cc 
Quiescent supply 
current; MSI V 5.5 V; V = V or GND; I 0 cc = I — cC O = 20.0 160 µ A 

Dlcc 
Additional 
quiescent supply 
current per input 

V00 = 2.7 V to 3.6 V; Vi = V00 -0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tam b = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = f10 2.5n5; CL = 50pF; AL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 `C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
nA to nY Figures 1, 2 

1.2 55 

ns 

2.0 19 24 31 

2.7 14 18 23 

3.0 to 3.6 102 14 18 

4.5 to 5.5 12 15 

tPZH/tPZL 
3-State output 
enable time 
naE to nY 

Figures 2, 3 

1.2 75 

ns 

2.0 26 31 39 

2.7 19 23 29 

3.0 to 3.6 142 18 23 

4.5 to 5.5 15 19 

tPHZjtPLZ 
3-State output 
disable time 
n E to nY 

Figures 2,3 

1.2 65 

ns 

2.0 24 32 39 

2.7 18 24 29 

3.0 to 3.6 142 20 24 

4.5 to 5.5 17 21 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at V00 = 3.3 V. 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV 125 

AC WAVEFORMS 
VM =1.5VatVCC ≥2.7Vand≤3.6V; 
VM=0.5xVOCatVOO<2.7V and ≥4.5V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx= VOL +0.3 Vat VOO≥2.7V and ≤3.6V; 
Vx= VOL +0.1 xVOCatVOC<2.7V and ≥4.5V. 
Vy= VOH -O.3VatVCO≥2.7V and ≤3.6V; 
Vy=VOH-0.1 VccatVcc<2.7Vand≥4.5V. 

nA INPUT VM 

GND  

V OH 

0 OUTPUT 

VOL 

/ 

/ 

4 tPHL .. 

/ 

4- tPLH 

SV00459 

Figure 1. Input (nA) to output (nY) propagation delays 
and output transition times. 

VI 

n0E Input 

GND 

VCC 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

tPHZ 

Vs 

F 

Vy 

tPZL 

tPZH 

outputs -  outputs 
enabled disabled 

V 

t 

VM 

outputs 
enabled 

SV00458 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

VCC 

Test Circuit for Outputs 

o 2  Vcc 
0— Open 
0— GAD 

PL=1k 

AL 1k 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes is and probe capacitiance. 
AT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST St Vcc VI

tPLH/IPHL Open <2 7V Vcc 

IPLZJtPZL 2' VCC 2.7-3.6V 2.7V 

IPHZ/IPZH GND a 4.5V VCC 

5V00896 

Figure 3. Load circuitry for switching times. 

1998 Apr 28 152 



Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV126 

FEATURES 

• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOA = 2.7 V and Vp = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at Vcc = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 V at Vic = 3.3 V, 

Tamb = 25°C 

• Output capability: bus driver 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t1<2.5 ns 

SYMBOL PARAMETER CONDRIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 15 pF; 
Vcc = 3.3 V 9 ns 

Ci Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per buffer Vcc 
GND V V~~t Vi =

23 pF 

NOTE: 
1. CPp is used to determine the dynamic power dissipation (Pp in µW) 

Po = CPp x VcO2 x f; + \ (CL x VpO2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vp = supply voltage in V; 

(CL x Vpp2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV126 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT126. 

The 74LV126 consists of four non-inverting buffers/line drivers with 
3-state outputs. The 3-state outputs (nY) are controlled by the output 
enable input (nOE). A LOW at nOE causes the outputs to assume a 
high impedance OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV126 N 74LV126 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV126 D 74LV126 D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +125'C 74LV126 DB 74LV126 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40'C to +125°C 74LV126 PW 74LV126PW DH SOT402-1 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1, 4, 10, 13 1 OE - 4OE Output enable inputs (active HIGH) 

2, 5, 9, 12 1A — 4A Data inputs 

3, 6, 8, 11 1Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 Vic Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 

nOE nA nY 

H 

H 

L 

L 

H 

X 

L 

H 

Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV126 

PIN CONFIGURATION 

~J 
1OE 

1A I 2 13 

 V5 

4OE 

iV 3 12 4A 

2OE I 4 4Y 

2A 5 10 3OE 

2V 6 9 3A 

GND 7 8 1 3V 

SV00483 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC SYMBOL 

2 11A 1V 3 

OE

5 2A^ 2VI 6 

4 2OE?j

9 3A 3Y 8 

to 3OE 

12  4A 4Y 11

13 400E

SV00484 

LOGIC DIAGRAM (ONE GATE) 

nA —I o-------1 p—t)p— ✓~— nVO 

OE ♦O

SV00486 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VCc DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

VO Output voltage 0 - Vcc V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—4O 
—400 

+ 
+125 

oC

tr, t1 Input rise and fall times 

Vcc = 1.0V to 2.0V 

Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 
Vcc = 3.6V to 5.5V 

- 
- 
— 
- 

- 
- 
— 
- 

500 
200 
100 
50 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV126 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are eferenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or V1 > VCC + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > Vcc + 0.5V 50 mA 

t IO DC output source or sink current 
— bus driver outputs 

—0.5V < 
VO < Vcc + 0 5V 35 mA 

t IGNp, 
f ICC 

DC VCC or GND current for types with 
— bus driver outputs 70 mA 

Tstg Storage temperature range -65 to +150 =C 

PTOT 

Power dissipation per package 
— plastic DIL 
—plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125"C 
above +70°C derate linearly with 12 mW/K 
above +70"C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V1H 
HIGH level Input 
voltage g 

V00 = 1.2V 0.9 0.9 

V
Vcc = 2.0 V 1.4 1.4 

Vcc=2.7to3.6V 2.0 2.0 

Vcc=4.5to5.5V 0.7*Vcc 0.7*Vcc 

ViL 
LOW level Input 
voltage 

V00= 1.2V 0.3 0.3 

V 
Vcc = 2.0 V 0.6 0.6 
Vcc = 2,7 to 3.6 V 0.8 0.8

Vcc = 4.5 to 5.5 0.3 * Vcc 0.3 * VCC 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2V; Vi = ViH or ViL —Ip = 100µA 1.2 

V 

VCC = 2.0 V; Vi = ViH or ViL —IO = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; Vi = ViH or 

ViL -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; Vi = ViH or ViL, —IO = 100µA 2.8 3.0 2.8 

Vcc = 4.5 V; Vi = ViH or ViL. -IO = 100µA 4.3 4.5 4.3 

VCH
HIGH level output 
voltage; BUS driver 
outputs 

VCC = 3.0 V; Vi = ViH or VIL -lo = 8mA 2.40 2.82 2.20 
V 

VCC = 4.5 V; Vi = ViH or ViL; —lo = 16mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2 V; VI = ViH or ViL: to = 1 OoµA 0 

V 

VCc = 2.0 V; Vi = ViH or ViL, Ip = 100µA 0 0.2 0.2 
Vcc = 2.7 V; Vi = ViH or ViL, IO = 100µA 0 0.2 0.2 

Vcc = 3.0 V; Vl = ViH or ViL, IO = 100µA 0 0.2 0.2 

Vcc = 4.5 V; Vi = ViH or ViL IO = 100µA 0 0.2 0.2 
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Philips Semiconductors Product specification 

Quad buffer/line driver (3-State) 74LV126 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.0 V; Vi = VIH or VIL; lO = 8mA 0.20 0.40 0.50 
V 

VCC = 4.5 V; Vi = ViH or VIL lO = 16mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5 V; Vi = or GND 1.0 1.0 µA 

I 
oz 

3-State output 
OFF-state current 

VCC = 5.5 V; Vi = ViH or VIL;
VO = VCC or GND 

5 10
µ 

A 

ICC 
current; MSI 
Quiescent supply 

Vcc 

= 5.5 V; Vi = VCC or GND; lO = 0 20.0 160 µA 

AICC 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; Vi = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = OV; tr = t1 ≤ 2.5ns; CL = 50pF; RL = 500O 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 C 

V0(V) MIN TYP1 MAX MIN MAX 

IPHL/tPLH 
Propagation delay 
nA to nY Figures 1,2 

1.2 55 

ns 

2.0 19 24 31 

2.7 14 18 23 

3.0 to 3.6 102 14 18 

4.5 to 5.5 12 15 

tpZH/tpZL
3-state output 
enable time 
nOE to nY 

Figures 1,2 

1.2 75 

ns 

2.0 26 31 39 

2.7 19 23 29 

3.0 to 3.6 142 18 23 

4.5 to 5.5 15 19 

tPHZ/tpLZ 
3-state output 
disable time 
nOE to nY 

Figures 1, 2 

1.2 65 

ns 
2.0 24 32 39
2.7 28 24 29 

3.0 to 3.6 142 20 24 

4.5 to 5.5 17 21 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VCC = 3.3 V. 
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Quad buffer/line driver (3-State) 74LV126 

AC WAVEFORMS 
VM =1.5 Vat VOO ≥2.7V and ≤3.6V; 
VM=0.5xVcCatVOO<2.7V and ≥4.5V; 
VOL and VCH are the typical output voltage drop that occur with the 
output load. 
V5= VOL +0.3Vat Vcc ≥2.7V and <3.6V; 
VX =VOL+0.1 x Vcc at Vcc <2.7Vand≥4.5V. 
Vy=VOH-0.3 Vat VOO≥2.7V and ≤3.6V; 
Vy=VOH -0.1 xVOOatVCC<2.7V and ≥4.5V. 

Figure 1. Input (nA, nB) to output (nY) propagation delays 

V I

nOE INPUT 
GND 

VCC 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

P Z i

PZL 

PZH ► 

outputs outputs 0utputs__________
disabled 

VM

_ outputs 
enabled 

SV00488 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

VCC 

Test Circuit for Outputs 

o 2  Vcc 
O- Open 
O- GND 
RL=1k 

RL=1k 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance. 
R7 = Termination resistance should be equal to ZOu7 of pulse generators. 

SWITCH POSITION 

TEST Si Vcc VI

IPLH/IPI-L Open <2.7V Vcc 

IPI /tPZL 2' Vcc 2.7-3.6V 2.7V 

tpez/tpze GND a 4.5V Vcc 

SV008ss 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input NAND Schmitt-trigger 74LV132 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between V00 = 2.7V and V00 = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCc = 3.3V, 

Ta b = 25'C 

• Typical VOHV (output VOH undershoot) > 2V @ V00 = 3.3V, 

Tamb = 25°C 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25'C; tr = tt 52.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHr PLH 
Propagation delay 
nA, nB to nY 

CL = 15pF 
V00 = 3.3V 

10 ns 

C1 Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 24 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x V002 x f; +E (CL x VC02 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x V0C2 x f,) = sum of the outputs. 

2. The condition is VI = GND to VCC 

APPLICATIONS 
• Wave and pulse shapers 

• Astable multivibrators 

• Monostable multivibrators 

DESCRIPTION 
The 74LV132 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT132. 

The 74LV132 contains four 2-input NAND gates which accept 
standard input signals. They are capable of transforming slowly 
changing input signals into sharply defined, jitter-free output signals. 

The gate switches at different points for positive and negative-going 
signals. The difference between the positive voltage VT, and the 
negative voltage VT_ is defined as the hysteresis voltage VH. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic OIL —40°C to +125'C 74LV132 N 74LV132 N SOT27-1 

14-Pin Plastic SO -40'C to+125 C 74LV132 D 74LV132 D SOT108-1 

14-Pin Plastic SSOP Type II -40`C to +125'C 74LV132 DB 74LV132 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40'C to +125C 74LV132 PW 74LV132PW DH SOT402-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 4, 9, 12 to to 4A Data inputs 

2, 5, 10, 13 1 B to 4B Data inputs 

3, 6, 8, 11 1 Y to 4Y Data outputs 

7 GND Ground (OV) 

14 V00 Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUT 

nA nB nY 

L 
L 

H 

H 

L 
H 

L 

H 

H 
H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Quad 2-input NAND Schmitt-trigger 74LV132 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

2 

4 

5 

9 

10 

12 

13 

a 

8 

4 

H 
H 

3 

s 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vc DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 - V 

VO Output voltage 0 — Vc V 

Operating ambient temperature range in free See DC and AC —40 +85 
Tamb air characteristics —40 +125 C

Vic = 1.OV to 2.OV - - 500 

t„ tf Input rise and fall times except for 
Schmitt•trigger inputs 

Vic = 2.OV to 2.7V 
Vc~ = 2.7V to 3.6V 

— 
— 

— 
— 

200 
100 nsN 

Vic = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to V~c = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vic = 1.2V to Vc = 5.5V. 

LOGIC SYMBOL 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Quad 2-input NAND Schmitt-trigger 74LV132 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or VI > V00 + 0.5V 20 mA 

±IOK DC output diode current Vo <—0.5 or VO > V00 + 0.5V 50 mA 

±Io DC output source or sink current 
— standard outputs -O.5V <V0 <V00 + 0.5V 25 mA 

±I GND. 
± 1 cc 

DC V00 or GND current for types with 
— standardoutputs 50 

mA 

T5t5 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70`C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

V

Vcc = 2.0V 1.4 1.4 
Vcc = 2.7 to 3.6V 2.0 2.0 

V00 = 4.5 to 5.5V 0.7*Vcc 0.7*Vcc 

VIL 
LOW level Input 
voltage 

V0C = 1.2V 0.3 0.3 

V 
Vcc = 2.0V 0.6 0.6 
V00 = 2,7 to 3.6V 0.8 0.8

V00 = 4.5 to 5.5 0.3*V0c 0.3*Vcc 

VOH HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIA -lo = 1 00µA 1.2 

V 

V00 = 2.0V; VI = VIH or VIA —I0 = 100µA 1.8 2.0 1.8 
V00 = 2.7V; VI = VIH or VIA 

—lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIA -Io = 100µA 2.8 3.0 2.8 

Vcc = 4.5V; VI = VIH or VIA —10 = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIA, —ID = 6mA 2.40 2.82 2.20 

V
Vcc = 4.5V; VI = VIH or VIA —lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIA. lo = 100µA 0 

V 

VCC = 2.0V; VI = VIH or VIA lo = 100µA 0 0.2 0.2 

V 2.7V; V V or V 100 A cc = = VIH L; o = µ 0 0.2 0.2 

V00 = 3.0V; VI = VIH or VIA, 10 = 100µA 0 0.2 0.2 

VCC = 4.5V; VI = VIH or VIA 10 = 100µA 0 0.2 0.2 
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Quad 2-input NAND Schmitt-trigger 74LV132 

DC CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
-40°C to +85°C -40°C to +125°C 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0V; VI = VIH or VIA; to = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V; VI = VIH or VIA; to = 12mA 0.35 0.55 0.65 

II 
Input leakage 
current Vcc = 5.5V; VI = V cc  or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; SSI Vcc = 5.5V; VI = Vcc or GND; Ip = 0 20.0 40 µA 

Olcc 
Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; VI = Vcc — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

TRANSFER CHARACTERISTICS 
Voltages are referenced to GND = DV. 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85°C -40 to +125°C 

Vcc(V) MIN TYP1 MAX MIN MAX 

VT Positive going 
threshold 

Figures 
1 and 2 

1.2 - 0.70 - -

V 

2.0 0.8 1.10 1.4 0.8 1.4 

2.7 1.0 1.45 2.0 1.0 2.0 

3.0 1.2 1.60 2.2 1.2 2.2 

3.6 1.5 1.95 2.4 1.5 2.4 

4.5 1.7 2.50 3.2 1.7 3.2 

5.5 2.1 3.00 3.9 2.1 3.9 

VT Negative going 
threshold 

Figures 
1 and 2 

1.2 - 0.34 - - -

V 

2.0 0.3 0.65 0.9 0.3 0.9 

2.7 0.4 0.90 1.4 0.4 1.4 

3.0 0.6 1.05 1.5 0.6 1.5 

3.6 0.8 1.30 1.8 0.8 1.8 

4.5 0.9 1.60 2.0 0.9 2.0 

5.5 1.2 2.00 2.6 1.2 2.6 

VH Hysteresis 
(V V ) , — 

Figures 
1 and 2 

1.2 - 0.30 - - -

V 

2.0 0.2 0.55 0.8 0.2 0.8 

2.7 0.3 0.60 1.1 0.3 1.1 

3.0 0.4 0.65 1.2 0.4 1.2 

3.6 0.4 0.70 1.2 0.4 1.2 

4.5 0.4 0.80 1.4 0.4 1.4 

5.5 0.6 1.00 1.5 0.6 1.5 

NOTE: 
1. Unless o herwise stated, all typical values are at Ta b = 25°C. 
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Quad 2-input NAND Schmitt-trigger 74LV 132 

AC CHARACTERISTICS 
GND = 0V; tr = t1 = 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85°C -40 to +125'C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
nA, nB, to nY 

Figure 6 

1.2 - 65 - - -

ns 

2.0 — 18 34 — 43 

2.7 — 15 24 — 30 

3.0 to 3.6 — 122 20 — 25 

4.5to5.5 — 9.02 14 — 17 

NOTES: 
Unless o henvise stated, all typical values are at Tamb = 25°C. 

2. Typical value measured at Vcc = 3.3V. 
3. Typical value measured at Vcc = 5.OV. 

TRANSFER CHARACTERISTIC WAVEFORMS 

V0 

r 

-► VH ~-

v- _ VT. 

SV00218 

Figure 1. Transfer characteristic. 

Figure 2. Definition of VT„ VT_ and VH; where VT, and VT_ are 
between limits of 20% and 70%. 

6 

a 

z 

06 03 09 

VN(V) 
2V00222 

Figure 3. Typical LV132 transfer characteristics; Vcc = 1.2V. 

Figure 4. Typical LV132 transfer characteristics; Vcc = 2.OV. 
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Philips Semiconductors Product specification 

74LV132 Quad 2-input NAND Schmitt-trigger 

TRANSFER CHARACTERISTIC WAVEFORMS 
(Continued) 

Figure 5. Typical LV132 transfer characteristics; Vic = 3.0V. 

AC WAVEFORMS 
VM = 1.5V at V00 ≥ 2.7V ≤ 3.6V 
VM = 0.5V ' V00 at VOO < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vcc 

nA, nB INPUT 

GNO 

VOH 

nY OUTPUT 

VOL 

/VM 

r  tPHL• 

VM

tPLH ' 

SV00219 

Figure 6. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

Vc 

Test Circuit for Outputs 

DEFINITIONS 

RL=1k 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 
RT = Termination resistance should be equal to ZCUT of pulse generators. 

TEST 

tPLH/tPHL 

Vcc Vi 

o 2.7V 
2.7-3 6V 

≥4.5V 

Vcc 
2.7V 

Vcc 

SV00902 

Figure 7.Load circuitry for switching times. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LV138 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VCC = 3.3 V, 

Ta b = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VCC = 3.3 V, 

Tamb = 25°C 

• Demultiplexing capability 

• Multiple input enable for easy expansion 

• Ideal for memory chip select decoding 

• Active LOW mutually exclusive outputs 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GNU =0 V;Tamb=25 C; tr =t1≤2.5ox 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tpLH
Propagation delay 
An to Yn, CL = 15 pF, 12 ns 
E3 to Yn, En to Yn VCc = 3.3 V 14 ns 

CI Input capacitance 3.5 pF 

Power dissipation capacitance per VCC = 3.3 V 
CPO package Vi = GNU to V X 1

45 pF 

NOTES: 
• Cp0 is used to determine the dynamic power dissipation (PO in µW) 

PD = Cp0 x VCC2 x f; +  V (CL x VCC2 x fO) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
V (CL x VCC2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV138 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT138. 

The 74LV138 accepts three binary weighted address inputs (A0, A1, 
Az) and when enabled, provide 8 mutually exclusive active LOW 
outputs (Yo to Y7). 

The 74LV138 features three enable inputs: two active LOW (E1, and 
E2) and one active HIGH (E3). Every output will be HIGH unless E1
and E2 are LOW and E3 is HIGH. 

This multiple enable function allows easy parallel expansion of the 
74LV138 to a 1 -of-32 (5 lines to 32 lines) decoder with just four 
74LV138 ICs and one inverter. The 74LV138 can be used as an 
eight output demultiplexer by using one of the active LOW enable 
inputs as the data input and the remaining enable inputs as strobes. 
Unused enable inputs must be permanently tied to their appropriate 
active HIGH or LOW state. The 74LV138 is identical to the 74LV238 
but has non-inverting (true) outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV138 N 74LV138 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV138 D 74LV138 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV138 DB 74LV138 DB SOT338-1 

16-Pin Plastic TSSOP Type I —10°C to +125°C 74LV138 PW 74LV138PW DH SOT403-1 

PIN CONFIGURATION 

A0 
A;

AQ

En

EZ 

E3 

Y0

GND 

2 

3 

4 

7 

6 

u 
16 I vcc 

5 Y0

14 Y, 

13 V2 

2 V3

1 V4 

J  Y6

SV00524 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1, 2, 3 Ao to A2 Address inputs 

4, 5 E1 to E2 Enable inputs (active LOW) 

6 E3 Enable inputs (active HIGH) 

15, 14, 13, 12, 
11, 10,9,7 Yo 1O Y7 Outputs 

8 GNU Ground (0 V) 

16 VCC Positive supply voltage 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LV138 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

A 
° 

- 

- 

-

-

VU

O, 

v2
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A2 
3-to-8 

DECODER 
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> 
74

12 
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- 

— 
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}— 

VU

10 

a 
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€2 1D 

6 
E3 

5V00527 

FUNCTION TABLE 
INPUTS OUTPUTS 

E1 E2 E3 AB Al A2 YB 41 V2 Y3 p4 p5 p6 V7 

H 
X 
X 

X 
H 
X 

X 
X 
L 

X 
X 
X 

X 
X 
X 

X 
X 
X 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

H 
H 
H 

L 
L 
L 
L 

L 
L 
L 
L 

H 
H 
H 
H 

L 
H 
L 
H 

L 
L 
H 
H 

L 
L 
L 
L 

L 
H 
H 
H 

H 
L 
H 
H 

H 
H 
L 
H 

H 
H 
H 
L 

H 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

L 
L 
L 
L 

L 
L 
L 
L 

H 
H 
H 
H 

L 
H 
L 
H 

L 
L 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

H 
H 
H 
H 

L 
H 
H 
H 

H 
L 
H 
H 

H 
H 
L 
H 

H 
H 
H 
L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

LOGIC SYMBOL (IEEE/IEC) 
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3-to-8 line decoder/demultiplexer; inverting 74LV138 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 1.0 3.3 5.5 V 

VI Input voltage 0 — V00 V 

VO Output voltage 0 — 
Vcc 

V 

Tamb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

Vcc = 1.OV to 2.OV - - 500 

tr, tf Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

_ _ 200
100 

nsN 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current VI <—0.5 or VI > 
Vcc 

+ 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO> Vcc + 0.5V 50 mA 

t IO DC output source or sink current 
— standard outputs 

-.0,5V < VO <V00 + 0.5V 25 mA 

t  I 
cNo. 

t Icc 

DC Vcc or GND current for types with 
 —standardoutputs 50 

mA

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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3-to-8 line decoder/demultiplexer; inverting 74LV138 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V), 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40'C to +125 CC 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 1.2V 0.9 0.9 

V 
VCC = 2.0 V 1.4 1.4 
VCC = 2.7 to 3.6 V 2.0 2.0 

V00 = 4.5 to 5.5 V 0.7*VCC 0.7 *VCC 

VIL 
LOW level Input 
voltage 

VC0 = 1.2 V 0.3 0.3 

V

VCC = 20 V 0.6 0.6 
VCC = 2.7 to 3.6 V

0.8 0.8 

VCC=4.5to 5.5 0.3*VCC 0.3*VCC 

V 
off 

HIGH level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL; —10 = 100µA 1.2 

V 

VCC = 2.0 V; VI = VIH or VIL —1 = 1 00µA 1.8 2.0 1.8 

V = 2.7 V; V = V or V I 100 A 
cc - 

VIH IL; — O = µ 2.5 2.7 2.5 

VCc = 3.0 V; VI = or VIL, -Io = 100µA 2.8 3.0 2.8 

VCC = 4.5 V; VI = VIH or VIL; -lo = 10opA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0 V; VI = or VIL; -lo = 6mA 2.40 2.82 2.20 

V 
VCC = 4.5 V; VI = VIH or VIL; —10 = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

VCc = 1.2 V; VI = VIH or VIL to = 100µA 0 

V 

Vcc 

= 2.0 V; VI = VIH or VIL. Io = 100µA 0 0.2 0.2 

V = 2.7 V; V = V or V I 100 A cc - VIH IL; o = 100IIA 0 0.2 0.2 

= 3.0 V; VI = VIH or VIL. Io = 100µA 0 0.2 0.2 

VCc = 4.5 V; VI = VIH or VIL Ip = 100pA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0 V; VI = VIH or VIL. Io = 6mA 0.25 0.40 0.50 
V 

VCC = 4.5 V; VI = VIH or VIL; to = 12mA 0.35 0.55 0.65 

II
Input leakage 
current Vcc = 5.5 V; VI = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI 

VCC = 5.5 V; VI = VCC or GND; to  = 0 20.0 160 pA

010C 
Additional 
quiescent supply 
current per input 

VCc = 2.7 V to 3.6 V; VI = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at 

Tar* = 25°C. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LV 138 

AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; RL = 500U 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 C 

V (V) MIN TYP1 MAX MIN MAX 

tpHL/tpLH 
Propagation delay 
A„ to Y„ Figures 1, 3 

1.2 75 

ns 

2.0 26 44 55 

2.7 19 31 39

3.0 to 3.6 152 26 32 

4.5 to 5.5 - 3 17 22 

tPHL/tPLH 
Propagation delay 
E3 to Y „ Figures 1,3 

1.2 75 

ns 

2.0 26 43 53 

2.7 19 30 38 

3.0 to 3.6 152 25 31 

4.5 to 5.5 19 24 

tpHL~tpLH 
Propagation delay 

to Y E„ n Figures 2,3 

1.2 75 

ns 

2.0 26 43 53 

2.7 19 30 38 

3.0 to 3.6 152 25 31 

4.5 to 5.5 19 24 

NOTES: 
Unless o herwise stated, all typical values are measured at Tarnb = 25°C 

2. Typical values are measured at Vcc = 3.3 V. 
3. Typical values are measured at Vcc = 5.0 V. 

AC WAVEFORMS 
VM =1.5 Vat Vcc≥2.7V and ≤3.6V; 
VM=0.5VxVccatVcc<2.7V and ≥4.5V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vcc 

A,,, F3 

INPUT 

GND 

V0H 

Y OUTPUT 

VoL 

F iPHL * t- i3LH 

SV00528 

Figure 1. Input (An) and enable input (E3) to output (Yn) 
propagation delays. 

Vcc 

Et, E2 
INPUT 

GND 

V0H 

0 OUTPUT 

V0L 

iPHL f t- tPLH 

1 
 / 

5V00529 

Figure 2. Enable input (En) to output (Yn) propagation delays. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LV138 

TEST CIRCUIT 

vc

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes in and probe capacitiance 

RT = Termination resistance should be equal to Zp~ - of pulse generators. 

TEST 

1PLH/IPHL 

Vcc V, 

<2 7V 

2.7-3.60 

≥4.5V 

VCc 

2.70 

VCc 

SV00902 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual 2-to-4 line decoder/demultiplexer 74LV139 

FEATURES 

• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VOO = 3.3 V, 

Tam = 25°C 

• Typical VOHv (output VOH undershoot) >2 Vat V00 = 3.3 V, 

Tamb = 25°C 

• Demultiplexing capability 

• Two independent 2-to-4 decoders 

• Multifunction capability 

• Active LOW mutually exclusive outputs 

• Output capability: standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25`C; tr = tl c 2.5 ns 

SYMBOL PARAMETER CONDffIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA❑ ton , 
nE to nY VL - 13.3 V CC = 

~p ns 

Ci Input capacitance 3.5 pF 

CPO 
Power dissipation capacitance per 
multiplexer 

VCC = 3.3 V 
VI = GND to VCcr 

42 pF 

NOTES: 
1. CpO is used to determine the dynamic power dissipation (PO in µW) 

Po = Cp0 x Vcc2 x f; + v (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VOO = supply voltage in V; 
I (CL x Vcc2 x f5) = sum of the outputs. 

APPLICATIONS 
• Memory decoding or data-routing 

• Code conversion 

DESCRIPTION 
The 74LV139 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT139. 

The 74LV139 is a dual 2-to-4 line decoder/demultiplexer. This device 
has two independent decoders, each accepting two binary weighted 
inputs (nA0 and nAt ) and providing four mutually exclusive active 
LOW outputs (nY0 to nY3). Each decoder has an active LOW enable 
input(nr). 

When nE is HIGH, every output is forced HIGH. The enable can be 
used as the data input for a 1-to-4 demultiplexer application. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV139 N 74LV139 N SOT38-4 

16-Pin Plastic SO -40'C to +125'C 74LV139 D 74LV139 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125"C 74LV139 DB 74LV139 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40`C to +125 C 74LV139 PW 74LV139PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1, 15 1E, 2E Enable inputs (active LOW) 

2, 3 1A0, 1A1 Address inputs 

4, 5, 6, 7 1Y0 to 1Y3 Outputs (active LOW) 

8 GND Ground (0 V) 

12, 11, 10, 9 2Y0 to 2Y3 Outputs (active LOW) 

14, 13 2A0, 2A1 Address inputs 

16 Vcc Positive supply voltage 

1998 Apr28 170 853-1922 19290 



Philips Semiconductors Product specification 

Dual 2-to-4 line decoder/demultiplexer 74LV139 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 

FUNCTIONAL DIAGRAM 

4 
170

2 1A0 171 
5 

9 1A, DECODER 
17 2 

6 .7

173 7 

U 
1S 

^, 270
12 

4 2A0 27, 

13 
2A, DECODER 272

o 

273

V 
2E 

15 

SV00534 

INPUTS OUTPUTS 

nE nA0 nA1 nYo nY1 nY2 nY3

H X X H H H H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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Philips Semiconductors Product specification 

Dual 2-to-4 line decoder/demultiplexer 74LV139 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Ta b Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

Vcc = 1.OV to 2.OV - - 500 

tr, tr Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

_ _ 200
100 

nsN 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t IIK DC input diode current VI <—0.5 or VI > Vcc + O.5V 20 mA 

t 'OK DC output diode current Vo <—0.5 or Vo > Vcc + O.5V 50 mA 

t Ip DC output source or sink current 
— standard outputs 

—0.5V <VO <V00 + 0.5V 25 
mA 

t  I 
cN0' 

t Icc 

DC Vcc or GND current for types with 
— standard outputs 50 

mA

Tsr9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Dual 2-to-4 line decoder/demultiplexer 74LV139 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40C to +85'C -4O~C to +125'C 
MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V 
Vcc = 2.0 V 1.4 1.4 

VCC = 2.7 to 3.6 V 2.0 2.0 

Vcc=4.5to5.5V 0.7*Vcc 0.7«Vcc 

VIL 
LOW level Input 
voltage 

V0= 1.2V 0.3 0.3 

V 
Vcc = 2.0 V 0.6 0.6 

Vcc = 2.7 to 3.6 V 0.8 0.8 

Vcc=4.5to 5.5 0.3*Vcc 0.3*Vcc 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL, —1 = 100µA 1.2 

V 

Vcc = 2.0 V; VI = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 

VCC = 2.7 V; VI = VIH or VIL, —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

Vcc = 4.5 V; VI = VIH or VIL; -lo = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0 V; VI = VIH or VIL; —1 = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5 V; VI = VIH or VIL; -lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2 V; VI = VIH or VIL; lo= 100µA 0 

V 

VCC = 2.0 V; VI = VIH or VIL; to = 100µA 0 0.2 0.2 

VCC = 2.7 V; VI = VIH or VIL; Ip = 100µA 0 0.2 0.2 

VCC = 3.0 V; VI = VIH or VIL Ip = 100µA 0 0.2 0.2 

VCC = 4.5 V; VI = or VIL; to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL; Ip = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5 V; VI = VIH or VIL; Ip = 12mA 0.35 0.55 0.65 

lI 
Input leakage 
current Vcc = 5.5 V; VI = Vcc or GND 1.0 1.0 pA 

lcc Quiescent supply 
current; MSI Vcc = 5.5 V; VI = VCC or GND; Ic = 0 20.0 160 µA 

DICc 
Additional 
quiescent supply 
current per input 

Vcc = 2.7 V to 3.6 V; VI = Vcc —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tams = 25'C. 
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Dual 2-to-4 line decoder/demultiplexer 74LV139 

AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5n5; CL = 50pF; AL = 1 KS2 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

V (V) MIN TYP1 MAX MIN MAX 

1PHUIPLH 
Propagation delay 
nAn to Yn

Figures 1,2 

1.2 70 

ns 
2.0 24 31 39 

2.7 18 23 29 

3.0 to 3.6 132 18 23 

4.5 to 5.5 15 19 

tPHUtPLH 
Propagation delay 
nE „ toY Figures 1,2 

1.2 60 

ns 

2.0 20 27 34 

2.7 15 20 25 

3.0 to 3.6 112 16 20 

4.5 to 5.5 13 16 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tarnb = 25°C 
2. Typical values are measured at Vc = 3.3 V. 

AC WAVEFORMS 
VM=1.5VatVrc≥2.7Vand≤3.6V; 
VM=0.5VxV at  <2.7 V and ≥ 4.5 V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI 

nA,,INPUT 

GND 

VOH 

nVn OUTPUT 

VOL 

I 
IPHL * F F tOLH 

5V00535 

Figure 1. Address input (nAn) to output (nYn) 
propagation delays. 

VI

nE INPUT 

GND 

von 

nYn OUTPUT 

VOL 

F tPHL- F tPLH 

I 
/ 

SV00536 

Figure 2. Enable input (nE) to output (nYu) 
propagation delays. 

TEST CIRCUIT 

vcc

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance 
RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

IPLH/IPHL 

VCC VI 

02 7V 

2.7-3.6V 

≥4.5V 

Vee 

2.7V 

VCC 

SV00902 

Figure 3. Load circuitry for switching times. 
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Dual 4-input multiplexer 74LV153 

FEATURES 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at Vcc = 3.3 V, 
Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VCC = 3.3 V, 
Tamb = 25°C 

• Non-inverting outputs 

• Separate enable for each output 

• Common select inputs 

• Permits multiplexing from n lines to 1 line 

• Enable line provided for cascading (n lines to 1 line) 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

IPHL/tPLH 

Propagation delay 
l Ir 2I to nY 
Sn to nY 
nE to nY 

CL = 15 pF; 
Vcc = 3.3 V 

14 
14 
10 

ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate VI = GND to VCC1 30 pF 
NOTE: 
1. Cp0 is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x fl +s (CL x VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 

(CL x VCC2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV153 is a low-voltage CMOS device that is pin and function 
compatible with 74HC/HCT153. 

The 74LV153 is a dual 4-input multiplexer which selects 2 bits of 
data from up to four sources selected by common data select inputs 
(S0, S1). The two 4-input multiplexer circuits have individual active 
LOW output enable inputs (1E, 2E) which can be used to strobe the 
outputs independently. The outputs (1Y, 2Y) are forced LOW when 
the corresponding output enable inputs are HIGH. The 74LV153 is 
the logic implementation of a 2-pole, 4-position switch, where the 
position of the switch, is determined by the logic levels applied to S0
and S1. The logic equations for the outputs are: 
1 Y=1E.(110.$1.$0+1l1.S1.S0+1I2,S1 S0+1I3.S1.S0) 
2Y=2E. (210.31.30+211.51. S0+212. S1.S0+2I3.S1.S0) 

The 74LV153 can be used to move data to a common output bus 
from a group of registers. The state of the select inputs would 
determine the particular register from which the data came. An 
alternative application is a function generator. The device can 
generate two functions or three variables. This is useful for 
implementing highly irregular random logic. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL —40°C to +125°C 74LV153 N 74LV153 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV153 D 74LV153 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C 10+125°C 74LV153 DB 74LV153 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV153 PW 74LV153PW DH SOT403-1 
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Philips Semiconductors Product specification 

Dual 4-input multiplexer 74LV153 

PIN CONFIGURATION 

L~ 
1E 

Si 2 

16 

5 

VCC 

2E 

113 3 14 I S0 

112 4 13 1213

111 5 12 212

110 6 11 211

1Y 7 10 210

GND I 8 9 2Y 

SV00538 

PIN DESCRIPTION 

PIN 
NUMBER 

 SYMBOL FUNCTION 

1, 15 1E, 2E Output enable inputs (active LOW) 

14,2 So, S1 Common data select inputs 

6, 5, 4, 3 110 to 113 Data inputs from source 1 

7 1 Y Multiplexer output from source 1 

8 GND Ground (0 V) 

9 2Y Multiplexer output from source 2 

10, 11, 12, 13 210 to 213 Data inputs from source 2 

16 V0 Positive supply voltage 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

6 

s 

4 

3 

14 

2 

10 

11 2

113

S0

MUX 

S1

21 0 

21 1 

2 21 2

21 3

MOO 

IE 

c_)  1Y 

2E 

D 

2Y 

15 

7 

9 

SV00540 
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Dual 4-input multiplexer 74LV153 

LOGIC DIAGRAM 

FUNCTION TABLE 

SELECT INPUTS DATA INPUTS OUTPUT ENABLE OUTPUT 

So S1 n10 n11 n12 n13 nE nY 

X X X X X X H L 

L 

L 

H 

H 

L 

L 

L 

L 

L 

H 

X 

X 

X 

X 

L 

H 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

L 

H 

X 

X 

X 

X 

L 

H 

L 

L 

L 

L 

L 

H 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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74LV153 Dual 4-input multiplexer 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Voo DC supply voltage See Note 1 1.0 3.3 3.6 V 

VI Input voltage 0 - Voo V 

VO Output voltage 0 — Voo V 

Tarnb Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+85 
+125 -C

tr, tt Input rise and fall times 
Voo = 1.0V to 2.0V 
Voo = 2.OV to 2.7V 
Voo = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Voo = 1.0V (input levels GND or Voo); DC characteristics are guaranteed from Voo = 1.2V to Voo = 3.6V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Voo DC supply voltage —0.5 to +4.6 V 

f IIK DC input diode current Vi <—0.5 or Vi > Voo + 0.5V 20 mA 

t 'OK DC output diode current VO <-0.5 or VO > Voo + 0.5V 50 mA 

} 10 DC output source or sink current 
— standard outputs 

-o  5V <V0 < VOO + 0.5V 25 
mA 

t cN0, 
t Icc 

DC VOO or GND current for types with 
— standard outputs 50 

mA

Tstg Storage temperature range —65 to +150 °C 

Pror 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125`C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

V = 1.2V 0.9 0.9 

V 
V 

2.0 V cc = 1.4 1.4 

V00= 2.7 to 3.6V 2.0 2.0 

V L LOW level Input 
voltage 

Vcc=t 2 V 0.3 0.3 

V Vcc = 2.0 V 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = VIH or VIL; -Io = 100µA 1.2 

V 
Vcc = 2.0 V; Vi = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; Vi = VIH or VIL; -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; Vi = VIH or VIL -lo = 100µA 2.8 3.0 2.8 

off 

HIGH level output 
voltageV STAND; 
STANDARD 
outputs 

V 3.0 V; V = V or V 6mA CC = i - VIH VIL - o = 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2 V; Vi = VIH or VIL, lo= 100µA 0 

V

VCc = 2.0 V; Vi = VIH or VIL; lo = 100µA 0 0.2 0.2 

V 2.7 V; V = V or V I 100 A CC = I - VIH IL; O = 100IIA 0 0.2 0.2 

= 3.0 V; Vi = VIH or VIL; lO = 100µA 0 0.2 0.2 

VOL
ltage; 

ol_ 

LOW level output 

STANDARD 
outputs 

V 3.0 V; V V or V I cc = = VIH L; o = 6mA 0.25 0.40 0.50 V 

II Input leakage 
current Vcc = 3.6 V; Vi = Vcc or GND 1.0 1.0 µA 

cc Quiescent supply 
current; MSI Vcc = 3.6 V; Vi = VC0 or GND; to = 0 20.0 160 µA 

\loo 
Additional 
quiescent supply 
current per input 

V0C = 2.7 V to 3.6 V; VI = Vcc —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Dual 4-input multiplexer 74LV153 

AC CHARACTERISTICS 
GND = 0V; tr = t1 = 2.5ns; CL = 50pF; AL =KS3 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 <C -40 to +125 <C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
1Ir, to nY; 
2I to nY 

Figures 1, 2 

1.2 85 

ns 
2.0 29 56 66 

2.7 21 41 49 

3.0 to 3.6 162 33 39 

1PHUIPLH 
Propagation delay 
Sr, to nY 

Figures 1, 2 

1.2 90 

ns
2.0 31 58 70 

2.7 23 43 51 

3.0 to 3.6 172 34 41 

1PHUIPLH 
Propagation delay 
nE to nY 

Figures 1, 2 

1.2 60 

ns
2.0 20 39 46
2.7 15 29 34 

3.0 to 3.6 112 23 27 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25<C 
2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM=1.5 Vat VO ≥2.7V; 
VM =0.5VxVccat Vcc <2.7V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

11n , 21n
INPUT 

GND 

VOH 

n1/ OUTPUT 

VOL 

 \VM / 

PHL* 4-

\VM 

Ft PLH 

S V00542 

Figure 1. Input (11p, 2I ) to output (1Y, 2Y) 
propagation delays. 

V I

Sn, nE 
INPUT 

GND 

V OH 

nY OUTPUT 

V OL 

/VM 

tPHL -* 

\ V M 

F tPLH 

51/00543 

Figure 2. Select input (So, Si) and the output enable input (E) 
to output (nY ) propagation delays. 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

L =1k 

DEFINITIONS 
RL = Load resistor 

cL = Load capacitance includes iv and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLH/tPHL 

Vcc vi

<2 7V Vcc 

2.7-3.6V 2.7V 

S V00901 

Figure 3. Load circuitry for switching times. 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCO = 2.7 V and VCO = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 Vat VOC = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) a 2 V at VOO = 3.3 V. 

Tamb = 25°C 

• 16-line demultiplexing capability 

• Decodes 4 binary-coded inputs into one of 16 mutually 
exclusive outputs 

• 2-input enable gate for strobing or expansion 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tomb = 25°C; tr = t1 < 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH
Propagation delay 
An, En to Y,, 

CL = 15 pF; 
VCC = 3.3 V 11 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate VI = GND to VCC1 60 pF 

NOTE: 
CpD is used to determine the dynamic power dissipation (PO in µW) 
Pp = CpD x VCC2 x f; +E (CL x VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCc = supply voltage in V; 
E (CL x VCC2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV154 is a low-voltage CMOS device and is pin and function 
compatible with 74HC/HCT154. 

The 74LV154 decoders accept four active HIGH binary address 
inputs (A0 to A3) and provide 16 mutually exclusive active LOW 
outputs(Y0 to 415). 
The 2-input enable inputs (F0, F11 can be used to strobe the 
decoder to eliminate the normal decoding "glitches" on the outputs, 
or it can be used for expansion of the decoder. 

The enable input has two AND'ed inputs which must be LOW to 
enable the outputs. 

The 74LV154 can be used as a 1-to-16 demultiplexer by using one 
of the enable inputs as the multiplexed data input. 

When the other enable is LOW, the addressed output will follow the 
state of the applied data. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic DIL —40°C to +125'C 74LV154 N 74LV154 N SOT101-1 

24-Pin Plastic SO -40 C to +125°C 74LV154 D 74LV154 D SOT137-1 

24-Pin Plastic SSOP Type II -40°C to +125"C 74LV154 DB 74LV154 DB SOT340-1 

24-Pin Plastic TSSOP Type I -40"C to +125"C 74LV154 PW 74LV154PW DH SOT355-1 

PIN CONFIGURATION 

v Y 0 za V CC
V1 2 23  A 5
v2 3 22  I A 1

Y3I 4 21 I A2
04 20  A 3
0 5 6 19  E 1

Y 6I 7 18  E0
V7 8 7 Y15 
"81 9 Y14 
09 10 15 "13 

010 11 14 I V12
GND 1 12 13 X11 

5V00544 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1, 2, 3, 4, 5, 6, 7, 
8, 9, 10, 11, 13, 
14, 15, 16, 17 

Y0 to Y15 Outputs (active LOW) 

18,19 E0, E1 Enable inputs (active LOW) 

12 GND Ground (0 V) 

23, 22, 21, 20 A0 to A3 Address inputs 

16 VCC Positive supply voltage 
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LOGIC SYMBOL 

23  A0 Y0 • 1 

Y 1 • 2 

A 122 

21 A2 
Y10 • 11 

20 
V11 • 13 

A3 

18 • E0
V14 • • 16 

19 • E1 
Y 15 • 17 

SV00545 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 

23 
1

23 1 
DX X/V 

p 0 1 0 

22 2 22 2 I 
1
, 2 1`

21 G 
15 2 

3 21 2` 3

20 3` 4 20 

4

8 3` 4
3 

4 5 4 5

5 6 5 6

7 
8 7b, 8 

8 - 
9 8b_ 9 

9 
10 

9 
` 10 

b 11 ` 11 
10 10 

11 
13 

11 
` 13 

12 \ 
14 12 ` 14 

13 b_ 
15 13 ` 15 

18~ & 14 b 16 1 ,_t7,_ & 14 ` 16 

19~ 15 \ 17 19 r. 
EN 15 ` 17 

SV00546 

FUNCTIONAL DIAGRAM 

18 

19 

23 22 21 20 

E 

 d 
 C 

A0 A l A2 A3

DECODER 

V V 
YO Y1 V2 YV3 Y3'4 ~VS V  6 v  7 8 

1 2 3 4 5 6 7 8 9 

Y9 IV101'YI11'V,21Y131vi4'fV15 
10 11 13 14 15 16 17 

SV00547 
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FUNCTION TABLE 
INPUTS OUTPUTS 

~0 E1 AO Al A2 A3 Yo Y1 Y2 73 74 YS Ys 77 Ye 79 Y10 Y11 V12 V13 V14 Y15 
H 

H 

L 

H 

L 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

C
 

r 

r 

r L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

r 

r 

r 

r L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 
r 

r 

r 

r H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vic DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - VOO V 

Vp Output voltage 0 — V V 

Tamb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+85 
+125 

oC

tr, t1 Input rise and fall times 
VC0 = 1.OV to 2.OV 

= 2.OV to 2.7V 
VOO = 2.7V to 3.6V 

- 
- 
- 

- 
- 
- 

500 
200 
100 

ns/V 

NOTE: 
1. The LV is guaranteed to function down to VOO = 1.OV (input levels GND or Voc); DC characteristics are guaranteed from VOO = 1.2V to VOO = 3.6V. 
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ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

t IIK DC input diode current VI <—0.5 or VI > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or V0 > Vcc + 0.5V 50 mA 

t 0
DC output source or sink current 
— standard outputs 

—0.5V < V < V + 0.SV o cc 25 
mA 

t  1 
GND. 

t Icc 

DC VCC or GND current for types with 
— standard outputs 50 

mA

T515 Storage temperature range —65 to +150 °C 

PTOT

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60"C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

Vcc 1.2V 0.9 0.9 

V 
V 

2.0 V cc = 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

V 
IL 

LOW level Input 
voltage 

V00=1.2V 0.3 0.3 

V 
V 

2.0 V CC = 0.6 0.6 

VCC=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

VCc = 1.2 V; VI = VIH or VIL; —10 = 100µA 1.2 

V 
VCC = 2.0 V; VI = VIH or VIL, —10 = 100µA 1.8 2.0 1.8 
VCC = 2.7 V; VI = VIH or VIL; —10 = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL; —10 = 100µA 2.8 3.0 2.8 

VOH

HIGH level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0 V; VI = VIH or VIL; —10 = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V00= 1.2 V; VI = VIH Or VIL; 10 = 100µA 0 

V 
VCC = 2.0 V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 
VCC = 2.7 V; VI = VIH or VIL; IO = 100µA 0 0.2 0.2 

VCC = 3.0 V; VI = VIH or VIL; Ip = 100µA 0 0.2 0.2 

V
VOL 

LOW level output 
STANvoltage; 
STANDARD 
outputs 

V =3.0V;V =V orV CC - - IH L; O = 6mA 0.25 0.40 0.50 V 

11
Input leakage 
current Vcc = 3.6 V; VI = VCC or GND 1.0 1.0 µA 
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DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40'C to +125C 

MIN TYP1 MAX MIN MAX 

ICC Quiescent supply 
current; MSI VCc = 3.6 V; VI = or GND; IO = 0 20.0 160 µA 

~'CC 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf U 2.5ns; CL = 50pF; RL = 1 KQ 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -4O to+85 C -40 to+125 C 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHutPLH 
Propagation delay 
An to Yn Figures 1, 2 g 

1.2 65 

ns 
2.0 22 43 51 

2.7 16 31 38 

3.0 to 3.6 122 25 30 

tPHutPLH 
Propagation delay 
E ton n 

Figures 1, 2 

1.2 70 

nS 
2.0 24 44 54 

2.7 18 33 40 

3.0 to 3.6 132 26 32 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C. 
2. Typical values are measured at VCC = 3.3 V. 

AC WAVEFORMS 
VM = 1.5 V at VCC U 2.7 V; 
VM = 0.5 a VCC at VCC <2.7 V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

INPUTS 

GND  

PHL 

VOH 

OUTPUTS 

VOL 

F PLH 

SV00549 

Figure 1. Address input (AD) to output (Y„) 
propagation delays. 

V I

INPUTS 

GND 

PHL* F - F PLH 

VOH 

OUTPUTS 

VOL 

SV00550 

Figure 2. Enable input (E„) to output (Y5) 
propagation delays. 
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TEST CIRCUIT 

vCC 

Test Circuit for switching times 

L=Ik 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tpLHItPHL 

Vcc VI 

c 2.7V VCC 

2.7-3.6V 2.7V 

S V00901 

Figure 3. Load circuitry for switching times. 

Figure 4. 1-of-16 decoder; LOW level output is selected. 

Figure 5. 1-of-16 demultiplexer; logic level on selected 

outputs follow the logic level on the data input. 
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FEATURES 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VCC = 3.3 V, 
Tamb = 25`C 

• Typical VOHV (output VOH undershoot) > 2 V at VCC = 3.3 V, 
Tamb = 25°C 

• Output capability: standard 

• ICC category: MSI 

DESCRIPTION 
The 74LV157 is a low-voltage CMOS device and is pin and function 
compatible with 74HC/HCT157. 

The 74LV157 is a quad 2-input multiplexer which selects 4 bits of data 
from two sources under the control of a common data select input (S). 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf C 2.5 ns 

SYMBOL PARAMETER CONDffIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
nlo, n11, to nY 
E to nY 
S to nY 

CL = 15 pF; 
VCC = 3.3 V 

10 
11 
12 

ns 

CI Input capacitance 3.5 pF 

Cp0 Power dissipation capacitance per gate VI = GND to VCC1 70 pF 

NOTES: 
1. Cp0 is used to determine the dynamic power dissipation (P0 in µW) 

PO = Cp0 x VCC2 x fi + v (CL x Vpc2 x f<) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 

(CL x VCc2 x fo) = sum of the outputs. 

The four outputs present the selected data in the true (non-inverted) 
form. The enable input (E) is active LOW. When E is HIGH, all of the 
outputs (1Y to 4Y) are forced LOW regardless of all other input 
conditions. 

Moving the data from two groups of registers to four common output 
buses is a common use of the 74LV157. The state of the common 
data select input (S) determines the particular register from which 
the data comes. It can also be used as function generator. 

The device is useful for implementing highly irregular logic by 
generating any four of the 16 different functions of two variables with 
one variable common. 

The 74LV157 is the logic implementation of a 4-pole, 2-position 
switch, where the position of the switch is determined by the logic 
levels applied to S. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125`C 74LV157 N 74LV157 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV157 D 74LV157 D SOT109-1 

16-Pin Plastic SSOP Type II —40`C to +125`C 74LV157 DO 74LV157 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40'C to +125`C 74LV157 PW 74LV157PW DH SOT403-1 
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PIN CONFIGURATION 

S I  1 16 I VCC 

110 1 2 15 E 

3 14 41 0 

1Y 14 13 411

21 0 12 4Y 

21 1 6 310

2Y 7 10 311

GND 8 3Y 

SV00563 

PIN DESCRIPTION 

PIN 
NUMBER 

 SYMBOL FUNCTION 

1 S Common data select input 

2, 5, 11, 14 110 to 41c Data inputs from source 0 

3, 6, 10, 13 111 to 411 Data inputs from source 1 

4, 7, 9, 12 1 Y to 4Y Multiplexer outputs 

8 GND Ground (0 V) 

15 1` Enable inputs (active LOW) 

16 Vic Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

z 110
ry a 

3 

5 210

6 211
2Y 7 

11 310
SELECTOR MULTIPLEXER 

OUTPUTS 
3Y 

10 311

14 410
4Y 2 

13 411

S E 

15 

SV00566 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer 74LV157 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VCC DC supply voltage See Note 1 1.0 3.3 3.6 V 

VI Input voltage 0 — VCC V 

VO Output voltage 0 — VCO V 

Tarnb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 °C 

tr, tf Input rise and fall times 
Vcc = 1.0V to 2.0V 
VOO = 2.0V to 2.7V 
VCO = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to VCC = 1.0V (input levels GND or VOO); DC characteristics are guaranteed from VCC = 1.2V to VCO = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VC0 DC supply voltage -0.5 to +4.6 V 

t IIK DC input diode current Vi <—0.5 or Vi > VCO + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > VC0 + 0.5V 50 mA 

t 
lO 

DC output source or sink current 
— standard outputs —0.5V <V0 < VOO + 0.5V 25 mA 

t  IGNO' 
±ICC 

DC VAC or GND current for types with 
— standard outputs 50 mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer 74LV157 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIN 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 
VV00= 2.0 V 1.4 1.4

V0C=2.7 to 3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

Vcc=1.2V 0.3 0.3 

V 
V 

2.0 V cc = 0.6 0.6 

Vcc = 2.7 to 3.6 V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

V00 = 1.2 V; Vi = VIH or VIL —10 = 100µA 1.2 

V Vcc = 2.0 V; Vi = VIH or VIL, -10 = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; Vi = VIH or VIL; —1 = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; Vi = VIH or VIL, -10 = 100µA 2.8 3.0 2.8 

V 
off 

HIGH level output 
STANvoltage; 
STANDARD 
outputs 

V 3.0 V; V = V or V I 6mA cc= i- VIH VIL; 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2 V; VI = V1H or VIL, to = 100µA 0 

V 
Vcc = 2.0 V; Vi = VIH or VIL, IO = 100µA 0 0.2 0.2 

V00 = 2.7 V; Vi = VIH or VIL Io = 100µA 0 0.2 0.2 

Vcc = 3.0 V; Vi = VIH or VIL. to = 100µA 0 0.2 0.2 

V
VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V= V or V I cc = - VIH VIL. O = 6mA 0.25 0.40 0.50 V 

ll Input leakage 
current Vcc = 3.6 V; Vi = V00 or GND 1.0 1.0 µA 

IOc Quiescent supply 
current; MSI Vcc = 3.6 V; V1 = V00 or GND; Ic = 0 20.0 160 µA 

410C 
Additional 
quiescent supply 
current per input 

V00 = 2.7 V to 3.6 V; Vi = V00 —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tarnb = 25°C. 

1998 Apr 30 190 



Philips Semiconductors Product specification 

Quad 2-input multiplexer 74LV157 

AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; AL = KS2 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to+85'C —40 to+125 C 

V0(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
n10 to nY; 
n11 to nY 

Figures 1, 2 

1.2 65 

ns 
2.0 22 43 51 

2.7 16 31 38 

3.0 to 3.6 122 25 30 

tPHUtPLH 
Propagation delay 
E to nY 

Figures 1,2 

1.2 70 

ns 
2.0 24 44 54 

2.7 18 33 40 

3.0 to 3.6 132 26 32 

tPHUtPLH 
Propagation delay 
S to nY Figures 1, 2 

1.2 75 

ns
2.0 26 49 60 

2.7 19 36 44 

3.0 to 3.6 142 29 35 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tarnb = 25'C 
2. Typical values are measured at Vcc = 3.3 V. 

AC WAVEFORMS 
VM =1.5 Vat Vc0 ≥2.7V; 
VM =0.5VxVc0atVcc<2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vcc 

E INPUT 

GND  

iPHL 

V OH 

nY OUTPUT 

VOL 

F t— tPLH 

SV00567 

Figure 1. Enable input (E) to output (nY) 
propagation delays and output transition times. 

VCC 

n10 , ni t , S 
INPUT 

GND 

von 

nY OUTPUT 

iPHL -)► 4- -* 

VOL 

t- tPLH 

J 
SV00568 

Figure 2. Data inputs (nIR) and common data select input (S) to 
output (nY) propagation delays. 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

0L = Load capacitance includes fg and probe capacitance 

RT = Termination resistance should be equal to ZOOT at pulse generators. 

TEST 

tPLH/tPHL 

Vcc VI

< 2.7V Vcc 

2.7-3.6V 2.7V 

5v00901 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 

74LV161 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOO = 2.7 V and VOO = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VOO = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat VOO = 3.3 V, 

Tamb = 25°C 

• Asynchronous reset 

• Synchronous counting and loading 

• Two count enable inputs for n-bit cascading 

• Positive-edge triggered clock 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND=0 V; Tamb =25°C;tr =tt02.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
CPtoQ0

CL = 15 pF; 
VOO=3.3V 15 

CP to TC 18 
tPHL/tPLH sevil to On 15 ns 

MR to TC 17 
CET to TC 9 

fmax Maximum clock frequency 77 MHz 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate VI = GND to VOO1 25 pF 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VOD2 x f; + (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VOO = supply voltage in V; 
ï (CL x VOO2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV161 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT161. 

The 74LV161 is a synchronous presettable binary counter which 
features an internal look-head carry and can be used for high-speed 
counting. Synchronous operation is provided by having all flip-flops 
clocked simultaneously on the positive-going edge of the clock (CP). 
The outputs (Go to 0 3) of the counters may be preset to a HIGH or 
LOW level. A LOW level at the parallel enable input (PE) disables the 
counting action and causes the data at the data inputs (Do to D3) to be 
loaded into the counter on the positive-going edge of the clock 
(providing that the set-up and hold time requirements for IC are met). 
Preset takes place regardless of the levels at count enable inputs 
(CEP and CET). A low level at the master reset input (Mn) sets all 
four outputs of the flip-flops (Qp to 03) to LOW level regardless of the 
levels at CP, PC, CET and CEP inputs (thus providing an 
asynchronous clear function). 

The look-ahead carry simplifies serial cascading of the counters. 
Both count enable inputs (CEP and CET) must be HIGH to count. 
The CET input is fed forward to enable the terminal count output 
(TC). The TC output thus enabled will produce a HIGH output pulse 
of a duration approximately equal to a HIGH level output of 0 0. This 
pulse can be used to enable the next cascading stage. The 
maximum clock frequency for the cascaded counters is determined 
by the CP to TC propagation delay and CEP to CP set-up time, 
according to the following formula: 

_  1 
f " tplm f (CP to TC) + tSU(CEP to CP) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV161 N 74LV161 N SOT38-4 

16-Pin Plastic SO -40'C to +125°C 74LV161 D 74LV161 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV161 DB 74LV161 DB SOT338-1 

16-Pin PlasticTSSOP Type I —40°Cto+125°C 74LV161PW 74LV161PWDH SOT403-1 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

PIN CONFIGURATION 

Mn 

CP z 

16 I VCC 

1s Tc 

D0 3 14 100

D1 4 3   10 1 

D2 2 02 

03 6 II  0 3 

CEP 7 10 CET 

GND 8 PE 

SV00569 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1 MR Asynchronous master reset (active LOW) 

2 CP Clock input 
(LOW-to-HIGH, edge-triggered) 

3, 4, 5, 6 Do to D3 Data inputs 

7 CEP Count enable inputs 

8 GND Ground (DV) 

9 PE Parallel enable input (active LOW) 

10 CET Count enable carry input 

14, 13, 12, 
11 

Go to O3 Flip-flop outputs 

15 IC Terminal count output 

16 Vic Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

1t R CTR4 

9 
M1 

03 7
10 04 

C2/1 ,3,4+ 

I-. r 3

1, 2D 
4 

4 13 

5 12 

6 11 

5 
4C1=15 

SVoosat 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

3 4 5 6 

Do 0, 02 03 

9 C PARALLEL LOAD 
CIRCUITRY 

10 CET 

TC 15 
7 CEP 

aINARY 
2 CP COUNTER 

Mn C 

0 o Oi 02 03 

14 13 12 11 
SV00572 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 

74LV161 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR CP CEP CET PE D0 TC 

Reset (clear) L X X X X X L L 

Parallel load 
H 

H 

T 
T 

X 

X 

X 

X 

I 

I 

I 

h 

L 

H 

L 

Count H T h h h X Count ` 

Hold (do nothing) 
H 

H 

X 

X 

I 

X 

X 

I 

h 

h 

X 

X 

qn 

qn

` 

L 

NOTES: 
= The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH) 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition 
X = don't care 
T = LOW-to-HIGH clock transition 

STATE DIAGRAM TYPICAL TIMING SEQUENCE 

MR 

PE 

Dy 

D1

02

D3

CP 

CEP 

CET 

O0 

O3

TC 

LJ 

J 
J 

I

I 

 I 
 n 

12 13 14 15 0 1 2, 

reset presets count „4 inhibit 

Typical timing sequence: reset outputs to zero, preset to binary twelve; 
count to thirteen, fourteen, fifteen, zero, on and two, inhibit. 

Sv00574 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 — Vcc V 

VO Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air See and AC 
charaacc teristics 

—40 
-40 

+ 
+125 

°C

tr, tt Input rise and fall times 
Vcc = 1.0V to 2.0V 
Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

- 
- 
— 

500 
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

t I1K DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or V0> 
Vcc 

+ 0.5V 50 mA 

+ IO DC output source or sink current— standard outputs —0.5V <V < Vcc + 0.5V 25 mA 

t  I 
ONE' t 

Icc 

DC Vcc or GND current for types with 
— standard outputs 50 

mA

Tst9 Storage temperature range —65t0+150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70`C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 
MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00=1.2V 0.9 0.9 

VVCC = 2.0 V 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

VIL LOW level Input 
voltage 

V0 1.2V 0.3 0.3 

V Vcc = 2.0 V 0.6 0.6 

VCC = 2.7 to 3.6 V 0.8 0.8 

VoH 
HIGH level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL. —lO = 100µA 1.2 

V 
Vcc = 2.0 V; VI = VIH or VIL, —10 = 100µA 1.8 2.0 1.8 

Vcc = 2.7 V; VI = VIH or VIL —10 = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL, —10 = 100µA 2.8 3.0 2.8 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL, —l0 = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, 10= 100µA 0 

V 
VCC = 2.0 V; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

V 2.7 V; V = V or V I 100 A CC= I- VIH IL; 0= µ 0 0.2 0.2 

VCC = 3.0 V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltageV STAND
STANDARD 
outputs 

V 3.0 V; V = V or V I 6mA CC = I — VIH IL; O = 0.25 0.40 0.50 V 

Input leakage 
current Vcc = 3.6 V; VI = V00 or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 3.6 V; VI = Voc or GND; 10 = 0 20.0 160 µA 

AICc 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = V00 —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

Ac CHARACTERISTICS 
GND = 0V; t, = q ≤ 2.5ns; CL = 50pF; RL = 1KG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85'C -40 to +125 °C 

V0 (V) MIN TYP1 MAX MIN MAX 

tPHUtPLH Propagation delay 
CP to Q 

Figures 1, 6 

1.2 95 

ns 
2.0 32 61 75 

2.7 24 45 55 

3.0 t0 3.6 182 36 44 

tPHUtPLH 
Propagation delay 
CP to TC 

Figures 1, 6 

1.2 115 

ns 
2.0 39 75 90 

2.7 29 55 66 

3.010 3.6 222 44 53 

tPHU1PLH 
Propagation delay 
FTFf to Q 

Figures 2, 6 

1.2 95 

ns 
2.0 32 61 75 

2.7 24 45 55 

3.0 to 3.6 182 36 44 

tPHUtPLH 
Propagation delay 
1aR to IC 

Figures 2, 6 

1.2 105 

ns 
2.0 36 68 82 

2.7 26 50 60 

3.0 to 3.6 202 40 48 

tPHUtPLH Propagation delay 
CET to IC 

Figures 3, 6 

1.2 55 

ns 
2.0 19 36 44 

2.7 14 26 33 

3.0 to 3.6 102 21 26 

tW
Clock pulse width 
HIGH or LOW Figures 1,6 

2.0 34 10 41 

ns 2.7 25 8 30 

3.0 to 3.6 20 62 24 

tW
Master reset width; 
LO Figures 2,6 

2.0 34 14 41 

ns 2.7 25 10 30 

3.0 to 3.6 20 82 24 

trem 
Removal time 
FR to CP Figures 2,6 

1.2 25 

ns 
2.0 22 9 26 

2.7 16 6 19 

3.0 to 3.6 13 52 15 

tsu 
Set-up time 
D to CP 

Figures 4, 6 

1.2 25 

ns 
2.0 22 9 26 

2.7 16 6 19 

3.0 to 3.6 13 52 15 

isu 

Set-up time 
pF to CP Figures 4,6 

1.2 30 

ns 
2.0 22 10 26 
2.7 16 8 19 

3.0 to 3.6 13 62 15 

tsu 
Set-up time 
CEP, CET to CP 

Figures 5, 6 

1.2 30 

ns 
2.0 22 10 26 
2.7 16 8 19 

3.0 to 3.6 13 62 15 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

AC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT —40 to +85 °C —40 to +125 °C 
V00(V) MIN TYP1 MAX MIN MAX 

th 
Hold time 
D5, PE, CEP, CET to 
CP 

Figures 4-6 

1.2 —35 

as  
2.0 0 -12 0 

2.7 0 -9 0 

3.0 to 3.6 0 -72 0 

tmax 
Maximum clock 
pulse frequency Figures 1,6 

2.0 14 40 12 

MHz 2.7 19 58 16 

3.0 to 3.6 24 70 20 
NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VC0 = 3.3 V. 

AC WAVEFORMS 
VM=1.5VatVcc≥2.7V; 
VM =0.5xVCC atVCC <2.7V; 
VOL and VOH are the typical output voltage drop that occur with the output load. 

CPINPUT 

J 
VM

GND 
4— tw —► 

4 tPHL * 

V0H 

O, IC 
OUTPUT 

V0L 

} Vµ 

4 tPLC * 

 f 
SV00576 

Figure 1. Clock (CP) to outputs (Q, TC) propagation delays, 
the clock pulse width and the maximum clock frequency. 

•I 

FTFi INPUT V 

GND 

VI

CP INPUT 

GND 

V0H 

Q ,TC 
OUTPUT 

V0L 

tw —► 
i t,em

E--tPHL _1 

4-

V 

SV00577 

Figure 2. Master reset (MR) pulse width, 
the master reset to output (Qn, TC) propagation delays 

and the master reset to clock (CP) removal times. 

VI

CET INPUT 

GND 

VOH 

TC OUTPUT 

V0L 

1 
4- tpLH 4- IPHL 

\ 

SV00578 

Figure 3. Input (CET) to output (TC) propagation delays. 

Vi

PE INPUT 

GND 

VI 

CP INPUT 

GND 

I,, 

\ / 
t 

F s F 
* t 4 ^ M 

Vi 

D INPUT VM

GND 

The shaded areas indicate when the input is permitted to change 
for predictable output performance. SV00579 

Figure 4. Set-up and hold times for input (Do) 
and parallel enable input (PE). 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LV161 

AC WAVEFORMS (Continued) 
VM =1.5 Vat VOO≥2.7V; 
VM =0.5xVccatVCO<2.7V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi 

CEP, CET 

INPUT 

GND 

Vi 

CF INPUT 

GND 

'V 

The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SV00580 

Figure 5. CEP and CET set-up and hold times. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

RL=1KU 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
AT = Termination resistance should be equal to ZOUT 

of pulse generators. 

SWITCH POSITION 

TEST 

tPLH/tPHL 

VcC VI 

<2.7V VCC 

2.7-3.6V 2.7V 

svoosot 

Figure 6. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 74LV163 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VCC = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output V0H undershoot) > 2 V at Vc0 = 3.3 V, 

Tamb = 25°C 

• Synchronous counting and loading 

• Two count enable inputs for n-bit cascading 

• Positive-edge triggered clock 

• Synchronous reset 

• Output capability: standard 

• ICC category: MSI 

DESCRIPTION 
The 74LV163 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT163. 

The 74LV163 is a synchronous presettable binary counter which 
features an internal look-head carry and can be used for high-speed 
counting. Synchronous operation is provided by having all flip-flops 

QUICK REFERENCE DATA 
GND=0 V;Tamb=25°C;tr=tt02.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
CPtoO 

CL = 15 pF; 
VCC =3.3V 15 

tPHL/tPLH CP to TC 18 ns 

CET to TC 9 

fmax Maximum clock frequency 77 MHz 

Ci Input capacitance 3.5 pF 

Cp0 Power dissipation capacitance per gate Vi = GND to VCC1 25 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

Pp = CPD x VCC2 x fi +  V (CL x VCC2 x f5) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
V (CL x VCC2 x f0) = sum of the outputs. 

clocked simultaneously on the positive-going edge of the clock (CP). 
The outputs (Qp to O3) of the counters may be preset to a HIGH or 
LOW level. A LOW level at the parallel enable input (FE) disables the 
counting action and causes the data at the data inputs (Do to D3) to be 
loaded into the counter on the positive-going edge of the clock 
(providing that the set-up and hold time requirements for FE are met). 
Preset takes place regardless of the levels at count enable inputs 
(CEP and CET). A low level at the master reset input (SIR) sets all 
four outputs of the flip-flops (Qo to O3) to LOW level after the next 
positive-going transition on the clock (CP) input (provided that the 
set-up and hold time requirements for MR are met). 

This action occurs regardless of the levels at PE, CET and CEP 
inputs. This synchronous reset feature enables the designer to 
modify the maximum count with only one external NAND gate. The 
look ahead carry simplifies serial cascading of the counters. Both 
count enable inputs (CEP and CET) must be HIGH to count. The 
CET input is fed forward to enable the terminal count output (TC). 
The TC output thus enabled will produce a HIGH output pulse of a 
duration approximately equal to a HIGH level output of Qo. This 
pulse can be used to enable the next cascading stage. The 
maximum clock frequency for the cascaded counters is determined 
by the CP to TC propagation delay and CEP to CP set-up time, 
according to the following formula: 

_  1 

f 
max 

tplmax) (CP to TC) + is (CEP to CP) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV163 N 74LV163 N SOT38-4 

16-Pin Plastic SO -40°C to +125'C 74LV163 D 74LV163 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV163 DB 74LV163 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV163 PW 74LV163PW DH SOT403-1 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 

74LV163 

PIN CONFIGURATION 

ZJ 
M1s 

z CP 

D0` 3 

16 

15 

14 

 vcC 

TC 

O0 

O, 4 13 01 

D2 5 2 O2 

Dot 6 11 100

CEPI 7 0 CET 

GND[ 8 9 PE 

SV00569 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 MR Asynchronous master reset 
(active LOW) 

2 CP Clock input 
(LOW-to-HIGH, edge-triggered) 

3, 4, 5, 6 D0 to D3 Data inputs 

7 CEP Count enable inputs 

8 GND Ground (0 V) 

9 PE Parallel enable input (active LOW) 

10 CET Count enable carry input 

14, 13, 12, 11 OD to O3 Flip-flop outputs 

15 TC Terminal count output 

16 Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

CTR4 
R 

9 
M1 

G3 
10 G4 

2 C2/1,3,4+ 

3 r 4 
1, 2D 

4 13 

5 12 

6 11 

15 
4CT = 15 

V00571 S 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

s 

3 4 5 6 

PE 

10 CET 

D0 D1 D2 D3 

a PARALLEL LOAD 
CIRCUITRY 

7 CEP 

2 CP 

MEt  O 

BINARY 
COUNTER 

O0 O, O2 O3 

TC 15 

14 13 12 11 
SV00572 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 74LV163 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR CP CEP CET FE D O TC 

Reset (clear) I T X X X X L L 

Parallel load 
h 

h 

T 
T 

X 

X 

X 

X 

I 

I 

I 

h 

L 

H 

L 
` 

Count h T h h h X Count ` 

Hold (do nothing) 
h 

h 

X 

X 

I 

X 

X 

I 

h 

h 

X 

X 

qn

qn L 

NOTES: 
= The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH) 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition 
X = don't care 
T = LOW-to-HIGH clock transition 

STATE DIAGRAM TYPICAL TIMING SEQUENCE 

Do 

Or

D2

D3 

CF 

CEP 

CET 

Qo 

- J 

J 
J 

or

Qz

43 

TC 

I

I 

12 13 14 15 10 1 2 

reset preset*—  count —►ice—  inhibit —* 

Typical timing sequence; reset outputs to zero; preset to binary twelve; count to 
thirteen, fourteen, fifteen, zero, one and two; inhibit 

SV00582 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 

74LV163 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 74LV163 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VC0 DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - V00 V 

VO Output voltage 0 - V00 V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—400 

+85 
+125 

oC

Vc0 = 1.0V to 2.OV - - 500 
tr, ti Input rise and fall times V00 = 2.OV to 2.7V — — 200 ns/V 

V00 = 2.7V to 3.6V - - 100 

NOTE: 
1. The LV is guaranteed to function down to V00 = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from V00 = 1.2V to V0C = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

t Ii< DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > V00 + 0.5V 50 mA 

t lo DC output source or sink current 
— standard outputs —0.5V < VO < V00 + 0.5V 25 mA 

t IGNO 
t ICC 

DC V00 or GND current for types with 
— standard outputs 50 mA 

Tsty Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 

74LV163 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V V 2.0 V cc = 1.4 1.4 

Vcc = 2.7 to 3.6 V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

Vcc =1.2V 0.3 0.3 

V V 2.0 V cc = 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; VI = VIH or VIL; —I0 = 100µA 1.2 

V 
Vcc = 2.0 V; Vi = VIH or VIL —lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7 V; VI = VIH or VIL; —Io = 100µA 2.5 2.7 2.5 

uCC = 3.0 V; VI = VIH or VIL; —1 = 100µA 2.8 3.0 2.8 

V 
off 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V - V or V I 6mA Vcc I- VIH IL; - o= 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V0C = 1.2 V; VI = VIH or VIL, l0 = 100µA 0 

V 
Vcc = 2.0 V; VI = VIH or VIL, 10 = 1 OOpA 0 0.2 0.2 

Vcc = 2.7 V; VI = VIH or VIL to = 100µA 0 0.2 0.2 

Vcc = 3.0 V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

V
VOL 

LOW level output 
STANvoltage; 
STANDARD 
outputs 

V 3.0 V; V = V or V I 6mA cc = I - VIH IL; O = 0.25 0.40 0.50 V 

II Input leakage 
current Vcc = 3.6 V; VI = VcC or GND 1.0 1.0 µA 

IC0 Quiescente nt; 
MS  

supply 
cu cur Vcc = 3.6 V; VI = Vcc or GND; Io = 0 20.0 160 µA 

olcC 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = Vcc —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74LV163 

AC CHARACTERISTICS 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF; RL = I K52 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

Vcc(V) MIN TYP7 MAX MIN MAX 

tPHUtPLH Propagation delay 
CP to On

Figures 1

1.2 95 

ns 
2.0 32 61 75 

2.7 24 45 55 

3.0 to 3.6 182 36 44 

tPHUtPLH 
Propagation delay 
CP to IC Figures 1 

1.2 115 

ns 
2.0 39 75 90 

2.7 29 55 66 

3.0 to 3.6 222 44 53 

tPHUtPLH 
Propagation delay 
CET to TC Figures 2 

1.2 55 

ns
2.0 19 36 44 

2.7 14 26 33 

3.0 to 3.6 102 21 26 

tW
Clock pulse width 
HIGH or LOW Figures 1 

2.0 34 10 41 

ns 2.7 25 8 30 

3.0 to 3.6 20 62 24 

i s

Set-upSet- time 
MR, Dn to CP 

Figures 3, 4 

1.2 25 

2.0 22 9 

2.7 16 6 19 

3.0 to 3.6 13 52 15 

tSU 
Set-up time 
PE to CP Figures 3 

1.2 30 

ns 
2.0 22 10 26 

2.7 16 8 19 

3.0 to 3.6 13 62 15 

tsu 
Set-up time 
CEP, CET to CP 

Figures 5 

1.2 30 

ns 
2.7 

,8 26 

16 19

3.0 to 3.6 13 62 15 

th
Hold time 
Dn, PE, CEP, CET, 
&toCP 

Figures 3, 4, 5 

1.2 —35 

ns 
2.0 0 -12 0 

2.7 0 -g 0 

3.010 3.6 0 -7 0 

tmax 
Maximum clock 
pulse frequency 

Figures 1 

2.0 14 40 12 

MHz 2.7 19 58 16 

3.010 3.6 24 70 20 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at Vcc = 3.3 V. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 

74LV163 

AC WAVEFORMS 
VM =1.5Vat ≥2.7V; 
VM=0.5xVCCatVOO<2.7V; 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

4 — t/fmax >• 

Vi 

/ 
CF INPUT * VM

GND J 
4 — tw — * 

F tPHL 

voH 

On, TC 

OUTPUT 

VOL 

4 -PLC  * 

 / 
SV00576 

Figure 1. Clock (CP) to outputs (On, TC) propagation delays, 
the clock pulse width and the maximum clock frequency. 

VI  

CET INPUT /VM
GND 

!— tpLH t— tPHL 

VOH 

TC OUTPUT 

VOL 

SV00578 

Figure 2. Input (CET) to output (TC) propagation delays and 
output transition times. 

v, 

FE INPUT } V 

GND 
f — tsu —► 

VI

CF INPUT VM -/-

GND 

D INPUT 

GND 

4 -

f tsu -► 
* try F 

The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SV00579 

Figure 3. Set-up and hold times for input (Dn) 
and parallel enable input (~E). 

MPf V 
INPUT 

a 

GND 

Vi

CF INPUT 

GND 

t I -►I tsu f-
-Y th H-

 f. \ 
The shaded areas indicate when the input is permitted to change 
for predictable output performance. S V00584 

Figure 4. M set-up and hold times. 

CEP, CET 
INPUT 

GND 

vi 

CF INPUT 

GND 

The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SV00580 

Figure 5. CEP and CET set-up and hold times. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

RL=rho 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT = Termination resistance should be equal to ZOUT 

of pulse generators. 

SWITCH POSITION 

TEST 

tPLH/tPHL 

VCC VI

<2.7V VCC 

2.7-3.6V 2.7V 

svoo9of 

Figure 6. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

8-bit serial-in/parallel-out shift register 74LV164 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ 
Vcc 

= 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ 
Vcc 

= 3.3V, 

Tamb = 25°C 

• Gated serial data inputs 

• Asynchronous master reset 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
tPHL/tPLH CP to Q CL = 15pF 12 as 

MR to Qc Vcc = 3.3V 12 

fmax Maximum clock frequency 78 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 
40 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; +£ (CL X Vcc2 x t) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
£ (CL x Vcc2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LV164 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with the 74HC/HCT164. 

The 74LV164 is an 8-bit edge-triggered shift register with serial data 
entry and an output from each of the eight stages. Data is entered 
serially through one of two inputs (Dsa or Dsb); either input can be 
used as an active HIGH enable for data entry through the other 
input. Both inputs must be connected together or an unused input 
must be tied HIGH. 

Data shifts one place to the right on each LOW-to-HIGH transition of 
the clock (CP) input and enters into Qo, which is the logical AND of 
the two data inputs (Dsa, Dub) that existed one set-up time prior to 
the rising clock edge. 

A LOW on the master reset (MR) input overrides all other inputs and 
clears the register asynchronously, forcing all outputs LOW. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV164 N 74LV164 N SOT27-1 

14-Pin Plastic SO -40°C to +125°C 74LV164 D 74LV164 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +125°C 74LV164 DB 74LV164 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +125°C 74LV164 PW 74LV164PW DH SOT402-1 
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Philips Semiconductors Product specification 

8-bit serial-in/parallel-out shift register 74LV164 

PIN CONFIGURATION 

oa f 

DEC 
Q~ ~C—
G' I 

Q2 C 
G3 

GND C 

0V00381 

LOGIC SYMBOL 

PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1,2 Dsa, D55 Data inputs 

3, 4, 5, 6, 
10, 11, 
12, 13 

001007 Outputs 

7 GND Ground (OV) 

8 CP Clock input (LOW-to-HIGH, edge-trig-
gered) 

9 ff Master reset input (active LOW) 

14 Vc Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 
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8-bit serial-in/parallel-out shift register 74LV164 

FUNCTIONAL DIAGRAM 

05a 

z 
~sb 

1 8-BIT SERIAL-IN/PARALLEL-OUT 
CP SHIFT REGISTER 

MR 

00 0 1 02 03 oq 0 5 06 07

3 4 5 6 10 11 12 13 

SV00384 

ABSOLUTE MAXIMUM RATINGSI, 2 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current VI <—0.5 or VI > Vcc + 0.5V 20 mA 

±Ipp DC output diode current VG <—0.5 or VG > Vcc + 0.5V 50 mA 

±IC DC output source or sink current 
— standard outputs —0.5V < Vp < VCC + 0.5V 25 mA 

±IGNp, 
±Icc 

DC Vcc or GND current for types with 
—standard outputs 50 mA 

T6tg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUTS 

M CP Dsa Dsb O0 O1 -O7

Reset (clear) L X x x L L— L 

Shift 

H 
H 
H 
H 

T 
T 
T 
T 

I 
I 
h 
h 

I 
h 
I 
h 

L 
L 
L 
H 

q0 —q6 
q0 —q6

g0 —g6 
q5 —q6 

H HIGH voltage level 
h HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
L LOW voltage level 
I LOW voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
q Lower case letter indicates the state of referenced input 

one set-up time prior to the LOW-to-HIGH CP transition 
T LOW-to-HIGH clock transition 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VCC DC supply voltage See Note 1 1.0 3.3 5.5 V 

VI Input voltage 0 - Vcc V 

VO Output voltage 0 - VCc V 

Operating ambient temperature range in free See DC and AC —40 +85 
Tomb air characteristics —40 +125 ~C

Vcc = 1.OV to 2.oV — — 500 

t„ tt Input rise and fall times Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V — — 50 

NOTES: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to VCC = 5.5V. 
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74LV164 8-bit serial-in/parallel-out shift register 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIN 
HIGH level Input 
voltage 

VCC = 1.2V 0.9 0.9 

VVcc = 2.OV 1.4 1.4

Vcc 

= 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7'VCC 0.7"Vcc 

VIL 
LOW level Input 

voltage 

VCC = 1.2V 0.3 0.3 

VVcc = 2.OV 0.6 0.6 

VCC = 2.7 to 3.6V 0.8 0.8 
VCC = 4.5 to 5.5 0.3'VCC 0.3'VCC 

VON 
HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, -lo = 100µA 1.2 

V 

Vcc = 2.OV; VI = VIH or VIL. -Io = 100µA 1.8 2.0 1.8 
VCC = 2.7V; VI = VIH or VIL, —Io = 100µA 2.5 2.7 2.5 

VCC = 3.OV; VI = VIH or VIL -Io = 100µA 2.8 3.0 2.8 

VCC = 4.5V;V1 = VIH or VIL. -lO = 100µA 4.3 4.5 4.3 

VON 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV;VI = VIH or VIL. -Io = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V;V1 = VIH or VIL —Io = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL; lo = 100µA 0 

V 
VCC = 2.OV; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

V = 2.7V; V = V or V 100 A CC - VIN IL; o = µ 0 0.2 0.2 

VCC = 3.OV;VI = VIH or VIL, to = 100µA 0 0.2 0.2 

VCC = 4.5V;V1 = VIH or VIL. Io = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV;VI = VIH or VIL to = 6mA 0.25 0.40 0.50 
V 

VCC = 4.5V;V1 = VIH or VIL to = 12mA 0.35 0.55 0.65 

II
Input leakage 
current Vcc = 5.5V; VI = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 5.5V; VI = Vcc or GND; to = 0 20.0 160 µA 

41CC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC —O.6V 500 850 µA 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
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8-bit serial-in/parallel-out shift register 74LV164 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 1K2 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to+85 C 
LIMITS 

-4O to+125°C UNIT 
V (V) MIN TYP1 MAX MIN MAX 

tPHutPLH 
Propagation delay 
CP to Q„ Figure 1 

1.2 - 75 - - -

ns 

2.0 — 26 39 — 49 

2.7 — 19 29 — 36 

3.0 to 3.6 — 142 23 — 29 

4.5 to 5.5 — 122 19 — 24 

tPHL 
Propagation delay 

to Qr Figure 2 

1.2 — 75 — — —

ns 

2.0 — 26 39 — 49 

2.7 — 19 29 — 36 

3.0 to 3.6 - 142 23 - 29 

4.5 to 5.5 - 122 19 - 24 

t 
W

Clock pulse width 
HIGH to LOW Figure ure 1 9 

2.0 34 9 — 41 — 

ns 
2.7 25 6 — 30 — 

3.0 to 3.6 20 52 - 24 -

4.5 to 5.5 13 42 16 

t 
w 

Master reset pulse 
width; LOW Figure ure 2 9 

2.0 34 10 — 41 — 

ns 
2.7 25 8 — 30 — 

3.0 to 3.6 20 62 — 24 —

4.5 to 5.5 13 52 16 

t 
rem 

Removal time 
lV~ to CP Figure 2 

1.2 — 30 - - -

is 

2.0 19 10 — 24 —

2.7 14 8 — 18 — 
3.Ot03.6 11 62 — 14 —

4.5 to 5.5 8 52 10 

t 
su 

Set-up time 
Dsa, Dsb to CP 

Figure 3 9 

1.2 - 15 - - -

ns 

2.0 22 5 - 26 -

2.7 16 4 — 19 — 

3.0 to 3.6 13 32 — 15 —

4.5 to 5.5 9 22 10 

tb DH
oldDmeo CP sa sb 

Figure 3 

1.2 - -10 - - -

is 

2.0 5 —3 — 5 — 

2.7 5 —2 — 5 — 
3.0 to 3.6 5 -22 - 5 -

4.5 to 5.5 5 -12 5 

fmax 
Maximum clock 
pulse frequency 

Figure 1 

2.0 14 40 — 12 — 

MHz 
2.7 19 58 16 

3.0 to 3.6 24 702 - 20 -

4.5 to 5.5 36 1002 30 

NOTE: 
1. Unless otherwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at V = 3.3V. 
3. Typical value measured at Voo = 5.OV. 
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8-bit serial-in/parallel-out shift register 74LV164 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V s 3.6V 
VM = 0.5V * VOO at Vcc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

vi

CP INPUT 

GND 

VOH 

Or OUTPUT 

Vol 

lnmaa

4 tw ► 

F tPHL . 

t tPLH —~ 

SV0035t 

Figure 1. The clock (CP) to output (On) propagation delays, the 
clock pulse width, the output transition times and the 

maximum clock pulse frequency 

Ml i INPUT 

GND 

Vi 

CP INPUT 

GND 

VOH 

On OUTPUT 

VOL 

t 

• tram 

•- tPHL -~ 

VM

VM / 

SV00352 

Figure 2. The master reset (MR) pulse width, the master reset to 
output (On) propagation delay and the master reset to clock 

(CP) removal time 

Figure 3. Data set-up and hold times for the D inputs 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

TEST CIRCUIT 

V05

RL=1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to Z00-1 of pulse generators. 

TEST 

tPLH/lPHL 

VCC VI 

o 2.7V 

2.7-3.6V 

≥4.5V 

Vcc 

2.7V 

Vcc 

S V00902 

Figure 4. Load circuitry for switching times 
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8-bit parallel-in/serial-out shift register 74LV165 

FEATURES 
• Wide operating voltage: 1.010 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat Vcc = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) s 2 V at Vcc = 3.3 V, 

Tamb = 25°C 

• Asynchronous 8-bit parallel load 

• Synchronous serial input 

• Output capability: standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
OE,CPtoQ7,07

CL = 15 pF; 
Vcc=3.3V 18 

tPHL/tPLH FE 1007,07 18 nS 

D7 to Q7, 07 14 

fmax Maximum clock frequency 78 MHz 

Ci Input capacitance 3.5 pF 

CP0 Power dissipation capacitance per gate Vcc 
GND V Vcc1V1 = 35 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation PD in µW) 

Pp = Cp0 x VC02 x fi + V (CL x Vcc2 x f5) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
f5 = output frequency in MHz; Vcc = supply voltage in V; 

(CL x Vcc2 x f0) = sum of the outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV165 N 74LV165 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV165 D 74LV165 D SOT109-1 

16-Pin Plastic SSOP Type II —40`C to +125°C 74LV165 DB 74LV165 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV165 PW 74LV165PW DH SOT403-1 

DESCRIPTION 
The 74LV165 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT165. 

The 74LV165 is an 8-bit parallel-load or serial-in shift register with 
complementary serial outputs (07 and O) available from the last 
stage. When the parallel load (PL) input is LOW, parallel data from the 
Do to D7 inputs are loaded into the register asynchronously. When FL 
is HIGH, data enters the register serially at the Dg input and shifts one 
place to the right (Qo—sO1 —*Q2, etc.) with each positive-going clock 
transition. This feature allows parallel-to-serial converter expansion by 
tying the 07 output to the DS input of the succeeding stage. 

The clock input is a gated-OR structure which allows one input to be 
used as an active LOW clock enable (CE) input. The pin assignment 
for the CP and OE inputs is arbitrary and can be reversed for layout 
convenience. The LOW-to-HIGH transition of input OE should only 
take place while CP HIGH for predictable operation. Either the CP or 
the CE should be HIGH before the LOW-to-HIGH transition of PL to 
prevent shifting the data when FE is activated. 

PIN CONFIGURATION 

PL 

CP 

04

Dg

D6

O7

07

z 

3 

4 

5 

7 

GNDI 8 

v 
  vcc 

15 OE 

16 

14 I D3

10 

9 I 07

SV00585 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 FL Asynchronous parallel load 
input (active LOW) 

2 CP Clock input (LOW to 
HIGH, edge-triggered) 

7 07 
Complementary output from 
the last stage 

8 GND Ground (0 V) 

9 07 Serial output from last stage 

10 D5 Serial data input 

11, 12, 13, 14, 3, 4, 5, 6 DD to D7 Parallel data inputs 

15 CE Clock enable input 
(active LOW) 

16 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

8-bit parallel-in/serial-out shift register 74LV165 

LOGIC SYMBOL 

1 

12 

13  

14 

3 

4 

5 

6-

1-c 

D 

D2 

03

D4

05

D6 O7   9 

D7 O7 -7 

PL 

CF CE 

I2 715 

SV00586 

LOGIC SYMBOL (IEEFJIEC) 

5 t

5 

2 

1 

1 

13 

14 

3 

4 

5 

SAGS 

c2 (LOADJ 

G1 (SHIFT( 

,1 
1>C3/♦ 

T
3D 

20 

20 

" - 7

SV00587 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

11 12 13 14 3 4 5 6 

D0 D1 D2 D3 D4 DS 06 D7

PC 

10 DS

O7 9 

6-617 SHIFT REGISTER 
a, 7 2 cP PARALLEL- IN / SERIAL - OUT 

15 CE 
7 

5V00588 

D0

V 
02 03 D4 05 D6 07

D 

V 

CP 
—D 6p 0 D~0-0 0 0~0 0 0-0 0 D SO o D SD o 

CP — CP —CF —CF —CF —CF —CF —CF 
FF0 FF1 FF2 FF3 FF4 FF5 FF6 FF7 
RD RD RD RD RD RD 6) RD 0  Ds

0V00589 
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74LV165 8-bit parallel-in/serial-out shift register 

FUNCTION TABLE 

OPERATING MODES 
INPUTS On REGISTERS OUTPUTS 

FL CP Ds Do—D7 Oo O1-O6 O7 0 7

Parallel load 
L 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

H 

L—L 

H—H 

L 

H 

H 

L 

Serial Shift 
H 

H 

L 

L 

T 

T 

I 

h 

X 

X 

L 

H 

go—g5 

go- g5 

q6 

q6 

gs _ 
4s 

Hold "do nothing" H H X X X qo qt-q6 q7 q7 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 
I = LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition 
X = don't care 
T = LOW-to-HIGH clock transition 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 - Vcc V 

Vp Output voltage 0 — Vcc V 

Tomb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

Vcc = 1.0V to 2.0V - - 500 

tr, t1 Input rise and fall times Vc0 = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V - - 50 
NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 34). 
Voltages are referenced to GND (ground = DV). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

f 11K DC input diode current Vi <—0.5 or V1 > Vcc + 0.5V 20 mA 

t IOK DC output diode current Vp <—0.5 or V0 > Vcc + 0.5V 50 mA 

t Ip DC output source or sink current 
— standard outputs 

—0.5V < Vp < Vcc + 0.5V 25 mA 

f IGNO' 
f Icc 

DC Vcc or GND current for types with 
— standard outputs 50 mA 

Tst5 Storage temperature range -O5 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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8-bit parallel-in/serial-out shift register 74LV165 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85'C -40`C to +125'C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V 
Vcc = 2.0 V 1.4 1.4 

V cc  = 2.7 to 3.6 V 2.0 2.0 

Vcc=4.5to5.5V 0.7*Vcc 0.7=Vcc 

VIL 
LOW level Input 
voltage 

Vcc=1.2V 

0.3 0.3 

V

Vcc = 2.0 V 0.6 0.6 

V cc  = 2.7 to 3.6 V 0.8 0.8 

Vcc=4.5to 5.5 0.3*Vcc 0.3=Vcc 

V 
off 

HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; VI = VIH or VIL; -lo = 100µA 1.2 

V 

V00 = 2.0 V; VI = VIH or VIL, -Io = 100µA 1.8 2.0 1.8 

V 2.7 V; V = V or V I 100uA cC = - VIH L; - o = 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL, -Io = 100µA 2.8 3.0 2.8 

Vcc = 4.5 V; VI = VIH or VIL —Ip = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc 

= 3.0 V; VI = VIH or VIL, —Io = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5 V; VI = VIH or VIL, -lo = 12mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2 V; VI = VIH or VIL to = 100µA 0 

V 

Vcc = 2.011; VI = VIH or VIL; to = 100µA 0 0.2 0.2 

V 2.7 V; V= V or V I 100 A cc = - VIH IL; o = µ 0 0.2 0.2 

Vcc = 3.0 V; V1 = VIH or VIL; Ip = 100µA 0 0.2 0.2 

VCc = 4.5 V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc 

= 3.0 V; VI = VIH or VIL, Io = 6mA 0.25 0.40 0.50 

V
VCc = 4.5 V; VI = VIH or VIL; to = 12mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5 V; VI = VCO or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; MSI Vcc = 5.5 V; VI = V00 or GND; 

lo 

= 0 20.0 160 µA 

M00 
Additional 
quiescent supply 
current per input 

Vcc = 2.711 to 3.611; VI = Vcc —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25'C. 
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8-bit parallel-in/serial-out shift register 74LV165 

AC CHARACTERISTICS 
GND = 0V; t = ti ≤ 2.5ns; CL = 50pF; RL = 11(O 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 C 

V0(V) MIN TYP1 MAX MIN MAX 

tPLH/tPHL 
Propagation delay 
C CP to O ~ E, 7, ~ Figures 1, 2 

1.2 - 115 -

ns 

2.0 — 38 61 — 76 

2.7 — 27 43 — 54 

3.0 to 3.6 - 222 36 - 45 

4.5 to 5.5 - 15 24 - 30 

tPLH/tPHL 
Propagation delay 

to O7,O7PL Figures 1, 2 

1.2 - 110 -

ns 

2.0 - 35 56 - 70 

2.7 — 24 39 — 49 

3.0 to 3.6 - 202 33 - 41 

4.5 to 5.5 - 14 22 - 27 

tPLH/tPHL 
Propagation delay 
07 to Ole, 0 7 Figures 1, 2 

1.2 - 90 -

ns 

2.0 - 28 45 - 56 

2.7 — 20 32 - 40 

3.0 to 3.6 - 172 27 - 33 

4.5 tO 5.5 - 11 18 - 22 

tW
Clock Pulse width 
HIGH or LOW Figures 1, 2 

2.0 34 10 — 41 — 

ns 
2.7 25 8 — 30 —

3.0 to 3.6 20 72 - 24 - 

4.5t05.5 15 5 - 18 -

tW
Parallel load pulse 
width LOW Figures 1, 2 

2.0 34 10 — 41 — 

ns 
2.7 25 8 — 30 —

3.0 to 3.6 20 72 - 24 - 

4.5t05.5 15 5 - 18 -

t 
rem to CP, 

Removal time 
1sL `( E Figures 1, 2 g

1.2 - 40 - - -

ns 

2.0 24 15 - 30 - 

2.7 18 11 - 23 - 

3.0 to 3.6 17 102 - 21 -

4.5to5.5 12 7 - 15 -

t 
su 

Set-up time e
g E D to CP, ` Figures 1,2 

1.2 - -8 - - -

ns 

2.0 22 -2 - 26 -

2.7 16 —1 — 19 — 

3.0 to 3.6 13 -12 - 15 -

4.5to5.5 9 0 - 10 -

t 
su 

Set-up time 
E CP; E C to CP to O Figures 1,2 

1.2 - 20 - - -

ns 

2.0 22 7 — 26 —

2.7 16 5 — 19 — 

3.0 to 3.6 13 42 - 15 -

4.5to5.5 9 3 - 10 - 
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8-bit parallel-in/serial-out shift register 74LV165 

AC CHARACTERISTICS (Continued) 
ND = 0V; t, = tt ≤ 2.5ns; Ci = 50pF; R1= 1 Kit 

SYMBOL PARAMETER WAVEFORM 
CONDITION -40 to +85 °C -40 to +125 °C 

UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

tsu 
Set-up time 
D to n PL Figures 1, 2 

1.2 - 25 - - -

ns 

2.0 22 8 — 26 — 

2.7 16 6 — 19 — 

3.0 to 3.6 13 52 - 15 -

4.5to5.5 9 4 - 10 -

th
Hold time 
Ds to CP, CE 
Dn to PL 

Figures 1,2 

1.2 - 20 - - -

ns 

2.0 22 7 — 26 —

2.7 16 5 — 19 — 

3.0to3.6 13 4 - 15 -

4.5to5.5 9 3 - 10 -

th
Hold time 
OE to CP, 
CP to CE

Figures 1, 2 

1.2 - -30 — — — 

ns 

2.0 5 —8 — 5 — 

2.7 5 —6 — 5 — 

3.0 to 3.6 5 -52 - 5 - 

4.5105.5 5 -4 - 5 -

fma5 
Maximum clock 
pulse frequency Figures 1, 2 

2.0 14 40 — 12 —

MHz 
2.7 19 60 — 16 

3.0 to 3.6 24 652 — PO _ 

4.5 to 5.5 36 75 — 30 - 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tame = 25°C 
2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 
VM =1.5VatV00 ≥2.7V. 
VM =0.5xV00atV00<2.7V; 
VOL and VON are the typical output voltage drop that occur with the 
output load. 

vi 

G rnax -i 

OP INPUT r- VM i 

GND 
t --  tw —► .4- tPLe * 
EtPHL / 

V0H 

0 7 or 0 7
OUTPUT 

V0L  

The changing to output assumes internal Q6 opposite state from Q. 
S V00590 

Figure 1. Clock (CP) to output (OT or OT) propagation delays, 
the clock pulse width and the maximum clock frequency. 

Note to Figures 1 and 2 

The changing to output assumes internal 0 6 opposite state from O7. 

v, 

PC INPUT ~V 

GND--- 

VI

GE, OP INPUT 

GND 

V0H 

07 or 07 OUTPUT 

V0L 

<-- tw —► 
i 

t — tPHL —* 

1 V

 \ 

4-

V 

The changing to output assumes internal Qfi opposite state from 07. 
SV00591 

Figure 2. Parallel load (PL) pulse width, the parallel load to 
output (07 or OT) propagation delays, the parallel load to clock 

(CP) and clock enable (CE) removal time. 
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8-bit parallel-in/serial-out shift register 74LV165 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7V. 
VM=0.5xVccatVcc<2.7V; 
VOL and VCH are the typical output voltage drop that occur with the 
output load. 

Figure 3. Data input (De) to output (OT or OT) propagation 
delays when PE is LOW. 

eta 
v ` \ \ 

CP,
INPUT M

GND  

V i

Dg INPUT 

GND 

VI

CP, OT 
INPUT 

GND 

i Isu 

In f 

!—  tw —* 

tp 

CS may change only from HIGH-to-LOW while CP is LOW. The shaded 
areas indicate when the input is permitted to change for predictable output 
performance. 

f 

SV00595 

Figure 4. Set-up and hold times from the serial data input (Dg) to 
the clock (CP) and the clock enable (CE) inputs, from the clock 

enable input (C!) to the clock input (CP) and from the clock input 
(CP) to the clock enable input (CE). 

Note to Figure 4 

CE may change only from HIGH-to-LOW while CP is LOW. The 
shaded areas indicate when the input is permitted to change for 
predictable output performance. 

00 INPUT V 

GND \\ 

vi

FL INPUT 

GND 

* ISO 
i In 

so 
- 1H 

/ 

t 

S V00593 

Figure S. Set-up and hold times from the data inputs (Do) 
to the parallel ioad input (PL). 

TEST CIRCUIT 

V00

AL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

AT = Termination resistance should be equal to ZO g of pulse generators. 

TEST 

IPLHIIPHL 

vcc VI

<2.7V 

2.7-3.6V 

≥4.5V 

Vcc 
2.7V 

vcc 

SV00902 

Figure 6. Load circuitry for switching times. 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between Vcc = 2.7V and V0c = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VC0 = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V © VOc = 3.3V, 

Taro b = 25°C 

• Output capability: standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to Qn
NTR to Qr, 

CL = 15pF 
Vcc = 3.3V 

1 3 
ns 

tmax Maximum clock frequency 77 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop Notes 1 and 2 
17 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD X VCO2 x f; +F (CL X VOc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X VCO2 x t0) = sum of the outputs. 

2. The condition is VI = GND to Vcc 

DESCRIPTION 
The 74LV174 is a low—voltage Si—gate CMOS device and is pin and 
function compatible with the 74HC/HCT174. 

The 74LV174 has six edge—triggered D—type flip—flops with 
individual D inputs and Q outputs. The common clock (CP) and 
master reset (MR) inputs load and reset (clear) all flip—flops 
simultaneously. 

The register is fully edge—triggered. The state of each D input, one 
set—up time prior to the LOW—to—HIGH clock transition, is 
transferred to the corresponding output of the flip—flop. 

A LOW level on the MR input forces all outputs LOW, independently 
of clock or data inputs. 

The device is useful for applications requiring true outputs only and 
clock and master reset inputs that are common to all storage 
elements. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL —40°C to +125°C 74LV174 N 74LV174 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV174 D 74LV174 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to+125CC 74LV174 DB 74LV174 DB SOT338-1 

16-Pin Plastic TSSOP -40°C to +125°C 74LV174 PW 74LV174PW DH SOT403-1 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

PIN CONFIGURATION 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1 Asynchronous master reset (active 
LOW) 

2, 5, 7, 10, 
12, 15 

Oo to 05 Flip-flop outputs 

3, 4, 6, 11, 
13, 14 Do to DS Data inputs 

8 GND Ground (OV) 

9 CF Clock input (LOW-to-HIGH, edge-
triggered) 

16 Positive supply voltage 

LOGIC SYMBOL 

9 

CR 

Do 

D/ 

02 

03 

Qo 

D1 

Q2 

Q3 10 

Da 04 12 3 

14 05 Qs 15 

MR 

v 

SV00348 

LOGIC SYMBOL (IEEE/IEC) 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

FUNCTIONAL DIAGRAM 

3 2 Dn on 

4 on o1 

6 D, O, 7 

D, 

FF1 
to 

FF6 D3 10 

13 Da Oa 12 

14 Ds O_s 15 

Y 
9 CF 

5V00350 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VCc DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 — VCC V 

Vp Output voltage 0 — VCC V 

Operating ambient temperature range in free See DC and AC —40 +85 oCT 
amb air characteristics —40 +125 

VCC = 1.0V to 2.0V - - 500 

t„ ft Input rise and fall times VCC = 2.0V to 2.7V 
VCC = 2.7V to 3.6V 

— 
_ 

— 
— 

200 
100 nsN 

VCC = 3.6V to 5.5V — 50 

NOTES: 
1. The LV is guaranteed to function down to VCC = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from VCC = 1.2V to VCC = 5.5V. 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MA CP Dn Oo 

Reset (clear) L X X L 

Load `1' H T h H 

Load `0' H T I L 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
L = LOW voltage level 

= LOW voltage level one set-up time prior to the 
LOW-to-HIGH CP transition 

q = Lower case letter indicates the state of referenced input 
one set-up time prior to the LOW-to-HIGH CP transition 

T = LOW—to—HIGH clock transition 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current VI <—0.5 or Vi > V00 + 0.5V 20 mA 

±IoK DC output diode current V0 <—0.5 or V0> V00 + 0.5V 50 mA 

±Io DC output source or sink current 
— standard outputs -O.5V <V0 <V00 + 0.5V 25 mA 

±IGND' DC V00 or GND current for types with 50 mA 
±100 

—standard outputs 

T 5 Storage temperature range —65 to +150 °C 

Power dissipation per package for temperature range: —40 to +125°C 

PTOT 
—plastic DIL 
—plastic mini-pack (SO) 

above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 

750 
500 mW 

—plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

V Vcc = 2.0V 1.4 1.4
Vcc = 2.7 to 3.6V 2.0 2.0

V00 = 4.5 to 5.5V 0.7`V00 0.7'Voo 

VIL 
LOW level Input 

voltage

V00 = 1.2V 0.3 0.3 

VVcc = 2.0V 0.6 0.6

V00 = 2.7 to 3.6V 0.8 0.8

V00 = 4.5 to 5.5 0.3'V0C 0.3'V00 

VoH 

HIGH level output 
voltage; all outputs 

V00 = 1.2V; V1 = VIH or VIL -lo = 1 00µA 1.2 

V 
V00 = 2.0V; V1 = VIH or VIL: -lo = 1 00µA 1.8 2.0 1.8 

Vcc 

= 2.7V; VI = VIH or VIL —I0 = 100µA 2.5 2.7 2.5 

V00 = 3.0V; VI = VIH or VIL; -lo = 100µA 2.8 3.0 2.8 

Vcc = 4.5V;VI = VIH or VIL, —10 = 100µA 4.3 4.5 4.3 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL, —I0 = 6mA 2.40 2.82 2.20 
V

VCC = 4.5V;VI = VIH or VIL —IQ = 12mA 3.60 4.20 3.50 

VOL 

LOW level output 
voltage; all outputs 

VCC = 1.2V; V1 = VIH or VIL 10 = 1 00µA 0 

V 
VCC = 2.0V; VI = VIH or VIL lo = 100uA 0 0.2 0.2 

Vcc = 2.7V; VI = VIH or VIL; lo = 100µA O 0.2 0.2 

V00 = 3.0V;VI = VIH or VIL; 
lo 

= 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIL, 
lo 

= 100µA 0 0.2 0.2 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL, 10 = 6mA 0.25 0.40 0.50 
V

VCC = 4.5V;VI = VIH or VIL; I0 = 12mA 0.35 0.55 0.65 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

DC CHARACTERISTICS FOR THE LV FAMILY (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
-40°C to +85'C -40°C to +125°C 

Ii 
Input leakage 
current Vcc = 5.5V; Vi = Vcc or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; MSI Vcc = 5.5V; Vi = Vcc or GND; Ic = 0 20.0 160 µA 

Al 
Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; Vi = Vcc —0.6V 500 850 µA 

NOTE: 
All typical values are measured at Tamb = 25'C. 

AC CHARACTERISTICS 
GND = 0V; tr = tf = 2.5ns; CL = 50pF; RL = 1 KS2 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85'C 
LIMITS 

-40 to +125 `C UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
CP to Qr, Figure 1 

1.2 - 100 - - -

ns 

2.0 — 34 43 — 53 

2.7 — 25 31 — 39 

3.0 to 3.6 - 192 25 - 31 

4.5 to 5.5 - 133 21 - 26 

t 
PHL MR to 

Propagation delay 
Qr, Figure 2 9

1.2 - 80 - - -

ns 

2.0 — 27 43 — 53 

2.7 — 20 31 — 39 

3.0 to 3.6 - 152 25 - 31 

4.5 to 5.5 - 113 21 - 26 

t 
w

Clock pulse width 
HIGH to LOW 

Figure 1 g 

2.0 34 10 — 41 —

ns 
2.7 25 8 — 30 — 

3.0 to 3.6 20 62 - 24 -

4.5 to 5.5 13 43 16 

t 
w 

Master reset pulse 
width LOW 

Figure 2 g 

2.0 34 9 — 41 —

ns 
2.7 25 6 — 30 — 

3.0 to 3.6 20 5 - 24 -

4.5 to 5.5 13 42 16 

t 
em to CP 

Removal time 
Figure 2 g 

1.2 - -20 - - -

ns 

2.0 5 —7 — 5 — 

2.7 5 —5 — 5 — 

3.0 to 3.6 5 -42 - 5 -

4.5 to 5.5 5 -33 5 

t 
su 

Set-up time 
D to CP r, Figure 3 

1.2 - 10 - - -

ns 

2.0 22 4 - 26 -

2.7 16 3 — 19 — 

3.Oto3.6 13 22 — 15 —

4.5 to 5.5 9 13 10 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

AC CHARACTERISTICS (Continued) 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; RL = 1 K13 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
VO(V) MIN TYP1 MAX MIN MAX 

th
Hold time 
D„ to Figure 3 

1.2 - -10 - - -

ns 

2.0 5 —4 — 5 —

2.7 5 —2 — 5 — 

3.0 to 3.6 5 —22 — 5 —

4.5 to 5.5 5 —13 5 

fmax 
Maximum clock 
pulse frequency 

Figure 1 

2.0 14 40 — 12 —

MHz 
2.7 19 58 — 16 

3.0 to 3.6 24 702 — PO _ 

4.5 to 5.5 36 1003 30 

NOTES: 
1. Unless otherwise stated, all typical values are at Tamb = 25`C. 
2. Typical value measured at = 3.3V. 
3. Typical value measured at Vcc = 5.0V. 

AC WAVEFORMS 
VM = 1.5V at VGA ≥ 2.7V ≤ 3.6V 
VM = 0.5V ' Vic at VDT < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Figure 1. The clock (CP) to output (On) propagation delays, the 
clock pulse width, and the maximum clock pulse frequency. 

INPUT \VM 

GND 
Iw

t trem 

VI  

CP INPUT VM 

GND 

  IPHL  

VOH 

On OUTPUT 1 MM 

VOL 

SV00352 

Figure 2. The master reset (MR) pulse width, the master reset 
to output (On) propagation delay and the master reset to clock 

removal time. 
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174 

AC WAVEFORMS (Continued) 
VM = 1.5V at Vcc ≥ 2.7V s 3.6V 
VM = 0.5V * V~  at Vc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Figure 3. Data set-up and hold times for the data input (Dm1.

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

TEST CIRCUIT 

Vic

f1L= 1k 

Test Circuit for Outputs 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

AT = Termination resistance should be equal to ZpuT of pulse generators. 

TEST 

fPLH4PHL 

Vcc Vi 

=2 7V 

2.7-3.6V 

24.5V 

VCc 

2.7V 

VCc 

SV00902 

Figure 4. Load circuitry for switching times 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between V00 = 2.7 V and V00 = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VcO = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at V00 = 3.3 V, 

Tamb = 25°C 

• Four edge-triggered D flip-flops 

• Output capability: standard 

• IOC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25'C; ti = t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay CL = 15 pF; 
tPHL/tPLH CP to Qn 0 n V00 = 3.3 V 16 ns 

MR to Qn, 0 n 14 ns 

fmax Maximum clock frequency 77 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop VOO 
GND V VOc1V1 = 32 pF 

NOTE: 
CPD is used to determine the dynamic power dissipation PD in qW) 
PD = CPD x V002 x f; + c (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 
V (CL x V002 x to) = sum of the outputs. 

DESCRIPTION 
The 74LV175 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT175. 

The 74LV175 has four edge-triggered, D-type flip-flops with 
individual D inputs and both Q and Q outputs. The common clock 
(CP) and master reset (MR) inputs load and reset (clear) all flip-flops 
simultaneously. 

The register is fully edge-triggered. The state of each D input, one 
set-up time prior to the LOW-to-HIGH clack transition, is transferred 
to the corresponding output (On) of the flip-flop. 

All Qn outputs will be forced LOW independently of clock or data 
inputs by a LOW voltage level on the MR input. 

The device is useful for applications where both the true and 
complement outputs are required and the clock and master reset are 
common to all storage elements. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV175 N 74LV175 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV175 D 74LV175 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV175 DB 74LV175 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV175 PW 74LV175PW DH SOT403-1 

PIN CONFIGURATION 

v 

011 

Qo  2 

Ool 3 

Do  4 

15  O3

14  O3 
13 I D3

D, 12 D2

Oi l 

O1

S 

10 

02 

O2 

GNDI 8 9 Ioe 

SV00596 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

1 MR Master reset input (active LOW) 

2, 7, 10, 15 Qo 10 03 Flip-flop outputs 

3, 6, 11, 14 Qp to 0 3 Complementary flip-flop outputs 

4, 5, 12, 13 Do to D3 Data inputs 

8 GND Ground (0 V) 

9 CP Clock input 
(LOW-to-HIGH, edge-triggered) 

16 V00 Positive supply voltage 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

13 

s 

CF O0

O0

O1

O1

O2

O2

O3

O3

-3 

 7 

-6 

 10 

— 11 

 15 

— 14 

SV00600 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

a  oc o0 

Oo 
2 

3 

5  D O1  7 

FF0 01  6 

to O2  10 
12  D2 FF3 

O2  11 
O3  15 

13  D3 O3 14 

MR CF 

Y 
9 

SV00602 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR CP D O O 

Reset (clear) L X X L H 

Load 1' H T h H L 

Load '0' H T I L H 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition 
L = LOW voltage level 

= LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition 
T = LOW-to-HIGH clock transition 
X = don't care 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - V00 V 

VO Output voltage 0 - V00 V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics characteristics 

—40 
—40 

+85 
+125 

VC0 = 1.OV to 2.OV - 500 
tr, tt Input rise and fall times V00 = 2.OV to 2.7V — 

_ 
200 nsN 

V00 = 2.7V to 3.6V — 
_ 

100 

NOTE: 
The LV is guaranteed to function down to V00 = 1.OV (input levels GND or VoC); DC characteristics are guaranteed from V0C = 1.2V to V00 = 3.6V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

±IiK DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

±IOK DC output diode current VO <—0.5 or VO > V00 + O.5V 50 mA 

±lO DC output source or sink current 
— standard outputs -O.5V <V0 < V00 + 0.5V 25 mA 

±IGNo, 
±Icc 

DC V00 or GND current for types with 
—standard outputs 50 mA 

T519 Storage temperature range -65 to +150 "C 

Ptot

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: -40 to +125"C 
above +70"C derate linearly with 12mW/K 
above +70"C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V(. 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85°C -40 C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
iH 

HIGH level Input 
voltage 

Vcc 

= 1.2V 0.9 0.9 

V V 2.OV cc = 1.4 1.4 

Vcc=2.7to3.6V 2.0 2.0 

V 
IL 

LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V V 2.OV cc = 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = ViH or VIL. —lo = 100µA 1.2 

V 
Vcc = 2.OV; Vi = ViH or VIL -Io = 100µA 1.8 2.0 1.8 

V cc  = 2.7V; Vi = ViH or VIL, —l0 = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; Vi = ViH or VIL, —1 = 100µA 2.8 3.0 2.8 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; Vi = ViH or VIL, —I0 = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; V1 = ViH or VIL to = 100µA 0 

V 
Vcc = 2.OV; Vi = ViH or VIL to = 100µA 0 0.2 0.2 

Vcc = 2.7V; Vi = ViH or VIL, 10 = 100µA 0 0.2 0.2 

Vcc = 3.OV; Vi = ViH or VIL I0 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; Vl = ViH or VIL, to = 6mA 0.25 0.40 0.50 V 

Il
Input leakage 
current Vcc = 3.6V; Vi = Vcc or GND 1.0 1.0 µA 

Icc Quiescent supply 
current; MSI Vcc = 3.6V; Vi = Vcc or GND; 10=0 20.0 160 µA 

4100 
Additional 
quiescent supply 
current per input 

V00 = 2.7V to 3.6V; Vi = Vcc - 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Ta b = 25°C. 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

AC CHARACTERISTICS 
GND = DV; tr = tt ≤ 2.5ns; CL = 50pF; RL = 1KG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
CP to O,, On Figures 1 

1.2 100 

is 
2.0 34 65 77 

2.7 25 48 56 

3.0 to 3.6 192 38 45 

tPHUtPLH 
Propagation delay 

to 0 Figures 2 

1.2 90 

ns 
2.0 31 58 70 

2.7 23 43 51 

3.0 to 3.6 172 34 41 

tw
Clock pulse width 
HIGH or LOW Figures 1 

2.0 34 14 41 

ns 2.7 25 10 30 

3.0 to 3.6 20 82 24 

" 

t Master reset pulse 
width LOW Figures 2 

2.0 34 14 41 

ns 2.7 25 9 30 

3.0 to 3.6 20 72 24 

trem { 
Removal time 

to CP Figures 2 

1.2 -60 

ns 
2.0 5 -20 5 

2.7 5 —15 5 

3.0 to 3.6 5 -122 5 

tsu 
Set-up time 
Dn to CP Figures 3 

1.2 5 

ns 
2.0 22 2 26 

2.7 16 2 19 

3.0 to 3.6 13 12 15 

th 
Hold time 
Dr, to CP Figures 3 

1.2 —5 

ns 
2.0 5 —1 5 

2.7 5 0 5 

3.0 to 3.6 5 02 5 

fmax 
Maximum clock 
pulse frequency Figures 1 

2.0 14 40 12 

MHz 2.7 19 58 16 

3.0 to 3.6 24 702 20 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C. 
2. Typical values are measured at Vcc = 3.3 V. 
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7V; 
VM =0.5VxV00atV0C<2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

CP INPUT 

GND 

VOH 

O OUTPUT 

VOL 

VOH 

bn OUTPUT 

VOL 

1 

tPLH 

tPLH E PHL 

\ 

SV00604 

Figure 1. Clock (CP) to outputs (On, Zin) propagation delays, 
the clock pulse width and the maximum clock pulse frequency. 

VI

} Vµ 
\ 

Mn INPUT 

GND 1 
/—

t t,em 
V,  

CP INPUT 

GND 
F — tPHL — * 

VOH 

O OUTPUT VM 

/ VOL  
t— tPLH —► 

VOH  

5n OUTPUT 

VOL 

VM

SV00605 

Figure 2. Master reset (MR) pulse width, 
the master reset to outputs (On, On) propagation delay 

and master reset to clock (CP) removal time. 

VI

CP INPUT 

GND 

Vi 

Dn INPUT 

GND 

VOH 

On OUTPUT 

VOL 

VOH 

O OUTPUT 

VOL 

} Vµ 

The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

SV00606 

Figure 3. Data set-up and hold times for data input (Dn). 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

L 1 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to Zoui of pulse generators. 

TEST 

tPLH/tPHL 

VCC VI 

<2 7V Vcc 

2.7-3.6V 2.7V 

S V00901 

Figure 4. Load circuitry for switching times. 
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Octal buffer/line driver; inverting (3-State) 74LV240 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between V0D = 2.7 V and V0D = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat VD0 = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat VSO = 3.3 V, 

Tamb = 25°C 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL1 pLH 
Propagation delay 
1A5 to lYr,; 
2A to 2Y5

CL = 15 pF; 
V00 = 3.3 V 9.0 ns 

Ci Input capacitance 3.5 pF 

CpD Power dissipation capacitance per buffer VC0 
GND V V0Dt V1 = 30 pF 

NOTE: 
1. 

DESCRIPTION 
The 74LV240 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT240. 

The 74LV240 is an octal inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable 
inputs 1OE and 2OE. A HIGH on nOE causes the outputs to 
assume a high impedance OFF-state. The 74LV240 is identical to 
the 74LV244 but has inverting outputs. 

CpD is used to determine the dynamic power dissipation PD in µW) 
PD = CPD x Vcc2 x f; + v (CL x VC02 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VDD = supply voltage in V; 

(CL X Vcc2 x fo) = sum of the outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic OIL -40°C to +125°C 74LV240 N 74LV240 N SOT146-1 

20-Pin Plastic SO --d0°C to +125°C 74LV240 D 74LV240 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV240 DS 74LV240 DB SOT339-1 

20-Pin Plastic TSSOP Type I -40°C to +125°C 74LV240 PW 74LV240PW DH SOT360-1 

PIN CONFIGURATION LOGIC SYMBOL 
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Octal buffer/line driver; inverting (3-State) 74LV240 

PIN DESCRIPTION 

PIN 
NUMBER 

 SYMBOL FUNCTION 

1 1OE Output enable input (active LOW) 

2, 4, 6,8 1A0 to 1A3 Data inputs 

3, 5, 7, 9 2V0 to 2Y3 Bus outputs 

10 GND Ground (0 V) 

17, 15, 13, 11 2A3 to 2A3 Data inputs 

18, 16, 14, 12 1's'0 to 1's'3 Bus outputs 

19 2O Output enable input (active LOW) 

20 Vc Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

N 

2 ~~ 18 

4 16 

6 14 

8 12 

19 
EN 

11 V` 9 
13 7 

15 ~ 5 

17 3 

SV00611 

FUNCTIONAL DIAGRAM 

2 16 1A0 1Y0 

4 14 1 

► 

1Y1 16 

6 142 

~► 

102 14 

8 1A3 

I►

 103 12 

1 
10

17 2A0  205 3 

15 2A1 201 5 

13 24 2 

■►, 

21 2 7 

11 2A3 
4~ 

9 

19 2bE 

.

, 

SV00610 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE nA nY~ 

L L H 

L H L 

H X Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Octal buffer/line driver; inverting (3-State) 74LV240 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 1.0 3.3 5.5 V 

VI Input voltage 0 — V00 V 

Vp Output voltage 0 — V00 V 

Tomb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

V00 = 1.OV to 2.0V — — 500 

tr, q Input rise and fall times Vcc = 2.0V to 2.7V 
V00 = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 

nsN

V00 = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to V00 = 1.0V (input levels GND or 

Vcc); DC characteristics are guaranteed from VC0 = 1.2V to 
V00 = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

f I1K DC input diode current Vi <-0.5 or Vi <V00 + 0.5V 20 mA 

t IQ K DC output diode current V0 <—0.5 or V0 > V00 + 0.5V 50 mA 

± 10 DC output source or sink current 
— bus driver outputs —0.5V < Vo <V00 + 0.5V 35 mA 

f  I 
GND 

f Icc 

DC V00 or GND current for types with 
— bus driver outputs 

70 mA

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125'C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal buffer/line driver; inverting (3-State) 74LV240 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V Vcc = 2.0V 1.4 1.4 
Vcc = 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7 * Vcc 0.7 * Vcc 

VIL 
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V

Vcc = 2.0V 0.6 0.6 
V cc  = 2.7 to 3.6V 0.8 0.8 

Vcc=4.5to 5.5 0.3 V00 0.3*V00 

VVO1.1 HIGH level output 
all outputs 

V00 = 1.2V; Vi = VIH or VIL, -lo = 100µA 1.2 

V 

Vcc = 2.OV; Vi = VIH or VIL, —Io = 100µA 1.8 2.0 1.8 

V = 2.7V; V = V or V I 100 A cc - VIH L; - o = P 2.5 2.7 2.5 

Vcc = 3.0V; Vi = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

Vcc 

= 4.5V; VI = VIH or VIL. -Io = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; BUS driver 
outputs 

VCc = 3.0V; VI = VIH or VIL; -lo = 8mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; VI = VIH or VIL, —lo = 16mA 3.60 4.20 3.50 

V
VOL 

LOW level output 
voltage; all outputs 

VCc = 1.2V; V1= VIH or VIL, Io = 100µA 0 

V 

VCc = 2.0V; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

V = 2.7V; V- V or V I 100 A 
cc 

I - VIH IL; o = µ 0 0.2 0.2 

VCC = 3.0V; VI = VIH or VIL; to = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH or VIL Io = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VCc = 3.0V; VI = VIH or VIL, to = 8mA 0.20 0.40 0.50 
V 

Vcc 

= 4.5V; VI = VIH or VIL, Io = 16mA 0.35 0.55 0.65 

lI Input leakage 
current VCC = 5.5V; VI = Vcc or GND 1.0 1.0 µA 

loz 

3-State output 
OFF-state current 

Vcc = 5.5V; VI = VIH or VIL; 
Vo = V00 or GND 5 10 µ A 

cc Quiescenta nt; 
MS  

supply 
cu cur Vcc = 5.5V; VI = Vcc or GND; Io = 0 20.0 160 µA 

olcc 

Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; VI = Vcc — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tama = 25°C. 
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Philips Semiconductors Product specification 

Octal buffer/line driver; inverting (3-State) 74LV240 

AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF; RL = 1 Kit 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

V (V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 

Propagation delay 
1Ar, to 1Y0; 
2An to 2Y0

Figures 1 

1.2 55 

ns 

2.0 19 24 31 

2.7 14 18 23 

3.0 to 3.6 102 14 18 

4.5 to 5.5 12 15 

tpzH/tpzL 

3-State output enable time 
1(TE to 1Y0; 
2OE to 2Y0

Figures 2 

1.2 70 

ns 

2.0 24 32 41 

2.7 18 24 30 

3.0 to 3.6 132 19 24 

4.5 to 5.5 16 20 

1PHZ/tPLZ 

3-State output disable time 
1~E to 1Y0; 
2~E to 2Yn

Figures 2 

1.2 65 

ns 

2.0 24 29 36 

2.7 18 22 27 

3.0 to 3.6 142 18 22 

4.5 to 5.5 15 18 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V and ≤ 3.6V; 
VM = 0.5V x VOO at VOO <2.7V and ≥ 4.5V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VGG ≥ 2.7V and ≤ 3.6V 
VX = VOL + 0.1 V x VGG at VOO < 2.7V and 4.5V 
Vy = VOH - 0.3V at VGG ≥ 2.7V and ≤ 3.6V 
Vy = VOH -0.1 x VGG at VGG <2.7V and ≥ 4.5V 

Vi 

1A,,. 2A, INPUT 

GND 

VOH 

1 Yn, 2Y, OUTPUT 

VOL 

tPHL -* 4— iPLH 

 1 
S V00612 

Figure 1. Input (t A,,, 2Am) to output (1Y, 2Y5) 
propagation delays. 

V, 

n0 INPUT 

GND 

V00 
O OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
On OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

PZL 

V0 

PZH 

outputs a  outputs 
enabled disabled 

VM 

_outputs 
enabled 

SV00613 

Figure 2. 3-State enable and disable times. 
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Octal buffer/line driver; inverting (3-State) 74LV240 

TEST CIRCUIT 

vcc 

Test Circuit for Outputs 

DEFINITIONS 
AL = Load resistor 
OL = Load capacitance includes jig and probe capacitiance. 
RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si Vcc VI 

tPLWtPHL Open <2 7V VCC 

IPLZ/tPZL 2 VCc 2.7-3.6V 2.7V 

tPHLtPZH GND a 4.5V VCC 

SV00896 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV241 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat Vcc = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 V at Vcc = 3.3 V. 

Tamb = 25°C 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
1A5 to 1Y❑; 
2A0 to 2Y 

CL = 15 pF; 
VCC = 3.3 V 8.0 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per buffer VCC 
GND to V001

30 pF 

NOTE: 
CpO is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x V002 x f; + i (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 

(CL x V002 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV241 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT241. 

The 74LV241 is an octal non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable 
inputs 1OE and 2OE. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV241 N 74LV241 N SOT146-1 

20-Pin Plastic SO -40°C to +125°C 74LV241 D 74LV241 D SOT163-1 

20-Pin Plastic SSOP Type II -40°C to +125°C 74LV241 DB 74LV241 DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +125°C 74LV241 PW 74LV241 PW DH SOT360-1 

PIN CONFIGURATION LOGIC SYMBOL 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV241 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1 1 OE Output enable input (active LOW) 

2, 4, 6, 8 1 A0 to 1 A3 Data inputs 

3, 5, 7, 9 2Y0 to 2Y3 Bus outputs 

10 GND Ground (0 V) 

17, 15, 13, 11 2A0 to 2A3 Data inputs 

18, 16, 14, 12 1Y0 to 1Y3 Bus outputs 

19 2OE Output enable input (active HIGH) 

20 Vic Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

EN 

z 18 D V 
10 

6 14 

8 12 

s 
EN 

D 9 

13 7 

15 s 

17 3 

SV00608 

FUNCTIONAL DIAGRAM 

FUNCTION TABLE 
INPUTS OUTPUT 

1O 1A 2OE 2A 1Y 2Y~ 

L L H L H L 

L H H H L H 

H X L X Z Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV241 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VCC DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 — VCC V 

VO Output voltage 0 — VCC V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

°C

tr, tf Input rise and fall times 
VCC = 1.OV to 2.OV 
VCC = 2.OV to 2.7V 
VCC = 2.7V to 3.6V 

- 
- 
— 

_ 
_ 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to VCC = 1.OV (input levels GND or VCC); DC characteristics are guaranteed from VCC = 1.2V to VCC = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 34). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

±IIK DC input diode current Vi <—0.5 or Vi > VCC + 0.5V 20 mA 

±IOK DC output diode current VG <—0.5 or V0> VCC + O.5V 50 mA 

+10 DC output source or sink current 
— bus driver outputs —0.5V <V0 < VCC + 0.5V 35 mA 

±IGND, 
±IcC 

DC VCC or GND current for types with 
—bus driver outputs 70 mA 

T55 Storage temperature range —65 to +150 °C 

Pto1

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: -40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal buffer/line driver (3-State) 74LV241 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V V 2.0V cc = 1.4 1.4 

Vcc = 2.7 to 3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V V 2.0V cc = 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL -lo = 100µA 1.2 

V 
Vcc = 2.0V; Vi = VIH or VIL, —lO = 100µA 1.8 2.0 1.8 
Vcc = 2.7V; Vi = VIH or VIL. -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL —lO = 100µA 2.8 3.0 2.8 

VOH
HIGH level output 
voltage; BUS driver 
outputs 

Vcc = 3.0V; VI = VIH or VIL; -IQ = 8mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, to = 100µA 0 

V 
Vcc = 2.0V; VI = VIH or VIL, to = 1 00µA 0 0.2 0.2 

V cc  = 2.7V; VI = VIH or VIL; t o  = 100µA 0 0.2 0.2 

Vcc = 3.0V; VI = VIH or VIL; lo = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.0V; VI = VIH or VIL; lo = 8mA 0.20 0.40 0.50 V 

II Input leakage 
current Vcc = 3.6V; VI = VCc or GND 1.0 1.0 µA 

OZ 
3-State output 
OFF-state current 

Vcc = 3.6V; VI = VIH or VIL;
Vo = Vcc or GND 5 10 µ 

A 

ICC Quiescent supply 
current; MSI Vcc = 3.6V; VI = Vcc or GND; 

lo 

= 0 20.0 160 µA 

41CC 
Additional 
quiescent supply 
current per input 

Vcc = 2.7V to 3.6V; VI = Vcc — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Octal buffer/line driver (3-State) 74LV241 

AC CHARACTERISTICS 
GND = 0V; tr = ti ≤ 2.5ns; CL = 50pF; AL = 1 KD 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to+85 C —40 to+125°C 

V (V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
1An to 1Yn; 
2A to 2Y 

Figures 1 

1.2 45 

ns 
2.0 15 31 36 

2.7 11 23 26 

3.0 to 3.6 92 18 21 

tPZHJtPZL 
3-State output enable time 
i EE to 1Y0; 
2OE to 2Y5

Figures 2,3 

1.2 55 

ns 

2.0 19 36 44 

2.7 14 26 33 

3.0 to 3.6 102 21 26 

tPHVtPLZ 
3-State output disable time 
1O to 1Y5; 
2OE to 2Y0

Figures 2, 3 

1.2 60 

2.0 22 39 48 

ns 2.7 17 29 36 

3.0 to 3.6 132 24 29 

NOTES: 
Unless o herwise stated, all typical values are measured at Tawb = 25°C. 

2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 
VM=1.5 Vat V00≥2.7V;VM=0.5VxVOOatV00<2.7V 
Vx= VOL +0.3VatVOc≥2.7V;Vx= VOL +0.1 VxVOOatVOO< 
2.7 V 
VY=VOH-0.3Vat V00≥2.7V; VY=VOH-0.1 xVOO at V00<2.7 
V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Figure 1. Input (1 An, 2Ar,) to output (1 Y 2Yn) 
propagation delays. 

v, 

125E INPUT 

GND 

VCC 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-NIGH 

GND 

PHZ~ 

PZL 

PZW* 

outputs ~— outputs 
enabled disabled 

VM

outputs 
enabled 

SVOO6t8 

Figure 2. 3-State enable and disable times. 
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Octal buffer/line driver (3-State) 74LV241 

AC WAVEFORMS (Continued) 
VM =1.5 Vat Vcc ≥2.7V;VM=0.5VxVccatVcc<2.7V 
Vx= VOL +0.3V a1 Vcc≥2.7 V; Vx= VOL +0.1 VxVcc at Vcc < 
2.7 V 
Vy = VOH -0.3 V at VCO ≥ 2.7V; Vy = VOH -0.1 x 

Vcc at Vcc <2.7 
V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Figure 3. 3-State enable and disable times for input 2OE. 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes lig and probe capacitance 

RT = Termination resistance should be equal to Zour of pulse generators. 

SWITCH POSITION 

TEST Sr 

tPLHAPHL Own 

tPLZitpZL 2 W VcC 

tPH2/fPZH GOD 

Vcc VI

< 2.7V VCC 

2.7-3.6V 2.7V 

SV00895 

Figure 4. Load circuitry for switching times. 
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Octal buffer/line driver (3-State) 74LV244 

FEATURES 

• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VOc = 2.7 V and VOO = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat V00 = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat VOO = 3.3 V, 
Tamb = 25°C 

• Output capability: bus driver 

• icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; t, = ti ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
1A❑ to 1Y5; 
2A to 2Y 

CL = 15 pF; 
VOO = 3.3 V 8.0 ns 

Ci Input capacitance 3.5 pF 

CpO Power dissipation capacitance per buffer V00 = 3.3 V 
Vi = GND to VOO 

35 pF 

NOTE: 
1. CPD is used to determine the dynamic power dissipation PD in pW) 

PD = CPD x Vcc2 x f; +' (CL x VOc2 x fo) where: 
f, = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 

(CL X VOO2 x f5) = sum of the outputs. 

DESCRIPTION 
The 74LV244 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT244. 

The 74LV244 is an octal non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable 
inputs 1 E and 2OE. A HIGH on nOE causes the outputs to 
assume a high impedance OFF-state. The 74LV244 is identical to 
the 74LV240 but has non-inverting outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic OIL —40`C to +125'C 74LV244 N 74LV244 N SOT146-1 

20-Pin Plastic SO -40°C to +125°C 74LV244 D 74LV244 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV244 DB 74LV244 DB SOT339-1 

20-Pin Plastic TSSOP Type I —40`C to +125'C 74LV244 PW 74LV244PW DH SOT360-1 

PIN CONFIGURATION 

toe 
1A0 C 

2Yo C 

IA, C 
2Y, C 
1A2 C 
2Y2 

1A3

2Y3 C 

GND 10 

~r 
20 vcc 

1s z~ 

8 ,Yo 

7 2A0

6 1Y, 

5 2A, 

4 1Y3

3 2A2

2 1Y3 

2A3 

SV00620 

LOGIC SYMBOL 
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Octal buffer/line driver (3-State) 74LV244 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1 1 OE Output enable input (active LOW) 

2, 4, 6, 8 1A0 to 1A3 Data inputs 

3, 5, 7, 9 2Y0 to 2Y3 Bus outputs 

10 GND Ground (0 V) 

17, 15, 13, 11 2Ao to 2A3 Data inputs 

18, 16, 14, 12 1Y0 to 1Y3 Bus outputs 

19 2OE Output enable input (active LOW) 

20 Positive supply voltage 

LOGIC SYMBOL (IEEEJIEC) 

1 
EN 

z 

I-
18 D p 

4 16 

6 14 

e 12 

19 
EN 

I-
11 s 

13 7 

16 s 

17 3 

9v00666 

FUNCTIONAL DIAGRAM 

FUNCTION TABLE 
INPUTS OUTPUT 

nOE nA„ nY„ 

L L L 

L H H 

H X Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Octal buffer/line driver (3-State) 74LV244 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V0c DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 - VOc V 

VO Output voltage 0 - V0C V 

See DC and AC —40 +85 
Tamb Operating ambient temperature range in free air 

characteristics —40 +125 C

Vcc = 1.0V to 2.0V - - 500 

tr, tt Input rise and fall times Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed rom 

Vcc = 1.2V to 
VCC = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or Vi > VCC + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > VCC + 0.5V 50 mA 

t lo DC output source or sink current 
— bus driver outputs -O.5V <V0 < VCC + 0.5V 35 mA 

} 'GND 
t ICC 

DC VCC or GND current for types with 
— bus driver outputs 70 mA 

Taty Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV244 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V0C = 1.2V 0.9 0.9 

V
VCC = 2.OV 1.4 1.4 

V cc  = 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7 * Vcc 0.7 * Vcc 

VIL 
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V
Vcc = 2.0V 0.6 0.6 

V cc  = 2.7 to 3.6V 0.8 0.8 

Vcc = 4.5 to 5.5 0.3 * Vcc 0.3 * V00 

VOH HIGH level output 
voltage; all outputs 

Vcc = 1.2V; V1 = VIH or VIL, —l0 = 100µA 1.2 

V 

Vcc = 2.0V; V1 = VIH or VIL, —I0 = 100µA 1.8 2.0 1.8 
VCC = 2.7V; V1 = VIH or VIL, —Ip = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; V1 = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

V0C = 4.5V; V1 = VIH or VIL, —l0 = 100µA 4.3 4.5 4.3 

VOH 
HIGH level output 
voltage; BUS driver 
outputs 

Vcc = 3.0V; V1 = VIH or VIL, -10 = 8mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; V1 = VIH or VIL, —I0 = 16mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; V1 = VIH or VIL, Ip = 100µA 0 

V 

Vcc = 2.0V; V1 = VIH or VIL, to = 100µA 0 0.2 0.2 
Vcc  = 2.7V; V1 = VIH or VIL, I0 = 100µA 0 0.2 0.2 

Vcc = 3.0V; V1 = VIH or VIL, Ip = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

Vcc = 3.0V; V1 = VIH or VIL, to = 8mA 0.25 0.40 0.50 
V 

V00 = 4.5V; VI = VIH or VIL, to = 16mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; V1 = V0C or GND 1.0 1.0 µA 

Oz 
3-State output 
OFF-state current 

VC0 = 3.6V; V1 = VIH or VIL, 
V0 = V0C or GND 5 10 µ A 

Icc 
Quiescent supply 
current; MSI Vcc = 5.5V; V1 = V0C or GND; I0 = 0 20.0 160 µA 

olcc 
Additional 
quiescent supply 
current per input 

V0C = 2.7V to 3.6V; V1 = V00 — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV244 

AC CHARACTERISTICS 
GND = 0V; t, = tt ≤ 2.5ns; CL = 50pF; RL =1 Kit 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 C 

VO(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
1An to 1Y,,; 
2A to 2Y 

Figures 1,2 

1.2 50 

ns 

2.0 17 24 31 

2.7 13 17 23 

3.0 to 3.6 92 14 18 

4.5 to 5.5 12 15 

tpZH/tpZL 
3-State output enable time 
1ZSE to 1Y,,; 
2OE to 2Yn

Figures 2,3 

1.2 65 

ns 

2.0 22 39 49 

2.7 16 29 36 

3.0 to 3.6 122 23 29 

4.5 to 5.5 19 24 

tpHZjtpLZ 
3-State output disable time 
1~E to 1Yn; 
2~E to 2Y 

Figures 2, 3 

1.2 60 

ns 

2.0 22 34 43 

2.7 17 24 32 

3.0 to 3.6 132 21 26 

4.5 to 5.5 16 19 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C. 
2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 
VM = 1.5 Vat VOO ≥ 2.7 V and 03.6 V 
VM =0.5 xVC0atV00<2.7V and ≥4.5V 
VOL and VpH are the typical output voltage drop that occur with the 
output load. 
Vx= VOL +0.3VatV00≥2.7V and 03.6V 
Vx=VOL +0.1 xVOOatVOC<2.7Vand≥4.5V 
Vy=VpH-0.3VatV00≥2.7V and 03.6V 
Vy=VOH -0.1 xVOO at V00<2.7V and ≥4.5V 

Figure 1. Input (1Am, 2Am) to output (1Y~, 2Y~) 
propagation delays. 

VI

of INPUT 

GND 

~cc 
O OUTPUT 
LOW-to.OFF 
OFF-to-LOW 

VOL 

VOH 
On OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

iPHZ~ 

Vy 

PZL 

PZH ' 

P out uts 
enabled '~tlls bled 

V 

outputs 
enabled 

SV00623 

Figure 2. 3-State enable and disable times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver (3-State) 74LV244 

TEST CIRCUIT 

vcc 

Test Circuit for Outputs 

o- 2' Vcc 
o- Open 
o— GND 

AL 1k 

AL 1k 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance. 
RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST St `/cc VI

IPL,UtPHL Open =2.7V VCC 

tPLZ/tPZL 2  V11 2.7-3.6V 2.7V 

,PHZ1IPZH GND a 4.5V VCc 

SV00696 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal bus transceiver (3-State) 74LV245 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at VCC = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 V at VCC = 3.3 V, 
Tamb = 25°C 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf 02.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Bn; Bn to An

CL = 15 pF; 
VCC = 3.3 V 7.0 ns 

CI Input capacitance 3.5 pF 

CI,O Input/output capacitance 10 pF 

Cp0 Power dissipation capacitance per buffer Vcc = 3.3 V 
V1 = GND toVCC note 1 40 pF 

NOTE: 
I. Cp0 is used to determine the dynamic power dissipation PD in µW) 

PD = Cp0 x VCC2 x f; + (CL x VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
v (CL x VCC2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV245 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT245. 

The 74LV245 is an octal transceiver featuring non-inverting 3-State 
bus compatible outputs in both send and receive directions. The 
74LV245 features an output enable (OE) input for easy cascading 
and a send/receive (DIR) input for direction control. OE controls the 
outputs so that the buses are effectively isolated. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV245 N 74LV245 N SOT146-1 

20-Pin Plastic SO -40°C to +125°C 74LV245 D 74LV245 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV245 DB 74LV245 DB SOT339-1 

20-Pin Plastic TSSOP Type I -40°C to +125°C 74LV245 PW 74LV245PW DH SOT360-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 DIR Direction 

2, 3, 4, 5, 
6, 7, 8, 9 

Ac to A7 Data inputs/outputs 

10 GND Ground (0 V) 

18, 17, 16, 15, 
14, 13,12,11 B0 to B7 Data inputs/outputs 

19 aE Output enable input (active LOW) 

20 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUT 

~5E DIR An Bn

L L A = B Inputs 

L H Inputs B = A 

H X Z Z 

NOTES: 
H = HIGH vol age level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Octal bus transceiver (3-State) 74LV245 

PIN CONFIGURATION 

DIR C
AO DI

A, DI

A2 DI

A3 DI

An C 
A5 DI

Ae C 
A C 

GND 10 

14 e4 

SV00624 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 
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Philips Semiconductors Product specification 

Octal bus transceiver (3-State) 74LV245 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VCC DC supply voltage See Note 1 1.0 3.3 5.5 V 

Vi Input voltage 0 - VCC V 

VO Output voltage 0 — VCC V 

Tame Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

VCC = 1.OV to 2.OV - - 500 

t„ q Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 

nsN

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to VCC = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed rom Vcc = 1.2V to 

Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGSI, 2 
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are eferenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO < -0.5 or VO> Vcc + 0.5V 50 mA 

} IC DC output source or sink current 
— bus driver outputs 

—0.5V <VO < VCC + 0.5V 35 mA 

f IGND~ 
t ICC 

DC Vcc or GND current for types with 
— bus driver outputs 70 mA 

TStg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125"C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal bus transceiver (3-State) 74LV245 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage 

V00 = 1.2V 0.9 0.9 

VV00 = 2.0V 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0
V00 = 4.5 to 5.5V 0.7*V00 0.7 *V00 

VIL 
LOW level Input 

voltage

V00 = 1.2V 0.3 0.3 

VVCC = 2.0V 0.6 0.6

Vcc = 2.7 to 3.6V 0.8 0.8
VC0=4.5to5.5 0.3*V00 0.3*V00 

VOH HIGH level output 
voltage; all outputs 

VCC = 1.2V; V1= VIH or VIL; - lo = 100µA 1.2 

V 

VCC = 2.0V; VI = VIH or VIL. -IO = 100µA 1.8 2.0 1.8 
V00 = 2.7V; VI = VIH or VIL. —IO = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; V1 = VIH or VIL;-10 = 100µA 2.8 3.0 2.8 

V00 = 4.5V;VI = VIH or VIL, —l0 = 100µA 4.3 4.5 4.3 

VOH
HIGH level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL, —l0 = 8mA 2.40 2.82 2.20 
V 

V00 = 4.5V;VI = VIH or VIL —IO = 16mA 3.60 4.20 3.50 

VOL LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIL. IO = l 00µA 0 

V 

V00 = 2.0V; VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 
V00 = 2.7V; VI = VIH or VIL, IO = 100µA 0 0.2 0.2 

Vcc = 3.0V;VI = VIH or VIL, IO = 100µA 0 0.2 0.2 

Voc = 4.5V;VI = VIH or VIL. IO = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL. IO = 8mA 0.20 0.40 0.50 
V 

V00 = 4.5V;VI = VIH or VIL. IO = 16mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 

lOZ 3-State output 
OFF-state current 

V00 = 5.5V; VI = VIH or VIL, 
VO = V00 or GND 5 10 µ A 

10C Quiescent supply 
current; MSI Vcc = 5.5V; VI = V00 or GND; IO = 0 20.0 160 µA 

RICO 
Additional 
quiescent supply 
current 

V0C = 2.7V to 3.6V; VI = V00 —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Octal bus transceiver (3-State) 74LV245 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 1 Kt 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C —40 to +125 °C 

V (V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 

Propagation delay 
An to B0; 
B0 to A0

Figures 1 

1.2 45 28 

no 

2.0 15 28 34 

2.7 11 19 24 

3.0 tO 3.6 92 16 20 

4.5 to 5.5 83 11 14 

tPZH/tPZL 

3-State output enable time 
OE to An; 
~E to Bn

Figures 2 

1.2 55 

ns 

2.0 19 31 39 

2.7 14 23 29 

3.010 3.6 102 18 23 

4.5 to 5.5 8.53 14 18 

tpHZ/tpL2 

3-State output disable time 
OE to An; to Bn Figures 2 

1.2 65 

ns 

2.0 24 32 39 

2.7 18 24 29 

3.010 3.6 142 20 24 

4.5 to 5.5 11.53 16 19 

NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VOC = 3.3 V. 
3. Typical values are measured at VOC = 5.0 V. 

AC WAVEFORMS 
VM=1.5VatVOO≥2.7Vand≤3.6V 
VM=O.5VxVOCatVOO<2.7V and ≥4.5V 
VOL and VOH are the typical output voltage drop that occur with the output load. 
Vx= VOL +0.3 Vat VOc≥2.7V and ≤3.6V 
Vx=VOL +O.1 xVGCatVOC<2.7Vand≥4.5V 
Vy= VOH -O.3VatVOO≥2.7V and U3.6V 
Vy=VOH -O.1 xVccatVcc<2.7Vand≥4.5V 

AP, Bn INPUT } V 

IPHL — 4—

B0, A0 OUTPUT 

.4— 1PLH 

SV00627 

Figure 1. Input (An, B) tooutput 

(B0, An) Propagation delays and the output transition times. 

Vi 

OE INPUT 

GND 

VCc 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

VX 

PZL 

PZHi 

H out uts 
enabuetl tlisabletl 

Vµ 

outputs 
enabled 

SV00628 

Figure 2. 3-State enable and disable times. 
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Octal bus transceiver (3-State) 74LV245 

TEST CIRCUIT 

Vcc 

Test Circuit for Outputs 

o— 2  VCC 
o- Open 
o- GND 

RL=1k 

RL=1k 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance. 
RT = Termination resistance should be equal to Zp,jT of pulse generators. 

SWITCH POSITION 

TEST St `/cc VI

IPLH/tPHL Open <2 7V `/Cc 

tPLZrtPZL 2 ' VCC 2.7-3.6V 2.7V 

tPHLtPZH GND a 4.5V VCC 

SV00696 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

8-input multiplexer (3-State) 74LV251 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at Vcc = 3.3 V, 
Tamb = 25°C 

• Typical VOHV (output VCH undershoot) > 2 V at Vcc = 3.3 V. 
Tamb = 25°C 

• True and complement outputs 

• Both outputs are 3-State for further multiplexer expansion 

• Multifunction capability 

• Permits multiplexing from n-lines to one line 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt 52.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
In toY 
l n to Y 
Sn toY 
Sn to Y 

CL = 15 pF; 
Vcc=3.3V 14 

16 
19 
20 

ns 

CI Input capacitance 3.5 pF 

Cp0 Power dissipation capacitance per gate vcc 
GND to Vcct

44 pF 

NOTE: 
1. CPD is used to determine the dynamic power dissipation PD in µW) 

PD = CPD x Vcc2 x f; +> (CL x Vcc2 x fo) where: 
f1 = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
V (CL x Vcc2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV251 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT251. 

The 74LV251 is an 8-input multiplexer with 8 binary inputs (lo to 17), an 
output enable input (CE) and three select inputs (So, St, S2). One of 
the eight binary inputs is selected by the select inputs and is routed to 
the outputs (Y, Y). Both outputs are in the high impedance OFF-state 
(Z) when the output enable input is HIGH, allowing multiplexer 
expansion by tying the outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV251 N 74LV251 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV251 D 74LV251 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV251 DB 74LV251 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV251 PW 74LV251 PW DH SOT403-1 
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Philips Semiconductors Product specification 

8-input multiplexer (3-State) 74LV251 

PIN CONFIGURATION 

v 
13 16 I ACC 

12 2 5 Iy 

11 3 14 15

IS 4 13 16

Y 5 12 17

V s 11 Igo

bE 

GND 

10 s, 

 02 

SV00629 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

4, 3, 2, 1, 
14, 13, 12 

15, Ip to 17 Multiplexer inputs 

5 Y Multiplexer output 

6 Y Complementary multiplexer output 

7 3-State output enable input (active 
LOW) 

8 GND Ground (0 V) 

11, 10, 9 SD to S2 Select inputs 

16 V~O Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 
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8-input multiplexer (3-State) 74LV251 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE S2 St So to I t 12 13 14 IS Is 17 Y Y 

H X X X X X X X X X X X Z Z 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
L 
L 

L 
L 
H 
H 

L 
H 
X 
X 

X 
X 
L 
H 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

H 
L 
H 
L 

L 
H 
L 
H 

L 
L 
L 
L 

L 
L 
L 
L 

H 
H 
H 
H 

L 
L 
H 
H 

X 
X 
X 
X 

X 
X 
X 
X 

L 
H 
X 
X 

X 
X 
L 
H 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

X 
X 
X 
X 

H 
L 
H 
L 

L 
H 
L 
H 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

H 

X 

X 

X 

X 

L 

H 

X 

X 

X 

X 

X 

X 

X 

X 

H 

L 

H 

L 

L 

H 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

H 

X 

X 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - V 

Vp Output voltage 0 — V 

Tame Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

oC

tr, t1 Input rise and fall times 
V~~ = 1.OV to 2.OV 

= 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vic = 1.OV (input levels GND or Vol); DC characteristics are guaranteed from = 1.2V to Vc = 5.5V. 
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8-input multiplexer (3-State) 74LV251 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

t IIK DC input diode current Vi <—0.5 or Vi > VGC + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or Vo > VCC + 0.5V 50 mA 

t I O 
DC output source or sink current 
— standard outputs 

—0.5V < V < V + 0 SV o CC 25 mA 

t  I 
GND, 

t ICC 

DC VCC or GND current for types with 
— standard outputs 

50 mA

T j9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
I. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP' MAX MIN MAX 

VIN HIGH level Input 
voltage 

V00 1.2V 0.9 0.9 

V Vcc = 2.0 V 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

VIL 
LOW level Input 
voltage 

V00 1.2V 0.3 0.3 

V Vcc = 2.0 V 0.6 0.6 

VCC=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2 V; VI = VIH or VIL; -lo = 100µA 1.2 

V 
Vcc = 2.0 V; VI = VIH or VIL; —lo = 100µA 1.8 2.0 1.8 

VCC = 2.7 V; VI = VIH or VIL; —Io = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL —10 = 100µA 2.8 3.0 2.8 

V 
off 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V= V or V I cc = - VIH L; - o = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V00 = 1.2 V; VI = VIH or VIL, to = 100µA 0 

V 
Vcc = 2.0 V; VI = VIH or VIL to = 100µA 0 0.2 0.2 
VCC = 2.7 V; VI = VIH or VIL. lo = 100µA 0 0.2 0.2

Vcc = 3.0 V; VI = VIH or VIL. Io = 100µA 0 0.2 0.2 

V
VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

V 3.0 V; V= V or V CC = I - VIH IL; lo = 6mA 0.25 0.40 0.50 V 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125"C 

MIN TYP1 MAX MIN MAX 

Input leakage 
current Vcc = 3.6 V; Vi = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 3.6 V; Vi = or GND; to = 0 20.0 160 µA 

Dlcc 

Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = VCC — 0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Ta b = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = t1= 2.5ns; CL = 50pF; RL = 1 KL≥ 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 C 

V (V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
1„ to Figure 1 

1.2 90 

ns 
2.0 31 58 70 

2.7 23 43 51 

3.0 to 3.6 172 34 41 

tPHUtPLH 
Propagation delay 
1„ to Y Figure 2 

1.2 100 

ns 
2.0 34 65 77 

2.7 25 48 56 

3.0 to 3.6 192 38 45 

tPHUtPLH 
Propagation delay 
S„to Y Figure 1 

1.2 120 

ns
2.0 41 77 92 

2.7 30 56 68 

3.0 to 3.6 232 45 54 

tPHUtPLH 
Propagation delay 
g,  to y Figure 2 

1.2 125 

ns 
2.0 43 82 97 

2.7 31 60 71 

3.0 to 3.6 242 48 57 

tPZHitPZL 
3-State output disable time 
OE to Y, y Figure 2 

1.2 65 

ns
2.0 22 43 51 

2.7 16 31 38 

3.0 to 3.6 122 25 30 

tPHZ/tPLz 
3-State output disable time 
OE to Y, Y Figure 2 

1.2 60 

ns 
2.0 22 39 48 

2.7 17 29 36 

3.0 to 3.6 132 24 29 

NOTES: 
I. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VCC = 3.3 V. 
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AC WAVEFORMS 
VM =1.5VatVCC≥2.7V 
VM =0.5VxVCCatVCc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx= VOL +0.3VatVCc≥2.7V 
Vx= VOL+0.1 x Vccat VOc<2.7 V 
Vy= VOH -0.3 Vat VCC≥2.7V 
Vy= VOH -0.1 xVCc at VCc<2.7V 

VCC 

In , Sn INPUT 

GND 

V OH 

V OUTPUT 

VOL 

\VM 

tPHL'* F 

 J 
F 1PLH 

SV00633 

Figure 1. Multiplexer Input (In) and select input (Sn) to 
output (Y) propagation delays. 

vcc 

h, S INPUT 

GND 

y 

/ 

F tPHL_ .

VOH 

V OUTPUT 

VOL 

4 -  tPLH 

1 
/ 

SV0063a 

Figure 2. Multiplexer input (In) and the select Input (Sn) to 
output (V) propagation delays. 

Figure 3. 3-State enable and disable times 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

L= 11(f] 

DEFINITIONS 
RT = Termination resistance should be equal to ZOUT of pulse generators. 

AL = Load resistor 
cL = Load capacitance includes jig and probe capacitance 

TEST 

tPLHAPHL 

vcc VI 

<2.7V Vc0 

2.7-3.6V 2.7V 

SV00776 

Figure 4. Load circuitry for switching times. 
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Quad 2-input multiplexer (3-State) 74LV257 

FEATURES 

• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VCC = 3.6 V 

• Typical VOLp (output ground bounce) <0.8 Vat VCC = 3.3 V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VCC = 3.3 V, 
Tamb = 25°C 

• Non-inverting data path 

• Output capability: bus driver 

• IOC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°Q tr = t1 <2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
n10, n11 to nY 
S to nY 

CL = 15 pF; 
VCC = 3.3 V 10 

14 
ns 

Ci Input capacitance 3.5 pF 

Cp0 Power dissipation capacitance per gate VI = GND to Vcct 30 pF 

NOTE: 
1. Cp0 is used to determine the dynamic power dissipation PD in µW) 

Pp = Cp0 x V0C2 x fi + V (CL x VCC2 x f0) where: 

f; = input frequency in MHz; CL = output load capacitance in pF; 
fc = output frequency in MHz; VCC = supply voltage in V; 

(CL X VCC2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV257 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT257. 

The 74LV257 is a quad 2-input multiplexer with 3-state outputs, which 
select 4 bits of data from two sources and are controlled by a common 
data select input (S). The data inputs from source 0 (110 to 41o) are 
selected when input S is LOW and the data inputs from source 1 (111
to 411) are selected when Sin HIGH. Data appears at the outputs (1Y 
to 4Y) in true (non-inverting) from the selected inputs. The 74LV257 is 
the logic implementation of a 4-pole, 2-position switch, where the 
position of the switch is determined by the logic levels applied to S. 
The outputs are forced to a high impedance OFF-state when Z)E is 
HIGH. 

The logic equations for the outputs are: 
1Y=ZSEx(111 xS+11oxS) 
2Y=CSFx(211 xS+21cx~) 
3Y=OEx(311 xS+31px~) 
4Y=O~x(411 xS+4l XS) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL -40°C to +125°C 74LV257 N 74LV257 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV257 D 74LV257 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV257 DB 74LV257 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40=C to +125°C 74LV257 PW 74LV257PW DH SOT403-1 

PIN CONFIGURATION 

s~ 1 16 VCc 

110 z 16 

111 3 14 410

IY a 13 411

21a1 s 12 45 

211 6 310

25 7 10 311

GND 35 

SV00636 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1 S Common data select input 

2, 5, 11, 14 110 to 410 Data inputs from source 0 

3, 6, 10, 13 111 to 411 Data inputs from source 1 

4, 7, 9, 12 1Y to 4Y 3-state multiplexer outputs 

8 GND Ground (0 V) 

15 OE 3-State output enable input 
(active LOW) 

16 VCC Positive supply voltage 
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LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

z 115 

3 
1Y 4 

6 210 
2Y 7 

6 21, 

3-STATE 
SELECTOR MULTIPLEXER 

11 310 OUTPUTS 
3Y 9 

t0 31, 

14 415
4Y 12 

13 41, 

s O5 

SV00639 

FUNCTION TABLE 
INPUTS OUTPUTS 

OE S n10 nit nY 

H X X X Z 

L 
L 
L 
L 

H 
H 
L 
L 

X 
X 
L 
H 

L 
H 
X 
X 

L 
H 
L 
H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

VI Input voltage 0 - Vcc V 

VO Output voltage 0 — VOO V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics characteristics 

—40 
—40 

+85 
+125 

tr, tf Input rise and fall times 

Vcc = 1.0V to 2.0V 
Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

— 

- 

— 

- 
500 
20000 nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc =3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 34). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

t I1K DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <-0.5 or VO > Vcc + 0.5V 50 mA 

t lO DC output source or sink current 
— bus driver outputs 

-o  5V <VO < Vcc + 0.5V 35 mA 

t IGND. 
t ICC 

DC Vcc or GND current for types with 
— bus driver outputs 70 mA 

Tsfy Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
H 

HIGH level Input 
voltage 

V0C =1.2V 0.9 0.9 

V V 2.0 V cc = 1.4 1.4 

V00=2.7to3.6V 2.0 2.0 

VIL LOW level Input 
voltage 

V00= 1.2V 0.3 0.3 
VVcc = 2.0 V 0.6 0.6

V0C=2.7 to 3.6V 0.8 0.8 

VON 
HIGH level output 
voltage; all outputs 

V0C = 1.2 V; VI = VIH or VIL; —l0 = 100µA 1.2 

V

Vcc = 2.0 V; VI = VIH or VIL; —l0 = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; VI = VIH or VIL; —l0 = 100µA 2.5 2.7 2.5 

Vcc = 3.0 V; VI = VIH or VIL; -10 = 100µA 2.8 3.0 2.8 

VON
HIGH level output 
voltage; BUS driver 
outputs 

V0C = 3.0 V; VI = VIH or VIL; -l0 = 8mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

V10 = 1.2V; V1= VIH or VIL; to = 100µA 0 

V 
Vcc = 2.0 V; VI = VIH or VIL, l0 = 100µA 0 0.2 0.2 
Vcc = 2.7 V; VI = VIH or VIL, IO = 100µA 0 0.2 0.2 

V0C=3.0 V; VI=VIN or VIL, 10=100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

V0C = 3.0 V; VI = VIH or VIL, I0 = 8mA 0.20 0.40 0.50 V 

Ii 
Input leakage 
current Vcc = 3.6 V; VI = V0C or GND 1.0 1.0 µA 

loz 
3-State output 
OFF-state current 

V00 = 3.6 V; VI = VIH or VIL; 
V0 = V0C or GND 5 10 µA 

l o 
Quiescent supply 
current; MSI Vcc = 3.6 V; VI = V00 or GND; 10 = 0 20.0 160 µA 

410C 
Additional 
quiescent supply 
current per input 

V00 = 2.7 V to 3.6 V; VI = V00 —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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AC CHARACTERISTICS 
GND = QV; tr = tf ≤ 2.5ns; CL = 50pF; RL = 1 K4 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 10 +85 C -40 to +125 °C 

V0(V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
n10 to nY 
n11 to nY 

Figure 1 

1.2 65 

ns 
2.0 22 43 51 

2.7 16 31 38 

3.0 to 3.6 122 25 30 

tPHUtPLH 
Propagation delay 
S to nY Figure 1 

1.2 85 

ns 
2.0 29 56 66 

2.7 21 41 49 

3.0 to 3.6 162 33 39 

tPZHitPZL 3-State output enable time 
OE to nY Figure 2 

1.2 60 

ns 
2.0 20 39 46 

2.7 15 29 34 

3.0 to 3.6 112 23 27 

tPHZ1tPLZ 
3-State output disable time 
OE to nY Figure 2 

1.2 65 

ns 
2.0 24 40 49 

2.7 18 32 37 

3.010 3.6 142 26 30 
NOTES: 
1. Unless o herwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 
VM=0.5xVCCatVC0<2.7V 
VM=1.5VatVOO≥2.7V 

Vx= VOL +0.3VatVCO≥2.7V 
Vx = VOL + 0.1 x V00 at VOc <2.7 V 
VY = VOH —0.3VatVOO≥2.7V 
VY =VOH -0.1 xVCcat VCC<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vcc 

s, ni0, nit
INPUTS 

GND 

VOH 

nY OUTPUT 

VOL 

tPHL 4 — tPLH 

SV006a I 

Figure 1. Input (S, n10, n11) to output (nY) propagation delays. 

Figure 2. 3-State enable and disable times. 
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Test Circuit for switching times 

Quad 2-input multiplexer (3-State) 74LV257 

TEST CIRCUIT 

Vcc 

L= 1 kit 

DEFINITIONS 
RT = Termination resistance should be equal to ZOOT of pulse generators. 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

TEST 

tPLH/tPHL 

Vcc VI 

<2 7V VCC 

2.7-3.6V 2.7V 

SV00776 

Figure 3. Load circuitry for switching times. 
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8-bit addressable latch 74LV259 

FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between V00 = 2.7 V and V00 = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at Vcp = 3.3 V, 
Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2 V at VC0 = 3.3 V 

Tamb = 25°C 

• Combines demultiplexer and 8-bit latch 

• Serial-to-parallel capability 

• Output from each storage bit available 

• Random (addressable) data entry 

• Easily expandable 

• Common reset input 

• Useful as a 3-to-8 active HIGH decoder 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t16 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
D,AntoQn 
EE tO Qn
MR to Qn

CL = 15 pF; 
VCC= 3.3 V 17 

16 
14 

ns 

CI Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per latch VI = GND to VC01 19 pF 

NOTE: 
1. Cpp is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD X VCC2 x f; + (CL x VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 
v (CL x Vcc2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV259 is a low-voltage CMOS device and is pin and function 
compatible with 74HC/HCT259. 

The 74LV259 is a high-speed 8-bit addressable latch designed for 
general purpose storage applications in digital systems. The 
74LV259 is a multifunction device capable of storing single-line data 
in eight addressable latches, and also 3-to-8 decoder and 
demultiplexer, with active HIGH outputs (Qo to O7), functions are 
available. The 74LV259 also incorporate an active LOW common 
reset (MR) for resetting all latches, as well as an active LOW enable 
input (CE). The 74LV259 has four modes of operation as shown in 
the mode select table. In the addressable latch mode, data on the 
data line (D) is written into the addressed latch. The addressed latch 
will follow the data input with all non-addressed latches remaining in 
their previous states. In the memory mode, all latches remain in their 
previous states and are unaffected by the data or address inputs. 

In the 3-to-8 decoding or demultiplexing mode, the addressed output 
follows the state of the D input with all other outputs in the LOW 
state. In the reset mode all outputs are LOW and unaffected by the 
address (A0 to A2) and date (D) input. When operating the 74LV259 
as an addressable latch, changing more than one bit of address 
could impose a transient-wrong address. Therefore, this should only 
be done while in the memory mode. The mode select table 
summarizes the operations of the 74LV259. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV259 N 74LV259 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV259 D 74LV259 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV259 DB 74LV259 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV259 PW 74LV259PW DH SOT403-1 
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PIN CONFIGURATION 

v 
A0 1 16 I Vcc 

Al 2 15 MFs 

A2 3 14 I LE 

O01 4 13 D 

O1 5 12 O7

O21 6 O6

O3 7 10 O5

GND a O4

SV01602 

LOGIC SYMBOL 

53-

2 

3-

D O, 

O2 

O3 

5 

6 

7 

AG O0 - 8 

Al O5 10 

A2 O6 - 11 

O7   12 
MR 

~15 

SV01601 

FUNCTIONAL DIAGRAM 

4 
A5

O1 5 

2 Al 1-0f-8 
DECODER 

O2 6 

3 A2 O3 
 8 LATCHES 

O4 9 

O 
14 LE O5 10 

15 MR 
C 

O6

13 D 
O7 12 

SV01604 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1, 2, 3 Ac to A2 Address inputs 

4, 5, 6, 7, 9, 
10, 11, 12 QD to O7 Latch outputs 

8 GND Ground (0 V) 

13 D Data input 

14 CE Latch enable input (active LOW) 

15 MR Conditional reset input (active LOW) 

16 VCC Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

MODE SELECT TABLE 

CE MR MODE 

L 

H 

L 

H 

H 

H 

L 

L 

Addressable latch 

Memory 

Active HIGH 8-channel demultiplexer 

Reset 
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FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR EE D A0 At A2 Qo Qt Qz Qa O4 QS Q6 O7

Master reset L H X X X X L L L L L L L L 

Demultiplex 
(active HIGH) 
decoder 
(when D = H) 

L 

L 

L 

L 

L 

L 

L 

L 

d 

d 

d 

d 

L 

H 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

d 

d 

d 

d 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

L 

L 

L 

L 

Q=d 

Store (do nothing) H H X X X X q0 qt q2 q3 q4 q5 q6 q7 

Addressable latch 

H 

H 

H 

H 

L 

L 

L 

L 

d 

d 

d 

d 

L 

H 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

Q=d 

q0 

q0 

q0 

q1 

Q=d 

qt 

q1 

q2 

q2 

Q=d 

q2 

q3 

q3 

q3 

Q=d 

q4 

q4 

q4 

q4 

q5 

q5 

q5 

q5 

q6 

q6 

q6 

q6 

q7 

q7 

q7 

q7 

H 

H 

H 

H 

L 

L 

L 

L 

d 

d 

d 

d 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

q0 

q0 

q0 

q0 

q1 

q1 

q1 

q1 

q2 

q2 

q2 

q2 

q3 

q3 

q3 

q3 

Q=d 

q4 

q4 

q4 

q5 

Q=d 

q5 

q5 

q6 

q6 

Q=q 

q6 

q7 

q7 

q7 

Q=d 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
d = HIGH or LOW data one set-up time prior to the LOW-to-HIGH TIE transition 
q = lower case letters indicate the state of the referenced output established during the last cycle established during the last cycle in which 

it was addressed or cleared 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Tarrrb Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

oC

tr, tt Input rise and fall times 
Vcc = 1.0V to 2.OV 
Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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8-bit addressable latch 74LV259 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

t IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > Vcc + 0.5V 50 mA 

t lO DC output source or sink current 
— standard outputs 

—0.5V < VO < Vcc + 0.5V 25 mA 

t  
ONo. 

t 100 

DC Vcc or GND current for types with 
— standard outputs 

50 mA

T515 Storage temperature range —65 to +150 C 

TOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH HIGH level Input 
voltage 

VCC = 1.2 V 0.9 0.9 

V Vcc = 2.0 V 1.4 1.4 

Vcc =2.7to3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

VCC=1.2V 0.3 0.3 

V V 2.0 V cc = 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = VIH or VIL, —lo = 100µA 1.2 

V 
Vcc = 2.0 V; Vi = VIH or VIL. —lo = 100µA 1.8 2.0 1.8 
Vcc = 2.7 V; Vi = VIH or VIL. -lo = 100µA 2.5 2.7 2.5

VCC = 3.0 V; Vi = VIH or VIL -lo = 100µA 2.8 3.0 2.8 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; Vi = VIH or VIL. —IO = 6mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = VIH or VIL, lO = 100µA 0 

V 
Vcc = 2.0 V; Vi = VIH or VIL; lO = 100µA 0 0.2 0.2 

Vcc = 2.7 V; VI = VIH or VIL, lo = 100µA 0 0.2 0.2 

Vcc=3.0V; V1= VIH or VIL' lo=100µA 0 0.2 0.2 

V
VOL 

LOW level output 
STANvoltage; 
STANDARD 
outputs 

V 3.0 V; V = V or V I 6mA CC = I — VIH IL; O = 0.25 0.40 0.50 V 
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8-bit addressable latch 74LV259 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

II 
Input leakage 
current Vcc = 3.6 V; Vi = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI VCC = 3.6 V; Vi = VCC or GND; Ip = 0 20.0 160 µA 

olCC 
Additional quiescent 
supply current per 
input 

VCC = 2.7 V to 3.6 V; Vi = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; t = t1 ≤ 2.5ns; CL = 50pF; RL = 11<O 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 °C 

V00(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
D to Q„ Figure 2 

1.2 105 

ns 
2.0 36 49 61 

2.7 26 36 45 

3.0 to 3.6 202 29 36 

tPHUtPLH 
Propagation delay 
Ar, to Q„ Figure 3 

1.2 105 

ns
2.0 36 49 61 

2.7 26 36 45 

3.0 to 3.6 202 29 36 

tPHLtPLH 
Propagation delay 
LE to On Figure 1 

1.2 100 

ns
2.0 34 48 60 

2.7 25 35 44 

3.0 to 3.6 192 28 35 

t 
PHL { 

Propagation delay 
to Oc Figure Fi 4 g 

1.2 90 

ns 
2.0 31 43 53 

2.7 23 31 39 

3.0 to 3.6 172 25 31 

t 
w 

LE pulse width 
HIGH or LOW Figure 1 

2.0 34 10 41 

ns 2.7 25 8 30 

3.0 to 3.6 20 62 24 

tW width 
LOW Figure Figure 4 

2.0 34 10 41 

ns 2.7 25 8 30 

3.0 to 3.6 20 62 24 

is Set-up time 
D A to LE Figure 5 and 6 

1.2 35 

ns 
2.0 24 12 29 

2.7 18 9 21 
3.0 to 3.6 14 72 17 

th 
Hold time 
D to LE Figure 5 

1.2 —30 

ns 
2.0 5 —10 5 

2.7 5 —8 5 

3.0 to 3.6 5 62 5 
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8-bit addressable latch 74LV259 

AC CHARACTERISTICS (Continued) 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF; RL = 1K

SYMBOL PARAMETER WAVEFORM 
CONDITION -40 to +85 °C -40 to +125°C 

UNIT 
V0 (V) MIN TYP1 MAX MIN MAX 

th 
Hold time 
An to L€ Figure 6 

1.2 -20 

ns 
2.0 5 —7 5 

2.7 5 —5 5 

3.0 to 3.6 5 42 5 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tame = 25°C 
2. Typical values are measured at VOO = 3.3 V. 

AC WAVEFORMS 

VM =1.5Vat ≥ 2.7 V and ≤ 3.6V; 
VM=0.5xVOOatVOc<2.7V and ≥4.5V. 

VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vcc 

D INPUT 

GND 

vcc 

CE INPUT ~Vµ 

GND 
\\ 

/ 
r- l 

F IPHL* 

VOH 

0,, OUTPUT 

VOL 
SV01605 

Figure 1. Enable input (LE) to output (Or,) propagation delays 

and the enable input pulse width. 

V00 

D INPUT 

GND 

VOH 

Gr, OUTPUT 

VOL 

\VM 

1PHL 4 iPLO 

0V01608 

Figure 2. Data input (D) to output (Q5) propagation delays. 

Figure 3. Address inputs (A0) to output (On) 
propagation delays. 

vcc 

}vim INPUT 

GND 

VOH 

O OUTPUT 

VOL 

~VM 

I 

4— tW —► 

E -1 PHL 

\VM 

SV001606 

Figure 4. Conditional reset input (Mn) to output (Qn) 
propagation delays. 
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8-bit addressable latch 74LV259 

AC WAVEFORMS (Continued) 
VM =1.5 Vat VCC ≥2.7V and ≤3.6V; 
VM =0.5x at <2.7 V and ≥ 4.5 V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

The shaded areas indicate when the input is permitted 
to change for predictable output performance 

Figure 5. Data set-up and hold times for D input to CE input. 

vcc 

An INPUT 

GND 

VCC 

LE INPUT 

GND 

ADDRESS STABLE 

\VM 

/ 

try 

1 
The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

SVOt6tO 

Figure 6. Address set-up and hold times for 
An inputs to CE input. 

TEST CIRCUIT 

vCC 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOOT of pulse generators. 

SWITCH POSITION 
TEST Sr 

tPLH/tPHL Open 

vcc VI

c 2.7V VCC 

2.7-3.6V 2.7V 

SV00905 

Figure 7. Load circuitry for switching times. 
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCO = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VDO = 3.3V, 

Tamb = 25°C 

• Ideal buffer for MOS microprocessor or memory 

• Common clock and master reset 

• Output capability: standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
tPHL/tPLH CE'

MR to Q„ 
CL = 15 
Vc0 = 3.3V 

12 
13 ns

fmax Maximum clock frequency 110 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop Notes 1 and 2 20 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X VOc2 x f; +E (CL X Vcc2 x f,) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X VDO2 x t,) = sum of the outputs. 

2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LV273 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with the 74HC/HCT273. 

The 74LV273 has eight edge-triggered, D-type flip-flops with 
individual D inputs and Q outputs. The common clock (CP) and 
master reset (MR) inputs load and reset (clear) all flip-flops 
simultaneously. The state of each D input, one set-up time before 
the LOW-to-HIGH clock transition, is transferred to the 
corresponding output (On) of the flip-flop. 

All outputs will be forced LOW independently of clock or data inputs 
by a LOW voltage level on the MR input. 

The device is useful for applications where the true output only is 
required and the clock and master reset are common to all storage 
elements. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic OIL —40°C to +125°C 74LV273 N 74LV273 N SOT146-1 

20-Pin Plastic SO —40°C to +125°C 74LV273 D 74LV273 D SOT163-1 

20-Pin Plastic SSOP Type II -40°C to +125°C 74LV273 DB 74LV273 DB SOT339-1 

20-Pin Plastic TSSOP -40°C to +125°C 74LV273 PW 74LV273PW DH SOT360-1 

1998 May29 278 853-196519466 



Philips Semiconductors Product specification 

74LV273 Octal D-type flip-flop with reset; positive edge-trigger 

PIN CONFIGURATION 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1 M/ R Master reset input (active-LOW) 

2, 5, 6, 9, 
15, 16, 19 

12, 
00 to O7 Flip-flop outputs 

3, 4, 7, 8, 
14, 17, 18 

13,  Do to D7 Data inputs 

10 GND Ground )0V) 

11 CP Clock input (LOW-to-HIGH, edge-
triggered) 

20 V Positive supply voltage 

LOGIC SYMBOL 

11 

CR 
 Da 00  

4 D O1 5 

7 D2 02 6 

8 D 03 9 

D4 04 12 13 

14 05 05 1s 

D6 06 16 17 

D7 07 19 18 

MR

Y 

S V00367 

LOGIC SYMBOL (IEEE/IEC) 
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273 

FUNCTIONAL DIAGRAM 

3 Do Qn 2 

4 D, O, 5 

7 D, 02 6 

8 D0 Qa 9 

13 D4

FF0 
to 

FF7 Qa 12 

14 Ds Qs 15 

17 Ds Qe 16 

t8 07 0 7 19 

t Mn Y 
11 CP 

SV00369 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note1 1.0 3.3 5.5 V 

V1 Input voltage 0 - VQQ V 
VO Output voltage 0 — Vcc V 

Operating ambient temperature range in free See DC and AC —40 +85 oCT 
amt air characteristics —40 +125 

VQO = 1.OV to 2.OV - - 500 

tr, tt Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

— 
— 

— 
— 

200 
100 

nsN

Vcc = 3.6V to 5.5V — 50 

NOTES: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to V1yO = 5.5V. 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

MR CP D Oo to O7

Reset (clear) L X X L 

Load ('1') H T h H 

Load ('0') H T I L 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
T = LOW—to—HIGH clock transition 
X = Don't care 
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273 

ABSOLUTE MAXIMUM RATINGSI, 2 
n accordance with the Absolute Maximum Rating System (IEC 34) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 
±IIK DC input diode current VI <—0.5 or VI > Vcc + 0.5V 20 mA 
±Iok DC output diode current Vc <—0.5 or VO > Vcc + 0.5V 50 mA 

±IO DC output source or sink current 
_ standard outputs —0.5V <VO < Vcc + O 5 25 mA 

±I~Np, 
±Icc 

DC Vcc or GND current for types with 
—standard outputs 50 mA 

T 5 Storage temperature range —65t0+150 C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: -40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

Vcc = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7"Vcc 0.7*VCC 

VIL 
LOW level Input 

voltage

Vcc = 1.2V 0.3 0.3 

V Vcc = 2.0V 0.6 0.6

Vcc = 2.7 to 3.6V 0.8 0.8 

Vcc = 4.5 to 5.5 0.3`Vcc 0.3`VcC 

VOH 

HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL -IO = 100µA 1.2 

V 

Vcc=2.0V; VI=VIH or VIL,-10=100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL, —lO = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL -lo = 100µA 2.8 3.0 2.8 

V 4.5V;V = V or V I 100 A CC= I -  IH IL; - O = µ 4.3 4.5 4.3 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL —IO = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V;V1 = VIH or VIL, —1O = 12mA 3.60 4.20 3.50 

VOL 

LOW level output 
voltage: all outputs 

Vcc = 1.2V; VI = VIH or VIL, IO = 100µA 0 

V 

Vcc = 2.0V; VI = VIH or VIL, 1O = 100µA 0 0.2 0.2 

VCc = 2.7V; VI = VIH or VIL, 1O = 100µA 0 0.2 0.2 

Vcc = 3.0V;VI = VIH or VIL; IO = 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIL IO = 100µA 0 0.2 0.2 

LOW level output 
voltage; 
STANDARD 
outputs 

VCc = 3.0V;VI = VIH or VIL, 1O = 6mA 0.25 0.40 0.50 
V 

Vcc = 4.5V;VI = VIH or VIL; IO = 12mA 0.35 0.55 0.65 
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273 

DC CHARACTERISTICS FOR THE LV FAMILY (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
-40°C to +85°C -40°C to +125°C 

Ii Input leakage 
current Vcc = 5.5V; Vi = Vcc or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI VCC = 5.5V; V = VCC or GND; Ip = 0 20.0 160 µA 

41cC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = 
Vcc 

—0.6V 500 850 µA 

NOTE: 
All typical values are measured at Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
-40 to +85 °C 

LIM TS 
-40 to +125 °C UNIT 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHLtPLH 
Propagation delay 
CP to On Figure 1 

1.2 - 75 - - -

ns 

2.0 — 26 32 — 41 

2.7 — 19 24 — 30 

3.0 to 3.6 - 142 19 - 24 

4.5 to 5.5 - - 16 - 20 

t 
PHL 

Propagation delay 
MP t0 O n Figure 2 9

1.2 - 80 - - -

ns 

2.0 - 27 44 - 56 

2.7 — 20 33 — 41 

3.0 to 3.6 - 152 26 - 33 

4.5 to 5.5 - - 22 - 28 

tw 
Clock pulse width 
HIGH or LOW Figure 1 

2.0 34 9 — 41 —

ns 2.7 25 6 — 30 — 

3.0 to 3.6 20 52 - 24 -

tw 
Master reset pulse 
width LOW Figure 2 

2.0 34 10 — 41 — 

ns 2.7 25 8 — 30 — 

3.0 to 3.6 20 62 - 24 -

t 
em

Removal time 
MR to CP 

Figure Fi 2 g 

1.2 - -10 - - - 

ns 
2.0 5 —4 — 5 

2.7 5 —3 — 5 —

3.0 to 3.6 5 -22 - 5 -

t
su 

Set-up time 
Dn to CP 

Figure 3 
g

1.2 - 20 - - -

ns 
2.0 22 7 26 

2.7 16 5 — 19 —

3.0 to 3.6 13 42 - 15 -

tb
Hold time 
D to CP n 

Figure 3 

1.2 - -10 — — —

ns 
2.7 5 —3 

— 
5 

—

3.0 to 3.6 5 -22 - 5 -

fmax 
Maximum clock 
pulse frequency Figure 1 

2.0 14 40 — 12 — 

MHz 2.7 19 75 — 16 — 

3.0 t0 3.6 24 1002 - 20 — 

NOTE: 
1. Unless o herwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at VCC = 3.3V. 
3. Typical value measured at VCC = 5.0V. 
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273 

AC WAVEFORMS 
VM = 1.5V at VCG ≥ 2.7V ≤ 3.6V 
VM = 0.5V ` V00 at V00 < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI

111MAX 

CP INPUT 
/ VM 

GND 
J 

VOH 

On OUTPUT 

VOL 

r tw 

~tPHL~ 

\VM 

tPLH 

SV00370 

Figure 1. The clock (CP) to output (Qn) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

VI

MR INPUT \VM 

GND - 

Vi 
trem 

CP INPUT /Vn 

GND 

VOH 
r tPHL — 

On OUTPUT V 

VOL - 

SV00372 

Figure 2. The master reset (MA) pulse width, the master reset 
to output (Qn) propagations delay and the master reset to clock 

(CP) removal time 

Figure 3. Data set-up and hold times for the data input (Dn) 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

TEST CIRCUIT 

VII

RL= 1k 

Test Circuit for Outputs 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitiance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

IPLH/tPHL 

Vcc VI

=2 7V 

2.7-3.6V 

74.0V 

VCc 

2.70 

V00 

SV00902 

Figure 4. Load circuitry for switching times 
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Hex buffer/line driver (3-State) 74LV365 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between V0 = 2.7V and Vic = 3.6V 

• Typical VOLp (output ground bounce) < 0.8V @ VOc = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V ® Vic = 3.3V, 

Tamb = 25°C 

• Non-inverting outputs 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 15pF 
Vcc = 3.3V 

9 ns

Ci Input capacitance 3.5 pF 

Cpp Power dissipation capacitance per buffer Notes 1 and 2 40 pF 

NOTES: 
Cpp is used to determine the dynamic power dissipation (Pp in µW) 
PD = Cp0 x VCC2 x ti +F (CL x VCC2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; = supply voltage in V; 
F (CL x VCC2 x f0) = sum of the outputs. 

2. The condition is VI = GND to VCc 

DESCRIPTION 
The 74LV365 is a low-voltage CMOS device and is pin and function 
compatible 74HC/HCT365. 

The 74LV365 is a hex non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs (nY) are controlled by the output 
enable inputs (Ow1, OE2). 

A HIGH on Own, causes the outputs to assume a high impedance 
OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL —40°C to +125°C 74LV365 N 74LV365 N SOT38.4 

16-Pin Plastic SO -40°C to +125°C 74LV365 D 74LV365 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV365 DB 74LV365 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV365 PW 74LV365PW DH SOT403-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 15 Owl Ow2 Output enable inputs (active-LOW) 

2, 4, 6, 10, 
12, 14 1A to 6A Data inputs 

3, 5, 7, 9, 11, 
13 1Y to 6Y Data outputs 

8 GND Ground (DV) 

16 VAC Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUT 

OE1 OE2 nA nY 

L L L L 

L L H H 

X H X Z 

H X X Z 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV365 

PIN CONFIGURATION 

ZJ 
16 J VCC 

1A 2 15 aE2 

1Y 3 14 6A 

2A 4 13 6Y 

20 5 12 I SA 

3A 11 5V 

3Y 7 10 4A 

GND 9 40 

SV00644 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

,A Y 

4 2 2V 5 

66

10 

~3

T

3V 7 

4A 4V 9 

2 5A 5Y 11 

14 6A 6Y 13 

1 ZSE 

15 O2 

SV00647 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV365 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - Vcc V 

Vo Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 +1212 5 

oC

tr, tf Input rise and fall times 
Vcc = 1.OV to 2.OV 
Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

_ 
- 
— 

500 
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

±IIK DC input diode current Vi <-0.5 or Vi > Vcc + 0.5V 20 mA 

±IOK DC output diode current Vo <—0.5 or Vo > Vcc + 0.5V 50 mA 

+l
— o 

DC output source or sink current 
— bus driver outputs 

—0.5V <VO < V + 0.5V o cc 35 mA 

+I — GND, 
±100 

DC Vcc or GND current for types with 
—bus driver outputs 

70 mA

T519 Storage temperature range —6510+150 °C 

PtOt

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under `recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV365 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40`C to +85'C -00°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

VCC = 1.2V 0.9 0.9 

V V 2.OV cc = 1.4 1.4 

Vcc=2.7to3.6V 2.0 2.0 

VIL LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 
VVCC = 2.OV 0.6 0.6

Vcc = 2.7 to 3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL, -Io = 100µA 1.2 

V

VCC = 2.OV; VI = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 

V 2.7V; V = V or V I 100 A cc= I- VIH IL; - o= µ 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

VOH 
HIGH level output 
voltage; BUS driver 
outputs 

Vcc = 3.OV; VI = VIH or VIL. -lo = 8mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL, to = 100µA 0 

V 
Vcc = 2.OV; VI = VIH or VIL, to = 100µA 0 0.2 0.2 

V 2.7V; V = V or V I 100 A CC = I - VIH IL; O = µ 0 0.2 0.2 

Vcc = 3.OV; VI = VIH or VIL, Io = 100µA 0 0.2 0.2 

VOL 
LOW level output 
voltage; BUS driver 
outputs 

VCc = 3.OV; VI = VIH or VIL, to = 8mA 0.20 0.40 0.50 V 

II
Input leakage 
current Vcc = 3.6V; VI = VCC or GND 1.0 1.0 µA 

lOz 
3-State output 
OFF-state current 

VCC = 3.6V; VI = VIH or VIL, 
Vo = VCC or GND 5 10 µ A 

ICC Quiescent supply 
current; MSI Vcc = 3.6V; VI = Vcc or GND; Io = 0 20.0 160 µA 

41cC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV365 

AC CHARACTERISTICS 
GND = 0V; t, = ti S 2.5ns; CI = 50pF; RI = 1KQ 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85°C -40 to +125°C 

V (V) MIN TYP1 MAX MIN MAX 

t t PHL/ PLH 
Propagation delay 
nA to nY Figure 1 g ure 

1.2 - 55 - - - 

ns 
2.0 — 19 36 — 44 

2.7 — 14 26 — 33 

3.0 to 3.6 - 102 21 - 26 

tPZHitPZL 
3-State output 
enable time 
aEn to nY 

Figure 2 

1.2 - 85 - - -

ns 
2,0 - 29 56 - 66 

2.7 - 21 41 - 49 

3.0 to 3.6 - 162 33 - 39 

tPHZ tPLZ 
3-State output 
disable time 
DEn to nY 

Figure 2 

1.2 - 100 - - -

ns 
2,0 — 36 66 — 78 

2.7 — 27 48 — 58 

3.0 to 3.6 - 212 39 - 47 

NOTES: 
All typica values are measured at Tamb = 25°C 

2. Typical values are measured at VOO = 3.3V 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5V * VOO at VOO < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL +0.3V at VOO ≥ 2.7V 
Vx = VOL + 0.1 VOO at VOO < 2.7V 
Vy = VOH - 0.3V at VOO ≥ 2.7V 
Vy = VOH- 0.1 VOO at VOO < 2.7V 

nA INPUT 

V00 

GND 

VOH 

nY OUTPUT 

VOL 

1PHL —* F 1PLH 

5V00648 

Figure 1. Input (nA) to output (nY) propagation delays. 
Figure 2. 3-State enable and disable times. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV365 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

R7 = Termination resistance should be equal to Zrj g of pulse generators. 

SWITCH POSITION 

TEST Si VCC Vr

tPLHItPHL Open <2.7V VCC 

tPLZ/tPZL 2 • VCC 2.7-3.6V 2.7V 

tPHZtPZH 5ND 

5V00895 

Figure 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VSO = 2.7V and V00 = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ V00 = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ V00 = 3.3V, 

Tamb = 25°C 

• Non-inverting outputs 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = tp ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nA to nY 

CL = 15pF 
V00 = 3.3V 

8 ns

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per buffer Notes 1 and 2 30 pF 

NOTES: 
I. Cpp is used to determine the dynamic power dissipation (PD in pW) 

PD = CPD x V002 x f; +E (CL X V002 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 
E (CL x V002 x fa) = sum of the outputs. 

2. The condition is Vi = GND to V00 

DESCRIPTION 
The 74LV367 is a low-voltage CMOS device and is pin and function 
compatible 74HC/HCT367. 

The 74LV367 is a hex non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs (nY) are controlled by the output 
enable inputs (1OE, 2OE). 

A HIGH on nOE, causes the outputs to assume a high impedance 
OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL —40°C to +125°C 74LV367 N 74LV367 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV367 D 74LV367 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV367 DB 74LV367 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV367 PW 74LV367PW DH SOT403-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 15 1 OE. 20E Output enable inputs (active-LOW) 

2, 4, 6, 10, 
12, 14 1A to 6A Data inputs 

3, 5, 7, 9, 11, 
13 1 Y to 6Y Data outputs 

8 GND Ground (OV) 

16 V00 Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE nA nY 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

PIN CONFIGURATION 

u 
,ae 16 vcc 
1A 2 15 2Q5 

1Y 3 14 6A 

2A 4 13 6Y 

2Y 12 5A 

3A 6 11 5Y 

3Y 7 10 4A 

GND 9 4Y 

5500650 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2 

4 

6 

1A 

2A 

3A 

4A 
10  

1Y 

2Y 

3V 

4Y 

~i1

15 

55 

65 

~2

5500653 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - Vcc V 

VO Output voltage 0 - Vcc V 

Tomb Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+85 
+125 °C

tr, ti Input rise and fall times 
Vcc = 1.0V to 2.0V 
Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

_ 
— 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

±IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

±IOK DC output diode current VO <-0.5 or VO > Vcc + 0.5V 50 mA 

+lO DC output source or sink current 
— bus driver outputs 

—o 5V <VO < 
Vcc + 0.5V 35 mA 

±I~ND' 
±l 

DC Vcc or GND current for types with 
—bus driver outputs 70 mA 

T515 Storage temperature range —65 to +150 °C 

Prot 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

VVcc = 2.0V 1.4 1.4 
Vcc=2.7to3.6V 2.0 2.0 

VIL LOW level Input 
voltage 

VcC = 12V 0.3 0.3 

V Vcc=2.0V 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 

VOH 
HIGH level output 
volta e; all out uts 9 p 

Vcc = 1.2V; VI = VIH or VIL - to = 100µA 1.2 

V
Vcc = 2.0V; VI = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL, —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL -lo = 100µA 2.8 3.0 2.8 

VON
HIGH level output 
voltage; BUS driver 
outputs 

VCC = 3.0V; VI = VIH or VIL; -to = 8mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIN or VIL lo= 100µA 0 

V 
Vcc = 2.0V; VI = VIN or VIL, IO = 100µA 0 0.2 0.2 

V 2.7V; V = V or V I 100 A CC= I- VIN IL; 0= µ 0 0.2 0.2 

VCC = 3.0V; VI = VIH or VIL, IO = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VcC = 3.0V; VI = VIN or VIL, IO = 8mA 0.20 0.40 0.50 V 

II 
Input leakage 
current VCc = 3.6V; VI = VCC or GND 1.0 1.0 µA 

loz 
3-State output 
OFF-state current 

VCC = 3.6V; VI = VIN or VIL; 
VO = VCC or GND 5 10 µA 

ICC Quiescent supply 
current; MSI VCC = 3.6V; VI = VCC or GND; IO = 0 20.0 160 µA 

4lcc 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

AC CHARACTERISTICS 
GND=0V; t,=tr≤2.5ns;C1 =50pF;R1 =IK4 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

VO(V) MIN TYP1 MAX MIN MAX 

t t PHU PLH 
Propagation delay 
nA to nY Figure 1 g 

1.2 - 50 — — — 

ns 
2.0 — 17 32 — 39 

2.7 — 13 24 
— 

29 

3.0 to 3.6 — 102 19 — 23 

tpZHitpZL 
3-State output 
enable time 
nOE to nY 

Figure 2 

1.2 — 80 - - -

ns 
2.0 - 27 51 - 60 

2.7 — 20 38 - 44 

3.0 to 3.6 — 152 30 - 36 

tPHZJtPLZ 

3-State output 
disable time 
nOE to nY 

Figure 2 

1.2 - 90 - - -

ns 
2.0 - 32 59 - 70 

2.7 — 24 44 — 52 

3.0 to 3.6 — 192 36 — 42 

NOTES: 
1. All typica values are measured at Tamb = 25°C 
2. Typical values are measured at VOO = 3.3V 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V 
VM = 0.5V * Vcc at VOO < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VX = VOL + 0.3V at VOO ≥ 2.7V 
VX = VOL 0.1V  at VCc < 2.7V 
VY = VOH - 0.3V at VOc ≥ 2.7V 
VY = VOH -0.1 VOO at VOA <2.7V 

VI—

nA INPUT ~VM 

GND-

tPHL* 4-

VOH 

nY OUTPUT 

VOL 

 J 
4- tPLH 

1 

SV00654 

Figure 1. Input (nA) to output (nY) propagation delays. 

V 

nOFINPUT 

GN. 

1PZL 
VCC 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

Von 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

tPHZ-+ 1PZH * 

outputs . outputs.
enabled disabled 

VM

_ outputs 
enabled 

SV00655 

Figure 2. 3-State enable and disable times. 
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Philips Semiconductors Product specification 

Hex buffer/line driver (3-State) 74LV367 

TEST CIRCUIT 

VCC 
Si 

2 ' Vcc 
0— Open 
° GND 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si Vcc Vi 

IPLWIPHL Open <27V Vcc 

tP LtP21 2 . Vco 2.7-3.6V 2.7V 

tPH2/[P2H GND 

SVOOe95 

Figure 3. Load circuitry for switching times. 

1998 May 29 295 



Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

FEATURES 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VOO = 2.7V and VOO = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ Vcc = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V ® VOO = 3.3V, 

Tamb = 25°C 

• Inverting outputs 

• Output capability: bus driver 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 15pF 
VCC = 3.3V 

9.0 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per buffer Notes 1, 2 30 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x VCC2 x f; +F (CL X VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VOO = supply voltage in V; 
E (CL x VCC2 x fa) = sum of the outputs. 

2 The condition is Vi = GND to VCC 

DESCRIPTION 
The 74LV368 a low—voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT368. 

The 74LV368 is a hex inverting buffer/line driver with 3—state 
outputs. The 3—state outputs (nY) are controlled by the output 
enable inputs 125E and 2O€. A HIGH on nOE causes the outputs to 
assume a high impedance OFF—state. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. S 

16-Pin Plastic DIL —40°C to +125°C 74LV368 N 74LV368 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV368 D 74LV368 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV368 DB 74LV368 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV368 PW 74LV368PW DH SOT403-1 
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Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

PIN CONFIGURATION 

PIN DESCRIPTION 

PINNUMBER SYMBOL FUNCTION 

1, 15 1 E to 225E Output enable inputs (active LOW) 

2, 4, 6, 10, 
12, 14 1 A to 6A Data inputs 

3, 5, 7, 
9, 11, 13 1Q to 6Y Bus outputs 

8 GND Ground (OV) 

16 V0c Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 
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Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

FUNCTIONAL DIAGRAM 

RECOMMENDED OPERATING CONDITIONS 

FUNCTION TABLE 

INPUTS OUTPUT 

nZSE nA nY 

L 

L 

H 

L 

H 

X 

H 

L 

Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VC0 DC supply voltage See Notet 1.0 3.3 3.6 V 

Vi Input voltage 0 — V 

Vo Output voltage 0 — Voc V 

Tamb 
Operating ambient temperature range 
in free air 

See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

tr, tt Input rise and fall times 
Vic = 1.OV to 2.OV 
VC0 = 2.OV to 2.7V 

= 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTES: 
1 The LV is guaranteed to function down to VcC = 1 D (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 134); Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage -0.5 to +4.6 V 

±IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

±loK DC output diode current Vo <-0.5 or V0 > Vic + 0.5V 50 mA 

±lo DC output source or sink current 
— bus driver outputs 

—0,5V < Vo <V0 + 0.5V 35 mA 

±I GND. 
±1cc 

DC Vet or GND current for types with 
—bus driver outputs 

70 mA

Tstg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2 The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT -40'C to +85°C -40~C to +125'C 
MIN TYPt MAX MIN MAX 

VIH HIGH level Input 
voltage 

VCO = 1.2V 0.9 0.9 
VVcc = 2.OV 1.4 1.4

Vcc=2.7to3.6V 2.0 2.0 

VIL 
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V Vcc = 2.OV 0.6 0.6 
Vcc = 2.7 to 3.6V 0.8 0.8 

VOH
HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL —lO = 100µA 1.2 

V 
Vcc = 2.OV; VI = VIH or VIL, —l0 = 100µA 1.8 2.0 1.8 
Vcc = 2.7V; VI = VIH or VIL, —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL, —Ip = 100µA 2.8 3.0 2.8 

VOH
HIGH level output 
voltage; BUS driver 
outputs 

Vcc = 3.OV;VI = or VIL, —lO = 8mA 2.40 2.82 2.20 V 

VOL 
LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = or VIL, lO = 100µA 0 

V Vcc = 2.OV; VI = VIH or VIL, lO = 100µA 0 0.2 0.2 
VCC = 2.7V; VI = VIH or VIL; lo = 100µA 0 0.2 0.2 
V00 = 3.OV;VI = VIH or VIL lo = 100µA 0 0.2 0.2 

VOL
LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.OV;VI = VIH or VIL, I = 8mA 0.20 0.40 0.50 V 

II 
Input leakage 
current VCC = 3.6V; VI = VCc or GND 1.0 1.0 µA 

loz 
3-State output 
OFF-state current 

VCc = 3.6V; VI = VIH or VIL; 
V0 = Vcc or GND 5 10 µA 

Cc Quiescente nt; 
MS  

supply 
cur cu Vcc = 3.6V; VI = VCc or GND; IO = 0 20.0 160 µA 

AI CC
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC -0.6V 500 850 µA 

NOTE: 
1 All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; RL = 1K

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
—40 to +85 C 

LIMITS 
—40 to +125 °C UNIT 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPZutPLH 
Propagation delay 
nA, to nY 

Figures, 1, 3 

1.2 — 55 — — — 

ns 
2.0 — 19 36 — 44
2.7 — 14 26 — 33 

3.0 to 3.6 — 102 21 — 26 

tpZH/tPZL 
3-State output 
enable time 
n0E to nY 

Figures, 2, 3 

1.2 — 75 — — —

ns 
2.0 - 26 49 - 60 

2.7 — 19 36 — 44 

3.0 to 3.6 — 142 29 — 35 

tpHLtpLZ 
3-State output 
disable time 
naE to nY 

Figures, 2, 3 

1.2 — 90 - - -

ns 
2.0 - 32 59 - 70 

2.7 — 24 44 — 52 

3.0 to 3.6 — 192 36 — 42 

NOTE: 
1 Unless o herwise stated, all typical values are at Tamb = 25°C. 
2 Typical value measured at VOO = 3.3V. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5V * Vcc at Vcc < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOO ≥ 2.7V 
Vx = VOL + 0.1 * VOO at VOO <2.7V 
Vy = VOH - 0.3V at VOO ≥ 2.7V 
Vy = VOH - 0.1 Vcc at VGc < 2.7V 

vi

nA, nB INPUT 

GND 

VoH 

ny OUTPUT 

VOL 

4- PHL t -  1PLH 

SV00377 

Figure 1.Input (nA) to output (nY) propagation delay 

Figure 2. 3-State enable and disable times 
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Philips Semiconductors Product specification 

Hex buffer/line driver; inverting (3-State) 74LV368 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance indudes jig and probe capacitance 

AT = Termination resistance should be equal to ZGD7 of pulse generators. 

SWITCH POSITION 

TEST St VCc VI 

IPLHIIPHL Open <2 7V VCc 

tPLZltPzL 2 ' VCc 2.7-3.6V 2.7V 

tPH7 dPZH GND 

SV00895 

Figure 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Octal D-type transparent latch (3-State) 74LV373 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0V to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V at VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V at VCC = 3.3V, 

Tamb = 25°C 

• Common 3-State output enable input 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt ≤2.5 n8 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
Dn to Qn
LE to QO

CL = 15pF 
VCC = 3.3V 10 

12 
ns 

C1 Input capacitance 3.5 pF 

CPD Power dissipation capacitance per latch Notes 1, 2 22 pF 

NOTES: 
1. 

DESCRIPTION 
The 74LV373 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT373. 

The 74LV373 is an octal D-type transparent latch featuring separate 
ID-type inputs for each latch and 3-State outputs for bus oriented 
applications. A latch enable (LE) input and an output enable (OE) 
input are common to all internal latches. 

The '373' consists of eight D-type transparent latches with 3-State 
true outputs. When LE is HIGH, data at the Dn inputs enters the 
latches. In this condition the latches are transparent, i.e., a latch 
output will change each time its corresponding D-input changes. 

When LE is LOW the latches store the information that was present 
at the D-inputs a set-up time preceding the HIGH-to-LOW transition 
of LE. When OS is LOW, the contents of the eight latches are 
available at the outputs. When OE is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the OE input does not 
affect the state of the latches. 

The '373' is functionally identical to the '573', but the '573' has a 
different pin arrangement. 

CPD is used to determine the dynamic power dissipation (PD in (1W) 
PD = CPD x VCC2 x fl + v (CL X VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
' (CL x VCC2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

ORDERING AND PACKAGE INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV373 N 74LV373 N SOT146-1 

20-Pin Plastic SO -40'C to +125°C 74LV373 D 74LV373 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV373 DB 74LV373 DB SOT339-1 

20-Pin Plastic TSSOP Type I -40°C to +125°C 74LV373 PW 74LV373PW DH SOT360-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 OE Output enabled input (active LOW) 

2, 5, 
15, 

6, 9, 
16, 

12, 
19 Oo—Q7 3-State latch outputs 

3, 4, 
14, 

7, 8, 
17, 

13, 
18 Do—D7 Data inputs 

10 GND Ground (0V) 

11 LE Latch enable input (active HIGH) 

20 VCC Positive supply voltage 
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Philips Semiconductors Product specification 

Octal D-type transparent latch (3-State) 74LV373 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 

LOGIC SYMBOL 

LE 
 Da O0 2 

4  D, 0 1  5 

7  O2 O2  6 

8  D3 O3  9 

13  D4 O4  12 

14  D5 O5  15 

17  O6 O6  16 

18  D7 O7  19 

OE 

SV00658 

FUNCTIONAL DIAGRAM 

3 D0 2 Qo 

4 D1 0 1 5 

7 D2 O2 6 

8 D3 O3 9 

LATCH 3-STATE 
13 D4 1108 OUTPUTS O4 12 

14 DS O5 15 

7 D6 O6 16 

18 D7 O7 19 

11 LE ~r 

1 OE 

SV00660 

LE 

OE 

O0 D2 D3 D4 D6 O7

L.D 0— 
LATCH 

1 

LE LE 

1 

L D 0— 

LATCH 
2 

CE LE 

1 

L —D 0— 

LATCH 
3 

EE LE 
1 

L D o-- 
LATCH 
4 

EE LE 

1 

1 0 0— 
LATCH 
5 

EE LE 

1 

L D 0— 

LATCH 
6 

CE LE 

1 

L_D 0— 

LATCH 
7 

EE LE 

1 

L~D 0
LATCH 
8 

CE LE 

T 

—

~o • 

T_ T- T_ i^ T._. 1'___ T._. I 

00 01 02 03 04 05 06 

SV00661 
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Philips Semiconductors Product specification 

Octal D-type transparent latch (3-State) 74LV373 

FUNCTION TABLE 

OPERATING MODES 
INPUTS INTERNAL 

LATCHES 

OUTPUTS 

OE LE Dn Qeto Q7

Enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 

L 
L h 

L 
H 

L 
H 

Latch register and disable outputs H 
H 

L 
L 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
X = Don't care 
Z = High impedance OFF-state 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 - V00 V 

Vp Output voltage 0 — V00 V 

Operating ambient temperature range in free See DC and AC —40 +85 oCT 
amb air characteristics —40 +125 

V00 = 1.0V to 2.0V - - 500 

tr, tt Input rise and fall times V00 = 2.0V to 2.7V 
V00 = 2.7V to 3.6V 

_ _ 200100 nsN 

V00 = 3.6V to 5.5V - - 50 

NOTE: 
The LV is guaranteed to function down to V00 = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from V00 = 1.2V to V00 = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1, 2 

n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

±IoK DC output diode current V0 <—0.5 or V0 > V00 + 0.5V 50 mA 

±la DC output source or sink current 
— bus driver outputs —0.5V < Vp <V00 + 0.5V 35 mA 

±IGND' 
±Icc 

DC V00 or GND current for types with 
—bus driver outputs 70 mA 

Tstg Storage temperature range —65 to +150 C 

Ptot 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal D-type transparent latch (3-State) 74LV373 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT -40°C to +85°C -40°C to +125`C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

VCC = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4 
VCC = 2.7 to 3.6V 2.0 2.0 

VCC = 4.5 to 5.5V 0.7'Vcc 0.7'Vcc 

VIL 
LOW level Input 
voltage 

VCC = 12V 0.3 0.3 

V 
VCC = 2.0V 0.6 0.6 
V cp=2.7to3.6V 0.8 0.8 

Vpp = 4.5 to 5.5 0.3'VCC 0.3`VCC 

VOH 

HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL —Ip = 100µA 1.2 

V

Vcc = 2.0V; VI = VIH or VIL, - to = 100µA 1.8 2.0 1.8 

VCC = 2.7V; VI = VIH or VIL —Is = 100µA 2.5 2.7 2.5 

VCc = 3.0V; Vi = VIH or VIL, —Ip = 100µA 2.8 3.0 2.8 

Vpp = 4.5V; Vi = VIH or VIL, —Ip = 100µA 4.3 4.5 4.3 

HIGH level output 
voltage; BUS driver 
outputs 

VCC = 3.0V; Vi = VIH or VIL —Ip = 8mA 2.40 2.82 2.20 

Vpp = 4.5V; VI = VIH or VIL, —Ip = 16mA 3.60 4.20 3.50 

VOL

LOW level output 
voltage; all outputs 

VCc = 1.2V; VI = VIH or VIL, Ip = 100µA 0 

V

VCC = 2.0V; VI = VIH or VIL Ip = 100µA 0 0.2 0.2 

VCC = 2.7V; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

VCC = 3.0V; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH Or VIL, Ip = 100µA 0 0.2 0.2 

LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.0V; VI = VIH or VIL Ip = 8mA 0.20 0.40 0.50 

Vpp = 4.5V; VI = VIH or VIL, Ip = 16mA 0.35 0.55 0.65 

II 
Input leakage 
current Vcc = S.SV; VI = Vpp or GND 1.0 1.0 µA 

IpZ 
3-State output 
OFF-state current 

VCC = 5.5V; VI = VIH or VIL 
Vp = VCC or GND 5 10 µA 

ICC Quiescent supply 
current; MSI VCC = 5.5V; VI = VCC or GND; Ip = 0 20.0 160 µA 

~'CC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamt = 25°C. 
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Octal D-type transparent latch (3-State) 74LV373 

AC CHARACTERISTICS 
GND = 0V; tr = t1 L 2.5ns; CL = 50pF; RL = 1 KG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
D0 toO 

Figure 1, 5 

1.2 - 65 - - -

ns 

2.0 — 22 37 — 48 

2.7 — 16 28 — 35 

3.0 to 3.6 - 132 22 - 28 

4.5 to 5.5 - - 16 - 20 

tPHUtPLH 
Propagation delay 
LEtoQ 

Figure 2, 5 

1.2 - 80 - - -

ns 

2.0 — 27 43 — 54 

2.7 — 20 26 — 33 

3.0 to 3.6 - 152 25 - 31 

4.5 to 5.5 - 9.53 19 - 24 

tpZH/tpZL 
3-State output 
enable time 
aE to Q 

Figure 3 

1.2 - 80 - - -

ns 

2.0 - 27 46 - 58 

2.7 — 20 28 — 35 

3.0 to 3.6 - 152 27 - 34 

4.5 to 5.5 - - 23 - 29 

tpH7/tpLZ 
3-State output 
disable time 
OE to Q 

Figure 3 

1.2 - 75 - - - 

ns 

2.0 — 27 46 — 58 

2.7 — 21 28 — 35 

3.0 to 3.6 - 162 27 - 34 

4.5 to 5.5 - - 23 - 29 

t LE pulse width HIGH Figure 2 

2.0 34 10 — 41 — 

ns 2.7 25 8 — 30 — 

3.0 to 3.6 20 62 - 24 -

ts~ Setup time D to LE Figure 4 

1.2 - 25 - - -

ns 
2.0 17 9 - 20 —

2.7 13 6 — 15 —

3.0 to 3.6 10 52 - 12 -

th Hold time D to LE Figure 4 

1.2 - -15 - - -

ns 
2.0 5 —5 — 5 —

2.7 5 —3 — 5 —

30t03.8 5 —32 — 5 — 

NOTES: 
All typica values are measured at Tamb = 25°C 

2. Typical values are measured at Vcc = 3.3V 
3. Typical values are measured at Vcc = 5.OV 
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Philips Semiconductors Product specification 

Octal D-type transparent latch (3-State) 74LV373 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V and ≤ 3.6V 
VM = 0.5V ' Vcc at Vcc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vg = VOL +0.3V at VCG ≥ 2.7V and ≤ 3.6V 
VX = VOL + 0.1 Vcc at Vcc < 2.7V and ≥ 4.5V 
Vy = VOH - 0.3V at Vcc ≥ 2.7V and ≤ 3.6V 
Vy = VOH - 0.1 Vcc at Vcc <2.7V and ≥ 4.5V 

Vi 

} V Dn INPUT 

GND  

IPHL ♦ 4_. tPLH 

V0H 

` VM O,~OUTPUT 

VOL  
SV00662 

Figure 1. Data input (D5) to output (On) propagation delays and 
the output transition times. 

VI 

LE INPUT~V 

GND 
4 - - tw— ► 

4 — tp _-* 

V00 

On OUTPUT 

VOL 

T VM 

r— IPLH —► 

SV00663 

Figure 2. Latch enable input (LE) pulse width, the latch enable 
input to output (Ott) propagation delays 

and the output transition times. 

VI 

OE INPUT 

GND 

tPHZ —► 

PZL 

VCC - -
O, OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND 

tpz#.-

outputs N 
outputs 

enabled disabled 

V 

outputs 
enabled 

SV00664 

Figure 3. 3-State enable and disable times. 

vI / 

Dn INPUT VM 

GND 

V, 
4— t:

i 

—► 

to 4 i 

tsu—► 

LE INPUT uM 

GND 

/ 

\ 

NOTE: The shaded areas indicate when the Inputs permitted 
to change for predictable output pedormance. SV00665 

Figure 4. Data set-up and hold times 
for the D„ input to the LE input. 

TEST CIRCUIT 

vcc 

Test Circuit for Outputs 

o- 2  Vcc 
o- Open 
o- GND 

RL=1k 

AL 1k 

DEFINITIONS 
AL = Load resistor 
cL = Load capacitance includes jig and probe capacitiance. 
AT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST St vcc VI

tPLH/tPHL Open n 2.7V VCC 

tPLVtPZL 2 VCC 2.7-3.6V 2.7V 

tPH21tPZH GND 0 4.5V VCC 

5V00696 

Figure 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VCC = 3.3V, 

Tamb = 25°C 

• Common 3-State output enable input 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =tt s 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to Q

n

CL = 15pF 
VCC = 3.3V 14 ns 

fmax Maximum clock frequency 77 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop Notes 1 and 2 25 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x VCC2 x f; +E (CL x VCC2 x f5) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
F (CL x VCC2 x f5) = sum of the outputs. 

2. The condition is Vi = GND to VCC 

DESCRIPTION 
The 74LV374 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT374. 

The 74LV374 is an octal D-type flip—flop featuring separate D-type 
inputs for each flip-flop and 3-state outputs for bus oriented 
applications. A clock (CP) and an output enable (OE) input are 
common to all flip-flops. 

The eight flip-flops will store the state of their individual D-inputs that 
meet the set-up and hold times requirements on the LOW-to-HIGH 
CP transition. 

When GE is LOW, the contents of the eight flip-flops is available at 
the outputs. When GE is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the G input does not affect the 
state of the flip-flops. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV374 N 74LV374 N SOT146-1 

20-Pin Plastic SO —40°C to +125°C 74LV374 D 74LV374 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV374 DB 74LV374 DB S0T339-1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1 OE Output enable input (active-LOW) 

2, 5, 6, 9, 12, 
15, 16, 19 00 to 07 3-State flip-flop outputs 

3, 4, 7, 8, 13, 
14, 17, 18 DO to D7 Data inputs 

10 GND Ground (OV) 

11 CP Clock input (LOW-to-HIGH, edge-
triggered) 

20 VCC Positive supply voltage 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS INTERNAL 
FLIP-FLOPS

OUTPUTS 

aE CP Dn 00 to Q7 

Load and read 
register 

L 
L 

T 
T 

I 
h 

L 
H 

L 
H 

Load register and 
disable outputs 

H 
H 

T 
T 

I 
h 

L 
H 

Z 
Z 

H 
h 

L 

Z 
T 

= HIGH voltage level 
= HIGH voltage leve one set-up time prior to the 

LOW-to-HIGH CP transition 
= LOW voltage level 
= LOW voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
= High impedance OFF-state 
= LOW—to—HIGH clock transition 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 

LOGIC SYMBOL 

cP 
 DO 

 D 

00 

O1 5 

 02 02 6 

 D3 03 9 

13 04 04 

14 05 05 

17 D6 06 

1s 07 
OE 

07 19 

Y 
SV00339 

FUNCTIONAL DIAGRAM 

3 Do Oo 2 

4 D1 01 5 

7 02 02 6 

8 D3 03 9 
FF1 3-STATE 

13 D4 FF8 
OUTPUTS 0 4 12 

4 Ds OS 15 

17 05 05 16 

18 07 07 19 

SV0034, 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

ABSOLUTE MAXIMUM RATINGS1 2
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

±I0K DC output diode current VO <—0.5 or Vp > V00 + 0.5V 50 mA 

±Ip 
DC output source or sink current 
— standard outputs 
— bus driver outputs 

—0.5V <V0 <  V  + 0.5V 25 
35 

mA 

±IGND, 
±l 

DC Vcc or GND current for types with 
—standard outputs 
—bus driver outputs 

50 
70 

mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 — V00 V 

Vo Output voltage 0 — V00 V 

Operating ambient temperature range in free See DC and AC —40 +85 oCT 
arnb air characteristics per device —40 +125 

V00 = 1.OV to 2.OV - - 500 

t , t f 
Input rise and fall times except for 
Schmitt-trigger inputs 

V00 = 2.OV to 2.7V 
Von = 2.7V to 3.6V 

- - 
— 

200 
100 nsN 

V00 = 3.6V to 5.5V 
— 

— 50 

NOTES: 
The LV is guaranteed to function down to V00 = 1.OV (input levels GND or V00); DC characteristics are guaranteed from V00 = 1.2V to V00 = 5.5V. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

V00 = 1.2V 0.9 0.9 

V 
VCC = 2.0V 1.4 1.4 

Vcc = 2.7 to 3.6V 2.0 2.0 
VCC = 4.5 to 5.5V 0.7V00 0.7W00 

VIL 
LOW level Input 

voltage

VCC = 1.2V 0.3 0.3 

V 
Vcc = 2.0V 0.6 0.6 

VCC = 2.7 to 3.6V 0.8 0.8 
VCC = 4.5 to 5.5 0.3W00 0.3*VCC 

VOH HIGH level output 
voltage; all outputs 

V00 = 1.2V; V1 = VIH or VIL. —10 = 100µA 1.2 

V
VCC = 2.0V; VI = VIH or VIL -10 = 100µA 1.8 2.0 1.8 
Vcc = 2.7V; VI = VIH or VIL, —l0 = 100µA 2.5 2.7 2.5

V00 = 3.0V; VI = VIH or VIL, —10 = 100µA 2.8 3.0 2.8 

V00 = 4.5V;V1 = VIH or VIL, -lo = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0V;VI = VIH or VIL, —10 = 6mA 2.40 2.82 2.20 
V 

VcC = 4.5V;V1 = VIH or VIL —lo = 12mA 3.60 4.20 3.50 

VOH
HIGH level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL, -l0 = 8mA 2.40 2.82 2.20 
V 

VCC = 4.5V;V1 = VIH or VIL —I0 = 16mA 3.60 4.20 3.50 

VOL 
LOW level output 
voltage; all outputs 

Vcc = 1.2V; Vi= VIH or VIL, lo= 100µA 0 

V 

V00 = 2.0V; VI = VIH or VIL. I0 = 100µA 0 0.2 0.2 
Vcc = 2.7V; VI = VIH or VIL I0 = 

100µA 0 0.2 0.2 

V00 = 3.0V;VI = VIH or VIL; 10 = 100µA 0 0.2 0.2 

VCC = 4.5V;V1 = VIH or VIL, l0 = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

VCC = 3.0V;VI = VIH or VIL; I0 = 6mA 0.25 0.40 0.50 

V
V00 = 4.5V;V1 = VIH or VIL; I0 = 12mA 0.35 0.55 0.65 

VOL
LOW level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL; I0 = 8mA 0.20 0.40 0.50 
V 

V00 = 4.5V;V1 = VIH or VIL. I0 = 16mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; VI = VCC or GND 1.0 1.0 µA 

0z 
3-State output 
OFF-state current 

V00 = 5.5V; VI = VIH or VIL. 
V0 = V00 or GND 5 10 µ A 

ICC 

Quiescent supply 
current; SSI Vcc = 5.5V; VI = V00 or GND; 10 = 0 20.0 40 

µA
Quiescent supply 
current; flip-flops 

VCC = 5.5V; VI = V00 or GND; I0 = 0 20.0 80 

ICC 

Quiescent supply 
current; MSI Vcc = 5.5V; VI = VCC or GND; I0 = 0 20.0 160 

µA
Quiescent supply 
current; LSI 

VCC = 5.5V; VI = VC0 or GND; I0 = 0 500 1000

0100 
Additional 
quiescent supply 
current per input 

V00 = 2.7V to 3.6V; VI = V00 —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; AL = 500O 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
—40 to +85 °C 

LIMITS 
—40 to +125 °C UNIT 

Vcc(V) MIN TYP MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
CF to On Figure 1 

1.2 — 90 - - -

ns 

2.0 — 31 39 — 49 

2.7 — 23 29 — 36 

3.0 to 3.6 - 172 23 - 29 

4.5to5.5 - - 19 - 24 

tpZH/tpZL 
Propagation delay 

to On OE Figure 2 

1.2 - 75 - - -

ns 

2.0 — 26 34 — 43 

2.7 — 19 25 — 31 

3.0 to 3.6 — 142 20 - 25 

4.5t05.5 - - 17 - 21 

tPHZ/tPLz 
Propagation delay 

to On OE Figure 2 

1.2 - 80 - - -

ns 

2.0 — 29 39 — 48 

2.7 — 22 29 — 36 

3.0 to 3.6 — 172 24 — 29 

4.5 to 5.5 — — 20 - 24 

iw 
Clock pulse width 
HIGH or LOW Figure 1 

2.0 34 12 — 41 —

ns 2.7 25 9 — 30 — 

3.0 to 3.6 20 72 - 24 -

t 
su 

Set-up time 
Dn to CP 

Figure 3 g 

1.2 - 25 - - -

ns 
2.0 22 9 26 

2.7 16 6 — 19 —

3.0to3.6 13 52 - 15 -

th
Hold time 
Dn to CP 

Figure 3 

1.2 - -10 — — —

ns
2.0 5 —3 — 5 

2.7 5 2 5 _ 

3.0 to 3.6 5 —22 — 5 —

max 
Maximum clock 
pulse frequency Figure 2 

2.0 15 40 — 12 — 

MHz 2.7 19 58 — 16 — 

3.0 to 3.6 24 702 - 20 — 

NOTE: 
1. Unless o herwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at Vcc = 3.3V. 
3. Typical value measured at Vic = 5.0V. 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

AC WAVEFORMS 
VM = 1.5V at Vic ≥ 2.7V s 3.6V 
VM = 0.5V * Vcc at Vcc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

CP INPUT } VM

4- try --► 

F tPHL 

On OUTPUT 

90 

VM 

~10% 

tTHL* F-

4 tPLH— f 

 I 
Y 

t t%5 

SV00343 

Figure 1. Waveforms showing the clock (CP) to output (On) 
propagation delays, the clock pulse width, output transition 

times and the maximum clock pulse frequency 

Figure 2. Waveforms showing the 3-state enable and disable 
times 

V, 

CP INPUT VMltt 

GND 

th t 

Vi

Dr INPUT

GND 

VOH 

On OUTPUT 

VOL 

 ~U
-511,4-

NOTE: the shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SV00345 

Figure 3. Waveforms showing the data set-up and hold times 
for the Dn input to the CP input 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374 

TEST CIRCUIT 

Test Circuit for Outputs 

SWITCH POSITION 
TEST Si

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

V51 

GND 

Vcc VI Vs1 

<2.7V Vcc 2 * Vcc 
2.7-3.6V 2.7V 2 * VCC 

≥ 4.5 V Vcc 2 * Vcc 

Iw 
90% 

NEGATIVE 
PULSE 

VM

10% 

VM 

10% M 

VI 
90% 

SV 

t ITHL (tl) 

f ITLH It) 

-~ tTLH Or) 

t ITHL (It) 

90% 90% 
VI

POSITIVE 
PULSE VM V 

10/ ~ 
/ 

Iw 
10% 

0V 

VM = 1.5V 
Input Pulse Definition 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZOUT of 
pulse generators. 

SY00044 

Figure 4. Load circuitry for switching times 
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Philips Semiconductors Product Specification 

Octal D-type flip-flop with data enable; 
positive edge-trigger 74LV377 

FEATURES 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ Vcc = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ Vcc = 3.3V, 
Ta b = 25°C 

• Ideal for addressable register applications 

• Data enable for address and data synchronization applications 

• Eight positive-edge triggered D-type flip-flops 

• Output capability: standard 

• 'cc category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tam b = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to Qn CL = 15pF 

Vcc = 3.3V 

13 ns 

tmax Maximum clock frequency 77 MHz

CI Input capacitance 3.5 pF 

CpO Power dissipation capacitance per flip-flop Notes 1 and 2 20 pF 
NOTES: 
1. Cp0 is used to determine the dynamic power dissipation (P0 in µW) 

PD = CpO x Vcc2 x f; +E (CL x V002 x fo) where: 
fi = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X V002 x fo) = sum of the outputs. 

2. The condition is VI = GND to Vcc 

DESCRIPTION 
The 74LV377 is a low—voltage CMOS device and is pin and function 
compatible with 74HC/HCT377. 

The 74LV377 has eight edge-triggered, D-type flip-flops with 
individual D inputs and Q outputs. A common clock (CP) input loads 
all flip-flops simultaneously when the data enable (E) is LOW. The 
state of each D input, one set-up time before the LOW-to-HIGH 
clock transition, is transferred to the corresponding output (Or) of 
the flip-flop. The E input must be stable only one set-up time prior to 
the LOW-to-HIGH transition for predictable operation. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40'C to +125°C 74LV377 N 74LV377 N SOT146-1 

20-Pin Plastic SO —40'C to +125°C 74LV377 D 74LV377 D SOT163-1 

20-Pin Plastic SSOP Type II —40'C to +125'C 74LV377 DB 74LV377 DB SOT339-1 

20-Pin Plastic TSSOP Type I —40'C to +125°C 74LV377 PW 74LV377PW DH SOT360-1 

PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1 E Data enable input (active-LOW) 

2, 5, 6, 9, 12, 
15, 16, 19 

Qo to O7 flip-flop outputs 

3, 4, 7, 8, 13, 
14, 17, 18 Do to D7 Data inputs 

10 GND Ground (OV) 

11 CP Clock input 
(LOW-to-HIGH, edge-triggered) 

20 Vcc Positive supply voltage 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

CP E D~ On

Load " 1" 1 I h H 

Load"0" T I I L 

Hold (do nothing) 
T 
X 

h 
H 

X 
X 

No change 
No change 

H 
h 

L 
I 

T 
X 

= HIGH voltage level 
= HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
= LOW voltage level 
= LOW voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
= LOW—to—HIGH CP transition 
= Don't care 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive edge-trigger 

74LV377 

PIN CONFIGURATION 

E  

05 I 2 

Dp  3 

D1 I 4 

20 

19 

18 

17 

VCC 

07 

D7 

D6

01 1 5 16 06 

021 6 15 05 

D2 7 14 05 

D3 13 D4 

03 12 04 

GND [ 10 CP 

SV00667 

LOGIC SYMBOL 

P 

4 D 0 1 5 

7 02 02 6 

8 03 03 9 

13 D4 04 

14 D6 05 

17 06 0 6 

18  D7 07  
E 

SV00668 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

8 

13 

14 

17 

18 

Dp 

D1

D2 

D3

04

05 

06 

D7 

E 

CF 

FF1 
10 

FF8 

Q

OUTPUTS 

00 

01 

02 

03 

04 

05 

D6 

07 

2 

5 

6 

9 

12 

15 

16 

19 

SV00670 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive edge-trigger 74LV377 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 - Von V 

Vp Output voltage 0 — Vic V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

°C

tr, ti Input rise and fall times 
Vcc = 1.0V to 2.0V 
Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

_ 
_ 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Von); DC characteristics are guaranteed from Vc0 = 1.2V to Von = 3.6V. 

ABSOLUTE MAXIMUM RATINGS" 2
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VC0 DC supply voltage —0.5 to +4.6 V 

±Ilk DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

±IoK DC output diode current VO <—0.5 or VO > Vcc + 0.5V 50 mA 

±Ip DC output source or sink current 
— standard outputs —0.5V <V0 < Voo + 0.SV 25 mA 

±I~N~' 
±Icc 

DC Vic or GND current for types with 
—standard outputs 50 mA 

T5ty Storage temperature range -O5 to +150 °C 

Ptot

Power dissipation per package 
—plastic OIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive edge-trigger 

74LV377 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V Vcc = 2.0V 1.4 1.4 

Vcc=2.7to3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V V 2.0V cc = 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 

HIGH level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL: - lo = 1 00µA 1.2 

V 

Vcc = 2.0V; VI = VIH or VIL, -1 = 100µA 1.8 2.0 1.8 

VCC = 2.7V; VI = VIH or VIL, -lo = 100µA 2.5 2.7 2.5 

VCC = 3.0V; VI = VIH or VIL, -10 = 100µA 2.8 3.0 2.8 

HIGH level output 
voltage; 
STANDARD 
outputs 

V 3.0V; V = V or V I 6mA CC= I -  VIH IL; - 0= 2.40 2.82 2.20 

VOL 

LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = VIH or VIL; 10 = 100µA 0 

V 

VCC = 2.0V; VI = VIH or VIL Ic = 100µA 0 0.2 0.2 

V00 = 2.7V; VI = VIH or VIL, Ic = 100µA 0 0.2 0.2 

Vcc = 3.0V; VI = VIH or VIL, Ic = 100µA 0 0.2 0.2 

LOW level output 
voltage; 
STANDARD 
outputs 

V 3.0V; V = V or V I 6mA CC = I — VIH IL; 0 = 0.25 0.40 0.50 

II Input leakage 
current VCC = 3.6V; VI = VC0 or GND 1.0 1.0 µA 

IOC Quiescent supply 
current; MSI Vcc = 3.6V; VI = V0C or GND; Ic = 0 20.0 160 µA 

410C 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = V00 — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Octal D-type flip-flop with data enable; 
positive edge-trigger 74LV377 

AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF; AL =1 KG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
CP to Qr, Figure 1 

1.2 - 80 — — —

ns
2.0 — 27 51 — 61 

2.7 — 20 38 - 45 

3.0 to 3.6 - 152 30 - 36 

tw 
Clock pulse width 
HIGH or LOW Figure 2 

2.0 34 9 — 41 — 

ns 2.7 25 6 — 30 — 

3.0 to 3.6 20 52 - 24 -

t 
su 

Set-up time 
Dr, to CP Figure 2 9 ure 

1.2 - 25 - - -

ns 
2.0 22 9 26 

2.7 16 6 — 19 — 

3.0 to 3.6 13 52 - 15 -

t 
su 

Set-up time 
E to CP Figure 2 9 

1.2 - 10 - - -

ns 
2.0 22 4 - 26 

2.7 16 3 — 19 — 

3.0 to 3.6 13 22 - 15 -

th 
Hold time 
D to CP Figure 2 

1.2 - -15 - - -

ns
2.0 5 —5 — 5 

2.7 5 —4 — 5 _ 

3.0 to 3.6 5 -32 - 5 -

th 
Hold time 
E to CP Figure 2 

1.2 - - 5 - - -

ns 
2.0 5 —2 — 5 

2.7 5 —2 — 5 — 

3.O 10 3.6 5 -12 - 5 -

max 
Maximum clock 
pulse frequency Figure 1 

2.0 14 40 — 12 — 

MHz 2.7 19 58 — 16 — 

3.0 to 3.6 24 702 - 20 - 

NOTES: 
1. Unless o herwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at Vcc = 3.3V. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive edge-trigger 

74LV377 

AC WAVEFORMS 
VM = 1.5V at Vc ≥ 2.7V 
VM = 0.SV * VCC at VOO < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VCC 

CP INPUT 

GND 

VOH 

an OUTPUT 

VOL 

/VM 

<—  tW—)► 

F tPHL—► /— tPLH )/ 

 f 
5V00707 

Figure 1. Clock (CP) to output (Qn) propagation delays, 
the clock pulse width and the maximum clock pulse frequency. 

Vcc 

E INPUT

GND ' n̂ 

VCC 

D0 INPUT 

GND 

VCC 

CP INPUT 

GND 

4  t5u 

4-

h* 

th F 

\ / 

NOTE: The shaded areas indicate when the inputs permitted 
to change for predictable output performance. 

SV0067t 

Figure 2. Data set-up and hold times from the data input (Dn) 
and from the enable input (E) to the clock (CP). 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

L =1k 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

PT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

tPLWtPHL 

VCC VI 

< 2.7V vcc 

2.7-3.6V 2.7V 

SV00901 

Figure 3. Load circuitry for switching times 
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Dual 4-bit binary ripple counter 74LV393 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V © VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V © VCC = 3.3V, 

Tamb = 25°C 

• Two 4-bit binary counters with individual clocks 

• Divide-by any binary module up to 28 in one package 

• Two master resets to clear each 4-bit counter individually 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = if ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
rrCP to nQ0 12 

tpHL/tPLH nQ to nOn+1 CL = 15pF 4 nS 

nMR to nOn VCC = 3.3V 11 

tmax Maximum clock frequency 99 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per flip-flop Vi = GND to VCC 1 23 pF 

NOTE: 
1. CpO is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD X VCC2 x f; +F (CL X VCC2 x t ) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL X Vcc2 x f0) = sum of the outputs. 

DESCRIPTION 
The 74LV393 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT393. 

The 74LV393 is a dual 4-bit binary ripple counter with separate 
clocks (1CP, 2CP) and master reset (1 MR, 2MR) inputs to each 
counter. 

The operation of each half of the "393" is the same as the "93" 
except no external clock connections are required. The counters are 
triggered by a HIGH-to-LOW transition of the clock inputs. The 
counter outputs are internally connected to provide clock inputs to 
succeeding stages. The outputs of the ripple counter do not change 
synchronously and should not be used for high-speed address 
decoding. 

The master resets are active-HIGH asynchronous inputs to each 
4-bit counter identified by the "1" and "2" in the pin description. 

A HIGH level on the nMR input overrides the clock and sets the 
outputs LOW. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +125°C 74LV393 N 74LV393 N SOT27-1 

14-Pin Plastic SO —40°C to +125°C 74LV393 D 74LV393 D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +125°C 74LV393 DB 74LV393 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +125°C 74LV393 PW 74LV393PW DH SOT402-1 

PIN CONFIGURATION 

v 

1cp 14 vcc 

1MR 2 13 1 22P 

10p 3 12 2MR 

1O, 4 11 200 

1O2 s 10 2O, 

1O3 6 9 2O2 

GND 7 2O3 

SV00672 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 13 1CP, 2CP Clock inputs 
(HIGH-to-LOW, edge-triggered) 

2, 12 1 MR, 2MR Asynchronous master reset inputs 
(active HIGH) 

3, 4, 5, 6 
11, 10, 9, 8 

1O0 to 1Q3 
2Q0 to 2Q3 Flip-flop outputs 

7 GND Ground (OV) 

14 VCC Positive supply voltage 

1998 Jun 10 321 853-193619545 



Philips Semiconductors Product specification 

Dual 4-bit binary ripple counter 74LV393 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2 

10P 

1MR 

4-BIT 

BINARY 

RIPPLE 

COUNTER 

1O0

1O, 

1O2

3 

4 

13 2OPO

2MR 

4-BIT 

BINARY 

RIPPLE 

COUNTER 

1O3

2Oo 

2O, 

2O2

2O3

6 

SV00675 

STATE DIAGRAM 

COUNT SEQUENCE FOR 1 COUNTER 

COUNT 
OUTPUTS 

Oo 
O'

Q2 O3 

0 L L L L 
1 H L L L 
2 L H L L 
3 H H L L 

4 L L H L 
5 H L H L 
6 L H H L 
7 H H H L 

8 L L L H 
9 H L L H 

10 L H L H 
11 H H L H 

12 L L H H 
13 H L H H 
14 L H H H 
15 H H H H 
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Dual 4-bit binary ripple counter 74LV393 

LOGIC DIAGRAM 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vol DC supply voltage See Note 1 1.0 3.3 3.6 V 

VI Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Tamb 
Operating ambient temperature range in free 
air 

See DC and AC 
characteristics 

—40 
—40 

+85 
+125 °C

tr, tf Input rise and fall times 
Vcc = 1.OV to 2.OV 
Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

- 
- 
— 

500 
200 
100 

nsN 

NOTES: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc =3.6V. 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

±Ilk DC input diode current VI <—0.5 or Vi > Vcc + 0.5V 20 mA 

±IOK DC output diode current Vp <—0.5 or VO> Vcc + 0.5V 50 mA 

±Io 
DC output source or sink current 
— standard outputs -O.5V <VO < Vcc + O 5 25 mA 

±IGND' 
±Icc 

DC Vcc or GND current for types with 
— standard outputs 50 mA 

Tsry Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Dual 4-bit binary ripple counter 74LV393 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

VCC = 1.2V 0.9 0.9 

V V 2.0V cc = 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

VCC = 1.2V 0.3 0.3 

V V 2.0V cc = 0.6 0.6 

VCC = 2.7 to 3.6V 0.8 0.8 

VOH

HIGH level output 
voltage; all outputs 

Vcc = 1.2V; Vi = VIH or VIL, -lo = 100µA 1.2 

V 

Vcc = 2.0V; VI = ViH or VIL: -1 = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL; -lo = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; VI = VIH or VIL; —1 = 100µA 2.8 3.0 2.8 

HIGH level output 

STANDARD STANDARD
outputs 

3.0V; V = V or V I 6mA cc= I- IH IL; - o= 2.40 2.82 2.20 

VOL 

LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL, lO = 100µA 0 

V 

Vcc = 2.0V; VI = VIH or VIL Ip = 100µA 0 0.2 0.2 

Vcc = 2.7V; VI = VIH or VIL 10 = 100µA 0 0.2 0.2 

Vcc = 3.0V; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

LOW level output 
STANvoltage; 
STANDARD 
outputs 

V 3.0V; V = V or V I 6mA cc = i - w a; o = 0.25 0.40 0.50 

Input leakage 
current Vcc = 3.6V; Vi = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 3.6V; Vi = VCc or GND; lO = 0 20.0 160 µA 

\Icc 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tame = 25°C. 
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Dual 4-bit binary ripple counter 74LV393 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = t K9 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

Vcc(V) MIN TYP' MAX MIN MAX 

tPHUtPLH 
Propagation delay 
nCP to nQ 0 

Figure 1 

1.2 - 75 - - -

ns 
2.0 

- - 
- 26 49 - 60 

2.7 — 19 36 — 44 

3.0 to 3.6 - 142 29 - 35 

tPHUtPLH 
Propagation delay 
nOn to nQn+1 Figure 1 

1.2 - 25 - - - 

ns 
2.0 - 9 17 - 20 

2.7 — 6 13 — 15 

3.0 to 3.6 — 52 10 - 12 

t 
PHL 

Propagation delay 
nMR to nQn 

Figure  2 

1.2 - 70 — — — 

ns 
2.0 — 24 44 — 54 

2.7 — 18 33 — 40 

3.0 to 3.6 - 132 26 - 32 

tyy Clock pulse width 
HIGH or LOW 

Figure 1 

2.0 34 10 — 41 —

ns 2.7 25 8 — 30 — 

3.0 to 3.6 20 62 - 24 -

tw Master reset pulse 
width; HIGH 

Figure 2 

2.0 34 12 — 41 —

ns 2.7 25 9 — 30 — 

3.0 to 3.6 20 72 - 24 -

t 
em

Removal time 
nMR to nC15

Figure 2 g 

1.2 - 5 - - - 

ns 
2.0 5 2 — 5 

2.7 5 2 — 5 — 

3.0 to 3.6 5 12 — 5 —

fmax 
Maximum clock 
pulse frequency 

Figure 1
2.0 14 53 — 12 — 

MHz2.7 19 72 — 16 — 

3.0 to 3.6 24 902 - 20 - 

NOTES: 
1. All typica values are measured at Tamb = 25°C 
2. Typical values are measured at Vic = 3.3V 
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Dual 4-bit binary ripple counter 74LV393 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V 
VM = 0.5 ` Vic at V < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

~lnmax — 

nL`1=INPUT VM \i / i 

GND 111111 I F 
E fPLH * 

4 -IPHL.* 

Von 

nO, OUTPUT 

VOL 

SV00678 

Figure 1. Clock (nCP) to output (10n, 2On) propagation delays 
the clock pulse width, and the maximum clock frequency 

VCC 

nMR INPUT V 

GND 

4-hem 
VCC 

t— Iw —* 

i 

nLg INPUT V 

GND 

Von 

nO OUTPUT 

VOL 

4—tPHL—Y 

V 

SV00679 

Figure 2. Master reset (nMR) pulse width, 
the master reset to output (On) propagation delays, 

and the master reset to clock (nCP) removal time 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

L  1 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes is and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

TEST 

IPLHIIPHL 

Vcc VI 

o 2.7V Vcc 

2.7-3.6V 2.7V 

SV00901 

Figure 3. Load circuitry for switching times 
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Octal buffer/line driver (3-State) 74LV541 

FEATURES 
• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VCC = 3.3V, 

Tamb = 25°C 

• Non-inverting outputs 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = tf 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
A0 to Yn

CL = 15pF 
VCC = 3.3V 

10 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per buffer Vi = GND to VCC 1 37 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = Cp0 x VCC2 x f; +E (CL x VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
E (CL X VCC2 x t0) = sum of the outputs. 

DESCRIPTION 
The 74LV541 is a low—voltage CMOS device and is pin and function 
compatible with 74HC/HCT541. 

The 74LV541 is an octal non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable 
inputs GE1 and 0E2. 

A HIGH on GEn causes the outputs to assume a high impedance 
OFF—state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV541 N 74LV541 N SOT146-1 

20-Pin Plastic SO —40°C to +125°C 74LV541 D 74L541 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV541 DB 74LV541 DB SOT339-1 

20-Pin Plastic TSSOP Type I -40°C to +125°C 74LV541 PW 74LV541 PW DH S0T360.1 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 19 OE1, OE2 Output enable input (active-LOW) 

2, 3, 4, 5, 
6, 7, 8,9 

Ao to A7 Data inputs 

10 GND Ground (OV) 

18, 17, 16, 15, 
14, 13, 12, 11 Y0 to Y7 Bus outputs 

20 VCC Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUT 

GE1 GE2 nA nY 

L L L L 

L L H H 

X H X Z 

H X X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 
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Octal buffer/line driver (3-State) 74LV541 

PIN CONFIGURATION 

v 
20 vcc 

A0 2 ~2 19 

A, 3 Y018 

AZ 4 Y, 17 

A3 5 Vp 16 

A4 6 Y315 

A5 7 Y4 14 

A6 8 Y5 13 

A7 9 Y6 12 

GND 10 V7

SV00680 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2-2- 4 6 8 

A, 
7 3 

2 
4 6 

A3 
15 5 

A4 Y4 
6 

5 
7 3 

6 
8 2 

9 
A 7 

19 
6E2 

SV00683 
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Octal buffer/line driver (3-State) 74LV541 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 3.6 V 

Vi Input voltage 0 — Vcc V 

Vo Output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

tr, t1 Input rise and fall times 
Vcc = 1.0V to 2.0V 
Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
- 
— 

_ 
_ 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 3.6V. 

ABSOLUTE MAXIMUM RATINGS" 2
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

±IIK DC input diode current Vi <—0.5 or VI > 
Vcc 

+ 0.5V 20 mA 

±IoK DC output diode current VO <-0.5 or VO > Vcc + 0.5V 50 mA 

±IO DC output source or sink current 
— bus driver outputs 

—0.5V < VO < Vcc + 0.5V 35 mA 

+l
- ONO' 
±Icc 

DC Vcc or GND current for types with 
-bus driver outputs 

70 mA

Tsty Storage temperature range -O5 to +150 °C 

PtOt

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal buffer/line driver (3-State) 74LV541 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C 40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V Vcc = 2.OV 1.4 1.4 

VCC=2.7to3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

VCC = 1.2V 0.3 0.3 

V =V 2.OV cc 0.6 0.6 

VCc = 2.7 to 3.6V 0.8 0.8 

VCH

HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL; -Ic = 100µA 1.2 

V

VCc = 2.OV; VI = VIH or VIL, -Ic = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL, —Ic = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL, -Ic = 100µA 2.8 3.0 2.8 

HIGH level output 
voltage; BUS driver 
outputs 

VCC = 3.OV; VI = VIH or VIL, -IO = 8mA 2.40 2.82 2.20 

VOL 

LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, Io = 100µA 0 

V

VCC = 2.OV; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

VCc = 2.7V; VI = VIH or VIL, IQ = 100µA 0 0.2 0.2 

Vcc = 3.OV; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.OV; VI = VIH or VIL Ic = 8mA 0.20 0.40 0.50 

II
Input leakage 
current Vcc = 3.6V; VI = VCC or GND 1.0 1.0 µA 

IOZ
3-State output 
OFF-state current 

VCC = 3.6V; VI = VIH or VIL; 
Vp = VCC or GND 5 10 µA 

Icc Quiescent supply 
current; MSI VCC = 3.6V; VI = VCC or GND; IC = 0 20.0 160 µA 

~ICC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Octal buffer/line driver (3-State) 74LV541 

AC CHARACTERISTICS 
GND = 0V; tr = tt 6 2.5ns; CL = 50pF; RL = IK4 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 °C 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
An to Yr, Figure 1 

1.2 - 60 — — —

ns
2.0 - 20 39 — 46 

2.7 — 15 29 — 

3.0 to 3.6 - 112 23 - 27 

tpZH/tpZL 
3-State output enable time 

to Y„ Figure 2 

1.2 - 100 - - -

ns
2.0 — 34 65 — 77 

2.7 — 25 48 — 56 

3.0 to 3.6 - 192 38 - 45 

tPHz tPLz 
3-State output disable time 
~En to Yn Figure 2 

1.2 - 100 - - - 

ns 
2.0 — 36 66 — 78 

2.7 — 27 48 — 58 

3.0 tc 3.6 - 212 39 - 47 

NOTES: 
1. Unless otherwise stated, all typical values are at Tarnb = 25°C. 
2. Typical value measured at Vcc = 3.3V. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5 * VOO at VSO < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOc ≥ 2.7V 
Vx = VOL + 0.1 Vcc at Vcc < 2.7V 
VY = VOH — 0.3V at VOC ≥ 2.7V 
VY =VOH -0.1 VOOatVOO<2.7V 

Vi 

An INPUT 

GND 

PHL —~ 

VOH 

Yn OUTPUT 

VOL 

4— tPLH 

 f 
SV00684 

Figure 1. Input (Ar,) to output (Y5) propagation delays 

Vi 

On INPUT 

GND 

V00 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

V00 
OUTPUT 

HIGH-to-OFF 
OFF—to-HIGH 

GND 

PHZ~ 

PZL 

PZH —► 

outputs 
enabled 

outputs 
disabled 

VM

outputs 
enabled 

SV00685 

Figure 2. 3-State enable and disable times 
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Octal buffer/line driver (3-State) 74LV541 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST St VCC VI 

tPLH/tPHL Open <2 7V VCC 

tPLZ/tPZL 2 * VCC 2.7-3.6V 2.7V 

tPuzftPZH GND 

SV00895 

Figure 3. Load circuitry for switching times 
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Octal D-type transparent latch (3-State) 74LV573 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.OV to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) <0.8V at VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VON undershoot) > 2V at VCC = 3.3V, 

Tamb = 25°C 

• Inputs and outputs on opposite sides of package allowing easy 
interface with microprocessors 

• Useful as input or output port for microprocessors/microcomputer 

• Common 3-State output enable input 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
Dn to On 
LE to On 

CL = 15pF 
VCC = 3.3V 12 

13 
ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per latch Notes 1, 2 26 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x Vc x f; + s (CL X VCC2 x f0) where: 
fl = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
v (CL X VCC2 x fo) = sum of the outputs. 

2. The condition is V1 = GND to VCC. 

DESCRIPTION 
The 74LV573 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT573. 

The 74LV573 is an octal D-type transparent latch featuring separate 
D-type inputs for each latch and 3-State outputs for bus oriented 
applications. A latch enable (LE) input and an output enable (OE) 
input are common to all internal latches. 

The '573' consists of eight D-type transparent latches with 3-State 
true outputs. When LE is HIGH, data at the Dr inputs enters the 
latches. In this condition the latches are transparent, i.e., a latch 
output will change each time its corresponding D-input changes. 

When LE is LOW the latches store the information that was present 
at the D-inputs a set-up time preceding the HIGH-to-LOW transition 
of LE. When O€ is LOW, the contents of the eight latches are 
available at the outputs. When OE is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the OE input does not 
affect the state of the latches. 

The '573' is functionally identical to the '563' and the '373', but the 
'563' has inverted outputs and the '373' has a different pin 
arrangement. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV573 N 74LV573 N SOT146-1 

20-Pin Plastic SO —40°C to +125°C 74LV573 D 74LV573 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV573 DB 74LV573 DB S0T339-1 

20-Pin Plastic TSSOP Type I —40°C to +125°C 74LV573 PW 74LV573PW DH SOT360-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 OE Output enabled input (active LOW) 

2, 3, a, 5, 
6, 7, 8,9 DO—D7 Data inputs 

19, 18, 17, 16, 
15, 14, 13, 12 00-07 Data outputs 

10 GND Ground (OV) 

11 LE Latch enable input (active HIGH) 

20 VCC Positive supply voltage 
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Octal D-type transparent latch (3-State) 74LV573 

FUNCTION TABLE 

OPERATING MODES 
INPUTS INTERNAL 

LATCHES 

OUTPUTS 

GE LE Dn O0 to O7 

Enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs H 
H 

L 
L 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
Z = High impedance OFF-state 

PIN CONFIGURATION 

- -J --
a>≤ 20 vcc 

DO O0 2 

D1 O1 3 8 

D2 O2 4 17 

D3 O3 5 16 

D4 O4 6 15 

D5 O5 7 4 

O6 O6 8 3 

D7 O7 9 2 

GND LE 10 

SV00701 

LOGIC SYMBOL 

OE 

DO 

O1 

O0 

O1 

O2 O2 17 

O3 O3 

O4 O4 

O5 O5 14 

8 D6 O6 13 

D7 O7 

LE 

0V00702 
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Octal D-type transparent latch (3-State) 74LV573 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

2 DO O0 19 

3 D1 O1 18 

4 D2 O2 17 

5 O3 O3 16 

D4 
LATCH 
1 TOO 

3-STATE 
OUTPUTS O4 

7 O5 O5 

O6 O6 13 

O7 O7 

11 LE T p-
OE 

SV00704 

LE 

OE 

Dp O2 D3 Dq DS D6 D7

~D O- 

LATCH 
1 

LE 

L_ D O— 

LATCH 
2 

! LE 

c --D O- 

LATCH 
3 

i LE 

LD O- 
LATCH 
4 

iE LE 

i--D O- 

LATCH 
5 

iE LE 

LD O- 

LATCH 
6 

! LE 

LD O- 
LATCH 
7 

i LE 

L D O

LATCH 
8 

-

~ES 

O0 O1 O2 O3 O4 O5 O6 O7 

SV00661 
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Octal D-type transparent latch (3-State) 74LV573 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or V1 > Vcc + 0.5V 20 mA 

±IOK DC output diode current Vc <—0.5 or Vo > Vcc + 0.5V 50 mA 

+I 
— O 

DC output source or sink current 
— bus driver outputs 

-O,5V < V < V + 0.5V o cc 35 mA 

+I
— GND. 
±lcc 

DC Vcc or GND current for types with 
—bus driver outputs 

70 mA

T5t5 Storage temperature range —65 to +150 °C 

P1O
 

Power dissipation per package 

—plastic DIL 
—plastic mini-pack (SO) 

—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 

above +70°C derate linearly with 12mW/K 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 

500 
400 

mW

NOTES: 
• Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 5.5 V 

VI Input voltage 0 - Vcc V 

VO Output voltage 0 — Vcc V 

Operating ambient temperature range in free See DC and AC —40 +85 T 
amb air characteristics —40 +125 

C

Vcc = 1.OV to 2.OV - - 500 

t„ t1 Input rise and fall times Vcc = 2.OV to 2.7V 
Vcc = 2.7V to 3.6V 

— 
— 

— 
— 

200
100 

nsN 

Vcc = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or 

Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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Octal D-type transparent latch (3-State) 74LV573 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40`C to +85°C -4O C to +125`C 

MIN TYPI MAX MIN MAX 

VIH 
HIGH level Input 

voltage 

Vcc = 1.2V 0.9 0.9 

V 
Vcc = 2.OV 1.4 1.4 

Vcc 2.0 2.0 

Vcc = 4.5 to 5.5V 0.7*Vcc 0 7`Vcc 

VIL
LOW level Input 
voltage 

Vcc = 1.2V 0.3 0.3 

V 
Vcc = 2.OV 0.6 0.6 

Vcc = 2.7 to 3.6V 0.8 0.8 

VCc = 4.5 to 5.5 0.3'Vcc 0.3'Vcc 

VOH

HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL —lo = 100µA 1.2 

V

VCC = 2.OV; VI = or VIL -lo = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL, —lo = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL, —IC = 100µA 2.8 3.0 2.8 

VCC = 4.5V;VI = VIH or VIL -lo = 100µA 4.3 4.5 4.3 

HIGH level output 
voltage; BUS driver 
outputs 

VCC = 3.OV;VI = VIH or VIL, —lO = 8mA 2.40 2.82 2.20 

Vcc = 4.5V;VI = VIH or VIL, —Io = 16mA 3.60 4.20 3.50 

VOL

LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL, Ip = 100µA 0 

V

VCc = 2.OV; VI = VIH or VIL; Io = 100µA 0 0.2 0.2 
V = 2.7V; V = V or V I 100 A cc - IH L; o = µ 0 0.2 0.2 
Vcc = 3.OV;VI = VIH or VIL, lo = 100µA 0 0.2 0.2 

VCC = 4.5V;VI = VIH or VIL, IC = 100µA 0 0.2 0.2 

LOW level output 
voltage; BUS driver 
outputs 

VCc = 3.OV;VI = VIH or VIL, Ip = 8mA 0.20 0.40 0.50 

Vcc = 4.5V;VI = VIH or VIL, lO = 16mA 0.35 0.55 0.65 

II Input leakage 
current Vcc = 5.5V; V1= V — cc or GND 1.0 1.0 µA 

lOZ
3-State output 
OFF-state current 

VCC = 5.5V; V1= VIH or VIL. 
VO = VCC or GND 5 10 µA 

ICC Quiescent supply 
current; MSI VCc = 5.5V; VI = VCc or GND; 'o = 0 20.0 160 µA 

Mc c 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = Vcc —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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Octal D-type transparent latch (3-State) 74LV573 

AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF; RL = 1 KO 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
-40 to +85 C 

LIMITS 
-40 to +125 C UNIT 

V00(V) MIN TYP MAX MIN MAX 

tPHUtPLH 
Propagation delay 
Dn to On Figures 1,5 

1.2 - 75 - - -

ns 

2.0 — 26 39 — 49 

2.7 — 19 29 — 36 

3.0 to 3.6 — 142 23 — 29 

4.5 to 5.5 — 19 — 24 

tPHUtPLH 
Propagation delay 
LE to On Figures 2, 5 

1.2 — 80 - - -

ns 

2.0 — 27 43 — 53 

2.7 — 20 31 — 34

3.0 to 3.6 — 152 25 — 31 

4.5 to 5.5 — — 21 — 26 

tpzH,tpzL 
3-State output 
enable time 
~E to On 

Figures 3,5 

1.2 — 70 - - -

ns 

2.0 — 24 37 — 48 

2.7 — 18 28 — 35 

3.0 to 3.6 — 132 22 — 28 

4.5to5.5 — — 18 — 23 

tpHUtpLZ 
3-State output 
disable time 
~E to On 

Figures 3, 5 

1.2 — 80 - - -

ns 

2.0 — 29 39 — 48 

2.7 — 22 29 — 36 

3.0 to 3.6 — 172 24 — 29 

4.5 to 5.5 — — 20 - 24 

t LE pulse width HIGH Figure 2 

2.0 34 9 — 41 —

ns 2.7 25 6 — 30 — 

3.0 to 3.6 20 52 - 24 -

ts Setup time Dn to LE Figure 4 

1.2 - 25 - - -

ns
2.0 17 9 - 20 —

2.7 13 6 — 15 _ 

3.0 to 3.6 10 52 - 12 -

th Hold time Dn to LE Figure 4 

1.2 - 5 - - -

ns 
2.0 8 2 - 8 -

2.7 8 2 - 8 -

3.0to3.6 8 12 - 8 - 

NOTES: 
All typical vs ues are measured at Tawb = 25°C 
1. Typical values are measured at = 3.3V 
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Octal D-type transparent latch (3-State) 74LV573 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V and ≤ 3.6V 
VM = 0.5 * VCC at VGC < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VpL + 0.3V at VCC ≥ 2.7V and ≤ 3.6V 
Vx = VOL + 0.1 VCC at Vcc <2.7V and ≥ 4.5V 
Vy = VOH - 0.3V at VCc ≥ 2.7V and ≤ 3.6V 
Vy = VOH - 0.1 VCC at VCC < 2.7V and ≥ 4.5V 

VI

Dn INPUT \VM 

GND  

IPHL * 4 - PLH 

VOH 

On OUTPUT VM 

VOL  
SV00705 

Figure 1. Data input (D„) to output (Q„) propagation delays and 
the output transition times 

VI

INPUT ~V M

GND 
*— tw—► 

F tpHL * 

VOH 

On OUTPUT 

VOL 

F tPLH t 

 J 
SV00706 

Figure 2. Latch enable input (LE) pulse width, the latch enable 
input to output (Q) propagation delays and the output 

transition times. 

VI

05 INPUT 

GND 

VCC 
On OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
Q OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND 

tPHZ _ * 

tPZL 

tPZH - i 

Outputs outputs 
enabled disabled 

VM

outputs 
enabled 

5V00664 

Figure 3. 3-State enable and disable times 

V: / 

Dn INPUT ~~V M

GND  

VI

LE INPUT 

GND 

r tot I * 

4— is — 

NOTE: The shaded areas indloete when the input is permitted 
to change for predictable output performance. 

tsp—

5V00665 

Figure 4. Data set-up and hold times for the Dn input to the LE 
input 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

TEST CIRCUIT 

VCC 

Test Circuit for Outputs 

a- 2 * Vcc 
0- Open 
a GND 

RL=1k 

RL=1k 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes li9 and probe capacitiance. 
AT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si Vcc VI

tPLH/tPHL Open <2.7V VCC 

tPLZtPZL 2 VCC 2.7-3.6V 2.7V 

tPHZtPZH GND 0 4.5V VCC 

SV00896 

Figure 5. Load circuitry for switching times 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for Low Voltage applications: 1.0 to 3.6V 

• Accepts TTL input levels between VCC = 2.7V and VCC = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V at VCC = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V at VCC = 3.3V, 

Tamb = 25°C 

• Common 3-State output enable input 

• Output capability: bus driver 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
OP to O„ 

CL = 15pF 
VCC = 3.3V 13 ns 

tmax Maximum clock frequency CL = 15pF, VCC = 3.3V 77 MHz 

CI Input capacitance 3.5 pF 

CPO Power dissipation capacitance per flip-flop Notes 1 and 2 25 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCCZ x f; +E (CL X VCCZ x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL X VCC2 x f0) = sum of the outputs. 

2. The condition is Vi = GND to VCC 

DESCRIPTION 
The 74LV574 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT574. 

The 74LV574 is an octal D-type flip—flop featuring separate O-type 
inputs for each flip-flop and non-inverting 3-state outputs for bus 
oriented applications. A clock (CP) and an output enable (OE) input 
are common to all flip-flops. 

The eight flip-flops will store the state of their individual D-inputs that 
meet the set-up and hold times requirements on the LOW-to-HIGH 
CP transition. 

When OE is LOW, the contents of the eight flip-flops is available at 
the outputs. When GE is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the GE input does not affect the 
state of the flip-flops. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV574 N 74LV574 N SOT146-1 

20-Pin Plastic SO -40°C to +125°C 74LV574 D 74LV574 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV574 DB 74LV574 DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +125°C 74LV574 PW 74LV574PW DH SOT360-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 GE Output enabled input (active LOW) 

2, 3, 4, 5, 
6, 7, 8,9 DO-D7 Data inputs 

19, 18, 17, 16, 
15,14, 13, 12 00-07 3-State flip-flop outputs 

10 GND Ground (0V) 

11 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

20 VCC Positive supply voltage 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS INTERNAL 
FLIP-FLOPS 

OUTPUTS 

OE CP Dn Q0 to Q7 

Load and read 
register 

L 
L 

T 
T 

I 
h 

L 
H 

L 
H 

Load register and 
disable outputs 

H 
H 

T 
T 

I 
h 

L 
H 

Z 
Z 

H 
h 

L 
I 

Z 
1 

= HIGH voltage level 
= HIGH voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
= LOW voltage level 
= LOW voltage level one set-up time prior to the 

LOW-to-HIGH CP transition 
= High impedance OFF-state 
= LOW—to—HIGH clock transition 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

PIN CONFIGURATION 

a>-

DO 
D1 
O2 
O3 
D4 
O5 
O6 
O7 

2 

4 
5 
6 
7 

GND  ̀10

u 20 
19 
18 

vcc 

O0 
O1 

7 O2 
16 I O3 
15 IO4 
14 O5 
3 1 O6 
2  O7 
1  CP 

SV00714 

LOGIC SYMBOL 

DO CF O0 
D1 O1 
O2 O2 
D3 O3 
D4 O4 
O5 O5 
O6 O6 
O7 

OE O7 

SV00715 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2 DO O0 19 

FF1 to FF8 3—STATE 
OUTPUTS 

3 D1 O1 18 
4 O2 O2 17 
5 O3 O3 16 
6 O4 O4 15 
7 O5 O5 14 
8 O6 O6 13 
9 O7 O7 12 

11 CF - O 

1 OE 

SV00717 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

LOGIC DIAGRAM 

ABSOLUTE MAXIMUM RATINGS1' 2
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

±IIK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

±IOK DC output diode current VO <-0.5 or VO > Vcc + 0.5V 50 mA 

+IO 
DC output source or sink current 
— bus driver outputs —0.5V <V0 < 

Vcc 

+ 0.5V 35 mA 

+l - GND, 
±IcC 

DC Vcc or GND current for types with 
-bus driver outputs 

70 mA

Trig Storage temperature range -O5 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

Vcc DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 — Vcc V 

VO Output voltage 0 — Vcc V 

Operating ambient temperature range in free See DC and AC —40 +85 °CT 
amb air characteristics —40 +125 

Vcc = 1.0V to 2.0V - - 500 

tr. tf Input rise and fall times Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 nsN 

Vcc = 3.6V to 5.5V - - 50 

NOTES: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT 40 C to +85°C -40°C to +125°C 
MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

V00 = 1.2V 0.9 0.9 

V 
Vcc = 2.0V 1.4 1.4 

Vcc = 2.7 to 3.6V 2.0 2.0 
V00 = 4.5 to 5.5V 0.7V0c 0 7'VcC 

VIL
LOW level Input 
voltage 

V00 = 1.2V 0.3 0.3 

V 
VCC = 2.0V 0.6 0.6 

V00 = 2.7 to 3.6V 0.8 0.8 

V00 = 4.5 to 5.5 0.3'Vc0 0.3V00 

VON

HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, -I0 = 100µA 1.2 

V

Vcc = 2.0V; VI = VIH or VIL. -I0 = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL. -I0 = 100µA 2.5 2.7 2.5 

Vcc = 3.0V; Vi = VIH or VIL. - 10 = 100µA 2.8 3.0 2.8 
V0C =4.5V;VI =VIH or VIL,-10=100µA 4.3 4.5 4.3 

HIGH level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL, —10 = 8mA 2.40 2.82 2.20 

V00 = 4.5V;VI = VIH or VIL, —10 = 16mA 3.60 4.20 3.50 

VOL 

LOW level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, I0 = 100µA 0 

V

Vcc = 2.0V; VI = VIH or VIL, I0 = 100µA 0 0.2 0.2 

Vcc = 2.7V; VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 
VCc = 3.0V;VI = VIH or VIL, 10 = 100µA 0 0.2 0.2 

Vcc = 4.5V;VI = VIH or VIL. I0 = 100µA 0 0.2 0.2 

LOW level output 
voltage; BUS driver 
outputs 

V00 = 3.0V;VI = VIH or VIL, I0 = 8mA 0.20 0.40 0.50 

V00 = 4.5V;VI = VIH or VIL, lo = 16mA 0.35 0.55 0.65 

II
Input leakage 
current Vcc = 5.5V; VI = V00 or GND 1.0 1.0 µA 

10z 
3-State output 
OFF-state current 

V00 = 5.5V; VI = VIH or VIL; 
VO = V00 or GND 5 10 µA 

loo Ouiescent supply 
current; MSI 

Vcc  = 5.5V; VI = V00 or GND; 10 = 0 20.0 160 µA

41cc 
Additional 
quiescent supply 
current per input 

V0C = 2.7V to 3.6V; VI = V00 —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25'C. 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

AC CHARACTERISTICS 
GND = 0V; tr = tp ≤ 2.5n5; CL = 50pF; HL = 1 KR 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
-40 to +85 °C 

LIMITS 
-40 to +125 °C UNIT 

V (V) MIN TYP MAX MIN MAX 

tPHUtPLH 
Propagation delay 
CP to On Figure 1,4 

1.2 - 80 - - -

ns 

2.0 — 27 34 — 43 

2.7 — 20 25 — 31 

3.0 to 3.6 — 152 20 - 25 

4.5t05.5 - - 17 - 21 

tpzH,tpzL
3-State output 
enable time 
~E to On 

Figure 2,4 

1.2 - 70 - - -

ns 

2.0 — 24 34 — 43 

2.7 — 18 25 — 31 

3.0 to 3.6 - 132 20 - 25 

4.5to5.5 - - 17 - 21 

tpHZJtpLZ 
3-State output 
disable time 
OE to On 

Figure 2,4 

1.2 - 75 - - -

ns 

2.0 — 27 27 — 34 

2.7 — 21 21 — 26 

3.0 to 3.6 - 162 17 - 21 

4.5to5.5 - - 15 - 18 

tw 
Clock pulse width 
HIGH or LOW Figure 1 

2.0 34 9 — 41 — 

ns 2.7 25 6 — 30 — 

3.0 to 3.6 20 52 - 24 -

1 
su 

Set-up time 
Dn to CP 

Figure 3 g 

1.2 - 10 - - -

ns 
2.0 22 4 — 26 — 

2.7 16 3 — 19 —

3.0 to 3.6 13 22 - 15 -

th Hold time 
Dn to CP 

Figure 3 

1.2 - -10 — — —

ns
2.0 5 4 — 5 

2.7 5 —3 — 5 — 

3.0 to 3.6 5 -22 - 5 -

fmax 
Maximum clock 
pulse frequency Figure 1 

2.0 15 40 — 12 — 

MHz 2.7 19 58 — 16 — 

3.0 to 3.6 24 702 - 20 — 

NOTE: 
1. Unless 0 herwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at V = 3.3V. 
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574 

AC WAVEFORMS 
VM = 1.5V at ≥ 2.7V and ≤ 3.6V 
VM = 0.5 *  at V < 2.7V and ≥ 4.5V 
VOL and VpH are the typical output voltage drop that occur with the 
output load. 
VX = VOL + 0.3V at V ≥ 2.7V and ≤ 3.6V 
Vx = VOL + 0.1 Vic at Vcc <2.7V and ≥ 4.5V 
Vy = VpH - 0.3V at Vcc ≥ 2.7V and ≤ 3.6V 
Vy = VpH - 0.1 VCC at VC0 <2.7V and ≥ 4.5V 

Vi 

CP INPUT 

GND 

you 

Oa OUTPUT 

VOL 

4  1/fman~ 

VM 

*— t-

4— tPHL—* F tPLH 

SV007f8 

Figure 1. Clock (CP) to output (On) propagation delays, the 
clock pulse (CP) and the maximum clock pulse frequency 

Figure 2. 3-state enable and disable times 

Vi

CP INPUT 

GND 

VI

Dn INPUT 

GND 

VOH 

Qa OUTPUT 

VOL 

VMI1) 

/VM 

-► th 4-

NOTE: the shaded areas indicate when the input is permitted to change 
for predictable output performance. 

to w 

SV00345 

Figure 3. Data set-up and hold times for the Dn input to the CP 
input 

NOTE: 
The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

TEST CIRCUIT 

VCC 

Test Circuit for Outputs 

o- 2 Vcc 
o- Open 
o- GND 

RL=1k 

L=1k 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance. 
A1= Termination resistance should be equal to Zour of pulse generators. 

SWITCH POSITION 

TEST St ycc VI

tPLH/tPHL Open <2 7V VCC 

tPLZ,tPZL 2' VCC 2.7-3.6V 2.7V 

tPHZ/tPZH GND 0 4.5V VCC 

SV00896 

Figure 4. Load circuitry for switching times 
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Philips Semiconductors Product specification 

8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 

74LV595 

FEATURES 
• Optimized for Low Voltage applications: 1.0V to 3.6V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V at VCC = 3.3V, 

Tame = 25°C 

• Typical VOHV (output VOH undershoot) > 2V at VCC = 3.3V, 

Tam b = 25°C 

• 8-bit serial input 

• 8-bit serial or parallel output 

• Storage register with 3-State outputs 

• Shift register with direct clear 

• Output capability: 
— parallel outputs; bus driver 
— serial output; standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay CL = 15pF 

tPHL/tPLH 
SHOP to Q7' 
STCp to Q7' 

V0  3.3V 15 
16 ns 

M to Q7' 14 

fmax Maximum clock frequency SHcp, STCp 77 MHz 

Ci Input capacitance 3.5 pF 

CpD Power dissipation capacitance per gate Notes 3 and 2 
115 pF 

NOTES: 
CpD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X VCC2 x f; +v (CL x VCC x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
c (CL X VCC2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

APPLICATIONS 
• Serial-to-parallel data conversion 

• Remote control holding register 

DESCRIPTION 
The 74LV595 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT595. 

The74LV595 is an 8-stage serial shift register with a storage register 
and 3-State outputs. The shift register and storage register have 
separate clocks. 

Data is shifted on the positive-going transitions of the SHCp input. 
The data in each register is transferred to the storage register on a 
positive-going transition of the STCp input. If both clocks are 
connected together, the shift register will always be one clock pulse 
ahead of the storage register. 

The shift register has a serial input (D5) and a serial standard output 
(Q7') all for cascading. It is also provided with asynchronous reset 
(active LOW) for all 8 shift register stages. The storage register has 
8 parallel 3-State bus driver outputs. Data in the storage register 
appears at the output whenever the output enable input (OE) is 
LOW. 

ORDERING AND PACKAGE INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV595 N 74LV595 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV595 D 74LV595 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV595 DB 74LV595 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV595 PW 74LV595PW DH SOT403-1 
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Philips Semiconductors Product specification 

8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 74LV595 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

15, 
4, 6, , 

1, 2, 
5 3, 7 Qo to 07 Parallel data output 

8 GND Ground (OV) 

9 Q7' Serial data output 

10 EI Master reset (active LOW) 

11 SHcp Shift register clock input 

12 STcp Storage register clock input 

13 OE Output enable input (active LOW) 

14 Ds Serial data input 

16 Positive supply voltage 

FUNCTION TABLE 

INPUTS OUTPUTS 
FUNCTION 

SHcp STcp O MR Ds Q7. On 

X X L L X L NC A LOW level on MR only affects the shift registers 

X T L L X L L Empty shift register loaded into storage register 

X X H L X L Z Shift register clear. Parallel outputs in high-impedance OFF-states 

T X L H H Q6' NC 
Logic high level shifted into shift register stage 0. Contents of all shift 
register stages shifted through, e.g. previous state of stage 6 (internal 
Q6') appears on the serial output (07.) 

X T L H X NC , Contents of shift register stages (internal On') are transferred to the 
storage register and parallel output stages 

f q L H X O. Qn
Contents of shift register shifted through. Previous contents of the shift 
register are transferred to the storage register and the parallel output 
stages 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 
NC= No change 
t = LOW-to-HIGH clock transition 
1 = HIGH-to-LOW transition 

PIN CONFIGURATION 
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8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 

74LV595 

LOGIC SYMBOL 

14 

11 

SH~p STCp 

07' 

00

O1

02 

03 

04 

Q6 

06

07

OE 

10 

9 

15 

2 

6 

13 
SV00723 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

O6 
14 

1 
SHCp 8-STAGE SHIFT 

REGISTER 
10 

~ 

O 
9 

c 

12 
STOP 8-BIT STORAGE 

REGISTER 

13 
Os 

Q 3-STATE OUTPUTS 

a/ O~ 1O1 
OY 

03 104 105 
I 

Q6 

15 1 2 3 4 5 6 7 

SV00725 
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8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 74LV595 

LOGIC DIAGRAM 

D6

SHIP

Mti 

STOP 

6E 

STAGED STAGES 1 to 6 STAGE 7 

-1- D O D O 

- CF 

FFO 

A 

- CF 

D O 

FF7 

A 

.

L D O 

LATCH 

CP 

` 

r 

D O 

LATCH 

CP 

Oo 01 02 03 Qy 05 06 O, 

OT 
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TIMING DIAGRAM 
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Philips Semiconductors Product specification 

8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 

74LV595 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Note1 1.0 3.3 3.6 V 

VI Input voltage 0 - V00 V 

VO Output voltage 0 — Vcc V 

T 
arnb 

Operating ambient temperature range in free 
air 

See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

tr, tr Input rise and fall times 
V00 = 1.0V to 2.0V 
V00 = 2.0V to 2.7V 
VOO = 2.7V to 3.6V 

- 
— 
— 

- 
— 
— 

500 
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to VGO = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from VGO = 1.2V to Vcc =3.6V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

±IIK DC input diode current VI <—0.5 or VI > V00 + 0.5V 20 mA 

±Iok DC output diode current VO <—0.5 or V0 > V00 + 0.5V 50 mA 

±lo 
DC output source or sink current 
— standard outputs 
— bus driver outputs 

—0.5V <V0 < Vcc + 0.5V 25 
35 

mA 

±IGND, 
±IOc 

DC Vcc or GND current for types with 
—standard outputs 
—bus driver outputs 

50 
70 

mA 

Tsty Storage temperature range —6510+150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

V00 = 1.2V 0.9 0.9 

V V 2.0V cc = 1.4 1.4 

Vcc = 2.7 to 3.6V 2.0 2.0 

V 
L 

LOW level Input 
voltage 

V00 = 1.2V 0.3 0.3 

V 
V 

2.OV cc = 0.6 0.6 

V0C =2.7 to 3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL, - lo = 100µA 1.2 

V Vcc = 2.0V; VI = VIH or VIL, -lo = 100µA 1.8 2.0 1.8 

V 2.7V; V = V or V I 100 A CC= I- VIH IL; - 0= µ 2.5 2.7 2.5 

VC0 = 3.0V; VI = VIH or VIL, -lo = 100µA 2.8 3.0 2.8 

V 
OH 

HIGH level output 
voltage; 
STANDARD 
outputs 

3.0V;V = V or V I 6mA Cc = I — VIH IL; — O = 2.40 2.82 2.20 V 
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8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 74LV595 

DC CHARACTERISTICS (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT 
-40'C to +85°C -40°C to +125'C 

V°H
HIGH level output 
voltage; BUS driver 
outputs 

V00 = 3.OV;V1 = ViH or VIL; —IO = 8mA 2.40 2.82 2.20 V 

VOL
LOW level output 
voltage; all outputs 

V0° = 1.2V; V1 = VIH or VIL; 1O = 100µA 0 

V
VCC = Z.0V; V1 = VIH or VIL; I° = 100µA 0 0.2 0.2 
VCC = 2.7V; Vi = VIH or VIL I° = 100µA 0 0.2 0.2 

VCC = 3.OV;VI = VIH or VIL, I° = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV;VI = VIH or VIL; I° = 6mA 0.25 0.40 0.50 V 

VOL 
LOW level output 
voltage; BUS driver 
outputs 

VCC = 3.OV;VI = VIH or VIL, I° = 8mA 0.20 0.40 0.50 V 

Input leakage 
current Vcc = 3.6V; Vi = VCC or GND 1.0 1.0 µA 

IOZ 
3-State output 
OFF-state current 

VCC = 3.6V; V1 = VIH or VIL; 
V° = Vcc or GND 5 10 µA 

ICC Quiescent supply 
current; MSI VCC = 3.6V; VI = VCC or GND; 10 = 0 20.0 160 µA 

4100 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tarnb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tr = ti ≤ 2.5ns; CL = 50pF; RL = 1 Kt 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
SHOP to Qj 

Figure 1 

1.2 - 95 - - - 

ns
2.7 — 24 45 — 55 

3.0 to 3.6 - 182 36 - 44 

tPHUtPLH 
Propagation delay 
STCp to O„ 

Figure 2 

1.2 - 100 — — — 

ns 
2.07 — 25 48 — 56 

3.0 to 3.6 — 192 38 — 45 

t 
PHL 

Propagation delay 
MR to Q7' 

Figure  5 

1.2 — 85 — — — 

ns 
2.0 — 29 56 — 66 
2.7 — 21 41 — 49 

3.0 to 3.6 - 162 33 - 33 

tPZH/tPZL 
3-State output 
enable time 
OF to Q 

Figure 3 

1.2 - 85 - - -

ns 
2.0 — 29 56 — 66 
27 21 41 49 

3.0 to 3.6 - 162 33 - 39 

tPHZ7tPLZ 
3-State output 
disable time 
O€toQ 

Figure 3 

1.2 - 65 - - -

ns 
2.0 - 24 40 — 49 
2.7 - 18 32 - 37 

3.0 to 3.6 - 142 26 - 30 
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Philips Semiconductors Product specification 

8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 

74LV595 

AC CHARACTERISTICS (Continued) 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF; RL = 1 Kt 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
V00(V) MIN TYP' MAX MIN MAX 

iw Shift clock pulse 
width HIGH or LOW 

Figure 1
2.0 34 10 - 41 - 

as2.7 25 8 — 30 — 

3.0 to 3.6 20 62 - 24 -

tw Storage clock pulse 
width HIGH or LOW 

Figure 2 
2.0 34 7 - 41 -

as 2.7 25 5 — 30 — 
3.0 to 3.6 20 42 - 24 -

iw Master reset pulse 
width LOW 

Figure 5 
2.0 34 10 — 41 —

as 2.7 25 8 — 30 — 
3.0 to 3.6 20 62 - 24 -

t 
su 

Set-up time 
Ds to SHcp 

Figure 4 g 

1.2 - 40 - - -

ns 
2.0 26 14 — 31 — 
2.7 19 10 - 23 -

3.0to3.6 15 82 - 18 -

t 
su 

Set-up time 
SHcp to STcp 

Figure 2 g 

1.2 - 40 - - -

as 
2.0 26 14 — 31 — 

2.7 19 10 - 23 -

3.0 to 3.6 15 82 — 18 —

ih 
Hold time 
Dg to SHcp 

Figure 4 

1.2 — —10 - - -

as
2.0 5 -4 - 5 
2.7 5 —3 — 5 — 

3.0 to 3.6 5 -22 - 5 -

t 
em 

Removal time 
MR to SHOP 

Fi ure 5 
g

1.2 - -35 - - - 

ns 
2.0 5 —12 — 5 — 
2.7 5 -9 - 5 -

3.0 to 3.6 5 —72 — 5 —

fmax 
Maximum clock 
pulse frequency 
SHcp or STcp 

Figure 1,2 
2.0 14 40 — 12 —

MHz 2.7 19 58 — 16 — 

3.0 to 3.6 24 702 - 20 — 

NOTES: 
1. Unless otherwise stated, all typical values are at Tame = 25°C. 
2. Typical value measured at Vcc = 3.3V. 
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8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 74LV595 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5 * VOc at VOc < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOA+ 0.3V at VOO ≥ 2.7V 
Vx = VOL+ 0.1 Vcc at Vcc < 2.7V 

Vv = VOH — 0.3V at Vcc≥ 2.7V 
Vv = VOH — 0.1 VOO at VOO < 2.7V 

VI 

CP INPUT 

GND 

VOH 

O n OUTPUT 

Vol. 

4 lnmax ► 

1 VM 

4-- ty., 

4— tPHL* 4— tPLH 

SVOO718 

Figure 1. Clock (SHcp) to output (QT ), propagation delays, the 
shift clock pulse width and the maximum shift clock frequency. 

V1

SHop INPUT t VM 

GND J 
4 1 , 

VI 

STop INPUT 

GND 

VOH 

O, OUTPUT 

VOL 

v~ 
/VM 

4 i

/

r
/
,ex 

1 1 

f-- t-

4- tPLH* F IPHL 

svoo727 

Figure 2. Storage clock (STcp) to output (Q„)propagation 
delays, the storage clock pulse width and the shift clock to 

storage clock set-up time. 

Figure 3. 3-State enable and disable times for input aE. 

Figure 4. Data set-up and hold times for the data input (D5). 
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8-bit serial-in/serial or parallel-out shift register 
with output latches (3-State) 

74LV595 

AC WAVEFORMS (Continued) 
VM = 1.5V at VOO ≥ 2.7V 
VM=0.5*V00at VOA <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at V ≥ 2.7V 
Vx = VOL + 0.1 Vcp at VSO <2.7V 
Vy = VOH - 0.3V at VOO ≥ 2.7V 
Vy = VOH - 0.1 at VOO < 2.7V 

Ffti INPUT 

GND 

VM 

\ / 

} 

4- tw - 
—Y tree 4 

VI  

SHOP INPUT 

GND 
4— t in —` 

VOH 

Oj OUTPUT ~VM 

VOL  

SV00728 

Figure 5. Master reset (MR) pulse width, the master reset to 
output (O7') propagation delay and the master reset to shift 

clock (SHDp) removal time. 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
Pc = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

P7 = Termination resistance should be equal to Zoui of pulse generators. 

SWITCH POSITION 

TEST Sr Vcc vi 

IPLHAPHL Open <2.7V VCC 

tP 7,tPZL 2 s VCC 2.7-3.6V 2 T 

tPHZ/tPZH use 

SV00895 

Figure 6. Load circuitry for switching times. 
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8-bit magnitude comparator 74LV688 

FEATURES 
• Wide operating voltage: 1.0 to 5.5V 

• Optimized for low voltage applications: 1.0V to 3.6V 

• Accepts TTL input levels between V00 = 2.7V and VC0 = 3.6V 

• Typical VOLP (output ground bounce) <0.8V at V00 = 3.3V, 

Tamb = 25°C 

• Typical VOHv (output VOH undershoot) > 2V at V00 = 3.3V, 

Tamb = 25`C 

• Compare two 8-bit words 

• Output capability: standard 

• IDO category: MSI 

QUICK REFERENCE DATA 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH Propagation delay P5, Q9 to P=Q L= 153  pF.3V
V00 =

17 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate VI = GND to V601 22 pF 

NOTE: 
Cp0 is used to determine the dynamic power dissipation (PD in uW): 
PD = CPD x V0C2 x f; + F (CL x V002 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
f0 = output frequency in MHz; V0C = supply voltage in V; 
F (CL x V0D2 x f0) = sum of outputs. 

DESCRIPTION 
The 74LV688 is a high-speed Si-gate CMOS device, pin compatible 
with the 74HC/HCT688 

The 74LV688 is an 8-bit magnitude comparator. It performs 
comparisons of two 8-bit binary or BCD words. The output provides 
P = Q (equal-to). 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic DIL —40°C to +125°C 74LV688 N 74LV688 N SOT146-1 

20-Pin Plastic SO -40°C to +125'C 74LV688 D 74LV688 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +125°C 74LV688 DB 74LV688 DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +125'C 74LV688 PW 74LV688PW DH SOT360-1 

PIN CONFIGURATION 

E 

PO 

00 

P1 

01 

P2 

02 

P3 

03 

GND 

2 

3 

4 

s 

6 

7 

B 

9 

v 20 

14 

13 

SY00054 

vcc 

07 

P7 

06 

P6 

os 

PS 

04 

P4 

PIN DESCRIPTION 

PIN NO. SYMBOL FUNCTION 

1 E Enable input (active LOW) 

2, 4, 6, 8, 
13, 15, 17 

11, PO to P7 Word inputs 

3, 5, 7, 9, 
14, 16, 18 

12, Q0 to O7 Word inputs 

10 GND Ground (DV) 

19 P=Q Equal to output 

20 Vcc Positive Supply Voltage 
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8-bit magnitude comparator 74LV688 

LOGIC SYMBOL 

PO 2 

P1 4 

P2 6 

P3 6 

P4 11 

P5 13 

P6 15 

P7 17 
P=o 0 19 

O0 3 

O1 5 

O2 7 

O3 9 

O4 12 

O5 14 

O6 16 

O7 E IS 

Y 
SY00055 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM 

P7 

O7 

P6 

O6 

PS 

O5 

P4 

O4 

P3 

O3 

P2 

O2 

P1 

O1 

PO 

O0 

E 

P 

SY00057 

FUNCTION TABLE 
INPUTS OUTPUT 

DATA 
Pn, On 

ENABLE 
E 1~0 

P=Q L L 

X H H 

P>Q L H 

P<Q L H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 

1998 Jun 23 356 



Philips Semiconductors Product specification 

8-bit magnitude comparator 74LV688 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

Vcc DC supply voltage —0.5 +7.0 V 

I1K DC input diode current Vi <—0.5 V or V1 > Vcc + 0.5V - ±20 mA 

'OK DC output diode current Vp <—0.5 V or V0 > Vcc + 0.5V - ± 50 mA 

DC output source or sink current 
c — standard outputs —0.5V < VO < Vcc +0.5V + 25 mA 

±IGNp DC Vcc or GND current for types with 
±50 mA 

± 'cc 
— standardoutputs 

TSrg Storage temperature range —65 +150 °C 

power dissipation per package for temperature range: -40 to +125°C 

PiOt 
—plastic OIL 
— plastic mini-pack (SO) 

above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 

— 
— 

750 
500 mW 

— plastic medium-shrink SO (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K — 400 

NOTES: 
Stresses beyond those listed may cause permanent damage to he device. These are stress ratings only and unctional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute—maximum—rated conditions for extended periods may affect device reliability. 

2. The performance capability of a high—performance integrated circuit in conjunction with its thermal environment can create junction 
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C. 

3. The input and output negative voltage ratings may be exceeded if the input and output clamp current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT 

Vcc DC supply voltage see note 1 1.0 3.3 5.5 V 

Vi DC Input voltage 0 - Vcc V 

Vc DC output voltage 0 — Vcc V 

Tamb Operating ambient temperature range in See DC and AC characteristics —40 - +85 °C
free-air -40 — +125 

Vcc = 1.0V to 2.OV - 500 
tr, tt Input rise and fall times Vcc = 2.OV to 2.7V 

Vcc = 2.7V to 3.6V 
- 
- 

200 
100 nSN 

Vcc = 3.6V to 5.5V - 50 

NOTE: 
1, The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 
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8-bit magnitude comparator 74LV688 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 

voltage

VcC = 1.2V 0.9 0.9 

VVcc = 2.OV 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0 

VCC = 4.5 to 5.5V 0.7 * VCC 0.7 * Vcc 

VIL 
LOW level Input 

voltage

VCC = 1.2V 0.3 0.3 

VVcc = 2.OV 0.6 0.6

VCc = 2.7 to 3.6V 0.8 0.8
VCC=4.5to 5.5 0.3*VCC 0.3*VCC 

VOH 

HIGH level output 
voltage; all outputs 

VCC = 1.2V; Vi = VIH or VIL —Ip = 100µA 1.2 

V 

Vcc = 2.OV; Vi = VIH or VIL -l0 = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; Vi = VIH or VIL —Ip = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; Vi = VIH or VIL, -IC = 100µA 2.8 3.0 2.8 

VcC = 4.5V; Vi = VIH or VIL, -lo = 100µA 4.3 4.5 4.3 

HIGH level output 
voltage; 
STANDARD 
outputs 

VCC = 3.OV; V1 = VIH or VIL —IC = 6mA 2.40 2.82 2.20 

VCC = 4.5V; Vi = VIH or VIL —Ip = 12mA 3.60 4.20 3.50 

VOL

LOW level output 
voltage; all outputs 

Vcc = 1.2V; V1 = VIH or VIL IC = 100µA 0 

V

Vcc = 2.OV; Vi = VIH or VIL, Ip = 100µA 0 0.2 0.2 

V = 2.7V; V = V or V I 100 A CC — VIH L; o = µ 0 0.2 0.2 

VCC = 3.OV; Vi = VIH or VIL to = 100µA 0 0.2 0.2 

Vcc = 4.5V; Vi = VIH or VIL to = t 00pA 0 0.2 0.2 

LOW level output 
voltage; 
STANDARD 
outputs 

VcC = 3.OV; V1 = VIH or VIL Ip = 6mA 0.25 0.40 0.50 

VCC = 4.5V; Vi = V1H or VIL IC = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; Vi = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 5.5V; Vi = Vcc or GND; IC = 0 20.0 160 µA 

41Cc 
Additional 
quiescent supply 
current 

VCC = 2.7V to 3.6V; Vi = Vcc — 0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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AC CHARACTERISTICS 
GND = 0V; tr = ti = 2.5ns; CL = 50pF; RL = 1 KL 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 

UNIT -40 to +85 C -40 to +125 °C 

VCc(V) MIN TYP' MAX MIN MAX 

tpRL/tpLH 
Propagation delay 
Pn On to PO 2 

1.2 100 - -

nS 

2.0 28 45 57 

2.7 20 32 40 

3.0 to 3.6 162 26 33 

4.5 to 5.5 112 18 22 

tPHL/tPLH 
Propagation delay 
E to F o 1 

1.2 50 - -

ns 

2.0 17 29 38 

2.7 13 21 27 

3.0 tc 3.6 102 17 22 

4.5 to 5.5 72 12 15 

NOTES: 
1. Unless otherwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at VCO = 3.3V. 
3. Typical value measured at VCO = 5.0V. 

AC WAVEFORMS 
VM = 1.5V at VOc ≥ 2.7V; VM = 0.5 Vcc at Vcc < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

V, 
E INPUT 

GND 
tPLH j - tPHL i

VO4  

/VM 

P = O OUTPUT 

VOL 

SV00195 

Waveform 1. Propagation delays from the enable input (E) to 
the equal-to output (PO). 

Waveform 2. Propagation delays from the inputs (Pr, O„) to 
the equal-to output (P ). 

TEST CIRCUIT 

Vcc 

5L= 1k 

Test Circuit for Outputs 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitiance 
R7 = Termination resistance should be equal to ZouT of pulse generators. 

TEST 

tpLH/tPHL 

Vcc VI

o 2.7V 
2.7-3.6V 

24.5V 

VCC 
2.7V 

VCC 

SV00902 

Waveform 3. Load circuitry for switching times 
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APPLICATION INFORMATION 
Two or more "688" 8-bit magnitude comparators may be cascaded to compare binary or BCD numbers of more than 8 bits. 

Waveform 4. Binary or BCD comparator 
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FEATURES 

• Optimized for Low Voltage applications: 1.0 to 5.5V 

• Accepts TTL input levels between Vcc = 2.7V and Vcc = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ Vcc = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V © VCC = 3.3V, 

Tamb = 25°C 

• Frequency dividing circuits 

• Time delay circuits 

• Control counters 

• Output capability: standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =t1 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
10 Q~ 

Qn to Qn+1 
MR to Qn

CL = 15pF 
VCC = 3.3V 

12 
7 

16 
ns 

tmax Maximum clock frequency 100 MHz 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 20 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x fl +3 (CL x VCC2 x fp) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL X VCC2 x fo) = sum of the outputs. 

2. The condition is VI = GND to Vcc 

DESCRIPTION 
The 74LV4020 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT4020. 

The 74LV4020 is a 14-stage binary ripple counter with a click input 
(OP), an overriding asynchronous master reset input (MR) and 
twelve fully buffered parallel outputs (Os, 0 3 to 0 13). The counter is 
advanced on the HIGH-to-LOW transition of P A HIGH on MR 
clears all counter stages and forces all outputs LOW, independent of 
the state of ~. 

Each counter stage is a static toggle flip-flop. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic OIL -40°C to +125°C 74LV4020 N 74LV4020 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV4020 D 74LV4020 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV4020 DB 74LV4020 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV4020 PW 74LV4020PW DH SOT403-1 

1998 Jun 23 361 853-2074 19619 



Philips Semiconductors Product specification 

14-stage binary ripple counter 74LV4020 

PIN CONFIGURATION 

Figure 1. Pin configuration 

PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

9, 7, 5, 4, 6, 
13, 12, 14, 
15, 1,2,3 Q3~~'Q13 

Parallel outputs 

8 GND Ground (OV) 

10 Clock input (HIGH-to-LOW, edge-
triggered) 

11 MR Master reset input (active HIGH) 

16 V0C Positive supply voltage 

LOGIC SYMBOL 

00 
7 

03 
5 

04 
4 

05 

06 s 

3 10 -O OP 

MR 

0~ 

0 6 z 

a 09 

s 
0,0 

0 1, 
z O12 

0 13 

0V00304 

Figure 2. Logic symbol 

LOGIC SYMBOL (IEEE/IEC) 

10 

RCTR14 

CT 

CT { 

7 

5 

4 

6 

13 

12 

14 

5 

2 

0V00305 

Figure 3. IEC Logic symbol 

FUNCTIONAL DIAGRAM 

10 cF T 

C0

14-STAGE COUNTER 
C 

MR 

40 0 3 04 0 5 0 6 I 0 7 0 9 Og Q10 0 n 0 12 X13 

9 7 5 4 6 113 12 14 15 1 2 3 

5V00306 

Figure 4. Functional diagram 

FUNCTION TABLE 
INPUTS OUTPUTS 

MR Qp, Q3 to Q13 

r 

j 

X 

L 

L 

H 

no change 

count 

L 

NOTES: 
H = HIGH voltage level 

L = LOW voltage level 
X = Don't care 
r = LOW -to-HIGH clock transition 
j = HIGH-to-LOW clock transition 
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LOGIC DIAGRAM 

Figure 5. Logic diagram (one Schmitt-trigger) 

OF INPUT 

MR INPUT 

Oa OUTPUT 

O3 OUTPUT 

O4 OUTPUT 

O8OUTPUT 

O6 OUTPUT 

O7 OUTPUT 

Q8 OUTPUT 

O9 OUTPUT 

O1a OUTPUT 

O11 OUTPUT 

O72 OUTPUT 

O13 OUTPUT 

1 2 4 8 16 32 64 128 256 512 1.024 2.048 4.096 8,192 16,384 

SJJL - LJ L-UUUUUUUU1 

J L-LLl-LL1 LLLLLLI 

 LLLLLLL -L-LL1 

 J LLLLI~LLLL1 
  ~LLLLLLLLI 

  ~LLLLLLLI 

  ~LLLLLL~ 

J LLLLL1 
J- LLLL1 

  ~LLL1 
~ LL1 

~ L1 
  ~l 

$1700314 

Figure 6. Timing diagram 
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ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VOO DC supply voltage -0.5 to +7.0 V 

±I,K DC input diode current Vi <—0.5 or Vi > VOO + 0.5V 20 mA 

±l DC output diode current VO <—0.5 or VO > V00 + 0.5V 50 mA 

±lo 
DC output source or sink current 
_ standard outputs -0.5V <V0 < VOO + O 5 25 mA 

±I OND. 
±Icc 

DC V00 or GND current for types with 
—standard outputs 50 

mA

Tstg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 — V00 V 

VO Output voltage 0 — V00 V 

Operating ambient temperature range in free See DC and AC —40 +85 °CT 
amb air characteristics —40 +125 

V00 = 1.0V to 2.0V - - 500 

tr, tt Input rise and fall times Vcc = 2.0V to 2.7V 
V00 = 2.7V to 3.6V 

_ 
_ 

- 
— 

200
100 

nxN 

V00 = 3.6V to 5.5V - 50 

NOTE: 
1. The LV is guaranteed to function down to Vc = 1.0V (input levels GND or Vim); DC characteristics are guaranteed from V00 = 1.2V to V1= 5.5V. 
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DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc = 1.2V 0.9 0.9 

V 
Vcc = 2.OV 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0 
VCC = 4.5 to 5.5V 0.7'VCc 0.7V 

VIL 
LOW level Input 

voltage

VCC = 1.2V 0.3 0.3 

V
Vcc = 2.OV 0.6 0.6 

VCC = 2.7 to 3.6V 0.8 0.8 
Vcc = 4.5 to 5.5 0.3'VCC 0.3'Vcc 

VOH 

HIGH level output 
voltage; all outputs 

VCC = 1.2V; VI = VIH or VIL; —10 = 100µA 1.2 

V 

VCC = 2.OV; VI = VIH or VIL, —I0 = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; VI = VIH or VIL, —I0 = 100µA 2.5 2.7 2.5 

Vcc = 3.OV; VI = VIH or VIL, —I0 = 100µA 2.8 3.0 2.8 

VCC = 4.5V; VI = VIH or VIL, —I0 = 100µA 4.3 4.5 4.3 

HIGH level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIL, —1 = 6mA 2.40 2.82 2.20 

Vcc = 4.5V; VI = VIH or VIL, —IO = 12mA 3.60 4.20 3.50 

VOL 

LOW level output 
voltage; all outputs 

Vcc = 1.2V; VI = VIH or VIL; IO = 100µA 0 

V 

Vcc = 2.OV; VI = or VIL; IO = 100µA 0 0.2 0.2 

VcC = 2.7V; VI = VIH or VIL; IO = 100µA 0 0.2 0.2 

Vcc = 3.OV; VI = VIH or VIL IO = 100µA 0 0.2 0.2 

Vcc = 4.5V; VI = VIH or VIL; I0 = 100µA 0 0.2 0.2 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIL; I0 = 6mA 0.25 0.40 0.50 

VCC = 4.5V; VI = VIH or VIL; IO = 12mA 0.35 0.55 0.65 

Input leakage 
current Vcc = 5.5V; V1 = V cc or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 5.5V; VI = VCC or GND; IO = 0 20.0 160 µA 

dICC 
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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AC CHARACTERISTICS 
GND = 0V; tr = tt = 2.5ns; CL = 50pF; RL = 1 kG 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
-40 to +85 °C 

LIMITS 
-40 to +125 °C UNIT 

Vcc(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
(, P t0 Qp Figure 7,9 

1.2 - 60 - - -

ns 

2.0 — 27 43 — 54 

2.7 — 19 31 — 38 

3.0 to 3.6 — 162 26 — 32 

4.5 10 5.5 - 113 17 - 22 

tPHUtPLH 
Propagation delay 
On to O n+1 

Figure 7,9 

1.2 - 40 - - -

ns 

2.0 — 18 29 — 37 

2.7 — 13 21 — 26 

3.0 to 3.6 - 112 18 - 22 

4.510 5.5 - 73 12 - 15 

tPHL 
Propagation delay 
MR to O n Figure 8,9 

1.2 - 55 - - -

ns 

2.0 — 27 44 — 55 

2.7 — 19 31 — 39 

3.0 to 3.6 - 162 26 - 32 

4.5 to 5.5 - 113 17 - 22 

t Clock pulse width 
HIGH to LOW 

Figure 7 

2.0 35 7 — 41 —

ns 
2.7 25 5 — 30 — 

3.0 to 3.6 20 42 - 24 -

4.5 to 5.5 15 33 - 18 -

t 
w 

Master reset pulse 
width HIGH 

Figure 8 g 

2.0 35 11 — 41 —

ns 
2.7 25 9 — 30 — 

3.0 to 3.6 20 82 - 24 -

4.5 to 5.5 15 73 - 18 -

t 
em

Removal time 
MR to CP Figure Fi ure 8 

1.2 - 10 - - -

ns 

2.0 22 5 — 26 — 

2.7 16 4 — 19 — 

3.Oto3.6 13 32 - 15 -

4.5to5.5 10 23 - 12 -

tmax 
Maximum clock 
pulse frequency 

Figure 7 

2.0 14 60 — 12 — 

MHz 
2.7 19 76 16 

3.0 to 3.6 24 942 - 20 -

4.5 to 5.5 36 1123 - 30 — 

NOTES: 
1. Unless otherwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at Vcc = 3.3V. 
3. Typical value measured at Vcc = 5.OV. 
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AC WAVEFORMS 

Vi 

OPINPUT VM 

GND 

t iPHL—► 

VOH  \ 

O OUTPUT 

VOL  

1/rcav r 

1 

\ 

5V00322 

Figure 7.Clock (OP) to output (On) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

VI

MR INPUT 

GND 

VI

OP INPUT 

GND 

V0H 

On OUTPUT 

GND 

tw 

F tram 

iPHL 

\ 

SV00908 

Figure 8. Master reset (MR) pulse width, the master reset to 
output (On) propagation delays and the master reset to clock 
(OP) removal time 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

L=1k 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZouT of pulse generators. 

TEST 

tPLH/iPHL 

Vcc vi

c2 7V VCC 

2.7-3.6V 2.7V 

SV00901 

Figure 9.Load circuitry for switching times 
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FEATURES 

• Optimized for Low Voltage applications: 1.0 to 5.5V 

• Accepts TTL input levels between VOO = 2.7V and VOO = 3.6V 

• Typical VOLP (output ground bounce) < 0.8V @ VOD = 3.3V, 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) > 2V @ VOO = 3.3V, 

Tamb = 25°C 

• Frequency dividing circuits 

• Time delay circuits 

• Control counters 

• Output capability: standard 

•'cc category: MSI 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr =tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
20 Q~ 

Qn to Qn+1 
MR to Qn 

CL = 15pF 
Vcc = 3.3V 

12 
7 
16 

ns 

tmao Maximum clock frequency 100 MHz 

Ci Input capacitance 3.5 pF 

Cpo Power dissipation capacitance per gate Notes 1 and 2 30 pF 

NOTES: 
1. Cp0 is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VDD2 x f; +E (CL x VcD2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VOO = supply voltage in V; 
E (CL X VOO2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LV4040 is a low—voltage Si—gate CMOS device and is pin 
and function compatible with 74HC/HCT4040. 

The 74LV4040 is a 12-stage binary ripple counter with a click input 
(OP), an overriding asynchronous master reset input (MR) and 
twelve fully buffered parallel outputs (Qo to Q11). The counter is 
advanced on the HIGH-to-LOW transition of OP A HIGH on MR 
clears all counter stages and forces all outputs LOW, independent of 
the state of CP. 

Each counter stage is a static toggle flip-flop. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. 8 

16-Pin Plastic DIL —40°C to +125°C 74LV4040 N 74LV4040 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV4040 D 74LV4040 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV4040 DB 74LV4040 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV4040 PW 74LV4040PW DH SOT403-1 
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PIN CONFIGURATION 

Figure 1. Pin configuration 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

9, 7, 6, 5, 3, 
2, 4, 13, 12, 
14, 15, 1 

Qo to Q11 Parallel outputs 

8 GND Ground (OV) 

10 G}s Clock input (HIGH-to-LOW, edge-
triggered) 

11 MR Master reset input (active HIGH) 

16 Voc Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

Figure 2. IEC Logic symbol 

LOGIC SYMBOL 

Oo 

o, 
O2 

s 
5 

O3

3 O4

2 10 -O CP 
O5 

4 
MR 

O6

3 O7

2 
QB 

14 
Og 

15 
Ono 

Onn 

SV00317 

Figure 3. Logic symbol 

FUNCTIONAL DIAGRAM 

10 ~R 

1 M 

T 
12-STAGE COUNTER 

Oo O1 O2 O3 O4 O5 O6 O7 O6 Og Ono 

s 7 5 5 3 2 a 3 12 4 5 

O, 

1 

SV00319 

Figure 4. Functional diagram 

LOGIC DIAGRAM 

Figure 5. Logic diagram 
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2 4 8 16 32 64 128 256 512 1.024 2.048 4.096 

OF INPUT 
IJ J L~J IJ IJ IJ IJ IJ IJ L 

MR INPUT 

Op OUTPUT 

O, OUTPUT 

O2 OUTPUT 

O3 OUTPUT 

O4 OUTPUT 

O5 OUTPUT 

O6 OUTPUT 

O OUTPUT 

O5 OUTPUT 

Oq OUTPUT 

O1p OUTPUT 

O,1 OUTPUT 

-LLLLLLLLLLL 
 LLLLLLLLLLL 

~LLLLLLLLLL 
  ~LLLLLLLLL 

  ~LLLLLLLL 
  ~LLLLLLL 

~LLLLLL 
  J- LLLLL 
  ~LLLL 

 ~LLL 

 ALL 

 ~L 
SV00310 

Figure 6. Timing diagram 

FUNCTION TABLE 
INPUTS OUTPUTS 

MR O0,O3 tOO13 

? 

y 
X 

L 

L 
H 

no change 

count 
L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
p = LOW -to-HIGH clock transition 
y = HIGH-to-LOW clock transition 
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ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Voo DC supply voltage -0.5 to +7.0 V 

±Ilk DC input diode current Vi <—0.5 or Vi > Voo + 0.5V 20 mA 

±loK DC output diode current VG <-0.5 or VG > VGc + 0.5V 50 mA 

±Io DC output source or sink current 
— standard outputs -o 5V <O < VGG + 0.SV 25 mA 

±IGND, 
±lcc 

DC Voo or GND current for types with 
—standard outputs 50 mA 

Tstg Storage temperature range -O5 to +150 °C 

Pror 

Power dissipation per package 
—plastic DIL 
—plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

VGc DC supply voltage See Notet 1.0 3.3 5.5 V 

Vi Input voltage 0 - Voo V 

Vo Output voltage 0 — VCG V 

Operating ambient temperature range in free See DC and AC —40 +85 °CT 
amt air characteristics —40 +125 

Voo = 1.OV to 2.OV - - 500 

tr, tt Input rise and fall times Voo = 2.OV to 2.7V 
Voo = 2.7V to 3.6V 

- 
— 

- 
— 

200 
100 nsN 

VGc = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to Voo = 1.OV (input levels GND or VGo); DC characteristics are guaranteed from VGG = 1.2V to VGG = 5.5V. 
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DC CHARACTERISTICS FOR THE LV FAMILY 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40°C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH
HIGH level Input 
voltage 

VCC = 1.2V 0.9 0.9 

V VCC = 2.OV 1.4 1.4

Vcc = 2.7 to 3.6V 2.0 2.0 

VCC = 4.5 to 5.5V 0.7'VCC 0.7`VCC 

VIL 
LOW level Input 
voltage 

VCC = 1.2V 0.3 0.3 

V Vcc = 2.OV 0.6 0.6
Vcc = 2.7 to 3.6V 0.8 0.8 

VCC = 4.5 to 5.5 0.3'VCC 0.3'Vcc 

VCH 
HIGH level output 
voltage; all outputs 

VCC = 1.2V; Vi = VIH or VIL, —lo = 100µA 1.2 

V 

Vcc = 2.OV; Vi = VIH or VIL, —IO = 100µA 1.8 2.0 1.8 

Vcc = 2.7V; Vi = VIH or VIL, —10 = 100µA 2.5 2.7 2.5
VCC = 3.OV; VI = VIH or VIL, —IC = 100µA 2.8 3.0 2.8 

VCC = 4.5V; VI = VIH or VIL; -Ip = 100µA 4.3 4.5 4.3 

VOH 

HIGH level output 
voltage; 
STANDARD 
outputs 

VCC = 3.OV; VI = VIH or VIL, -10 = 6mA 2.40 2.82 2.20 
V 

Vcc = 4.5V; Vi = VIH or VIL; —IC = 12mA 3.60 4.20 3.50 

VOL LOW level output 
voltage; all outputs 

VCc = 1.2V; VI = VIH or VIL; IC = 100µA 0 

V 

Vcc = 2.OV; VI = VIH or VIL, to = 100µA 0 0.2 0.2 
Vcc 

= 2.7V; VI = VIH or VIL, IC = 100µA 0 0.2 0.2 

VCC = 3.OV; VI = VIH or VIL, Ip = 100µA 0 0.2 0.2 

VCC = 4.5V; VI = VIH or VIL; IC = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.OV; VI = VIH or VIL; 10 = 6mA 0.25 0.40 0.50 

V
VCC = 4.5V; VI = VIH or VIL, IC = 12mA 0.35 0.55 0.65 

II 
Input leakage 
current VCC = 5.SV; VI = VCC or GND 1.0 1.0 µA 

ICC Quiescent supply 
current; MSI Vcc = 5.5V; VI = VCC or GND; IC = 0 20.0 160 µA 

'I CC
Additional 
quiescent supply 
current per input 

VCC = 2.7V to 3.6V; VI = VCC —0.6V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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AC CHARACTERISTICS 
GND = OV; tr = ti ≤ 2.5ns; CL = 50pF; RL = 5004 

SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
Vcc(V) MIN TYP1 MAX MIN MAX 

ttPHUPLH 
Propagation delay 
OP t0 Qp Figure 7,9 

1.2 - 60 - - -

ns 

2.0 - 27 43 - 54 

2.7 - 19 31 - 38 

3.0 to 3.6 - 162 26 - 32 

4.5 to 5.5 - 13 17 - 22 

tPHUtPLH 
Propagation delay 
Q to O n n+1 

Figure 7,9 

1.2 - 40 - - -

ns 

2.0 - 18 29 - 54 

2.7 - 13 21 - 38 

3.0 to 3.6 - 112 18 - 32 

4.5 to 5.5 - 73 12 - 22 

tPHL 
Propagation delay 
MR to O 

„ 

Figure 8,9 

1.2 - 55 - - -

ns 

2.0 - 27 44 - 54 

2.7 - 19 31 - 38 

3.0 to 3.6 - 162 26 - 32 

4.5 t0 5.5 - 113 17 - 22 

Clock pulse width 
HIGH to LOW 

Figure 7 

2.0 35 7 - 41 54 

ns 
2.7 25 5 - 30 

3.0 to 3.6 20 42 - 24 — 

4.5 t0 5.5 15 33 — 18 —

t 
w

Master reset pulse 
width HIGH 

Figure ure 8 g 

2.0 35 11 — 41 — 

ns 
2.7 25 9 — 30 — 

3.0 t0 3.6 20 82 — 24 —

4.51o55 15 73 — 18 —

t 
em MR to CP 

Removal time 
Figure 8 9 

1.2 — 10 — — —

ns 

2.0 22 5 — 26 — 

2.7 16 4 — 19 — 

3.Oto3.6 13 32 — 15 —

4.5105.5 10 23 — 12 —

fmax 
Maximum clock 
pulse frequency 

Figure 7

2.0 14 60 — 12 — 

MHz 
2.7 19 76 — 16 — 

3.0 to 3.6 24 942 — 20 —

4.5 to 5.5 36 1123 — 30 — 

NOTES: 
1. Unless otherwise stated, all typical values are at Tamb = 25°C. 
2. Typical value measured at Vcc = 3.3V. 
3. Typical value measured at Vcc = 5.OV. 
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AC WAVEFORMS 
VM = 1.5V at VOc ≥ 2.7V ≤ 3.6V 
VM = 0.5V * VCc at VCc < 2.7V and ≥ 4.5V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Pma, e 
VI

CF INPUT 

GND 

VM
1 T 

~ - tW- ► f 
1PLH-► 

F IPHL—► 

V0H 

On OUTPUT 

VOL  

SV00322 

Figure 7. Clock (CP) to output (On) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

Figure 8. Master reset (MR) pulse width, the master reset to 
output (On) propagation delays and the master reset to clock 

(OP) removal time 

TEST CIRCUIT 

Vcc 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZQUT of pulse generators. 

TEST 

tPLH/tPHL 

vcc VI

<2 7V VCC 

2.7-3.6V 2.7V 

sv00s01 

Figure 9.Load circuitry for switching times 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 6.0 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Low typ "ON" resistance: 
60 Oat Vcc — VEE =4.5V 
90 Oat Vcc — VEE =3.0V 
145 Oat Vcc — VEE =2.0V 

• Logic level translation: to enable 3 V logic to communicate with ± 3 
V analog signals 

• Typical "break before make" built in 

• Output capability: non-standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25C; tr -t1 02.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZH/tPZL 
Turn "ON" time 
E to Vos 

CL = 15 pF 
AL = 1 KG 23 

Sn to VOS V00 = 3.3 V 22 
ns 

Turn "OFF" time 
tPHZ/tPLZ E to VoS 25 

Sn to VOS 20 
Ci Input capacitance 3.5 

Cp0 Power dissipation capacitance per switch See Notes 1 and 2 25 pF

C Maximum switch capacitance 5 
S independent (Y) common (Z) 25 

NOTES: 
1. 

DESCRIPTION 
The 74LV4051 is a low-voltage CMOS device and is pin and 
function compatible with the 74HC/HCT4051. 

The 74LV4051 is an 8-channel analog multiplexer/demultiplexer with 
three digital select inputs (S0 to S2) an active LOW enable input (E), 
eight independent inputs/outputs (Y0 to Y7) and a common 
input/output (Z). 
With E LOW, one of the eight switches is selected (low impedance 
ON-state) by So to S2, With E HIGH, all switches are in the high 
impedance OFF-state, independent of So to S2. 
Vcc and GND are the supply voltage pins for the digital control 
inputs (So to S2, and E). The Vcc to GND ranges are 1.0 to 6.0 V. 
The analog inputs/outputs (Y0 to Y7 and Z) can swing between Vcc 
as a positive limit and VEE ass negative limit. Vcc - VEE may not 
exceed 6.0 V. For operation as a digital multiplexer/demultiplexer, 
VEE is connected to GND (typically ground). 

CPO is used to determine the dynamic power dissipat on (Pp in µW) 
PO = CPD x V002 x fl + ((CL C0) x VO02 x fc) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fc = output frequency in MHz; C8 = maximum switch capacitance in pF; 
Vcc = supply voltage in V; 
— ((CL +CS) x Vcc2 x fc) = sum of the outputs. 

2. The condition is Vi = GND to Vco 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA Code 

16-Pin Plastic DIL —40'C to +125'C 74LV4051 N 74LV4051 N SOT38.4 

16-Pin Plastic SO -40°C to +125°C 74LV4051 D 74LV4051 D SOT109.1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV4051 DB 74LV4051 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV4051 PW 74LV4051 PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

3 Z Common input/output 

6 € Enable input (active LOW) 

7 VEE Negative supply voltage 

8 GND Ground (0 V) 

11, 10, 9 S0 to S2 Select inputs 

13, 14, 15, 12, 
1,5,2,4 y0 to Y7 Independent inputs/outputs 

16 Vcc Positive supply voltage 
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LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS INPUTS CHANNEL 
ON E Sp S1 SD 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

H 

H 

H 

X 

L 

L 

H 

H 

L 

L 

H 

H 

X 

L 

H 

L 

H 

L 

H 

L 

H 

X 

Y0 —Z 

Y1 —Z 

Y2 —Z 

Y3 —Z 

Y4 —Z 

Y5 —Z 

Y6 —Z 

Y7 —Z 

None 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

LOGIC SYMBOL (IEEE/IEC) 

MDX 

13 
0 0 

10 0 14 
8X — 1 

7 
15 

2 2 

12 
3 

6 
08 

5 

3 2 

4 

SV01703 
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FUNCTIONAL DIAGRAM 

SCHEMATIC DIAGRAM (ONE SWITCH) 
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ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +7.0 V 

t I1K DC input diode current Vi <—0.5 or Vi > VOO + 0.5 V 20 mA 

f 'SK DC switch diode current VS <—0.5 or VS > V00 + 0.5 V 20 mA 

t IS DC switch current -0.5 V < VS <V00 + 0.5 V 25 mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 V 

Vi Input voltage 0 - V00 V 

VO Output voltage 0 - V00 V 

Tam b Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

°C

tr, tt Input rise and fall times 
V00 =1.OVto2.OV 
V00 = 2.0 V to 2.7 V 
V00 =2.7Vto6.OV 

- 
— 
- 

- 
— 
- 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to V00 = 1.OV (input levels GND or VOO); DC characteristics are guaranteed from V00 = 1.2V to V00 = 6.OV. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125'C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

V = 1.2V 0.9 0.9 

V

Vcc=2.0V 1.4 1.4 

VCc = 2.7 to 3.6 V 2.0 2.0 
Vcc=4.5V 3.15 3.15 
VCC = 6.0 V 4.20 4.20 

VIL LOW level Input 
voltage 

VCC=1.2V 0.3 0.3 

V 

VCC = 2.0 V 0.6 0.6 

Vcc  

= 2.7 to 3.6 V 0.8 0.8 

VCC = 4.5 V 1.35 1.35 

VCC = 6.0 V 1.80 1.80 

+I 
- 

Input leakage 
current 

Vcc = 3.6 V - V GND 
cc 

or 
1.0 1.0 

µA 
VCC = 6.0 2.0 2.0 

±Ig 
Analog switch 
OFF-state current 
per channel 

VCC = 3.6 VI = VIH or VIL 
IVgI = VCC - GND 
(See Figure 2) 

1.0 1.0 
µA 

VCc = 6.0 2.0 2.0 

+I 
— s 

Analog switch 
ON-state current 

Vcc = 3.6 VI = VIH or VIL 
IVgI = VCC - GND 
(See Figure 3) 

1.0 1.0 
µA 

V 6.0 Vcc 2.0 2.0 

lCc
Quiescent supply 
current 

Vcc = 3.6 V VI = VCC or GND 
VIg = GND or VCC, 

Vos = 

Vcc 

or GND 

20.0 40 
µA 

VCC = 6.0 V 40.0 80 

ZIcc 
Additional 
quiescent supply 
current per input 

VCC = 2.7 to 3.6 V VI = VCC —0.6 V 500 850 µA 

RON 
ON-resistance 

(peak) 

V00 = 1.2 V 
VI = VIH or VIL; 
Ig = 100 I,A; 
VIg = VCC to GND 

Vcc = 2.0 V 

VI = VIH or VIL; 
Is = 1000 uA; 
Vls = VCC to GND 

145 325 375 

Vcc = 2.7 V 90 200 235 

VCC = 3.0 to 3.6 V 80 180 210 

VCC = 4.5 V 60 135 160 

VCc = 6.0 V 55 125 145 

RON 
ON-resistance 

(rail) 

VCc = 1.2 V 
VI = VIH or VIL; 
Ig = 100 L5A; 
VIg = GNU 

225 

4
Vcc = 2.o V 

VI VIH IL. = V or V 
Is = 1000 NA; 
VIg = GND 

110 235 270 

VCC = 2.7 V 70 145 165 

VCC = 3.0 to 3.6 V 60 130 150 

VCC =4.5V 45 100 115 

VCC = 6.0 V 40 85 100 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
3. RON (MAX) data is preliminary. 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

RON
ON-resistance 

(rail) 

Vcc = 1.2 V 
VI = VIH or VIL; 
Is = 100 NA; 
Vls = Vcc 

250 4 

Vcc = 2.0 V 

VI = VIH or VIA; 
Is = 1000 µA; 
VI5 = VCC 

120 320 370 

O 
Vcc = 2.7 V 75 195 225 

VCC = 3.0 to 3.6 V 70 175 205 

VCC = 4.5 V 50 130 150 

VCC = 6.0 V 45 120 135 

OR RON 

Maximum variation 
of ON-resistance 
between any two 
channels 

VCC = 1.2 V 

VI = VIH or VIA; 
Vi s = Vcc to GND 

Vcc = 2.0 V 5 

VCc = 2.7 V 4 

Vcc = 3.0 to 3.6 V 4 

VcC = 4.5 V 3 
Vcc=6.0V 2 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
3. RON (MAX) data is preliminary. 
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Figure 1. Test circuit for measuring ON-resistance (RON). 

HIGH 
(from select inputs) 

n 

Vi = V00 or VEE 

Vo 

(open circuit) 

VEE 
SV01708 

Figure 3. Test circuit for measuring ON-state current. 

V00- GND 
(V) 

6.0 

4.0 

2.0 

0 2.0 4.0 

SV01662 

Figure 5. Guaranteed operating area as a 
function of the supply voltages. 

Figure 2. Test circuit for measuring OFF-state current. 

80N 150 

(R) 120 

90 

60 

30 

V GG = 2.0 V 

V CC =3.OV 

VDT  =4.5V — 

1.2 2.4 3.6 4.8 
V 5 (V) 

SVono1 

Figure 4. Typical ON-resistance (Roy) as a function of input 
voltage (V15) for V;s = 0 to 

Vcc - VEE• 
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AC CHARACTERISTICS 
GND = 0 V; tr = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER 

CONDITION 
LIMITS 

UNIT -40 to +85 'C -40 to +125 °C 

(V) OTHER MIN TYP1 MAX MIN MAX 

tPHV1PLH 
Propagation delay 
V;5 to Vos

1.2 

AL = 

Figure 
CL 

012F

25 

ns 

2.0 9 17 20 

2.7 6 13 15 

3.0 to 3.6 52 10 12 

4.5 4 9 10 

6.0 3 8 8 

tpzH/tpzL 
Turn-on time 
E to V os 

1.2 

RL=1k52; 
CL = 50 pF 
Figures 13 

and 1 

145 

ns 

2.0 49 94 112 

2.7 36 69 83 

3.0 to 3.6 282 55 66 

4.5 25 47 56 

6.0 19 38 43 

tpzH/tpzl 
Turn-on time 
S to Vø 

s 

1.2 

RL = 1 k4; 

CL = 50 pF 
Figures 13 

and 1 

140 

ns 

2.0 48 90 107 

2.7 35 66 79
3.0 to 3.6 272 53 63 

4.5 24 45 54 

6.0 18 34 41 

tpHz/tpLZ 
Turn-off time 
E to Vos 

1.2 

R 1k52 L= 
CL = 50 pF 
Figures 13 

and 1 

145 

ns 

2.0 51 93 110 

2.7 38 69 82 

3.0 to 3.6 302 56 66 

4.5 29 48 56 

6.0 21 37 44 

tPHz/1pLz 
Turn-off time 
S❑ to Vos 

1.2 

R 1k4 L= 
CL = 50 pF 
Figures 13 

and 1 

115 

ns 

2.0 41 73 90 

2.7 31 54 67
3.0 to 3.6 242 44 54 

4.5 22 37 46 

6.0 17 29 36 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at Vos = 3.3 V. 
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ADDITIONAL AC CHARACTERISTICS 
Recommended conditions and typical values 
GND=0V; r =tt≤2.Sns 

SYMBOL PARAMETER TYP. UNIT (V) Vl(~r P) CONDITIONS 

Sine-wave distortion 0.80 % 3.0 2.•75 RL = 10 k4; CL = 50 pf 
f = 1 kHz 0.40 6.0 5.50 Figure 9 and 10 
Sine-wave distortion 2.40 % 3.0 2.75 AL = 10 k4; CL = 50 pf 
f = 10 kHz 1.20 6.0 5.50 Figure 9 and 10 
Switch "OFF" signal feed through —50 dB 3.0 Note 1 AL = 600O; CL = 50 pf; f= 1 MHz 

-50 6.0 Figures 5 and 11 
Crosstalk between any two —60 dB 3.0 Note 1 RL = 600O; CL = 50 pf; f= 1 MHz 
switches/multiplexers —60 6.0 Figure 8 

Vlp t l Crosstalk voltage between enable or 110 mV 3.0 AL = 600O; CL = 50 pf; f= 1 MHz 
address input to any switch 
(peak-to-peak value) 

120 6.0 (Sn or E, square wave between Vcc 
and GND tr = tt = 6 ns) Figure 8 

fmax Minimum frequency response 180 MHz 3.0 Note 2 AL = 50O; CL = 50 pF 
(-3 dB) 200 6.0 Figures 5, 8 and 9 

Cs Maximum switch capacitance 5 pf 
GENERAL NOTES: 
V15 is the input voltage at nY or Z terminal, whichever is assigned as an nput. 
Vpg is the output voltage at nY or Z terminal, whichever is assigned as an output. 

NOTES: 
1. Adjust input voltage V15 is 0 dBm level (0 dBm = 1 mW into 600 O). 
2. Adjust input voltage V15 is 0 dBm level at Vpg for 1 MHz (0 dBm = 1 mW into 50O). 

Figure 6. Typical switch "OFF" signal feed-through as a 
function of frequency. 

Figure 7. Typical frequency response. 

NOTES TO FIGURES 6 AND 7: 
Test conditions: VCC = 3.0 V; GND = 0 V; VEE _ -3.0 V; AL = 50O; RSOURCE = 1 kO. 

Figure 8. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 
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Figure 9. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 8: 
The crosstalk is defined as follows (oscilloscope output): 

Figure 10. Test circuit for measuring 
minimum frequency response. 

Figure 11. Test circuit for measuring sine-wave distortion. 

NOTE TO FIGURE 9: 
Adjust input voftage to obtain 0 dBm at Vps when Fr, = 1 MHz. After 
set-up frequency of f n  is increased to obtain a reading of -3 dB at Vps, 

Figure 12. Test circuit for measuring 
switch "OFF" signal feed-through. 
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WAVEFORMS 
VM=1.5Vat2.7V≤VCC ≤3.6V 
VM=0.5xVCCat2.7V>VCC >3.6V 
VOL and VOH are the typical output voltage drop that occur with the 
output load 
Vx = VOL + 0.3 Vat 2.7V≤VccC3.6V 
Vx= VOL +0.1 xVccat2.7V>Vcc>3.6V 
Vv= VOH —0.3Vat 2.7V≤VccC3.6V 
Vv= VOH -0.1 xVcc at 2.7V >Vcc> 3.6 V 

VI

INPUTS 

GND T 
1PLH* 

VOH OUTPUTS 
VOL 

VM
t-- * 4- tPHL 

IVM
 / 

1 

SV01638 

Figure 13. Input (VI8) to output (Vos) propagation delays. 

TEST CIRCUIT 

Figure 14. Turn-on and turn-off times 
for the inputs (Sn, E) to the output (Vos)• 

Test Circuit for Outputs 

Vice VI

<2.7V Vcc 
2.7- 3.6V 2.7V 

>3.6 V VCc 

voc 
S, 

Test S1 VIS 

tPLH/tPHL Open Pulse 

tPLZ/tPZL 2 . VCC VEE 

tPHZ/tPZH VEE VI 

90% 
tw

90% VI

NEGATIVE 
PULSE 

V 
10% 

V 

10% 
00 

1THL I4) t  1TLH It,) 

r lTLH Itr) + 1THL Itt) 

90% 90% j 
VI

POSITIVE 
PULSE VM VM

10% 
tw

DEFINITIONS 

0% 
0V 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

tr = tp =6ns, when measuring fmax, there is no constraint on 
t1, tt with 50% duty factor. 

SY01738 

Figure 15. Load circuitry for switching times. 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 6.0 V 

• Accepts TTL input levels between V00 = 2.7 V and VD0 = 3.6 V 

• Low typ "ON" resistance: 
60 Oat Vcc — VEE =4.5V 
90 Oat Vcc — VEE =3.0V 
145 Oat Vcc — VEE =2.0V 

• Logic level translation: to enable 3 V logic to communicate with t 3 
V analog signals 

• Typical "break before make" built in 

• Analog/Digital multiplexing and demultiplexing 

• Signal gating 

• Output capability: non-standard 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr =t; ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZH/1PZL 
Turn "ON" time 
E or Vos Sr, 

CL = 15 pF 
RL = 1 KG 
V00 = 3.3 V 

30 
ns 

tPHZ/tPLZ
Turn "OFF" time 
E or Vos Sr, 

22 

C; Input capacitance 3.5 

pFCPD Power dissipation capacitance per switch See Notes 1 and 2 57 

C 
s 

Maximum switch capacitance 
independent (Y) common (Z) 

5 
12 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x V002 x fi +c ((CL. Cs) x V002 x fc) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fc = output frequency in MHz; Cg = maximum switch capacitance in pF; 
VCC = supply voltage in V; 

((CL +C5) x VCC2 x fc) = sum of the outputs. 
2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LV4052 is a low-voltage CMOS device and is pin and 
function compatible with the 74HC/HCT4052. 

The 74LV4052 is a dual 4-channel analog multiplexer/demultiplexer 
with a common select logic. Each multiplexer has four independent 
inputs/outputs (nY0 to nY3) and a common input/output (nZ). The 
common channel select logics include two digital select inputs (So 
and Si) and an active LOW enable input (F). 

With LOW, one of the four switches is selected (low impedance 
ON-state) by So and S . With E HIGH, all switches are in the high 
impedance OFF-state, independent of So and S. V00 and GND are 
the supply voltage pins for the digital control inputs (So, Si and E). 
The V00 to GND ranges are 1.0 to 6.0 V. The analog inputs/outputs 
(nY0, to nY3, and nZ) can swing between V00 as a positive limit and 
VEE ass negative limit. Vcc - VEE may not exceed 6.0 V. For 
operation as a digital multiplexer/demultiplexer, VEE is connected to 
GND (typically ground). 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA Code 

16-Pin Plastic DIL —40°C to +125'C 74LV4052 N 74LV4052 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV4052 D 74LV4052 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125"C 74LV4052 DB 74LV4052 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV4052 PW 74LV4052PW DH SOT403.1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 
1, 5, 2, 4 2Yo, 2Y3 Independent inputs/outputs 

6 E Enable input (active LOW) 

7 VEE Negative supply voltage 

8 GND Ground (0 V) 

10,9 So, St Select inputs 

12, 14, 15, 11 1Yo to 1Y3 Independent inputs/outputs 

13, 3 1 Z, 2Z Common inputs/outputs 

16 V00 Positive supply voltage 
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LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS CHANNEL 
ON E St Se 

L 

L 

L 

L 

H 

L 

L 

H 

H 

X 

L 

H 

L 

H 

X 

nYc — nZ 

nY t — nZ 

nY2 — nZ 

nY3 —nZ 

None 

NOTES: 
1. H = HIGH voltage level 
2. L = LOW voltage level 
3. X = don't care 

LOGIC SYMBOL (IEEE/IEC) 
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FUNCTIONAL DIAGRAM 

VCC 1Z 13 

y Y 0 12 

1 

14 

10 SO
1V 2 15 ~ 

_ y 10 3 11 

9 S1
LOGIC LEVEL _ 1-01-4 

~ 

CONVERSION DECODER 2Y0 1 

6 5 

Q 

2

1 I 
- I 

2Y2 2 

20 3 4 

 I 
2Z 3 

GND VEE 

8 7 

SCHEMATIC DIAGRAM (ONE SWITCH) 
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ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 34). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 
t I1K DC input diode current Vi <—0.5 or Vi > Vcc + 0.5 V 20 mA 

t 'SK DC switch diode current Vg <—0.5 or Vs > Vpp + 0.5 V 20 mA 

f IS DC switch current —0.5 V < VS < Vcc + 0.5 V 25 mA 

TSi9 Storage temperature range -O5 to+150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 V 

Vi Input voltage 0 - Vcc V 

VO Output voltage 0 — Vcc V 

Tawb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

°C

tr, tt Input rise and fall times 
Vcc=1.OVto2.OV 
Vcc = 2.0 V to 2.7 V 
Vcc =2.7Vto6.OV 

- 
— 
- 

- 
— 
- 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 6.OV. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
H 

HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V 

Vcc=2.0V 1.4 1.4 

=V 2.7 to 3.6 V cc 2.0 2.0 

Vcc=4.5V 3.15 3.15 

VCC = 6.0 V 4.20 4.20 

V 
IL 

LOW level Input 
voltage 

VCc=1.2V 0.3 0.3 

V 

VCC =2.0V 0.6 0.6 

V 2.7 to 3.6 V CC = 0.8 0.8 

VCC = 4.5 V 1.35 1.35 

VCC = 6.0 V 1.80 1.80 

±II Input leakage 
current 

Vcc = 3.6 
VI - Vcc or GND 

1.0 1.0 
µA 

VCC = 6.0 2.0 2.0 

±Ig 
Analog switch 
OFF-state current 
per channel 

VCc = 3.6 VI = VIH or VIL 
IV51 = VCC - GND 
(See Figure 2) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

±IS Analog switch 
ON-state current 

Vcc = 3.6 VI = VIH or VIL 
IV51 = VCC - GND 
(See Figure 3) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

ICC 
Quiescent supply 
current 

VCC = 3.6 V VI = Vcc or GND; 
Vi s = GND or VCC, 
VCS = VCC or GND 

20.0 40 
µA 

VCC = 6.0 V 40.0 80 

olcC 
Additional 
quiescent supply 
current per input 

VCC = 2.7 to 3.6 V VI = VCC — 0.6 V 500 850 µA 

RCN 
ON-resistance 

(peak) 

VCC = 1.2 V 
VI = VIH or VIL; 
1s = 100 I,A; 
Vls = VCC to GND 

4 
Vcc = 2.0 V 

VI = VIH or VIL; 
IS = 1000 µA; 
VIS = VCC to GND 

145 325 375

Vcc = 2.7 V 90 200 235 

VCC = 3.0 to 3.6 V 80 180 210 
VCC = q 5 V 60 135 160 

VCC = 6.0 V 55 125 145 

RCN 
ON-resistance 

(rail) 

VCC = 1.2 V 
VI = VIH or VIL; 
IS = 100 A; 
VIS=GN~ 

225 

O 
Vcc = 2.0 V 

VI VIH IL; = V or V 
Is = 1000 NA; 
VIS=GND 

110 235 270 

Vcc = 2.7 V 70 145 165 

VCC = 3.0 to 3.6 V 60 130 150 
VCC=45V 45 100 115 

VCC = 6.0 V 40 85 100 
NOTES: 
1. All typical values are measured at Tamt = 25°C. 
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
3. RON (MAX) data is preliminary. 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40'C to +125°C 
MIN TYP1 MAX MIN MAX 

RON
ON-resistance 

(rail) 

VOO = 1.2 V 
VI = VIH or VIL; 
Ig = 100 „A; 
VIs = Vcc 

250 4 

Vcc = 2.0 V 

VI = or V(L; 
Is = 1000 pA; 
VIs = Vcc 

120 320 370 

4 
V00 = 2.7 V 75 195 225 

VOO = 3.0 to 3.6 V 70 175 205 

V00 = 4.5 V 50 130 150 

V00 = 6.0 V 45 120 135 

ORON 

Maximum variation 
of ON-resistance 
between any two 
channels 

Vcc = 1.2V 

VI = VIH or VIL 
VIs = Vcc to GND S2 

Vcc = 2.0 V 5 
VOC = 2.7 V 4 

Vcc = 3.0 to 3.6 V 4 

Vcc = 4.5 V 3 
V00=6.OV 2 

NOTES: 
All typical values are measured at Tamb = 25'C. 

2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 
these devices be used to transmit digital signals only, when using these supply voltages. 

3. RON (MAX) data is preliminary. 

Figure 1. Test circuit for measuring ON-resistance (RON). 

HIGH 
(from select inputs) 

n 

V = Vcc or VEE 

Vo 

(open circuit) 

VEE 

SV01661 

Figure 3. Test circuit for measuring ON-state current. 

Figure 2. Test circuit for measuring OFF-state current. 

RON 150 

(u) 
120 

90 

60 

30 

V ~G = 2.0 V 

V~o =3.OV 

VO =4.5V — 

1.2 2.4 3.6 4.8 
v is iv) 

SVor 701 

Figure 4. Typical ON-resistance (Ro5) as a function of input 

voltage (VI5) for VIS = 0 to Vcc - VEE• 
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V00 - GND 
Iv) 

6.0 

4.0 

2.0 

0 2.0 4.0 

SV01662 

Figure 5. Guaranteed operating area as a 
function of the supply voltages. 

AC CHARACTERISTICS 
GND=0V; r =tt ≤2.5ns;CL =50pF 

SYMBOL PARAMETER 

CONDITION 
LIMITS 

UNIT -40 to +85 °C -40 to +125 'C 

(V) OTHER MIN TYP1 MAX MIN MAX 

t 
PHUt PLH 

Propagation delay 
Vas to '10s 

1.2 

RL =
CL -50 pF 

Figure 12 

25 

no 

2.0 9 17 20 

2.7 6 13 15 

3.0 to 3.6 52 10 12 

4.5 4 9 10 

6.0 3 7 8 

tpZH/tpZL 
Turn-on time 
E, Sn to Vos 

1.2 

RL=1k4; 
CL = 50 pF 
Figures 13 

and 1 

190 

ns 

2.0 65 121 146 

2.7 48 89 108 

3.0 to 3.6 362 71 86 

4.5 32 60 73 

6.0 25 46 56 

tpHZ/tpLZ 
Turn-off time 
E, Sn to Vos 

1.2 

RL = 1 kS2:

CL = 50 pF 
Figures 13 

and 1 

125 

ns 

2.0 43 80 95 

2.7 33 59 71 

3.0 to 3.6 262 48 57 

4.5 23 41 49 

6.O 18 32 38 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tomb = 25°C 
2. Typical values are measured at VOO = 3.3 V. 
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ADDITIONAL AC CHARACTERISTICS 
Recommended conditions and typical values 
GND=0V; r =tt c2.5ns 

SYMBOL PARAMETER TYP. UNIT (V> V;(t~ P> CONDITIONS 

Sine-wave distortion 0.80 % 3.0 2.•75 RL = 10 kO; CL = 50 pf 
f = 1 kHz 0.40 6.0 5.50 Figure 9 and 10 

Sine-wave distortion 2.40 % 3.0 2.75 RL = 10 kO; CL = 50 pf 
f = 10 kHz 1.20 6.0 5.50 Figure 9 and 10 

Switch "OFF" signal feed through —50 dB 3.0 Note 1 RL = 600O; CL = 50 pf; f= 1 MHz 
-50 6.0 Figures Sand 11 

Crosstalk between any two —60 dB 3.0 Note 1 RL = 600 4; CL = 50 pf; f= 1 MHz 
switches/multiplexers —60 6.0 Figure 8 

Vl~pi Crosstalk voltage between enable or 110 mV 3.0 RL = 600O; CL = 50 pf; f= 1 MHz 
address input to any switch 
(peak-to-peak value) 

120 6.0 (S or E, square wave between Vcc 
and GND tr = tt = 6 ns) Figure 8 

frnax Minimum frequency response 180 MHz 3.0 Note 2 RL = 50O; CL = 50 pF 
(-3 dB) 200 6.0 Figures 6, 8 and 9 

CS Maximum switch capacitance 5 pf 

GENERAL NOTES: 
1. V15 is the input voltage at nY or nZ terminal, whichever is assigned as an input. 
2. V0g is the output voltage at nY or nZ terminal, whichever is assigned as an output. 

NOTES: 
1. Adjust input voltage V;5 is 0 dBm level (0 dBm = 1 mW into 600 4). 
2. Adjust input voltage V;5 is 0 dBm level at V0g for 1 MHz (0 dBm = 1 mW into 50 4). 

Figure 7. Typical frequency response. Figure 6. Typical switch "OFF" signal feed-through as a 
function of frequency. 

NOTES TO FIGURES 6 AND 7: 
Test conditions: V0C = 3.0 V; GND = 0 V; VEE = -3.0 V; RL = 50O; RSOURCE = 1 kO. 

Figure 8. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 
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NOTE TO FIGURE 8: 
The crosstalk is defined as follows (oscilloscope output): 

Figure 10. Test circuit for measuring 
minimum frequency response. 

Figure 9. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 9: 
Adjust input voltage to obtain 0 dBm at Vog when Fin = 1 MHz. After 
set-up frequency of fin is increased to obtain a reading of —3 dB at Vos. 

Figure 11. Test circuit for measuring sine-wave distortion. 

Figure 12. Test circuit for measuring 
switch "OFF" signal feed-through. 
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WAVEFORMS 
NOTES: 
1. VM=1.5Vat2.7V≤Vcc≤3.6V 

VM=0.5xVccat2.7V>Vcc>3.6V 
2. VOL and VOH are the typical output voltage drop that occur with 

the output load 
3. Vx =VOL+O.3Vat2.7V≤Vcc≤3.6V 

Vx= VOL +0.1 xVccat2.7V>Vcc>3.6V 
Vy= VOH —0.3Vat2.7V≤Vcc≤3.6V 
Vy= VOH -0.1 x C0 at 2.7 V>VOc>3.6V 

VI
INPUTS 

GND  
tPLH9' 

VOH  

OUTPUTS 

VOL 

VM
F 
IVM

F 1PHL 

1 
\ 

S V01638 

Ftgure 13. Input (V;9) to output (V05) propagation delays. 

TEST CIRCUIT 

Figure 14. Turn-on and turn-off times 
for the inputs (Sr, E) to the output (V08). 

V«

Test Circuit for Outputs 

Vcc V; 

<2.7V 

2.7- 3.6V 

>3.6 V 

Vcc 
2.7V 

VCC 

S, 90% 

NEGATIVE 
PULSE 

VM 

10% 

tw

V 

10% 

-. tTHL lit) 

f tTLH It,) 

90% 90 
POSITIVE / V
PULSE / M 

VEE 0% f

Test S1 V15 

tPLH/tPHL Open Pulse 

tPLZ/tPZL 2  V00 VEE 

tPHZ/tPZH VEE VI 

tw

V 

90% 

0V 
f  tTLH It,) 

f tTHL 11t) 

DEFINITIONS 

Vi 

10% 
0V 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

t, = t1=6n5, when measuring fmax, there is no constraint on 
t„ t1 with 50% duty factor. 

5Y01738 

Figure 15. Load circuitry for switching times. 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 6.0 V 

• Accepts TTL input levels between VCC = 2.7 V and Vcc = 3.6 V 

• Law typ "ON" resistance: 
1004 atVcc — VEE =4.5V 
1504 atVcc — VEE =3.0V 
240Oa1Vcc— VEE =2.0V 

• Logic level translation: to enable 3 V logic to communicate with ± 3 
V analog signals 

• Typical "break before make" built in 

• Output capability: non-standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Ta b = 25°C; tr =t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZH/tPZL 
Turn "ON" time 
E to VOS

CL = 15 pF 
RL = 1 K4 16 

Sr1 to Vos VCC = 3.3 V 20 
ns 

tPHZ/tPLZ 
Turn "OFF" time 
E to VpS 17 
Sr, to VpS 16 

CI Input capacitance 3.5 

CPD Power dissipation capacitance per switch See Notes 1 and 2 36 pF

Maximum switch capacitance 5 C 
a independent (Y) common (Z) 8 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x Vcc2 x fi +I ((CL, CS) x Vcc2 x fc) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fc = output frequency in MHz; CS = maximum switch capacitance in pF; 
VCC = supply voltage in V; 
— ((CL +Cs) x VcC x fc) = sum of the outputs. 

2. The condition is VI = GND to VcG 

DESCRIPTION 
The 74LV4053 is a low-voltage CMOS device and is pin and 
function compatible with the 74HC/HCT4053. 

The 74LV4053 is a triple 2-channel analog multiplexer/demultiplexer with 
a common enable input (E). Each multiplexer/demultiplexer has two 
independent inputs/outputs (nYo to nY1), a common input/output (nZ) 
and three digital select inputs (S1 to S3). 
With E LOW, one of the two switches is selected (low impedance 
ON-state) by S1 to S3 With E HIGH, all switches are in the high 
impedance OFF-states, independent of Si and S3. 
Vcc and GND are the supply voltage pins for the digital control inputs 
(Si, to S3, and E). The Vcc to GND ranges are 1.0 to 6.0 V. The 
analog inputs/outputs (nYo, to nY1, and nZ) can swing between Vcc 
as a positive limit and VEE as a negative limit. Vcc - VEE may not 
exceed 6.0 V. For operation as a digital multiplexer/demultiplexer, VEE 
is connected to GND (typically ground). 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40`C to +125'C 74LV4053 N 74LV4053 N SOT38-1 

16-Pin Plastic SO -40°C to +125°C 74LV4053 D 74LV4053 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV4053 DB 74LV4053 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125`C 74LV4053 PW 74LV4053PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

2, 1 2Yo, 2Y1 Independent inputs/outputs 

5, 3 3Yo, 3Y1 Independent inputs/outputs 

6 E Enable input (active LOW) 

7 VEE Negative supply voltage 

8 GND Ground (0 V) 

11, 10,9 S1 to S3 Select inputs 

12, 13 1Yo, 1Y1 Independent inputs/outputs 

14, 15,4 1Z to 3Z Common inputs/outputs 

16 Vcc Positive supply voltage 

1998 Jun 23 396 853-2000 19618 



Philips Semiconductors Product specification 

Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 

INPUTS 

Sn 

CHANNEL 
ON 

L 

L 

H 

L 

H 

X 

nYo — nZ 

nY1 — nZ 

None 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

SCHEMATIC DIAGRAM (ONE SWITCH) 

FUNCTIONAL DIAGRAM 
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LEVEL 
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CONVERSION -  2Y0

I ~-

3Z 
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ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

DC supply voltage —0.5 to +7.0 V 

t IiK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5 V 20 mA 

t ISK DC switch diode current Vp <—0.5 or V0 > Vp0 + 0.5 V 20 mA 

t Is DC switch current —0.5 V < V5 < Vpp + 0.5 V 25 mA 

T5t9 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
—plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125`C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
I. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 V 

VI Input voltage 0 — V 

Vp Output voltage 0 - VC0 V 

Tawb Operating ambient temperature range in free air 
See and AC 
charaacc teristics 

—40 
—40 

+85 
+125 

,C

tr, t1 Input rise and fall times 
VcC =1.OVto2.OV 
V00 = 2.0 V to 2.7 V 

Vcc=2.7Vto6.OV 

- 
— 
- 

- 
— 
- 

500 
200 
100 

ns/V 

NOTE: 
1. The LV is guaranteed to function down to VC0 = 1.OV (input levels ONE or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 6.OV. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85`C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

V 
IH 

HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V 

Vcc=2.0V 1.4 1.4 
V 

2.710 3.6 V cc = 2.0 2.0 

Vcc=4.5V 3.15 3.15 
Vcc = 6.0 V 4.20 4.20 

VIL LOW level Input 
voltage 

Vcc=1.2V 0.3 0.3 

V 

Vcc=2.0V 0.6 0.6 
Vcc  = 2.7 to 

3.6 V 0.8 0.8 

Vcc = 4.5 V 1.35 1.35 
Vcc = 6.0 V 1.80 1.80 

±II 
Input leakage 
current 

Vcc = 3.6
VI - VOc or GND 1.0 1.0 

µA V 6.0 Vcc 2.0 2.0 

±Is 
Analog switch 
OFF-state current 
per channel 

Vcc = 3.6 VI = VIH or VIL 
IVSI = Vcc - GND 
(See Figure 2) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

±Is Analog switch 
ON-state current 

Vcc = 3.6 VI = VIH or VIL 
VSI = VCc - GND 
(See Figure 3) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

Icc
Quiescent supply 
current 

Vcc = 3.6 V VI = Vcc or GND
or VIs —

os = Vcc 
ND 

or GND 

20.0 40 
µA 

VCC = 6.0 V 40.0 80

,ACC 
Additional 
quiescent supply 
current per input 

Vcc = 2.7 to 3.6 V Vi = V00 —0.6 V 500 850 µA 

RON 
ON-resistance 
(peak) 

Vcc = 1.2V 
Is = 100 µA; 
VIS = VC0 to GND; 
VI = VIH or VIL 

Vcc = 2.0 V 

Is = 1000 NA; 
VIs = Vcc to GND; 
VI - VIH or VIL

180 365 435 

Vcc = 2.7 V 115 225 270 

V00 = 3.0 to 3.6 V 100 200 245 

Vcc = 4.5 V 75 150 180

V00 = 6.0 V 70 140 165 

RON 
ON-resistance 
(rail) 

V00 = 1.2 V 
Is = 100 „A; 
VIS = GNb; 
VI = VIH or VIL 

250 

VCc = 2.0 V 

Is = 1000 I,A; 
VIS = GND; 
VI - VIH or VIL 

120 280 325 

Vcc = 2.7 V 75 170 195 

V00 = 3.0 to 3.6 V 70 155 180 

V00 = 4.5 V 50 120 135 

V00 = 6.0 V 45 105 120 

RON 
ON-resistance 

(rail) 

V00 = 1.2 V 
VI = VIH or VIL; 
IS = 100 1,A; 
VIs = Vcc 

350 

Vcc = 2.0 V 

VI = VIH or VIL; 
IS = 1000 µA; 
VIs=VCC 

170 340 400

Vcc = 2.7 V 105 210 250 

V00 = 3.0 to 3.6 V 95 190 225 

V00=4.5V 70 140 165 

Vcc = 6.0 V 65 125 150 
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Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85`C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

OR oN 

Maximum variation 
of ON-resistance 
between any two 
channels 

Vcc= 1.2 V 

Vi = ViH or Vii; 
Vis = VCC to GND 

VCC = 2.0 V 5 
VCC = 2.7 V 4 

VCC = 3.0 to 3.6 V 4 

Vcc = 4.5 V 3 
Vcc=6.0V 2 

NOTES: 
• All typical values are measured at Tamb = 25°C. 

2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 
these devices be used to transmit digital signals only, when using these supply voltages. 

Figure 1. Test circuit for measuring ON-resistance (RON). 

Figure 2. Test circuit for measuring OFF-state current. 

HIGH 
Ifrom select inputs) 

nz 

Vi = VCC or VEE 

VO 

(open circuit) 

VEE 

SV01661 

Figure 3. Test circuit for measuring ON-state current. 

RON 
O1 

160 

120 

60 

VCC = 2.0 V 
1 

VCC = 3.0 V 

VCC = 4.5 V 

12 2.4 3.6 48 
Vis IV) 

SV01696 

Figure 4. Typical ON-resistance (RO„) as a function of input 
voltage (V1s) for V;S = 0 to Vcc — VEE• 

VCC - GND 
V) 

6.0 

4.0 

2.0 

0 2.0 4.0 6.0 VCC-VEE 
(V) 

SV01662 

Figure 5. Guaranteed operating area as a 
function of the supply voltages. 
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Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

AC CHARACTERISTICS 
GND = 0 V; tr = t1 ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER 
CONDITION 

LIMITS 

UNIT -40 to+85 C -40 to+125 C 

O 
OTHER MIN TYP1 MAX MIN MAX 

1PHUIPLH 
Propagation delay 
V;s to Vos 

1.2 

RL = ~, 
CL 50 pF 
Figure 12 

25 

ns 

2.0 9 17 20 

2.7 6 13 15 

3.0 to 3.6 52 10 12 

4.5 4 9 10 

6.0 3 7 8 

tpZH/tpZL 
Turn-on time 
E io Vos 

1.2 

RL = 1 kQ 
CL = 50 pF 
Figures 13 
and 1 

100 

ns 

2.0 34 65 77 

2.7 25 48 56 

3.0 to 3.6 192 38 45 

4.5 17 32 38 

6.0 13 25 29 

1PZH~1PZL 
Turn-on time 
Sr, to Vos 

1.2 

R tk52 L= 
CL = 50 pF 
Figures 13 

and 1 

125 

ns 

2.0 43 82 97 

2.7 31 60 71 

3.0 to 3.6 242 48 57 

4 5 21 41 48 

6.0 16 31 37 

tpHZ/tpLZ 
Turn-off time 
E 10 Vos 

1.2 

R 1 k4 L= 
CL = 50 pF 
Figures 13 

and 1 

95 

ns 

2.0 34 61 73 

2.7 26 46 54 

3.0 to 3.6 202 37 44 

4.5 18 32 38 

6.0 15 25 30 

1PHz 1PLz Turn-off time 
Sn to Vos 

1.2 

RL = 1k
CL = 50 pF 
Figures 13 

and 1 

90 

no 

2.0 32 59 70 

2.7 24 44 52
3.0 to 3.6 192 36 42 

4.5 17 31 36 

6.0 14 24 28 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at VcC = 3.3 V. 
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Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

ADDITIONAL AC CHARACTERISTICS 
Recommended conditions and typical values 
GND = CV; tr =tf≤2.5ns 

SYMBOL PARAMETER TYP. UNIT (V; Vis(, p) CONDITIONS 

Sine-wave distortion 0.80 % 3.0 2..75 RL = 10 kO; CL = 50 pf 
t= 1 kHz 0.40 6.0 5.50 Figures 9 and 10 

Sine-wave distortion 2.40 % 3.0 2.75 RL = 10 k4; CL = 50 pf 
f = 10 kHz 1.20 6.0 5.50 Figures 9 and 10 

Switch "OFF" signal feed through —50 dB 3.0 Note 1 RL = 600 O; CL = 50 pf; f= 1 MHz 
-50 6.0 Figures Sand 11 

Crosstalk between any two —60 dB 3.0 Note 1 RL = 600 4; CL = 50 pf; f= 1 MHz 
switches/multiplexers —60 6.0 Figure 8 

V1~pl Crosstalk voltage between enable or 110 mV 3.0 RL = 600O; Cu = 50 pf; f= 1 MHz 
address input to any switch 
(peak-to-peak value) 

120 6.0 (S or E, square wave between Vcc 
and GND tr = p = 6 ns) Figure 8 

tmax Minimum frequency response 180 MHz 3.0 Note 2 RL = 50O; CL = 50 pF 
(-3 dB) 200 6.0 Figures 6, 8 and 9 

CS Maximum switch capacitance 5 pf 

GENERAL NOTES: 
V;s is the input voltage at nY or nZ terminal, whichever is assigned as an input. 
V05 is the output voltage at nYr, or nZ terminal, whichever is assigned as an output. 
NOTES: 
1. Adjust input voltage V;5 is 0 dBm level (0 dBm = 1 mW into 600 O). 
2. Adjust input voltage V;5 is 0 dOw level at VO5 for 1 MHz (0 dBm = 1 mW into 50O). 

Figure 6. Typical switch "OFF" signal feed-through as a 
function of frequency. 

Figure 7. Typical frequency response. 

NOTES TO FIGURES 6 AND 7: 
Test conditions: V0C = 3.0 V; GND = 0 V; VEE _ -3.OV; RL = 50O; RSOURCE = 1 ko. 

Figure 8. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 
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Figure 10. Test circuit for measuring 
minimum frequency response. 

Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

NOTE TO FIGURE 8: 
The crosstalk is defined as follows (oscilloscope output(: 

Figure 9. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 9: 
Adjust input voltage to obtain 0 dBm at Vpg when F, = 1 MHz. After 
set-up frequency of f5 is increased to obtain a reading of —3 dB at VOS. 

Figure 11. Test circuit for measuring sine-wave distortion. 

Figure 12. Test circuit for measuring 
switch "OFF" signal feed-through. 
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Triple 2-channel analog multiplexer/demultiplexer 74LV4053 

WAVEFORMS 
VM =1.5Vat2.7V≤Vcc≤3.6V 
VM =0.5xVOOat2.7V>VOO>3.6V 
VOL and VOH are the typical output voltage drop that occur with the 
output load 
Vx = VOL +0.3 Vat 2.7VS Vcc S3.6V 
Vx=VOL+0.1 xVOOat2.7V>VOc>3.6V 
Vy=VOH -0.3Vat2.7V≤VOc≤3.6V 

Vy=VOH -0. 1 xVcc at 2.7 V>Vcc>3.6V 

VI

INPUTS VM

GND  

tPLH-  F 

VGH 1OUTPUTS V 

VOL 

F tPHL 

5V01638 

Figure 13. Input (V;S) to output (l1 ) propagation delays. 

TEST CIRCUIT 

Figure 14. Turn-on and turn-off times 
for the inputs (Sr„ E) to the output (V0$). 

Test Circuit for Outputs 

Vcc VI

<2.7V 

2.7- 3.6V 

>3.6 V 

Vcc 
2.7V 

Vcc 

Vcc Si 

Test S1 VI0 

tPLH/tPHL Open Pulse 

tPL7JtPZL 2. VCC VEE 

tPHZ/tPZH VEE VI 

tw 
90% 

NEGATIVE 
PULSE 

VM

10% 

V 

10% 

V, 
90% 

0v 
t iTHL Iii) t ITLH It,) 

t ITLH Itr) f ITHL Itl) 

90% 90% 
Vi

POSITIVE 
PULSE Vu V 

10% 
tw

0% 
oV 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

tr = t1 =6n5, when measuring r,,ax, there is no constraint on 
tr, tt with 50% duty factor. 

SY01738 

Figure 15. Load circuitry for switching times. 
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14-stage binary ripple counter with oscillator 74LV4060 

FEATURES 
• Wide operating voltage: 1.0 to 5.5 V 

• Optimized for Low Voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between VCC = 2.7 V and VcC = 3.6 V 

• Typical VOLP (output ground bounce) < 0.8 V at Vcc = 3.3 V. 

Tamb = 25'C. 

• Typical VOHV (output VON undershoot) > 2 V at VCC = 3.3 V, Tamb 
= 25°C. 

• All active components on chip 

• RC or crystal oscillator configuration 

• Output capability: standard (except for RTC and CTC) 

• ICC category: MSI 

QUICK REFERENCE DATA 
GND=0 V; Tamb =25°C; tr =tf≤2.5 ns 

APPLICATIONS 
• Control Counters 

• Timers 

• Frequency Dividers 

• Time-delay circuits 

DESCRIPTION 
The 74LV4060 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with the 74HC/HCT4060. 

The 74LV4060 is a 14-stage ripple-carry counter/divider and 
oscillator with three oscillator terminals (RS, RTC and CTC), ten 
buffered outputs (03 to Q9 and Qtt to 013) and an overriding 
asynchronous master reset (MR). The oscillator configuration allows 
design of either RC or crystal oscillator circuits. The oscillator may 
be replaced by an external clock signal at input AS. In this case, 
keep the oscillator pins (RTC and CTC) floating. 

The counter advances on the negative-going transition of RS. A 
HIGH level on MR resets the counter (03 to O9 and Qtt to 
O13 = LOW), independent of the other input conditions. 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 

RS to 03 

CL = 15 pF 

VCC = 3.3 V 29 

tPHL/tPLH Qn tO Qn~t 6 ns 

tPHL MR to O5 16 

fmax Maximum clock frequency 99 MHz 

Cf Input capacitance 3.5 pF 

Notes 1,2 and 3 
CPD Power dissipation capacitance per package 40 pF 

NOTES: 
1. Cpp is used to determine the dynamic power 

dissipation (PD in µW) 
Pp = CPD x VCc2 x f; + E (CL x VCC2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
f = output frequency in MHz; VCC = supply voltage in V; 
£ (CL x VCC2 x f0) = sum of the outputs. 

2. The condition is V1 = GND to Vcc 
3. For formula on dynamic power dissipation, see the 

following pages. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV4060 N 74LV4060 N SOT38-4 

16-Pin Plastic SO -40°C to +125°C 74LV4060 D 74LV4060 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +125°C 74LV4060 DB 74LV4060 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +125°C 74LV4060 PW 74LV4060PW DH SOT403-1 
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14-stage binary ripple counter with oscillator 74LV4060 

PIN DESCRIPTION 

PIN NO. SYMBOL FUNCTION 

1, 2, 3 Q11 to O13 Counter outputs 

15, 13, 15 
O3 t0 O9 Counter outputs 

8 GND Ground (0 V) 

9 CTC External capacitor connection 

10 RTC External resistor connection 

11 RS Clock input/oscillator pin 

12 MR Master reset 

16 VCC Positive supply voltage 

PIN CONFIGURATION 

v 
O11 6 vcc 

O12 O92 s 

O,3 O33 4 

O5 O84 3 

O4 MR 5 2 

O6 RS s 

O3 RTC 7 

GND CTC 8 9 

SV00308 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

R 

10 s 

z  ~TC 

03 
O4 

O5 

O6 
O7 

O8 

O9 
O11 

O12 

O13 

-7 

—5 

-4 

—6 
-14 

-13 

-15 

-1 

-2 

-3 

SV00307 
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14-stage binary ripple counter with oscillator 74LV4060 

DYNAMIC POWER DISSIPATION 
GND = 0 V; Tamb = 25 C 

PARAMETER Vc) TYPICAL FORMULA FOR Pp (µW)1

Total dynamic power dissipation when 
1.2 Cp0 x fosc x Vccz + £ (CL X Vcc2 x to) + 2Ci x Vccz x fosc + 16 x Vcc 

using the on—chip oscillator (Pp) 2.0 Cp0 x fosc x Vcc + F (CL x Vcc x fo) + 2Ct x Vcc x fosc + 460 x Vcc 
3.0 Cp0 x fosc x Vcc2 + E (CL x Vcc2 x fo) + 2C x Vcc2 x fosc + 1000 x Vcc 

NOTE: 
1. Where: f0 = output frequency in MHz; fosc = oscillator frequency in MHz; 

E (CL X Vcc2 x fo) = sum of the outputs; CL = output load capacitance in pF; 
Ct = timing capacitance in pF; Vcc = supply voltage in V. 

FUNCTIONAL DIAGRAM 

LOGIC DIAGRAM 
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14-stage binary ripple counter with oscillator 74LV4060 

TIMING DIAGRAM 

2 4 8 16 32 64 128 256 512 1.024 2.046 4.096 8.192 16.384 

RS —~ 

MR 

O3 

O4 

OS 

O6 

O7 

O8 

O9 

O11 

O12 

O13 

s~nnp . nn n~ 
 ~Zn n n n_n n Zn n 

~n n n n rLn n L L 

~Zn n—n n n—Zn 
 ~ZZn n n n Z 

~Z - n Zn n 

 sZn 

SV00309 

ABSOLUTE MAXIMUM RATINGS1' 2 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VOO DC supply voltage —0.5 to +7.0 V 

±IiK DC input diode current Vi <—0.5 or Vi > Voo + 0.5V 20 mA 

±IOK DC output diode current VO <-0.5 or VO > Voo + 0.5V 50 mA 

±Ip 
DC output source or sink current 
_ standard outputs —0.5V <VO < Voo + 0.5V 25 mA 

+I GND' 
±Icc 

DC VC0 or GND current for types with 
—standard outputs 50 

mA

T519 Storage temperature range —65 to +15O =C 

Pror 

Power dissipation per package 
—plastic OIL 
_plastic mini-pack (SO) 
—plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125`C 
above +70°C derate linearly with 12mW/K 
above +70°C derate linearly with 8 mW/K 
above +60`C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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14-stage binary ripple counter with oscillator 74LV4060 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT 

V00 DC supply voltage See Note1 1.0 3.3 5.5 V 

Vi Input voltage 0 — VCC V 

V0 Output voltage 0 - V00 V 

Operating ambient temperature range in free See DC and AC —40 +85 
Ta b air characteristics —40 +125 O

V00 = 1.OV to 2.OV - - 500 

tr, p Input rise and fall times Vcc = 2.OV to 2.7V 
V00 = 2.7V to 3.6V 

- 
- 

- 
- 

200 
100 

ns/V

VCC = 3.6V to 5.5V - - 50 

NOTES: 
1. The LV is guaranteed to function down to V00 = 1.OV (input levels GND or VC0); DC characteristics are guaranteed from V00 = 1.2V to VCC = 5.5V. 

DC CHARACTERISTICS 
Over operatng conditions, voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85'C -40°C to +125`C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 
MR input 

Vcc = 1.2V 0.9 - - 0.9 —

V Vcc = 2.OV 1.4 — — 1.4 

VCC = 2.7 to 3.6V 2.0 - - 2.0 -

VCC=4.5to5.5V 0.7'V00 - - 0.7'V00 -

Vii 
LOW level Input 
voltage 
MR input 

V00 = 1.2V - - 0.3 - 0.3 

V Vcc = 2.OV - - 0.6 - 0.6 

Vcc = 2.7 to 3.6V — — 0.8 - 0.8 

V00 =4.5 to 5.5 - - 0.3'V00 - 0.3'V00 

VIH 
HIGH level Input 
voltage 
RS input 

VCC = 1.2V 1.0 - - 1.0 -

V Vcc = 2.OV 1.6 — — 1.6 

VCC = 2.7 to 3.6V 2.4 — — 2.4 —

V00 = 4.5 to 5.5V 0.8' Vcc — — 0.8 * Vcc —

VIL 
LOW level Input 
voltage 
RS input 

VCC = 1.2V — — 0.2 - 0.2 

V Vcc = 2.OV - - 0.4 - 0.4 

Vcc = 2.7 to 3.6V — — 0.5 - 0.5 

Vcc = 4.5 to 5.5 - - 0.2' Vcc - 0.2' V00 

VpH
HIGH level output 
voltage; 
RTC output 

V00 = I.2V; RS = GND and MR = GND. 
—Ip = 3.4mA 

— — _ — _ 

V

VC0 = 2.OV; RS = GND and MR = GND 
-Ip = 3.4mA 

- 
- 

_ - _ 

Vcc = 2.7V; AS = GND and MR = GND. 
-Ip = 3.4mA - - - - - 

V00 = 3.OV; RS = GND and MR = GND. 
-IC = 3.4mA 2.40 2.82 - 2.20 -

V00 = 4.5V; AS = GND and MR = GND, 
-lo = 3.4mA 

— — _ — -
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14-stage binary ripple counter with oscillator 74LV4060 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40C to +85`C -40'C to +125C 

VpH 
HIGH level output 
voltage 
RTC output 

VCC = 1.2V; AS = VCC and MR = Vcc; 
-lo = 0.8mA 

- - - - -

V

VCC = 2.0V; AS = VCC and MR = Vcc: 
-lO = 0.8mA 

— — — — -

VCC = 2.7V; RS = VCC and MR = VCC

- lo  - 0.BmA 

— — — — — 

VCC = 3.0V; RS = VCC and MR = Vcc_ 
-lo = 0.8mA 

2,40 2.82 - 2.20 -

VCC = 4.5V; RS = VCC and MR = 
Vcc; 

—lO = 0.8mA 
- - - - _ 

VOH 
HIGH level output 
voltage; 
RTC output 

VCC = 1.2V; AS = GND and MR = GND 
-Io = 100pA 

1 0 1.2 - 1.0 -

V

Vcc = 2.0V; RS = GND and MR = GND. 
-lo = 100µA 1 8 2.0 - 1.8 -

Vcc = 2.7V; AS = GND and MR = GND 
—lo = 100µA - - - - - 

Vcc = 3.0V; AS = GND and MR = GND. 
-Ip = 100µA 

28 3.0 - 2.8 -

VCC = 4.5V; AS = GND and MR = GND 
-lO = 100µA 

— — — — -

V off HIGH 
level output 

RTC output 

Vcc = 1.2V; AS = VCc and MR = Vcc 
-lo = 100µA 1.0 1.2 - 1.0 -

V

Vcc 

= 2.0V; AS = VCc and MR = VCc;
-lo = 100µA 1.8 2.0 - 1.8 -

Vcc 
= 2.7V; AS = VCc and MR = VCC, 

O- 100µA 
— — — — — 

VCC = 3.0V; AS = VCc and MR = Vcc, 
-lo = 100µA 2.8 3.0 - 2.8 -

Vcc = 4.5V; AS = VCC and MR = 
Vcc 

-lo = 100µA 
- - - - -

V OH HIGH l
evel output 

 
CTC oUfpUI 

Vcc = 1.2V; AS = VIH and MR = Vii, 
-lo = 3.8mA 1 2 - - -

V

VCc = 2.0V; AS = VIH and MR = Vii 
-lO = 3.8mA 

— — — — -

Vcc = 2.7V; AS = VIH and MR = Vii 
-lo - 3.8mA 

- - - - 

Vcc = 3.0V; AS = VIH and MR = Vii;
-lO = 3.8mA 2,40 2.82 - 2.20 -

VCC = 4.5V; AS = VIH and MR = Vii 
-Io = 3.8mA 

— — — — -

VpH 
HIGH level output 
voltage; 
except RTC output 

Vcc = 1.2V; Vi = VIH and Vi = Vii;
-lo = 100µA 1.0 1.2 - 1.0 -

V 

Vcc = 2.0V; Vi = VIH and Vi = Vii;
-lo = 100µA 1.8 2.0 - 1.8 -

Vcc = 21V; Vi = VIH and VI = VIA

_lo = 100µA — — — — — 

Vcc = 3.0V; Vi = VIH and VI = VIA. 
-lo = 100µA 2.8 3.0 - 2.8 -

Vcc = 4.5V; Vi = VIH and Vi = Vii, 
-lo = 100µA 

- - - - - 
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14-stage binary ripple counter with oscillator 74LV4060 

SYMBOL PARAMETER TEST CONDITIONS 
LIMITS 

UNIT -40"C to +85°C -40°C to +125'C 

VOH

HIGH level output 
voltage; 
except RTC and 
CTC outputs 

Vcc = 1.2V; VI = VIH and Vi = VIL: 
-Io = 6mA - - - - -

V

VCC = 2.OV; VI = VIH and V1 = VIL; 
- Io = 6mA - - - - - 

VCC = 2.7V; VI = VIH and VI = VIL, 
-Ip = 6mA - - - - - 

V 3.OV; V = V and V = V . CC = 1 - VIH - IL, 
—Ip = 6mA 2.40 2.82 - 2.20 — 

V00 = 4.5V; VI = VIH and VI = VIL, 
—lo = 6mA — — — — — 

VOL 
LOW level output 
voltage; 
RTC output 

VCC = 1.2V; AS = VCC and MR = GND. 
—Ip = 3.4mA — — — — — 

V 
VCC = 2.OV; RS = VCC and MR = GND. 
—Ip = 3.4mA — _ — — — 

Vcc = 2.7V; AS = VCC and MR = GND. —lo = 3.4mA
— — — — — 

VCC = 3.OV; RS = VCC and MR = GND. 
—Ip = 3.4mA 

— 0,25 0.40 - 0.50 V 

VCC = 4.5V; AS = VCC and MR = GND;
—Ip = 3.4mA 

— — 
— 

V

VOL 
LOW level output 
voltage; 
RTC output 

VCC = 1.2V; AS = VCC and MR = GND. 
-Ip = 100µA 

— 0 0.2 - 0.2 

V

VCC = 2.OV; AS = VCC and MR = GND 
-Ip = 100µA 0 0.2 - 0.2 

Vcc = 2.7V; AS = VCC and MR = GND. 
-lo  = 100µA

- - - - - 

VCC = 3.OV; RS = VCC and MR = GND. 
-lo = 100µA 

— 0 0.2 - 0.2 

VCC = 4.5V; RS = VCC and MR = GND. 
—Ip = 100µA 

_ _ _ 
- 

V oL 
LOW level 

outputvoltage; 
CTC output 

VCC = 1.2V; RS = VIH and MR = VIL, 
—Ip = 3.8mA — — — — — 

V 

VCC = 2.OV; AS = VIH and MR = VIL, 
-Ip = 3.8mA - - - - - 

Vcc = 2.7V; AS = VIH and MR = VIL, 
—Ip = 3.8mA 

— — 

VCC = 3.OV; AS = VIH and MR = VIL. 
-Ip = 3.8mA 

— 0.25 0.40 - 0.50 

VCC = 4.5V; RS = VIH and MR = VIL
—Ip = 3.8mA — — — — — 

VOL 
LOW level output 
voltage; 
except RTC output 

VCC = 1.2V; Vi = VIH and VI = VIL, 
-Ip = 100pA 

— 0 0.2 - 0.2 

V

Vcc = 2.OV; V1 = VIH and VI = VIL, 
-Ip = 100µA 

— 0 0.2 - 0.2 

Vcc = 2.7V; Vi = VIH and VI = VIL-lo = 100µA
— — — — — 

Vcc = 3.OV; VI = VIH and Vi = VIL, 
-lo = 100µA 

— 0 0.2 - 0.2 

Vcc = 4.5V; VI = VIH and Vi = VIL: 
-Ip = 100µA — — — — -

1998 Jun 23 411 



Philips Semiconductors Product specification 

14-stage binary ripple counter with oscillator 74LV4060 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40'C to +85`C -40°C to +125'C 

VOL
HIGH level output 
voltage; 
except RTC and 
CTC outputs 

Vcc = 1.2V; VI = VIH and VI = VIL, 
-Ip = 6mA - - - - -

V 

Vcc = 2.0V; VI = VIH and VI = VIL, 
-Ic = 6mA - - - - - 

Vcc = 2.7V; VI = VIH and VI = VIL, 
—IC = 6mA 

— 0.25 0.40 - 0.50 

V 3.OV; V V and V= V CC= 1= IH I- IL; 
-Ic = 6mA 

_ _ _ _ _ 

Vcc = 4.5V; VI = VIH and VI = VIL, 
-Ip = 6mA - - - - -

Input leakage 
current Vcc = 5.5V; VI = Vcc or GND - - 1.0 - 1.0 µA 

Icc

Quiescent supply 
current Vcc = 3.6V; VI = or GND; to = 0 - - 20 - 160 

µA 
Quiescent supply 
current Vcc = 5.5V; VI = VCC or GND; Ip = 0 - - - - 80 

~l 
cc 

Additional 
quiescent supply 
current per input 
pin 

VCC = 2.7V to 3.6V; V1 = VCC —0.6V; 
lo = 0 

- _ 500 - 850 
µ 

A 

NOTE: 
1. All typical values are measured at Ta b = 25°C. 

AC CHARACTERISTICS 
GND = 0V; t = t1= 2.5ns; CL = 50pF; AL = 50052 

SYMBOL PARAMETER WAVEFORM 
CONDITION 

LIMITS 
-40 to +85 °C 

LIMITS 
-40 to +125 °C UNIT 

V0(V) MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
RS to Qs Figures, 6,8 

1.2 - 180 - - -

ns 

2.0 - 52 84 - 105 

2.7 — 42 66 — 83 

3.0 to 3.6 — 332 53 — 66 

4.5 to 5.5 — 24 39 — 49 

tPHUtPLH 
Propagation delay 

t0 Qn Qn+1 
Figures 7,8 

1.2 — 40 - - -

ns 

2.0 — 14 23 — 29 

2.7 — 10 16 - 20 

3.0 to 3.6 - 82 13 - 16 

4.5 to 5.5 - 6 9 - 11 

tPHL Propagation delay 
MR to Q n Figures 7,8 

1.2 - 100 - - -

ns 

2.0 — 29 46 — 58 

2.7 — 24 39 — 49 

3.0 to 3.6 - 192 31 - 39 

4.5 to 5.5 - 14 23 - 29 

t 
w 

Clock pulse width 
AS; HIGH or LOW Figure 6 9 

2.0 34 9 — 38 —

ns 
2.7 25 6 — 30 — 

3.0 to 3.6 20 5 - 24 -

4.5 to 5.5 16 4 - 20 -

t 
w 

Master reset pulse 
width MR; HIGH 

Figure 7 9 

2.0 34 10 — 38 —

ns 
2.7 25 8 — 30 — 

3.0 to 3.6 20 6 - 24 - 

4.5t05.5 16 4 - 20 — 
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SYMBOL PARAMETER WAVEFORM 
CONDITION LIMITS 

-40 to +85 °C 
LIMITS 

-40 to +125 °C UNIT 
V00(V) MIN TYP1 MAX MIN MAX 

t 
em

Removal time 
MR to RS Figure 7 9 

2.0 29 18 — 37 — 

ns 
2.7 26 16 — 32 — 

3.0 to 3.6 18 11 - 23 -

4.5to5.5 12 7 - 15 -

fmax 
Maximum clock 
pulse frequency Figure 6 

2.0 14 40 — 9 — 

MHz 
2.7 19 70 12 

3.0 to 3.6 24 90 — 15 —

4.5 to 5.5 30 100 1 — 19 — 

NOTE: 
Unless otherwise stated, all typical values are at Tamb = 25°C. 
1. Typical value measured at Vcc = 3.3V. 
2. Typical value measured at Vcc = 5.OV. 

Figure 1. 
Test set-up for measuring forward transconductance 
Sts = dio/dvi at vo is constant (see also graph Figure 2); MR = LOW. 

Figure 2. 
Typical forward transconductance 9rs as a function of the supply 
voltage Vcc at Tamb = 25°C. 
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C2 

11 AS 

MR Ifrom logic) 

R2 

RTC CTC 

Tel
SV00732 

Figure 3. 
Example of an RC oscillator. Typical formula for oscillator frequency: 

_  1 
lose 2.5 x R1 x C1

Figure 4. 
RC oscillator frequency as a function of R1 and C1 at 

Vcc 

= 1.2 to 3.6 V; Tamb = 25C. 
Ct curve at Rt = 100 k4; R2 = 200 kQ. 
Rt curve at Ct = 1 nF; R2 = 2 x R1. 

TIMING COMPONENTS LIMITATIONS 
The oscillator frequency is mainly determined by R1 C1, provided R2 2R1 and R2 C2 << R1 C. The function of R2 is to minimize the 
influence of the forward voltage across the input protection diodes on the frequency. The stray capacitance C2 should be kept as small as 
possible. In consideration of accuracy, C1 must be larger than the inherent stray capacitance. R1 must be larger than the 'ON' resistance in 
series with it, which typically is 280 Oat Vcc = 1.2 V, 130 Oat Vcc = 2.0 V and 100 Oat VCC 3.0 V. The recommended values for these 
components to maintain agreement with the typical oscillation formula are: C1 > 50pF, up to any practical value, 10 kO < At < 1 MO. In order to 
avoid start-up problems, R1 > 1 k4. 
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C3 

MR (from logic) 

AS 

u 
100 kIt to 1 MIt 

In, 
IUI 

Z 2210 
- 37 pP 

Arc 

10 

R2 
2.2 kIt 

C2 = 100 pF 

S V00326 

Figure 5. External components connection for 
a typical crystal oscillator 

R2 is the power limiting resistor. For starting and maintaining 
oscillation, a minimum transconductance is necessary, so R2 should 
not be too large. A practical value for R2 is 2.2 kO. 

4 1In, S 
v / 

OF INPUT VM 1 T 

GND / 
f -1w 

\ 
IPLH —► 

N- tPHL - 
V00 

On OUTPUT 

VOL  

0V00322 

Figure 6. 
Waveforms showing the clock (RS) to output (O3) propagation 

delays, the clock pulse width, the output transition times and the 
maximum clock frequency. 

v, 

MR INPUT 

GND 
Iw

.—t,em -y 
VI

RS INPUT - MM 

GND  
IPHL 

Vcc 

On OUTPUT T uM 

GND 

0V00329 

Figure 7. 
Waveforms showing the master reset (MR) pulse width, the master 
reset to output (Q01 propagation delays and the master reset to 
clock (RS) removal time. 

VOH 

Or OUTPUT 1 

VOL  

\VM 

\ 

F tPLO t IPHL ~ 

Von  

On, 1 OUTPUT 

VOL  

SV00327 

Figure 8. 
Waveforms showing the output Qn to output n . 1 propagation 
delays. 

NOTES: 
1. VM =1.5VatVcC≥2.7Vand≤3.6V 

VM =0.5 VccatVcc<2.7Vand≥4.5V. 
2. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
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TEST CIRCUIT 

Vcc 

Test Circuit for Outputs 

2 * VCC 
0— Open 
°— GND 

RL = 1151 

RL = 1 kU 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

  Iw

Vµ
10% 

V 
10% 

t  ITHL Itt) 

f tILH ttr) 

90% 90 

F VM 

F    Iw 

V 

v, 
90 

VM = 1.5V 
Input Pulse Definition 

SV 

a  1TLH (ir) 

r ITHL (tt) 

Vi 

10% 
0V 

SWITCH POSITION DEFINITIONS 
TEST Si Vcc VI RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 
tPLH/tPHL Open <2.7V VCC RT = Termination resistance should be equal to LOUT of 

2.7-3.6V 2.7V pulse generators. 

4.5 V VCC 

SV00910 

Figure 9. Load circuitry for switching times. 
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FEATURES 

• Optimized for Low Voltage applications: 1.OV to 6.OV 

• Accepts TTL input levels between VCC = 2.7 V and VOO = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 V at VCC = 3.3 V, 
Tamb = 25 C. 

• Very low typ "ON" resistance: 
254 atVCC —VEE=4.5V 
354 atVCC —VEE=3.0V 
604 atVCC—VEE=2.0V 

• Output capability: non-standard 

• ICC category: SSI 

DESCRIPTION 
The 74LV4066 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT4066. 

QUICK REFERENCE DATA 
GND = 0 V; Ta b = 25°C; tr =tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZH/tpzL Turn "ON" time: nE to Vpg CL = 15pF 
RL - 11<0 
VOO= 3.3V 

10 ns 

tpHZ/tpLZ Turn "OFF" time: nE to VOg 13 ns 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per switch Notes 1, 2 11 pF 

Cs Maximum switch capacitances 8 pF 

NOTES: 
1. CpD is used to determine the dynamic power dissipation (PD in µW) 

PD = CpD x VOC2 <f1 + V (Cu x VCO2 x t O) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; CS = maximum switch capacitance in pF; 
V ( (CL + Cg) x VCC2 x Fo} = sum of the outputs. 
VCC = supply voltage in V. 

2. The condition is VI = GND to 
Vcc. 

The 74LV4066 has four independent analog switches. Each switch 
has two input/output terminals (nY, nZ) and an active HIGH enable 
input (nE). When nE is LOW the corresponding analog switch is 
turned off. 
The 74LV4066 has an on resistance which is dramatically reduced 
in comparison with 74HCT4066. 

FUNCTION TABLE 
INPUTS 

SWITCH 
nE 

L off 

H on 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

ORDERING AND PACKAGE INFORMATION 

TYPE NUMBER 
PACKAGES 

PINS PACKAGE MATERIAL CODE 

74LV4066N 16 DIL Plastic SOT27-1 

74LV4066D 16 SO Plastic SOT108-1 

74LV4066DB 16 SSOP Plastic SOT337-1 

74LV4066PW 16 TSSOP Plastic SOT402-1 

PIN CONFIGURATION 
PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1,4,8, 11 1Y -4Y Independent inputs/outputs 

2, 3, 9, 10 1Z -4Z Independent inputs/outputs 

13, 5, 6, 12 1E to 4E Enable input (active HIGH) 

7 GND Ground (OV) 

14 VCC Positive supply voltage 
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FUNCTIONAL DIAGRAM 

SCHEMATIC DIAGRAM (ONE SWITCH) 

RECOMMENDED OPERATING CONDITIONS 

IEC LOGIC SYMBOL 

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

Vcc DC supply voltage See Note 1 1.0 3.3 6 V 

VI Input voltage 0 — Vcc V 

Vp Output voltage 0 - Vcc V 

See DC and AC —40 +85 
Tamb Operating ambient temperature range in free air characteristics —40 +125 C

Vcc = 1.0V to 2.0V - - 500 

tr, tl Input rise and fall times Vcc = 2.0V to 2.7V 
Vcc = 2.7V to 3.6V 

_ _ 200100 ns/V 

Vcc = 3.6V to 5.5V - - 50 

NOTE: 
1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vcc); DC characteristics are guaranteed from Vcc = 1.2V to Vcc = 5.5V. 

ABSOLUTE MAXIMUM RATINGS1' 2
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +7.0 V 

f I1K DC input diode current VI <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current Vp <—0.5 or V0> Vcc + 0.5V 50 mA 

f Ic DC switch current —0.5V <V0 <V00 + 0.5V 25 mA 

Tsry Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

LIMITS 

SYMBOL PARAMETER TEST CONDITIONS -40 C to +85°C -40°C to +125°C UNIT 
MIN TYP1 MAX MIN MAX 

V00 = 1.2 V 0.90 0.90 
V00=2.0V 1.40 1.4 

V
VIH voltage 

HIGH level Input Vcc = 2.7 to 3.6 V 2.00 2.0 V 

Vcc=4.5V 3.15 3.15 

VCc = 6.0 V 4.20 4.20 

Vcc = 1.2 V 0.30 0.30 

VCC=2.0V 0.60 0.60 
VIL LOW level Input 

voltage 
VCC = 2.7 to 3.6 V 0.80 0.80 V

V00 = 4.5 V 1.35 1.35 

V00 = 6.0 V 1.80 1.80 

+I - 1
Input leakage 
current 

V00 = 3.6 V; VI = V0C or GND 
V00 = 6.0 V; VI = V0C or GND 

1.0 
2.0 

1.0 
2.0 µ 

A

±l 
Analog switch 
OFF-state current V = 3.6 V; V - V or V cc 1 - VIH IL 1.0 1.0 

µA 
per channel VCC = 6.0 V; V1 = VIH or VIL 2.0 2.0 

±Is 
Analog switch 
ON-state current V 3.6 V; V - V or V CC = 1 - VIH IL 1.0 1.0 pA 
per channel Vcc = 6.0 V; V1 = VIH or VIL 2.0 2.0 

Quiescent supply VcC = 3.6V; V1 = V0C or GND; IO = 0 20 40 
lOO 

current VCC = 6.0V; V1 = V0C or GND; to = 0 40 80
µA 

Additional 
4lcc quiescent supply 

current per input 
V00 = 2.7 V to 3.6 V; V1 = V0C —0.6 V 500 850 µA 

VCC = 1.2 V; VI = VIH or VIL 300 - -
V00 = 2.0 V; V1 = VIH or VIL 60 130 150 

RON 
ON-resistance 
(peak) 

V0C = 2.7 V; V1 = V1H or VIL 
Vcc = 3.0 to 3.6 V; Vi = VIH or VIL 

41 
37 

60 
72 

90 
83 S2 

VCC = 4.5 V; V1 = VlH or VlL 25 52 60 
Vcc = 6.0 V; VI = VIH or VIL 23 47 54 

Vcc = 1.2 V; V1 = VIH or VIL 75 — —
Vcc = 2.0 V; V1= VIH or VIL 35 98 115 

ON-resistance V00 = 2.7 V; VI = VIH or VIL 26 60 68 
RON (rail) V00 = 3.0 to 3.6 V; V1 = VIH or VIL 24 52 60 

V00 =4.5V;  VI = VIH or VIL 15 40 45 
V0C = 6.0 V; VI = VIH or VIL 13 35 40 

VCC = 1.2 V; VI = VIH or VIL 75 - -
VCC = 2.0 V; VI = VIH or VIL 40 110 130 

R 
ON ON-resistance 

(rail) 
V00 = 2.7 V; V1 = VIH or VIL 
V00 = 3.0 to 3.6 V; VI = VIH or VIL

35
30 

72
65 

85
75 f2 

Vcc = 4.5 V; VI = VIH or VIL 22 47 55 
VCo = 6.0 V; VI = VlH or VlL 20 40 47 

V00= 1 .2 V; VI = YIH or VIL — 
Maximum variation V0C = 2.0 V; VI = VIH or VIL 5 

4R oN 
of ON-resistance 
between any two 

V00 = 2.7 V; VI = VIH or VIL
VcC = 3.0 to 3.6 V; V1 = VIH or VIL 

4 
4 

52 

channels V00 = 4.5 V; V1 = VIH or VIL 3 
Vcc = 6.0 V; VI = VIH or VIL 2 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
2. At supply voltage approaching 1.2V, the analog switch ON-resistance becomes extremely non-linear. Therefore it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
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Figure 1. Test circuit for measuring ON-resistance (Ron). 

HIGH 
(iron enable inputs) 

n 

Vi = V 00 or GND V0 (open circuit) 

  GND 

SV01675 

Figure 3. Test circuit for measuring ON-state current. 

AC CHARACTERISTICS 
GND=0 V; r =ti≤2.5ns;CL=50pF 

SYMBOL PARAMETER 

LIMITS 

UNIT 
CONDITION 

-40 to +85 C -40 to +125 C 

MIN TYP1 MAX MIN MAX Vcc(V) OTHER 

tPHL/tPLH 

Propagation delay 
v,,  V5S

8 

ns 

1.2 

RL===; 
CL = 50 pF
Figure 12 

5 26 31 2.0 

32 15 18 2.7 to 3.6 
2 13 15 4.5 
2 10 12 6.0 

t zH tPZL 
Turn-on time 
nE to V05 

40 

ns

1.2 

RL = 1 kQ; CL = 50 pF

Figures 13 and 14 

22 43 51 2.0 
122 25 30 2.7 to 3.6

10 21 26 4.5 
8 16 20 6.0 

tPHZ~tPLZ 
Turn-off 

timenE to VO5

50 

ns 

1.2 

RL = 1 kS3; 
CL = 50 pF 

Figures 13 and 14 

27 65 81 2.0 
152 38 47 2.7 to 3.6 

13 32 40 4.5 

12 28 34 6.0 
NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. All typical values are measured at Vcc = 3.3V. 

Figure 2. Test circuit for measuring OFF-state current. 

60 

RON 
tS2i 

40 

20 

0 

I I 
_  VCC=2.OV  — 

VCC =4.5V 

0 12 2.4 3.6 48 

V's (V) 
SV01676 

Figure 4. Typical ON-resistance (RON) as a function of input 
voltage (V;5) for V15 = 0 to Vcc — VEE• 
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ADDITIONAL AC CHARACTERISTICS 
GND = 0 V; r = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER TYP UNIT (V) VI ~~~ P1 CONDITIONS 

0.04 3.0 2.75 RL =10 k4;CL =50pF Sine-wave distortion f = 1 kHz 
/ 6.0 5.50 Figure 15 0.02 

Sine-wave distortion f = 10 kHz 0.12 3.0 2.75 AL = 10 kO; CL = 50 pF 
0.06 6.0 5.50 Figure 15 

Switch "OFF" signal feed through —50 d6 
3.0 Note 1 AL = 600 k4; CL = 50 pF; f=1 MHz

-50 6.0 Figures 10 and 16 

Crosstalk between any two switches 
—60 3.03.0 Note 1 R = 600 kS2; CL = 50 pF; f=1 MHz 
-60 6.0 Figure 12 

Crosstalk voltage between enable or address 110 3.0 AL = 600 kO; CL = 50 pF; f=1 MHz 
VIP-P) input to any switch (peak-to-peak value) mV (nE, square wave between VCC and 

220 6.0 GND, Tr = t1= 6 ns) Figure 13 

fmax Minimum frequency response (-3 d8) 
180 

mHz 
3.0 
6.0 

Note 2 RL = 50 k4; CL = 50 pF 
Figures 11 and 14 200 

Cs Maximum switch capacitance 8 pF 
GENERAL NOTES: 
V,S is the input voltage at nY or nZ terminal, whichever is assigned as an input. 
Vos is the output voltage at nY or nZ terminal, whichever is assigned as an output. 
NOTES: 
1. Adjust input voltage V;5 is 0 dBm level (0 dBm = 1 mW into 600 4). 
2. Adjust input voltage Vis is 0 dBm level at Vos for 1 MHz (0 dBm = 1 mW into 50 O). 

Figure 5. Typical switch "OFF" signal feed-through as a 
function of frequency. 

NOTES TO FIGURES 5 AND 6: 
Test conditions: VCC = 3.0 V; GND = 0 V; AL = 50O; RsoURCE = 1 kO. 

Figure 7. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 

Figure 6. Typical frequency response. 
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Figure 8. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 8: 
The crosstalk is defined as follows (oscilloscope output): 

Figure 10. Test circuit for measuring sine-wave distortion. 

Figure 9. Test circuit for measuring 
minimum frequency response. 

NOTE TO FIGURE 9: 
Adjust input voltage to obtain 0 dBm at VO5 when F;v = 1 MHz. After 
set-up frequency of f; is increased to obtain a reading of —3 dB at Vos. 

Figure 11. Test circuit for measuring 
switch "OFF" signal feed-through. 
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WAVEFORMS 
VM =1.5 Vat VCO≥2.7V 
VM=0.5xVCCat V0C≤2.7V 
VOL and VON are the typical output voltage drop that occur with the 
output load 
Vx= VOL +0.3VatVCC≥2.7V 
Vx = VOL + 0.1 x VCC at VCC < 2.7 V 
Vy= VON —0.3VatVCC≥2.7V 
Vy = VOH - 0.1 x VCC VCC < 2.7 V 

Figure 12. Input (Vls) to output (Vas) propagation delays. 

TEST CIRCUIT 

Figure 13. Turn-on and turn-off times 
for the inputs (nS. E) to the output (Vos). 

Test Circuit for Outputs 

SWITCH POSITION 
TEST S1

tPLH/tPHL 

tPL71tPZL 
tPHZ/tPZH 

Open 

VS1 
GND 

Vcc VI V51 

<2.7V VCC 2 * VCC 
2.7-3.6V 2.7V 2 * VCC 

4.5V Vcc 2 • Voc 

90% 
iW

90% " 
V 

NEGATIVE 
PULSE 

VM
10% 

VM 

10% 1 

t 1THI It ) 

f lTLH (tr) 

0v 

tTLH 14) 

tTHL (t1) 

90% 90% 
Vi 

POSITIVE 
PULSE VM VM 

10% 
ty~ 

10% 
0v 

VM = 1.5V 
Input Pulse Definition 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

SY00044 

Figure 14. Load circuitry for switching times. 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 6.0 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Low typ "ON" resistance: 
60 Oat V — GND =4.5V 
904 at — GNU =3.0V 
145 Oat - GND =2.0V 

• Typical "break before make" built in 

• Output capability: non-standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tam b = 25°C; tr =t1 <2.5 ns 

SYMBOL PARAMETER CONDrrIONS TYPICAL UNIT 

Turn "ON" time CL = 15 pF 
tPZH/tPZL E to VCS HL = 1 K4 25 ns 

S to VOS VCc = 3.3 V 27 

tpHZ/tPLZ 
Turn "OFF" time 
E to VOS 25 ns 
Sn to VOS 27 

Ci Input capacitance 3.5 pF 

CpD Power dissipation capacitance per switch See Notes 1 and 2 29 pF 

Maximum switch capacitance 5 
CS independent (Y) common (Z) 45 pF

NOTE: 
1. CpD is used to determine the dynamic power dissipa on (PD in µW) 

PD = CPD x VOO2 x f, + - (CL x VOO2 x fo) where: 
i t = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; CS = max. switch capacitance in pF; Vcc = supply voltage in V; 

(CL x Vcc2 x fo) = sum of the outputs. 
2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LV4067 is a low-voltage CMOS device and is pin and 
function compatible with 74HC/HCT4067. 

The 74LV4067 is an 16-channel analog multiplexer/demultiplexer with 
four address inputs (So to S3), an active LOW enable input (E), sixteen 
independent inputs/outputs (Yo to V15) and a common input/output (Z). 

The 74LV4067 contains sixteen bidirectional analog switches, each with 
one side connected to an independent input/output (Y5 to Y15) and the 
other side connected to a common input/output (Z). 

With E LOW, one of the sixteen switches is selected (low impedance 
ON—state) by So to 53. All unelected switches are in the high 
impedance OFF-state. With E HIGH, all switches are in the high 
impedance OFF-state, independent of So to S3. 

The analog inputs/outputs (Yo to Y15, and Z) can swing between 
Vcc 

as a positive limit and GND as a negative limit. 
Vcc — GND may not exceed 6.0 V. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic OIL —40`C to +125°C 74LV4067 N 74LV4067 N SOT701-1 

24-Pin Plastic SO -40`C to +125°C 74LV4067 D 74LV4067 D SOT137-1 

24-Pin Plastic SSOP Type II —40°C to +125°C 74LV4067 DB 74LV4067 DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +125°C 74LV4067 PW 74LV4067PW DH SOT355-1 
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PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 Z Common input/output 

9, 8, 7, 6, 5, 4, 
3, 2, 23, 22, 
21, 20, 19, 18, 
17, 16 

Yc to V15 Independent inputs/outputs 

10, 11, 14, 13 So to S3 Select inputs 

12 GND Ground (0 V) 

15 E Enable input (active LOW) 

24 Vic Positive supply voltage 

LOGIC SYMBOL 
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FUNCTION TABLE 

INPUTS CHANNEL 
ON E S3 S2 St Sp 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

Y0 —Z 

Y1 —Z 

Y2 —Z 

Y3 —Z 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

Y4 —Z 

Y5 —Z 

Y6 —Z 

Y7 —Z 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

Y8 —Z 

Y9 —Z 

Y10 — Z 

Y11 — Z 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

Y12 —Z 

Y13 —Z 

Y14 —Z 

Y15 —Z 

H X X X X None 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

SCHEMATIC DIAGRAM (ONE SWITCH) 

FUNCTIONAL DIAGRAM 
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LOGIC DIAGRAM 
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ABSOLUTE MAXIMUM RATINGS1 2
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +7.0 V 

t I1K DC input diode current Vi <-0.5 or Vi > VOO + 0.5 V 20 mA 

t 'SK DC switch diode current V5 <—0.5 or Vg > VOO + 0.5 V 20 mA 

t Ig DC switch current —0.5 V < Vs <V0  + 0.5 V 25 mA 

T19 Storage temperature range —65t0+150 °C 

PTOT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125`C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VOO DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 V 

Vi Input voltage 0 — V00 V 

VO Output voltage 0 — V00 V 

Tam b Operating ambient temperature range in free air See and AC 
charaacc teristics 

—40 
—40 

+ 
+125 

C

tr, tp Input rise and fall times 

V00=1.OVto2.OV 
VCC = 2.0 V to 2.7 V 
VCC=2.7Vto6.OV 

- 
- 
- 

- 
- 
- 

500 
200 
100 

nsN 

NOTE: 
1. The LV is guaranteed to function down to VCC = 1.OV (input levels GND or VCC); DC characteristics are guaranteed from VCC = 1.2V to VCC = 6.OV. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125°C 

MIN TYP1 MAX MIN MAX 

VIH 
HIGH level Input 
voltage 

Vcc=1.2V 0.9 0.9 

V

Vc0 = 2.0 V 1.4 1.4

Vcc = 2.7 to 3.6 V 2.0 2.0 
Vcc=4.5V 3.15 3.15 

Vcc = 6.0 V 4.20 4.20 

VIL LOW level Input 
voltage 

V00 = 1.2V 0.3 0.3 

V
Vcc=2.0V 0.6 0.6 
VCc = 2.7 to 3.6 V 0.8 0.8

Vcc = 4.5 V 1.35 1.35 

Vcc = 6.0 V 1.80 1.80 

+I 
— I 

Input leakage 

current

Vcc = 3.6 V — V GND cc or 
1.0 1.0 

µA 
Vcc = 6.0 2.0 2.0 

±Ig 
Analog switch 
OFF-state current 
per channel 

Vcc = 3.6 VI = VIH or VIL 

IVgI = Vcc - GND 
(See Figure 2) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

±Ig Analog switch 
ON-state current 

Vcc = 3.6 VI = VIH or VIL 
IVgI = Vcc - GND 
(See Figure 3) 

1.0 1.0 
µA 

Vcc = 6.0 2.0 2.0 

Icc
Quiescent supply 
current 

Vcc = 3.6 V VI = VCc or GND 
 or V00, Vo = 

s = 
GND

cc or GND 

20.0 40 
µA 

Vcc = 6.0 V 40.0 80

Alcc 
Additional 
quiescent supply 
current per input 

Vcc = 2.7 to 3.6 V VI = Vcc —0.6 V 500 850 µA 

RON 
ON-resistance 

(peak) 

V00 1.2V 
VI = VIH or VIL, 
Ig=100 aA; 
VIs = 

Vcc 

to GND 

Vcc = 2.0 V 

VI VIH IL; = V or V 
Is = 1000 t,A; 
VIs=Vcc to GND 

145 325 375 

Vcc = 2.7 V 90 200 235 

Vcc = 3.0 to 3.6 V 80 180 210 

Vcc=4.5V 60 135 160 

Vcc = 6.0 V 55 125 145 

RON 
ON-resistance 

(rail) 

Vcc = 1.2 V 
VI = VIH or VIL. 
Is = 100 aA; 
VIg = GNb 

225 

Vcc = 2.0 V 

VI = VIH or VIL;
Is = 1000 „A; 
VI5 _GND 

110 235 270 

Vcc = 2.7 V 70 145 165 

Vcc = 3.0 to 3.6 V 60 130 150 

Vcc=4.5V 45 100 115 

Vcc = 6.0 V 40 85 100 

NOTES: 
1. All typical values are measured at Ta b = 25°C. 
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
3. RON (MAX) data is preliminary. 
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DC ELECTRICAL CHARACTERISTICS (Continued) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125`C 

MIN TYP1 MAX MIN MAX 

RON
ON-resistance 

(rail) 

VCC = 1.2 V 
VI = ViH or Vii;
Is = 100 „A; 
Vls = VCC 

250 Q 

VCc = 2.0 V 

Vi = VIH or Vii; 
Is = 1000 „A; 
Vi5 = Vcc 

120 320 370 

O 
VCC = 2.7 V 75 195 225 

VCC = 3.0 to 3.6 V 70 175 205 
VCC = 4.5 V 50 130 150 

VCC = 6.0 V 45 120 135 

OR oN 

Maximum variation 
of ON-resistance 
between any two 
channels 

VCc = 1.2 V 

VI = VIH or Vii;
Vls = Vcc to GND 

Vcc = 2.0 V 5 
VCC = 2.7 V 4 

Vcc = 3.0 to 3.6 V 4 

Vcc = 4.5 V 3 
Vcc=6.OV 2 

NOTES: 
1. All typical values are measured at Tamb = 25'C. 
2. At supply voltages approaching 1.2 V, the analog switch ON-resistance becomes extremely non-linear. Therefore, it is recommended that 

these devices be used to transmit digital signals only, when using these supply voltages. 
3. RpN (MAX) data is preliminary. 
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Figure 1. Test circuit for measuring ON-resistance (RON)• 

HIGH 
(from enable inputs) 

Vi = VCC or GOD 

Vo 

(open circuit) 

GND 
SV01629 

Figure 3. Test circuit for measuring ON-state current. 

6.0 

4.0 

2.0 

operating area 

/ 

0 2.0 4.0 

SV01631 

Figure 5. Guaranteed operating area as a 
function of the supply voltages. 

Figure 2. Test circuit for measuring OFF-state current. 

RON 150 
(4) 

120 

90 

60 

30 

20V 

VCC = 3.0 V 

VCC = 4.5 V 

0 2.4 3.6 
V 15 (V( 

4.8 

0V01627 

Figure 4. Typical ON-resistance (RO„) as a function of input 
voltage (V;g for V1e = 0 to Vcc — GND. 
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AC CHARACTERISTICS 
GND = 0 V; tr = t1 ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER 

CONDITION 
LIMITS 

UNIT -40 to +85 'C -40 to+125°C 

V00
OTHER MIN TYP1 MAX MIN MAX 

tPHLIPLH 
Propagation delay 
Vis to V00 
Z to Yn

1.2 

RL = ; 
CL - 50 pF 
Figure 13

30 

ns 

2.0 10 19 24 

2.7 8 14 18 

3.0 to 3.6 62 11 14 

4.5 5 9 12 

6.0 4 7 9 

tPHUtPLH 
Propagation delay 
Vis to V 05

Yn to Z 

1.2 

RL - ' 
CL = 50 pF 
Figure 13 

45 

ns 

2.0 15 31 36 

2.7 11 23 26 

3.0 to 3.6 92 18 21 

4.5 8 15 18 

6.0 6 12 14 

tPZH/tPZL
Turn-on time 

to Yn 

1.2 

R 1kS2 L= 
CL = 50 pF 

Figures 14 
and 15 

145 

ns 

2.0 49 94 112 

2.7 36 69 86 

3.0 to 3.6 282 55 66 

4.5 25 47 56 

6.0 19 38 43 

tpZH/tpZL
Turn-on time 
Z to ''n 

1.2 

R 1 k4 L= 
CL = 50 pF 

Figures 14 
and 15 

160 

ns 

2.0 54 102 122 

2.7 40 75 94 

3.0 to 3.6 302 60 72 

4.5 27 51 61 

6.0 21 39 47 

tpHZ/tpLZ
Turn-off time 

to Yn 

1.2 

R 1k52 L= 
CL = 50 pF 
Figures 14 

and 15 

125 

- 

ns 

2.0 43 80 95 

2.7 33 59 71 

3.0 to 3.6 262 48 57 

4.5 23 41 49 

6.0 18 32 38 

tPHZ/tPLZ 
Turn-off time 
Sn to Y5

1.2 

R 1 k52 L= 
CL = 50 pF 
Figures 14 

and 15 

140 

ns 

2.0 49 90 109 

2.7 37 67 81 
3.0 to 3.6 292 54 65 

4 5 26 46 56 

6.0 20 36 43 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at = 3.3 V. 
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AC CHARACTERISTICS (Continued) 
GND = 0 V. tr = tr ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER 
CONDITION —40 to +85 °C —40 to +125°C 

UNIT V (V) OTHER MIN TYP1 MAX MIN MAX 

tPZH%tpZL
Turn-on time 
E to Z 

1.2 

RL = 1 k4 
CL = 50 pF 
Figures 14 

and 15 

145 

ns 

2.0 51 93 110 

2.7 39 70 83 
3.0 to 3.6 292 56 66 

4.5 26 48 56 

6.0 20 36 43 

tpZH/tpZL
Turn-on time 
Sn to Yn

1.2 

R 1kS2 L= 
CL = 50 pF 
Figures 14 

and 15 

170 

ns 

2.0 58 109 131 

2.7 42 80 96 
3.0 to 3.6 322 64 77 

4.5 29 54 65 

6.0 21 42 50 

tPHZ/tPLZ
Turn-off time 
E to Z 

1.2 

RL = 1 kS2 
CL = 50 pF 
Figures 14 

and 15 

145 

ns 

2.0 51 93 110 

2.7 38 69 82 
3.0 to 3.6 302 56 66 

4.5 P9 48 56 

6.0 21 37 44 

tpHZ/tpLZ 
Turn-off time 
Sn to Yn

1.2 

RL = 1 kR 
CL = 50 pF 
Figures 14 

and 15 

160 

ns 

2.0 56 104 124 

2.7 42 77 92 

3.0 to 3.6 322 62 74 

4 5 29 53 61 

6.0 23 41 49 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at = 3.3 V. 
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ADDITIONAL AC CHARACTERISTICS 
Recommended conditions and typical values 
GND=0 V; tr =tt52.5n5 

SYMBOL PARAMETER TYP. UNIT Vcc(v, V;(r, Pf CONDITIONS 

Sine-wave distortion 0.80 % 3.0 2.75 RL = 10 k4; Cu = 50 pf 
f = 1 kHz 0.40 6.0 5.50 Figures 10 and 11 

Sine-wave distortion 2.40 % 3.0 2.75 RL = 10 kO; CL = 50 pf 
f = 10 kHz 1.20 6.0 5.50 Figures 10 and 11 

Switch "OFF" signal feed through —50 dB 3.0 Note 1 RL = 600O; CL = 50 pf; f= 1 MHz 
-50 6.0 Figures 6 and 12 

Crosstalk between any two —60 dB 3.0 Note 1 AL = 600 O; CL = 50 pf; f= 1 MHz 
switches/multiplexers —60 6.0 Figure 8 

V(pp) Crosstalk voltage between enable or 110 mV 3.0 AL = 600O; CL = 50 pf; f= 1 MHz 
address input to any switch 
(peak-to-peak value) 

120 6.0 (S❑ or E, square wave between Vcc 
and GND tr = tt = 6 ns) Figure 9 

fmax Minimum frequency response 180 MHz 3.0 Note 2 AL = 50O; CL = 50 pF 
(-3 dB) 200 6.0 Figures 7 and 10 

CS Maximum switch capacitance 5 pf 

GENERAL NOTES: 
V15 is the input voltage at nY or Z terminal, whichever is assigned as an nput. 
Vpg is the output voltage at nY or Z terminal, whichever is assigned as an output. 

NOTES: 
1. Adjust input voltage Va's 0 dBm level (0 dBm = 1 mW into 600 4). 
2. Adjust input voltage V;S is 0 dBm level at Vpg for 1 MHz (0 dBm = 1 mW into 50O). 

Figure 6. Typical switch "OFF" signal feed-through as a 
function of frequency. 

NOTES TO FIGURES 6 AND 7: 
Test conditions: Vol  = 3.0 V; GND = 0 V; RL = 50 4; RSOURCE = 1 k4. 

Figure 8. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 

Figure 7. Typical frequency response. 
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NOTE TO FIGURE 9: 
The crosstalk is defined as follows (oscilloscope output): 

Figure 10. Test circuit for measuring 
minimum frequency response. 

Figure 9. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 10: 
Adjust input voltage to obtain 0 dBm at VO5 when F = 1 MHz. After 
set-up frequency of f;5 is increased to obtain a reading of —3 dB at Vos 

Figure 11. Test circuit for measuring sine-wave distortion. 

Figure 12. Test circuit for measuring 
switch "OFF" signal feed-through. 
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WAVEFORMS 
VM =1.5Vat2.7V≤Vcc≤3.6V 
VM =0.5xVccat2.7V>VCC>3.6V 
VOL and VpH are the typical output voltage drop that occur with the 
output load 
V5 = VOL +0.3Vat2.7V≤VCC≤3.6V 
Vx = VOL + 0.1 x VCG at 2.7 V >Vcc > 3.6 V 
Vy=VpH -0.3V at 2.7V≤VCc<3.6V 
Vy=V0H-0.1 xVCC at 2.7 V>Vcc>3.6V 

VI

INPUTS 

GND 

PLH F IPHL } 

VOH 

OUTPUTS 1 

VOL 
\ 

SV01638 

Figure 13. Input (Vls) to output (Vos) propagation delays. 

TEST CIRCUIT 

Figure 14. Turn-on and turn-off times 
for the inputs (Sr , €) to the output (Vos)• 

Test Circuit for Outputs 

Vcc VI

<2.7V 

2.7- 3.6V 

>3.6V 

VCC 

2.7V 

VCC 

2 Vcc 
0— Open 
o— GND 

1k4 

Test S1 Vls 

tPLH/tPHL Open Pulse 

tPLZ/tPZL 2 . Vcc GND 

tPHZ~tPZH GND VI

tw 
90% 

NEGATIVE 
PULSE 

M 
0°n 

V 
10% 

90% 

0V 

t ITHL Ill) III IF 1TLH It,) 

- ITLH It,) w ..- ITHL ltd 

90% 90% VI 

POSITIVE 
PULSE VM V,, 

10% 
Iw 

DEFINITIONS 

oV 

CL = Load capacitance includes jig and probe capacitance 

AL = load resistor 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

tr = t1 =6n5, when measuring mas, there is no constraint on 
tr, tt with 50% duty factor. 

SY01740 

Figure 15. Load circuitry for switching times. 
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FEATURES 
• Optimized for low voltage applications: 1.0 to 3.6 V 

• Accepts TTL input levels between Vcc = 2.7 V and Vcc = 3.6 V 

• Typical VOLP (output ground bounce) <0.8 Vat Vcc = 3.3 V. 

Tamb = 25°C 

• Typical VOHV (output VOH undershoot) >2 Vat Vcc = 3.3 V, 

Tamb = 25°C 

• Output capability: standard 

• Icc category: MSI 

Applications: 

• Serial-to-parallel data conversion 

• Remote control holding register 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25`C; tr =t1 0 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
CP to QS1 

CL = 15 pF; 
Vcc = 3.3 V 14 

tPHL/tPLH CP to QS2 13 nS 
CP to QP 18 
STR to QP 17 

fMAx Maximum clock frequency 95 MHz 

CI Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Vcc 
GND to Vcc1

83 pF 

NOTE: 
1. CP p is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x Vcc2 x f; + (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
V (CL X Vcc2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LV4094 is a low-voltage Si-gate CMOS device and is pin and 
function compatible with 74HC/HCT4094. 

The 74LV4094 is an 8-stage serial shift register having a storage 
latch associated with each stage for strobing data from the serial 
input (D) to the parallel buffered 3-State outputs (QP0 to OPT). The 
parallel outputs may be connected directly to the common bus lines. 
Data is shifted on the positive-going clock (CP) transitions. The data 
in each shift register is transferred to the storage register when the 
strobe input (STR) is HIGH. Data in the storage register appears at 
the outputs whenever the output enable input (OE) signal is HIGH. 
Two serial outputs (OS1 and QS2) are available for cascading a 
number of 74LV4094 devices. Data is available at QS1 on the 
positive-going clock edges to allow high-speed operation in 
cascaded systems in which the clock rise time is fast. The same 
serial information is available at QS2 on the next negative going 
clock edge and is for cascading 74LV4094 devices when the clock 
rise time is slow. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40'C to +125°C 74LV4094 N 74LV4094 N SOT38-4 

16-Pin Plastic SO -40°C to +125'C 74LV4094 D 74LV4094 D SOT109-1 

PIN CONFIGURATION 

STRI 

D 

1 

z 

6 

1 

VC 

OE 

cP 3 4 opy 

OP0I 4 13 OPs

OP1

OPz 6 

12  Ops 

OP7

op3 

GND 1 6 

10 OSZ 

OS1 

SV01611 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 STR Strobe input 

2 D Serial input 

3 CP Clock input 

13, 12, 11 
14, OP0 to OPT Parallel outputs 

8 GND Ground (0 V) 

9, 10 QS1, OS2 Serial outputs 

15 OE Output enable input 

16 Vcc Positive supply voltage 
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LOGIC SYMBOL 

CF STR 
O5,  9 

OS2  10 

OP0  4 

OP1  5 

OP2  6 

OP3  7 

OPa  14 

OP5  13 

OP6  12 

OPT  11 
OE 

6V01612 

FUNCTIONAL DIAGRAM 

2 
3 

D 
CF 

SIR

OE 

8-STATE SHIFT 
REGISTER 

8-BIT STORAGE 
REGISTER 

3-STATE OUTPUTS 

OP0 OP1 OP2 OP3 OPa O51 OP6

O52 

OS1

OPT

10 

4 5 6 7 14 13 12 11 SV01614 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 
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FUNCTION TABLE 

INPUTS PARALLEL OUTPUT SERIAL OUTPUTS 

CP OE STR D OPp QP OS1 OSZ

T 
1 

T 
T 
T 
1 

L 

L 

H 

H 

H 

H 

X 

X 

L 

H 

H 

H 

X 

X 

X 

L 

H 

H 

Z 

Z 

NC 

L 

H 

NC 

Z 

Z 

NC 

QPn_1 

OP _1

NC 

Q'6 

NC 

Q'6 

Q'6 

Q'6 

NC 

NC 

OPT

NC 

NC 

NC 

OPT

NOTES: T = LOW-to—HIGH CP transiton 
H = HIGH voltage level 1 = HIGH-to-LOW CP transition 
L = LOW voltage level Q'6 = the information in the 81n register stage is transferred to the 
X 
Z 
NC 

= don't care 
= high impedance OFF-state 
= no change 

81h register stage and QS clock edge. 

TIMING DIAGRAM 
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8-stage shift-and-store bus register 74LV4094 

ABSOLUTE MAXIMUM RATINGS1' 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VGG DC supply voltage —0.5 to +7.0 V 

t IiK DC input diode current Vi <—0.5 or Vi > Vcc + 0.5V 20 mA 

t 'OK DC output diode current VG <—0.5 or Vp > Vcc + o.5V 50 mA 

} to DC output sourceoutputs or sink current 
— standard —0.5V <V0 < VGG + 0.5V 25 mA 

t  I 
GND' 

t Icc 

DC VGA or GND current for types with 
— standard outputs 50 

mA

Tst9 Storage temperature range —65 to +150 °C 

PTGT 

Power dissipation per package 
— plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125"C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

DC supply voltage See Note 1 1.0 3.3 3.6 V 

VI Input voltage 0 — VGA V 

VG Output voltage 0 — VGA V 

Tamb Operating ambient temperature range in free air See DC and AC 
characteristics 

—40 
—40 

+85 
+125 

,C

t„ ti Input rise and fall times except for 
Schmitt-trigger 

putrise
f inputs 

Vcc = 1.OV to 2.OV 
Vcc = 2.OV to 2.7V 
V00 = 2.7V to 3.6V 

- 
- 
— 

- 
- 
— 

500 
200 
100 

nsN 

NOTE: 
The LV is guaranteed to function down to V0 = 1.OV (input levels GND or Vcc); DC characteristics are guaranteed from VGG = 1.2V to V00 = 5.5V. 
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8-stage shift-and-store bus register 74LV4094 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions, voltages are referenced to GND (ground = 0 V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to+85°C -40°C to+125°C 

MIN TYPI MAX MIN MAX 

ViH 
HIGH level Input 
voltage 

Vcc = 1.2 V Vcc 0.6 Vcc 

VVcc = 2.0 V 1.4 1.4 
Vcc=2.7to3.6V 2.0 2.0 

VIL LOW level Input 
voltage 

Vcc = 1.2 V 0.4 GND GND 

V VCC = 2.0 V 0.6 0.6 

Vcc=2.7to3.6V 0.8 0.8 

VOH 
HIGH level output 
voltage; all outputs 

Vcc = 1.2 V; Vi = ViH or VIL; —lo = 100µA 1.2 

V
VCc = 2.0 V; VI = VIH or VIL, - Io = 1 00pA 1.8 2.0 1.8 

V cc  = 2.7 V; V1= ViH or VIL, —Io = 100µA 2.5 2.7 2.5 

VCc = 3.0 V; VI = ViH or VIL, —lO = 100µA 2.8 3.0 2.8 

VOH

HIGH level output 
voltage; 
STANDARD 
outputs 

V00 = 3.0 V; VI = ViH or VIL, -lo = 6mA 2.40 2.82 2.20 V 

VOL
LOW level output 
voltage; all outputs 

V00 = 1.2V; VI = ViH or VIL lO = 100µA 0 

V 
Vcc = 2.0 V; VI = ViH or VIL, to = 100µA 0 0.2 0.2 
V cc  = 2.7 V; VI = VIH or VIL, t o  = 100µA 0 0.2 0.2 

Vcc = 3.0 V; VI = VIH or VIL. Io = 100µA 0 0.2 0.2 

VOL 

LOW level output 
voltage; 
STANDARD 
outputs 

Vcc = 3.0 V; VI = VIH or VIL lO = 6mA 0.25 0.40 0.50 V 

II 
Input leakage 
current Vcc = 3.6 V; VI = Vcc or GND 1.0 1.0 µA 

lOz 
3-State output 
OFF-state current 

Vcc = 3.6 V; VI = VIH or VIL, 
VO = Vcc or GND 5 10 µ A 

ICC Quiescent supply 
current; SSI Vcc = 3.6; VI = Vcc or GND; Io = 0 20.0 40 pA 

ICC

Quiescent supply 
current; flip-flops VCC = 3.6; VI = Vcc or GND; to = 0 20.0 80 pA 

Quiescent supply 
current; MSI Vcc = 3.6 V; VI = VCC or GND; lO = 0 20.0 160 

µA Quiescent supply 
current; LSI V 3.6 V; V - V or GND; I - 0 cc = I - cc o = 500 1000 

Mr 
Additional 
quiescent supply 
current per input 

VCC = 2.7 V to 3.6 V; VI = VCC —0.6 V 500 850 µA 

NOTE: 
1. All typical values are measured at Tamb = 25°C. 
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8-stage shift-and-store bus register 74LV4094 

AC CHARACTERISTICS 
GND = 0 V; t = t1 2.5n5; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

CONDITION 
LIMITS 

UNIT -40 to +85 °C -40 to +125 °C 

~V) 
MIN TYP1 MAX MIN MAX 

tPHUtPLH 
Propagation delay 
CP to QS1

1.2 90 

ns 2.0 31 58 70
2.7 23 43 51 

3.0 to 3.6 172 34 41 

tPHUtPLH 
Propagation delay 
CP to QS2

1.2 80 

ns 2.0 27 51 61
2.7 20 38 45 

3.0 to 3.6 142 30 36 

tPHUtPLH 
Propagation delay 
CP to QPr, 

1.2 115 

ns 2.0 39 75 90
2.7 29 55 66 

3.0 to 3.6 222 44 53 

tPHUtPLH 
Propagation delay 
STR to OP„ 

1.2 105 

ns 2.0 36 68 82
2.7 26 50 60 

3.0 to 3.6 202 40 48 

tpZH/tpZL 
3-State Output 
enable time 
OE to QP. 

1.2 100 

ns 
2,0 34 65 77 

2.7 25 48 56 

3.0 to 3.6 192 38 45 

tPHZ/tpLZ 
3-State Output 
disable time 
OE to QP 

1.2 65 

ns 
2.0 24 40 49 

2.7 18 32 37 

3.0 to 3.6 142 26 30 

tW
Clock pulse width 
HIGH or LOW 

2.0 34 9 41 

ns 2.7 25 6 30 

3.0 to 3.6 20 52 24 

tW
Strobe pulse width; 
HIGH 

2.0 34 9 41 

ns 2.7 25 6 30 

3.0 to 3.6 20 52 24 

tsu 
Set-up time 
D to CP 

1.2 25 

ns 
2.0 22 9 26 

2.7 16 6 19 

3.0 to 3.6 13 52 15 

t 
su 

Set-up time 
CP to STR 

1.2 50 

ns 
2.0 43 17 51 

2.7 31 13 38 

3.0 to 3.6 25 102 30 

T 
h

Hold time 
DtoCP 

1.2 -10 

ns 2.0 5 —4 5
2.7 5 —3 5 

3.0 to 3.6 5 —22 5 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25CC 
2. Typical values are measured at Vic = 3.3 V. 
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8-stage shift-and-store bus register 74LV4094 

AC CHARACTERISTICS (Continued) 
GND=0V; r =tt≤2.5ns;CL=50pF 

SYMBOL PARAMETER WAVEFORM 
CONDITION -40 to +85 °C -40 to +125 °C 

UNIT V 
(V~ MIN TYPt MAX MIN MAX 

Th
Hold time 
D to STR 

1.2 —25 

ns 
2.0 5 -9 5 

2.7 5 —6 5 

3.0 to 3.6 5 -52 5 

ax 
Maximum clock pulse 
frequency 

2.0 14 52 12 

MHz 2.7 19 70 16 

3.0 to 3.6 24 872 20 

NOTES: 
1. Unless otherwise stated, all typical values are measured at Tamb = 25°C 
2. Typical values are measured at Vc 3.3 V. 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7V 
VM=0.5xV0Cat <2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 
Vx = VOL +0.3VatVcc≥2.7V 
Vx = Vol + 0.1 x Vcc at V <2.7 S 
Vy=V0H ±0.3VatVCC≥2.7V 
Vy = VoH ± 0.1 x Vcc at V~0 < 2.7V 

Figure 1. Clock (CP) to output (QP QS1, QS2) 
propagation delays, the clock pulse width 

and the maximum clock frequency. 

Figure 2. Strobe (STR) to output (QPn) propagation delays and 
the strobe pulse width and the clock set-up and hold times for 

strobe input. 
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Figure 3. 3-State enable and disable times for input OE. 

8-stage shift-and-store bus register 74LV4094 

The shaded areas indicate when the input is permitted to change for predictable 
output performance. 

SV01617 

Figure 4. Data set-up and hold times for the data input (D). 

TEST CIRCUIT 

Test Circuit for Outputs 

SWITCH POSITION 
TEST St

tPL Hit PHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

V51 
GND 

Vcc VI Vst 

<27V Vcc 2 = Vcc 
2.7-3.6V 2.7V 2 * V0C 

≥ 4.5 V V00 2 * Vcc 

tW 
90% 

NEGATIVE 
PULSE 

VM 

10% 

V 

10% 

Vi 
90% 

t1HL0d 

r tiLH (hi 

oV 

tTLH (trl 

t tTHL (t1( 

90% 90% VI
POSITIVE 
PULSE 

10% 

VM 

tw 

V 

10% 
0V 

VM = 1.5V 
Input Pulse Definition 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

SY00044 

Figure 5. Load circuitry for switching times. 
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Quad bilateral switches 74LV4316 

FEATURES 

• Optimized for Low Voltage applications: 1.OV to 6.0V 

• Accepts TTL input levels between VOC = 2.7V and V00 = 3.6V 

• Low typ "ON" resistance: 
804 at V00 — VEE = 4.5V 
1204 at V00 — VEE = 3.OV 
2954 at V00 — VEE = 2.OV 

• Logic level translation: to enable 3V logic to communicate 
with t 3V analog signals 

• Typical "break before make" built in 

• Output capability: non-standard 

• Icc category: MSI 

QUICK REFERENCE DATA 
GND = 0 V; Tawb = 25'C; tr =t ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPZH/tPZL 
Turn "ON" time: 
E to V0S
nS to V05 

CL = 15pF 
RL = 1 K4 
Vcc= 3.3V 

19 ns 

tPHZ/tPLZ 
Turn "OFF" time: 
E to VOS 
nS to V05 

20 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per switch Notes 1, 2 13 pF 

Cg Maximum switch capacitance 5 pF 
NOTES: 
1. CPp is used to determine the dynamic power dissipation (PD in µW) 

Pp = CPp x V002 x f; + v (CL x V002 x fo) where: 
fi = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VOC = supply voltage in V; 
VCC = supply voltage in V. 
v (CL x V0C2 x ft.,) = sum of the outputs. 

2. The condition is Vi = GND to Vcc. 

DESCRIPTION 
The 74LV4316 is a low-voltage CMOS device that is pin and 
function compatible with 74HC/HCT4316. 

The 74LV4316 has four independent analog switches. Each switch 
has two input/output terminals (nY, nZ) and an active HIGH select 
input (nS). When the enable input (E) is HIGH, all four analog 
switches are turned off. 
Current through a switch will not cause additional VC0 current provided 
the voltage at the terminals of the switch is maintained within the 
supply voltage range; V00 > (Vy, V7) > VEE. Inputs nY and nZ are 
electrically equivalent terminals. VCC and GND are the supply voltage 
pins for the digital control inputs (E and nS). The V00 to GND ranges 
are 1.0 to 6.0 V. 
The analog inputs/outputs (nY and nZ) can swing between V00 as a 
positive limit and VEE as a negative limit. 

Vcc — VEE may not exceed 6.0 V. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic DIL —40°C to +125°C 74LV4316 N 74LV4316 N SOT38-4 

16-Pin Plastic SO —40°C to +125°C 74LV4316 D 74LV4316 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +125°C 74LV4316 DB 74LV4316 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +125°C 74LV4316 PW 74LV4316PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1, 4, 10, 13 1Z -4Z Independent inputs/outputs 

2, 3, 11, 12 1Y -4Y Independent inputs/outputs 

7 E Enable input (active LOW) 

8 GND Ground (OV) 

9 VEE Negative supply voltage 

15, 5, 6, 14 1S -4S Select inputs (active HIGH) 

16 V00 Positive supply voltage 
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Quad bilateral switches 74LV4316 

IEC LOGIC SYMBOL 

LOGIC SYMBOL 

S 

25 

35 

4S 

15 

12 

27 

2Z 

35 

3Z 

47 

4Z 

2 

5VO1651 

SCHEMATIC DIAGRAM (ONE SWITCH) 

FUNCTIONAL DIAGRAM 

s 

6 

14 

16 

is 

V CC 

---Ps-
17 

 2Z 

2S 

_ 

25 
LOGIC LEVEL 
CONVERSION 
AND CONTROL 3Z 

3S 

_ 

I 
37 

4Z 

4S I 

4V 

E GND I VEE 

7 18 9 

z 

a 

3 

10 

13 

12 

SVO 1653 
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Quad bilateral switches 74LV4316 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

V00 DC supply voltage See Note 1 1.0 3.3 6.0 V 

Vi Input voltage 0 — VOO V 

VO Output voltage 0 — V00 V 

Tamb Operating ambient temperature range in free air 
See DC and AC 
characteristics 

—40 
—40 

+ 
+125 

C

V00 = 1.0V to 2.0V - - 500 

t„ tt Input rise and fall times Vcc = 2.0V to 2.7V 
V00 = 2.7V to 3.6V 

— 
— 

— 
— 

200
100 

ns/V

V00 = 3.6V to 5.5V — — 50 

NOTE: 
1. The LV is guaranteed to function down to VC0 = 1.0V (input levels GND or V00); DC characteristics are guaranteed from Vcc = 1.2V to V00 = 5.5V. 

ABSOLUTE MAXIMUM RATINGSI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VOc DC supply voltage —0.5 to +7.0 V 

t hK DC input diode current Vi <—0.5 or Vi > V00 + 0.5V 20 mA 

t 'OK DC output diode current VO <—0.5 or VO > V00 + 0.5V 20 mA 

t lO DC switch current —0.5V <V0 <V00 + 0.5V 25 mA 

Tsr9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
—plastic DIL 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125-C 
above +70°C derate linearly with 12 mW/K 
above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad bilateral switches 74LV4316 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT -40 C to +85°C -40°C to +125'C 

MIN TYP1 MAX MIN MAX 

Voo = 1.2 V 0.90 0.90 

Voo = 2.0 V 1.40 1.4 

VIH 
HIGH level Input 
voltage Vcc = 2.7 to 3.6 V 2.00 2.0 V 

Voo=4.5V 3.15 3.15 

Voo = 6.0 V 4.20 4.20 

Voo = 1.2 V 0.30 0.30 

Voo = 2.0 V 0.60 0.60 
V 

L 
LOW level Input 
voltage V =V 2.7 to 3.6 V cc 0.80 0.80 

Voo = 4.5 V 1.35 1.35 

Voo = 6.0 V 1.80 1.80 

+I 
— 

Input leakage 
current 

Voo = 3.6 V; VI = 
Voo 

or GND 
Voo = 6.0 V; VI = Voo or GND 

1.0 
2.0 

1.0 
2.0 µA 

±Is 
Analog switch 
OFF-state current V = 3.6 V; V — V or V 

cc 1 — VIH IL 1.0 1.0 
pA 

per channel VCC = 6.0 V; V1 = VIH or VIL 2.0 2.0 

±Ig 
Analog switch 
ON-state current V = 3.6 V; V — V or V cc 1 — VIH IL 1.0 1.0 µA 
per channel Vcc = 6.0 V; VI = VIH or VIL 2.0 2.0 

Quiescent supply Voo = 3.6V; VI = Vcc or GND; Io = 0 20 40 
l oo current Voo = 6.0V; VI = Voo or GND; Io = 0 40 80 µA 

Additional 
41cc quiescent supply 

current per input 
VCC = 2.7 V to 3.6 V; VI = 

Vco 

—0.6 V 500 850 µA 

VCC = 1.2V;  VI = VIH or VIL 295 — — 
VCC = 2.0 V; VI = VIH or VIL 120 860 990 

R 
oN 

ON-resistance 
(peak) 

VCC = 2.7 V; VI = VIH or VIL 
VCC = 3.0 to 3.6 V; VI = VIH or VIL 

110 300 
270 

360 
325 

SZ

Voo = 4.5 V; VI = VIH or VIL 
80

70 
200 240 

VCC = 6.0 V; VI = VIH or VIL 180 215 

VCC = 1.2V; VI = VIH or VIL 225 - -
VCo = 2.0 V; V1= VIH or VIL 110 240 290 

R 
oN 

ON-resistance 
(rail) 

VCC = 2.7 V; VI = VIH or VIL 
VCC = 3.0 to 3.6 V; VI = VIH or VIL

85 
55 

150 
135 

180 
180 S2 

VCC = 4.5 V; V1 = VIH or VIL 40 100 120 
VCC = 6.0 V; V1 = VIH or VIL 35 90 110 

Vcc = 1.2V; VI = VIH or VIL 250 - -
VCC = 2.0 V; VI = VIH or VIL 120 270 325 

R 
oN ON-resistance 

(rail) 
VCC = 2.7 V; V1 = VIH or VIL 
VCC = 3.0 to 3.6 V; VI = VIH or VIL 

75
60 

170
155 

205
180 S2 

VCC = 4.5 V; V1 = VIH or VIL 45 115 135 
VCC = 6.0 V; V1= VIH Or VIL 40 105 120 

VCC = 1.2V; VI = VIH or VIL — 
Maximum variation VCC = 2.0 V; V1 = VIH or VIL 5 

oR oN 
of ON-resistance 
between any two 

VCC = 2.7 V; VI = VIH or VIL 
VCC = 3.0 to 3.6 V; V1 = VIH or VIL

4 
4 52 

channels VCC = 4.5 V; VI = VIH or VIL 3 
VCC = 6.0 V; VI = VIH or VIL 2 

NOTE: 
All typical values are measured at Tame = 25`C. 

2. At supply voltage approaching 1.2V, the analog switch ON-resistance becomes extremely non-linear. Therefore it is recommended that 
these devices be used to transmit digital signals only, when using these supply voltages. 
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Quad bilateral switches 74LV4316 

Figure 1. Test circuit for measuring ON-resistance (Ron). 

HIGH 

(from select inputs) 

nV nZ 

VI = Vec or VEE 

VG

(open circuit) 

VEE 

SV01657 

Figure 3. Test circuit for measuring ON-state current. 

Figure 2. Test circuit for measuring OFF-state current. 

RON 
(W) 

300 

250 

200 

50 
V0O = 3.0 V 

00 

50 

V00 = 2.0 V 

V00 = 4.5 V 

0 1.2 2.4 3.6 4.8 
Vu (V) 

SV01658 

Figure 4. Typical ON-resistance (RON) as a function of input 
voltage (V15) for V;S = 0 to Vcc — VEE• 
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Quad bilateral switches 74LV4316 

AC CHARACTERISTICS 
GND=0V; r =tt ≤2.5ns;CL =50pF 

SYMBOL PARAMETER 

LIMITS 

UNIT 
CONDITION 

-40 to +85 °C -40 to +125 °C 

MIN TYP1 MAX MIN MAX Vcc(V) OTHER 

tPHL~tPLH 
Propagation delay 
V;s to Vos

30 

ns 

1.2 

RL = 
— 5CL 0 

Figure 
2F 

10 19 24 2.0 

8 14 18 2.7 

6` 11 14 3.0 to 3.6 

5 9 12 4.5 

4 7 9 6.0 

t t PZH PZL 
Turn-on time 
E to Vos

110 

ns

1.2 

CL 50 F 
L 

p 
Figures 13 and 14 

37 70 85 2.0 

28 51 63 2.7 

212 41 50 3.0 to 3.6 

19 35 43 4.5 

15 27 33 6.0 

tPZH/tPZL 
Turn-on time 
nS to Vos

95 

ns 

1.2 

RL = 1 kQ, 

gures 1F 3 and 14 

32 61 75 2.0 

24 45 55 2.7 
182 36 44 3.0 to 3.6 

16 31 37 4.5 

12 23 29 6.0 

tpHZ/tpLZ 
Turn-off time 
E to Vos

105 

ns 

1.2 

RL = 1 kQ; 
PF CL -S0 13

Figures 13 and 14 

37 68 80 2.0 

28 51 59 2.7 
222 41 48 3.0 to 3.6 

20 35 41 4.5 

16 28 32 6.0 

t t PHz PLZ 
Turn-off time 
nS to Vos

90 

ns 

1.2 

CL 1 F 
L pFigures 13 and 14 

32 59 70 2.0 

24 44 52 2.7 
192 36 42 3.0 to 3.6 

17 31 36 4.5 

14 24 28 6.0 

NOTES: 
1. All typical values are measured at Tamb = 25`C. 
2. All typical values are measured at = 3.3V 

1998 Jun 23 450 



Philips Semiconductors Product specification 

Quad bilateral switches 74LV4316 

ADDITIONAL AC CHARACTERISTICS 
GND=0V; r =tt≤2.5ns;CL=50pF 

SYMBOL PARAMETER TYP UNIT (V) VI 
~~1 

p) CONDITIONS 

0.80 3.0 2.75 RL =10 k4; CL =50pF Sine-wave distortion f = 1 kHz 
6.0 5.50 Figure 10 0.40 

2.40 3.0 2.75 AL = 10 kO; CL = 50 pF Sine-wave distortion f = 10 kHz 
6.0 5.50 Figure 10 1.20 

Switch "OFF" signal feed through —50 dB 
3.0 Note 1 AL = 600 k4; CL = 50 pF; f=1 MHz

-50 6.0 Figures 5 and 11 

Crosstalk between any two switches —60 d8 
3.0 Note 1 RL = 600 k4; CL = 50 pF; f=1 MHz 

-60 6.0 Figure 7 

Cros 110between enable address as 3.0 AL = 600 k4; CL = 50 pF; f=1 MHz V 
v v1 

input t y sage al
input to any switch (peak-to-peak value) mV 

6.0 
(nS or E, square wave between Vcc 
and GND, Tr = tt = 6 ns) Figure 8 220 

fmax Minimum frequency response (-3 dB) 
180 

mHz 
3.0 
6.0 

Note 2 AL = 50 k4; CL = 50 pF 
Figures 6 and 9 200 

CS Maximum switch capacitance 5 pF 
GENERAL NOTES: 
V;5 is the input voltage at nY or nZ terminal, whichever is assigned as an input. 
VO5 is the output voltage at nY or nZ terminal, whichever is assigned as an output. 
NOTES: 
1. Adjust input voltage VIS is 0 dBm level (0 dBm = 1 mW into 600 4). 
2. Adjust input voltage VIS is 0 dBm level at V0 for 1 MHz (0 dBm = 1 mW into 50 4). 

Figure 5. Typical switch "OFF" signal feed-through as a 
function of frequency. 

NOTES TO FIGURES 5 AND 6: 
Test conditions: VCC = 3.0 V; GND = 0 V; RL = 50O; RSouRCE = 1 k4. 

Figure 7. Test circuit for measuring crosstalk between any two switches. 
(a) channel ON condition; (b) channel OFF condition. 

Figure 6. Typical frequency response. 
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Figure 8. Test circuit for measuring 
crosstalk between control and any switch. 

NOTE TO FIGURE 8: 
The crosstalk is defined as follows (oscilloscope output): 

Figure 10. Test circuit for measuring sine-wave distortion. 

Figure 9. Test circuit for measuring 
minimum frequency response. 

NOTE TO FIGURE 9: 
Adjust input voltage to obtain 0 dBm at VO5 when F1 = 1 MHz. After 
set-up frequency of f; is increased to obtain a reading of —3 dB at Vos. 

Figure 11. Test circuit for measuring 
switch "OFF" signal feed-through. 
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WAVEFORMS 
VM=1.5Vat2.7V≤VCC≤3.6V 
VM=0.5xVCcat2.7V>Vc >3.6V 
VOL and VOH are the typical output voltage drop that occur with the 
output load 
V,= VOL +0.3Vat2.7V≤ ≤3.6V 
Vx= VOL +0.1 xVC0at2.7V>VOC >3.6V 
Vy = VON —0.3 V at 2.7 V ≤ V00 ≤ 3.6 V 
VV =VOH —O.1 XV0Cat2.7V>V00 >3.6V 

VI

INPUTS /vM 

GND 

tPLH_ . F i F IPHL 
VOH 

OUTPUTS 

VOL 
SVO 1638 

Figure 12. Input (Vts) to output ('/ ) propagation delays. 

TEST CIRCUIT 

Figure 13. Turn-on and turn-off times 
for the inputs (nS, E) to the output (Vo$). 

Test Circuit for Outputs 

SWITCH POSITION 
TEST S1

tPLH/IPHL 

tPLZ/IPZL 

tPHZ/tPZH 

Open 

VS1 
GND 

Vcc Vi Vst 

<2.7V VCC 2 * V00 
2.7-3.6V 2.7V 2 * VCC 

≥ 4.5 V VCC 2 * VCC 

95% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

V 

10% 

tw 

w tTHL III) 

f ITLH (tr) 

90% 90% 
VM VM 

tw

90% Vi 

VM = 1.5V 
Input Pulse Definition 

OV 

F  hLH (td 

t ITHL ltt) 

Vi 

10% 
oV 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

5v00044 

Figure 14. Load circuitry for switching times. 
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FEATURES 
• Wide supply voltage range of 0.9 V to 6 V allows 1 to 4-cell 

applications 

• 10 V allowed on special inputs 

• Supports virtually all battery chargers, including switched-mode 
power supplies 

• On-chip timer calculates the actual capacity of the battery by 
measuring the charger time, discharge time and self-discharge time 

• Automatic switch-over to trickle charge after completion of the 
charge time 

• Can be adjusted for use with different types of batteries: 
— Charge time: 410 16 hours 

— Discharge time: 15 minutes to 4.7 hours 

— Self-discharge time: 5010 100 days 

• Battery status indication included: 
— LED output for charging/full indication 

— MOLLI output for battery-low indication 

• LED mode select allows two different methods of indication 

• Automatic power-ON reset 

• Low-power consumption 

• Requires only a few peripheral components 

• Very accurate on-chip oscillator 

• Scan test facilities included 

• Inc category: non-standard. 

APPLICATIONS 
• Time-controlled NiCd and NiMH low-current chargers 

• Domestic appliances such as rechargeable battery shavers, 
electric toothbrushes etc. 

• Portable equipment such as notebook PCs, laptop PCs, camera 
flash units etc. 

• Personal communications like cordless telephones, personal 
mobile radios, pagers, etc. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C 

SYMBOL PARAMETER CONDITIONS TYPICAL TYPICAL TYPICAL UNIT 

Vcc DC supply voltage 0.9 6.0 V 

ICS Operating supply current 
Vcc = 3.3V; self-discharge mode; 
R5 = 100 k4; 
C1 = 220nF 

36 µA 

At Oscillator frequency tolerance VCc = 1 to 6 V 7 OJ 

DESCRIPTION 
The 74LV4799 is a low-voltage Si-gate CMOS control IC for battery 
management. It consists of: 

• 17-stage divider 

• 10-stage up/down counter 

• Control logic 

• Integrated precision oscillator (using external timing components) 

• Automatic power-ON reset 

• Scan test facilities 

• Battery charging/full indication output (LED) 

• Battery-low indication output (MOLLI) 

• Open-drain-N outputs for driving the load transistor 

Battery management with the 74LV4799 is based on the principle of 
time measurement. It measures the charge time, discharge time and 
self-discharge time by means of a very accurate on-chip oscillator, a 
divider and an up/down counter. 

PIN CONFIGURATION 

v 

LF6 

EN z 

s 

15 

vcc 

SCI 

Eli 3 14 SCAN 

4 13 Iosc 

PWRS 5 12 As 

MOLLI/SCO 6 Rp 

SELI 7 10 Ac 

GND DI 

SV0 1643 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA CODE 

16-Pin Plastic OIL 0°C to +70°C 74LV4799 N 74LV4799 N SOT38-4 

16-Pin Plastic SO 0`C to +70-C 74LV4799 D 74LV4799 D SOT109-1 

16-Pin Plastic SSOP Type II 0°C to +70°C 74LV4799 DB 74LV4799 DB SOT338-1 

16-Pin Plasts TSSOP Type I 0'C to +70" C 74LV4799 PW 74LV4799PW DH SOT403-1 
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FUNCTIONAL DIAGRAM 

IEC LOGIC SYMBOL 

1998 Apr20 ass 



Philips Semiconductors Product specification 

Timer for NiCd and NiMH chargers 74LV4799 

PIN DESCRIPTION 

PIN NO. SYMBOL NAME AND FUNCTION 

1 [ED LED driver output pin (active LOW) 

2 EN Enable output (active HIGH) 

3 EN Enable output (active LOW) 

4 Vin External power input 

5 PWRS Power sense input 

6 MOLLI/SCO More-or-less-low-indication output (active LOW)/scan test output 

7 SEL LED mode select input 

8 GND Ground (0 V) 

9 DIE Discharge input (active LOW) 

10 Rc External resistor pin 3-State oscillator output (charge) 

11 RD External resistor pin 3-State output (discharge) 

12 Rs External resistor pin 3-State output (self-discharge) 

13 losc Oscillator input 

14 SCAN Scan test mode select input (active HIGH) 

15 SCI Scan test input 

16 Vcc Positive supply voltage 

Power On Reset. 
An automatic Power On Reset initiates the IC when the battery is 
discharged and power is connected to the circuit. The initial 
condition is the charge mode in which the counter is reset and 
counts from zero up to maximum. At start up, the battery therefore 
always receives a full charge cycle. When a partially charged battery 
is inserted, it may be over-charged during the first cycle. To guard 
against this, simply replace the resistor at the Rc pin with an NTC 
type which is in good thermal contact with the battery. If the 
temperature of the battery increases, the frequency of the oscillator 
also increases to quickly reach a counter full indication and 
switch-over to trickle charge. With a battery that is almost 
completely discharged, the POR input can also be activated during 
discharge or self-discharge. The counter will then be reset to zero. 
This is a correct action while returning to the initial condition. 

Power-on sensing. 
Because this IC supports virtually all battery chargers, the PWRS input 
has a broad input frequency spectrum (active HIGH to 100 kHz). A 
pull-down circuit at the PWRS input allows detection of the open state 
which corresponds to an inactive charger. A HIGH level on the PWRS 
input, or an AC signal up to 100 kHz, enables the charge mode. 

Start-up with low battery voltage. 
Good start-up, even with an un-charged battery, is assured by using 
the VIN input. The voltage on the VIN input biases the external 
bipolar transistors at the EN or EN output, even if the IC is not yet 
functioning. After the battery has received sufficient charge, the 
internal control logic takes over control of the EN and EN outputs. 

Charge mode. 
This mode is selected when PWRS is active (HIGH or pulsed) and 
the discharge input DIS is HIGH. The EN output is HIGH, and the 
EN output is LOW initiating continuous charge of the battery. The 
counter then counts from the zero state up to the maximum value. 
The clock frequency is determined by the external capacitor and 
resistor connected to the Rc output. The counter stops when it 

reaches its maximum value and the EN and EN outputs switch over 
from the continuous charge to the trickle charge mode. 

Trickle charge mode. 
At the maximum counter value, it is assumed that the battery is fully 
charged. The counter stops and remains on this maximum value. 

The EN and EN outputs switch over from the continues charge to 
the trickle charge mode. In the trickle charge mode, the average 
charge current is reduced to only compensate the self-discharge of 
the battery by using the dedicated duty cycle control. The control is 
dedicated because it adjusts the duty cycle in inverse proportion to 
the load current, resulting in a fixed charger current irrespective of 
the kind of charger (e.g. 4-hour or 16-hour charger). In the trickle 
charge mode, the oscillator circuitry alternately generates 4 periods 
of Rc -Cl time-constant, and 3 periods of the Rs -Cl time-constant 
(See Figure 1). 

Discharge mode. 
The discharge input (DIE) is used to detect the discharge of the 
battery. If DIE is LOW, the counter counts down. The clock 
frequency is determined by the external capacitor and resistor at the 
RD output. If PWRS is inactive (LOW or open), the EN output is 
LOW, and the EN output is in the high impedance OFF-state (no 
charge of the battery). This is called the discharge mode. If PWRS is 
active, the circuit is in the charge/discharge mode. 

Charge/Discharge mode. 
If DIE is LOW and PWRS is active (HIGH or pulsed), the circuit is in 
the charge/discharge mode. The counter counts down. The clock 
frequency is determined by the external capacitor and resistor tied 
at the RD output. The EN output is HIGH, and the EN output is LOW 
initiating continuous charge of the battery. The battery is therefore 
charged and discharged at the same instant, thereby maintaining a 
better load condition of the battery. 
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Self-discharge mode. 
If DIS is HIGH and PWRS is inactive (LOW or open), the battery is 
being neither charged nor discharged. The circuit is in the 
self-discharge mode. This mode represents the battery leakage 
(self-discharge). The counter counts down. The clock frequency is 
determined by the external capacitor and resistor at the RS output. 
When the counter reaches the zero state, it stops. 

LED  mode select. 
The LED output drives a battery status LED which indicates the 
charge/full status of the battery. For optimum flexibility, two modes of 
operation are built-in. 

• Mode 1: If SEL is LOW, the LED output is active LOW in the 
charge mode, and the LED blinks with a frequency of 
about 1 Hz during trickle charge. 

• Mode 2: If SEL is HIGH or open, the LED output blinks with a 
frequency of about 0.25 Hz in the charge mode, and is 
active LOW during trickle charge. In the discharge or 
self-discharge mode, the LED output is open except 
when PWRS is active (HIGH or pulsed). Then, the 
battery is charging and discharging simultaneously. 
Although the discharge mode is dominant, the LED 
output is active when PWRS is also active. 

NOTE: The blink frequency depends on the oscillator frequency. 
(See application information) 

Low indication. 
As part of the user interface, the MOLLI output shows when the 
battery needs to be charged. MOLLI stands for More Or Less Low 
Indication (active LOW). The function is as follows: In the discharge 
mode, (DIS is active LOW), the counter counts down and, when it 
reaches the zero state, it stops. If DIS is switched HIGH, the MOLLI 
output gives an output signal of four periods of about one second, 
with a 50% duty cycle. This can be used to activate a buzzer. The 
MOLLI output signal of four periods will be interrupted as soon as 
PWRS is activated. 

Alarm indication. 
If an almost completely discharged battery is connected to the 
charger, it may not be noticed by the user if the load switch is still 

FUNCTION TABLE 1 

OPERATING 
MODES 

INPUTS OUTPUTS DIVIDER/COUNTER 

PWRS VIN DIS EN EN Rc RD Rs MODE VALUE 

Charge H or Jill. H H H L JIJL Z Z Count up 22 sections < max 

Trickle charge H orJllL H H JIIL 1JIf Jul. Z JIJI Stop max 

Charge/discharge H or Jill. H L H L Z JUL Z Count down 18 sections ≥ min 

Discharge L or open X L L Z Z JIJL Z Count down 18 sections ≥ min 

Self-discharge L or open X H L Z Z Z JIJL Count down 27 sections ≥ min 

on. To prevent damaging the battery, an alarm signal on the LED 
output will alert the user to switch off the load. The alarm signal is 
easily recognized, because the LED output will blink at a higher 
frequency than normal (about 5 Hz instead of 1 Hz). This alarm 
indication is only active if the SEL input is HIGH or open. If the SEL 
input is LOW, no alarm indication is present, because in many 
applications simultaneous charging and discharging is quite 
acceptable. (See charge/discharge mode) 

Scan test mode. 
If the SCAN input (pin 14) is made active HIGH, the circuit is in the 
test mode. The tester clock is connected to the IOSC pin (pin 13). In 
the scan mode, the on—chip oscillator is bypassed to allow rapid 
testing of the divider/counter. The scan test patterns are available on 
request. The scan test data is entered serially through the SCI input 
(pin 15). The scan out data is present on the MOLLT/SCO output 
(pin 6), which then acts as a scan output. 

Remaining energy indication. 
The scan test facility can be used as a remaining energy indication 
because the value of the counter can be read out at the scan output 
(MOLLI/SCO). This is done by briefly interrupting the normal mode 
of operation, putting the circuit in the scan mode, and reading out 
the counter value. The circuit then reverts to the normal mode. This 
only works correctly with the MOLLI/SCO output and SCI input 
linked (round coupled loop) and with exactly 49 clock pulses applied 
to the losc input. 

The serial scan-out data is available on the MOLLI/SCO output. The 
value of the counter can be decoded by reading the correct bits. 
Details are given later in the section "Application information". 

Output drivers EN and EN. 
In one-cell battery (low-voltage) applications, the drive from the 
ENABLE output (EN) is insufficient to provide the base current directly 
for the extemal bipolar PNP regulator transistor. The inverse signal has 
therefore been made available at the ENABLE output (EN) to drive an 
extra bipolar NPN transistor that can provide the base current for the 
bipolar PNP regulator transistor as shown in Figure 2. 
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FUNCTION TABLE 2 

STATUS 
INDICATION 

INPUTS OUTPUTS COUNTER 

PWRS SELI1) LED MW MODE VALUE 

Charge 
H or NL 

H or JUL 

H 

H 

L 

H or open 

L 

Ulf 

Z 

Z 

Count up 

Count up 

< max 

< max 

Charge/discharge H or JUL L L L Z Count down ≥ min 

Trickle charge H orlit 
H or 

H 
H 

L 
H or open 

ZJlJ 
L 

Z 
Z 

Stop 
Stop 

max 
max 

Discharge L or open L X Z Z Count down > min 

Self-discharge L or open H X Z Z Count down > min 

Low L or open T X Z 15 Stop min 

Low T T X Z Zit) Count up ≥ min 

Alarm H or L H or open ljlf Z Count down ≥ min 

NOTES: 
1. Don't change SEL during operation. 
2. The MOLL) function will be interrupted as soon as PWRS is activated. 

H = HIGH voltage level 
L = LOW voltage level 
Z = high impedance OFF-state 
X = don't care 
JUL = pulsed (H/L) 
W = pulsed (Z/L) 
If = 4 periods of about one second (Z/L) 
T = LOW-to-HIGH level transition 

Z-state 
R 0

R S I - 

i osc 

EN 

EN 

Z-state 

Z-state 

Z-state 

Z-state 

Operation in the trickle charge mode. The duration of the RC cycle determines the duty cycle of the enable outputs (EN and LN(. allowing a dedicated 
control. The average trickle charge current will compensate for the self-discharge, independent of the charge current. 

SVO1646 

Figure 1. Trickle charge mode characteristics. 
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RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT 

VCC DC supply voltage See Note 1 0.9 1.2 6 V 

VI 
Input voltage pins 4, 5, and 9 
Input voltage pins 7, 13, 14, and 15 

0 
0 

- 
— 

10 
VCC V

V0 Output voltage pins 10, 11, and 12 
Output voltage pins 1, 2, 3, and 6 

0 
0 

— 
- 

Vcc 
10 V 

Tomb Operating ambient temperature range in free air 
See DC and AC 

characteristics per device 
0 +70 C

tr, tp 

Input rise and fall times pins — — 10 ms 

Input rise and fall times pins 7, 14 and 15 

VCC = 1.0V; VI = 1.0V 
Vcc = 2.0V; Vi = 2.0V 
VCC = 3.0V; VI = 4.5V 
VCC = 3.6V; VI = 6.0V 

- 
- 
- 
- 

- 
- 
- 
- 

500 
200 
100 
50 

ns

Input rise and fall times pin 9 — — 2 µs 

NOTE: 
1. Single sided input protection applied on pins 4, 5, and 9. 

ABSOLUTE MAXIMUM RATINGS2, 3 

In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VCC DC supply voltage —0.5 +7.0 V 

IIK 

DC input diode current pins 4, 5 and 9 VI <—0.5 or V1> 12 V +20 

mA DC input diode current pins 7, 13, 14 and 15 VI <-0.5 or VI > VCC + 0.5 V +20 
NON repetitive peak DC input diode current pin 9 V1> 10 V and t < 10µs; see note 1 10 

V DC input voltage range pins 4,5 and 9 —0.5 +12 V 
DC input voltage range pins 7, 13, 14 and 15 —0.5 VCC + 0.5 V 

'OK DC output diode current pins 1, 2, 3 and 6 VO <-0.5 V -20 mA 

I0 DC output sink current pins 1, 2, 3 and 6 VO >0 V —25 mA 

'OK DC output diode current pins 10, 11 and 12 VO <—0.5 or V0> VCC + 0.5 V 20 mA 

10 DC output sink or source current pins 10, 11 and 12 -0.5 V < VO < VCC + 0.5 V ±25 mA 

IGND' Icc DC GND or VCC current ±50 mA 

Tstg Storage temperature range —65 +150 °C 

P00

Power dissipation per package 
Plastic DIL 
Plastic mini-pack (SO) 
Plastic shrink mini-pack (SSOP and TSSOP) 

for temperature range: —40 to +125°C 
above + 70°C derate linearly with 12 mW/K 
above + 70 °C derate linearly with 8 mW/K 
above + 60 °C derate linearly with 5.5 mW/K 

750 
500 
400 

mW 

NOTES: 
In applicat'ons where a motor is present, the input voltage may exceed the maximum Vi, level of 10 V at the D input for a very short period 
when the motor is switched off. 

2. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those under "recommended operating conditions" is not implied. Exposure to absolute 
maximum rated conditions for extended periods may affect device reliability. 

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT +25°C 0'C to +70°C 

MIN TYP MAX MIN MAX 

ViH HIGH level Input voltage 

Vcc=1.0V 0.8 0.5 - 0.8 —

V 
Vcc = 4.5 V 3.6 2.4 — 3.6 — 

Vcc=6.0V 4.8 3.2 - 4.8 -

VIL LOW level Input voltage 

Vcc 

=1.0V - 0.5 0.2 - 0.2 

V 
Vcc = 4.5 V — 2.1 0.9 - 0.9 

Vcc =6.0V — 2.8 1.2 — 1.2 

VOH 

HIGH level output voltage; 
Ac, RO outputs 

Vcc 

= 1.0 V; VI = ViH or VIL; Ic =-190µA 0.90 0.96 - 0.89 -

V 
Vcc = 6.0 V; VI = VIH or VIL; IO = -6.1 mA 5.73 5.84 - 5.66 

HIGH level output voltage; 
Rg output 

V 1.0 V; V = V or V 24 A cc = I - IH IL; o = µ 0.90 0.96 - 0.89 -
Vcc = 6.0 V; VI = VIH or VIL; lO = 760pA 5.73 5.84 — 5.66 —

VOL 

LOW level output voltage; 
Ac, Rp outputs 

Vcc 

= 1.0 V; VI = VIH or VIL; IC = 190µA - 0.04 0.10 - 0.11 

V

Vcc = 6.0 V; VI = VIH or VIL. Ic = 6.1 mA - 0.16 0.26 - 0.33 

LOW level output voltage; 
Rs output 

Vcc = 1.0 V; VI = VIH or VIL, lo =24µA - 0.04 0.10 - 0.11 

Vcc 

= 6.0 V; VI = VIH or VIL; lo =760pA - 0.16 0.26 - 0.33 

LOW level output voltage; Vcc = 1.0 V; VI = VIH or VIL; Ic = 220µA - 0.04 0.10 - 0.11 

NOLLI, LED outputs Vcc = 6.0 V; VI = VIH or VIL, lo = 7.4mA - 0.17 0.26 - 0.33 

LOW level output voltage; 
EN output 

Vcc = 1.0 V; VI = VIH or VIL, lO =360µA; 
pin 4 open 

— 0.04 0.10 - 0.11 

Vcc = 6.0 V; VI = VIH or VIL; lO =13.OmA; 
pin 4 open 

— 0.17 0.26 - 0.33

LOW level output voltage; 
EN output VCC = 1.3 V; VI = VIH or VIL; pin 4 = 10 V1 - 0.12 0.35 - 0.40 

LOW level output voltage; 
EN output 

Vcc = 1.0 V; VI = VIH or VIL, lo =140µA; 
pin 4 HIGH 

_ 0.04 0.10 - 0.11 

VCC = 6.0 V; VI = VIH or VIL, lo =5.0mA; 
pin 4 HIGH 

_ 0.17 0.26 - 0.33 

Vcc 
POR level 
active inactive 

0.25 
— 

- 
— 

0.65 
0.9 - - V

Icc Quiescent supply current 
Vcc = 6.0 V; VI = or GND; 
pins 5, 14, and 15 at GND; 
pins 7 and 9 at Vc02

— 34 50 - 400 µA 

II 

Input leakage current 
pins 4 and 9 Vcc = 1.0 V; VI = 10 V - - 500 — —

nA 
Input leakage current 
pins 14 and15 Vcc = 6.0 V; VI = Vcc or GND - - 100 - -

Pull-up current pin 7 
Vcc=1.0V; VI=GND -0.5 -2.4 -10 — —

µA 
Vcc=6.0V; 

VI =GND -0.5 -2.4 -10 - - 

Put-down current pin 5 
Vcc=1.0V; VI =Vcc 0.5 2.4 10 _ - 

Vcc = 6.0 V; VI = Vcc 0.5 2.4 10 — — 

IOZH 

OFF-state current 
pin 1, 3, and 6 V 6.0 V; V V or V V 10 V cc = = IH U o = - - 500 — —

nA OFF-state current pin 2 Vcc = 6.0 V; VO = 6 V; V, = open — — 100 _ — 

OFF-state current pin 3 Vcc = 6.0 V; VI = VIH or V IL; VO =6V - - 100 — — 

OZ 
OFF-state current 
pins 10, 11, and 12 

Vcc = 6.0 V; VI = VIH or V IL; 
VO = Vcc or GND 

_ _ ±100 — — nA 

NOTE: 
1. This item guarantees that an external b'polar NPN-transistor can be switched off by the EN output. 
2. Oscillator disabled. This can be done by lOc = HIGH or LOW. 
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AC CHARACTERISTICS 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

TEST CONDITIONS Tamb (°C) 
+25 0 to+70 SYMBOL PARAMETER UNIT 

Vcc(V) MIN TYP MAX MIN MAX 

Of Oscillator frequency spread 
1.0 Any resistor or capacitor according to —11 4 +3 % 

6.0 the application information, see note 1 _g —2 +5 

6L50 Duty factor at pin 1 1.0 See Note 2 
— 50 

%
6.0 - 50 

6M0LLI Duty factor at pin 6 10 See Note 3 
— 50 O

6.0 - 50 

tdeb Debounce suppression at pin 9 
1.0 — 67 

ms 
6.0 — 65 

fi(max) 
Maximum frequency at power 
sense input 

1.0 100 kHz6.0 100 

fi(min) 
Minimum frequency at power 
sense input 

1 .0 50 Hz
6.0 50 

NOTES: 
1. The osci lator frequency can be calculated by: f _  0.36 

RxC1 
2. During b inking. 
3. An output signal of four periods will appear in case of discharged batteries and DT S is switched HIGH. 

APPLICATION INFORMATION 
Oscillator. 
The frequency will be determined by the external components R, RD, A5, and C 1. The frequencies can be calculated by the following 

expressions: f =  0.36  f -  0.36  f _  0.36 
Rc x C1 Rp x C1 RS x C1 

R and Cl determine the charge time. 
RD and Cl determine the discharge time. 
Rs and Cl determine the self-charge time. 

The charge, discharge and self-discharge times can be calculated as follows: 

Charge time = 2zz, 
Discharge time = 12 8: Self-discharge time = 2z 

fc fD fs

1 
In the trickle charge mode, the average charge current will be reduced by a factor: 3x Rs

1 +4xR~ 
External components range 

SYMBOL PARAMETER 
TEST CONDITIONS Tamb (°C) 

UNIT +25 

Vcc(V) Vf OTHER MIN TYP MAX 

Rc/RD Resistor range 

1.0 

Cl = 0.22 µF 

5.360 100 
k52 

2.0 1.150 100 

4.5 0.562 100 
kO 

6.0 0.511 100 

Rg Resistor range 

1.0 

Cl = 0.22µF 

42.20 825 
k4 

2.0
9.09 825 

4.5 
- 

4.22 825 
k4 

6.0 3.32 825 

Cl Capacitor range 

1.0 no limit 
p 
F

2.0 no limit 

4.5 no limit 
p 

F

6.0 no limit 
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Charge discharge times 

PARAMETER TIME RANGE CONDITIONS 

Charge time 4 hours to 16 hours 
Components ranges are within the values
given in Section "External components range" Discharge time 15 minutes to to 4.7 hours 

Self-discharge time 50 days to 100 days 

LED frequency 
The frequency of the CE6 output (pint) is determined by the oscillator frequency. 
Three modes of operation, each with its own frequency, are possible. 

Mode SEL 110 frequency 

Charge H or open fc 
256 

Trickle charge L 
1 

6 + 6
'c is 

Alarm H fD 
32 

IROCLI pulse duration 
The MOLLI output gives an output signal of four periods with a 50 
duty cycle. The duration of one period is determined by: 16/fa

Timing accuracy. 
The timing accuracy depends on the accuracy of the on—chip 
oscillator and on the external R and C components. The inaccuracy 
of the on—chip oscillator is specified as maximum +1-7%. In most 
cases the actual inaccuracy will be significantly lower. This depends 
on the supply voltage as well as the value of the external 
components. 

Influence of Resistor value. 
Low resistor values cause some spread because the RC 
combination is biased by a 3—State push-pull output. The spread of 

SPREAD-CAUSING FACTORS 

SYMBOL PARAMETER VCC 
(V) 

Tamb (°C) UNIT
MIN TYP MAX 

1.0 7 mV
V05 Offset voltage 

6.0 7 mV 

tp Propagation delay 
1.0 22 us 

6.0 5.5 us 

1.0 170 O 
RON P-channel resistance Rc, Rp outputs 

6.0 25 4 
1.0 250 O 

RON N-channel resistance Ac, RD outputs 
6.0 35 52 

1.0 1300 O 
RON P-channel resistance Rs output 

6.0 180 O 

1.0 1300 4 
RON N-channel resistance Rs output 

6.0 180 52 

the Ro of the push—pull stage will contribute to the frequency 
spread. When high—value resistors are used, any possible output 
leakage of the not—selected 3—State outputs will cause a frequency 
deviation. For these reasons, the resistor values must be within the 
specified ranges. 

Influence of supply voltage 
The trip levels of the oscillator are fixed at 20% and 80% of At 
higher supply voltages the spread of the trip levels decreases in 
greater proportion because the offset voltage remains constant, and 
the propagation delay decreases. Furthermore, the A05 values of 
the push—pull driving stage decrease at higher voltages. 
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Error free operation, even under extreme conditions. 
Several measures are taken in the circuit design to ensure 
error—free operation, even with very low supply voltages. Moreover, 
the circuit has been made very insensitive to the effects of external 
fields. The measures taken during the design are: 

• Use of synchronous logic 
• Bistable FOR instead of monostable POR 

• Data retention assured below a supply voltage of 0.9 V. 

• Debounce circuitry on DS input (maximum expected debounce 
time = 10 ms) 

• Schmitt trigger on PWRS (power sense) input and on D1S input 

• Special oscillator security to prevent any malfunction. 

Synchronous logic and bistable POR. 
Use of synchronous logic results in much lower sensitivity to spikes 
on input pins. The POR is adapted to fit well into a synchronous 
environment. An increasing supply voltage sets the POR. The POR 
output signal is routed to the control logic and divider/counter, it is 
synchronized with the on—chip clock. After all flip—flops are reset, a 
reset acknowledge signal is generated which resets the POR. This 
method ensures that the FOR signal is acknowledged in all cases, 
even at very low voltages. 

Data retention. 
The circuit may be used in an application where an electric motor is 
present. When the motor is switched on, it will disturb the supply 
voltage for a short period. The FOR level is set at such a level that, 
even with very low supply voltages, the POR will not respond during 
motor switch on. The flip—flops will retain their data during the supply 
voltage disturbance because of the inherent data retention of any 
CMOS gate. However, when the battery is almost completely 
discharged and the motor switch is activated, the dip on the supply 
voltage line can be too large. The retention of the POR is therefore 
made deliberately worse than that of the internal flip—fops. The POR 
will therefore respond long before the flip—flops will loose their data. 
This results in a proper start condition for a new charge cycle. 

Debounce circuitry on bl$ input. 
A discharge cycle is activated by a switch. To protect the circuit from 
any bounce of the switch contacts, de—bounce circuitry is provided 

at the DI$ input. The circuitry allows a switch de—bounce time of 
max. 10 ms. 

Schmitt trigger on PWRS (power sense) input. 
The PWRS input can be corrupted by high transients due to 
disturbances on the mains supply. To suppress any false triggering, 
the PWRS input is provided with a Schmitt—trigger. However, for 
some applications, it is advisable to connect a low—value capacitor 
(150 pF min.) between the PWRS input and GND. 

Special oscillator security to prevent any malfunction. 
The excellent performance of the oscillator is achieved by using 
linear op—amp techniques. The oscillator consists of an internal 
reference, two comparators and a latch. Care was taken to design a 
very reliable oscillator even with a supply voltage below 0.9 V. If one 
of the comparators ceases to operate with a supply voltage below 
0.9 V, the latch will not be corrupted. Priority was given to stop the 
oscillator rather than allow uncontrolled oscillation. 

All these measures result in reliable 1-cell to 4-cell battery charge 
management. 

Remaining energy indication: 
The scan test facility can be used as a remaining energy indication 
because the value of the counter can be read—out at the scan output 
(MOLLI/SCO). This is achieved by briefly interrupting the normal 
mode of operation, putting the circuit in the scan mode 
(pin 14 = HIGH), and reading-out of the counter value. The circuit is 
then returned to the normal mode (pin 14 = LOW or open). 

Read-out procedure: The contents of the counter flip-flops can be 
read-out in the scan mode. To ensure that there is no disturbance of 
the circuit function, it is essential to either create a round coupled loop 
by linking the tv1OLLUSCO output (pin 6) directly to the SCI input 
pin 15), or to shift—in the serial data of the scan line at the SCI input 
after completion of the read out cycle. 49 clock pulses are needed on 
the losc input (pin 13) to shift—out the contents of the whole scan line. 
The most—significant bit of the counter will appear at the MOLLf/SCO 
output after the last clock pulse. The least—significant bit after the 
penultimate clock pulse, etc. Selecting the last three or four bits will 
yield sufficiently high accuracy to obtain the counter value which 
represents the remaining energy of the battery. 
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Figure 2. Typical application of the low-voltage 74LV4799. 
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Figure 3. Application diagram of the 74LV4799 in combination with the high-voltage IC TEA1400. 
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Figure 4. Inductive loader, showing the two options A and B. 
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Low Voltage CMOS (LVC) 

Advanced Low Voltage CMOS Logic 

CONTENTS 
74LVCOOA Quad 2-Input NAND gate   467 
74LVC02A Quad 2-Input NOR gate   470 
74LVC04A Hex Inverter   474 
74LVCU04A Hex Inverter (Unbuffered)   478 
74LVC08A Quad 2-Input AND gate  483 
74LVC10A Triple 3-input NAND gate   486 
74LVC11 Triple 3-input AND gate   489 
74LVC14A Hex inverting Schmitt-trigger with 5V tolerant input   493 
74LVC27 Triple 3-input NOR gate   498 
74LVC32A Quad 2-input OR gate   502 
74LVC74A Dual D-type flip-flop with set and reset; positive-edge trigger   506 
74LVC86A Quad 2-Input exclusive OR Gate   511 
74LVC109 Dual JR flip-flop with set and reset, positive-edge trigger   514 
74LVC125A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   519 
74LVC126A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   524 
74LVC138A 3-to-8 line decoder/demultiplexer; inverting   528 
74LVC139 Dual 2-to-4 line decoder/demultiplexer   533 
74LVC157A Quad 2-Input multiplexer   538 
74LVC161 Presettable synchronous 4-bit binary counter, asynchronous reset   543 
74LVC163 Presettable synchronous 4-bit binary counter, asynchronous reset   551 
74LVC169 Presettable synchronous 4-bit up/down binary counter   558 
74LVC240A Octal buffer/line driver with 5-volt tolerant inputs/outputs; inverting (3-State)   566 
74LVC241 A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   571 
74LVC244A/ 
74LVCH244A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   576 
74LVC245A/ 
74LVCH245A Octal bus transceiver with direction pin with 5-volt tolerant inputs/outputs (3-State)   581 
74LVC257A Quad 2-Input multiplexer with 5-volt tolerant inputs/outputs (3-State)   586 
74LVC273 Octal D-type flip-flop with reset; positive-edge trigger   591 
74LVC373A Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   596 
74LVC374A Octal D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   603 
74LVC377 Octal D-type flip-flop with data enable; positive-edge trigger   609 
74LVC541 A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)   614 
74LVC543A Octal D-type registered transceiver (3-State)   619 
74LVC544A Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)   625 
74LVC573A Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   631 
74LVC574A Octal D-type flip-flop; positive-edge trigger with 5-volt tolerant inputs/outputs (3-State)   637 
74LVC623A Octal transceiver with dual enable (3-State)   642 
74LVC646A Octal bus transceiver/register (3-State)   647 
74LVC652 Octal transceiver/register with dual enable (3-State)   657 
74LVC821 A 10-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   666 
74LVC823A 9-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State)   672 
74LVC827A 10-bit buffer line driver with 5-volt tolerant inputs/outputs (3-State)   678 
74LVC841A 10-bit transparent latch with 5-volt tolerant inputs/outputs (3-State)   684 
74LVC1284 3.3V Parallel printer interface transceiver/buffer   689 
74LVC2952A Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)   694 
74LVC4245A Octal dual supply translating transceiver (3-State)   699 
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Philips Semiconductors Product specification 

Quad 2-input NAND gate 74LVCOOA 

FEATURES 

• Wide supply range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5-volt tolerant inputs, for interfacing with 5-volt logic 

QUICK REFERENCE DATA 
GND = 0 V; Tam b = 25'C; tr =t1 ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL 
tPLH 

Propagation delay 
nA, nB to nY 

CL = 50 pF; 
V~0 = 3.3 V 3.0 ns 

CI Input capacitance 5.0 pF 

CpO Power dissipation capacitance per gate VI = GND to Vcc1 28 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PO in 1W) 

PD = CPD X VOO2 x f; + (CL x V0D x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; = supply voltage in V; 
v (CL x V0 2 x fa) = sum of the outputs. 

DESCRIPTION 
The 74LVC00A is a high-performance, low power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

Schmitt-trigger action at all inputs makes the circuit tolerant for 
slower input rise and fall times. 

The 74LVC00A provides the 2-input NAND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40`C to +85°C 74LVC00A D 74LVC00A D SOT108-1 

14-Pin Plastic SSOP Type II -40`C to +85°C 74LVC00A DB 74LVC00A DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +85°C 74LVC00A PW 74LVC00APW DH SOT402-1 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A -4A 
Data inputs 

2, 5, 10, 13 1B -4B 

3, 6, 8, 11 1Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 VOO Positive supply voltage 
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LOGIC DIAGRAM (ONE GATE) 

RECOMMENDED OPERATING CONDITIONS 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H =HIGH voltage level 
L =LOW voltage level 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCG DC supply voltage (for max. speed performance) 2.7 3.6 V 

VGO DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

VO DC output voltage range 0 VGG V 

Tannb Operating ambient temperature range in free-air —40 +85 °C 

t„ tf Input rise and fall times Vcc = 1.2 to 2.7V 
VOO = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGSI 
Absolute Max mum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VGG DC supply voltage (for max. speed 
performance) 

—0.5 to +6.5 V 

IiK DC input diode current Vi <0 -50 mA 

Vl DC input voltage Note 2 —0.5 to +5.5 V 

IOK DC output diode current VG > VGG or VO < 0 ±50 mA 

VO DC output voltage Note 2 -0.5 to VGG + 0.5 V 

IO DC output source or sink current VO = 0 to VGG t 50 mA 

'GND' Icc DC VGG or GND current t 100 mA 

Ts~9 Storage temperature range -O5 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40^C to +85C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V Vcc 

V 
Vcc=2.7to3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; V1 = VIH or VIL; Io = -12mA V00-o.5 

V 
VCC = 3.0V; VI = VIH or VIL; to = -100µA VCc -0.2 Vcc 

Vcc = 3.0V; V1 = VIH or VIL, to = -18mA Vcc -0.6 

Vcc=3.0V; Vi=VIH or VIL lo=-24mA V00 -0.8 

VOL LOW level output voltage 

VCc = 2.7V; Vi = VIH or VIL; to = 12mA 0.40 

V VCC = 3.0V; Vi = VIH or VIL; to = 100µA 0.20 

Vcc = 3.0V; VI = VIH or VIL; to = 24mA 0.55 

II Input leakage current VCC = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

Icc Quiescent supply current VCC = 3.6V; VI = VCC or GND; Io = 0 0.1 10 µA 

~l cc 
Additional quiescent supply current 
per input pin 2.7V to 3.6V; V V 0.6V; I Vcc = I = cc — o = 0 5 500 µA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND=0V; r =tt≤2.5ns;CL=50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCC = 3.3V ±0.3V VCC = 2.7V VCc = 1.2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tpHL/ 
tPLH 

Propagation delay 
nA, nB to nY 1,2 1.5 3.0 5.0 1.5 3.4 5.8 11 ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5 V at V00 ≥ 2.7 V 
VM=0.5•V00atV00<2.7V 
VOL and VCH are the typical output voltage drop that occur with the 
output load. 

Vi 

nA, nB INPUT 

GND 

VoH 

nY OUTPUT 

VOL 

T 
M 

F WHL F PLH 

SV00377 

Waveform 1. Input(nA)to output (nY) propagation delays. 

TEST CIRCUIT 

Waveform 2. Load circuitry for switching times. 
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Quad 2-input NOR gate 74LVC02A 

FEATURES 
• Wide supply range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5-volt tolerant inputs, for interfacing with 5-volt logic 

QUICK REFERENCE DATA 
GND = 0 V; Tawb = 25°C; tr = t} s 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL
tPLH 

Propagation delay 
nA, nB to nY 

CL = 50 pF; 
Vcc = 3.3 V 

2.8 ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 28 pF 

NOTES: 
1. Cp0 is used to determ'ne the dynamic power dissipation (PD in µW) 

PD = CPD x VCD2 x f; +  V (CL x Vc22 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vic = supply voltage in V; 

(CL x V 2 x fo) = sum of the outputs. 
2. The condition is Vi = GND to Vcc. 

DESCRIPTION 
The 74LVC02A is a high performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

The 74LVC02A provides the 2-input NOR function. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40 CC to +85C 74LVC02A D 74LVC02A D SOT108-1 

14-Pin Plastic SSOP Type II 40C to +85CC 74LVC02A DB 74LVC02A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40`C to +85'C 74LVC02A PW 74LVC02APW DH SOT402-1 

PIN CONFIGURATION 

1Y 

1A 

1B 

2 

3 

2Y  4

2A 

28 

5 

s 

GND 1 7

U 14 

13 

12 

VCC 

4Y 

4e 

11  4A 

0  3Y 

38 9 

3A 

SV003B9 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL NAME AND FUNCTION 

1, 4, 10, 13 1Y -4Y Data outputs 

2, 5, 8, 11 1A -4A 
Data inputs 

3, 6, 9, 12 1B -4B 

7 GND Ground (0 V) 

14 Positive supply voltage 
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LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

3 

s 
s 

s 
s 

2 

≥1   10 

13 

SV00391 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

Vp DC output voltage range 0 Vcc V 

Tarnb Operating ambient temperature range in free-air —40 +85 °C 

tr, ip Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

LOGIC DIAGRAM (ONE GATE) 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nY 

L 
L 
H 
H 

L 
H 
L 
H 

H 
L 
L 
L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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ABSOLUTE MAXIMUM RATINGSI 
Absolute Max'mum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage (for max. speed 
performance) 

—0.5 to +6.5 V 

IiK DC input diode current Vi <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO DC output voltage Note 2 -0.5 to Vcc + 0.5 V 

lo DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND. ICC DC Vcc or GND current f 100 mA 

T19 Storage temperature range —65 to +150 "C 

P7OT 
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under `recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85°C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
VCC = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; V1 = ViH or ViL; lo = -12mA VCC -0.5 

V 
VCC = 3.0V; V1 = VIH or ViL; lo =-100µA VCC-0.2 VCC 

VCC =3.0V; V1 = VIH or VIL. l0 =-18mA Vcc-0.6 

VCC = 3.0V; V1 = VIH or VIA, lO =-24mA VCC-0.8 

VOL LOW level output voltage 

VCC = 2.7V; Vi = V1H or VIL; 10 = 12mA 0.40 

V VCC = 3.0V; Vl = ViH or VIL; lo = 100µA 0.20 

Vcc = 3.0V; V1 = VIH or VIL. lo = 24mA 0.55 

Ii Input leakage current VCC = 3.6V; Vl = 5.5V or GND ±0.1 ±5 µA 

cc Quiescent supply current VCC = 3.6V; VI = VCC or GND; lo = 0 0.1 10 µA 

~ICC 
Additional quiescent supply current 
per input pin VCC = 2.7V to 3.6V; V = V CC —0.6V; 1O = 0 5 500 µA 

NOTES: 
1. All typical values are at VCO = 3.3V and Tamb = 25°C. 
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74LVC02A Quad 2-input NOR gate 

AC CHARACTERISTICS 
GND=0V; tr =t s 2.5ns;CL =50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN TYP1 MAX TYP 

tpHL/tpLH 
Propagation delay 
nA, nB to nY Figures 1, 2 1.5 2.8 4.6 1.5 3.2 5.6 11 ns

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5 V at Vcc ≥ 2.7V 
VM =0.5•VccatVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Waveform 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

Waveform 2. Load circuitry for switching times. 
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Hex inverter 74LVC04A 

FEATURES 
• Wide supply range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5-volt tolerant inputs, for interfacing with 5-volt logic 

QUICK REFERENCE DATA 
GND = 0 V; Tam b = 25°C; tr = t1 ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 50 pF; 
VCC = 3.3 V 

2.5 ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 25 pF 

NOTES: 
CpD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X VOO2 x f; + (CL x VCC2 x f0) where: 
I ; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VII = supply voltage in V; 

(CL X VCC2 x f0) = sum of the outputs. 
2. The condition is V1 = GND to VCC. 

DESCRIPTION 
The 74LVC04A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

The 74LVC04A provides six inverting buffers. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC04A D 74LVC04A D SOT108-1 

14-Pin Plastic SSOP Type II —40`C to +85°C 74LVC04A DB 74LVC04A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC04A PW 74LVC04APW DH SOT402-1 

PIN CONFIGURATION 

1A 

ry z 

2A 1 3 

27 

3A 

37 

GND 

4 

5 

6 

7 

U 14 

13 

12 

11 

10 

vcc 

6A 

67 

5A 

57 

9 14A 

 8 14Y 

9V00396 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 11, 13 to to 6A Data inputs 

2, 4, 6, 8, 10, 12 1 Y to 6Y Data outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 
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Hex inverter 74LVC04A 

LOGIC SYMBOL 

2 A 1Y 

3 2A 25 4 

5 3A 

~ 

\ 35 6 

9 4A 4Y 8 

„ 5A 

O 

SY 10 
O 

13 66 \ 6Y 12 

SV00397 

LOGIC SYMBOL (IEEE/IEC) 

5 

~ e , 

10 11 , 

12 13 HI  , 

S V00398 

LOGIC DIAGRAM (ONE GATE) 

A- /  

> 

SV00399 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nY 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Hex inverter 74LVC04A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC DC supply voltage (for max. speed performance) 2.7 3.6 V 

VCC DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

VO DC output voltage range 0 VCC V 

Tam b Operating ambient temperature range in free-air —40 +85 °C 

tr, t1 Input rise and fall times VCC 
= 
= 1.2 to 2.7V 

VCC 2.7 to 3.6V 
0 
0 

20 
10 

nsN

ABSOLUTE MAXIMUM RATINGS1
Absolute Max'mum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

'1K DC input diode current Vi <0 -50 mA 

V1 DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > VCC or VO < 0 f 50 mA 

VO DC output voltage Note 2 VCC + 0.5 V 

IO DC output source or sink current VO = 0 to VCC t 50 mA 

'GND, ICC DC VCC or GND current t 100 mA 

Tsr9 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Hex inverter 74LVC04A 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VlH HIGH level Input voltage 
Vcc 

= 1.2V VCC 
V 

VCc=2.7to3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
VcC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = or VIL; Ip = -12mA VcC - 0.5 

V 
Vcc = 3.0V; VI = or VIL; 10 = —100µA VCC -0.2 Vcc 

Vcc = 3.0V; VI = or VIL; 10 = -18mA VCC -0.6 

Vcc = 3.0V; VI = or VIL, 10 = —24mA VCC—0.8 

VOL LOW level output voltage 

VCc = 2.7V; VI = or VIL; IO = 12mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; 10 = 100µA 0.20 

VCC = 3.0V; VI = VIH or VIL IO = 24mA 0.55 

II Input leakage current VcC = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

Icc Quiescent supply current VCc = 3.6V; VI = or GND; IO = 0 0.1 10 µA 

01 cc 
Additional quiescent supply current 
per input pin 

2.7V to 3.6V; V = V —0.6V; I 0 VCC = I — CC O = 5 500 µ A 

NOTES: 
I. All typical values are at VcC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND=0V; ,=p ≤2.5ns;CL=50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCC = 3.3V ±0.3V VCC = 2.7V VCC = 1.2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tpHL/ 
tPLH 

Propagation delay 
nA to nY 1 1.5 2.5 4.5 1.5 3.2 5.5 16.0 ns 

NOTE: 
1. These typical values are at VCc = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM =1.5VatVcc≥ 2.7V 
VM=0.5•VCCatVCC <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

vi

nA INPUT 

GND 

VoH 
F IPHL F tPLH 

VM 

\ 

nY OUTPUT 1 
VOL 

SV00395 

Waveform 1. Input(nA)to output (nY) propagation delays. 

TEST CIRCUIT 

Waveform 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Hex inverter 74LVCU04A 

FEATURES 

• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

QUICK REFERENCE DATA 
GND = 0 V; Ta b = 25°C; t1 = tt ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL~tPLH 
Propagation delay 
nA to nY 

CL = 50 pF; 
Vcp = 3.3 V 

4.3 ns 

Ci Input capacitance 7.8 pF 

CPp Power dissipation capacitance per gate Notes 1 and 2 16.8 pF 

NOTES: 
1. CPp is used to determ ne the dynamic power dissipation(Po in µW) 

PD = CPD X Vcc2 x f; + (CL X VOp2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCO = supply voltage in V; 
V (CL x Vcc2 x to) = sum of the outputs. 

2. The condition is VI = GND to VCc. 

DESCRIPTION 
The 74LVCU04A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

The 74LVCU04A is a general purpose hex inverter. Each of the six 
inverters is a single stage with unbuffered outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic SO -40°C to +85°C 74LVCU04A D 74LVCU04A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVCU04A DB 74LVCU04A DB SOT337-1 

14-Pin Plastic TSSOP Type I -40`C to +85°C 74LVCU04A PW 74LVCU04APW DH SOT402-1 

PIN CONFIGURATION 

A 

1Y I 2 

2A 

27 

3A 

37 

3 

4 

5 

6 

GND 1 7 

U 14 

13 

vcc 

6A 

12 67 

5A 

10 157 

4A 

6 14Y 

S1/00396 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 11, 13 1A -6A Data inputs 

2, 4, 6, 8, 10, 12 1Y -6Y Data outputs 

7 GND Ground (0 V) 

14 Vcc Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 
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Hex inverter 74LVCU04A 

LOGIC SYMBOL 

1 2 16 1Y 

3 2A 

E~ 

Q\ 2Y 4 

5 3A 3Y 6 

9 46 4Y 8 

11 5A 

D
O

I~ 5Y 10 

13 6A ~~/~ Q 6Y 12 

0V00397 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

DC supply voltage (for max. speed performance) 2.7 3.6 V 

DC supply voltage (for low-voltage applications) 1.2 3.6 V 

VI DC input voltage range 0 5.5 V 

Vvo 
DC output voltage range; output HIGH or LOW state 0 VCC V
DC i nput voltage range; output 3-State 0 5.5 

Tam b Operating free-air temperature range —40 +85 °C 

t„ ip Input rise and fall times V  1.2 to 2.7V 
Vcc = 2,7 to 3.6V 

0 
0 

20 
10 

nsN 

LOGIC DIAGRAM (ONE INVERTER) 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nY 

L 
H 

H 
L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Hex inverter 74LVCU04A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vc > VCC or VO < 0 t 50 mA 

VvO 
DC output voltage; output HIGH or LOW Note 2 —0.5 to VCC +0.5 

V
DC input voltage; output 3-State Note 2 —0.5 to 6.5 

Ic DC output source or sink current Vc = 0 to VCC t 50 mA 

IGNO. ICC DC VCC or GND current t 100 mA 

Tstg Storage temperature range -65 to +150 C 

PTOT
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 

VCC = 1.2 V;VOL(max) = 0.5 V; 1O = -100 uA VCC 

V 

VCC = 2.0 V; VOL(max) = 0.5 V; lO = -100 µA 1.2 

VCC = 2.7 V; VOL(max) = 0.5 V; lO = -100 µA 1.8 

VCC = 3.0 V; VOL(max) = 0.5 V; lo = -100 µA 2.0 

VCC = 3.6 V; VOL(max) = 0.5 V; Ic = -100 µA 2.4 

VIL LOW level Input voltage 

VCC = 1.2 V; VOH(min) = VCC —0.5 V; 10 = 100 uA GND 

V 

VCC = 2.0 V; VOH(min) = VCC —0.5 V; lo = 100 uA 0.6 

VCC = 2.7 V; VOH(min) = VCC —0.5 V; Ic = 100 µA 0.6 

VCC = 3.0 V; VOH(min) = VCC —0.5 V; lo = 100 uA 1.0 

Vcc = 3.6 V; VOH(min) = VCC —0.5 V; lO = 100 uA 1.2 

VOH HIGH level output voltage 

Vcc = 2.7 V; VCC or GND; lO = -12 mA VCC - 0.5 

V 
VCC = 3.0 V; VCC or GND; lO = -100uA VCC-0.2 VCC 

VCC = 3.0 V; VCC or GND; lO = -12 mA VCC — 0.6 

VCC = 3.0 V; VCC or GND; Ic = -24 mA VCC— 1.0 

VOL LOW level output voltage 

VCC = 2.7 V; VCC or GND; lo = 12 mA 0.40 

V VCC = 3.0 V; VCC or GND; 12mA; 10 = 100µA 0.20 

VCC = 3.0 V; VCC or GND; to = 24mA 0.55 

II Input leakage current VCC = 3.6 V; 5.5 V or GND; Not for I/O pins ±0.1 ±5 µA 

'CC Quiescent supply current VCC = 3.6 V; VCC or GND; lo = 0 0.1 10 µA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 
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Hex inverter 74LVCU04A 

AC CHARACTERISTICS 
GND=0V; r =tt≤2.5ns;CL =50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Voc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL' 
tPLH

Propagation delay 
nA to nY Figure 1 — 2.7 4.3 — 5.3 — ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 

RL = 5005; Tamb = —40 ° C to +85 ° C 

AC WAVEFORM 
VM=1.5 Vat Vcc ≥2.7V 
VM=0.5• Vcc atVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

V,  

nAINPUT /V M

GND 

F tPHL 

\VM

\ 

F IPLH 

SV00395 

Figure 1. Input (nA) to output (nY) propagation delays. 

Figure 2. Test set-up for measuring forward transconductance 
9fs = dia/dvi at vp is constant (see also graph Figure 3). 

Figure 3. Typical forward transconductance gts as a function of 
the supply voltage Vcc at Tamb = 25°C. 
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Hex inverter 74LVCU04A 

APPLICATION INFORMATION 

Some applications for the 74LVU04 are: 

• Linear amplifier (see Figure 4) 

• In crystal oscillator designs (see Figure 5) 

• Astable multivibrator (see Figure 6) 

1 aF Rt 

R2

004 

U 

Note: 

ZL > 10ktt; AOL = 20 (typical) 

AOL 
Au — R • VOMax(P—P) 

1+ R1 (1+ AOL I V06— 15 Vi centered 
2 at'/,V00 

3 kLI ≤R1. R2 ≤ 1 MS1 

Typical unity gain bandwidth product is 5 MHz. 

Ci, see Figurel0 

AOL = open loop amplification 

A0 = voltage amplification 

Z 

GNo 

SV00404 

Figure 4. LVU04 used as a linear amplifier. 

Note to Figure 4 
ZL > 10 k4; AOL = 20 (typical) 

Au =  AOL  
VO Max (P — P) 

1 + 
R 

( 1 + A = Vcc — 1 .5 V centered 1 
R2 AOL) at 1/2 VCC 

3kO<R1,R2≤1 M4 
Typical unity gain bandwidth product is 50 MHz. 
AOL = open loop amplification 
Au = voltage amplification 

R1

U04 

out 

R2

C1

T
a 

C2

T 
Note: 
C1 =47 PF (tYP) 
C2 = 22 pF (typ) 
R, = 1 to 10 M4 (typ.) 
R2 optimum value depends on the frequency and required stability against 
changes in Vcc or average minimum Icc (ICc is typically 
2 mA at Vcc = 3 V and f = 1 MHz). 

SV00408 

Figure 5. Crystal oscillator configuration. 

Note to Figure 5 
Ct = 47 pF (typ.) 
O2 = 22 pF (typ.) 
R1 = 1 to 10 MO (typ.) 
R2 optimum value depends on the frequency and required stability 
against changes in Vcc or average minimum ICC 

Rg 

No e: 

f=
T = 2.21AC 

RS = 2 x R 

The average Icc (mA) is approximately 
3.5 + 0.05 at (MHz) x C (pF) at Vcc = 3.50 

SV00406 

Figure 6. LVCU04 used as an astable multivibrator. 

Note to Figure 6 
f _ 1  1 

T ^ 2.2 RC 

Rs=2xA 
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74LVCO8A Quad 2-input AND gate 

FEATURES 

• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

iPHL/iPLH 
Propagation delay 
nA, nB to nY 

CL = 50 pF; 
Vcc = 3.3 V 2.6 ns 

Ci Input capacitance 5.0 pF 

CpO Power dissipation capacitance per gate Notes 1 and 2 28 pF 
NOTES: 
1. 

DESCRIPTION 
The 74LVC08A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

The 74LVC08A provides the 2-input AND function. 

CPD is used to determine the dynamic power dissipation 
(PD in µW) 
PD = CPD x VQ 2 x fl + s (CL x V~D2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
V (CL X VOD2 x f0) = sum of the outputs. 

2. The condition is VI = GND to VCD. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC08A D 74LVC08A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVC08A DB 74LVC08A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC08A PW 74LVC08APW DH SOT402-1 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A -4A 
Data inputs 

2, 5, 10, 13 1B -4B 

3, 6, 8, 11 1 Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 VOO Positive supply voltage 

LOGIC SYMBOL 
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Quad 2-input AND gate 74LVC08A 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

LOGIC DIAGRAM (ONE GATE) 

A 

e 

Y 

SV00415 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 
L 
H 
H 

L 
H 
L 
H 

L 
L 
L 
H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

Vcc DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

VI DC input voltage range 0 5.5 V 

VO DC output voltage range; output HIGH or LOW state 0 Vcc V 

Tamb Operating ambient temperature range in free-air —40 +85 C 

tr, tp Input rise and fall times V 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

ns/V 

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134). 

Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > Vcc or VO < 0 ±50 mA 

VO DC output voltage; output HIGH or LOW state Note 2 —0.5 to 
Vcc 

+0.5 V 

to DC output source or sink current VO = 0 to Vcc t 50 mA 

IGND Icc DC Vco or GND current ±100 mA 

Ts19 Storage temperature range —65 to +150 'C 

PTOT 

Power dissipation per package 

— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70'C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad 2-input AND gate 74LVC08A 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -00°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V Vcc 

V 
VCC=2.7to3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL to = -12mA VCC -0.5 

V 
VCC = 3.0V; V1= VIH or VIL 10 = -100µA VCC -0.2 Vcc 

Vcc = 3.0V; VI = VIH or VIL lo =-18mA VCC-0.6 

Vcc = 3.0V; VI = VIH or VIL, 10 =-24mA VCC—0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; 10 = 100µA 0.20 

VCC = 3.0V; VI = or VIL, to = 24mA 0.55 

Input leakage current VCC = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; Io = 0 0.1 10 µA 

~Icc 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = VCC —0.6V; Io = 0 5 500 µA 

NOTE: 
All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND =0V; tr =t1 ≤ 2.5 ns; CL = 50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voc = 3.3V ±0.3V Vcc = 2.7V Vco = 1.2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tpHL/ 
tPLH 

Propagation delay 
nA, nB to nY 1,2 1.5 2.6 5.1 1.5 3.0 6.1 16 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25 C. 

AC WAVEFORMS 
VM = 1.5 V at VCC ≥ 2.7 V 
VM =0.5• VCC atVCC<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi

,A, na INPUT 

GND 

VOH 
nY OUTPUT 

VOL 

\VM 

—Y 4— 1PHL * t 1PLH 

\ VM 

5V00414 

Waveform 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

Waveform 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LVC10A 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25`C; tr = ti 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nA, nB, nC to nY 

CL = 50 pF; 
VCC = 3.3 V 

3.9 ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per gate Vi = GND to VcC1 26 pF 

NOTE: 
1. CPD is used to determ'ne the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; + y (CL x VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
v (CL x VCC2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LVC10A is a high performance, low power, low voltage, Si 
gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

The 74LVC10A provides the 3-input NAND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC10A D 74LVC10A D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +85°C 74LVC10A DB 74LVC10A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC10A PW 74LVC10APW DH SOT402-1 

PIN CONFIGURATION 

1A 

1e 

2A 

2e 

2C 

2Y1 

GND 

U 4 VCC 

2 131 1C 

3 2 1Y 

4 3C 

5 1 35 

6 9 3A 

7 8 35,

S V00416 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1B -3B Data inputs 

7 GND Ground (0 V) 

12, 6, 8 1Y — 3Y Data outputs 

13, 5, 11 1C -3C Data inputs 

14 VCC Positive supply voltage 

LOGIC SYMBOL 

1 to 
)QIY 2 ,B 12 

13 iC

3 2A 

6 

4

2B 

2C
)D 2Y4 I

9 3A 

e 10 3

11 3CC 

)3Y

SV00417 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LVC10A 

LOGIC SYMBOL (IEEE/IEC) 

3 

3 

s 
10 

~- 12 

a 
8 

8VO0418 

LOGIC DIAGRAM (ONE GATE) 

RECOMMENDED OPERATING CONDITIONS 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nC nY 

L 

L 
L 

L 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 
H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC input voltage range 0 5.5 V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, t1 Input rise and fall times VCc = 1.2 to 2.7V 0 20 nsN Vcc = 2.710 3.6V 0 10 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

Ii< DC input diode current Vi < 0 -50 mA 

V DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vo >V0 or Vo < 0 ±50 mA 

VI/O

DC output voltage; output HIGH or LOW Note 2 —0.5 to Vcc +0.5 
V 

DC input voltage; output 3-State Note 2 —0.5 to 6.5 

to DC output source or sink current Vo = 0 to Vcc t 50 mA 

'GND' ICC DC VCo or GND current t 100 mA 

T515 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Triple 3-input NAND gate 74LVC1 OA 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85<C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
VCC = 2.71O 3.6V 0.8 

VOH HIGH level output voltage 

V0O = 2.7V; Vi = VIH or VIL; IO =-12mA VCC-0.5 

V 
Vcc = 3.0V; Vi = VIH or VIL; IO = -100µA VCc-0.2 Vcc 

Vcc = 3.0V; VI = VIH or VIL, to =-12mA VCC-0.6 

Vcc=3.0V;VI=VIH or VIL IO=-24mA VOO - 1.0 

VOL LOW level output voltage 

VOO = 2.7V; VI = VIH or VIL; IO = 12mA 0.40 

V VCc = 3.0V; VI = VIH or VIL; IO = 100µA 0.20 

VCc = 3.0V; VI = VIH or VIL, IO = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

CC Quiescent supply current VCc = 3.6V; VI = Vcc or GND; 1O = 0 0.1 10 µA 

~Icc 
Additional quiescent supply current per 
input pin VCc = 2.7V to 3.6V; VI = VCC —0.6V; IO = 0 5 500 µA 

NOTE: 
All typical values are at VCC = 3.3V and Tamb = 25<C. 

AC CHARACTERISTICS 
GND =0V; tr =tt ≤ 2.5 ns; CL = 50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VOO = 3.3V ±0.3V VOO = 2.7V 

MIN TYP1 MAX MIN MAX 

tpHL/ 

tPLH 

Propagation delay 
nA, nB, nC to nY 

Figures 1, 2 1.5 3.9 5.7 1.5 6.7 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25<C. 

AC WAVEFORMS 
VM =1.5 Vat V00?2.7V 
VM=0.5•V00atV0C<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI  

<A, <B, nC 

INPUT 

GND 

VOH 

t IPHL -► r PLH 

nV OUTPUT \ VM 

VOL 

SV00420 

Figure 1. Input (nA, nB, nC) to output (nY) 
propagation delays. 

TEST CIRCUIT 

TEST Si 

iPLH/IPHL Open 

VCC 

SWITCH POSITION 

VCC VI

<2 TV VCC 

2.7-3.6v 2.7V 

2' Vcc 
0— Open 
°" GND 

500O 

SV00903 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LVC11 

FEATURES 

• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output capability: standard 

• ICC category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C, tr = tf s2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL~tPLH 
Propagation delay 
nA, nB, nC to nY 

CL = 50 pF; 
V~0 = 3.3 V 3.7 ns 

CI Input capacitance 5.0 pF 

CpO Power dissipation capacitance per gate Notes 1 and 2 26 pF 
NOTES: 

CpO is used to determ'ne the dynamic power dissipation (PD in µW) 
PD = CPD x Vcc2 x fl + v (CL x Vcc2 x t0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V~O = supply voltage in V; 

(CL x VDC2 x f0( = sum of the outputs. 
2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LVC11 is a high-performance, low power, low-voltage Si-gate 
CMOS device and superior to most advanced CMOS compatible 
TTL families. 

The 74LVC11 provides the 3-input AND function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC11 D 74LVC11 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVC11 DB 74LVC11 DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +85°C 74LVC11 PW 74LVC11 PW DH SO1402-1 

PIN CONFIGURATION 

16 1 

16I 2 

2A 3 

2B 

2C 

2Y 

4 

5 

6 

GNDI 7 

U 4 VCc 

13 C 

121 1Y 

3C 

0 3B 

9 3A 

9 3Y 

SV00476 

LOGIC SYMBOL ( EEE/IEC) 

_
I
I 12 

5H 

& 

H 6

9 
10 8 

SV00439 
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Philips Semiconductors Product specification 

74LVC11 Triple 3-input AND gate 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1B -3B Data inputs 

7 GND Ground (0 V) 

12, 6, 8 1Y — 3Y Data outputs 

13, 5, 11 1O -3O Data inputs 

14 Vcc Positive supply voltage 

LOGIC SYMBOL 

1 

12 

1A 

2 1B 1 1V 

13 1C I J 
3 2A \` 

6 4 2B \ 2Y 

5 2C 

I 
J 

9 3A 

10 3B 3Y 8 

11 3C 

I
/ 

SV00438 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

Vcc DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC input voltage range 0 5.5 V 

Vp DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 °C 

t„ tf Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

LOGIC DIAGRAM (ONE GATE) 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nC nY 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LVC11 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Voo DC supply voltage -0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > Voo or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to Voo +0.5 V 

lO DC output source or sink current VO = 0 to Voo t 50 mA 

IGND' ICC DC Voo or GND current t 100 mA 

T15 Storage temperature range -65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -4O C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Voo = 1.2V Vcc 

V 
V00 = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Voo = 1.2V GND 

V 
Voo=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc=2.7V; VI= VIH or VIL; Io=-12mA V00 -0.5 

V 
Vcc = 3.OV; VI = VIH or VIL; lo = -100µA Voo -0.2 Vcc 

Vcc = 3.OV; VI = VIH or VIL lO =-12mA V00 —0.6 

Vcc = 3.OV; VI = VIH or VIL, 10 = —24mA V00 —1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; lo = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; lO = 100µA GND 0.20 

Voc = 3.OV; VI = VIH or VIL lo = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; to = 0 0.1 10 µA 

olco Additional quiescent supply current per 
input pin V00 = 2.7V to 3.6V; VI = Vcc -0.6V; IO = 0 5 500 µA 

NOTE: 
1. All typical values are at Voo = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Triple 3-input AND gate 74LVC11 

AC CHARACTERISTICS 
GND = 0 V; tr = t1 ≤ 2.5 ns; CL = 50 pF; RL = 5004; Tamb = -40°C to +85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0 3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

t /t PHL PLH 
Propagation delay 
nA, nB, nC to nY 

1 2 — 3.7 6.2 — 7.0 ns

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM=1.5 Vat VOO ≥2.7V 
VM=0.5•VCCatVOO<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi 

nA, nB, nC INPUT 

GND 

VOH 
nY OUTPUT 

VOL 

\vM 

t IPHL -1a 

\VM 

4- 1PLH 

SV00423 

Waveform 1. Input (nA, nB, nC) to 
output (nY) propagation delays. 

TEST CIRCUIT 

VCC 

SWITCH POSITION 

TEST s, VCC VI 

IPLH/IPHL Open <2 7V VCC 

2.7-3.6V 2.7V 

2' Vcc 
0— Open 
o--  GND 

500O 

SV00903 

Waveform 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger with 5V 
tolerant input 

74LVC14A 

FEATURES 
• Wide supply voltage range of: 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

APPLICATIONS 
• Wave and pulse shapers for highly noisy environments 

• Astable multivibrators 

• Monostable multivibrators 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr ≤ tt 0 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 50 pF: 
V00 = 3.3 V 4 ns 

Ci Input capacitance 3.5 pF 

CPD Power dissipation capacitance per gate Notes 1 and 2 25 pF 

NOTES: 
CPD is used to determ'ne the dynamic power dissipation (PD in µW) 
Pp = CPD x VD02 x f; + v (CL x V002 x t0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
f5 = output frequency in MHz; V00 = supply voltage in V; 
' (CL x V002 x f0) = sum of the outputs. 

2. The condition is Vi = GND to Vcc. 

DESCRIPTION 
The 74LVC14A is a high-performance, low power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

The 74LVC14A provides six inverting buffers with Schmitt-trigger 
action. It is capable of transforming slowly changing input signals 
into sharply defined, jitter-free output signals. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85'C 74LVC14A D 74LVC14A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVC14A DB 74LVC14A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC14A PW 74LVC14APW DH 5OT402-1 

PIN CONFIGURATION 

A 

1Y 1 2 

2A 

2Y 

3A 

3Y 

GND 

3 

4 

6 

7 

U 4 v00 

13 ' 6A 

2 6Y 

11 5A 

10 15Y 

9 4A 

4Y 

SV00396 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 5, 9, 11, 13 1A -6A Data inputs 

2, 4, 6, 8, 10, 12 1 Y - 6Y Data outputs 

7 GND Ground (0 V) 

14 V00 Positive supply voltage 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger with 5V 
tolerant input 

74LVC 14A 

LOGIC SYMBOL (IEEE/IEC) 

2 

? 7 4 

9 

13 I p

8 

10 

12 

SV00425 

LOGIC DIAGRAM (ONE SCHMITT-TRIGGER) 

A — d 

SV00426 

FUNCTION TABLE 

INPUT OUTPUT 

nA nY 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage (for max. speed performance) 2.7 3.6 
V

DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC input voltage range 0 5.5 V 

Vvo 
DC output voltage range; output HIGH or LOW state 0 VcC V
DC input voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 °C 

tr, ti Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

o 
0 

20 
10 

nsN

LOGIC SYMBOL 

1 2 to 1Y 

3 2A 

IT O 

2Y 4 r10

5 3A 3Y 6 

O 

9 4A 

l 

I ~J  JI 40 8 
1j o 

11 5A SV 10 

13 6A 

_L7_O 

6Y 12 
1T O 

SV00424 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger with 5V 
tolerant input 74LVC 14A 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 
Vcc DC supply voltage —0.5 to +6.5 V 

'1K DC input diode current V1 < 0 -50 mA 
VI DC input voltage Note 2 -0.5 to +6.5 V 

IpK DC output diode current Vo > Vcc or Vo < 0 t 50 mA 

VI/O 
DC output voltage; output HIGH or LOW Note 2 —0.510 Vcc +0.5 

V 
DC input voltage; output 3-State Note 2 —0.5 to 6.5 

Ip DC output source or sink current Vo = 0 to Vcc f 50 mA 

'GND 'cc DC Vcc or GND current t 100 mA 

T5t9 Storage temperature range —65 to +150 °C 

PTOI-

Power dissipation per package 

— plastic mini-pack (SO) 

— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 
mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -4O C to +85°C 

MIN TYP' MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIN or VIL; to = -12mA Vcc -0.5 

V 
Vcc = 3.OV; VI = VIH or VIL; to = -100µA Vcc —0.2 Vcc 

Vcc =3.OV; V1=VIH or VIL. Ip=-18mA Vcc—0.6 

Vcc = 3.OV; V1 = VIH or VIL to =-24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; V1 = VIH or VIL; to = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; 'o = 100µA GND 0.20 

Vcc = 3.OV; V1 = VIH or VIL, to = 24mA 0.55 

Input leakage current 
Vcc = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

'cc Quiescent supply current Vcc = 3.6V; V1 = Vcc or GND; to = 0 0.1 10 µA 

oI cc 
Additional quiescent supply current 
per input pin 2.3V to 3.6V; V = V -0.6V; I 0 Vcc = I - cc o = 5 500 µ A 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

1998 Apr 28 495 



Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger with 5V 
tolerant input 

74LVC14A 

TRANSFER CHARACTERISTICS 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER 

Tamb (°C) 

UNIT 

TEST CONDITIONS 

—40 TO +85 Vcc 
(V) 

WAVEFORMS 
MIN TYP1 MAX 

— — 1.2 1.2 
V 

T+ Positive-going 
threshold 

1.1 — 2.0 V 2.7 Figures 1 and 2 

1.1 — 2.0 2.7 to 3.6 

0 — — 1.2 
VT Negative-going threshold 0.8 — 1.5 V 2.7 Figures 1 and 2 

0.8 — 1.5 2.7 to 3.6 

— — — 1.2 

VH Hysteresis 0.3 0.4 — V 2.7 Figures 1, 2 and 3
(VT, — VT-) 

0.3 0.45* — 2.7 to 3.6 

NOTES: 
All typical values are measured at Tamb = 25°C 

2. The ViH and Vii from the DC family characteristics are superseded by the VT, and VT.. 

TRANSFER CHARACTERISTIC WAVEFORMS 

V 

V" 

SV00427 

VI

Figure 1. Transfer characteristic. 

s 

4 
be 
l AI 

3 

2 

0 06 12 24 
v,,lvl 

30 

SV00444 

Figure 3. Typical 74LVC14 transfer characteristics; Vcc = 3.3 V. 

Figure 2. Definition of VT+, VT- and VH; 
where VT+ and VT- are between limits of 20% and 70 
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Philips Semiconductors Product specification 

Hex inverting Schmitt-trigger with 5V 
tolerant input 74LVC14A 

AC CHARACTERISTICS 
GND = 0 V; tr = t1 ≤ 2.5 ns; CL = 50 p F; AL = 5005; Tamb =-40C  to +85' C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tpHL/ 
tPLH

Propagation delay 
nA to nY Figure 1, 2 1.5 4.5 6.4 1.5 5.0 7.5 18 ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25 C. 

AC WAVEFORMS 
VM =1.5VatVGc≥ 2.7V 
VM=0.5•V0cat <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi  

nA INPUT 

GND 

VOH 
F  1PHL -► 4  1PLH 

nY OUTPUT \VM 

VOL  

SV00395 

Figure 1. Input (nA) to output (nY) propagation delays. 

TEST CIRCUIT 

Test Sr 

Vcc VI
tPL5IlPHL Open 

< 2.7V vcc tP Z/tPZL 2e VCC 

2.7V - 3.6V 2.7V IPHznPZH GND 

SY00003 

Figure 2. Load circuitry for switching times. 

APPLICATION INFORMATION 
All values given are typical unless otherwise specified. 

Note to Figure 7: f — 
T 0.8 x RC 

average 

ICC 

IrnA) 2.0 

1.5 

1.0 

0.5 

-going 

edge 

positive

nega ive-going 

etlge 

1.5 1.8 21 24 27 30 33 3.6 

VCC lvi 

5V00445 

Figure 3. Average ICD for LVC Schmitt-trigger devices; 
linear change of V; between 0.8 V to 2.0 V. 

Figure 4. Relaxation oscillator using the LVC14. 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LVC27 

FEATURES 

• Wide supply voltage: 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output capability: standard 

• 1cc category: SSI 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL~tPLH 
Propagation delay 
nA, nB, nC to nY 

CL = 50 pF; 
VC0 = 3.3 V 

3.4 ns 

Ci Input capacitance 5.0 pF 

Cpp Power dissipation capacitance per gate Notes 1 and 2 26 pF 

NOTES: 
Cpp is used to determ ne the dynamic power dissipation (Pp in µW) 
Po = Cpo x Vcc2 x fl + y (CL x VCO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
f0 = output frequency in MHz; = supply voltage in V; 
S (CL x Vpc2 x f0) = sum of the outputs. 

2. The condition is Vi = GND to VCC. 

DESCRIPTION 
The 74LVC27 is a high-performance, low-power, low-voltage Si-gate 
CMOS device and superior to most advanced CMOS compatible 
TTL families. 

The 74LVC27 provides the 3-input NOR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC27 D 74LVC27 D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVC27 DB 74LVC27 DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC27 PW 74LVC27PW DH SOT402-1 

PIN CONFIGURATION 

1A 

10 

2A 

20 

2C 

29 

GND 

2 

3 

4 

5 

7 

U 14 

3 

12 

10 

V CC 

1C 

1Y 

3C 

30 

9 13A 

8 39 

SV00446 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LVC27 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL NAME AND FUNCTION 

1, 3, 9 1A -3A Data inputs 

2, 4, 10 1 B — 3B Data inputs 

13, 5, 11 1C — 3C Data inputs 

7 GND Ground (0 V) 

12, 6, 8 1Y — 3Y Data outputs 

14 V0 Positive supply voltage 

LOGIC SYMBOL 

RECOMMENDED OPERATING CONDITIONS 

LOGIC DIAGRAM (ONE GATE) 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nC nY 

L 

X 

X 

H 

L 

X 

H 

X 

L 

H 

X 

X 

H 

L 

L 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

V0 DC supply voltage (tor max. speed performance) 2.7 3.6 V 

DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC input voltage range 0 5.5 V 

Vp DC output voltage range 0 V 

Tamb Operating free-air temperature range —40 +85 °C 

t„ t Input rise and fall times Vc = 1.2 to 2.7V 
= 2.7 to 3.6V 

0 
0 

20 
10 nsN 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LVC27 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current Vo > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to VCC +0.5 V 

IO DC output source or sink current Vo = 0 to VGG t 50 mA 

'GND ICC DC 
Voo 

or GND current ±100 mA 

Tstg Storage temperature range —60 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Voo = 1.2V Vcc 

V 
Voo = 2.7 to 3.6V 2.0 

VIA LOW level Input voltage 
VGG = 1.2V GND 

V 
VGG=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; Io = —12mA VGo —0.5 

V 
VCG = 3.0V; VI = VIH or VIA; to =-100µA V00 -0.2 Vcc 

VcG=3.0V;VI =VIH or VIL; IO =-12mA VCC-0.6 

Voo=3.0V;Vi=VIH or VIL; Io=-24mA V00- 1.0 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIA; lo = 12mA 0.40 

V VoG = 3.0V; VI = VIH or VIL; IO = 100µA GND 0.20 

Vcc = 3.0V; VI = VIH or Vit_ to = 24mA 0.55 

II Input leakage current Voo = 3.6V; VI = 5.5V or GND t 0.1 t 5 µA 

IGG Quiescent supply current VGG = 3.6V; VI = Voo or GND; Io = 0 0.1 10 µA 

AIGG 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = VoG —0.6V; Io = 0 5 500 µA 

NOTE: 
1. All typical values are at Voo = 3.3V and Tame = 25°C. 
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Philips Semiconductors Product specification 

Triple 3-input NOR gate 74LVC27 

AC CHARACTERISTICS 
GND = 0 V; tr = t1 ≤ 2.5 ns; CL = 50 pF; RL = 5005; Tamb = -40 C to +85 ° C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

tpHL/ 
tPLH 

Propagation delay 
nA, nB, nC to nY Figure 1, 2 — 3.4 5.9 — 7.0 ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM =1.5VatVCC ≥2.7V 
VM =0.5•VccatVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI  

VM 
r,A, nB, nC 

INPUT 

GND 

-1 F 1PHL -► t 1PLH 

VOH 

nY OUTPUT 

VOL 

SV00420 

Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. 

TEST CIRCUIT 

TEST S, 

PLH/iPHL Open 

VCC 

SWITCH POSITION 

VCC Vi 

n 2.7V VCC 

2.7-3.6V 2.7V 

s, 
2 'VCC 

0— Open 
0— GND 

500O 

SV00903 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LVC32A 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

ipHL/ipLH 
Propagation delay 
nA, nB to nY 

CL = 50 pF; 
VC0 = 3.3 V 

2.6 ns

CI Input capacitance 5.0 pF 

CpD Power dissipation capacitance per gate Notes 1 and 2 28 pF 

NOTES: 
1. CpD is used to determ ne the dynamic power dissipation (PD in µW) 

PD = Cp0 x VCC2 x f, + \ (CL x V002 x f0) where: 
fl = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
P (CL x VDD2 x f0) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LVC32A is a high-performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5V devices. This feature 
allows the use of these devices as translators in a mixed 3.3V/5V 
environment. 

The 74LVC32A provides the 2-input OR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85°C 74LVC32A D 74LVC32A D SOT108-1 

14-Pin Plastic SSOP Type II —40CC to +85°C 74LVC32A DB 74LVC32A DB SOT337-1 

14-Pin Plastic TSSOP Type I -40°C to +85°C 74LVC32A PW 74LVC32APW DH SOT402-1 

PIN CONFIGURATION 

u 
1A 14 V00 

16 z 13 45 

17 3 12 4A 

2A 4 47 

2B 10 3B 

2Y 6 3A 

GND 7 37 

7V00450 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 4, 9, 12 1A -4A 
Data inputs 

2, 5, 10, 13 1B -4B 

3, 6, 8, 11 1Y — 4Y Data outputs 

7 GND Ground (0 V) 

14 V00 Positive supply voltage 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LVC32A 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC DIAGRAM (ONE GATE) 

A 

B 
)>> 

SV00454 

FUNCTION TABLE 

INPUTS OUTPUTS 

nA nB nY 

L 
L 
H 
H 

L 
H 
L 
H 

L 
H 
H 
H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LVC32A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

VCC DC supply voltage (for max, speed performance) 2.7 3.6 V 

VCC DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC input voltage range 0 5.5 V 

VO DC output voltage range; output HIGH or LOW state 0 VCC V 

Tamb Operating ambient temperature range in free-air —40 +85 °C 

tr, tf Input rise and fall times VCC = 
= 

1.2 to 2.7V 
VCC 2.7to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

l< DC input diode current Vi < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 V 

lo DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

TS~9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 

— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70'C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad 2-input OR gate 74LVC32A 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V Vcc 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VpH HIGH level output voltage 

Vcc=2.7V;VI =VIH or VIL; Ia=-12mA VCC-0.5 

V 
VCC = 3.0V; VI = VIH or VIL; lo =-100µA Vcc — 0.2 Vcc 

Vcc=3.0V;VI =VIH or VIL to=-18mA VCC -0.6 

VCC = 3.0V; V1 = VIH or VIL, l =-24mA VCC —0.8

VOL LOW level output voltage 

VCC = 2.7V; Vi= VIH or VIL; lo = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; IO = 100pA 0.20 

Vcc = 3.0V; VI = VIN or VIL; IO = 24mA 0.55 

Input leakage current VcC = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; IO = 0 0.1 10 µA 

~Icc 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = VCC —0.6V; l = 0 5 500 µA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND =0 V; t,=t1±2.5ns; CL =50pF 

SYMBOL PARAMETER WAVEFORMS 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Voo = 1.2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tpHL/ 

tpLH 
Propagation delay 
nA, nB to nY 1,2 1.5 2.6 4.9 1.5 3.0 5.9 16 ns 

NOTE: 
1. These typical values are at VcC = 3.3V and Tamb = 25 C. 

AC WAVEFORMS 
VM =1.5VatVCC ≥2.7V 

VM = 0.5• V00 at V00 <2.7 V 
VOL and VON are the typical output voltage drop that occur with the 
output load. 

Vi 

nA, nb INPUT 

GND 

VOH 

nV OUTPUT 

VOL 

\ VM 

f PHL -► F IPLH 

SV00414 

Waveform 1. Input (nA, nB) to output (nY) propagation delays. 

TEST CIRCUIT 

Waveform 2. Load circuitry for switching times. 
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Philips Semiconductors Product Specification 

Dual D-type flip-flop with set and reset; 
positive-edge trigger 74LVC74A 

FEATURES 
• Wide supply voltage range oft.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output drive capability 50 4 transmission lines @ 85°C 

QUICK REFERENCE DATA 
GND=0 V; Tam b=25'C, t,=tt≤2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
nCP to nO, n0 3.6 

tPHUtPLH n to nO, nO CL = 50 pF; 3.5 ns 

nFip to nO, nO V00 = 3.3 V 3.5 

fmax Maximum clock frequency 250 MHz 

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per flip-flop Notes 1 and 2 30 pF 

NOTES: 
1. CpD is used to determine the dynamic power dissipation (PD in µW) 

PD = CpD x VCO2 x f; +  I  (CL x V002 x fo) +v (V02/RL) x duty factor LOW, where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 
I (CL x V0C2 x f0( = sum of the outputs. 

2. The condition is VI = GND to VCC. 

DESCRIPTION 
The 74LVC74A is a high-performance, low-voltage Si-gate CMOS 
device and superior to most advanced CMOS compatible TTL 
families. 

The 74LVC74A is a dual positive edge triggered, D-type flip-flop with 
individual data (D) inputs, clock (CP) inputs, set ($D) and (Rp( 
inputs; also complementary Q and 0 outputs. 

The set and reset are asynchronous active LOW inputs and operate 
independently of the clock input. Information on the data input is 
transferred to the O output on the LOW-to-HIGH transition of the 
clock pulse. The D inputs must be stable one set-up time prior to the 
LOW-to-HIGH clock transition, for predictable operation. 

Schmitt-trigger action in all data inputs makes the circuit highly 
tolerant to slower clock rise and fall times. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

14-Pin Plastic SO -40°C to +85'C 74LVC74A D 74LVC74A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85°C 74LVC74A DB 74LVC74A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC74A PW 74LVC74APW DH SOT402-1 

PIN CONFIGURATION LOGIC SYMBOL ( EEE/IEC) 
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Philips Semiconductors Product Specification 

Dual D-type flip-flop with set and reset; 
positive-edge trigger 

74LVC74A 

PIN DESCRIPTION 

PIN 
NUMBER SYMBOL NAME AND FUNCTION 

1, 13 1RO, 2Rp Asynchronous reset-direct input 
(active LOW) 

2, 12 1D, 2D Data inputs 

311 1CP, 2CP Clock input (LOW-to-HIGH, edge 
triggered) 

4, 10 1S 2$ D. D 
Asynchronous set-direct input (active 
LOW) 

5, 9 1O, 2O True flip-flop outputs 

6, 8 1G. 2C Complement flip-flop outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUTS 

3 D̀ RD CP D O Zi 

L 

H 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

H 

L 

H 

L 

H 

H 

INPUTS OUTPUTS 

$D RD CP D Qn+1 On+1 

H 

H 

H 

H 

f 

T 

L 

H 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
t = LOW-to-HIGH CP transition 
Qn+1 = state after the next LOW-to-HIGH CP transition 

FUNCTIONAL DIAGRAM 

4 SD 
2 D D a a 5 

3 1CP 
a 6 

CP FF1 

a 

RD
RD 4 

0 25O 
12 2O Sp 

D a 2 9 

2CP 
2O 8 

CP FF2 
a 

RD
3 2Rp 

5V00494 
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Philips Semiconductors Product Specification 

Dual D-type flip-flop with set and reset; 
positive-edge trigger 

74LVC74A 

LOGIC DIAGRAM (ONE FLIP-FLOP) 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

V00 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tp Input rise and fall times V00 = 1.2 to 2.7V 
V00=2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 134) 

Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +6.5 V 

lik DC input diode current Vi < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > V00 or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to V00 +0.5 V 

lO DC output source or sink current VO = 0 to V00 t 50 mA 

'GND. ICC DC V00 or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product Specification 

Dual D-type flip-flop with set and reset; 
positive-edge trigger 74LVC74A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCc 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC=2.7to3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = -12mA VCC -0.5 

V

Vcc = 3.0V; VI = VIH or VIL; to =-100µA Vcc-0.2 Vcc 

V 3.0V; V= V or V I 18mA CC= I- VIH IL; 0= - V CC -0.6 

Vcc= 3.0V;VI=VIH or VIL : 10= -24mA VCC -1.0 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; IC = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; Io = 100µA GND 0.20 

Vcc = 3.0V; VI = VIH or VIL to = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; to = 0 0.1 10 µA 

OICC Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; VI = Vcc —0.6V; to = 0 5 500 µA 

NOTES: 
I. All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; tr = tf ≤ 2.5 ns; CL = 50 pF; RL = 5004; Tamb = —40°C to +85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCC = 3.3V ±0.3V VCC = 2.7V 

MIN TYP1 MAX MIN MAX 

tpHL/ 
tPLH

Propagation delay 
nCP to nQ, nZ5 Figures 1,3 1.5 3.6 5.2 — 6.0 ns 

Propagation delay 
n3D to nQ, nO Figures 2, 3 1.5 3.5 5.4 — 6.4 ns 

Propagation delay 
nRD to nQ, nO Figures 2,3 1.5 3.5 5.4 — 6.4 ns 

tw 
Clock pulse width HIGH or LOW Figure 1 3.3 1.3 —

ns
Set or reset pulse width LOW Figure 2 3.3 1.7 — — — 

trem Removal time set or reset Figure 2 1 —3 — — — ns 

tsv Set-up time nD to nCP Figure 1 2.0 0.8 — — — ns 

th Hold time nD to nCP Figure 1 1 —0.7 — — — ns 

fmax Maximum clock pulse frequency Figure 1 150 250 — — — MHz 

NOTE: 
1. These typical values are at VCc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product Specification 

Dual D-type flip-flop with set and reset; 
positive-edge trigger 

74LVC74A 

AC WAVEFORMS 
VM =1.5 Vat VCC ≥2.7V 
VM =0.5 atV~c<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

NOTE: The shaded areas indicate when the inpaho permitted to change for predictable 
output pedormance. SV00489 

Figure 1. Clock (nCP) to output (nO, nO) propagation delays, 
clock pulse width, nD to nCP set-up times, 

the nCP to nD hold times, output transition times 
and maximum clock pulse frequency. 

Figure 2. Set (n5D) and reset (nRD) input to output (nQ, nO) 
propagation delays, the set and reset pulse widths 

and the nRD to nCP removal time. 

TEST CIRCUIT 

VCC 

SWITCH POSITION 

TEST St vcc Vt

tPLH/tPHL Open 2.7V VCC 

2.7-3.6V 2.7V 

2 ' Vcc 
0- - Open 
° OND 

50051 

50051 

SV00903 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input exclusive OR gate 74LVC86A 

FEATURES 
• Wide supply range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5-volt tolerant inputs, for interfacing with 5-volt logic 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = ti ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL 
tPLH 

Propagation delay 
nA, nB to nYn 

CL = 50 pF; 
Vcc = 3.3 V 3.0 ns 

Ci Input capacitance 5.0 pF 

Cp0 Power dissipation capacitance per gate Vcc = 3.3 V, VI = GND to Vcc1 28 pF 
NOTE: 

CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD x Vcc2 x f; + £ (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X Vcc2 x f5) = sum of the outputs. 

DESCRIPTION 
The 74LVC86A is a high-performance, low-power, low-voltage 
Si-gate CMOS device that is pin and superior to most advanced 
CMOS compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. This feature 
allows the use of these devices as translators in a mixed 3.3 V/5 V 
environment. 

The 74LVC86A provides the 2-input EXCLUSIVE-OR function. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic DIL —40°C to +85°C 74LVC86A N 74LVC86A N SOT27-1 

14-Pin Plastic SO -40°C to +85°C 74LVC86A D 74LVC86A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C to +85-C 74LVC86A DB 74LVC86A DB SOT337-1 

14-Pin Plastic TSSOP Type I —40'C to +85`C 74LVC86A PW 74LVC86APW DH SOT402-1 

PIN CONFIGURATION 

1A 

18 

1Y 

2A 

2B 

2Y 

GND 

2 

3 

4 

5 

6 

7 

U ,4  VCC 

13  4B 

12  4A 

11 4Y 

10 13B 

9 3A 

SV00481 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1,4,9, 12 1A -4A 
Data inputs 

2, 5, 10, 13 1B-48 

3, 6, 8, 11 1Y -4Y Data outputs 

7 GND Ground (0 V) 

14 Vcc Positive supply voltage 

LOGIC SYMBOL ( EEE/1EC) 
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Philips Semiconductors Product specification 

Quad 2-input exclusive OR gate 74LVC86A 

LOGIC SYMBOL 

LOGIC DIAGRAM (ONE GATE) 

RECOMMENDED OPERATING CONDITIONS 

FUNCTION TABLE 
INPUTS OUTPUTS 

nA nB nY 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vco 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

VO DC output voltage range 0 Vcc V 

Tamb Operating ambient temperature range in free-air —40 +85 C 

tr, t1 Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
Absolute Max'mum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage (for max. speed 
performance) 

—0.5 to +6.5 V 

IiK DC input diode current Vi <0 —50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

Vo DC output voltage Note 2 -0.5 to Vcc i-0.5  V 

IO DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC Vcc or GND current t 100 mA 

Tsty Storage temperature range —65 to +150 "C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70"C derate linearly with 8 mW/K 
above +60"C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded it the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad 2-input exclusive OR gate 74LVC86A 

DC CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
Vcc = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
Vcc = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; 
to 

= 

-12mA V00-0.5 

V 
Vcc = 3.0V; Vi = VIH or VIL; to = -100µA VCC - 0.2 VCC 

VCC = 3.0V; VI = VIH or VIL, IO = -18mA VcC -0.6 

Vcc = 3.0V; VI = VIH or VIL, to = -24mA VCC —0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; lo = 100µA 0.20 

VCC = 3.0V; VI = VIH or VIL, lo = 24mA 0.55 

II Input leakage current 
Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current VCC = 3.6V; VI = Vcc or GND; 10 = 0 0.1 10 µA 

01 cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V —0.6V; I 0 cC = I - cc o = 5 500 µ A 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tame = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; r = tt ≤ 2.5 ns; CL = 50 pF; RL = 50052; Tamb = —40°C to +85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN TYP1 MAX TYP 

tpHL/ 
tPLH 

Propagation delay 
nA, nB to nY Figures 1,2 1.5 3.0 5 1.5 3.4 5.8 11 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM =1.5VatVCC ≥2.7V 
VM=0.5•VCCatVCC<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

V,  

nA, nB INPUT /VM 

GND 

F tPHL -* IPLH 

VOH 

nY OUTPUT 

Vot 
SV00377 

Figure 1. Input (nA, nB) to output (nY) propagation delays 

TEST CIRCUIT 

Figure 2. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LVC109 

FEATURES 
• Wide supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1A. 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output capability: standard 

• Icc category: flip-flops 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tic 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 
nCP to nQ, nQ 4.0 

tPHL/IPLH to nQ, nQ CL = 50 pF; 4.5 ns 

nli0 to nQ nQ Vcc = 3.3 V 4.5 

fmax Maximum clock frequency 250 MHz 

Ci Input capacitance 5.0 pF 

Cp0 Power dissipation capacitance per flip-flop Vi = GND to Vcc1 27 pF 

NOTE: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x VCC2 x f; +E (CL x Vcc2 x I t,) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X VCC2 x fa) = sum of the outputs. 

DESCRIPTION 
The 74LVC109 is a low-voltage Si-gate CMOS device that is pin and 
function compatible with 74HC/HCT109. 

The 74LVC109 is a dual positive-edge triggered JR-type flip-flop 
featuring individual J, K inputs, clock (CP) inputs, set (SD) and reset 
(RD) inputs; also complementary Q and Q outputs. 

The set and reset are asynchronous active LOW inputs and operate 
independently of the clock input. 

The J and K inputs control the state changes of the flip-flops as 
described in the mode select function table. The J and K inputs must 
be stable one set-up time prior to the LOW-to-HIGH clock transition 
for predictable operation. The JR design allows operation as a 
D-type flip-flop by tying the J and R inputs together. 

Schmitt-trigger action in the clock input makes the circuit highly 
tolerant to slower clock rise and fall times. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic SO -40°C to +85°C 74LVC109 D 74LVC109 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +85`C 74LVC109 DB 74LVC109 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40'C to +85°C 74LVC109 PW 74LVC109PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN 

NUMBER SYMBOL FUNCTION 

1, 15 2RD Asynchronous reset input 
(active LOW) 

2, 14, 3, 13 1J, 2J, 1K, 2K Synchronous inputs; 
flip-flops 1 and 2 

4, 12 1CP, 2CP Clock input 
(LOW-to-HIGH, edge-triggered) 

5 11 1$p 2SD Asynchronous set inputs 
(active LOW) 

6, 10 1Q, 2Q True flip-flop outputs 

7, 9 10, 2O Complement flip-flop outputs 

8 GND Ground (O V) 

16 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LVC 109 

LOGIC SYMBOL (IEEE/IEC) 

LOGIC SYMBOL 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

5 

2 

4 

18D  d 
Sp 

1J J 
O 

1O 

7CP 
  CF FF1 

1RoK b  

RD 
1Rp- ~ 

11 

14 

12 

3 

5 

2SD  b
Sp 

2J 
 J 

2CP 

2R 
 0 

2RD

10 

Q 2O 

CF FF2 

b 
K 

Rp 

20 

6 

7 

0 

9 

S V00520 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LVC109 

FUNCTION TABLE 

OPERATING MODES 
INPUTS OUTPUTS 

n$p nRp nCP nJ nKC nO nb 

Asynchronous set 
Asynchronous reset 
Undetermined 

L 
H 
L 

H 
L 
L 

X 
X 
X 

X 
X 
X 

X 
X 
X 

H 
L 
H 

L 
H 
H 

Toggle 
Load "0" (reset) 
Load " 1" (set) 
Hold "no change" 

H 
H 
H 
H 

H 
H 
H 
H 

T 
T 
T 
T 

h 
I 
h 
I 

I 
I 
h 
h 

q 
L 
H 
q 

q 
H 
L 
q 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition 
q = lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH CP transition. 
X = don't care 
T = LOW-to-HIGH CP transition 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

VCC 

DC supply voltage (for max. speed performance) 2.7 3.6 
V

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VC DC output voltage range 0 VCC V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times VCC = 1.2 to 2.7V 
VCC=2.7to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

Ii < DC input diode current Vi < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current Vp > or Vp < 0 ±50 mA 

Vp DC output voltage Note 2 —0.5 to VCC +0.5 V 

IC DC output source or sink current Vp = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

T 15 Storage temperature range —65 to +150 'C 

PTOT
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70`C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LVC109 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40"C to +85`C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
VCC=2.7to3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; 10 = -12mA VOO -0.5 

V 
Vcc = 3.0V; VI = VIH or VIL; Ip =-100µA 

Vcc-0.2 

Vcc 

V 3.0V; V= V or V I 12mA CC= I- IH IL; 0= - V CC -0.6 

VCC = 3.0V; VI = VIH or VIL, Ip = -24mA VC0 -1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; Ip = 12mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; 10 = 100µA GND 0.20 

Vcc = 3.0V; V1 = VIH or VIL, 1O = 24mA 0.55 

li Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

IOC Quiescent supply current VcO = 3.6V; VI = or GND; IO = 0 0.1 10 µA 

AICC Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; VI = VCC —0.6V; 10 = 0 5 500 pA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25`C. 

AC CHARACTERISTICS 
GND = 0 V; tr = tt ≤ 2.5 ns; CL = 50 pF; R L = 5004; Tamb = -40C to +85 ° C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCC = 3.3V ±0.3V VCC = 2.7V 

MIN TYP1 MAX MIN TYP1 MAX 

tPHL/tPLH 
Propagation delay 
nCP to nO, nO Figures 1, 3 4.3 7.5 8.5 ns 

tpLH
Propagation delay 
nSD to nO 
nR0 to nO 

Figures 2, 3 4.5 8.0 9.0 ns 

tpHL 
Propagation delay 
nSD to nO 
n o tO nO 

Figures 2, 3 5.2 9.0 10 ns 

iw Clock pulse width 
HIGH or LOW Figure 1 3.3 2.0 ns 

iw Set or reset pulse width 
HIGH or LOW Figure 2 3.0 ns 

lrem 
Removal time 
nSD, nRD to nCP Figure 2 3.0 ns 

t 
sU

Set-up time 
nJ, nR to CF Figure 1 g 2.5 ns 

th
Hold time 
nJ, nK to nCP Figure 1 2.0 ns 

fmax 
Maximum clock pulse 
frequency Figure 1 150 225 MHz 

NOTE: 
1. These typical values are at VCC = 3.3V and Tame = 25'C. 

1998 Apr 28 517 



Philips Semiconductors Product specification 

Dual JK flip-flop with set and reset; positive-edge trigger 74LVC109 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7V;VM =0.5xVccatVOc<2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 

VI

nJ, nK 
INPUT 

GND 

VI

nCP 
INPUT 

GND 

VOH 

no 

OUTPUT 

VOL 

VOH 

nO 
OUTPUT 

VOL 

VM

tsu t tsu t 
* th *th 

1 tmax 

/VM 

\ / 

r— t yV—► 

t tPHL !- + tPLH 

/VM 

i tPLH t tPHL 

The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

t 

t 

SV00522 

Figure 1. Clock (nCP) to output (nO, n~) propagation delays, 
the clock pulse width, the nJ and nK to nCP set-up, 

the nCP to nJ, nR hold times 
and the maximum clock pulse frequency. 

TEST CIRCUIT 

VI

nCP 
INPUT 

GND 

VI

n$D
INPUT 
GND 

VI

fl D 
INPUT 

GND 

V0H 

nO 
OUTPUT 

VOL 

VOH 

nO 
OUTPUT 

VOL 

-*  4em  
4— tW —► r— tW —► 

tPLH t tPHL 

V- tpLH 

1 
 / 

SV00523 

Figure 2. Set (n$p) and reset (nRp) input to output (nO, nO) 
propagation delays, the set and reset pulse widths 

and the nRp, n$p to nCP removal time. 

Vc

Test Circuit for Outputs 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

V 
0°0 

tw 

F  tTHL Itr) 

t tTLH It,) 

- 90% 

Vµ 

tin 

90% 

VM = 1.5V 
Input Pulse Definition 

V 

90% VI

0V 

tTLH It,) 

w tTHL )t1) 

  VI

0V 

SWITCH POSITION DEFINITIONS 

TEST Si Vcc VI RL = Load resistor; see AC CHARACTERISTICS for value. 

tPLH/tPHL Open <2.7V Vcc CL = Load capacitance includes jig and probe capacitance: 
See AC CHARACTERISTICS for value. 

2.7-3.6V 2.7V 

≥ 4.5 V Vcc 
RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

8V00904 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt 
tolerant inputs/outputs (3-state) 74LVC125A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when = 0V 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

nH~ftPLH Propagation delay 
nA to nY 

CL = 50 pF; 
VDT = 3.3 V 3.0 ns 

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per buffer Notes 1 and 2 25 pF 

NOTES: 
1. CPD is used to determ'ne the dynamic power dissipation (PD in µW) 

PD = CPD x V~c 2 x f; +v (CL x VpD2 x f ) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V0C = supply voltage in V; 
y (CL X V 2 x f0) = sum of the outputs. 

2. The condition is Vl = GND to Vcc 

DESCRIPTION 
The 74LVC125A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-state 
operation, outputs can handle 5V. 

The 74LVC125A consists of four non-inverting buffers/line drivers 
with 3-state outputs. The 3-state outputs (nY) are controlled by the 
output enable input (nOE). A HIGH at nOE causes the outputs to 
assume a high impedance OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic SO —40°C to +125°C 74LVC125A D 74LVC125A D SOT108-1 

14-Pin Plastic SSOP Type II —40°C 10+125°C 74LVC125A DB 74LVC125A DB SOT337-1 

14-Pin PlasticTSSOP Type I —40°C to+125°C 74LVC125A PW 7LVC125APW DH SOT402-1 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt 
tolerant inputs/outputs (3-state) 

74LVC125A 

PIN CONFIGURATION 

1A 2 

1Y 

265 

2A 

2Y 

GND 

3 

a 

6 

7 

U 14 V00 

3 465 

12 4A 

11 i 4V 

10 

9 

365 

3A 

8 i 3Y 

SV00455 

PIN DESCRIPTION 

PIN 
NUMBER 

 SYMBOL NAME AND FUNCTION 

1, 4, 10, 13 125E -4O Data enable inputs (active LOW) 

2, 5, 9, 12 1A — 4A Data inputs 

3, 6, 8, 11 1Y — 4Y Data Outputs 

7 GND Ground (0 V) 

14 Positive supply voltage 

LOGIC SYMBOL 

2 1A 1Y 3 

1 165 

~ 

5 2A 2Y 6 

4 26E 

9 3A ^ 3V 8 

10 365 

i2 4Y 11 

13 465 

0V00456 

FUNCTION TABLE 
INPUTS OUTPUT 

nOE nA nY 

L 

L 

H 

L 

H 

X 

L 

H 

Z 

NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt 
tolerant inputs/outputs (3-state) 74LVC 125A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage (for max. speed performance) 2.7 3.6 
V

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO
DC output voltage range; output HIGH or LOW 
state 0 Vcc V

DC output voltage range; output 3-State 0 5.5 

Tamb Operating ambient temperature range in free-air —40 +85 C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +6.5 V 

'1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 -0.5 to +6.5 V 

'OK DC output diode current VO > Vcc or VO < 0 +50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to Vcc +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

'OUT DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND' 'CC DC VCC or GND current f 100 mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt 
tolerant inputs/outputs (3-state) 

74LVC 125A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V V00 

V 
V00 = 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
VCC = 1.2V GND 

V 
Voo = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; Vi = ViH or VIL; to =-12mA V00 —0.5 

V 
V00=3.0V; Vi=VIH or VIL; I0= -100µA V00 -0.2 Vcc 

Vcc = 3.0V; Vi = VIH or VIL. l =-18mA V00 —0.6 

Vcc = 3.0V; Vi = VIH or VIL: IO =-24mA V00 -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; lO = 12mA 0.40 

V V00 = 3.0V; VI = VIH or VIL; lO = 100µA GND 0.20 

V00 = 3.0V; VI = VIH or VIL IO = 24mA 0.55 

Ii Input leakage current V00 = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

loz 3-State output OFF-state current2 Vcc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

loh Power off leakage supply VCC = 0.0V; Vi or VO = 5.5V 0.1 ± 10 µA 

IOC Quiescent supply current Vcc = 3.6V; Vi = V00 or GND; IO = 0 0.1 10 µA 

, l 
cc 

Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V -O.6V; I 0 cc = - CC o = 5 500 µ A 

NOTE: 
1. All typical values are at V00 = 3.3V and Tamb = 25°C. 
2. For I/O ports the parameter IO2 includes the input leakage current. 

AC CHARACTERISTICS 
GND=0V; r =tt=2.5ns;CL =50pF;RL =50052 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL
tPLH 

Propagation delay 
nA to nY Figures 1, 3 1.5 3.0 4.8 1.5 5.5 12.0 ns 

tpZH
tPZL 

3-State output enable time 
nOE to nY Figures 2, 3 1.5 3.8 5.7 1.5 6.7 13.0 ns 

tpHZ 
tpLZ 

3-State output disable time 
nOE to nY Figures 2, 3 1.5 3.7 5.2 1.5 6.2 8 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt 
tolerant inputs/outputs (3-state) 

74LVC125A 

AC WAVEFORMS 
VM =1.5 Vat VOc≥ 2.7 V; 
VM=0.5•VccatVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VX= VOL +0.3VatVcc≥2.7V 
VX =VOL +0.1 VatVcc>2.7V 
Vy= VOH -0.3VatVcc≥2.7V 
Vy=VOH -0.1 VatVcc<2.7V 

V, 

nA INPUT VM 

GND  

V OH 
fly OUTPUT 

VOL 

/ 

\

t iPHL -► 

T V M 

F iPLH 

1 
 I 

5V00459 

Figure 1. Input (nA) to output (nY) propagation delays. 

VI

nOP Input 

GND 

VCC - 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

PHZ 

Vx 

F 

PZL 

tPZH 

outputs _outputs 
enabled disabled 

V 

t 

VM 

outputs 
enabled 

SV00458 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V 
Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt tolerant 
inputs/outputs (3-state) 74LVC126A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when VCC = 0V 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t1 S 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nY 

CL = 50 pF; 
VCC = 3.3 V 

3.0 ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per buffer VCC = 3.3 V 20 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X VCC2 ><f + V (CL x VCC2 x f5) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
V (CL x VCC2 x f0) = sum of the outputs. 

2. The condition is V1 = GND to VCC 

DESCRIPTION 
The 74LVC126A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-state 
operation, outputs can handle 5V. 

The 74LVC126A consists of four non-inverting buffers/line drivers 
with 3-state outputs. The 3-state outputs (nY) are controlled by the 
output enable input (nOE). A LOW at nOE causes the outputs to 
assume a high impedance OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

14-Pin Plastic SO -40°C to +125'C 74LVC126A D 74LVC126A D SOT108-1 

14-Pin Plastic SSOP Type II -40°C to +125°C 74LVC126A DB 74LVC126A DB SOT337-1 

14-Pin Plastic TSSOP Type I -40C to +125°C 74LVC126A PW 74LVC126APW DH SOT402-1 

PIN CONFIGURATION 

1OE 
U a I VCC 

1A 2 13 4O6 

15 3 12 ]4A 

2OE 4 11 45 

2A 5 10 3OE 

25 s 3A 

GND 7 8  35 

SV004H3 

PIN DESCRIPTION 
PIN 

NUMBER SYMBOL NAME AND FUNCTION 

1, 4, 10, 13 1 OE - 4OE Data enable inputs (active HIGH) 

2, 5, 9, 12 1A — 4A Data inputs 

3, 6, 8, 11 1Y — 4Y Data Outputs 

7 GND Ground (0 V) 

14 VCC Positive supply voltage 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt tolerant 
inputs/outputs (3-state) 74LVC126A 

LOGIC SYMBOL 

2 1A Y 3 

1 tOE 

5 2A 2V 6 

4 2OE 

9 3A 3Y 8 

10 3OE 

12 4A 4Y 11 

13 4OE 

SV00484 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE nA nY 

H 

H 

L 

L 

H 

X 

L 

H 

Z 

NOTES: 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

Vcc 

DC supply voltage (for max. speed performance) 2.7 3.6 
V

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V DC output voltage range; output HIGH or LOW state 0 Vcc 
V 

DC output voltage range; output 3-State 0 5.5 

Tam b Operating ambient temperature range in free-air —40 +85 °C 

tr, tf Input rise and fall times Vcc = 1.210 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 nsN 

LOGIC SYMBOL (IEEE/IEC) 

2 

3 

2 D 
3 EN 

1 O 
EN1 5 

5 6 

6 4 

4 
EN 

9 
9 

8 
8 

10 N 

12 2 D 
11 

V 
13 

al 

EN 

(b) 

5V00485 

LOGIC DIAGRAM 

A nY 

nOE 

SV00486 

1998 Apr 28 525 



Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt tolerant 
inputs/outputs (3-state) 

74LVC126A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

IOK DC output diode current Vo > Voo or VO < 0 ±50 mA 

VO
DC output voltage; output HIGH or 
LOW state 

Note 2 —0.5 to V00 +0.5 
V 

DC output voltage; output 3-State Note 2 —0.5 to 6.5 

IO DC output source or sink current VO = 0 to V00 ±50 mA 

'GND, ICC DC VCC or GND current ±100 mA 

T5t9 Storage temperature range —65 to +150 °C 

PTo7 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V VCC 

V 
V00= 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
V00 = 1.2V GND 

V 
V00= 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

V00 = 2.7V; Vi = ViH or VIL; Io =-12mA V00-0.5 

V 
Vcc = 3.OV; Vi = VIH or ViL; lo = -100µA V00 -0.2 VCC 

VCC = 3.OV; Vi = ViH or VIL to = -18mA VC0 -0.6 

V00=3.OV; Vi=ViH or VIL, I0 =-24mA V00 -0 .8

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or ViL; lo = 12mA 0.40 

V V00 = 3.OV; Vi = VIH or ViL; IO = 100µA 0.20 

V00 = 3.OV; Vi = VIH or ViL. IO = 24mA 0.55 

Input leakage current V00 = 3.6V; Vi = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current V00 = 0.0V; Vi or VO = 5.5V ±5 µA 

TOFF Power off leakage current V00 = 3.6V; Vi = ViH or ViL; VO = Vcc or GND 0.1 ± 10 µA 

IC0 Quiescent supply current V00 = 3.6V; Vi = V00 or GND; Ip = 0 0.1 10 µA 

01 cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V 0.6V; I 0 cc = i - cc - o = 5 500 µ A 

NOTES: 
All typical values are at V00 = 3.3V and Ta b = 25"C. 
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Philips Semiconductors Product specification 

Quad buffer/line driver with 5-volt tolerant 
inputs/outputs (3-state) 74LVC126A 

AC CHARACTERISTICS 
GND=0V, t1=tt =2.5 ns; CL=50pF;RL=50052 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 
Vcc 

= 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
nA to nY Figures 1, 3 1.5 3.2 5.5 1.5 6.5 13.0 ns 

tpzH 
tpZL 

3-state output enable time 
nOE to nY Figures 2, 3 1.5 3.9 6.3 1.5 7.3 13.0 ns 

tpHZ 
tpLZ 

3-state output disable time 
nOE to nY Figures 2,3 1.5 4.4 6.2 1.5 7.2 10 ns 

NOTE: 
1. These typical values are at V0c = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM=1.5VatVCC≥2.7V 
VM =0.5•V0catV00 <2.7V 
V0L and VOH are the typical output voltage drop that occur with the 
output load. 

VX = VOL +0.3Vat VCC ≥ 2.7 V; VX = VOL +0.1 V00atV00< 
2.7 V 
VV = VOH - 0.3 V at VCC ≥ 2.7V; VY = VOH - 0.1 VCC at VCC < 
2.7 V 

Figure 1. Input (nA) to output (nY) propagation delays. 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

TEST SWITCH Vcc VIN 

tPLH/tPHL Open < 2.7V Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LVC138A 

FEATURES 
• Wide supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1 A 

• Inputs accept voltages up to 5.5 V 

• CMOS lower power consumption 

• Direct interface with TTL levels 

• Demultiplexing capability 

• Multiple input enable for easy expansion 

• Ideal for memory chip select decoding 

• Active LOW mutually exclusive outputs 

• Output drive capability 50 O transmission lines at 85°C 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 no 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Yn, 
E3 to Yn, En to Yn 

CL = 50 pF; 
Vcc = 3.3 V 3.5 

3.5 
no 

Ci Input capacitance 5.0 pF 

C 
Pp

Power dissipation capacitance per 
package 

Vcc = 3.3 V 
Notes 1 and 2 

44
p 

F 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (Pp in µW) 

Pp = CPD x Vcc2 x f; + (CL >< Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 

(CL x Vcc2 x fo) = sum of the outputs. 
2. The condition is Vi = GND to Voc 

DESCRIPTION 
The 74LVC138A is a low-voltage, low-power, high-performance 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74LVC138A accepts three binary weighted address inputs (A0, 
At , A2) and when enabled, provides 8 mutually exclusive active 
LOW outputs (Yo to Y7). 

The 74LVC138A features three enable inputs: two active LOW (E1
and E2) and one active HIGH (E3). Every output will be HIGH unless 
Et and E2 are LOW and E3 is HIGH. 

This multiple enable function allows easy parallel expansion of the 
74LV138A to a 1-of-32 (5 lines to 32 lines) decoder with just four 
74LV138A ICs and one inverter. The 74LV138A can be used as an 
eight output demultiplexer by using one of the active LOW enable 
inputs as the data input and the remaining enable inputs as strobes. 
Unused enable inputs must be permanently tied to their appropriate 
active HIGH or LOW state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic SO -40°C to +85°C 74LVC138A D 74LVC138A D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +85°C 74LVC138A DB 74LVC138A DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +85'C 74LVC138A PW 74LVC138APW DH SOT403-1 

PIN CONFIGURATION LOGIC DIAGRAM 

1998 Apr28 528 853-194319308 



Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LVC138A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 2, 3 Ac to Az Address inputs 

4,5 E1, E2 Enable inputs (active LOW) 

6 E3 Enable inputs (active HIGH) 

15, 14, 13, 12, 
11 1Q 9,7 , 

Yo to Y7 Outputs

8 GND Ground (0 V) 

16 Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 

FUNCTIONAL DIAGRAM 

Ai ; 

; 

• 
V

' 

• 

F1 

Is 

14 

2 A 
■ 

~ 13 

3 A 
3-to-8 

DECODER 
ENABLE 
EXITING 

V a 

• _ 
V' 

12 

; 

• 

; 

• V 

P,

• V, 

11 

10  
9 

a E~ 

E .-5 

s E 

svoo556 

INPUTS OUTPUTS 

E1 €p E3 A0 Al A2 Y V1 Y2 Y3 Y4 Y6 V6 YT 

H 

X 

X 

X 

H 

X 

X 

X 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LVC138A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

vuG 
DC output voltage range; output HIGH or LOW state 0 Vcc V
DC input voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

V1 DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vp > or Vp < 0 t 50 mA 

VI/o 
DC output voltage; output HIGH or LOW Note 2 —0.5 to Vcc +0.5 

VDC input voltage; output 3-State Note 2 —0.5 to 6.5 

Ip DC output source or sink current V0 = 0 to Vcc f 50 mA 

'GND' ICc DC Vcc or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70'C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LVC138A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level input voltage 
Vcc = 1.2V Vcc 

V 
Voc = 2.7 to 3.6V 2.0 

VIL LOW level input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VON HIGH level output voltage 

V00=2.7V; VI=VIH or VIL; Io=-12mA V00 —0.5 

V 
Vcc = 3.OV; VI = VIH or VIL; to = - 100µA Voo — 0.2 Voo 

VCC = 3.OV; VI = VIH or VIL to = -12mA Voo -0.6 

VCC = 3.OV; VI = VIH or VIL, to =-24mA Voo -1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; Io = 12mA 0.40 

V Voo = 3.OV; VI = VIH or VIL; lo = 100µA GND 0.20 

Voo = 3.OV; VI = VIH or VIL, Io = 24mA 0.55 

II Input leakage current Voo = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

Icc Quiescent supply current Voc = 3.6V; VI = Voo or GND; Io = 0 0.1 10 µA 

Oloc Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; VI = Vcc —0.6V; Io = 0 5 500 µA 

NOTE: 
1. All typical values are at V00 = 3.3V and Tamb = 25'C. 

AC CHARACTERISTICS 
GND = 0 V; tr = t1 ± 2.5 ns; CL=50pF;RL=500O; Tamb = 40°C to +85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V 3.3V ±0 3V = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL~1PLH 
Propagation delay 
Ar, to Y„ Figure 1, 3 1.5 3.5 5.8 1.5 6.8 ns 

IPHL/tPLH 
Propagation delay 
E3 to Y ~ Figure 1, 3 1.5 3.6 5.8 1.5 6.8 ns 

tpHL/tPLH 
Propagation delay 
Er, to Y„ Figure 2, 3 1.5 3.5 5.8 1.5 6.8 ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

3-to-8 line decoder/demultiplexer; inverting 74LVC138A 

AC WAVEFORMS 
VM =1.5 Vat V00≥2.7V 

VM=0.5•V00at Vcc <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VCC 
An. E3 
INPUT 

GND 

VOH 

Vn OUTPUT 

VOL 

/V M

1 PHL* F f I PLH 

SV00557 

Figure 1. Input (nA) to output (nY) propagation delays. 

vcc 
E 1 , E 2

INPUT 

GND 

V OH 

Vn OUTPUT 

VOL 

1PHL* <- -► 4 1PLH 

5V00558 

Figure 2. 3-State enable and disable times. 

TEST CIRCUIT 

TEST Sr

tPLHAPHL Open 

Vcc 

SWITCH POSITION 

VCC VI

< 2.7V Vcc 

2.7-3.6V 2.7V 

2 ' Vcc 
0— Open 
°  GND 

500O 

500O 

SV00903 

Figure 3. Load circuitry for switching times. 
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Dual 2-to-4 line decoder/demultiplexer 74LVC139 

FEATURES 
• Wide supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5 V 

• CMOS lower power consumption 

• Direct interface with TTL levels 

• Demultiplexing capability 

• Two independent 2-to-4 decoders 

• Multifunction capability 

• Active LOW mutually exclusive outputs 

• Output drive capability 50 O transmission lines at 85°C 

QUICK REFERENCE DATA 
GND =0V;Tawb=25'C; tr =t1≤2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay CL = 50 pF; 
tPHL/tPLH nA to non, VC0 = 3.3 V 3.3 ns 

nE to nYn, 3.2 

Ci Input capacitance 5.0 pF 

CPO
Power dissipation capacitance per 
multiplexer 

Vcc = 3.3 V 
Notes 1 and 2 36 pF 

NOTES: 
1. CPO is used to determ'ne the dynamic power dissipation (PO in µW) 

PO = CPO x Vcc2 x f; + (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 

(CL x Vcc2 x fo) = sum of the outputs. 
2. The condition is V1 = GND to Vcc 

DESCRIPTION 
The 74LVC139 is a low-voltage, low-power, high-performance 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74LVC139 is a dual 2-to-4 line decoder/demultiplexer. This device 
has two independent decoders, each accepting two binary weighted 
inputs (nA0 and nA1) and providing four mutually exclusive active LOW 
outputs (nY0 to nY3). Each decoder has an active LOW input (nE). 

When nE is HIGH, every output is forced HIGH. The enable can be 
used as the data input fora 1 -to-4 demultiplexer application. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic SO -40°C to +85°C 74LVC139 D 74LVC139 D SOT109-1 

16-Pin Plastic SSOP Type II —40'C to +85'C 74LVC139 GB 74LVC139 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC139 PW 74LVC139PW DH SOT403-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 15 1E, 2E Enable inputs (active LOW) 

2,3 1A0 , 1A1
Address inputs 

14, 13 2A0 , 2A1

4, 5, 6, 7 1 Yo to 1 Y3
Outputs (active LOW) 

12, 11, 10, 9 2Yo to 2Y3

8 GND Ground (0 V) 

16 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

Dual 2-to-4 line decoder/demultiplexer 74LVC139 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 

FUNCTIONAL DIAGRAM 

a 1Yo 

2 1AO 

O 

1Y1 
5 

3 7 q1 DECODER 
1P 2 6

103
D 

V 
1 1E 

₹Yo 
12 

4 A0 2Y1 

13 2A1 DECODER 
2 

0 

₹Y3 9

V 
2E 

15 
SV00534 

INPUTS OUTPUTS 

nE nA0 nA1 nY0 ny1 nY2 n'3

H X X H H H H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
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Dual 2-to-4 line decoder/demultiplexer 74LVC139 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC

DC supply voltage (for max. speed performance) 2.7 3.6 

VDC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range in free air —40 +85 C 

tr, tt Input rise and fall times Vcc = 
= 1.2 to 2.7V 

Vcc 2.7 to 3.6V 
0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current Vi < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.510 VOO +0.5 V 

10 DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND ICC DC Vcc or GND current t 100 mA 

T15 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Dual 2-to-4 line decoder/demultiplexer 74LVC139 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level input voltage 
Voo = 1.2V VCc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level input voltage 
Vcc = 1.2V GND 

V 
Voo = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCc=2.7V;V1 = VIH or VIL; lo=-12mA V00-0.5 

V 
V00 = 3.OV; V1 = VIH or VIL; to =-100µA V00-0.2 Vcc 

Vco=3.OV;V1 = VIH or VIL; lo=-12mA V00 -0.6 

Vcc=3.OV;V1 = VIH or VIL; lo=-24mA V00- 0.8 

VOL LOW level output voltage 

Vcc = 2.7V; V1 = ViH or VIL; to = 12mA 0.40 

V Vcc = 3.OV; V1 = VIH or VIL; lo = 100µA 0.20 

Vcc = 3.OV; V1 = VIH or VIL lo = 24mA 0.55 

Input leakage current Vcc = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

Icc Quiescent supply current Vcc = 3.6V; V1 = Vcc or GND; to = 0 0.1 10 µA 

~Icc 
Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; V1 = Vcc —0.6V; to = 0 5 500 µA 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; tr = ti ≤ 2.5 ns; CL = 50 pF; RL = 5004; Tamb = —40 ° C to +85 ° C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Voo = 2.7V 

MIN TYP1 MAX MIN MAX 

t t PHL PLH 
Propagation delay 
nAr, to Yr, 

1,3 1.5 3.3 6.0 7.5 ns

t t PHL PLH 
Propagation delay 
nE to Yri 

2, 3 1.5 3.2 5.5 6.5 ns

NOTE: 
1. These typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Dual 2-to-4 line decoder/demultiplexer 74LVC 139 

AC WAVEFORMS 
VM=1.5 Vat VOc≥ 2.7V 
VM =0.5xVOcat <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi

E INPUT 

GND 
1PHL-1 

/V M

VOH 

nY OUTPUTS 

VOL 

F 

`VM 

t- 1PLH 

SVS0561 

Figure 1. Input (nA) to output (nY) propagation delays. 

nle, nil, S 
INPUTS 

GND 

VOH 

nY OUTPUT 

VOL

\VM 

1PHL-+ 

VM 

\  

PLH 

SV00562 

Figure 2. Enable input (n€) to output (nYn) propagation delays 

TEST CIRCUIT 

TEST Si 

IPLHAPHL Open 

VCC 

SWITCH POSITION 

Vcc vi

<2.7V Vcc 

2.7-3.6V 2.7V 

2  Vcc 
o— Open 
G— GND 

500O 

500O 

SV00903 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer 74LVC157A 

FEATURES 
• Wide supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-tA 

• CMOS lower power consumption 

• Direct interface with TTL levels 

• 5 Volt tolerant inputs, for interfacing with 5 Volt logic 

DESCRIPTION 
The 74LVC157A is a high-performance, low-power, Si-gate CMOS 
device, superior to most advanced CMOS compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC157A is a quad 2-input multiplexer which select 4 bits of 
data from two sources under the control of a common data select 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
nlo, n11, to nY 
E to nY 
S to nY 

CL = 50 pF; 
VOO = 3.3 V 

3.1 
3.0 
3.3 

ns 

C1 Input capacitance 5.0 pF 

CPp Power dissipation capacitance per gate Vi = GND to V001 33 pF 

NOTES: 
1. CPp is used to determine the dynamic power dissipation (PO in µW) 

Pp = Cpp x VOO2 x f; +E (CL x VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x V002 x f5) = sum of the outputs. 

input (S). The four outputs present the selected data in the true 
(non-inverted) form. The enable input (E) is active LOW. When E is 
HIGH, all of the outputs (1Y to 4Y) are forced LOW regardless of all 
other input conditions. Moving the data from two groups of registers 
to four common output buses is a common use of the 74LV157. The 
state of the common data select input (S) determines the particular 
register from which the data comes. It can also be used as function 
generator. 

The device is useful for implementing highly irregular logic by 
generating any four of the 16 different functions of two variables with 
one variable common. 

The 74LVC157A is the logic implementation of a 4-pole, 2-position 
switch, where the position of the switch is determined by the logic 
levels applied to S. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic SO -40°C to +85`C 74LVC157A D 74LVC157A D SOT109-1 

16-Pin Plastic SSOP Type II -40'C to +85`C 74LVC157A DB 74LVC157A DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC157A PW 74LVC157APW DH SOT403-1 

PIN CONFIGURATION 

v 
S 16 1 VCC 

11 0 z 

11 1 3 

5 E 

4 1415 

1 a 3 4i 1

21 0 5 2 av 

21 6 1 1 1310

25 7 0 31 1

GND I 8 9 3Y 

SV00563 

PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1 S Common data select input 

2, 5, 11, 14 1l to 4l Data inputs from sources 0 

3, 6, 10, 13 111 to 411 Data inputs from sources 1 

4, 7, 9, 12 1Y to 4Y Multiplexer outputs 

8 GND Ground (0 V) 

15 E Enable input (active LOW) 

16 VOO Positive supply voltage 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer 74LVC157A 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

z 110
1V 4 

3 

5 210

6 211
2Y 7 

MULTIPLEXER 
310

SELECTOR OUTPUTS 

3Y 9 
311

14 410

411
4Y 

S E 

15 

SV00566 

FUNCTION TABLE 
INPUTS OUTPUTS 

E S n10 n11 nY 

H 

L 
L 
L 
L 

X 

L 
L 
H 
H 

X 

L 
H 
X 
X 

X 

X 
X 
L 
H 

L 

L 
H 
L 
H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 

LOGIC DIAGRAM 
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Quad 2-input multiplexer 74LVC 157A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

VOO 
DC supply voltage (for max speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO DC output voltage range 0 VOO V 

Tame Operating free-air temperature range —40 +85 °C 

tr, tr Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = CV). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current Vi < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > or VO < 0 f 50 mA 

VO DC output voltage Note 2 —0.5 to Vcc +0.5 V 

lo DC output diode current VO = 0 to Vcc t 50 mA 

'GND' Icc DC VCC or GND current t 100 mA 

Tsrg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Quad 2-input multiplexer 74LVC157A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Voc = 1.2V Vcc 

V 
VCC =2.7to3.6V 2.0 

VIL LOW level Input voltage 
VOC = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = -12mA Vcc -0.5 

V 
VCC = 3.OV; Vi = V11.4 or VIL; to =-100µA Vcc-02 Vcc 

V 3.OV; V= V or V I CC= i- VIH IL; o=-18mA VCC-0.6 

Vcc=3.OV;VI=VIH or VIL Io=-24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; Vi = VIH or VIL; Ip = 12mA 0.40 

V Voc = 3.OV; V1 = VIH or VIL; to = 100µA GND 0.20 

Voo = 3.OV; VI = VIH or VIL; IO = 24mA 0.55 

Ii Input leakage current VpO = 3.6V; Vi = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current Vcc = 3.6V; VI = VCC or GND; Ip = 0 0.1 10 µA 

OIcC 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = VOO -0.6V; IO = 0 5 500 µA 

NOTE: 
1. All typical values are measured at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; tr = tt 5 2.5 ns; CL = 50 pF; RL = 500O; Tamb = —40°C to +85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL/tpLH 
Propagation delay 
n10 to nY; 
n11 to nY 

Figure 2, 3 1.5 3.1 5.7 1.5 6.7 12 ns 

tpHL/tpLH
Propagation delay 
r to nY Figure 1, 3 1.5 3.0 6.3 1.5 7.3 11 ns

tPHL/tPLH 
Propagation delay 
StonY Figure 2, 3 1.5 3.3 6.8 1.5 7.8 13 ns 

NOTE: 
1. These typical values are at VOC = 3.3V and Tamb = 25°C. 
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Quad 2-input multiplexer 74LVC157A 

AC WAVEFORMS 
VM=0.5xVccatVcc<2.7V 

VM=1.5VatVcc≥2.7V 

Vx= VOL +0.3 Vat VOO U2.7V 
Vx = VOL + 0.1 x Vcc at VOO <2.7 V 
Vy = VOH — 0.3 V at Vcc ≥ 2.7V 
VY=VOH-0.1 xVccat Vcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

v, 

E INPUT 

GND 

VOH 

fly OUTPUTS 

VOL 

/VM 

PHL* F 

\ V M 

4 - IPLH 

I 
/ 

SV00561 

Figure 1. Enable input (E) to output (nY) propagation delays. 

Figure 2. Data inputs (nlp, nit) and common data select 
input(S)to output(nY) propagation delays. 

TEST CIRCUIT 

VCc 

SWITCH POSITION 

TEST Sn VCc Vi 

tPLHItPHL Open <2 7V VCc 

2.7-3.ev 2.7V 

2 'VCC 
0— Open 
0  GND 

500O 

500O 

SV00003 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1 A 

• Inputs accept voltages up to 5.5 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Asynchronous reset 

• Synchronous counting and loading 

• Two count enable inputs for n—bit cascading 

• Positive edge—triggered clock 

• Output drive capability 50 Q transmission lines @85°C 

V 

DESCRIPTION 
The 74LVC161 is a high—performance, low—power, low—voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; TA = TF < 2.5n5 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
CP to Qn
CP to TC 
MR to Q❑
MR to TC 
CET to TC 

CL = 50 pF 
Vcc = 3.3V 4.9 

5.7 
5.2 
5.7 
4.5 

ns 

fMAX maximum clock frequency 200 MHz 

Ci input capacitance 5.0 pF 

CAD power dissipation capacitance per gate notes 1 and 2 39 pF 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (PD in µW) 

Pp = CAD x Vcc2 x fi +E (CL x VCO2 x fo where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V0c = supply voltage in V; 
E (CL x VC02 x fo = sum of the outputs 

2. The condition is V1 = GND to Vcc 

The 74LVC161 is a synchronous presettable binary counter which 
features an internal look—head carry and can be used for 
high—speed counting. Synchronous operation is provided by having 
all flip—flops clocked simultaneously on the positive—going edge of 
the clock (CP). The outputs (Os to O3) of the counters may be 
preset to a HIGH or LOW level. A LOW level at the parallel enable 
input (PE) disables the counting action and causes the data at the 
data inputs (Dc to D3) to be loaded into the counter on the 
positive—going edge of the clock (provided that the set—up and hold 
time requirements for PE are met). Preset takes place regardless of 
the levels at count enable inputs (CEP and CET). A low level at the 
master reset input (MR) sets all four outputs of the flip—flops 
(Go to O3) to LOW level regardless of the levels at CP, PE, CET 
and CEP inputs (thus providing an asynchronous clear function). 

The look—ahead carry simplifies serial cascading of the counters. 
Both count enable inputs (CEP and CET) must be HIGH to count. 
The CET input is fed forward to enable the terminal count output 
(TC). The TC output thus enabled will produce a HIGH output pulse 
of a duration approximately equal to a HIGH level output of Q0. This 
pulse can be used to enable the next cascaded stage. The 
maximum clock frequency for the cascaded counters is determined 
by the CP to TC propagation delay and CEP to CP set—up time, 
according to the following formula: 

1ma, 
tPlmax) (CP to TC) + tg0 (CEP to CP) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

16-Pin Plastic SO -40`C to+85`C 74LVC161 D 74LVC161 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +85°C 74LVC161 DB 74LVC161 08 SOT338-1 

16-Pin Plastic TSSOP Type I —40"C to +85"C 74LVC161 PW 74LVC161 PW DH SOT403-1 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

PIN CONFIGURATION 

LOGIC SYMBOL 

15 

TC 
3  D0 0 0  14 

4  D 0, 13 

5 D2 02 12 

03 0 36 

9 ----C PE 

CEP CET CP MR 
O 

7 10 2 

V00 = Pin 16 
GND = Pin 8 

SY00065 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 asynchronous master 
reset (active LOW) 

2 CP clock input (LOW-to-HIGH, 
edge-triggered) 

3,4,5,6 Do to D3 data inputs 

7 CEP count enable inputs 

8 GND ground (0V) 

9 
parallel enable input 
(active LOW) 

10 CET count enable carry input 

14,13,12,11 Q0 to O3 flip-flop outputs 

15 TC terminal count output 

16 positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

FUNCTIONAL DIAGRAM 

3 4 5 6 

D0 D1 02 D3 

9 
PE 

0 

PARALLEL 
CIRCUITRY 

LOAD 

10 CET 

TC 15 

~ CEP 

2 CP 

BINARY 
COUNTER 

1 ~ c 

QO Q, 4 2 03 

14 13 12 11 

5500068 

STATE DIAGRAM 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUTS 

MR CP CEP CET PE Dn Qn TC 

Reset (clear) L X X X X X L L 

Parallel load 
H 

H 

T 

T 

X 

X 

X 

X 

I 

I 

I 

h 

L 

H 

L 

Count H T h h h X count 

Hold 
(do nothing) 

H 

H 
X 
X 

I 

X 

X 

I 

h 

h 
X 

X 

q 

q 

` 

L 

NOTES: 
The TC output is High when CET is High and the counter 
is at Terminal Count (HHHH) 

H = High voltage level 
h = High voltage level one setup time prior to the Low-to-High 

clock transition 
L Low voltage level 
I Low voltage level one setup time prior to the Low-to-High 

clock transition 
q = Lower case letters indicate the state of the referenced 

output one setup time prior to the Low-to-High clock 
transition 

X = Don't care 
T = Low-to-High clock transition 

TYPICAL TIMING SEQUENCE 

FvfR 

1SE 

DO  

D1  

D21 
D3 J I 

CP 

CEP  I I I 
CET  I 1 
00 

01 

02  I 

03 1 
TC 

12 13 14 15 0 1 2, 

RESET PRESET- - COUNT  ►-  INHIBIT --- __ 

S 500069 

Typical timing sequence: reset outputs to zero; preset to binary 
twelve; count to thirteen, fourteen, fifteen, zero, one, and two; 
inhibit 
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LOGIC DIAGRAM 

1998 May 20 546 



Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

Vo DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current VI <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current Vo > Vcc or Vo < 0 t 50 mA 

Vo DC output voltage Note 2 —0.5 to Vcc +0.5 V 

Io DC output source or sink current Vo = 0 to Vcc ±50 mA 

'GND' ICC DC Vcc or GND current t 100 mA 

T15 Storage temperature range —65 to +150 'C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70'C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Voc = 1.2V Vcc 

V 
V00=2.7to 3.6V 2.0 

Vii LOW level Input voltage 
V00 = 1.2V GND 

V 
VCC=2.7to3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; Vi = VIH or VIA; Io =-12mA V00-0.5 

V 
Vcc = 3.OV; Vi = VIH or Vii; to =-100µA V00-0.2 Vcc 

VCC=3.OV;V1 = VIH orVIL; lo=-12mA V00-0.6 

Vcc=3.OV;V1 = VIH orVIL. lo=-24mA V00- 1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or Vii; Io = 12mA 0.40 

V V00 = 3.OV; Vi = ViH or VIA; to = 100pA GND 0.20 

V00 = 3.OV; VI = VIH or VIL Io = 24mA 0.55 

li Input leakage current V00 = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

ICC Quiescent supply current V00 = 3.6V; VI = V00 or GND; Io = 0 0.1 10 µA 

~Icc 
Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; Vi = VCC —0.6V; to = 0 5 500 µA 

NOTES: 
1. All typical values are at V00 = 3.3V and Tamb = 25°C 
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Presettable synchronous 4-bit binary counter; 
asynchronous reset 74LVC161 

AC CHARACTERISTICS 
GND=0V; r =tt ≤2.5ns;CL=50pF;RL =500Q;Tamb= -40'Cto+85°C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voo = 3.3V ±0.3V V00 = 2.7V Voc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL 
tPLH

Propagation delay 
CP to On 1 — 4.9 8.0 - 9.0 24 ns 

tpHL 
tPLH 

Propagation delay 
CP to TC 1 — 5.7 9.5 — 11 28 ns 

tpHL 
tPLH

Propagation delay 
CET to TC 

2 — 4.5 7.8 — 8.8 22 ns 

t 
PHL 

Propagation delay 
R1  to On 

3 — 5.2 9.0 - 10 28 ns

t 
PHL 

Propagation delay 
MR to TC 

3 — 5.7 10 - 11 20 ns 

iw Clock pulse width 
HIGH or LOW 

1 4 0 1.2 - 5.0 — — ns

iw Master reset 
width LOW 3 3.0 1.6 - 4.0 — — ns 

t 
em 

Removal time 
MR to CP 

3 0 -0.3 - 0 — — ns

isu 
Set-up time 
D to CP 4 2.5 1.0 - 3.0 — — ns 

tsu 
Set-up time 
PE to CP 4 3.0 1.2 — 3.5 — — ns 

tsu 
Set-up time 
CEP, CET to CP 5 5.0 2.1 — 5.5 — — ns 

th Hold time 
D, PE, CEP, CET to CP 

4, 5 0 -1.7 - 0 — — ns

fmax 
Maximum clock 
pulse frequency 1 125 200 - 110 — — MHz 

NOTE: 
1. These typical values are at Voc = 3.3V and Tamb = 25°C. 
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Presettable synchronous 4-bit binary counter; 
asynchronous reset 

74LVC161 

AC WAVEFORMS 
VM =1.5 Vat VOO ≥2.7V 
VM =0.5•VOcatVOO<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VT

CP INPUT 

/ 

VM 

GND 

VOH 

t /fauX 

~ fµ

f tPHL i 

On, TC OUTPUT 

VOL  

V 

t tPLH i 

SY00071 

Waveform 1. Clock (CP) to outputs (On, TC) propagation 
delays, the clock pulse width and the maximum clock 
frequency. 

Waveform 2. Input (CET) to output (TC) propagation delays. 

`VM F 

VI

MFS INPUT 
GND  

tram 
r tw y~ 

VI  

CP INPUT 

/ GND 

I— 

VOH 

tPHL y 

On, TC OUTPUT VM 
/ VOL 

SY00073 

Waveform 3. Master reset (Mn) pulse width, the master reset 
to output (On, TC) propagation delays and the master reset to 
clock (CP) removal times. 

Vi / VM  

\ 
PE INPUT 

GND 

a— t5O 
y 

t 
F VI

CP INPUT 

\  

VM y-

GND / 

Vi

Or INPUT 

GND 

The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

/ 

SC00137 

Waveform 4. Setup and hold times for the input (D~) and 
parallel enable input (PE). 

VI
CEP, CET 

INPUT 

GND 

VI

CP INPUT 

GND 

4
su m  th

/VM 

NOTE: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

SC00138 

Waveform 5. CEP and CET setup and hold times. 

TEST CIRCUIT 

SWITCH POSITION 

TEST S, 

tPLH/tPHL Open 

VCC 

vcc vi 

<2.7V VCC 

2.7-3.60 2.7V 

2 VCC 
X— Open 

GND 

5000 

SV00903 

Waveform 6. Load circuitry for switching times. 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC163 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Synchronous reset 

• Synchronous counting and loading 

• Two count enable inputs for n—bit cascading 

• Positive edge—triggered clock 

DESCRIPTION 
The 74LVC163 is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GNU = 0V; Tamb = 25°C; TR = TF G 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL tPLH 

Propagation delay 
CP to Qn
CP to TC 
CET to TC 

CL = 50 pF 
Vp0 = 3.3V 4.9 

5.7 
4.5 

nS 

fMAX maximum clock frequency 200 MHz 

CI input capacitance 5.0 pF 

CFp power dissipation capacitance per gate notes 1 and 2 39 pF 

NOTES: 
1. Cp0 is used to determine the dynamic power dissipation (Pp in µW) 

Po = Cpo x V0c2 x f; +E (CL x V002 x fo 1 where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V60 = supply voltage in V; 
E (CL x V002 x fo l = sum of the outputs 

2. The condition is Vt = GND to V00 

The 74LVC163 is a synchronous presettable binary counter which 
features an internal look—head carry and can be used for high-speed 
counting. Synchronous operation is provided by having all flip-flops 
clocked simultaneously on the positive-going edge of the clock (CP). 
The outputs (Qo to O3) of the counters may be preset to a HIGH or 
LOW level. A LOW level at the parallel enable input (PE) disables 
the counting action and causes the data at the data inputs 
(D0 to D3) to be loaded into the counter on the positive—going edge 
of the clock (provided that the set-up and hold time requirements for 
PE are met). Preset takes place regardless of the levels at count 
enable inputs (CEP and CET). A low level at the master reset input 
(MR) sets all four outputs of the flip-flops (Qo to O3) to LOW level 
after the next positive-going transition on the clock (CP) input 
(provided that the set-up and hold time requirements for PE are 
met). 

This action occurs regardless of the levels at CP, FE, CET and CEP 
inputs This synchronous reset feature enables the designer to 
modify the maximum count with only one external NAND gate. 

The look—ahead carry simplifies serial cascading of the counters. 
Both count enable inputs (CEP and CET) must be HIGH to count. 
The CET input is fed forward to enable the terminal count output 
(TC). The TC output thus enabled will produce a HIGH output pulse 
of a duration approximately equal to a HIGH level output of Qo. This 
pulse can be used to enable the next cascaded stage. The 
maximum clock frequency for the cascaded counters is determined 
by the CP to TC propagation delay and CEP to CP set—up time, 
according to the following formula: 

t=ax - 
tPlmaxl (CP to TC) + tau (CEP to CP) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

16-Pin Plastic SO -40°C to +85'C 74LVC163 D 74LVC163 D SOT109-1 

16-Pin Plastic SSOP Type II —40°C to +85°C 74LVC163 DB 74LVC163 DB SOT338-1 

16-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC163 PW 74LVC163PW DH SOT403-1 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC 163 

PIN CONFIGURATION 

LOGIC SYMBOL 

15 

TC 
3  D0 0 0  14 

0, 0, 4 13 

02 02 5 12 

D3 03 6 

 C PE 

CEP CET CF MR 

7 10 2 

V(;0 = Pin 16 
GND = Pin 8 

C 

SY00065 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 MR asynchronous master 
reset (active LOW) 

2 CP clock input (LOW-to-HIGH, 
edge-triggered) 

3,4,5,6 Dc to D3 data inputs 

7 CEP count enable inputs 

8 GND ground (OV) 

9 FE parallel enable input 
(active LOW) 

10 CET count enable carry input 

14,13,12,11 Q0 to 03 flip-flop outputs 

15 TC terminal count output 

16 positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

1\ 

N-

8 

M1 

CTR4 

  G3 

0  
04 

2  
> C2/1 ,3,4+ 

120 
4 

3 

12 

4 CT-15 
5 

$1330066 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74 LVC 163 

FUNCTIONAL DIAGRAM 

s 

3 4 5 6 

RE 

10 CET 

Do DI 02 D3

 C 
PARALLEL LOAD 

CIRCUITRY 

2 CP 

BINARY 
COUNTER 

015  C 

Op 0, 02 03

`/  TC 15 

14 13 12 11 

Sv0006S 

STATE DIAGRAM 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUTS 

MR CP CEP CET EE Dn On TC 

Reset (clear) I T X X X X L L 

Parallel load 
h 

h 

T 

T 

X 

X 

X 

X I h 
L 

H 

L 

* 

Count h T h h h X count * 

Hold 

(do nothing) 

h 

h 
X 

X 

I 

X 

X 
I 

h 

h 

X 

X 

q 

qn

* 

L 

NOTES: 
The TC output is High when CET is High and the counter 
is at Terminal Count (HHHH) 

H = High voltage level 
h = High voltage level one setup time prior to the Low-to-High 

clock transition 
L Low voltage level 
I Low voltage level one setup time prior to the Low-to-High 

clock transition 
q Lower case letters indicate the state of the referenced 

output one setup time prior to the Low-to-High clock 
transition 

X Don't care 
T Low-to-High clock transition 

TYPICAL TIMING SEQUENCE 

lays U 
FE 

on 

D1  

02_J I 

03 J 

CP 

CEP  

CET 

00

01 

02 

03 I 

I 
12 13 14 15 0 1 2'. 

RESET PRESET-- -- COUNT  — INHIBIT 

Sy0006v 

Typical timing sequence: reset outputs to zero; preset to binary 
twelve; count to thirteen, fourteen, fifteen, zero, one, and two; 
inhibit 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC 163 

LOGIC DIAGRAM 

1998 May 20 554 



Philips Semiconductors Product specification 

Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC163 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC 

DC supply voltage (for max. speed performance) 2.7 3.6 
V

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VG DC output voltage range 0 VCC V 

Tarnb Operating free-air temperature range —40 +85 °C 

tr, y Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VG > VCC or VG < 0 t 50 mA 

Vo DC output voltage Note 2 -0.5 to VCC +0.5 V 

Ip DC output source or sink current Vo = 0 to VCC ±50 mA 

IGND' ICC DC VCC or GND current t 100 mA 

Ts15 Storage temperature range —65 to +150 °C 

PTor 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70'C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC163 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = OV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V Vcc 

V 
V00= 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
V00 = 1.2V GND 

V 
V0C=2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC=2.7V;VI=VIH or VIL 10= -12mA V00-0.5

V 
V00 = 3.OV; VI = VIH or VIL; 10 =-100µA V00-0.2 V00 

Vcc=3.OV;VI=VIH or VIL. 10=-12mA V00-0.6

V00 = 3.OV; V1 = VIH or VIL, 10 =-24mA V00-1.0

VOL LOW level output voltage 

V00 = 2.7V; VI = VIH or VIL; l0 = 12mA 0.40 

V V00 = 3.OV; VI = or VIL; IO = 100µA GND 0.20 

V00 = 3.OV; V1 = VIH or VIL, lo = 24mA 0.55 

Input leakage current V00 = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

IOc Quiescent supply current V00 = 3.6V; V1 = V0C or GND; IO = 0 0.1 10 µA 

010C Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; V1 = V00 —0.6V; IO = 0 5 500 µA 

NOTES: 
All typical values are at V00 = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; r = Q ≤ 2.5 ns; CL = 50 pF; RL = 500Q; Tamb = —40 C to +85`C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP/ MAX MIN MAX TYP 

tPHL 
tPLH

Propagation delay 
CP to On 1 - 4.9 8.0 — 9.0 24 ns 

tPHL 
tPLH 

Propagation delay 
CP to TC 

1 — 5.7 9.5 — 11 28 ns 

tpHL 
tPLH

Propagation delay 
CET to TC 

2 — 4.5 7.8 — 8.8 19 ns 

tw Clock pulse width 
HIGH or LOW 

1 4.0 1.2 — 5.0 — — ns

tsu 
Set-up time 
D to CP 3, 4 2.5 1.0 — 3.0 — — ns 

ts~ 
Set-up time 
MR, P to CP 

4 3.0 1.2 — 3.5 — — ns 

1su 
Set-up time 
CEP, CET to CP 

5 5.0 2.1 — 5.5 — — ns 

th
Hold time 
Dr  , CEP, CET, MR to CP 3, 4, and 5 0 -1.7 - 0 — — ns 

max 
Maximum clock 
pulse frequency 

1 125 200 - 110 - - MHz

NOTE: 
1. These typical values are at V00 = 3.3V and Tamb = 25°C. 
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Presettable synchronous 4-bit binary counter; 
synchronous reset 74LVC 163 

AC WAVEFORMS 
VM =1.5 Vat V~0 ≥2.7V 
VM=0.5•Vc at Vcc <2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

111MAX 

VI 

CP INPUT 
VMGND / \ 

S.- IPLH 

4- tPHL 
VOH 

On, TO OUTPUT 

VOL  \ 
VM 

SY0007r 

Waveform 1. Clock (CP) to outputs (On, TC) propagation 
delays, the clock pulse width and the maximum clock 
frequency. 

Vi 

CETINPUT 

/ 
VM 

GND 

•. HF tPLH IF tPHL ~ 

VOH 

TC OUTPUT 
VM 

VOL 

//'ly/ 

SY00072 

Waveform 2. Input (CET) to output (TC) propagation delays. 

V~ 

INPUT VM 

GND 

4u ~ th 4u ~ th H 
VI

CP INPUT 

GND  VM \ 

SC0013 

Waveform 3. Master reset (MR) pulse width, the master reset 
to output (Qtt, TC) propagation delays and the master reset to 
clock (CP) removal times. 

q

CP INP VM t /
GND 

Vi _ 7  VM 

INPUT 
GND  

--- tsu t V, 
UT 

Vi 

Dn INPUT 

GND  

The shaded areas Indicate when the input Is permitted 
to change for predictable output performance. 

5000137 

Waveform 4. Setup and hold times for the input (D4) and 
parallel enable input (FE). 

VI
CEP, CET 

NPUT VM 

GND 

If tsu 

VI

CP INPUT 

GND 

VM 

tSU 

NOTE: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

SC00138 

Waveform 5. CEP and CET setup and hold times. 

TEST CIRCUIT 

VCC 

SWITCH POSITION 

TEST Sr Vcc VI

tp Le ftPHL Open <2.7V Vcc 

27-3 6V 27V 

2 ' Vcc 
0— Open 
° GND 

5000 

S V00903 

Waveform 6. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC169 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Synchronous counting and loading 

• Up/down counting 

• Modular 16 binary counter 

• Two count enable inputs for n-bit cascading 

• Built-in lookahead carry capability 

• Presettable for programmable operation 

• Positive-edge triggered clock 

DESCRIPTION 
The 74LVC169 is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; TR = TF ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
CP to Qr, 
CP to TC 
CET to TO 

CL = 50 pF 
V00 = 3.3V 5.0 

6.5 
5.3 

ns 

fMAX maximum clock frequency 200 MHz 

Ci input capacitance 5.0 pF 

CFD power dissipation capacitance per gate notes 1 and 2 42 pF 

NOTES: 
1. Cp0 is used to determine the dynamic power dissipation (PD in µW) 

PD = Cpp x VD02 x f; +3 (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x V002 x fo = sum of the outputs 

2. The condition is V1 = GND to V00 

The 74LVC169 is a synchronous presettable binary counter which 
features an internal lookahead carry and can be used for high-speed 
counting. Synchronous operation is provided by having all flip-flops 
clocked simultaneously on the positive-going edge of the clock (CP). 
The outputs (Qo to O3) of the counters may be preset to a HIGH or 
LOW level. A LOW level at the parallel enable input (PE) disables 
the counting action and causes the data at the data inputs 
(Do to D3) to be loaded into the counter on the positive-going edge 
of the clock (provided that the set-up and hold time requirements for 
PE are met). Preset takes place regardless of the levels at count 
enable inputs (CEP and CET). A low level at the master reset input 
(MR) sets all four outputs of the flip-flops (Qo to O3) to LOW level 
after the next positive-going transition on the clock (CP) input 
(provided that the set-up and hold time requirements for PE are 
met). 

This action occurs regardless of the levels at CP, PE, CET and CEP 
inputs This synchronous reset feature enables the designer to 
modify the maximum count with only one external NAND gate. 

The lookahead carry simplifies serial cascading of the counters. 
Both count enable inputs (CEP and CET) must be HIGH to count. 
The CET input is fed forward to enable the terminal count output 
(TC). The TC output thus enabled will produce a HIGH output pulse 
of a duration approximately equal to a HIGH level output of Q. This 
pulse can be used to enable the next cascaded stage. The 
maximum clock frequency for the cascaded counters is determined 
by the CP to TC propagation delay and CEP to CP set-up time, 
according to the following formula: 

fmax = 
1 

tp(maol (CP to TC) + tsu (CEP to CP) 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

16-Pin Plastic SO -40°C to +85°C 74LVC169 D 74LVC169 D SOT109-1 

16-Pin Plastic SSOP Type II -40°C to +85°C 74LVC169 DB 74LVC169 DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +85°C 74LVC169 PW 74LVC169PW DH SOT403-1 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC169 

PIN CONFIGURATION 

LOGIC SYMBOL 

3 

~ 

4 5 

I 

6 

 PE DO D1 02 03 

7 'D 

10 —P 

 Ul6 

 OP 

CEP 

CET 00 Q1 02 03 

TC O 

14 13 12 11 

V00 = Pin 16 
GND = Pin 8 

SF00786 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 U/D up/down control input 

2 CP clock input (LOW-to-HIGH, 
edge-triggered) 

3,4,5,6 Do to D3 data inputs 

7 CEP count enable inputs (active 
LOW) 

8 GND ground (OV) 

9 parallel enable input 
(active LOW) 

10 CET count enable carry input 
(active LOW) 

14,13,12,11 QO to 03 flip-flop outputs 

15 TC terminal count output 
(active LOW) 

16 V0C positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

\ 

10 N 

7 

2 

CTR Div 16 

M1 [LOAD] 

M2 [COUNT] 

M3 [UP] 

M4 [DOWNI 

G5 3. 5 CT=15 

G6 4. 507=0 

j 2 3 5 6,107 

j 2,4,5,6—

Is 

1,70 [1] 
14 

[2] 
13 

[4] 
12 

[8] 
SF00787 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC 169 

STATE DIAGRAM 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUTS 

cP U/b iSEP O-ET PE Dn Qn TC 

Parallel load 
(Dn-Qn) 

T 

T 

X 

X 

X 

X 

X 

X 

I 

X 

I 

X 

L 

H 

' 

Count Up 
(increment) T h I I h X Count 

Up 

Count Down 
(decrement) 

T I I I h X Count 
Down 

, 

Hold 
(do nothing) T 

T 

X 

X 

h 

X 

X 

X 

h 

h 

X 

X 

q n

q ❑

' 

H 

H High voltage level steady state 
h High voltage level one setup time prior to the Low-to-High 

clock transition 
= Low voltage level steady state 
= Low voltage level one setup time prior to the Low-to-High 

clock transition 
q = Lower case letters indicate the state of the referenced output 

prior to the Low-to-High clock transition 
X = Don't care 
T = Low-to-High clock transition 
' = The TC is Low when CET is Low and the counter is at 

Terminal Count. 
Terminal Count Up is (HHHH) and Terminal Count Down is 
(LLLL). 

L 

TYPICAL TIMING SEQUENCE 

tw 
Pt 

DO 

D1  

D2 ....J I 

D3 _J 

CP 

CEP  1 I 

CET 

O2 

O3

Tc  f— 1 
12 13 14 15 0 1 2 

RESET PRESET COUNT-- - -  -- INHIBIT 

SY00069 

Typical timing sequence: reset outputs to zero; preset to binary 
twelve; count to thirteen, fourteen, fifteen, zero, one, and two; 
inhibit 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC 169 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 

74LVC169 

APPLICATION 

CF 

U/D 

FE 

rc 

PE 

U/D 

CP 

CEP 

CET 

Do D1 O2 D3 

O0 O1 O2 O3 

T 

LEAST SIGNIFICANT 
4-BIT COUNTER 

PE 

U/D 

CP 

CEP 

CET 

Do D1 D2 O3 

O0 O1 O2 O3 

TC 

I I 

PE 

u/D 
CP 

CEP 

C 

D0 D1 D2 D3 

O1 O2 O3 
I I 

TC r 

De 
— PE 

u/D 

CF 

CEP 

D1 D2 D3 

O0 O1 O2 O3 

TC 

MOST SIGNIFICANT 
4-BIT COUNTER 

SF00790 

Synchronous multistage counting scheme 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

VCC 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC input voltage range 0 5.5 V 

VO DC output voltage range 0 VCC V 

Tamb Operating free-air temperature range —40 +85 C 

t1, t1 Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

naN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = OV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI <0 —50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

IOK DC output diode current VO > VCC or VG < 0 t 50 mA 

Vo DC output voltage Note 2 —0.5 to VCC +0.5 V 

IG DC output source or sink Current VO = 0 to VCC ±50 mA 

'GND' 'CC DC VCC or GND current t 100 mA 

T19 Storage temperature range —65 to +150 C 

TOT 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC169 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; Vi = VIH or VIL; lO =-12mA Vcc—0.5 

V 
Vcc = 3.OV; Vi = VIH or VIL; lo =-100µA Vcc-0.2 Vcc 

Vcc = 3.OV; VI = VIH or VIL, lO =-12mA Vcc—0.6 

Vcc = 3.OV; VI = VIH or VIL IO = —24mA Vcc —1.0 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; lO = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; lo = 100µA GND 0.20 

Vcc = 3.OV; VI = VIH or VIL lO = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND t 0.1 t 5 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; lO = 0 0.1 10 µA 

DIOc Additional quiescent supply current per 
input pin Vc = 2.7V to 3.6V; VI = Vcc —0.6V; lO = 0 5 500 µA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

1998 May 20 563 



Philips Semiconductors Product specification 

Presettable synchronous 4-bit up/down 
binary counter 74LVC 169 

AC CHARACTERISTICS 
GND = 0 V; r = ti ≤ 2.5 ns; CL = 50 pF; RL = 5004; Tamb = 40°C to +85'C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN. TYP1 MAX. MIN. MAX. TYP 

tPHL/tpLH 
propagation delay 

CP to Or
1 - 5.0 8.5 - 9.5 24 ns 

tPHL/tPLH 
propagation delay 

CP to 
1 - 6.5 10.8 - 12.8 30 as 

tpHL/tpLH 
propagation delay 

to 
2 - 5.3 8.7 - 9.7 19 ns 

tPHL/tPLH 
propagation delay 

U/D to IC 
4 - 5.7 9.5 - 10.5 24 ns 

tW 
clock pulse width 

HIGH or LOW 
1 4.0 1.2 - 5.0 - - ns 

is
set-up time 

D to CP 
3 2.5 1.0 - 3.0 - - as 

ts❑

set-up time 

PE to CP 
3 3.0 1.2 - 3.5 - - ns 

is
set-up time 

U/D to CP 
5 5.5 2.8 - 6.5 - - as 

is
set-up time 

CEP, CET to CP 
5 4.5 2.1 - 5.5 - - as 

th 

hold time 

Dn, PE, CEP, CET, 
U/D to CP 

3 and 5 0 -2.5 - 0 - - ns 

f 
max 

maximum clock pulse 
frequency 

1 125 200 - 110 - - MHz 

NOTE: 
1. These typical values are measured at Vco = 3.3V and Tamb = 25°C. 
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Presettable synchronous 4-bit up/down 
binary counter 74LVC169 

AC WAVEFORMS 
VM =1.5VatVcc≥2.7V 
VM=0.5•V00atV0c<2.7V 
VOL and VOH are the typical output voltage drop that occur with the output load. 

1/fMAX 

V 

CP INPUT I VM 

_ 
tw —' 

tPHL i 
VOH 

On, TC OUTPUT 

VOL   ♦ 
VM 

IPLO ► 

SY00071 

Waveform 1. Clock (CP) to outputs (On, TC) propagation 
delays, the clock pulse width and the maximum clock 
frequency. 

Waveform 2. Input (CET) to output (TC) propagation delays 
and output transition times. 

Waveform 3. Master reset (MR) pulse width, the master reset 
to output (On, TC) propagation delays and the master reset to 
clock (CP) removal times. 

v 

FE INPUT 

GND 
VM

.0- ISU~ 
VI 

CP INPUT VM -/ 

GND 

VI  

Dn INPUT 

GND 

. too - 4 1S- 01 tni—

The  shaded areas indicate when the input is permitted 
to change for predictable output performance. 

.0-- t00 

.0-

SC00137 

Waveform 4. Setup and hold times for the input (Dr) and 
parallel enable input (PE). 

VI  
CEP, CET 

INPUT 

GND — 

VI 

CP INPUT 

GND 

tsu 

/VM /VM 

NOTE: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

SC00138 

Waveform 5. CEP and CET setup and hold times. 

TEST CIRCUIT 

VCC 

SWITCH POSITION 

TEST Sr vcc Vt

IPLH/tPHL Open o2 7V VCC 

2.7-3.6V 27V 

2 * VOO 
O— Open 
° GND 

soon 

8V00903 

Waveform 6. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs; inverting (3-State) 

74LVC240A 

FEATURES 

• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when = 0V 

DESCRIPTION 
The 74LVC240A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

8-1 A Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. These features allow the use of 
these devices as translators in a mixed 3.3V/5V environment. 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tf ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tpLH 
Propagation delay 
1 Ar, to 1Y 
2A0 to 2Y0

CL = 50pF 
VC0 = 3.3V 3.5 ns 

Ci Input capacitance 5.0 pF 

Cp0 
Power dissipation capacitance per 
buffer Notes 2 and 3 20 pF 

NOTE: 
2. Cpp is used to determine the dynamic power dissipation (PD in IoW): 

Pp = Cpp x V~c2 x f; + E (CL x Vp~2 x fo) where: 
f, = input frequency in MHz; CL = output load capacity in pF; 
fQ = output frequency in MHz; V0c = supply voltage in V; 
E (CL x V 2 x fo) = sum of outputs. 

3. The condition is Vi = GND to VCC 

The '240A is an octal non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable 
inputs 1O and 2OE. A HIGH on n0E causes the outputs to 
assume a high impedance OFF-state. Schmitt-trigger action at all 
inputs makes the circuit highly tolerant for slower input rise and fall 
times. 

The '240' is functionally identical to the '244', but the '244' has 
inverting outputs. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA 

NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Small Outline (SO) -40°C to +85°C 74LVC240A D 74LVC240A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVC240A DB 74LVC240A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40°C to +85'C 74LVC240A PW 7LVC240APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs; inverting (3-State) 

74LVC240A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 1OEE Output enable input (active LOW) 
2, 4, 6, 8 1A0 to 1A3 Data inputs 

3, 5, 7, 9 2Y© to 2Y3 Bus outputs 

10 GND Ground (OV) 

17, 15, 13, 11 2A0 to 2A3 Bus inputs 

18, 16, 14, 12 1Y0 to 1Y3 Bus outputs 

19 20E Output enable input (active-LOW) 

20 V~0 Positive power supply 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

1 n 
EN 

2 
0~ 

18 

4 16 

6 14 

B 12 

19 
EN 

11 
0 ~ 

9 

13 7 

15 ~ 5 

17 

SV00611 

FUNCTION TABLE 
INPUTS OUTPUT 

n~E nA nYc

L L H 

L H L 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 

2 18 1A0 175 

4 16 1 

, 

1Y1 16 

6 162 

~► 

172 14 

8 1A3 

~► 

 1Y3 12 

1 
10r 

1► 

17 2A0 2V0 3 

15 2A1 

► 

27 1 5 

13 2A2 

~► 

272 7 

11 2A3 

~► 

27 3 9 

l .
19 2Ot , 

SV00610 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs; inverting (3-State) 

74LVC240A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Voo DC supply voltage (for max. speed performance) 2.7 3.6 V 

VOC DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

V O 

DC Output voltage range; output HIGH or LOW 
state 0 V CC V

DC output voltage range; output 3-State 0 5.5 

Tame Operating ambient temperature range in free-air —40 +85 °C 

tr, tt Input rise and fall times C = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

nsN

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

IO DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current f 100 mA 

TSt9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs; inverting (3-State) 74LVC240A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V Vcc 

V 
V00= 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
V0C =2.7 to 3.6V 0.8 

V0H HIGH level output voltage 

Vcc = 2.7V; VI = V1H or VIL; I0 = —12mA V0C —0.5 

V 
V0C = 3.OV; V1 = VIH or VIL; l0 = -100µA V00 -0.2 Vcc

V00=3.OV; V1=VIH or VIL; I0=-18mA V00 -0 .6

V00=3.OV; V1 =VIH or VIL, I0=-24mA V00 -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = V1H or VIL; I0 = 12mA 0.40 

V V00 = 3.OV; VI = VIH or VIL; I0 = 100pA GND 0.20 

Vcc = 3.OV; VI = VIH or VIL, 10 = 24mA 0.55 

II Input leakage current2 V00 = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

IpZ 3-State output OFF-state current V00 = 3.6V; VI = or VIL; V0 = 5.5V or GND 0.1 ± 10 µA 

loI Power off leakage current VC0 = 0.0V; V1 or V0 = 5.5V 0.1 ± 10 µA 

to Quiescent supply current V00 = 3.6V; VI = V00 or GND; 10 = 0 0.1 10 µA 

of 
cc 

Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V 0.6V; I 0 

cc = 1 - 
cc - o = 

5 500 A 
µ 

NOTES: 
1. All typical values are at V00 = 3.3V and Tamb = 25'C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; tr = t1 s 2.5ns; CL = 50pF; RL = 50012; Tamb = —40'C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPLH 
tPHL 

Propagation delay 
1A to 1Y❑; 
2Ar, to 2Y5

1,3 1.5 3.5 6.5 1.5 7.5 16.0 ns 

tPZH 
tpZL 

3-State output enable time 
TOE to 1Y; 
2OE to 2Yr, 

2,3 1.5 4.3 8.0 1.5 9.0 19.0 ns 

tPHZ 
tPLZ 

3-State output disable time 
TOEto 1Ya; 
9O to 2Yr, 

2,3 1.5 3.7 7.0 1.5 8.0 17.0 ns 

NOTE: 
1. Unless o herwise stated, all typical values are at V00 = 3.3V and Tamb = 25'C. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs; inverting (3-State) 

74LVC240A 

AC WAVEFORMS 

VM = 1.5V at V00 ≥ 2.7V; VM = 0.5 VOO at V00 < 2.7V. 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at V00 ≥ 2.7V; V5 = VOL + 0.1 V00 at V00 <2.7V 
Vy = VON -0.3V at V00 ≥ 2.7V; Vv = VON -0.1 V00 at V00 <2.7V 

VI

INPUTS 

GND 

V0H 

tPHL' 

OUTPUTS 

V0L 

tPLH 

SW00221 

Waveform 1. Inputs (1 A5, 2A5) to outputs (1 Y,, 2Y~) 
propagation delays. 

V1

n 5E INPUT 

GND 

V00 
O OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

V0H 
O OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

PHZ''r 

V0 

outputs 
enabled 

IPZL 

PZH-► 

 I 

outputs • disabled 

VM

_outputs 
enabled 

SV006t3 

Waveform 2. 3-State enable and disable times. 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

SO

TEST SWITCH Vcc VI 

tPLH/tPHL Open < 2.7V V00 

tPLZ/tPZL 

tPHZ1tPZH 

20 V00 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 

SW00233 

Waveform 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC241A 

FEATURES 

• 5-Volt tolerant inputs/outputs, for interfacing with 5-volt logic. 

• Supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1 A 

• CMOS lower power consumption 

• Direct interface with TTL levels 

• High impedance when Vcc = 0 V 

QUICK REFERENCE DATA 
GND=0 V;Tamb=25°C; tr =tt≤2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
1A to 1Y; 
2A to 2Y 

CL = 50 pF; 
Vcc = 3.3 V 3.2 ns 

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per buffer VCC = 3.3 V 25 pF 

DESCRIPTION 
The 74LVC241A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
Compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. In 3-State 
operation, outputs can handle 5 V. This feature allows the use of 
these devices as translators in a mixed 3.3 V/5 V environment. 

The 74LVC241A is an octal non-inverting buffer/line driver with 3-State 
outputs. The 3-State outputs are controlled by the output enable inputs 
10 and 2OE. Schmitt-trigger action at all inputs makes the circuit 
highly tolerant for slower input rise and fall times. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic SO -40'C to +85°C 74LVC241A D 74LVC241A D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +85°C 74LVC241A DB 74LVC241A DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC241 A PW 7LVC241 APW DH SOT360-1 

PIN CONFIGURATION PIN DESCRIPTION 

PIN 
NUMBER SYMBOL FUNCTION 

1 1O Output enable input (active LOW) 

2, 4, 6, 8 1A0 to 1A3 Data inputs 

3, 5, 7, 9 2Yo to 2Y3 Bus outputs 

10 GND Ground (0 V) 

17, 15, 13, 11 2Ao to 2A3 Data inputs 

18, 16, 14, 12 1Yo to 1Y3 Bus outputs 

19 2OE Output enable input (active HIGH) 

20 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC241 A 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

1 
EN 

1 
2 O 18 

4 16 

6 14 

s 12 

s 
EN 

s 

13 7 

15 5 

17 3 

sv0060s 

FUNCTIONAL DIAGRAM 

FUNCTION TABLE 

INPUTS OUTPUT 

1O€ 1A 2OE 2A 1Y 2Y~ 

L L H L L L 

L H H H H H 

H X L X Z Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC241 A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VGG 

DC supply voltage (for max. speed performance) 2.7 3.6 
V 

DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC input voltage range 0 5.5 V 

VG
DC output voltage range;output HIGH or LOW state 0 VGc 

V 
DC output voltage range;output 3-state 0 5.5 

Tamb Operating ambient temperature range in free-air —40 +85 °C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
VGG=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VGG DC supply voltage —0.5 to +6.5 V 

hK DC input diode current Vi < 0 —50 mA 

VI DC input voltage Note 2 -0.5 to +5.5 V 

IOK DC output diode current VG > VGG or VO < 0 t 50 mA 

V 

G

DC output voltage;output HIGH or LOW state Note 2 —0.5 to VGG +0.5 V

DC output voltage;output 3-state Note 2 —0.5 to 6.5 

lO DC output source or sink current VG = 0 to VGG f 50 mA 

'GND, Icc DC VGG or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

rnW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC241 A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = -12mA VCc-0.5 

V 
VCC = 3.0V; Vi = VIH or VIL; to = -100µA VCC-0.2 VCc 

Vcc = 3.OV; VI = or VIL; to = -18mA VCc-0.6 

Vcc = 3.OV; VI = or VIL, to = -24mA Vcc -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = or VIL; Io = 12mA 0.40 

V VCC = 3.OV; VI = VIH or VIL; IQ = 100µA 0.20 

VCC = 3.OV; VI = VIH or VIL; lo = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

Ioz 3-State output OFF-state current VCc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ± 10 µA 

I ob Power off leakage supply VCC = 0.0V; VI or Vo = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; to = 0 0.1 10 µA 

of 
cc 

Additional quiescent supply current 
per input pin 

V 2.7V to 3.6V; V = V —0.6V; I 0 cc = I - cc o = 5 500 µ A 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25`C. 

AC CHARACTERISTICS 
GND = 0 V; tr = i f ≤ 2.5 ns; CL = 50 p F; RL = 5004; Tara b = —40 ° C to +85 ̀ C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL/tpLH 
Propagation delay 
1A to 1Y; 
2Aa to 2Y 

Figures 1,4 1.5 3.2 6.1 1.5 7.1 11 ns 

tpzHitpzL 
3-State output enable time 
1OCto1Y 

Figures 2,4 1.5 3.8 7.1 1.5 8.1 13 ns

tpHvtpLz 3-State output disable time 
1 to ~ 1 Yr, Figures 2,4 1.5 3.7 6.0 1.5 7.0 8 ns 

tpzH/tpZL 
3-State output enable time 
2O6 to 2Y„ Figures 3,4 1.5 3.6 7.1 1.5 8.1 13 ns 

tPHz tPLz 2OE 
to 2Y 
to output disable time 

2OE r, Figures 3, 4 1.5 3.6 6.0 1.5 7.0 8 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tam = 25`C. 

1998 May 20 574 



Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC241A 

AC WAVEFORMS 
VM=1.5VatVcc≥2.7V 
VM =O.5xVOC atVCO <2.7V 
V, = VOL +O.3VatVOO≥2.7V 
Vx = VOL +0.1 V x VOC at Vcc<2.7V 
Vy = VOH -0.3 V at Vcc ≥ 2.7 V 
Vy=VOH - O.1 xVcc at Vcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

VI 

t A0, 2A0
INPUTS 

GND 

V00 

1 Yn, 2Vn
OUTPUT 

VOL 

tPHL 

vM

 T 
F 

5V00617 

Figure 1. Input (1AO, 2A5) to output (1 Y,, 2Y„) propagation 
delays. 

Figure 2. 3-state enable and disable times for input 1i$E. 

20E INPUT 

GND 

VO0 OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VOL 

V00 OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

tpzL 

outputs , y  outputs 
enabled disabled 

Vµ 

outputs 
enabled 

5V00619 

Figure 3. 3-state enable and disable times for input 2OE. 

TEST CIRCUIT 

Vcc 20 V00 
0- Open 
0- GND 

soon 

Test S t

VCC Vi 
tPLF✓tPHL Open 

< 2.7V VCC tPLZ1tpZL 20 VCC 

2.7V — 3.6V 2.7V tPHZ1tPZH GND 

SY00003 

Figure 4. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC244A 
74LVCH244A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when VOO = 0V 

• Bushold on all data inputs (74LVCH244A only) 

QUICK REFERENCE DATA 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tpLH 

Propagation delay 
1An to lYr,;
2A5 to 2Y5

CL = 50pF 
VCO = 3.3V 3.5 ns 

Ci Input capacitance 4.4 pF 

CPD 
Power dissipation capacitance per 
buffer 

Notes 1 and 2 22.6 pF

NOTE: 

DESCRIPTION 
The 74LVC244A/74LVCH244A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. These features allow the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC244Al74LVCH244A is an octal non-inverting buffer/line 
driver with 3-State outputs. The 3-State outputs are controlled by the 
output enable inputs 1OE and 2OE. A HIGH on nZTE causes the 
outputs to assume a high impedance OFF-state. Schmitt-trigger 
action at all inputs makes the circuit highly tolerant for slower input 
rise and fall times. 

The '244' is functionally identical to the '240', but the '240' has 
non-inverting outputs. 

CPD is used to determine the dynamic power dissipation (PD in µW): 
Pp = CPD x V0C2 x f; + £ (CL x VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V0C = supply voltage in V; 
£ (CL x V002 x t5) = sum of outputs. 

2. The condition is Vi = GND to VOO 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85°C 74LVC244A D 74LVC244A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II 30°C to +85°C 74LVC244A DB 74LVC244A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I -40°C to +85°C 74LVC244A PW 7LVC244APW DH SOT360-1 

20-Pin Plastic Shrink Small Outline (SO) -40°C 10+85°C 74LVCH244A D 74LVCH244A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVCH244A DB 74LVCH244A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40°C to +85°C 74LVCH244A PW LVCH244APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC244A 
74LVCH244A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 1 OE Output enable input (active LOW) 
2, 4, 6, 8 1 A0 to 1 A'3 Data inputs 

3, 5, 7, 9 2Y0 to 2Y3 Bus outputs 

10 GND Ground (OV) 

17, 15, 13, 11 2A0 to 2A3 Bus inputs 

18, 16, 14, 12 1 Y0 to 1Y3 Bus outputs 

19 20E Output enable input (active-LOW) 

20 Positive supply voltage 

PIN CONFIGURATION 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 
INPUTS OUTPUT 

nOE nA nY 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC244A 
74LVCH244A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Voo 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

V1 DC Input voltage range 0 5.5 V 

V 0 

DC Output voltage range; output HIGH or LOW 
state 0 Vcc V 

DC output voltage range; output 3-State 0 5.5 

Tarrmb Operating ambient temperature range in free-air —40 +85 'C 

tr, tf Input rise and fall times Vcc = 12 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 34) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

'IK DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vo > or Vo < 0 f 50 mA 

Vo 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to Vcc +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

to DC output source or sink current Vo = 0 to VGc t 50 mA 

'GND, ICc DC VGc or GND current 4100 mA 

T 5 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70'C derate linearly with 8 mW/K 
above +60'C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC244A 
74LVCH244A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V 

Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vco = 2.7V; VI = VIH or VIL; to =-12mA V00-0.5 

V 
Vcc = 3.OV; VI = VIH or VIL; to =-100µA VOO -0.2 Vcc 

Vcc = 3.OV; Vi = VIH or VIL, to = —18mA Vcc —0.6 

Vcc = 3.OV; Vi = VIH or VIL; to = —24mA Vcc —0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V Vco = 3.OV; VI = or VIL; Io = 100µA GND 0.20 

Vcc = 3.OV; VI = VIH or VIL to = 24mA 0.55 

II Input leakage current Vco = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

Ioz 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; Vo = 5.5V or GND 0.1 t 5 pA 

oll Power off leakage supply Vcc = 0.0V; VI or Vo = 5.5V 0.1 t 10 µA 

Icc Quiescent supply current 
Vco = 3.6V; VI = Vcc or GND; Io = 0 0.1 10 µA 

d1 
cc 

Additional quiescent supply current 
per input pin 2.7V to 3.6V; V = V —0.6V; I 0 

Vcc = - cc o = 

5 500 A 
µ 

BHL 
Bushold LOW sustaining 
current2, 3. a V 3.OV; V 

cc = 1 = 75 — — µA 

BHH 
Bushold HIGH sustaining 
current2, 3, 4 V 3.OV; V -2.OV 00 = 1 - —75 — — p A 

IBHLO Bushold LOW overdrive current2 s, e 
Vcc 

= 3.6V 500 - - µA 

IBHHo Bushold HIGH overdrive current2 s, e 
Vcc 

= 3.6V —500 - - µA 

NOTES: 
1. All typica values are at Vcc = 3.3V and Tarnb = 25`C. 
2. Valid for data inputs of bushold parts (LVCH-A) only. 
3. For data nputs only, control inputs do not have a bushold circuit 
4. The specified sustaining current at the data inputs do not have a bushold circuit. 
5. The spec'fied overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bushold parts, the bushold circuit is switched off when VI exceeds Vcc allowing 5.5V on the input terminal. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC244A 
74LVCH244A 

AC CHARACTERISTICS 
GND = 0V; t1 = tt a 2.5ns; CL = 50pF; RL = 500w; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn

1, 3 1.5 3.5 5.9 1.5 6.9 16.0 ns 

tPZH 
tPZL 

3-State output enable time 
TOE to 1Yn; 
EO2 E to 2Yn

2,3 1.5 4.3 7.6 1.5 8.6 19.0 ns 

tPHZ 
tPLZ 

3-State output disable time 
TOE to 1Y; 
2OE to 2Yn

2,3 1.5 3.7 5.8 1.5 6.8 17.0 ns 

NOTE: 
1. Unless otherwise stated, all typical values are at V0C = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM=1.5VatVCO≥2.7V;VM=0.5 V0OatVCO<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vx = VOL + 0.3V at V00 ≥ 2.7V; Vx = VOL + 0.1 V0C at VO0 < 2.7V 
VY = VOH — 0.3V at Vcc ≥ 2.7V; VY = VOH —0.1 V0C at V00 < 2.7V 

Waveform 1. Input (DD) to output (On) propagation delays. 

vl

r,O5 INPUT 

GND 

Vcc - -
° n OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

Vco 

VOH 

outputs 
enabled 

On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

PZH i 

outputs 
disabled 

VM 

_ outputs 
enabled 

SW00207 

Waveform 2. 3-State enable and disable times. 

TEST CIRCUIT 

Vcc 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VIN VOUT 

51
2 . vcc 

o— Open 
o— GND 

RL=500 f2 

RL=500 R 

TEST SWITCH V00 VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 *V00 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Waveform 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal bus transceiver with direction pin with 
5-volt tolerant inputs/outputs (3-State) 

74LVC245A 
74LVCH245A 

FEATURES 

• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when Vcc = 0V 

• Bushold on all data inputs (74LVCH245A only) 

QUICK REFERENCE DATA 
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Bn; 
B5 to A~ 

CL = 50pF 
V0c = 3.3V 3.6 ns 

CI Input capacitance 5.0 pF 

Clip Input/output capacitance 10.0 pF 

CPD Power dissipation capacitance per 
buffer 

Notes 1 and 2 33 pF 

NOTE: 
1. 

DESCRIPTION 
The 74LVC245Al74LVCH245A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. These features allow the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC245A/74LVCH245A is an octal transceiver featuring 
non-inverting 3-State bus compatible outputs in both send and 
receive directions. The '245' features an output enable (at) input for 
easy cascading and a send/receive (DIR) input for direction control. 
orcontrols the outputs so that the buses are effectively isolated. 

The '245' is functionally identical to the '640', but the '640' has true 
(non-inverting) outputs. 

CPD is used to determine the dynamic power dissipation (PD in LW): 
PD = CPD X V002 X f, + E (CL X V002 x f0( where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x Vcc2 x f5) = sum of outputs. 

2. The condition is V1 = GND to V00 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85°C 74LVC245A D 74LVC245A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVC245A DB 74LVC245A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I -40°C to +85°C 74LVC245A PW 7LVC245APW DH SOT360-1 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85°C 74LVCH245A D 74LVCH245A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVCH245A DB 74LVCH245A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40°C to +85°C 74LVCH245A PW LVCH245APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal bus transceiver with direction pin with 
5-volt tolerant inputs/outputs (3-State) 

74LVC245A 
74LVCH245A 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 DIR Direction control 

2, 3, 4, 5, 6, 
7, 8, 9 

Ao to A7 Data inputs/outputs 

10 GND Ground (OV) 

18, 17, 16, 15, 
14, 13,12, 11 Bo to B7 Data inputs/outputs 

19 OE Output enable input (active-Low) 

20 Vcc Positive supply voltage 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUTS 

OE DIR An Bo 

L L A = B Inputs 

L H Inputs B = A 

H X Z Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF-state 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Octal bus transceiver with direction pin with 
5-volt tolerant inputs/outputs (3-State) 

74LVC245A 
74LVCH245A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

VO
DC Output voltage range; output HIGH or LOW 
state 0 Vcc V

DC output voltage range; output 3-State 0 5.5 

Tamb Operating ambient temperature range in free-air —40 +85 C 

tr, tl Input rise and fall times V = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current VI <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

lo 

K DC output diode current Vo > Vcc or Vo < 0 ±50 mA 

VO

DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 
V 

DC output voltage; output 3-State Note 2 -0.5 to 6.5 

to DC output source or sink current Vo = 0 to VCC t 50 mA 

IGND' ICc DC VCC or GND current + 100 mA 

Tsrg Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70"C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

1998 May 20 583 



Philips Semiconductors Product specification 

Octal bus transceiver with direction pin with 
5-volt tolerant inputs/outputs (3-State) 

74LVC245A 
74LVCH245A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85`C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
VCc = 1.2V Vcc 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V, Vi = ViH or VIL; IO =-12mA Vcc—0.5 

V 
V= 3.0V; 3.OV; VI = VIH or ViL; 10 =-100µA V00-0.2 Vcc 

Vcc = 3.OV; Vi = VIH or ViL 10 =-18mA VCC—0.6 

Vcc = 3.OV; VI = ViH or VIL, I0 =-24mA V00 —0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; 10 = 12mA 0.40 

V VCc = 3.OV; VI = ViH or ViL; Ip = 100µA 0.20 

VCC = 3.OV; VI = VIH or ViL I0 = 24mA 0.55 

Ii Input leakage currents VCc = 3.6V; Vi = 5.5V or GND 10.1 t5 µA 

I0Z 3-State output OFF-state currents 7 VCc = 3.6V; Vi = ViH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

Ion Power off leakage supply VCC = 0.0V; Vi or Vo = 5.5V 0.1 ±10 µA 

ICC Quiescent supply current VCC = 3.6V; Vi = or GND; I0 = 0 0.1 10 µA 

01
MCC

Additional quiescent supply current 
input pin V 2.7V to 3.6V; V = V -O.6V; I 0 

cc = - cc 

o = 

5 500 A 
µ 

BHL
Bushold LOW sustaining 
current2, 3, 4 V 3.OV; V 0.SV cC = 1 = 75 — — µ A 

BHH 
Bushold HIGH sustaining 
current2, 3, a V 3.OV; V -2.OV 

cc = 1 = —75 — — N A 

IBHLO Bushold LOW overdrive current2. 3,5 
Vcc 

= 3.6V 500 - - µA 

IBHHO Bushold HIGH overdrive current2, 3,5 VCc = 3.6V —500 - - µA 

NOTES: 
• All typical values are at VCc = 3.3V and Tawb = 25°C. 

2. Valid for data inputs of bushold parts (LVCH-A) only. 
3. For data inputs only, control inputs do not have a bushold circuit. 
4. The specified sustaining current at the data input holds the input below the specified Vi level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bushold parts, the bushold circuit is switched off when VI exceeds VCc allowing 5.5V on the input terminal. 
7. For I/O ports the parameter Ioz includes the input leakage current. 
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Philips Semiconductors Product specification 

Octal bus transceiver with direction pin with 
5-volt tolerant inputs/outputs (3-State) 

74LVC245A 
74LVCH245A 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; AL = 50052; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 
MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
An to B0; 
Bn to An

1,3 1.5 3.6 6.3 1.5 7.3 16 ns 

tPZH 
tPZL 

3-State output enable time 
0E to An; 
aE t0 Bn

2, 3 1.5 5.1 8.5 1.5 9.5 23 is 

tpHZ 
tPLZ 

3-State output disable time 
OE to An; 
OE to BO

2,3 1.5 4.5 7.0 1.5 8.0 16 ns 

NOTE: 
1. Unless otherwise stated, all typical values are at VCC = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V; VM = 0.5 VCC at VOO < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
V5 = VOL + 0.3V at Vcc ≥ 2.7V; V5 = VOL + 0.1 Vcc at VCC <2.7V 
Vy = VOH -0.3V at VCC ≥ 2.7V; Vy = VOH -0.1 VOO at VOO <2.7V 

VI

INPUT 

GND 

VOH  

OUTPUT 

VOL  

iPH ̀ 1 tPLH 

SY00041 

Waveform 1. Input (Dn) to output (On) propagation delays. 

VI

noc INPUT 

GND 

Vcc - -

On OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPHZ 

0,, OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tpZL 

tPZH .-= 

outputs 
enabled 

Outputs 
disabled 

outputs 
enabled 

SW00207 

Waveform 2. 3-State enable and disable times. 

TEST CIRCUIT 

VCC 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VIN VOUT 

S, 
2.v~ 

o— Open 
0- - GND 

RL=500 O 

RL=500 0 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 *VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
5W00047 

Waveform 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC257A 

FEATURES 
• Wide supply voltage range of 1.2 to 3.6 V 

• In accordance with JEDEC standard no. 8-1A 

• CMOS lower power consumption 

• Direct interface with TTL levels 

• Output drive capability 50 O transmission lines at 85`C 

• 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic 

QUICK REFERENCE DATA 
GND = DV; Tamb = 25°C; tr =t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
n10, n11 to nY 
S to nY 

CL = 50 pF; 
Vcc = 3.3 V 3.9 

3.5 
ns 

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per channel VI = GND to Vcc1 30 pF 

NOTE: 
1. CPD is used to determine the dynamic power dissipation (Pp in µW) 

PD = CPp x Vcc2 x f; + v (CL x Vcc2 x to) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
s (CL x Vcc2 x tO) = sum of the outputs. 

DESCRIPTION 
The 74LVC257A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC257A is a quad 2-input multiplexer with 3-state outputs, 
which select 4 bits of data from two sources and are controlled by a 
common data select input (S). The data inputs from source 0 (11c to 
41o) are selected when input S is LOW and the data inputs from 
source 1 (111 to 411) are selected when Sin HIGH. Data appears at the 
outputs (1Y to 4Y) in true (non-inverting) form from the selected inputs. 
The 74LVC257A is the logic implementation of a 4-pole, 2-position 
switch, where the position of the switch is determined by the logic 
levels applied to S. The outputs are forced to a high impedance 
OFF-state when GE is HIGH. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

16-Pin Plastic SO -40°C to +85°C 74LVC257A D 74LVC257A D SOT109-1 

16-Pin Plastic SSOP Type II —40'C to +85°C 74LVC257A DB 74LVC257A DB SOT338-1 

16-Pin Plastic TSSOP Type I -40°C to +85°C 74LVC257A PW 74LVC257APW DH SOT403-1 

PIN CONFIGURATION 

- 'J-
S 16 I V00 

110 2 15 bE 

111 3 14 415

IV 4 13 411

215 5 12 49 

21, 6 315

2Y 7 10 31, 

GND 9 39 

SV00636 

LOGIC SYMBOL 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer with 5 Volt tolerant 
inputs/outputs (3-State) 74LVC257A 

PIN DESCRIPTION 

PIN 
NUMBER 

SYMBOL FUNCTION 

1 S Common data select input 

2, 5, 11, 14 110 to 410 Data inputs from source 0 

3, 6, 10, 13 111 to 411 Data outputs from source 1 

4, 7, 9, 12 1 Y to 4Y 3-State multiplexer outputs 

8 GND Ground (0 V) 

15 3-State output enable input (active 
LOW) 

16 Positive supply voltage 

LOGIC SYMBOL (IEEE/IEC) 

6 

10 

14 

13 

4 

7 

9 

12 

SV00638 

FUNCTIONAL DIAGRAM 

z 1 I5 

3 

5 215 

6 21, 

SELECTOR 
11 315 

10 31, 

14 415

13 41, 

S 

3-STATE 
MULTIPLEXER 

OUTPUTS 

155 

15 4 

2Y 7 

35 9 

45 12 

15 
Sv00639 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE S nlc nit nY 

H 

L 

L 

L 

L 

X 

H 

H 

L 

L 

X 

X 

X 

L 

H 

X 

L 

H 

X 

X 

Z 

L 

H 

L 

H 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC257A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

VOc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V o 
DC input voltage range; output HIGH or LOW state 0 Vcc 

VDC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134); Voltages are referenced to GND (ground = OV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VG > Vcc or VG < 0 t 50 mA 

VO 
DC output voltage; output HIGH or LOW Note 2 —0.5 to VOc +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

to DC output source or sink current VO = 0 to VOO t 50 mA 

'GND' ICC DC VCC or GND current + 100 mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer with 5 Volt tolerant 
inputs/outputs (3-State) 74LVC257A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V Vcc 

V 
Voo = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VC0 = 1.2V GND 

V 
V0C =2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL to =-12mA Vcc —0.5

V 
V00 = 3.0V; VI = VIH or VIL; to = -100µA V00-0.2 V00 

V00 = 3.0V; VI = VIH or VIL, to = -18mA V00 -0.6 

Vcc 

= 3.0V; VI = VIH or VIL: 10 =-24mA V00-0.8

VOL LOW level output voltage 

V0 = 2.7V; VI = VIH or VIL; 10 = 12mA 0.40 

V V00 = 3.0V; Vi = VIH or VIL; 10 = 100µA GND 0.20 

V00 = 3.0V; VI = VIH or VIL. IO = 24mA 0.55 

li Input leakage current V00 = 3.6V; Vi = 5.5V or GND ±0.1 ±5 µA 

loz 3-State output OFF-state current V00 = 3.6V; VI = VIH or VIL; VO = V00 or GND 0.1 ±5 µA 

'OFF Power off leakage current V00 = 0.0V; Vi or Vo = 5.5V 0.1 ± 10 µA 

Ico Quiescent supply current Vcc = 3.6V; Vi = Vcc or GND; IO = 0 0.1 10 µA 

o1C0 Additional quiescent supply current per 
input pin VCc = 2.7V to 3.6V; VI = Vcc —0.6V; IO = 0 5 500 µA 

NOTES: 
1. All typical values are at V00 = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; t1 = tt ≤ 2.5 ns; CL = 50 p F; AL = 5004; Tamb = —40° C to +85 ° C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V V00 = 2.7V 
Vcc = 1.2V 

MIN TYP1 MAX MIN TYP1 MAX TYP 

tpHL/tpLH 
Propagation delay 
n10 to nY 
n11 to nY 

Figures 1,3 1.5 3.9 5.1 1.5 3.3 6.1 11 ns 

tPHL/tPLH 
Propagation delay 
Stony Figures 1,3 1.5 3.5 6.4 1.5 4.3 7.5 14 ns 

tPZHitPZL 
3-state output enable time 

Z5E to nY Figures 2, 3 1.5 3.7 6.5 1.5 4.6 7.5 15 ns 

tPHZItPLZ 
3-state output disable time 

Z5E to nY Figures 2, 3 1.5 3.2 5.2 1.5 3.5 6.2 12 ns 

NOTE: 
1. These typical values are at V00 = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Quad 2-input multiplexer with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC257A 

AC WAVEFORMS 
VM =0.5xVCCatVCC<2.7V 
VM =1.5 Vat VOO≥2.7V 
Vx= VOL +0.3Vat ≥2.7V 
Vx= VOL +0.1 xVC0 atV00<2.7V 
Vy= VOH -0.3 Vat V~0 ≥2.7V 
Vy=VOH -0.1 xVccatVcc<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Von

S. nlo, nit \VM 
INPUTS 

GND 

tPHL iPLO 

VOH 

nY OUTPUT \VM 

VOL  I 
SV0064 t 

Figure 1. Input (S, n10, nit) to output (nY) propagation delays. 

v, 

OE INPUT 

GND 

VCc 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

V00 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

Vx

PHZ —~ 

tPZL 

PZH 

outputs _ , outputs 
enabled —' T tlisabled 

Vµ

_ outputs 
enabled 

5V00642 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

vcc 

Test St 

Von VI 
tPLH/tPHL Open 

< 2.7V Vcc tP Z/tPZL 2a VCC 

2.7V -3 6V 2.7V tPHZItPZH GND 

2 x vcc 
0- Open 
o- GND 

SY00003 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with reset; positive-edge trigger 74LVC273 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• Conforms to JEDEC standard 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output drive capability 50O transmission lines @ 85C 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25'C; tr =tf 52.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHLJtPLH 
Propagation delay 
CP to On; 
MR to On

CL = 50pF 
V~~ = 3.3V 6.0 6.0 ns 

fmax Maximum clock frequency 230 MHz 

Ci Input capacitance 5.0 pF 

CPD Power dissipation 
capacitance per flip-flop 

Vi = GND to Vcc1 22 pF 

NOTE: 
CPD is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X V~D2 x f; +F (CL x Vcc2 x to) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; = supply voltage in V; 
E (CL x VDD2 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LVC273 is a low-voltage Si-gate CMOS device, superior to 
most advanced CMOS compatible TTL families. 

The 74LVC273 has eight edge-triggered , D-type flip-flops with 
individual D inputs and O outputs. The common clock (CP) and 
master reset (MR) inputs load and reset (clear) all flip-flops 
simultaneously. The state of each D input, one set-up time before 
the LOW-to-HIGH clock transition, is transferred to the 
corresponding output (On) of the flip-flop. 

All outputs will be forced LOW independently of clock or data inputs 
by a LOW voltage level on the MR input. 

The device is useful for applications where the true output only is 
required and the clock and master reset are common to all storage 
elements. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

20-Pin Plastic SO -40'C to +85°C 74LVC273 D 74LVC273 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +85`C 74LVC273 DB 74LVC273 DB SOT339-1 

20-Pin Plastic TSSOP Type I -40°C to +85'C 74LVC273 PW 74LVC273PW DH SOT360-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1 MR Master reset input (active LOW) 

2, 5, 6, 
9, 12, 15, 

16, 19 
O0 -O7 Flip-flop outputs 

3, 4, 7, 
8, 13, 14, 

17, 18 
DO —D7 Data inputs 

10 GND Ground (DV) 

11 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

20 Vc Positive power supply 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with reset; positive-edge trigger 74LVC273 

LOGIC SYMBOL 

CP 
3  DO OO  2 

4 D1 O1 5 

7 D2 O2 6 

8 D3 O3 9 

13 D4 O4 12 

14 D5 OO 15 

D6 O6 16 

 O7 O7  19 

M

Y

R 

I 

SY00052 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VOO
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC Input voltage range 0 5.5 V 

VI7O DC Input voltage range for I/Os 0 VOO V 

VO DC output voltage range 0 VOO V 

Tam b Operating free-air temperature range —40 +85 °C 

tr, if Input rise and fall times VOO = 1.25O  2.7V 
V00=2.7to3.6V 

0 
0 

2O 
10 nsN 

IEEE/IEC LOGIC SYMBOL 

OP 

5ff
11 >O 

R 1 I\ 

DO 3 2 1D 

D1 4 5 O1 

D2 7 6 O2 

D3 6 9 O3 

D4 13 12 Q4

Ds 4 5 Os 

D6 7 6 O6 

D7 18 19 O7 

SY00050 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUT 

MR CP Dn O0 — Q7 

Reset (clear) L X X L 

Load '1' H f h H 

Load `0' H T I L 

H = HIGH voltage level 
h = HIGH voltage level one set-up time p for to the 

HIGH-to-LOW OP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the 

HIGH-to-LOW OP transition 
r = LOW-to-HIGH transition 
X = Don't care 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with reset; positive-edge trigger 74LVC273 

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VC0 DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

IOK DC output diode current Vo > or Vo < 0 t 50 mA 

Vo DC output voltage Note 2 -0.5 to VCC +0.5 V 

Io DC output source or sink current VO = 0 to VCC t 50 mA 

'GND. ICC DC VCC or GND current f 100 mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = -12mA VCC —0.5 

V VCC = 3.0V; VI = VIH or VIL; Io =-100µA VCC-0.2 VCC 

VCC = 3.0V; VI = VIH or VIL, to = -12mA VCC —0.6 

VCC = 3.0V; VI = VIH or VIL, to = -24mA VCC -1.0 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; to = 100µA 0.20 

VCC = 3.0V; VI = VIH or VIL, Io = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND t 0.1 t 5 µA 

IpZ 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; Vo = VCC or GND 0.1 t 10 µA 

CC Quiescent supply current VCC = 3.6V; VI = VCC or GND; to = 0 0.1 10 µA 

AICC Additional quiescent supply current VCC = 2.7V to 3.6V; VI = Vcc —o.6V; to = 0 5 500 µA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with reset; positive-edge trigger 74LVC273 

AC CHARACTERISTICS 
GND = 0V; to = tic = 2.5n5; CI = 50pF; RI = 500Lk Ta h = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VDc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN TYP MAX 

tpHL 

tPLH 

Propagation delay 
CP to On 

1 6.0 10.2 6.6 11.2 ns 

iPHL 
Propagation delay 

to On 
2 6.3 11.0 7.4 12.0 ns

iw 
Clock pulse width 
HIGH or LOW 

1 4 1 2 5 1.8 ns

iw Master reset pulse 
width LOW 

2 4 1 2 5 1.7 ns 

trem 
Removal time 
MR to CP 

2 2 —1.0 3 -1.0 ns

tsu 
Set-up time 
Dn to CP 

3 2 0.7 3 1.0 ns 

th Hold time 
Dtt tO CP 

3 0 -0.6 0 -0.9 ns 

fmax 
Maximum clock 
pulse frequency 

1 125 100 MHz 

NOTE: 
1. These typical values are at VCO = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V. 
VM = 0.5 V00 at VOO < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Waveform 1. Clock (CP) to output (On) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

Vcc  

on INPUT 

GND 
4em 

Vcc 

OP INPUT 

GND 

VOH 
iPHL 

On OUTPUT } VM

/ VOL SY00053 

Waveform 2. Master reset (MR) pulse width, the master reset to 
output (On) propagation delays and the master reset to clock 

(CP) removal time 

INPUT

Vi

Op 
~

VM / F GND 

Do 
INP 

v,  

UT 

GND 

VOH 
On 
OUTPUT 

VOL 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

— tru 

/VM 

ts~ 

— to 

5W0007s 

Waveform 3. Data set-up and hold times for the data input (Dn
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Philips Semiconductors Product specification 

Octal D-type flip-flop with reset; positive-edge trigger 74LVC273 

TEST CIRCUIT 

Switch position 

TEST Si

IPLHAPHL 

tPLZ1tPZL 

tPHZltpm 

Open 

VS1 

GND 

Si 
vcc 

Test Circuit for 3-State Outputs 

VCC VI V01 

<2.7V VCC 2 * Vcc 
2.7-3.6V 2.7V 2 * VcC 

95% 
tw 

90% VI 

NEGATIVE VM VM 
PULSE 10% 10% 

tTHL (tt) 

CV 

tTLH (tr) 

'F  tTLH (tr) .- tTHL (if) 

90% 90 
VI

POSITIVE 
PULSE 

10% 

VM VM 

tw 

VM = 1.5V 
Input Pulse Definition 

DEFINITIONS 

0% 
CV 

AL = Load resistor: see AC CHARACTERISTICS for value. 

CL = Load capacitance includes iig and probe capacitance: See AC 
CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

SY00044 

Waveform 4. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

FEATURES 

• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when VDc = 0V 

DESCRIPTION 
The 74LVC373A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

QUICK REFERENCE DATA 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
D to O. 
LE to O 

CL = 50pF 
VCC = 3.3V 4.2 

4.6 

ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per latch Notes 1 and 2 20 pF 

NOTE: 
2. CPD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x Vcc2 x f; + F (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
F (CL X Vc~2 x fa) = sum of outputs. 

3. The condition is VI = GND to Vcc 

The 74LVC373A is an octal O-type transparent latch featuring 
separate O-type inputs for each latch and 3-State outputs for 
bus-oriented applications. A latch enable (LE) input and an output 
enable (Or) input are common to all internal latches. 

The '373' consists of eight O-type transparent latches with 3-State 
true outputs. When LE is HIGH, data at the D inputs enters the 
latches. In this condition, the latches are transparent, i.e. a latch 
output will change each time its corresponding D-input changes. 
When LE is LOW, the latches store the information that was present 
at the O-inputs one setup time preceding the HIGH-to-LOW 
transition of LE. When OE is LOW, the contents of the eight latches 
are available at the outputs. When GE is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the GE input does not 
affect the state of the latches. 

The '373' is functionally identical to the '573', but the '573' has a 
different pin arrangement. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA 

NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40'C to +85°C 74LVC373A D 74LVC373A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II -40°C to +85"C 74LVC373A DB 74LVC373A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type 1 -40°C to +85°C 74LVC373A PW 7LVC373APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 QE Output enable input (active-Low) 

3, 4, 
14, 

7, 8, 
17, 

13, 
18 DO-D7 Data inputs 

2, 5, 
15, 

6, 9, 
16, 

12, 
19 Q0-Q7 Data outputs 

11 LE Latch enable input (active-High) 

10 GND Ground (0V) 

20 VOC Positive supply voltage 

LOGIC SYMBOL 

3 4 7 8 13 14 17 18 

I I I I I I I 
DO D1 D2 D3 D4 D5 O6 O7 

 LE 

1-C OE 

O0 O1 O2 O3 O4 O5 O6 O7 

I I I I I I T I 
2 5 6 9 12 15 16 19 

SA00384 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

3 DO O0 2 

4 D1 O1 5 

7 D2 O2 6 

8 D3 O3 9 

13 O4 
LATCH 
1 to 8 

3-State 
OUTPUTS O4 12 

O5 O5 15 

O6 O6 16 

O7 O7 19 

 LE T 

SA00387 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

LOGIC DIAGRAM 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL LATCHES 
OUTPUTS 

LE D n 
O to O 0 7 

Enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 

L 
L 

I 
h 

L 
H 

H 
H 

Latch register and 
disable outputs 

H 
H 

L 
L 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to he HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH-to-LOW LE transition 
X = Don't care 
Z = High impedance OFF-state 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vl DC Input voltage range 0 5.5 V 

VO
DC Output voltage range; output HIGH or LOW 
state 0 VCC V

DC output voltage range; output 3-State 0 5.5 

Tarnb Operating ambient temperature range in free-air —40 +85 'C 

t„ lr Input rise and fall times Vcc = 1.2 to 2.7V 
VCC=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

V1 DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

IO DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

Tsr9 Storage temperature range —65 to +150 C 

PTOT
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70"C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V( 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Voc = 1.2V Vcc 

V 
V0C =2.7to3.6V 2.0 

VIL LOW level Input voltage 
Voo = 1.2V GND 

V 
VCC=2.7to3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; V1 = VIH or VIL; to = —12mA V00-0.5 

V 
Vcc = 3.OV; VI = VIH or VIL to =-100µA Vcc-0.2 VCC 

VCC = 3.OV; VI = VIH or VIL, to = -18mA V0C -0.6 

Vcc = 3.OV; VI = VIH or VIL, to = -24mA VCC -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; Io = 12mA 0.40 

V V00 = 3.OV; VI = VIH or VIL; to = 100µA GND 0.20 

VCC = 3.OV; VI = VIH or VIL, IO = 24mA 0.55 

II Input leakage currentu VCC = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current V00 = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 t 10 µA 

I ob Power off leakage supply VCC = 0.0V; VI or VO = 5.5V 0.1 t 10 µA 

ICC Quiescent supply current Voo = 3.6V; VI = Voo or GND; to = 0 0.1 10 µA 

~l c0 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V —0.6V; I 0 CC = - c0 0 = 5 500 µA 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25°0. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

AC CHARACTERISTICS 
GND = 0V; tr = tt < 2.5ns; CL = 50pF; RL = 50052; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Vcc = 3.3V ±0.3V VD0 = 2.7V Vcc = 1.2V 
MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
Dn to On 1, 5 1.5 4.2 6.8 1.5 7.8 19 ns 

tPHL 
tPLH

Propagation delay 
LE to OD 2, 5 1.5 4.6 7.2 1.5 8.2 21 ns 

tpzH 

tPZL 

3-State output enable time 
OE to On 3, 5 1.5 4.8 7.7 1.5 8.7 22 ns 

tpHZ 

tPLZ 

3-State output disable time 
OE t0 On 3, 5 1.5 4.3 6.1 1.5 7.1 15 ns 

tw LE pulse width HIGH 2 3.0 1.5 — 3.0 — — ns 

tSU

Setup time 
Dn to LE 4 2.0 0 - 2.0 — — ns 

th
Hold time 
Dn to LE 4 1.5 0.3 — 1.5 — — ns 

NOTE: 
1. Unless otherwise stated, all typical values are at VOO = 3.3V and Ta b = 25°C. 

AC WAVEFORMS 
VM = 1.5V at VO0 ≥ 2.7V; VM = 0.5 VOO at VC0 < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VCO ≥ 2.7V; Vx = VOL + 0.1 VOO at Vcc <2.7V 
Vy = VOH —0.3V at VCO ≥ 2.7V; Vy = VOH -0 1  Vcc at VOO <2 7V 

V  

INPUT ~VM 

GND 

1PHL y ' 
Von 

1PLH '. 

OUTPUT \VM 

VOL  
S Y00041 

Waveform 1. Input (On) to output (On) propagation delays. 

VI

LE INPUT 

VOH 

On OUTPUT 

VOL 

~1 PHL ~tPLH

/ 

SA00388 

Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (On) propagation delays 

VI

nOE INPUT 

GND 

VCC - -

O OUTPUT 
Low-to-OFF 
OFF-to-LOW 

VOL 

VON 

1PHZ — 

Q0 OUTPUT
HIGH-to-OFF 
OFF-to-HIGH 

GND  
outputs _ 
enabled 

IPZH i 

outputs 
disabled 

Vµ 

_ outputs 
enabled 

S W00207 

Waveform 3. 3-State enable and disable times. 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC373A 

AC WAVEFORMS 
with 5-volt tolerant inputs/outputs VM = 1.5V at V00 ≥ 2.7V; VM = 

0.5 V00 at V00 < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 V00 at V00 <2.7V 
Vy = VOH -0.3V at V00 ≥ 2.7V; VY = VOH -0.1 V00 at V00 <2.7V 

Vi

Dn 
INPUT 

GND 

Vi 

LE 
INPUT 

GND 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW00073 

Waveform 4. Data setup and hold times for the D„ input to the 
LE input. (The shaded areas indicate when the input is 
permitted to change for predictable output performance). 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 s VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Waveform 5. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC374A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when 0V 

• 8-bit positive edge-triggered register 

• Independent register and 3-State buffer operation 

DESCRIPTION 
The 74LVC374A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GND = 0V; Tamb =25C; tr = tt S 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to On

CL = 50pF 
Vpp = 3.3V 4.8 ns 

fmax maximum clock frequency 150 MHz 

Ci Input capacitance 5.0 pF 

CPO 
Power dissipation capacitance per 
flip-flop 

Notes 1 and 2 20 pF

NOTE: 
1. CP p is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x Vpp2 x f; + F (CL x Vpp2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VpO = supply voltage in V; 
E (CL x V p2 x f5) = sum of outputs. 

2. The condition is Vi = GND to Vcc 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC374A is an octal D-type flip-flop featuring separate 
D-type inputs for each flip-flop and 3-State outputs for bus-oriented 
applications. A clock (CP) and an output enable (OE) input are 
common to all flip-flops. 

The eight flip-flops will store the state of their individual D-inputs 
that meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. 

When aE is LOW, the contents of the eight flip-flops is available at 
the outputs. When ZEE is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the OE input does not affect the 
state of the flip-flops. 

The '374' is functionally identical to the '574', but the '574' has a 
different pin arrangement. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA 

NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85`C 74LVC374A D 74LVC374A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVC374A DB 74LVC374A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40'C to +85°C 74LVC374A PW 7LVC374APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 

74LVC374A 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 OE Output enable input (active-Low) 

3, 4, 
14, 

7, 8, 
17, 

13, 
18 DO-D7 Data inputs 

2, 5, 
15, 

6, 9, 
16, 

12, 
19 00-07 3-state flip-flop outputs 

11 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

10 GND Ground (OV) 

20 VC0 Positive supply voltage 

LOGIC SYMBOL 

3- - 2 DO OP DO 

4- D1 O1 -5 

7 - D2 O2 6 

8 O3 O3 - 9 

13 - O4 O4 12 

14 D5 O5 - 15 

17 - 06 O6 ~• 16 

1B - O7 OE O7 19 

Y 

SA00390 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

3 DO O0 2 

4 D1 O1 5 

7 D2 O2 s 

D3 O3 9 

FF1 3-State 
O4 ro OUTPUTS O4 12 

FF8 
4 O5 O5 15 

17 O6 O6 16 

18 O7 O7 19 

CF 

OE 

SA00392 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC374A 

LOGIC DIAGRAM 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL FLIP-FLOPS 
OUTPUTS 

LE D D5 O to O 7 

Load and read register L 
L 

p 
T 

I 
h 

L 
H 

L 
H 

Load register and 
disable outputs 

H 
H 

T 
? 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 

= LOW voltage level one setup time prior to the LOW-to-HIGH CP transition 
Z = High impedance OFF-state 
T = LOW-to-HIGH clock transition 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC374A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V O 

DC output voltage range; output HIGH or LOW 
state 0 Vcc V 

DC output voltage range; output 3-State 0 5.5 

Tam b Operating ambient temperature range in free-air —40 +85 °C 

tr, if Input rise and fall times Vcc = 12 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > Vcc or VO < 0 f 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to Vcc +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

lo DC output source or sink current VO = 010 Vcc t 50 mA 

'GND' ICC DC Vcc or GND current t 100 mA 

Tst9 Storage temperature range —65 10 +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC374A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40 C to +85-C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V Vcc 

V 
Vco = 2.710 3.6V 2.0 

VIL LOW level Input voltage 
Voc = 1.2V GND 

V 
Vco = 2.710 3.6V 0.8 

V0H HIGH level output voltage 

Vcc=2.7V;VI =VIH or VIL; Io=-12mA V00 -0.5

V 
Vcc = 3.0V; VI = VIH or VIL; Ia = -100µA Voo -0.2 Vcc 

VCC = 3.0V; VI = VIH or VIL, Ip = —18mA Vco —0.6 

Vcc = 3.0V; VI = VIH or VIL, 10 = -24mA Voo -0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL 10 = 12mA 0.40 

V Voo = 3.0V; VI = VIH or VIL; to = 100µA GND 0.20 

VCC = 3.0V; VI = VIH or VIL, to = 24mA 0.55 

II Input leakage currentz Voo = 3.6V; VI = 5.5V or GND ±0.1 ±5 pA 

loz 3-State output OFF-state current VC0 = 3.6V; VI = VIH or VIL; V0 = 5.5V or GND 0.1 ± 10 pA 

loll Power off leakage supply Vcc = 0.0V; VI or Vo = 5.5V 0.1 ±10 pA 

co Quiescent supply current Voo = 3.6V; VI = Vo0 or GND; lo = 0 0.1 10 µA 

~I cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V - V cc = I - cc -0.6V; to = 0 5 500 µA 

NOTES: 
1. All typical values are at Vco = 3.3V and Tamb = 25°C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; tr = ti ± 2.5ns; CL = 50pF; AL = 500w Tamb = —40`C to +85'C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voo = 3.3V ±0.3V Vcc = 2.7V Voc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

1pHL 
tPLH 

Propagation delay 
CP to Qr, 1, 4 1.5 4.8 7.0 1.5 8.0 21 ns 

tpzH 
tPZL 

3-State output enable time 
to Q„ 2 4 1.5 4.8 7.5 1.5 8.5 22 ns 

tPHZ 
tPLz 

3-State output disable time 
to Q 

2, 4 1.5 4.3 6.0 1.5 7.0 15 ns 

tw Clock pulse width HIGH or LOW 1 3.0 1.5 - 3.0 — — ns 

1su 
Setup time 
D to CF 

3 2.0 0 - 2.0 — — ns 

th
Hold time 
D to CP 3 1.5 0.6 — 1.5 — — ns 

fmax maximum clock pulse frequency 1 100 - - 80 — — MHz 
NOTE: 
1. Unless otherwise stated, all typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 

74LVC374A 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VCC at VOO < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOO ≥ 2.7V; Vx = VOL + 0.1 VOO at VOO <2.7V 
VY = VOH -0.3V at VOO ≥ 2.7V; Vy = VOH - 0.1 VOO at VOO <2.7V 

Waveform 1. Clock (CP) to output (Qn) propagation delays, the 
clock pulse width, output transition times and the maximum 
clock pulse frequency. 

v, 
CP 
INPUT VM 

GND  

isu r tsu 

_VM 

~ 

in}/~/~/~' 

NP D I 
1e . 

G  

Von 
On 
OUTPUT 

VOL 

/VM 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SWOOtO7 

Waveform 2. Data setup and hold times for the D„ input to the 
CP input. 

VI

nOH INPUT 

GND 

On OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VON 

tPHZ { 

On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

tPZH 

outputs 
enabled 

Outputs 
disabled 

VM 

_ outputs 
enabled 

SWoo2o7 

Waveform 3. 3-State enable and disable times. 

TEST CIRCUIT 

VCC 

Test Sr 

Vcc Vi 
tPLH/tPHL Open 

< 2.7V Vcc IPLZItPZL 2z Vcc 

2.7V -3 6V 2.7V tPHZItPZH GND 

25 Vcc 
o- Open 
O— GND 

SY00003 

Waveform 4. Load circuitry for switching times. 

1998 Jul 29 608 



Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive-edge trigger 74LVC377 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• Conforms to JEDEC standard 8-1 A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Output drive capability 500 transmission lines © 85°C 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr =ti ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

iPHL~tPLH 
Propagation delay 
CP to On; 

CL = 50pF 
V00 = 3.3V 6.0 ns 

tmax Maximum clock frequency 230 MHz 

CI Input capacitance 5.0 pF 

CPO Power dissipation 
capacitance per flip-flop 

VI = GND to V001 22 pF 

NOTES: 
1 CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD x V0C2 x f; +F (CL x V002 x fa) where: 
fl = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
2 (CL x VC02 x fo) = sum of the outputs. 

DESCRIPTION 
The 74LVC377 is a low-voltage Si-gate CMOS device, superior to 
most advanced CMOS compatible TTL families. 

The 74LVC377 has eight edge-triggered , 0-type flip-flops with 
individual D inputs and O outputs. A common clock (CP) input loads 
all flip-flops simultaneously when the data enable E is LOW. The 
state of each D input, one set-up time before the LOW-to-HIGH 
clock transition, is transferred to the corresponding output (On) of 
the flip-flop. The E input must be stable only one set-up time prior to 
the LOW-to-HIGH transition for predictable operation. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

20-Pin Plastic SO —40°C to +85°C 74LVC377 D 74LVC377 D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +85°C 74LVC377 DB 74LVC377 08 SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC377 PW 74LVC377PW DH SOT360-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1 E Data enable input (active LOW) 

2, 5, 6, 
9, 12, 15, 

16, 19 
00-07 Flip-flop outputs 

3, 4, 7, 
8, 13, 14, 

17, 18 
00-07 Data inputs 

10 GND Ground (OV) 

11 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

20 V00 Positive power supply 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive-edge trigger 

74LVC377 

LOGIC SYMBOL 

CP 
 DO O0  

4 D1 O1 5 

7 D2 O2 

6 D3 O3 9 

O4 O4 

D5 O5 

D6 O6 16 

O7 O7 19 

E 

S Y00059 

FUNCTION TABLE 

OPERATING 
MODES 

INPUTS OUTPUT 

CP E Dn On

Load `1' T I h H 

Load '0' T I I L 

hold 
(do nothing) 

T 
X 

h 
H 

X 
X 

no change 
no change 

H = HIGH voltage level 
h = HIGH voltage level one set-up time 

prior to the LOW-to-HIGH CP transition 
L = LOW voltage level 

= LOW voltage level one set-up time 
prior to the LOW-to-HIGH CP transition 

? = LOW-to-HIGH transition 
X = Don't care 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

V11O DC Input voltage range for I/Os O Vcc V 

Vc DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 °C 

t1, t1 Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

LOGIC SYMBOL (IEEE/IEC) 

CP 11 > 1C2

E 1 N G1 n
DO 3 2O 2 O0 

D1 4 5 O1 

D2 7 6 O2 

D3 8 9 O3 

O4 13 12 O4 

O5 4 15 O5 

D6 7 6 O6 

D7 8 19 O7 

SY00060 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive-edge trigger 

74LVC377 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

l < DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

VI1D DC input voltage range for I/Os —0.5 to Vcc +0.5 V 

IOK DC output diode current VO > Vcc or Vo < 0 ±50 mA 

VouT DC output voltage Note 2 —0.5 to Vcc +0.5 V 

OUT DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND + Icc DC Vcc or GND current t 100 mA 

Tstg Storage temperature range —60 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V 

Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = -12mA Vcc —0.5 

V VCc = 3.OV; VI = VIH or VIL; I0 = -100A Vcc—0.2 Vcc 

Vcc = 3.OV; VI = VIH or VIL, to = -12mA Vcc -0.6 

Vcc = 3.OV; VI = VIH or VIL, lO = —24mA Vcc —1.0 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; 10 = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; to = 100µA 0.20 

Vcc = 3.OV; VI = VIH or VIL; lO = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND Not for I/O pins f 0.1 t 5 µA 

IIHZ/IILZ Input current for common I/O pins VCc = 3.6V; VI = or GND t 0.1 t 15 µA 

loz 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; Vo = Vcc or GND 0.1 t 10 pA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; lo = 0 0.1 10 µA 

Dlcc Additional quiescent supply current Vcc = 2.7V to 3.6V; VI = Vcc —0.6V; Ip = 0 5 500 pA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25C. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive-edge trigger 

74LVC377 

AC CHARACTERISTICS 
GND = 0V; tr = ti = 2.5ns; CL = 50pF; RL = 50012; Tamb = -40`C to +85`C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
CP to On 

1 6.0 10.2 6.6 11.2 ns 

tw Clock pulse width 
HIGH or LOW 

1 4 1.0 5 1.6 ns

tau 
Set-up time 
€tOCP 2 4 2.3 5 2.9 ns 

th Hold time 
~ to CP 

 2 0 _2.2 0 —2.8 ns

tau 
Set-up time 
Dn to CP 3 2 1.3 3 1.8 ns 

th Hold time 
Dn to CP 

3 0 -1.2 0 —1.6 ns

fmax 
Maximum clock 
pulse frequency 

1 125 100 MHz

NOTE: 
Unless otherwise stated, all typical values are at Vcc = 3.3V and Tamb = 25`C. 

AC WAVEFORMS 
VM =1.5VatV c≥2.7V. 
VM =0.5 at <2.7V. 
VOL and VON are the typical output voltage drop that occur with the output load. 

11tMAX 
VI  

— CP INPUT V M 

GND 

V00 

On OUTPUT 

VOL 

tw —i

tPHL 

\VM 

Sw00078 

Waveform 1. Clock (CP) to output (On) propagation delays the 
clock pulse width and the maximum clock pulse frequency. 

Vut 

O~O 

E Input 
V M 

GND 

th

vcc 

Dr, Input 

GND 

Vcc 

CP Input 

GOD 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SY0006t 

Waveform 2. Data set-up and hold times from the data input 
(Dn) and from the enable 

input (E) to the clock (CP). 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with data enable; 
positive-edge trigger 

74LVC377 

TEST CIRCUIT 

Test Circuit for Outputs 

SWITCH POSITION 
TEST SI 

tPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

V51 
GND 

Von Si 

VCC VI Vs1 

<2.7V VCC 2 * VCC 
2.7-3.6V 2.7V 2 * Vcc 

≥ 4.5 V VCC 2 * VCC 

90% 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

Vµ
10% 

ITHL (1f) 

t 1TLH (In) 

V/ 
10% 

90% 90% 
VM V 

tW 

VM = 1.5V 
Input Pulse Definition 

90% 

0V 
t  ITLH (t,) 

t ITHL (11) 
  Vi 

10% 
0V 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
AT = Termination resistance should be equal to ZOUT of 
pulse generators. 

SV00044 

Waveform 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC541 A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Wide supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic 

QUICK REFERENCE DATA 
GND = 0 V; Tab = 25°C; tr = tt ≤ 2.5 as 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
An to Yn 

CL = 50 pF; 
Vcc = 3.3 V 

3.3 as

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per buffer Notes 1 and 2 20 pF 

NOTES: 
. CPD is used to determ'ne the dynamic power dissipation (PD in µW) 

PD = CPD x Vcc2 x fl + (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 

(CL x Vcc2 x fo) = sum of the outputs. 
2. The condition is V1 = GND to Vcc 

DESCRIPTION 
The 74LVC541A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC541 A is an octal non-inverting buffer/line driver with 
5-volt tolerant inputs/outputs. The 3-State outputs are controlled by 
the output enable inputs OE1 and 0E2. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic SO -40°C to +85°C 74LVC541A D 74LVC541A D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +85°C 74LVC541A DB 74LVC541A DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC541A PW 7LVC541APW DH SOT360-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 19 OE1, 0E2 Output enable inputs 
(active LOW) 

2, 3, 4, 
6, 7, 8, 

5, 
9 AO to A7 Data inputs 

10 GND Ground (0 V) 

18, 17, 
14, 13, 

16, 
12, 

15, 
11 YO to Y7 Bus outputs 

20 Vcc Positive supply voltage 

FUNCTION TABLE 

INPUTS INPUTS OUTPUT 

OE1 75E2 An Yn 

L L L L 

L L H H 

X H X Z 

H X X Z 

H = HIGH vol age level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC541 A 

PIN CONFIGURATION 

v 
20 VO7 

Ao 2 OE2 19 

Al 3 Yo 18 

A2 4 V117 

A3 5 Yp 16 

A4 6 Y3 15 

A5 7 V414 

A6 B V5 13 

A7 r 9 Y6 12 

GND 10 V711 

5V00680 

LOGIC SYMBOL 

~A2  

~A3  

4 

Aa

 I 

Va 
6 

7 

8 

9 

A2

Os 

V6 

On 

Yz 

f~ 
~z 

19 

12 

0V00681 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2 
A0 Y0 

Al ~  On
3  

4 —

As  Y3 

Aa Va 

A6 
8-

19 

A7

Os 

z 

5 

18 

17 

16 

15 

14 

13 

12 

SV00683 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC541 A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

VCC 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

Vo 
DC output voltage range; output HIGH or LOW state 0 VCC 

V 
DC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 C 

tr, tf Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage -0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > VCC or Vo < 0 ±50 mA 

Vo 
DC output voltage; output HIGH or 
LOW Note 2 —0.5 to VCC +0.5 

V 

DC output voltage; output 3-State Note 2 -0.5 to +6.5 

lo DC output diode current Vo = 0 to VCC ±50 mA 

'GND' ICC DC VCC or GND current ±100 mA 

Tsrg Storage temperature range -O0 to +150 °C 

Pror 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC541 A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85'C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = -12mA Vcc -0.5 

V 
Vcc = 3.0V; Vi = VIH or ViL; IO = -100µA Vcc —0.2 V00 

Vcc = 3.0V; Vi = ViH or VIL; IO = —18mA V00 -0.6 

Vcc = 3.0V; Vi = VIH or VIL, IO = -24mA V00 -0.8 

VOL LOW level output voltage 

V00 = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V Vcc = 3.0V; Vi = VIH or VIL; IO = 100µA 0.20 

Vcc = 3.0V; Vi = VIH or VIL, IO = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

OZ 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

TOFF Power off leakage supply Vcc = 0.0V; VI or VO = 5.5V ± 10 µA 

ICC Ouiescent supply current Vcc = 3MV; VI = Vcc or GND; Io = 0 0.1 10 µA 

41 Cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V cc = I - cc -0.6V; Ip = 0 5 500 µA 

NOTES: 
• All typical values are at Vcc = 3.3V and Tamb = 25°C. 

2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND =0 V; tr =tt≤2.5ns;CL =50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 1 2V 

MIN TYP1 MAX MIN TYP MAX TYP 

tPHL~1PLH 
Propagation delay 
An to Yn Figures 1, 3 1.5 3.3 5.6 1.5 3.9 6.6 14 ns 

tpZH/tpZL 
3-State output enable time 
(TEn to Yn Figures 2, 3 1.5 4.4 7.4 1.5 5.2 8.4 2.2 ns 

1PHz~tPLz 
3-State output disable time 
On to Yn Figures 2, 3 1.5 3.8 6.0 1.5 4.3 7.0 11 ns 

NOTE: 
1. Unless otherwise stated, all typical values a e at Vcc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC541 A 

AC WAVEFORMS 
VM = 1.5 Vat V00 ≥ 2.7 V 
VM=O.5•VOOatVOO<2.7V 
Vx = VOL + 0.3 V at V00 ≥ 2.7 V 
VX = VOL + 0.1 V00 at VOO <2.7 V 
VY= VOH —0.3 Vat VCO≥2.7V 

VV= VOH —0.1 .V00 at VOO<2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

Vi 

An INPUT V

GND 
tPHL — 

VOH 

Yn OUTPUT 

VOL 

F IPLH 

2V00700 

Figure 1. Input (A5) to output (Y5) propagation delays. 

VI

OFrr, INPUT 

GND 

PHZ * 

tPZL 
Vcc -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

OUTPUT 
HIGH-to-OFF 
OFF—to-HIGH 

GND 

PZH —► 

outputs — outputs 
enabled  — disabled 

VM

_ outputs 
enabled 

0V00685 

Figure 2. 3-state enable and disable times. 

TEST CIRCUIT 

VCC 
S. 

2 ■ VCC 
O- Open 
0- GND 

50051 

50051 

Test s, 

VCC VI
tPLH/tPHL Open 

< 2.7V VCC IPLZ/IPZL 2x VCC 

2.7V -3 6V 2.7V IPHZIIPZH GND 
SY00003 

Figure 3. Load circuitry for switching times. 
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Octal D-type registered transceiver (3-State) 74LVC543A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 8-bit octal transceiver with D-type latch 

• Back-to-back registers for storage 

• Separate controls for data flow in each direction 

• 3-State non-inverting outputs for bus oriented applications 

• High impedance when VCC = 0V 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25"C; Tr = Tt 5 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Bn

CL = 50 pF 
VCC = 3.3V 3.3 ns 

Ci input capacitance 5.0 pF 

Clip input/output capacitance 10.0 pF 

CPO power dissipation capacitance per latch VCC = 3.3V 27 pF 

NOTES: 
2. CPO is used to determine the dynamic power dissipation (PO in µW) 

PD = Cpo x VCC2 x f; +E (CL x VCC2 x fo where: 
f; = input frequency in MHz; Cu = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
E (CL X VCC2 x fo I = sum of the outputs 

3. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LVC543A is a high—performance, low—power, low—voltage, 
Si—gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

The 74LVC543A is an octal registered transceiver containing two 
sets of D—type latches for temporary storage of the data flow in 
either direction. Separate latch enable ([CAB, S BA) and output 
enable (OCAB, OEBA) inputs are provided for each register to permit 
independent control of inputting and outputting in either direction of 
the data flow. 

The 74LVC543A contains eight D—type latches, with separate inputs 
and controls for each set. For data flow from A to B, for example, the 
A—to—B enable (EAB) input must be LOW in order to enter data from 
Ac—A7 or take data from Bo—B7, as indicated in the function table. 
With EAB LOW, a LOW signal on the A—to—B latch enable (LEAB) 
input makes the A—to—B latches transparent; a subsequent LOW—to 
HIGH transition of the LEAB signal puts the A data into the latches 
where it is stored and the B outputs no longer change with the A 
inputs. With EAB and OEAB both low, the 3—state B output buffers 
are active and display the data present at the outputs of the A 
latches 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG DWG. # 

24-Pin Plastic Small Outline (SO) -40`C to +85'C 74LVC543A D 74LVC543A D SOT137-1 

24-Pin Plastic Shrink Small Outline (SSOP) Type II —40`C to +85°C 74LVC543A DB 74LVC543A DB SOT340-1 

24-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I -40°C to +85°C 74LVC543A PW 7LVC543APW DH SOT355-1 

1998 Jul 31 619 853-19921g813 



Philips Semiconductors Product specification 

Octal D-type registered transceiver (3-State) 74LVC543A 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 LEBA 
'B' to 'A' latch enable input 
(active LOW) 

2 BA 
'B' to 'A' output enable 

input (active LOW) 

3,4,5,6, 7, 8, 910 A0 to A7 'A' data inputs/outputs 

11 EgA 'B' to 'A' enable input 
(active LOW) 

12 GND ground (OV) 

22, 21,20, 1 
18, 177 , 1616,155 Bo to B7 'B' data inputs/outputs 

13 iSEAg 'A' to 'B' output enable 
input (active LOW) 

14 [FAB 'A' to 'B' latch enable input 
(active LOW) 

23 EAg 'A' to 'B' enable input 
(active LOW) 

24 positive supply voltage 

LOGIC SYMBOL 

3 As 50 22 

4 Al B1 2 

5 A2 B2 20 

6 A3 B3 19 

7 A4 84 18 

8 A5 B5 17 

9 A6 B6 16 

10 A7 87 15 

2 OEBA 

13 OEAB 

11 EBA 

23 tAB 

14 EtAB 

1 LEBA 

SW00213 

LOGIC SYMBOL (IEEE/IEC) 

2 

23 

N.

13 N.
11 

14 

1EN3 

01 

lc5 

2EN4 

02 

2C6 

4 

V3 50 
22 

6D 4V 

5, 

6' 

7. . 

8'. 

9'. 

l~ 

21 

20 

19 

► 18 

17 

- 16 

15 

5W00214 
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Octal D-type registered transceiver (3-State) 74LVC543A 

LOGIC DIAGRAM 

O BA 

EBA 

SBA 

CAB 

Eae 

[ EAB 

.j  LE 

D 

LE 

• 

8 IDENTICAL 
CHANNELS 

TO 7 OTHER CHANNELS 

SW00215 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

OUTPUTS 
OExx Exx LExx DATA 

Disabled H X X X Z 

Disabled X H X X Z 

Disabled + Latch L 
L 

T 
T 

L 
L 

h 
I 

Z 
Z 

Latch + Display L 
L 

L 
L 

T 
T 

h 
I 

H 
L 

Transparent L 
L 

L 
L 

L 
L 

H 
L 

H 
L 

Hold 

(do nothing) 
L L H X NC 

NOTES: 
XX = AB for A-to-B direction, BA for B-to-A direction 
H = High voltage level 
L = Low voltage level 
h = High state must be present one setup time before the Low-to-High transition of [EAB, LEBA' EAR, ERA
I = Low state must be present one setup time before the Low-to-High transition of [EAR, LEBA, €AB, ERA 
X = Don't care 
T = Low-to-High level transition 
NC = No change 
Z = High impedance OFF state 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver (3-State) 74LVC543A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VGG DC supply voltage (for max. speed performance) 2.7 3.6 V 

VCC DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

VuO 

DC Output voltage range; output HIGH or LOW 
state 

0 VCC V 

DC input voltage range; output 3-State 0 5.5 V 

Tamb Operating ambient temperature range in free-air —40 +85 °C 

tr, tt Input rise and fall times Vcc = 
= 

1.2 to 2.7V 
VCC 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

Iik DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VuO 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 V 

DC input voltage; output 3-State Note 2 —0.5 to 6.5 V 

Ip DC output source or sink current VO = 0 to V00 t 50 mA 

'GND' ICC DC VCC or GND current f 100 mA 

T 5 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver (3-State) 74LVC543A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCC 

v 

VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VpH HIGH level output voltage 

VCC =2.7V;VI =VIH or VIL; 10 =-12mA V00 -0.5 

V 
VCC = 3.OV; Vi = VIH or VIL; to = - 100µA VCC -0.2 VCc 

VCC = 3.OV; Vi = VIH or VIL: Ip = -18mA V00 -0.6 

VCC = 3.OV; Vi = VIH or VIL, Io = -24mA VCC -0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V VCC = 3.OV; VI = or VIL; to = 100µA GND 0.20 

VcC = 3.OV; VI = or VIL, Io = 24mA 0.55 

li Input leakage current VCC = 3.6V; VI = 5.5V or GND Not for I/O pins ±0.1 ±5 µA 

IIHZ/IiLZ Input current for common I/O pins VCC = 3.6V; VI = 5.5V or GND ±0.1 ± 15 µA 

loz 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; Vo = 5.5V or GND 0.1 ± 10 µA 

oll Power off leakage supply VCC = 0.0V; VI or Vo = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; Io = 0 0.1 10 µA 

01 cC 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V -O.6V; I CC = I - cc o = 0 5 500 µA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25C. 

AC CHARACTERISTICS 
GND = 0V; t = tt =2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VcC = 3.3V ±0.3V VCC = 2.7V VCC = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 1, 5 1.5 3.3 7 1.5 8 13.0 ns 

tPHL 
tPLH

Propagation delay 
LEBA to An, [CAB to Bn, 2,5 1.5 4.1 8.5 1.5 9.5 16.0 ns 

tpZH
tPZL 

3-State output enable time 
SBA to An, CAB to Bn, 3, 5 1.5 4.2 7.7 1.5 9.2 15.0 ns 

tpHZ
tPLZ 

3-State output disable time 
SBA to An, OEAB to Bn, 3, 5 1.5 3.4 7.0 1.5 7.5 8.0 ns 

tpzH
tPZL 

3-State output enable time 
CBA to An, CAB to Bn, 3, 5 1.5 4.4 8.0 1.5 9.3 15.0 ns 

tpHZ
tPLZ 

3-State output disable time 
EBA to An, CAB to Bn, 3, 5 1.5 3.6 7.0 1.5 7.5 8.0 ns 

tw LEXX pulse width LOW 2 3.0 0.9 - 3.0 - 4.0 ns 

tsu 
Set-up time 
An/Bn to [Ex, A5/B5 to CXX 

4 1.5 —0.5 — 1.5 — —1.5 ns 

th
Hold time 
A5/B5 to LEXX, A5/B5 to EXX 

q 1.5 0.6 - 1.5 - 2.0 ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver (3-State) 74LVC543A 

AC WAVEFORMS 
VM = 1.SV at VCO ≥ 2.7V; VM = 0.5 VOC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 

Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 Vcc at Vcc <2.7V 
Vy = VOH -0.3V at Vcc ≥ 2.7V; Vy = VOH -0.1 Vcc at Vcc <2.7V 

VI 

INPUT 

GND 

vo0  

OUTPUT 

VOL  

~ tPHL' PLH T 

SY00041 

Waveform 1. Input (An, B„) to output (B0, A„) propagation 
delays. 

Waveform 2. Latch enable input (LExx) pulse width and the 
latch enable input to output (An, B) propagation delays. 

VI 

Oxx, Eox 
INPUT 

GND 

Vcc - -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH  
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

PZL 

tPHZ -- r 1PZH - 

GND 
outputs T  _  _ outputs 
enabled ` disabled 

VM 

_ outputs 
enabled 

SW00210 

Waveform 3. 3-State enable and disable times 

vI 

GN 

~ IOU ~
VI 

LPxx, Gxx 
INPUT 

GND 

-I  i
tsu 

th 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW002t 1 

Waveform 4. Data setup and hold times for the (An, B„) input 
to the [ cxx andExx inputs. 

TEST CIRCUIT 

Vcc 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VIN VOUT 

Sr 
2 *VCC 

o— Open 
o— GND 

RL=500 U 

RL=500 U 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V uCC 

tPLZ/tPZL 

tPHZ/tPZ.$ 

2 e VCC 
GND 

27- 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 5. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 74LVC544A 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• In accordance with JEDEC standard no. 8-1 A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Combines 74LVC640 and 74LVC533 type functions in one chip 

• Octal transceiver with D-type latch 

• Back-to-back registers for storage 

• Separate controls for data flow in each direction 

• 3-State inverting outputs for bus oriented applications 

• 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = ti ≤2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Ii 

CL = 50pF 
Vcc = 3.3V 4 ns 

CI Input capacitance 5.0 pF 

Cl,O Input/output capacitance 10 pF 

CPD Power dissipation capacitance per latch Notes 1, 2 30 pF 

NOTES: 
CPp is used to determine the dynamic power dissipation (PD in µW) 
PD = ̀ +PD x Vcc2 x f; +E (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
3 (CL x Vcc2 x fo) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LVC544A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC544A is an octal registered inverting transceiver 
containing two sets of D-type latches for temporary storage of the 
data flow in either direction. Separate latch enable (LEAB, LEBA) 
and output enable (OEAB, DEBA) inputs are provided for each 
register to permit independent control of inputting and outputting in 
either direction of the data flow. 

The '544A' contains eight D-type latches with separate inputs and 
controls for each set. For data flow from A to B, for example, the 
A-to-B enable (EAB) input must be LOW in order to enter data from 
AO—A7 or take data from BOO—B77, as indicated in the function table. 

With EAB LOW, a LOW signal on the A-to-B latch enable (LEAB) 
input makes the A-to-B latches transparent; a subsequent 
LOW-to-HIGH transition of the LEAS signal puts the A data into the 
latches where it is stored and the B outputs no longer change with 
the A inputs. With EAB and DEAB both LOW, the 3-State B output 
buffers are active and display the data present at the outputs of the 
A latches. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO -40°C to +85°C 74LVC544A D 74LVC544A D SOT137-1 

24-Pin Plastc SSOP Type II —40 C to +85°C 74LVC544A DB 74LVC544A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC544A PW 7LVC544APW DH SOT355-1 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 

74LVC544A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 [EBA 'B' to 'A' latch enable input (active 
LOW) 

2 OEBA 'B' to 'A' output enable input (active 
LOW) 

3, 4, 5, 6, 
7, 8, 9, 10 AO—A7 'A' data inputs/outputs 

11 EBA 'B' to 'A' enable input (active LOW) 

12 GND Ground (OV) 

22' 21, 20, 19, 
18, 17, 16, 15 

BC-7 'B' data inputs/outputs 

13 OEAB 'A' to 'B' output enable input (active 
LOW) 

14 [EAB 'A' to 'B' latch enable input (active 
LOW) 

23 EAB 'A' to 'B' enable input (active LOW) 

24 VCC Positive supply voltage 

FUNCTION TABLE 

INPUTS 

OHXX EXX [EXX DATA 
OUTPUTS STATUS 

H X X X Z Disabled 

X H X X Z Disabled 

L 
L 

1' 
T 

L 
L 

h 
I 

Z 
Z 

Disabled + Latch 

L 
L 

L 
L 

T 
T 

h 
I 

L 
H 

Latch + Display 

L 
L 

L 
L 

L 
L 

H 
L 

L 
H 

Transparent 

L L H X NC Hold 

XX 
H 
L 
h 

X 
T 
NC 
Z 

PIN CONFIGURATION 

= AB for A-to-B direction, BA for B-to-A direction 
= HIGH voltage level 
= LOW voltage level 
= HIGH state must be present one set-up time before the LOW-to-HIGH transition of [EAB, [EBA, EAB, EBA 
= LOW state must be present one set-up time before the LOW-to-HIGH transition of [EAB, LEBA, EAB, EBA 
= Don't care 
= LOW—to—HIGH level transition 
= No change 
= High impedance OFF-state 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 74LVC544A 

LOGIC SYMBOL 

LOGIC DIAGRAM 

LOGIC SYMBOL (IEEE/IEC) 

OEBA 

EBA 

LEBA 

OEAB 

CAB 

LEAB 

An 

hr

8 IDENTICAL 
CHANNELS 

LE 

— ~f 

TO 7 OTHER CHANNELS 

Bn 

SV00736 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 

74LVC544A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT
MIN MAX 

UGC 
DC supply voltage (for max. speed performance) 2.7 3.6 V

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V 
O 

DC output voltage range; output HIGH or LOW state 0 VCC
V 

DC output voltage range; output 3-State 0 5.5 

Ta,,b Operating free-air temperature range —40 +85 'C 

tr, tt Input rise and fall times VCC 
= 
= 1.2 to 2.7V 

VCC 2.7 to 3.6V 
0 
0 

20 
10 

nsN

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IiK DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

Ip < DC output diode current Vo > VCC or Vo < 0 t 50 mA 

Vo 
DC output voltage; output HIGH or LOW Note 2 —0.5 to VGG +0.5 V 

DC output voltage; output 3-State Note 2 —0.5 to 6.5 V 

to DC output source or sink current Vo = 0 to VCC ±50 mA 

IGND. ICC DC VCC or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 °C 

ProT 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 
mW 

NOTES: 
Stresses beyond those listed may cause permanent damage o the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 74LVC544A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V Vcc 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc =2.7V;VI =VIH or VIL; IO=-12mA VCC-0.5 

V 
Vcc = 3.0V; VI = VIH or VIL; IO = -100µA VCC -0.2 VCC

Vcc=3.0V;VI =VIH or VIL 1p=-18mA Vcc-0.6 

Vcc = 3.0V; VI = VIH or VIL IO =-24mA Vcc —0.8

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; IO = 100µA GND 0.20 

VCC = 3.0V; VI = VIH or VIL IO = 24mA 0.55 

II Input leakage current 
Vcc 

= 3.6V; VI = 5.5V or GND ±0.1 ±5 pA 

O2 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

'OFF Power off leakage current VCC = 0.0V; VI = 5.5V; VO = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current VcC = 3.6V; VI = Vcc or GND; IO = 0 0.1 10 µA 

A'CC 
Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; VI = VcC —0.6V; IO = 0 5 500 µA 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND =0V; tr =ti s 2.5ns;CL=50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT 
Vcc 

= 3.3V ±0 3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
An to On, On to An Figures 1, 5 1.5 4 6.5 1.5 7.5 ns 

tpHUtpLH 
Propagation delay 
LEBA to An, LEAB to On Figures 2, 5 1.5 4.3 7.5 1.5 8.5 ns 

tpZH/tPZL 
3-State output enable time 
OEBA to An, OEAB to On Figures 3, 5 1.5 4.5 8.5 1.5 9.5 ns 

tpHZ/tpLz 
3-State output disable time 
OEBA to An, OEAB to On Figures 3, 5 1.5 3.9 6.5 1.5 7.5 ns 

tPZH/tPZL 
3-State output enable time 
EBA to An, EAB to On Figures 3,5 1.5 4.7 8.9 1.5 9.9 ns 

tPHz/tPLz 
3-State output disable time 
EBA to An, EAB to On Figures 3, 5 1.5 3.9 6.9 1.5 7.9 ns 

tw CEXX pulse width HIGH Figure 2 2.0 - - 2.0 — ns 

tsu 
Set-up time 
An/On to LEXX, An/On to EXX Figure 4 2.0 - - 2.0 — ns 

th Hold time 
An/On to LEXX, An/On to EXX Figure 4 4.0 - - 1.0 — ns 

NOTE: 
1. These typical values are at VCC = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type registered transceiver, inverting 
(3-State) 

74LVC544A 

AC WAVEFORMS 
VM = 1.5V at VO0 ≥ 2.7V 
VM = 0.5V * VOO at VOc < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL+ 0.3V at VOO ≥ 2.7V 
Vx = VOL + 0.1 V0O at VOO < 2.7V 

VY = VOH — 0.3V at VOO ≥ 2.7V 

VY = VOH - 0.1 V0c at VOc < 2.7V 

Vi 

An. a n
INPUT 

GND 

Vox  

e< Ao
OUTPUT 

VGL 

tPHL ' 

\VM 

tPLH 

SV00737 

Figure 1. Input (An, Tan) to output (en, An) propagation delays. 

Vi - 

E5xx INPUT r VM 

~\

\VM[ ,//VM 

GND - 
tw 

VOH 
f tPHL tPLd*

An, 6n
OUTPUT 

/V

VOL  

SV00738 

Figure 2. Latch enable input (LEXX) pulse width, the latch 
enable input to output (An, fin) propagation delays. 

VI 

OExx, Exx 
INPUT 

GND 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH  
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  
outputs 
enabled 

tPZH y 

outputs 
disabled 

VM

_ outputs 
enabled 

SW002t0 

Figure 3. 3-State enable and disable times 

VI

An. Hn 
V INPUT M 

GN 
th 

tsu 
VI

EExx, Exx 
INPUT 

GND 

/VM 
tsu 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output pertormance. 

SV00739 

Figure 4. Data set-up and hold times for the (An, Sn) input to 
the LEXX and EXX inputs 

TEST CIRCUIT 

VCC 
S ' 2 X VCC 

O- Open 
O- GND 

500O 

500O 

Test St

VCC Vi 
tPLH+tPHL Open 

<2 7V Vcc tPLZ/tPZL 2x VCC 

2.7V - 3.6V 2.7V tPHZ/tPZH GND 

SY00003 

Figure 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC573A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when VCC = 0V 

• Flow-through pin-out architecture 

DESCRIPTION 
The 74LVC573A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

QUICK REFERENCE DATA 
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
Dn to On; 
LE to O 

CL = 50pF 
VCC = 3.3V 4.3 

4.6 

ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per latch Notes 2 and 3 20 pF 

NOTE: 
2. CPD is used to determine the dynamic power dissipation (PD in uW): 

PD = CPD x VCC2 x f; + E (CL x VCC2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
F (CL x VCC2 x t 0) = sum of outputs. 

3. The condition is VI = GND to VCC 

The 74LVC573A is an octal D-type transparent latch featuring 
separate D-type inputs for each latch and 3-State outputs for 
bus-oriented applications. A latch enable (LE) input and an output 
enable (O( input are common to all internal latches. 

The '573A' consists of eight D-type transparent latches with 3-State 
true outputs. When LE is HIGH, data at the Dn inputs enters the 
latches. In this condition, the latches are transparent, i.e. a latch 
output will change each time its corresponding D-input changes. 
When LE is LOW, the latches store the information that was present 
at the D-inputs one setup time preceding the HIGH-to-LOW 
transition of LE. When OE is LOW, the contents of the eight latches 
are available at the outputs. When OE is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the input does not 
affect the state of the latches. 

The '573A' is functionally identical to the '373A', but the '373A' has a 
different pin arrangement. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85°C 74LVC573A D 74LVC573A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II —40°C to +85°C 74LVC573A DB 74LVC573A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40°C to +85°C 74LVC573A PW 7LVC573APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC573A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 OE Output enable input (active-Low) 

2, 3, 4, 5, 
6, 7, 8,9 DO-D7 Data inputs 

19, 18, 17, 16, 
15, 14, 13, 12 O0-O7 Data outputs 

10 GND Ground (0V) 

11 LE Latch enable input (active-High) 

20 Va0 Positive supply voltage 

PIN CONFIGURATION 
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LOGIC SYMBOL 
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LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC573A 

LOGIC DIAGRAM 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL LATCHES
OE 

OUTPUTS 

LE D n O to O 0 7 

Enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and 
disable outputs 

H 
H 

L 
L 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one setup time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one setup time prior to the HIGH-to-LOW LE transition 
X = Don't care 
Z = High impedance OFF-state 

1998 Jul 29 833 



Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC573A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Voo 

DC supply voltage (for max. speed performance) 2.7 3.6 
V 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

V 0 

DC output voltage range; output HIGH or LOW 
state 0 Voo V 

DC output voltage range; output 3-State 0 5.5 

Ta b Operating ambient temperature range in free-air —40 +85 "C 

t„ t Input rise and fall times Vcc = 1.2 to 2.7V 
Voo=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Voo DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.510+6.5 V 

IOK DC output diode current Vp > Voo or Vp < 0 t 50 mA 

Vo 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to Voo +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

Ip DC output source or sink current Vp = 0 to Voo t 50 mA 

GND' ICC DC Voo or GND current t 100 mA 

T15 Storage temperature range —65 to+150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 74LVC573A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V( 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 1.2V Vcc 

V 
VC0 =2.7to3.6V 2.0 

VIL LOW level Input voltage 
V0C = 1.2V GND 

V 
V00 = 2.7 to 3.6V 0.8 

VoH HIGH level output voltage 

V00 = 2.7V; VI = VIH or VIL; to = -12mA V00 -0.5 

V 
V00 = 3.0V; VI = VIH or VIL IO =-100µA Vcc—0.2 Vcc 

Vcc = 3.0V; VI = VIH or VIL, lo =-18mA V00-0.6

Vcc=3.0V; VI=VIH or VIL. 10=-24mA V00 -0.8

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; I0 = 12mA 0.40 

V V00 = 3.0V; VI = VIH or VIL; I0 = 100µA GND 0.20 

V00 = 3.0V; VI = VIH or VIL. I0 = 24mA 0.55 

It Input leakage currentz Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

I0Z 3-State output OFF-state current V00 = 3.6V; VI = VIH or VIL; V0 = 5.5V or GND 0.1 ± 10 µA 

loll Power off leakage supply V00 = 0.0V; VI or V0 = 5.5V 0.1 ± 10 µA 

Icc Quiescent supply current V00 = 3.6V; VI = V0C or GND; I0 = 0 0.1 10 µA 

01 
cc 

Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V cc = I - cc -0.6V; Ip = 0 5 500 µA 

NOTES: 
1. All typical values are at V00 = 3.3V and Tamb = 25°C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; i t = t s 2.5ns; CL = 50pF; AL = 500O; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

1PHL 
iPLH 

Propagation delay 
D„ to Q„ 1,5 1.5 4.3 6.2 1.5 7.2 19 ns 

tPHL 
tPLH 

Propagation delay 
LE to Q~ 2, 5 1.5 4.6 6.5 1.5 7.5 21 ns 

tpZH 
tPZL 

3-State output enable time 
OS to Qn 2,5 1.5 3.8 7.5 1.5 8.5 17 ns 

tpHZ 
tPLZ 

3-State output disable time 
O tO Q~ 3,5 1.5 3.5 6.0 1.5 6.5 15 as 

tw LE pulse width HIGH 2 3.2 1.6 — 3.2 — — ns 

isu
Setup time 
D to LE 4 1.7 0.3 — 1.7 — — as 

th
Hold time 
D to LE 4 1.4 0.2 — 1.5 — — ns 

NOTE: 
Unless otherwise stated, all typical values are at V00 = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal D-type transparent latch with 5-volt 
tolerant inputs/outputs (3-State) 

74LVC573A 

AC WAVEFORMS 

VM = 1.5V at VO0 ≥ 2.7V; VM = 0.5 VOO at VO0 < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at V0O ≥ 2.7V; V5 = VOL + 0.1 V0O at VCO <2.7V 
Vy = VOH 0.3V at V0O ≥ 2.7V; Vy = VOH -0.1 VO0 at VCO <2.7V 

VI

INPUT 

GND 

VOH 
1PHL'~ 

OUTPUT 

VOL 

tPLH

SV0004I 

Waveform 1. Input (Dn) to output (On) propagation delays. 

Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (Q5) propagation delays 

VI  

n0E INPUT 

GND 

vcc - -
O,OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

Von  

On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

IPHZ 

PZL 

tPZH 

outputs 
enabled 

outputs 
disabled 

outputs 
enabled 

SW00207 

Waveform 3. 3-State enable and disable times. 

VI 

Dn 
INPUT 

a 
GND 

th . ih a 

'So ~t 
VI

LE \VM/ 
INPUT 

GND 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW00073 

Waveform 4. Data setup and hold times for the Dn input to the 
LE input. 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

Si 

TEST SWITCH VOO VIN 

tPLH/tPHL Open < 2.7V VCc 

tPLZ/tPZL 

tPHZ/tPZH 

2 a VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 5. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC574A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when VC0 = 0V 

• 8-bit positive edge-triggered register 

• Independent register and 3-State buffer operation 

• Flow-through pin-out architecture 

DESCRIPTION 
The 74LVC574A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GND = 0V; Tamb =25'C; tr = tf ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to an

CL = 50pF 
V00 = 3.3V 4.8 ns 

fmax maximum clock frequency 150 MHz 

CI Input capacitance 5.0 pF 

CPO 
Power dissipation capacitance per 
flip-flop 

Notes 2 and 3 20 pF

NOTE: 
2. CPD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD X V002 x f; + F (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
F (CL x V0C2 x to) = sum of outputs. 

3. The condition is Vi = GND to V00 

Inputs can be driven from either 3.3V or 5V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC574A is an octal D-type flip-flop featuring separate 
D-type inputs for each flip-flop and 3-State outputs for bus-oriented 
applications. A clock (CP) and an output enable (OF) input are 
common to all flip-flops. 

The eight flip-flops will store the state of their individual D-inputs 
that meet the setup and hold times requirements on the 
LOW-to-HIGH CP transition. 

When O€ is LOW, the contents of the eight flip-flops is available at 
the outputs. When OF is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the OF input does not affect the 
state of the flip-flops. 

The '574A' is functionally identical to the '374A', but the '374A' has a 
different pin arrangement. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE 
NORTH AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic Shrink Small Outline (SO) -40°C to +85°C 74LVC574A D 74LVC574A D SOT163-1 

20-Pin Plastic Shrink Small Outline (SSOP) Type II -40°C to +85°C 74LVC574A DB 74LVC574A DB SOT339-1 

20-Pin Plastic Thin Shrink Small Outline (TSSOP) Type I —40°C to +85°C 74LVC574A PW 7LVC574APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC574A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

1 OC Output enable input (active-Low) 

2, 3, 4, 5, 
6, 7, 8, 9 DO-D7 Data inputs 

19, 18, 17, 16, 
15, 14,13, 12 Q0-Q7 Data outputs 

10 GND Ground (DV) 

11 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

20 Vic Positive supply voltage 

PIN CONFIGURATION 

DE 

DO 

O1 

O2 

O3 

O4 

O5 

D6 

O7 

GND 

SA00400 

vcc 

O0 

O1 

O2 

O3 

O4 

O5 

O6 

O7 

OP 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

2 DO O0 9 

3 D1 O1 

4 O2 O2 

5 O3 FF! 
to 
FF8 

3-State 
OUTPUTS 

O3 16 

6 O4 O4 15 

7 O5 O5 14 

e O6 O6 13 

9 O7 O7 12 

CF 

se 

SA00403 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC574A 

LOGIC DIAGRAM 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL FLIP-FLOPS 
OUTPUTS 

LE D D0 Q to Q 7 

Load and read register L 
L 

T 
? 

I 
h 

L 
H 

L 
H 

Load register and 
disable outputs 

H 
H 

T 
t 

I 
h 

L 
H 

Z 
Z 

H 
h 
L 

Z 
T 

= HIGH voltage level 
= HIGH voltage level one setup time prior to the LOW-to-HIGH CP transition 
= LOW voltage level 
= LOW voltage level one setup time prior to the LOW-to-HIGH CP transition 
= High impedance OFF-state 
= LOW-to-HIGH clock transition 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

DC supply voltage (for max. speed performance) 2.7 3.6 
V 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

Vo 
DC output voltage range; output HIGH or LOW 
state 0 Voc V 

DC output voltage range; output 3-State 0 5.5 

Tamb Operating ambient temperature range in free-air —40 +85 °C 

tr, tl Input rise and fall times VCC = 1.2 to 2.7V 
= 2.7 to 3.6V 

0 
0 

20 
10 nsN 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 

74LVC574A 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCc DC supply voltage -0.5 to +6.5 V 

IIK DC input diode current VI <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

IOK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

1O DC output source or sink current VO = 0 to VCC t 50 mA 

'GND ICC DC VCC or GND current f 100 mA 

Tst9 Storage temperature range —65 to +150 °C 

P707 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings maybe exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; lD =-12mA VCC—0.5 

V 
VCC = 3.OV; VI = VIH or VIL; IO = -100µA Vcc -0.2 Vcc 

Vcc = 3.OV; VI = VIH or VIL, to =-18mA Vcc-0.6 

Vcc =3.OV; VI=VIH or VIL, lo=-24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; IO = 100µA GND 0.20 

Vco = 3.OV; VI = VIH or VIL, to = 24mA 0.55 

II Input leakage current2 Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 t 10 µA 

loll Power off leakage supply Vcc = 0.0V; VI or VO = 5.5V 0.1 t 10 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = VCC or GND; IO = 0 0.1 10 µA 

Al cc 
Additional quiescent supply current 
per input pin = V VCC = 2.7V to 3.6V; V cc -O.6V; o = 0 5 500 µA 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25'C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
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Philips Semiconductors Product specification 

Octal D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive edge-trigger (3-State) 74LVC574A 

AC CHARACTERISTICS 
GND = 0V; tr = tf < 2.5ns; CL = 50pF; RL = 500O; Tamb = —40`C to +85°C. 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT VDD = 3.3V ±0.3V Vcc = 2.7V V00 = 1.2V 

MIN TYP1 MAX MIN MAX TYP 
tpHL 
tPLH 

Propagation delay 
CP to Qn 1, 4 1.5 4.8 7.0 1.5 8.0 21 ns 

tpZH 

tpZL 

3-State output enable time 
to Qn

2 4 1.5 4.0 7.5 1.5 8.5 17 ns 

tpHZ 

tPLZ 

3-State output disable time 
tO Qn 2 4 1.5 3.5 6.0 1.5 6.5 11 ns 

tw Clock pulse width HIGH or LOW 1 3.4 1.7 — 3.4 — — ns 

tsu
Setup time 
Dn to CP 

3 2.0 0.3 - 2.0 — — ns 

th
Hold time 
Dn to CP 3 1.5 —0.2 — 1.5 — — ns 

fmax Maximum clock pulse frequency 1 100 - 80 — — MHz 

1. Unless otherwise stated, all typical values are at Vcc = 3.3V and Tamb = 25`C. 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V; VM = 0.5 V00 at Vcc < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 VOO at Vco <2.7V 
Vy = VOH -0.3V at Vcc ≥ 2.7V; Vy = VOH -0.1 VOG at VCG <2.7V 

Waveform 1. Clock (CP) to output (On) propagation delays, the 
clock pulse width, output transition times and the maximum 
clock pulse frequency. 
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CF 
INPUT 
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VM 

ND   

is t L 

th 
~ 

In 

VM

vOH

On 
OUTPUT 

VOL 

/VM 

NOTE: The shaded areas indicate when the input Is permitted to change 
for predictable output performance. 

S W00 t07 

Waveform 2. Data setup and hold times for the Dn input to the 
CP input. 
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nOT INPUT 

GND 
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on OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPHZ 

On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

PZH i

Outputs 
enabled 

outputs 
disabled 

outputs 
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SW00207 

Waveform 3. 3-State enable and disable times. 

TEST CIRCUIT 

2 x vcc
0- Open 
O- GND 

500O 

Test Si 

VOL Vi 
tpLH1tPHL Open 

c 2.7V Vco tPLZ1tPZL 2n VCC 

2.7V -3 6V 2.7V tPHZ1tPZH GND 

SY00003 

Waveform 4. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal transceiver with dual enable (3-State) 74LVC623A 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• In accordance with JEDEC standard no. 8-1A 

• Flow-through pin-out architecture 

• CMOS low power consumption 

• Inputs accept voltages up to 5.5V 

• Direct interface with TTL levels 

• Output drive capability 504 transmission lines @ 85°C 

QUICK REFERENCE DATA 
GND = 0V; Tawb = 25°C; tr = tf 5 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL11PLH 
Propagation delay 
An to Bn; Bn to An 

CL = 50pF 
Vcc = 3.3V 3.3 

ns 

Ci Input capacitance 5.0 pF 

Clip Input/output capacitance 10 pF 

CPD Power dissipation capacitance per latch Notes 1, 2 32 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = `+PD X Vcc2 x f; +E (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL X Vcc2 x t 0) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

DESCRIPTION 
The 74LVC623A is a high performance, low-power, low-voltage 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74LVC623A is an octal transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 
This octal bus transceiver is designed for asynchronous two-way 
communication between data buses. 

The control function implementation allows maximum flexibility in 
timing. This device allows data transmission from the A bus to the B 
bus or from the B bus to the A bus, depending upon the levels at the 
enable inputs (OEAB, OEBA). The enable inputs can be used to 
disable the device so that the buses are effectively isolated. The 
dual enable function configuration gives this transceiver the 
capability to store data by simultaneous enabling of OEAB and 
OEBA. Each output reinforces its input in this transceiver 
configuration. Thus, when both control inputs are enabled and all 
other data sources to the two sets of the bus lines are at high 
impedance OFF-state, both sets of bus lines will remain at their last 
states. The 8-bit codes appearing on the two sets of buses will be 
identical. 

The '623A' is identical to the '620A' but has true (non-inverting) 
outputs. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. # 

20-Pin Plastic SO -40°C to +85°C 74LVC623A D 74LVC623A D SOT163-1 

20-Pin Plastic SSOP Type II —40°C to +85°C 74LVC623A DB 74LVC623A DB SOT339-1 

20-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC623A PW 7LVC623APW DH SOT360-1 
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Philips Semiconductors Product specification 

Octal transceiver with dual enable (3-State) 74LVC623A 

PIN CONFIGURATION 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 OEAB Direction control 

2, 3, 4, 5, 
6, 7, 8, 9 AO — A7 Data inputs/outputs 

10 GND Ground (DV) 

18, 17, 16, 15, 
14, 13, 12, 11 60 — 67 Data inputs/outputs 

19 O BA Output enable input (active LOW) 

20 Positive supply voltage 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 
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Philips Semiconductors Product specification 

Octal transceiver with dual enable (3-State) 74LVC623A 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUT 

OEAB GEBA An Bn 

L L A=B Inputs 

H H Inputs B=A 

L H Z Z 

H L A=B 
Inputs 

Inputs 
B=A 

H =High voltage level 
L = Low voltage level 
Z =High impedance 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

VGG DC supply voltage (for max. speed performance) 2.7 3.6 V 

Vcc DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC input voltage range 0 5.5 V 

V DC output voltage range; output HIGH or LOW state 0 V00 
V 

DC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 °C 

t„ tt Input rise and fall times /cc = 1.2 to 2.7V 
VGA=2.7to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = OV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vp > VGA or Vp < 0 t 50 mA 

V0

DC output voltage; output HIGH or LOW state Note 2 —0.5 to V00 +0.5 
V 

DC output voltage; output 3-State Note 2 —0.5 to 6.5 

Ip DC output source or sink current Vp = 0 to V60 t 50 mA 

'GND' Icc DC V00 or GND current t 100 mA 

T 9 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal transceiver with dual enable (3-State) 74LVC623A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
Vcc = 1 .2V Vc 

V 
Vcc=2.7to3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; Vi = ViH or VIL; 1O = -12mA Vcc-0.5 

V 
Vcc = 3.OV; Vi = ViH or VIL; l = -100µA Vcc—0.2 Vcc 

Vcc = 3.OV; Vi = ViH or VIL IO = -18mA Vcc-0.6 

Vcc = 3.OV; Vi = VIH or VIL: IO = -24mA Vcc -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; Vi = ViH or VIL; IO = 12mA 0.40 

V Vcc = 3.OV; Vi = ViH or VIL; IO = 100µA GND 0.20 

Vcc = 3.OV; Vi = ViH or VIL, IO = 24mA 0.55 

I I Input leakage current Vcc = 3.6V; Vi = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current Vcc = 3.6V; Vi = ViH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

loll Power off leakage supply Vcc = 0.0V; Vl or VO = 5.5V 0.1 ± 10 µA 

Icc Quiescent supply current Vcc = 3.6V; Vi = Vcc or GND; IO = 0 0.1 10 µA 

Olcc 
Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; Vi = Vcc —0.6V; IO = 0 5 500 µA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND =0 V; tr =t1 ≤ 2.5 ns; CL=50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
An to Bn, Bn to An Figures 1, 4 1.5 2.3 6 1.5 7 ns 

tPZH/tPZL 
3-State output enable time 
OEAB to Bn Figures 3, 4 1.5 4.6 7.6 1.5 8.6 ns 

tPHZ/tPLZ 
3-State output disable time 
OEAB to Bn Figures 3, 4 1.5 4.0 6.5 1.5 7.5 ns 

iPZH~1PZL 
3-State output enable time 
OEBA to An Figures 2,4 1.5 4.4 7.9 1.5 8.9 ns 

tpHZ/tpLZ 
3-State output disable time 
QEBA to An Figures 2, 4 1.5 3.7 6.5 1.5 7.5 ns 

NOTE: 
1. These typical values are at Vcc = 3.3V and T, = = 25°C. 
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Octal transceiver with dual enable (3-State) 74LVC623A 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5V * VOO at VOO < 2.7V 

VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL at 0.3V ≥ 2.7V 
Vx = VOL + 0.1 VOO at VOO < 2.7V 
Vy = VOH - 0.3V at VOO ≥ 2.7V 
Vy = VOH -0.1 VGG at VOO < 2.7V 

Vi 

An, Bn
INPUT 

GND 

VOH 

An, Bn
OUTPUT 

VOL 

IPHL' tPLH 

\ VM 

SV00747 

Figure 1. Input (An, Bn) to output (Bn, An) propagation delays. 

Figure 2. 3-State enable and disable times for BA input 

OTAB 
INPUT 

GND 

Vcc - 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

Von  

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PHZ —~ 

PZL 

- tPZH 

outputs _ 
enabled 

outputs 
doubled 

VM 

_ outputs 
enabled 

SV00749 

Figure 3. 3-State enable and disable times for OEAB input 

TEST CIRCUIT 

Test Sr

VCc Vi 
tPLH/t0HL Open 

< 2.7V VCc tPLZ'IPZL 2o VCC 

27V -3.6V 2.7V tPHZ/tPZH GND 

SY00003 

Figure 4. Load circuitry for switching times 
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Octal bus transceiver/register (3-State) 74LVC646A 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Flow-through pin-out architecture 

• In accordance with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic 

DESCRIPTION 
The 74LVC646A is a high performance, low-power, low-voltage 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC646A consist of non-inverting bus transceiver circuits 
with 3-State outputs, D-type flip-flops and control circuitry arranged 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25'C; tr = tl ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Yn 

CL = 50pF 
VCD = 3.3V 3.9 ns 

frnax Maximum clock frequency 250 MHz 

Ci Input capacitance 5.0 pF 

Clio Input/output capacitance 10 pF 

CPD Power dissipation capacitance per gate Notes 1, 2 26 pF 

NOTES: 
Cp0 is used to determine the dynamic power dissipation (PD in µW) 
PD = CPD X VDc2 x f; +F (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x VDc2 x f0) = sum of the outputs. 

2. The condition is VI = GND to Vcc. 

for multiplexed transmission of data directly from the internal 
registers. Data on the 'A' or 'B' bus will be clocked in the internal 
registers, as the appropriate clock (CPAB or CPBA) goes to a HIGH 
logic level. Output enable (OE) and direction (DIR) inputs are 
provided to control the transceiver function. In the transceiver mode, 
data present at the high-impedance port may be stored in either the 
'A' or 'B' register, or in both. The select source inputs (SAB and 
SBA) can multiplex stored and real-time (transparent mode) data. 

The direction (DIR) input determines which bus will receive data 
when OE is active (LOW). In the isolation mode (OE = HIGH), 'A' 
data may be stored in the 'B' register and/or 'B' data may be stored 
in the 'A' register. 

When an output function is disabled, the input function is still 
enabled and may be used to store and transmit data. Only one of 
the two buses, 'A' or 'B' may be driven at a time. 

The '646A' is functionally identical to the '648A' but has non-inverting 
data paths. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. p 

24-Pin Plastic SO -40°C to +85°C 74LVC646A D 74LVC646A D SOT137-1 

24-Pin Plastic SSOP Type II —40°C to +85 C 74LVC646A DB 74LVC646A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +85C 74LVC646A PW 7LVC646APW DH SOT355-1 

1998 Jul 29 647 853-2105 19803 



Philips Semiconductors Product specification 

Octal bus transceiver/register (3-State) 74LVC646A 

PIN CONFIGURATION 

Li 
cEABI 

SAB  2 

DIR 3 

24 

23 

22 

Vcc 

CP BA 

S BA 
A 0 4 21 I OE 

A1 I 5 20 B0

A2  6 19 81 

A 3I 7 18 82 

A4 I 8 17 8 3

A51 9 16 84

A6 10 15 8 5

A 7 I 11 14 86

GND 1 12 13 87

0V00766 

FUNCTION TABLE 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 CPgg A' to 'B' clock input 
(LOW-to-HIGH, edge-triggered) 

2 SAB Select 'A'to'B'source input 

3 DIR Direction control input 

4, 5, 6,7, 8, 
9, 10, 111 Ao to A7 'A' data inputs/outputs 

12 GND Ground (OV) 

20, 19, 18, 17, 
16, 15, 14, 13 

Bo to B7 'B' data inputs/outputs 

21 Output enable input (active LOW) 

22 SBA Select 'B' to 'A' source input 

23 CPgg 'B' to 'A' clock input 
(LOW-to-HIGH, edge-triggered) 

24 Vcc Positive supply voltage 

INPUTS DATA 1/O' 
FUNCTION 

bE DIR CPAB CPBA SAB SBA AB to A7 Bp to B7

X 
X 

X 
X 

T 
X 

X 
T 

X 
X 

X 
X 

input 
un ` 

un * 
input 

store A, B unspecified ` 

store B, A unspecified ` 

H 
H 

X 
X 

T 
H or L 

T 
H or L 

X 
X 

X 
X 

input input store A and B data, 
isolation hold storage 

L 
L 

L 
L 

X 
X 

X 
H or L 

X 
X 

L 
H out ut p nut p

real-time B data to A bus 
stored B data to A bus 

L 
L 

H 
H 

X 
H or L 

X 
X 

L 
H 

X 
X n put output out p

real-time A data to B bus 
stored A data to B bus 

The data output functions may be enabled or disabled by 
various signals a the O and DIR inputs. Data nput 
functions are always enabled, i.e., data at the bus inputs will 
be stored on every LOW-to-HIGH transition on the clock 
inputs. 
un = unspecified 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
T = LOW-to-HIGH level transition 
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Octal bus transceiver/register (3-State) 74LVC646A 

LOGIC SYMBOL 

121 

 CR AB CP BA  23 

2 S AB SBA   22 

4  A 0 B O  20 

5  A l B1  19 

6  A 2 B2  18 

7  A 3 83  17 

8- A 4 B4  16 

 A 5 B5 15 

10 
- 

A 6 B6  14 

11 - 87 B7  13 
DIR 

SV00765 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTIONAL DIAGRAM 

4 A0 B0 20 

5 Al B1 19 

6 A2 B2 18 

7 A3 B3 17 

8 A4 B4 16 

9 A5 B5 15 

10 A6 B6 14 

11 A7 B7 13 

21 OE 
I 

3 DIR 

2 SAB 

22 SBA 

1 CPAB 

23 CPBA 

5V00763 
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Octal bus transceiver/register (3-State) 74LVC646A 

LOGIC DIAGRAM 
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Octal bus transceiver/register (3-State) 74LVC646A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC
DC supply voltage (for max. speed performance) 2.7 3.6 

VDC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

VO 
DC output voltage range; output HIGH or LOW state 0 Vcc 

VDC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range -40 +85 °C 

tr, tf Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Voc DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO 
DC output voltage; output HIGH or LOW Note 2 —0.5 to Vcc +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

IO DC output diode current VO = 0 to Vcc t 50 mA 

'GND' ICC DC VOO or GND current t 100 mA 

T5r9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 
mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal bus transceiver/register (3-State) 74LVC646A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V 

/cc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc =2.7V;V1  = VIH orV5.; 1O =-12mA Vcc-0.5 

V 
Vcc = 3.OV; VI = VIH or VIL; IO =-100µA Vcc—0.2 

Vcc 

VCC=3.OV;VI= VIH or VIL; 1p=-18mA Vcc-0.6 

Vcc=3.OV;V1= VIH or VIL; lO=-24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; V1 = VIH or VIL; to = 12mA 0.40 

V 
Vcc = 3.OV; Vi = VIH or VIL; to = 100µA GND 0.20 

Vcc = 3.OV; Vi = VIH or VIL lc = 24mA 0.55 

Ii Input leakage current Vcc = 3.6V; V1 = 5.5V or GND Not for I/O pins f 0.1 t 5 µA 

11HZ/1ILZ Input current for common I/O pins Vcc = 3.6V; V1 = Vcc or GND t 0.1 t 15 µA 

IOZ 3-State output OFF-state current Vcc = 3.6V; V1 = VIH or VIL; Vo = 5.5V or GND 0.1 t 10 µA 

'OFF Power off leakage current Vcc = 0.0V; V1 or VO = 5.5V 0.1 t 10 µA 

Icc Quiescent supply current Vcc = 3.6V; Vi = Vcc or GND; IO = 0 0.1 10 µA 

Dlcc 

Additional quiescent supply current per 
input pin Vcc = 2.7V to 3.6V; Vi = Vcc —0.6V; to = 0 5 500 µA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Octal bus transceiver/register (3-State) 74LVC646A 

AC CHARACTERISTICS 
GND=0 V; t1=tt ≤ 2.5 ns; CL = 50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±O.3V Vcc = 2.7V 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL~tPLH 
Propagation delay 
An, Bn to Bn, An Figures 1, 6 1.5 3.9 6.8 1.5 7.8 15 ns 

tPHVtPLH 
Propagation delay 
CPAB, CPBA to Bn, A„ Figures 2,6 1.5 4.6 7.6 1.5 8.6 19 ns 

tPHL/tPLH
Propagation delay 
SAB, SBA to Bn, A„ Figures 3,6 1.5 4.9 8.5 1.5 9.5 19 ns 

tPZH~tPZL 
o output enable time 

OEn t Ao An, Bn OEn t Figures 4, 6 1.5 4.5 7.8 1.5 8.8 20 ns 

tpHZ/tpLZ 
3-State output disable time 
On to An, Bn Figures 4,6 1.5 3.9 6.1 1.5 7.1 10 ns 

tPZH tPZL 
3-State output enable time 
DIR to An, Bn Figures 5, 6 1.5 4.6 7.9 1.5 8.9 20 ns 

tPHz tPLz 
3-State output disable time 
DIR to An, Bn Figures 5,6 1.5 3.5 6.0 1.5 7.0 12 ns 

tyy 
Clock pulse width 
HIGH or LOW 
CPAB or CPBA 

Figure 1, 3 3.3 1.9 — 3.3 — — ns 

tsu 
Set-up time 
An, On to CPAB, CPBA

Figure 2 1.6 0.35 — 1.6 — — ns

th Hold time 
An, Bn to CPAB, CPBA 

Figure 2 1.0 -0.3 - 1.0 — — ns

fmax Maximum clock pulse frequency Figure 2 150 250 — 125 — — ns 

NOTE: 
1. These typical values are at Vco = 3.3V and Tamb = 25°C. 
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Octal bus transceiver/register (3-State) 74LVC646A 

AC WAVEFORMS 
VM = 1.5V at V00 ≥ 2.7V 
VM = 0.5V ` V00 at V00 < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at V00 ≥ 2.7V 
Vx = VOL + 0.1 V00 at V00 <2.7V 
Vy = VOH' 0.3V at V00 ≥ 2.7V 
Vy = VOH — 0.1 Von at VOO < 2.7V 

V I  

A n,B,, 

INPUT 
/VM 1 

GND 

VOH 

1PLH ♦ .4 IPHL 

B n• A n 1 
OUTPUT 

VOL 

sv00761 

Figure 1. Input An, Bn to output Bn, An propagation delays. 

v 
An,B 

V 
INPUT M 

GND 

VON 

CPAB, CPBA 
OUTPUT 

VOL 

VOH 

Bn, A n
OUTPUT 

VOL 

 / 

IhF 
1s 

PHL PL 

F 1s 

5V00760 

Figure 2. An, Bn to CPAB. CPBA set-up and hold times, clock 
CPAB, CPBA pulse width, maximum clock pulse frequency and 

the CPAB, CPBA to output Bn, A„ propagation delays. 

V I

S AB B BA 
INPUT 

GND 

VON 

B n An 

OUTPUT 

VOL 

\VM 

PHL * - F 1PLH 

 f 
5V00759 

Figure 3. Input SAD, SBA to output Bn, An propagation delay 
times. 

Figure 4. Input O to output A~, B 3-State enable and disable 
times. 
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Octal bus transceiver/register (3-State) 74LVC646A 

AC WAVEFORMS (Continued) 
VM = 1.5V at VC0 ≥ 2.7V 
VM = 0.5V `  at < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VGA ≥ 2.7V 
Vx = VOL + 0.1 Vcc at VOO < 2.7V 
Vy = VOH — 0.3V at ≥ 2.7V 
VY = VOH -0.1 V00 at VOO < 2.7V 

Figure 5. Input DIR to output A,, B 3-State enable and disable 
times. 

TEST CIRCUIT 

VCC 
2 x vcc 

o- Open 
o- GND 

500tt 

Test S 

VCC Vi 
IPLHnPHL Open 

< 2.7V VCC tPLZ/tPZL 2 x VCC 

2.7V — 3.6V 2.7V tPHZ/tPZH GND 
SY00003 

Figure 6. Load circuitry for switching times. 
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Octal bus transceiver/register (3-State) 74LVC646A 

APPLICATION INFORMATION 
Real-time transfer; bus B to bus A 

(1) 

OE 

L 

(14) (28) (16) (27) 

DIR CPAB CPBA SAB 

L X X X 

(15) 

SBA 

L 

Storage from A, B or A and B 

(1) (14) (28) (16) (27) (15) 

~E DIR CPAB CPBA SAB SBA 
X X T X X X 

X X X T X L 

H X T T X X 

Real-time transfer; bus A to bus B 

(1) (14) (28) (16) (27) (15) 

OS DIR CPAB CPBA SAB SBA 

L H X X L X 

Transfer storage data to A or B 

(1) (14) (28) (16) (27) (15) 

OE DIR CPAB CPBA SAS SBA

L L X HorL X H 

L H HorL X H X 
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Octal transceiver/register with dual enable (3-State) 74LVC652 

*FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• In accordance with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 5 Volt tolerant inputs/outputs, for interfacing with 5 Volt logic 

DESCRIPTION 
The 74LVC652 is a high performance, low-power, low-voltage 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-State 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt s 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
A5 to Bn; Bn to An

CL = 50pF 
VCC = 3.3V 5.0 ns 

fmax Maximum clock frequency 150 MHz 

CI Input capacitance 5.0 pF 

CPD Power dissipation capacitance per latch Notes 1, 2 45 pF 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (Pp in µW) 

PD = CPD x VCC2 x fi + E (CL x VCC2 x fa) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
f0 = output frequency in MHz; VCC = supply voltage in V; 
E (CL x VCC2 x fo) = sum of the outputs. 

2. The condition is Vi = GND to Vcc. 

The 74LVC652 consist of 8 non-inverting bus transceiver circuits 
with 3-State outputs, D-type flip-flops and control circuitry arranged 
for multiplexed transmission of data directly from the internal 
registers. Data on the 'A' or 'B' or both buses, will be stored in the 
internal registers, at the appropriate clock inputs (CPAB or CPBA) 
regardless of the select inputs (SAB and SBA) or output enable 
(OEAB and OEBA) control inputs. Depending on the select inputs 
SAB and SBA data can directly go from input to output (real time 
mode) or data can be controlled by the clock (storage mode), this is 
when the OEn inputs this operating mode permits. The output 
enable inputs OEAB and OEBA determine the operation mode of 
the transceiver. 

When OEAB is LOW, no data transmission from An to Bn is possible 
and when OEBA is HIGH, there is no data transmission from Bn to 
An possible. When SAB and SBA are in the real time transfer mode, 
it is also possible to store data without using the internal D-type 
flip-flops by simultaneously enabling OEAB and OEBA. In this 
configuration each output reinforces its input. 

ORDERING AND PACKAGE INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH 
AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO -40°C to +85°C 74LVC652 D 74LVC652 D SOT137-1 

24-Pin Plastic SSOP Type II —40°C to +85°C 74LVC652 DB 74LVC652 DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC652 PW 4LVC652PW DH SOT355-1 
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Octal transceiver/register with dual enable (3-State) 74LVC652 

PIN CONFIGURATION 

CPAB rT 
SAB 

OE AB 

2 

3 

A0 

A l  

A2 

93 

A4I 8 

A5 

A6I 10 

4 

5 

6 

7 

s 

A 7 I 11 

GND 12 

V 
24- --1 Vcc 

CP BA 

22 I SBA 

  OE BA

20  B0

23 

21 

19 I B 1

17 

B2

B3

16 I B4

15 B5

14  B6

13 B7

SV00767 

FUNCTION TABLE 
INPUTS DATA 1/O' 

FUNCTION 
OE AB ~E BA CP AB CP BA S AB S BA A to A 0 7 B to B 0 7 

L 
L 

H 
H 

H or L 
1' 

H or L 
T 

X 
X 

X 
X input input isolation 

store A and B data 

X 
H 

H 
H 

1' 
T 

H or L 
T 

X 
L 

X 
X 

input 
input 

un * 
output 

store A, hold B, 
store A in both registers 

L 
L 

X 
L 

H or L 
T 

T 
T 

X 
X 

X 
L 

un * 
output 

input 
input 

hold A, store B, 
store B in both registers 

L 
L 

L 
L 

X 
X 

X 
H or L 

X 
X 

L 
H output input 

real-time B data to A bus 
stored B data to A bus 

H 
H 

H 
H 

X 
H or L 

X 
X 

L 
H 

X 
X input output real-time A data to B bus 

stored A data to B bus 

H L H or L H or L H H output output stored A data to B bus and 
stored B data to A bus 

The data output functions may be enabled or disabled by 
various signals at the OEAB and EBA inputs. Data input 
functions are always enabled, i.e., data at the bus inputs will 
be stored on every LOW-to-HIGH transition on the clock 
inputs. 

un = unspecified 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
T = LOW—to—HIGH level transition 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 CPAg 'A' to 'B' clock input 
(LOW-to-HIGH, edge-triggered) 

2 SAB Select 'A'toB' source input 

3 OEAe Output enable B to A input 
(active LOW) 

4, 5, 6, 7, 8, 
9, 10, 11 

 A0 to A7 'A' data inputs/outputs 

12 GND Ground (OV) 

20, 19, 18, 17, 
16, 15, 14, 13 

B0 to B7 B data inputs/outputs 

21 DCBA Output enable A to B input 

22 SBA Select 'B' to 'A' source input 

23 CPBA 'B' to 'A' clock input 
(LOW-to-HIGH, edge-triggered) 

24 VO Positive supply voltage 
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LOGIC SYMBOL 

b21 

OE BA 
 CP AB CPBA  23 

2  SAB SBA   22 

4 A 0 B0  20 

5  A l B 1  19 

6  A 2 B2  18 

7  A 3 B3  7 

8 A 4 B4  6 

9 A 5 B5  5 

10  A 6 B6  4 

 A7 
OE AB B7   3 

13

SV00768 

LOGIC SYMBOL (IEEEJIEC) 

FUNCTIONAL DIAGRAM 

4 A 0 20 B 5

A l B 19 

6 A 2 B 2 18 

7 A 3 B 3 17 

A 4 B 4 16 

A 5 B 5 15 

A 6 B 6 14 

A7 B 7 13 

21 OE BA T 

3 OE AB 

2 
SAB 

22 
SBA 

CP
AB 

23 CP
BA 

SV00770 
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Octal transceiver/register with dual enable (3-State) 74LVC652 

LOGIC DIAGRAM 

OE BA

OE AB 

S BA J 

CP BA __4 o_____f  O 

SAB 

CP AB J ~ 

A n 

V CC 

flI

KI 

o
G 

C 

8 identical channels 

D O 

FF n

CF 

 OC 
MUX 

O2 O D 

FF n 

CF 

D 1 V 

MUX 

O2 

 C  C 

V CC 

I~
D 

B n

SV00777 
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Octal transceiver/register with dual enable (3-State) 74LVC652 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

V00 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V110 DC input voltage range for I/Os 0 V0C V 

V0 DC output voltage range 0 V0C V 

Tannb Operating free-air temperature range -40 +85 'C 

tr, tt Input rise and fall times V00 = 1.2 to 2.7V 
V0C =2.7 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V0C DC supply voltage —0.5 to +4.6 V 

'1K DC input diode current Vi <0 -50 mA 

V1 DC input voltage Note 2 —0.5 to +5.5 V 

I0K DC output diode current VO > V0C or V0 < 0 t 50 mA 

Vv0 

DC output voltage; 
output HIGH or LOW Note 2 —0.5 to V00 +0.5 V 

DC input voltage; 
output 3-State Note 2 0.5 to V0C +0.5 V 

l0 DC output diode current V0 = 0 to V0C t 50 mA 

IGND' ICC DC V0C or GND current t 100 mA 

Ts~9 Storage temperature range —65 to +150 C 

TOT 

Power dissipation per package 
— plastic mini-pack (SO) 
_ plastic shrink mini-pack (SSOP and 
TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Octal transceiver/register with dual enable (3-State) 74LVC652 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V VCc 

V 
VcC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC=2.7V;VI=VIH or VIL; l0=-12mA VcC-0.5

V 
VCC = 3.OV; VI = VIH or VIL; IO = -100µA VCC - 0.2 Vcc 

VCC = 3.OV; VI = VIH or VIL; IO =-18mA VcC -0.6 

VcC = 3.OV; VI = VIH or VIL to =-24mA VCC-0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; lO = 12mA 0.40 

V VCC = 3.OV; VI = VIH or VIL; IC = 100µA GND 0.20 

VCC = 3.OV; VI = VIH or VIL; IO = 24mA 0.55 

II Input leakage current VCc = 3.6V; VI = 5.5V or GND Not for I/O pins ±0.1 ±5 µA 

IIHZ"ILZ Input current for common I/O pins VCC = 3.6V; VI = 5.5V or GND t 0.1 f 15 µA 

IOZ 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 t 10 µA 

'OFF Power off leakage current VCC = 0.0V; VI = 5.5V; VO = 5.5V 0.1 t 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = or GND; lO = 0 0.1 10 µA 

~lCc 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = VCC —0.6V; 1O = 0 5 500 µA 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25'C. 
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AC CHARACTERISTICS 
GND =0 V; tr =ti a 2.5 ns; CL = 50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VDD = 3.3V ±0.3V V~~ = 2.7V V~~ = 1.2V 

MIN TYPI MAX MIN MAX MIN TYP 

tPHL/tPLH
Propagation delay 
An to Bn, Bn to An Figures 1, 5 1.5 4.6 7.9 1.5 9.2 1.5 24 ns 

tPHUtPLH
Propagation delay 
CPAB CPBA to Brrr, Ar, Figures 2, 5 1.5 5.2 8.9 1.5 11 1.5 26 ns

tPHUtPLH
Propagation delay 
SAB, SBA to Bn, An Figures 3, 5 1.5 5.2 8.8 1.5 11 1.5 27 ns

tPZH/tPZL
3-State output enable time 

OEAB to Bn 
Figures 4, 5 1.5 4.8 8.0 1.5 10 1.5 20 ns

tPHz~tPLZ 
3-State output disable time 

OEAB to Bn Figures 4,5 1.5 4.4 8.0 1.5 10 1.5 10 ns 

tpZH/tpZL 
3-State output enable time 
SBA to An Figures 4, 5 1.5 4.8 8.0 1.5 10 1.5 20 ns 

tpHZ/tpLZ
3-State output disable time 

OEBA to An Figures 4, 5 1.5 4.4 8.0 1.5 10 1.5 10 ns

tyv 
Clock pulse width 
HIGH or LOW 
CPAg or CPBA 

Figures 4, 5 — 3.0 - 3.0 — — — ns 

tSU
Set-up time 
An, Bn to CPAB, CPBA Figure 2 1.5 0.5 — 1.5 — — — ns 

th
Hold time 
An, Bn to CPAB, CPBA Figure 2 1.0 0 - 1.0 — — — ns 

frnax 
Maximum clock pulse 
frequency Figure 2 7.5 150 — — — — — MHz 

NOTE: 
1. These typical values are at VC0 = 3.3V and Tawb = 25°C. 

AC WAVEFORMS 

VM = 1.5V at VCC ≥ 2.7V 
VM = 0.5V VCC at VCC a 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOO ≥ 2.7V 
Vx = VOL + 0.1 Vcc at Vcc < 2.7V 
Vy = VOH - 0.3V at VO0 ≥ 2.7V 
Vy = VON- 0.1 VCC at Vcc < 2.7V 

V i  

A r, ,B ri
INPUT 

GND 

tPLH * t— 1PHL 

VOH  

B r,.A r, 
OUTPUT 

VOL 

SV00772 

Figure 1. Input An, Bn to output Bn, An propagation delays. 

V 

ANPUT VM 

GND 
th4—

VOH 
CPAB. CP BA 

OUTPUT 

VOL 

VOH 
Bn. An 
OUTPUT 

VOL 

F s 

PHL PL 

\ 1 
4— is 

ih 4 

SV00773 

Figure 2. Ar Br, to CPAB, CPBA set-up and hold times, clock 
CPAB, CPBA pulse width, maximum clock pulse frequency and 

the CPAB, CPBA to output B A propagation delays. 
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AC WAVEFORMS (Continued) 
VM = 1.5V at VOO ≥ 2.7V 
VM = 0.5V * Vcc at VOc < 2.7V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
V5 = VOL + 0.3V at Vcc ≥ 2.7V 
Vx = VOL + 0.1 Vcc at Vcc < 2.7V 
Vy = VOH — 0.3V at Vcc ≥ 2.7V 
Vy = VOH - 0.1 Vcc at Vcc < 2.7V 

V I

S AB BA 
INPUT 

GND 

V OH 

B A

OUTPUT 

VOL 

\VM 

tPHL F tPLH 

SV00774 

Figure 3. Input SAB, SBA to output B,,, A propagation delay 
times. 

Figure 4. OE inputs (OEAB, EBA) to outputs A, Bn enable and 
disable times. 

TEST CIRCUIT 

Test S 

Vcc Vi 
IPLH/tPHL Open 

< 2.7V Vcc tP Z/IPZL 2 ■ VCC 

2.7V -3 6V 2.7V tPHZ/tPZH GND 

SP00003 

Figure 5. Load circuitry for switching times. 
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APPLICATION INFORMATION 
Real-time transfer; bus B to bus A 

OEAB 

L 

OEBA CPAB CPBA

L X X 

SAG SBA 

X L 

Store A, B or A and B 
in one register 

Real-time transfer; bus A to bus B 

OEAB

H 

OEBA CPAB

H X 

CPBA

X 

SAB SBA 

L X 

Transfer A stored data to B bus or B stored data 
to A bus or both at the same time 

OEAB OEBA CPAB CPBA SAB SBA OEAB OEBA CPAB CPBA SAB SBA 

X H T T L X H H HorL X H X 

L X X T X X L L X HorL X H 

L H T T X X H L HorL HorL H H 

Store bus A in both registers or 
store bus B in both registers 

Isolation 

OEAB OEBA 

H H 

L L 

CPAB CPBA SAB SBA 
T T L X 

T T X L 

m 
m 
m 

5V00786 

OEAB

L 

OEBA 

H 

CPAB 

H or 

CPBA

H or 

SAB 

X 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 

74LVC821 A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-tA 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 10-bit positive edge-triggered register 

• Independent register and 3-State buffer operation 

• Flow-through pin-out architecture 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt <2.5 ns 

SYMBOL PARAMETER CONDff1ONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
CP to Q,, CL = 50 pF; 

Vcc = 3.3 V 

4.8 ns

tmax Maximum clock frequency 150 MHz 

Ci Input capacitance 5.0 pF 

CPD 
Power dissipation capacitance per 
flip-flop 

Notes 1 and 2 28 pF

NOTES: 
• CPD is used to determ ne the dynamic power dissipation (PD in µW) 

PD = Cp0 x Vcc2 x f; + v (CL x Vcc2 x t 0) where: 
I ; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
V (CL x Vcc2 x fo) = sum of the outputs. 

2. The condition is VI = GND to Vcc 

DESCRIPTION 
The 74LVC821 A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-state 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC821 A is a10-bit D-type flip-flop featuring separate D-type 
inputs for each flip-flop and 3-State outputs for bus-oriented 
applications. A clock (CP) and an output enable (OE) input are 
common to all flip-flops. The ten flip-flops will store the state of their 
individual D-inputs that meet the set-up and hold times requirements 
on the LOW-to-HIGH CP transition. When OE is LOW, the contents 
of the ten flip-flops is available at the outputs. 

When OE is HIGH, the outputs go to the high impedance OFF-state. 
Operation of the OE input does not affect the state of the flip-flops. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO -40°C to +85°C 74LVC821 A D 74LVC821 A D SOT137-1 

24-Pin Plastic SSOP Type II -40°C to +85°C 74LVC821 A DB 74LVC821 A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC821A PW 7LVC821APW DH SOT355-1 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC821 A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

Output enable input 1
(active LOW) 

2,
7 8, 9, 10, 11 , 

Do to D9 Data inputs 

23,22,21 20, 
19, 18, 17, 16, Q0 to Q9 3-State flip-flop outputs 
15, 14 

12 GND Ground (0 V) 

13 CP Clock input (LOW-to-HIGH, 
edge-triggered) 

24 Vic Positive supply voltage 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL FLIP-FLOPS 
OUTPUTS 

bE CP Dn Q0 to O9 

Load and read register L 
L 

T 
T 

I 
h 

L 
H 

L 
H 

Load register and disable outputs H 
H 

T 
T 

I 
h 

L 
H 

Z 
Z 

Hold L H or L X NC NC 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH 

CP transition 
L = LOW voltage level 

= LOW voltage level one set-up time prior to the LOW-to-HIGH 
CP transition 

Z = high impedance OFF-state 
T = LOW—to—HIGH clock transition 
NC= no change 

PIN CONFIGURATION 

Dp 

D1

2 

3 

D2  4 

D3

Da 

O5 I 7 

D6  6 

D7 I 9 

Dg 1 10

D3 1 

GND 1 12

5 

6 

V 
24  VCC 

0p 

  0 1

  O2

  O3 

04

  O5

  O6 

O7 

15 O6 

23 

22 

21 

20 

19 

18 

17 

16 

14 

13 

SA00413 

09 

CP 

LOGIC SYMBOL 

13 

CP 
 D0 0 0 23 

3  D 1 0 1  22 

4  D2 0 2   21 

5  D3 03  20 

6  0 4 04  19 

7 D5 0 5  18 

8  06 0 6  17 

9  D7 0 7 
  16 

10  D8 0 8  15 

 O9 O9  14 

OE

Y 
SA00414 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 

74LVC821A 

LOGIC SYMBOL (IEEE/IEC) 

13 
C1 

N. EN 

2 23 
D D O 

22 

4 21 

5 20 

6 19 

7 18 

8 17 

9 6 

10 5 

11 4 

SA00415 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

2 D0 O0 23

3 D1 O1 22 

4 D2 O2 21 

5 D3 O3 20 

6 O 4 O4 19 

7 D5 FF01n FF9 3-STATE 
OUTPUTS O5 18 

8 D6 O6 17 

9 O7 O7 16 

10 D8 O 8 15 

11 D 9 Q y 14 

13 CF -~ Q 

1 05 

SA00416 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC821 A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC 
DC supply voltage (for max. speed performance) 2.7 3.6 

VDC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

VO 
DC output voltage range; output HIGH or LOW 
state 0 Vcc V

DC output voltage range; output 3-State 0 5.5 

Ta b Operating ambient temperature range in free-air —40 +85 °C 

tr, tt Input rise and fall times Vcc 
= 
= 1.2 to 2.7V 

VCC 2.7to3.6V 
0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
n accordance with the Absolute Maximum Rating System (IEC 34) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VC0 DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

IoK DC output diode current VO > VGG or VO < 0 f 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

lo DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

T 5 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
—plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 

74LVC821 A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40 C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V VCC 

V 
V0C=2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Voo = 1.2V GND 

V 
Voo=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Voo = 2.7V; VI = or VIL; Ip =-12mA Vcc -0.5 

V 
VCC = 3.0V; VI = VIH or VIL; IQ = -100µA Voo —0.2 Vcc 

VCC = 3.0V; VI = or VIL, Io =-18mA V00 -0.6 

VCC=3.0V; V1=VIH or VIL lo=-24mA V0 -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL Ip = 12mA 0.40 

V Vcc = 3.0V; V1 = V1H or VIL; Ip = 100µA 0.20 

VC0 = 3.0V; V1 = VIH or VIL, 1O = 24mA 0.55 

11 Input leakage current V0C = 3.6V; V1 = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current Voo = 3.6V; V1 = VIH or VIL; Vo = 5.5V or GND 0.1 ± 10 µA 

loft Power off leakage supply Voo = 0.0V; V1 or Vp = 5.5V 0.1 ± 10 µA 

loo Quiescent supply current Voc = 3.6V; V1 = Voo or GND; to = 0 0.1 10 µA 

~l cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V 0.6V; I 0 CC = - Cc - o = 5 500 µ A 

NOTES: 
All typical values are at Vcc = 3.3V and Tarnb = 25°C. 

2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; tr = ti 0 2.5ns; CL = 50pF; RL = 500t ; Tamb =-40°C to +85C. 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpKL 
tPLH 

Propagation delay 
CP to Qr, Figures 1, 4 — — 7.0 - 8.0 — ns 

tpzH 
tPZL 

3-State output enable time 
to Qr, Figures 2, 4 — — 8.0 — 8.5 — ns 

tpHZ 
tPLZ 

3-State output disable time 
OEE tO Qr, Figures 2, 4 — — 7.0 — 7.5 — ns 

iw Clock pulse width 
HIGH or LOW 

Figure 1 5.0 3.0 - 5.0 — — ns 

isu 
Setup time 
Dr, to CP 

Figure 3 1.0 0.3 - 1.0 — — ns

tb 
Hold time 
0. to CP Figure 3 1.0 -0.2 - 1.0 — — ns 

fmax Maximum clock pulse frequency Figure 1 75 150 — — — — MHz 
NOTE: 
1. Unless otherwise stated, all typical values are at Voo = 3.3V and Tamb = 25 C. 
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10-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC821 A 

AC WAVEFORMS 
VM = 1.5V at Vic ≥ 2.7V; VM = 0.5 VCO at V0C < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOC ≥ 2.7V; Vx = VOL + 0.1 VQ0 at VGG <2.7V 
Vy = VOH -0.3V at VQ0 ≥ 2.7V; VV = VOH -0.1 VOQ at VOG <2.7V 

Vi 

CP INPUT 

ONO 

VOH

Qn OUTPUT 

VOL 

t/tm= « 

C VM a 

tPHL — 

} VM 

VM /V hq

~vu, 

SA00394 

Figure 1. Clock (CP) to output (O ) propagation delays, the 
clock pulse width and the maximum clock pulse frequency. 

Vi

O€ INPUT 
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OFF-to-LOW 

VOL 

PHZ —~ 

VOH  
OUTPUT 
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Outputs 
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Figure 2. 3-State enable and disable times. 
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NPUT  GND 

VM

 / V F 
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NGND  VM 
Jj 

VOH

On 
OUTPUT 

VOL 

4~ 

/VM 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW00229 

Figure 3. Data setup and hold times for the D,, input to the CP 
input. 

TEST CIRCUIT 

Vcc 
st - z ■ vcc 

0- Open 
o- GND 

50051 

50051 

Test St

VCC Vi
tpLH/tPHL Open 

< 2.7V VCc tPLZ/tPZL 2o VCC 

2.7V -3 6V 2.7V tPHZ/IPZH GND 

SY00003 

Figure 4. Load circuitry for switching times. 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC823A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Inputs accept voltages up to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 9-bit positive edge-triggered register 

• Independent register and 3-State buffer operation 

• Flow-through pin-out architecture 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH
Propagation delay 
CP to On CL = 50 pF; 

Vcc = 3.3 V 

4.8 nS 

fwax Maximum clock frequency 150 MHz 

Ci Input capacitance 5.0 pF 

CP0 Power dissipation capacitance per 
flip-flop Notes 1 and 2 28 pF 

NOTES: 
1. Cpp is used to determ ne the dynamic power dissipation (Pp in µW) 

PO = CpD x Vpp2 x fl + s (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 

(CL X Vcc2 x fo) = sum of the outputs. 
2. The condition is Vi = GND to Vcc 

DESCRIPTION 
The 74LVC823A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-state 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC823A is a 9-bit D-type flip-flop with common clock (CP), 
Clock Enable (CE), Master Reset (Ms) and 3-State outputs for 
bus-oriented applications. 

The nine flip-flops will store the state of their individual D-inputs that 
meet the set-up and hold times requirements on the LOW-to-HIGH 
CP transition provided C is LOW. When C is HIGH the flip-flops 
hold their data. 

A LOW on fR resets all flip-flops. 

When OE is LOW, the contents of the nine flip-flops is available at 
the outputs. When OE is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the GE input does not affect the 
state of the flip-flops. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO -40'C to +85'C 74LVC823A D 74LVC823A D SOT137-1 

24-Pin Plastic SSOP Type II -40°C to +85°C 74LVC823A DB 74LVC823A DB SOT340-1 

24-Pin Plastic TSSOP Type I -40'C to +85'C 74LVC823A PW 7LVC823APW DH SOT355-1 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC823A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 Output enable input 
(active LOW) 

5, 6, D0 to D6 Data inputs 

11 MR Master reset (active LOW) 

12 GND Ground (0 V) 

13 CP Clock pulse (active rising) 

14 CE Clock enable (active LOW) 

23, 
19, 
15 

22, 
18, 

21, 20, 
17, 16, O0 to O6 3-State flip-flop outputs 

24 Vcc Positive supply voltage 

FUNCTION TABLE 

OPERATING MODES 
INPUTS 

INTERNAL FLIP-FLOPS 
OUTPUTS 

OE AIR CE CP DD O0 to O6

Clear L L X X X L L 

Load and read register L 
L 

H 
H 

L 
L 

T 
T 

I 
h 

L 
H 

L 
H 

Load register and disable outputs H 
H 

H 
H 

L 
L 

X 
X 

I 
h 

L 
H 

Z 
Z 

Hold L H H NC X NC NC 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the LOW-to-HIGH 

CP transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the LOW-to-HIGH 

CP transition 
Z = high impedance OFF-state 
T = LOW—to—HIGH clock transition 
NC= no change 

PIN CONFIGURATION 

OF  za_ -1 vcc 
D0 2 23 00

D1  3 22  01 

02 4 21 1 02

03  5 20 03

04 6 19 0 4

D 5 7 18 10 5

D 6  8 7  06

D7 9 6 07

D 8 10 15 06

M1 11 14 CE 

GND 12 13 cP 

SA00418 

LOGIC SYMBOL 

MR OE 
 D0 00  23 

3  D1 01  22 

4 02 02   21 

5  D 3 03  20 

6  D 4 0 4  19 

7 D 5 05  18 

8  06 06  17 

9  07 07  16 

10  D 8 0 8  15 
CP CE 

I Y 
13 14 

SA00419 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 

74LVC823A 

LOGIC SYMBOL (IEEE/IEC) 

1 
N. EN 

11 
r—. R 

14
  01 
13 

1C2 

T 
23 

20 D 0 

22 

2 

20 

19 

18 

17 

9 16 

15 

SA00420 

LOGIC DIAGRAM 

FUNCTIONAL DIAGRAM 

2 DO Q0 23 

3 D7 01 1 22 

4 02 Q2 21 

5 D3 0 3 20 

6 04 FF0 to FF8 3-STATE 04 19 

7 DS 

_ 
OUTPUTS 

0 5 18 

8 06 Q6 17 

9 07 0 7 16 

10 08 Q8 15 

13 CF TO O U 

11 MT 

1 ~E 

14 00

SA00421 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC823A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

V00 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 5.5 V 

Vo 

DC output voltage range; output HIGH or LOW 
state 0 Vcc V

DC output voltage range; output 3-State 0 5.5 

Tamb Operating ambient temperature range in free-air —40 +85 °C 

tr, tf Input rise and fall times V00 = 12 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vp > V00 or V0 < 0 t 50 mA 

Vo 
DC output voltage; output HIGH or LOW state Note 2 —0.5 to V00 +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

Ip DC output source or sink current Vp = 0 to V00 f 50 mA 

'GND' l o DC V00 or GND current t 100 mA 

T15 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
• Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 

74LVC823A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V Vcc 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to =-12mA VCC-0.5 

V 
VCc = 3.0V; VI = VIH or VIL; to =-100µA VcC —0.2 VCC 

Vcc = 3.0V; VI = VIH or VIL lo =-18mA VcC—0.6 

VCc=3.0V; VI=VIH or VIL; lo=-24mA VCC-0.8 

VOL LOW level output voltage 

VCc = 2.7V; Vi = VIH or VIL; IC = 12mA 0.40 

V VCC = 3.0V; VI = or VIL; IO = 100µA 0.20 

VCC = 3.0V; VI = VIH or VIL, 1O = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

loz 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ± 10 µA 

loll Power off leakage supply VCC = 0.0V; VI or VO = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current VCc = 3.6V; VI = VCC or GND; to = 0 0.1 10 µA 

~I 
cc 

Additional quiescent supply current 
per input pin 

V 2.7V to 3.6V; V = V 0.6V; I 0 cc = - cc - o = 5 500 µ A 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 500O; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V VCC = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL 
tPLH 

Propagation delay 
CP to Qo

Figures 1, 4 — — 8.5 — 9.5 — ns 

tPZH 
tPZL 

3-State output enable time 
OE to Q~ 

Figures 2, 4 — — 8.0 — 8.5 — ns 

tPHZ
tPLZ 

3-State output disable time 
to Q~ 

Figures 2, 4 — — 7.0 — 7.5 — ns 

tyy Clock pulse width 
HIGH or LOW 

Figure 1 — 3.0 — — — — ns 

t80 Setup time 
D to CP „ 

Figure 3 1.0 0.3 - 1.0 — — ns 

th
Hold time 
D„ to CP 

Figure 3 1.0 -0.2 - 1.0 — — ns 

fmax Maximum clock pulse frequency Figure 1 75 150 — — — — MHz 

NOTE: 
1. Unless otherwise stated, all typical values are at VCC = 3.3V and Tamb = 25 C. 
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Philips Semiconductors Preliminary specification 

9-bit D-type flip-flop with 5-volt tolerant 
inputs/outputs; positive-edge trigger (3-State) 74LVC823A 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V; VM = 0.5 Vcc at VCO < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
V5 = VOL + 0.3V at VOc ≥ 2.7V; Vx = VOL + 0.1 Vcc at Vcc <2.7V 
Vy = VOH -0.3V at VOO ≥ 2.7V; Vy = VOH —0.1 Vcc at Vcc <2.7V 

VI

CP INPUT 

GND 

VOH 

OnOUTPUT 

VOL 

4 1 mao 

(VM 

4— tw —* 

f tPHL—• /— 1PLH* 

SA00423 

Figure 1. Clock (CP) to output (Q„) propagation delays, the 
clock pulse width and the maximum clock pulse frequency. 

V, 

OF INPUT 

GND 

Vcc - - 
OUTPUT 

LOW-to-OFF 
OFF-to-LOW 

VpL 

VOH  
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPHZ 

IPZL 

tPZH 

outputs 
enabled 

outputs 
disabled 

VM 

_ outputs 
enabled 

SA00412 

Figure 2. 3-State enable and disable times. 

CP INPUT\VM I T 

'F4u-► 
\ GND

ttsui 

F

Dn INPUT / 

GND / VM / /~ 

VOH  1 \ 
On OUTPUT 

VOL 
T VM

NOTE, The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SA00425 

Figure 3. Data setup and hold times for the D0 input to the CP 
input. 

TEST CIRCUIT 

Test Si 

Vcc VI
IPLHnPHL Open 

2.7V VCC tPLZ1tPZL 20 VCC 

2.7V -3 6V 2.7V tPHZ/tPZH GND 

SY00003 

Figure 4. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC827A 

FEATURES 

• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Supply voltage range of 2.7V to 3.6V 

• Complies with JEDEC standard no. 8-tA 

• CMOS low power consumption 

• Direct interface with TTL levels 

• High impedance when V00 = 0V 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Yn

CL = 50 pF; 
Vc0 = 3.3 V 

4 ns 

CI Input capacitance 5.0 pF 

Cpp Power dissipation capacitance per buffer Notes 1 and 2 24 pF 

NOTES: 
CPD is used to determ'ne the dynamic power dissipation (PD in µW) 
PD = CPD x V0 2 x fi + s (CL x V002 x to) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 

(CL x V0C2 x f5) = sum of the outputs. 
2. The condition is VI = GND to VCC 

DESCRIPTION 
The 74LVC827A is a high performance, low-power, low-voltage 
Si-gate CMOS device and superior to most advanced CMOS 
compatible TTL families. 

Inputs can be driven from either 3.3V or 5.0V devices. In 3-state 
operation, outputs can handle 5V. This feature allows the use of 
these devices as translators in a mixed 3.3V/5V environment. 

The 74LVC827A is a10-bit buffer/line driver with 3-State outputs The 
3-State outputs are controlled by the output enable inputs OE1 and 

A HIGH on OE n causes the outputs to assume a high impedance 
OFF-state. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO -40°C to +85°C 74LVC827A D 74LVC827A D SOT137-1 

24-Pin Plastic SSOP Type II —40°C to +85°C 74LVC827A DB 74LVC827A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +85°C 74LVC827A PW 7LVC827APW DH SOT355-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 13 or, Or2 Output enable input 
(active LOW) 

2, 3, 4, 5, 6, 
7, 8, 9, 10, 11 Ao to A9 Data inputs 

12 GND Ground (0 V) 

23, 22, 21, 20, 
19, 18, 17, 16, Yo to Y9 Bus outputs 
15, 14 

24 V00 Positive supply voltage 

FUNCTION TABLE 
INPUTS OUTPUTS 

~1 ~ 2 An Yn 

L L L L 

L L H H 

X H X Z 

H X X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC827A 

PIN CONFIGURATION 

1 I 24  vcc 

A0 2 23 Y0

A l 3 22 Y 1

A2 4 21 V2

A3 5 20 73

A4 6 19 74

A5 7 18 75

A6 17 V6

A7 9 16 Y7

A8 10 15 Yg 

A 9 I 11 14 79

GND 12 13  ~2 

SA00426 

LOGIC SYMBOL (IEEE/IEC) 

r\
13 8 EN 

~ v 23 

4 

22 

5 

21 

6 

20 

7 

9 

8 

18 

9 

7 

10 

16 

15 

4 

SA00428 

LOGIC SYMBOL 

2 AO 
Y0

  23 

A l V 1
3   22 

8 

A7

OS 1  

13 OS2 

V2

0 3

04

05

Y6

0 7

Yg

V9

21 

20 

19 

18 

17 

16 

15 

14 

SA00427 
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Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC827A 

FUNCTIONAL DIAGRAM 

2 
AO 

4 A2 
l 2 

5 A3 Y3 

6 
A4 ~  Y4 

AS 
7 

~A8

A7  
9 

Ay 

13 

~1 

~E2

Y 

Y

23 

2 

21 

20 

SA00429 

9 

8 

7 

6 

5 
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RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VC0 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC Input voltage range 0 5.5 V 

Vo 
DC output voltage range; output HIGH or LOW 
state 0 VCO V

DC output voltage range; output 3-State 0 5.5 

Tarn Operating ambient temperature range in free-air —40 +85 °C 

tr, t1 Input rise and fall times VO = 1.2 to 2.7V 
VC0=2.7to3.6V 

0 
0 

20 
10 

nsN 
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Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC827A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

IOK DC output diode current Vo > VCC or VO < 0 t 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

to DC output source or sink current Vo = 0 to VCC f 50 mA 

'GND. ICC DC VCC or GND current t 100 mA 

Tsig Storage temperature range -O5 to +150 °C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output Current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40"C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VON HIGH level output voltage 

VCC =2.7V; V1 =VIH or VIL; to=-12mA VCC -0.5 

V 
VCC = 3.OV; VI = VIH or VIL; Io = -100µA VCC -0.2 VCC 

VCC =3.OV; V1=VIH or VIL, Io=-18mA VCC—0.6 

VCC = 3.OV; VI = VIH or VIL, to =-24mA VCC-0.8 

VOL LOW level output voltage 

VCC = 2.7V; V1 = VIH or VIL; IO = 12mA 0.40 

V VCC = 3.OV; VI = VIH or VIL; to = 100µA 0.20 

VCC = 3.OV; V1 = VIH or VIL, lO = 24mA 0.55 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

1998 Sep 04 681 



Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC827A 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

II Input leakage current VC0 = 3.6V; VI = 5.5V or GND Not for I/O pins ±0.1 ±5 µA 

IOZ 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; V0 = 5.5V or GND 0.1 ±5 µA 

loll Power off leakage supply Vcc = O.OV; VI or V0 = 5.5V 0.1 ±10 µA 

100 Quiescent supply current VOO = 3.6V; VI = Vcc or GND; I0 = 0 0.1 10 µA 

~l CC 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V = V -O.6V; I = 0 CC = - CC o - 5 500 µ A 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 
2. The specified overdrive current at the data input forces the data input to the opposite logic input state. 

AC CHARACTERISTICS 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF; RL = 50052; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 
UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn

Figures 1,3 1.5 4.0 6.7 1.5 7.1 15 ns 

tpzH 

tPZL 

3-State output enable time 
O1 to 1Yn; 

2 to 2Yn
Figures 2,3 1.5 5.4 8.5 1.5 9.5 25 ns 

tpHZ 

1PLZ 

3-State output disable time 
OE 1 to 1Yn; 

2 to 2Yn
Figures 2,3 1.5 4.0 6.7 1.5 7.3 11 ns 

NOTE: 
1. Unless otherwise stated, all typical values are at Vcc = 3.3V and Tamb = 25 C. 

AC WAVEFORMS 
VM = 1.5V at Vcc ≥ 2.7V; VM = 0.5 Vcc at Vcc < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 Vcc at Vcc <2.7V 
Vy = VOH -0.3V at VOO ≥ 2.7V; Vy = VOH -0.1 VOO at VOO <2.7V 

A INPUT 

GND 

\VM 

1PHL 1• 

VOH  

Vy OUTPUT 

VOL 

♦ I PLH 

5A00431 

Figure 1. The input (An) to output (Yn) propagation delays. 

Figure 2. 3-State enable and disable times. 
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Philips Semiconductors Product specification 

10-bit buffer/line driver with 5-volt tolerant 
inputs/outputs (3-State) 74LVC827A 

TEST CIRCUIT 

Test s;

Vcc VI
tPLI✓tPHL Open 

< 2.7V Vcc tPLZIIPZL 2e VCC 
2.7V —3 6V 2.7V tPHZItPZH GND 

SY00003 

Figure 3. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

10-bit transparent latch with 5-volt tolerant 
inputs/outputs (3-State) 

74LVC841 A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with the JEDEC standard no. 8-1 A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Flow-through pin-out architecture 

QUICK REFERENCE DATA 
GND = 0 V; Tarnb = 25°C; tr =tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tpLH 
Propagation delay 
Dr, to Qrr; 
LE to O 

CL = 50 pF; 
VCc = 3.3 V 4.5 

5.0 
ns 

Ci Input capacitance 5.0 pF 

CPO Power dissipation capacitance per latch VI = GND to Vcct 22 pF 

NOTE: 
1 CPD is used to determine the dynamic power dissipation (PD in ItW) 

PD = CpD x Vccz x f; + V (CL x VDc2 x fo) where: 
t; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VDD = supply voltage in V; 

(CL x VCCZ x fo) = sum of the outputs. 

DESCRIPTION 
The 74LVC841A is a low-power, low-voltage, Si-gate CMOS device 
and superior to most advanced CMOS compatible TTL families. 

Inputs can be driven from either 3.3 V or 5 V devices. In 3-State 
operation, outputs can handle 5 V. This feature allows the use of 
these devices as translators in a mixed 3.3 V/5 V environment. The 
74LVC841A is a 10-bit transparent latch featuring separate O-type 
inputs for each latch and 3-State outputs for bus oriented 
applications. A latch enable (LE) input and an output enable (OE) 
input are common to all internal latches. The 74LVC841A consists of 
ten transparent latches with 3-State true outputs. When LE is HIGH, 
data at the D inputs enters the latches. In this condition the latches 
are transparent, i.e., a latch output will change each time its 
corresponding D-input changes. When LE is LOW the latches store 
the information that was present at the D-inputs a set-up time 
preceding the HIGH-to-LOW transition of LE. When OE is LOW, the 
contents of the ten latches are available at the outputs. 

When OE is HIGH, the outputs go to the high impedance OFF-state. 
Operation of the OE input does not affect the state of the latches. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO —40°C to +125°C 74LVC841A D 74LVC841A D SOT137-1 

24-Pin Plastic SSOP Type II —40"C to +125°C 74LVC841 A DB 74LVC841 A DB SOT340-1 

24-Pin Plastic TSSOP Type I -40-C to +125°C 74LVC841A PW 7LVC841APW DH SOT355-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 0 Output enable input (active Low) 

2, 3, 4, 5, 6, 7, 8, 
9, 10, 11 Dc to Dg Data Inputs 

23, 22, 21, 20, 19, 
18, 17, 16, 15, 14 Qo to Og 3-state latch outputs 

12 GND Ground (0 V) 

13 LE Latch enable input (active HIGH) 

24 Vic Positive supply voltage 
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Philips Semiconductors Product specification 

10-bit transparent latch with 5-volt tolerant 
inputs/outputs (3-State) 74LVC841 A 

LOGIC SYMBOL (IEEE/IEC) 

23 O0  

3 O1 O1  22 

4 D2 O2  21 

5 O3 O3  20 

6 O4 O4  19 

7 D5 O5  18 

8 O6 O6  17 

9 D7 O7   16 

10  D6 O6  15 

 O9 O0  14 
OE 

Y 
3V01724 

LOGIC DIAGRAM 

LOGIC SYMBOL 

FUNCTION TABLE for register A„ or B„ 

OPERATING MODES 
INPUTS INTERNAL 

LATCHES 

OUTPUTS 

LE De Oe TO Og 

Enable and read register (transparent mode) L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register L 
L 1 

I
h 

L 
H 

L 
H 

latch register and disable outputs H 
H 

X 
X h 

L 
H 

Z 
Z 

Hold L L X NC NC 

NOTES: 
H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
X = don't care 
Z = high impedance OFF-state 
NC = no change 

1998 Jun 17 685 



Philips Semiconductors Product specification 

10-bit transparent latch with 5-volt tolerant 
inputs/outputs (3-State) 74LVC841 A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

DC supply voltage (for max. speed performance) 2.7 3.6 
V 

DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC input voltage range 0 5.5 V 

VO DC output voltage range 0 VOO V 

Tarnb Operating free-air temperature range —40 +85 'C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
V0c=2.7to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VOC DC supply voltage —0.5 to +6.5 V 

I1K DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +5.5 V 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to VCC +0.5 V 

IO DC output source or sink current VO = 0 to VOO t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

Ts15 Storage temperature range —65 to +150 C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW 

NOTES: 
1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2 The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

10-bit transparent latch with 5-volt tolerant 
inputs/outputs (3-State) 74LVC841 A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40"C to +85°C 
MIN TYP1 MAX 

VIH HIGH level Input voltage Vcc = 1.2V Vcc V

Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage Vcc = 1.2V GND V

Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO =-12mA V00 -0.5 

V 
Vcc = 3.0V; VI = VIH or VIL; IO = - 100µA Vcc —0.2 Vcc 
V 3.0V; V= V or V I 18mA CC= I- VIH IL; O= - V CC -0.6 

Vcc = 3.0V; VI = VIH or VIL IO = —24mA Vcc —1.0 

VOL LOW level output voltage 
Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; to = 100µA GND 0.20 
Vcc = 3.0V; VI = VIH or VIL, IO = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 pA 
IOz 3-State output OFF-state current Vcc = 3.6V; V1 = VIH or VIL; VO = Vcc or GND 0.1 ±5 pA 

ICC Quiescent supply current Vcc = 3.6V; V1= Vcc or GND; IO = 0 0.1 10 pA 

~ICC 
Additional quiescent supply current per 
input pin VCC = 2.7V to 3.6V; VI = Vcc —0.6V; l = 0 5 500 pA 

NOTE: 
1 All typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0 V; tr = tl c 2.5 ns; CL = 50 pF; AL = 5004; Tamb = —40"C to +85`C 

SYMBOL PARAMETER WAVEFORM 

LIMITS 
UNIT Vcc = 3.3V ±0 3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL/tPLH 
Propagation delay 
Dn t0 Qn Figures 1, 5 1.5 4.5 6.7 1.5 7.5 ns 

tPHUtPLH 
Propagation delay 
LE to Qn

Figures 2, 5 1.5 4.9 7.6 1.5 8.6 ns

tPZHitPZL 
3-state output enable time 
OE to Qn

Figures 3, 5 1.5 5.4 7.9 1.5 8.9 ns

tPHvtPLz 
3-state output disable time 
OCE to Qn

Figures 3, 5 1.5 3.8 5.9 1.5 6.9 ns

tW LE pulse width, HIGH Figure 4 2.0 0.7 - 2.0 ns 

tsu 
Set-up time 
Dn to LE Figure 4 2.0 0.5 - 2.0 ns 

tb Hold time 
Dn to LE 

Figure 4 1.0 -0.5 - 1.0 ns

NOTE: 
All typical values are at VCC = 3.3V and Tamb = 25`C. 
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Philips Semiconductors Product specification 

10-bit transparent latch with 5-volt tolerant 
inputs/outputs (3-State) 74LVC841 A 

AC WAVEFORMS 
VM =1.5 Vat Vcc≥2.7V 
VM =0.5VxV00at Vcc <2.7V 
VM=1.5 Vat Vcc=3.0V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx= VOL +0.3Vat Vcc ≥2.7V 

VX= VOL +0.1 X Vcc at Vcc <2.7 V 
Vy= VOH —0.3Vat Vcc ≥2.7V 

Vy = VOH -0.1 x VOO at Vcc <2.7 V 

VI

Dn Input 

GND 

VOH 

on Output 

VOL 
SV01727 

Figure 1. Input (DD) to output (Q„) propagation delays. 

VI 

/
J 

\ 
LE INPUT } VM } 

GND  / \ 

E—iW-->• 

fi PHL 

VOH 

On OUTPUT 

VOL 

FI PLH 

-*/*/ 

 / 
SV07729 

Figure 2. Latch enable input (LE) pulse width, the latch enable 
input to output (Q„) propagation delays. 

VI

OE INPUT 

GND 

Vcc 

O OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 
On OUTPUT 

HIGH-to-OFF 
OFP-to-HIGH 

GND 

V 

V 

IPZL 

tPZH—► 

outputs outputs 
enabled ~ disabled 

outputs 
enabled 

SV01728 

Figure 3. 3-State enable and disable times. 

vI

On INPUT VM

GN 
♦ Ih /- 

I su 1 

V I

LE INPUT 

GND 

- Ih

~ Isu-- 1► 

VM / 

1 

t 

SV01730 

Figure 4. Data set-up and hold times for the 
D input to LE input. 

Note to Figure 4: The shaded areas indicate when the input is 
permitted to change for predictable output performance 

TEST CIRCUIT 

VCC 
2e Vcc 

o- Open 
o- GND 

soot: 

Test SI

VCC Vi 
tPLH/IPHL Open 

< 2.7V Vcc tPLZ/tPZL 2s VCC 

279-3 6V 2.7V IPHZ/tPZH GND 

SY00003 

Figure 5. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

3.3V Parallel printer interface transceiver/buffer 74LVC1284 

FEATURES 
• Asynchronous operation 

• 4-Bit transceivers 

• 3 additional buffer/driver lines 

• TTL compatible inputs 

• ESD protection exceeds 1000V per MIL STD 883 Method 3015 
and 200V per Machine Model 

• Input Hysteresis 

• Low Noise Operation 

• Center Pin VCC & GND 

• IEEE 1284 Compliant Level 1 & 2 

• Overvoltage Protection on B side 

QUICK REFERENCE DATA 

SYMBOL PARAMETER CONDITIONS
Tamb = 25°C; GND = 0V TYPICAL UNIT 

RD B/Y Side output resistance Voc = 3.3V; V0 = 1.65V ±0.2V (See Figure 2) 45 S2 

SR B/Y Side slew rate RL = 62O; CL = 50pF (See Waveform 4) 0.2 V/ns 

ICC Total static current VI = VC0/GND; I0 = 0 5 µA 

VHYB Input hysteresis VCC= 3.3V 0.4 V 

tPLH/tPHL 
A —B/Y 

Propagation delay 
to the B/Y side outputs VCC = 3.3V 12.6/12.4 ns 

DESCRIPTION 
The 74LVC1284 parallel interface chip is designed to provide an 
asynchronous, 4-bit, bi-directional, parallel printer interface for 
personal computers. Three additional lines are included to provide 
handshaking signals between the host and the peripheral. The part 
is designed to match IEEE 1284 standard. 

The 4 transceiver pins (A/B 1-4) allow data transmission from the A 
bus to the B bus, or from the B bus to the A bus, depending on the 
state of the direction pin DIR. 

The B bus and the Y5-Y7 lines have totem pole or open drain style 
outputs depending on the state of the high drive enable pin HD. 
The A bus only has totem pole style outputs. All inputs are TTL 
compatible with at least 300mV of input hysteresis at VCC = 3.3V. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE ORDER CODE DRAWING NUMBER 

20-pin plastic SO 0°C to +70°C 7LVC1284 D SOT163-1 

20-pin plastic SSOP Type II 0°C to +70°C 74LVC1284 DB SOT339-1 

20-pin plastic TSSOP Type I 0°C to +70°C 74LVC1284 PW SOT360-1 

PIN CONFIGURATION LOGIC SYMBOL 
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Philips Semiconductors Product specification 

3.3V Parallel printer interface transceiver/buffer 74LVC 1284 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1,2,3,4 Al - A4 Data inputs/outputs 

20,19,18,17 B1 - B4 IEEE 1284 Std. 
outputs/inputs 

7,8,9 A5 - A7 Data inputs 

14,13,12 Y5 - Y7 IEEE 1284 Std. outputs 

10 DIR Direction selection 

11 HD B/Y—aide high drive 
enable/disable 

5,6 GND Ground (OV) 

15,16 VCC Positive supply voltage 

ABSOLUTE MAXIMUM RATINGSI, 2 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

ESD Immunity, per Mil Std 883C method 3015 ±2 kV 

VGG DC supply voltage —0.5 to +4.6 V 

IiK DC input diode current Vi <0 ±20 mA 

1OK DC output diode current Vo < 0 ±50 mA 

VIN DC input voltage3 —0.5 to +5.5 V 

VOUT B/YDC DC output voltage on B/Y side3 —0.5 to +5.5 V 

VOUT B/Y (tr) Transient output voltage on B/Y side4 40n5 transient —2 to +7 V 

VOUT A side DC output voltage on A side —0.5 to VOG +0.5 V 

to DC output current Outputs in High or Low state ±50 mA 

T15 Storage temperature range -O0 to +150 °C 

ICC/IGND Continuous current through VGG or GND ±200 mA 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction 
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C. 

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
4. VouT B/Y (tr) guarantees only that this part will not be damaged by reflections in application so long as the voltage levels remain in the 

specified range. 

FUNCTION TABLE 
INPUTS OUTPUTS INPUTS/OUTPUTS 

DIR HD A5-7 Y5-7 A1-4 B1-4 

L L L L A=B Inputs 

L L H Z A=B Inputs 

L H L L A=B Inputs 

L H H H A=B Inputs 

H L L L Inputs Low Outputs Low 

H L H Z Inputs High Outputs Z 

H H L L Inputs B=A 

H H H H Inputs B=A 

H = High Voltage 
L = Low Voltage 
Z = High Impedance, Off-State 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER 
LIMITS 

UNIT 
MIN MAX 

VDo DC supply voltage 3.0 3.6 V 

Vi Input voltage 0 VOG V 

VOUT B/Y output voltage —0.5 5.5 V 

VOUT A side output voltage 0 VCC V 

IOH B/Y side output current High —14 mA 

1OL B/Y side output current Low 14 mA 

Tamb Operating free-air temperature range 0 +70 °C 
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Philips Semiconductors Product specification 

3.3V Parallel printer interface transceiver/buffer 74LVC1284 

DC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Tamb = 25'C Tamb = 0°C to +70°C 

MIN TYP MAX MIN MAX 

VOH 
High-level 
output voltage 

An 
Vcc = Min to Max; 'OH = —50µA Vcc-0.2 Vcc Vcc—0.2 V

Vcc = 3.0V; OH = 4mA 2.4 2.4 V

Bn or Yn Vcc = 3.0V; 'OH = 14mA 2.2 2.4 2.1 V 

VOL
Low-level 
output voltage 

An 
Vcc = Min to Max; IpL = 50µA; 
VI = VIL or VIH 

0.2 0.2 V 

Vcc = 3.0V; IpL = 4mA; VI = VIL or VIH 0.4 0.4 V 
Bn or Yn Vcc = 3.0V; IpL = —14mA; VI = VIL or VIH 0.8 0.9 V 

VIH High-level input voltage Vcc = Min to Max 0.8 0.8 

VIL Low-level input voltage Vcc = Min to Max 2.0 2.0 

VHVS Input Hysteresis Vcc = 3.3V 0.4 0.3 V 

RD B/Y side Output 
Impedance See Figure 2 38 45 53 35 55 .2 

II 
Input leakage current 
(A5-A7 DIR, HD) 

Vcc = 3.6V; VO = or GND; 
Not for I/O pins ±1.0 ±5.0 µA 

'IHZ/IILZ 
Input current for common 
I/O pins Vcc = 3.6V;VI = 5.SV or GND t0.1 t 15 µA 

'OFF 
B/Y Side Power-off 
leakage current Vcc = 0.0V; VO = 0 to 5.5V ±10 ±100 µA 

IOZH 
3-State output High 
current Yn VcC = 3.6V; Vo = Vcc; VI = VIL or VIH 5 20 µA 

IOZL 
3-State output Low 
current Yn Vcc = 3.6V; Vp = GND; VI = VIL or VIH —5 —20 µA 

IIH+IOZH current (Al — A4, Bn) Vcc = 3.6V; Vvo = Vcc 5 25 µA 

IIL+IOZL current (Al — A4, Bn) Vcc = 3.6V; VI10 = GND —5 —25 pA 

cc 
Quiescent Supply 
Current V 3.6V; 0; V GND or V cc = o = = cc 5 10 50 µ A 

AC CHARACTERISTICS 
GND = 0V, tH = tF = 3.0ns, CL = 50pF, RL = 50052 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Tamb = 25'C 
Vcc = 3.3V 

Tamb = 0 to + 70°C 
Vcc = Min to Max 

MIN TYP MAX MIN MAX 

SR B-Side Slew Rate 4 0.05 0.2 0.35 0.05 0.4 V/ns 

tpLH
tpHL

Propagation delay 
A toY or A to B 

5 6.0 
6.0 

12.6 
12.4 

18.0 
18.0 

5.0 
5.0 

19.5 
20.0 

ns 

tPLH 
tPHL 

Propagation delay 
B to A 

1 1.5 
1.5 

5.5 
5.6 

7.9 
7.6 

1.5 
1.5 

9.5 
9.0 ns 

tpzH 
tpHz 

Output enable/disable time to/from High level 
HD to Y or HD to B 

2 4.0 
2.0 

12.0 
6.5 

16.0 
9.1 

4.0 
2.0 

20.0 
11.0 ns 

tPZL
tpLz 

Output enable/disable time to/from Low level 
A to Y or A to B 

2 5.0 
1.5 

12.7 
5.0 

16.3 
7.1 

5.0 
1.5 

20.0 
9.0 ns 

tpzH
tPZL

Output enable time 
from DIR to B 2 8.0 

8.0 
12.3 
12.7 

18.0 
18.0 

4.0 
4.0 

20.0 
20.0 

ns 

tpHz
tpLZ

Output disable time 
from DIR to B 2 5.0 

6.0 
8.9 
9.1 

12.5 
12.0 

2.0 
2.0 

14.5 
14.0 

ns 

tpZH 
tPzL

Output enable time 
from DIR to A 

2 3.5 
4.0 

6.9 
8.6 

13.0 
14.0 

3.0 
3.0 

14.5 
16.0 

ns 

tpHZ 
tPLZ

Output disable 
from DIR to A 

2 2.5 
2.5 

3.7 
3.7 

5.5 
5.0 

2.0 
2.0 

6.0 
5.5 ns 
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Philips Semiconductors Product specification 

3.3V Parallel printer interface transceiver/buffer 74LVC1284 

AC WAVEFORMS 
VM = 1.5V 
Vx = VOL ±0.3V 
VY = VOH -0.3V 
VOL and VOH are the typical output voltage drops that occur with the 
output load. (VOc never goes below 3.0V). 

INPUTS 

ONO 

V0H 

OUTPUTS 

VOL 

iPHL F

\V M

V = 2.7V 

SY00001 

Waveform 1. Input Bn to output An propagation delays 

Waveform 2. 3-State enable and disable times 

INPUT 

OUTPUT 

/cV 

IPLH 

1.4V 

24V 

04V 

_  f  iPHL 
LLL  VOUT 

1.4V VO1-1 4V 

SY00008 

Waveform 3. Voltage Waveforms Propagation Delay Times 
(A To B) Measured at Output Pin 

Waveform 4. Slew Rate Waveforms Voltage Waveforms 
(Input pulse rise and fall time are 3ns, 150ns < pulse width <10 os, 
for both a Low to High and a High to Low transition.) 
Slew Rate measured between 0.4V and 0.9V - rising. 
Slew Rate measured between 2.4V and 1.9V - falling. 

Slew Rate measured at TP1. 
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Philips Semiconductors Product specification 

3.3V Parallel printer interface transceiver/buffer 74LVC1284 

PULSE 
GENERATOR 

VIN 

Test Circuit for Bn or YD Outputs 

V00

4 

D.U.T 

Vcc 

VOUT 0 Vcc 
SWITCH POSITION 
Bn or Yn Outputs 

50pF 

TEST SWITCH 

RL = 500 

GND 

t tpLH/PHL 

tPLH 
tPHL 

GND 
UCC 

= 62St for SR test 

Test Circuit for A Outputs 

DEFINITIONS 

CL = Load capacitance includes jig and probe capacitance; 
see AC CHARACTERISTICS for value. 

RL = Load resistor; see AC CHARACTERISTICS for value. 

RT = Termination resistance should be equal to ZOUT of 
pulse generators. 

90 

NEGATIVE 
PULSE 

POSITIVE 
PULSE 

10% 

tW AMP IV) 

0V 

AMP )V) 

0V 

VM 

10% 

V 

10% 

90% 

~ 1THL Itfl 

1TLH itr) 

tTHL I10 

t  tTLH Itr) 
90% 

VM 

IW

90% 

VM 

0% 

VM = 1.5V 
Input Pulse Definition 

FAMILY 

INPUT PULSE REQUIREMENTS 

Amplitude Rep. Rate tyy tr tf 

74LVC 3.0V 1MHz 500ns 3ns 3ns 

SY00004 

Waveform 5. 

Test Sr 

VOL VI
tPLh✓tPHL Open 

<2.7V VCC tPLZ1IPZL 2 e VCC 

2 7V —3.6V 2.7V lPHZrlPzc GND 

SY00003 

Figure 1. Load Circuitry for Bn to An Switching Times 

TEST CIRCUIT 

VCC 

Vcci2 

10 is measured by forcing Vcd2 on the output. RD can then 
be calculated using the equation RD = Vcd2 10 

SY00005 

Figure 2. Output Impedance RD 
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Philips Semiconductors Product specification 

Octal registered tranceiver with 5-volt tolerant 
inputs/ouputs (3-State) 

74LVC2952A 

FEATURES 
• 5-volt tolerant inputs/outputs, for interfacing with 5-volt logic 

• Wide supply voltage range of 1.2 V to 3.6 V 

• In accordance with the JEDEC standard no. 8-1 A 

• Inputs accept voltages up to 5.5 V 

• CMOS low power consumption 

• Flow-through pin-out architecture 

• 3-State outputs 

• Direct interface with TTL levels 

• Integrated 304 damping resistor 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr =t1 5 2.5 n5 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CPnn to An, Bn

CL = 50 pF; 
VCC = 3.3 V 

4.3 ns 

fmax Maximum clock frequency 150 MHz 

CI Input capacitance 5 pF 

CI1C Input/output capacitance 10 pF 

CPD Power dissipation capacitance per buffer VCC = 3.3V3 31 pF 

NOTE: 
3 CPD is used to determine the dynamic power dissipation (PD in µW) 

Pp = CPD X VCC2 x f; + V (CL x VCC2 x f5) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 
" (CL X VCC2 x f0( = sum of the outputs. 

DESCRIPTION 
The 74LVC2952A is a low-power, low-voltage, Si-gate CMOS device 
and superior to most advanced CMOS compatible TTL families. The 
74LVC2952A is an octal non-inverting registered transceiver. Two 8-bit 
back to back registers store data flowing in both directions between two 
bidirectional busses. Data applied to the inputs is entered and stored on 
the rising edge of the clock (CPnn) provided that the clock enable CEnn) 
is LOW. The data is then present at the 3-State output buffers, but is 
only accessible when the output enable input (OEEca) is LOW. Data flow 
from A inputs to B outputs is the same as for B inputs to A outputs. The 
74LVC2952A is identical to the 74LVC2953A but has non-inverting 
outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. # 

24-Pin Plastic SO —40°C to +125'C 74LVC2952A D 74LVC2952A D SOT137-1 

24-Pin Plastic SSOP Type II —40'C to +125°C 74LVC2952A DB 74LVC2952A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +125°C 74LVC2952A PW 74LVC2952APW DH SOT355-1 

PIN CONFIGURATION PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

8, 7, 6, 5, 4, 3, 2, 1, Bo to B7 B data inputs/outputs 

12 GND Ground (0 V) 

9, 15 AB' BA 
Output enable inputs 
(active LOW) 

10, 14 CPAB, CPBA Clock inputs 

11, 13, CEAB, CEBA Clock enable inputs 

16, 17, 
21, 22, 

18, 19, 20, 
23 

Ao to A7 A data inputs/outputs 

24 VCC Positive supply voltage 
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Philips Semiconductors Product specification 

Octal registered tranceiver with 5-volt tolerant 
inputs/ouputs (3-State) 74LVC2952A 

LOGIC SYMBOL (IEEE/IEC) 

s 

OE AB 
10  CP AB CP BA 14 

11  CE AB CE BA  13 

16  A 0 B0 -8 

17 A l B 1 -7 

18 A2 B2  6 

19  A 3 B 3  5 

20  A 4 B4 - 4 

21  A 5 B5 -3 

22 A 6 B6 -2 

23 A 7 B7 -1 
OE BA 

SV01717 

LOGIC SYMBOL 

FUNCTIONAL DIAGRAM 
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Philips Semiconductors Product specification 

Octal registered tranceiver with 5-volt tolerant 
inputs/ouputs (3-State) 

74LVO2952A 

FUNCTION TABLE for register An or B~ 

INPUTS INTERNAL 
O 

OPERATING 
MODE An or Bn CPnn inn 

X X H NC Hold data 

L T L L Load data 

H T L H Load data 

NOTES: 
H = HIGH voltage evel 
L = LOW voltage level 
X = don't care 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT MIN 
MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

Vvo 
DC output voltage range; output HIGH or LOW state 0 Vcc V
DC input voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 C 

tr, t1 Input rise and fall times VCc = 1.2 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 ns/V 

FUNCTION TABLE for output enable 

INPUTS INTERNAL 
O 

An or Bn
OUTPUTS OPERATING MODE 

0 nn 

H X Z Disable outputs 

L L L Enable outputs 

L H H Enable outputs 

Z = high impedance OFF-state 
T = Low-to-High transition 
NC = no change 

ABSOLUTE MAXIMUM RATINGSI 
n accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +6.5 V 

IiK DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vp > Vcc or Vp < 0 t 50 mA 

VuD 
DC output voltage; output HIGH or LOW Note 2 —0.5 to Vcc +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

to DC output source or sink current Vp = 0 to Vcc t 50 mA 

'GND' 'CC DC Vcc or GND current t 100 mA 

T5t5 Storage temperature range —65 to +150 °C 

Pror 
Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70`C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 mW 

NOTES: 
1 Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2 The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal registered tranceiver with 5-volt tolerant 
inputs/ouputs (3-State) 74LVC2952A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
V00 =2.7to3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Voo=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; Vi = or VIL; to =-12mA Vcc—0.5 V 

VCC = 3.0V; Vi = VIH or VIL; to = -100µA Voo-0.2 Vcc 

V Vcc = 3.0V; Vi = VIH or VIL, to =-18mA Vcc -0.6 

Vcc=3.0V;Vi=VIH or VIL; l =-24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = or VIL; to = 12mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; Io = 100µA 0.20 

Vcc = 3.0V; VI = VIH or VIL, to = 24mA 0.55 

Ii Input leakage current Vcc = 3.6V; VI = 5.5V or GND Not for I/O pins ±0.1 ±5 pA 

IIHZ"i[Z Input current for common I/O pins Vcc = 3.6V; VI = 5.5V or GND ±0.1 ± 15 pA 

loz 3-State output OFF-state current Vcc = 3.6V; Vi = VIH or VIL; Vo = 5.5V or GND 0.1 ±5 pA 

oll Power off leakage supply Vcc = 0.0V; VI or Vo = 5.5V ± 10 pA 

ICO Quiescent supply current Vcc = 3.6V; Vi = Vcc or GND; Io = 0 0.1 10 pA 

41 CC 
Additional quiescent supply 
current per input pin V 2.7V to 3.6V; V = V Cc = i - CC -0.6V; IO = 0 5 500 µA 

NOTES: 
1 All typical values are at Vcc = 3.3V and Tamb = 25'C. 

AC CHARACTERISTICS 
GND = 0 V; tr = tt ≤ 2.5 ns; CL = 50 pF; RL = 500O 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Voc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP MAX MIN TYP MAX TYP 

tPHL/tPLH 
Propagation delay 
CPBA, CPAB to Am Bn Figures 1,4 1.5 4.1 7.6 1.5 4.4 8.6 16 ns 

tPZH/tPZL
3-state output enable time 
SBA. ~( EAB, to An, B❑

Figures 3, 4 1.5 3.9 7.6 1.5 4.7 8.6 16 ns 

tPHZ/tPLZ 
3-state output disable time 
SBA, 0AB, to A, Bn

Figures 3, 4 1.5 3.4 6.6 1.5 3.8 7.6 8 ns

t
" 

CPAB, CPBA pulse width, 
HIGH or LOW 

Figure 1 3.0 1.5 - 3.0 1.5 — — ns 

tsu 
Set-up time HIGH or LOW 
An, Bn to CPAB, CPBA 

Figure 2 2.0 -0.5 - 2.0 — — — ns 

tsu 
Set-up time, HIGH or LOW 

CCAB CEBA to CPAB. PBA 
 Figure 2 2.0 0.5 - 2.0 — — — ns 

tb Hold time 
An, Bn to CPAB, CPBA 

Figure 2 1.5 0.6 — 1.5 — — — ns 

t 
b 

S (%EBA CAB 
Hold time 

to CPAB CPBA 
Figure 2 1.5 0 — 1.5 — — — ns 

fmax 
Maximum clock pulse 
frequency 

Figure 2 100 150 - 80 — — — MHz

NOTE: 
These typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

Octal registered tranceiver with 5-volt tolerant 
inputs/ouputs (3-State) 

74LVC2952A 

AC WAVEFORMS 
VM = 0.6 Vat Vcc = 1.2 V 
VM =1.0Vat =2.0V 
VM =1.5VatVcc=3.0V 
VOL and VOH are the typical output voltage drop that occur with the 
3-State output load. 

Vi

CPXX INPUT 

GND 

VOH 

An , gn 
OUTPUT 

VOL 

1/t55

~ IPLH i 

SVo1720 

Figure 1. Clock input (CPBA, CPAB) to output (B,,, A„) 
propagation delays, the clock pulse width 

and the maximum clock frequency. 

v, 

An. Bn. inn VM INPUT 

GND 
4- 11- 4 4 ~-- In- ► 

VI

CPXX INPUT 

GND 

t IsJi 

 1- \ 
SV01721 

Figure 2. Set-up and hold times for the A4, B4 and CErm inputs 

NOTE: 
The shaded areas indicate when the input is permitted to 
change for predictable output performance 

Figure 3. 3-State enable and disable times. 

TEST CIRCUIT 

Test s, 

VCc Vi 
PLH/IPHL Open 

< 2.70 VCC IPLZ/IPZL 2X VCC 

2.7V - 3.60 2.7V tPHZ/IPZH GND 

SY00003 

Figure 4. Load circuitry for switching times. 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

FEATURES 
• Wide supply voltage range 

3 Volt port: 1.5 to 3.6 V 
5 Volt port: 1.5 to 5.5 V 

• In accordance with JEDEC standard no. 8-1A 

• Control inputs accept voltages up to 5.5 V 

• CMOS lower power consumption 

• Direct interface with TTL levels 

DESCRIPTION 
The 74LVC4245A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device and is superior to most advanced CMOS 
compatible TTL families. 

QUICK REFERENCE DATA 
GND = 0 V; Temp = 25°C; tr =tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nA to nB 
nB to nA 

CL = 50 pF; 
VCCA = 5.0 V 
VCCB = 3.3 V 

4.0 
4.0 

ns 

Cl/D Input/output capacitance 10 pF 

CPOA
A port nA to nB 
A port nB to NA 

V - GND to V 1
CC

7.8 
27.9

P 
F 

CPOB 
B port nA to nB 
B port nB to NA 

26 
10.4 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW) 

PD = CPD X VCC2 x f; + (CL X Vccd x t0) where: 
fi = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VCC = supply voltage in V; 

(CL x VCC2 x f0) = sum of the outputs. 

The 74LVC4245A is an octal dual supply translating transceiver 
featuring non-inverting 3-State bus compatible outputs in both send 
and receive directions. It is designed to interface between a 3 V bus 
and 5 V bus in a mixed 3 V/5 V supply environment. 

The 74LVC4245A features an output enable (OE) input for easy 
cascading and a send/receive (DIR) input for direction control. (CE) 
controls the outputs so that the buses are effectively isolated. 

In suspend mode, when VCCA is zero, there will be no current flow 
from one supply to the other supply. The A-outputs must be set 
3-State and the voltage on the A bus must be smaller than Vdiode 
(typ. 0.7 V). VCCA- Vc0 (except in suspend mode). 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA PKG. DWG. ft 

24-Pin Plastic SO -40°C to +125°C 74LVC4245A D 74LVC4245A D SOT137-1 

24-Pin Plastic SSOP Type II —40C to +125'C 74LVC4245A DB 74LVC4245A DB SOT340-1 

24-Pin Plastic TSSOP Type I —40°C to +125°C 74LVC4245A PW 74LVC4245A DH SOT355-1 

PIN CONFIGURATION 

vccn C 
DIR C 

Ao C 
A, C 
A2 C 
A3 C 
A4 C 
A5 C 
Av C 
A7 10 

GND 11 

GND 2

v 

24 VCCB 

23 Ve 5 

22 iS 

21 Bo

20 B1

,s BZ

18 B3

7 B4

1s B5

15 85

4 B7 

3 GND 
SV01709 

PIN DESCRIPTION 
PIN 

NUMBER 
SYMBOL FUNCTION 

1 VCCA Positive supply voltage (5 V bus) 

2 DIR Direction control 

2 
9, 

, 4, 56, 7, 
8, 10 

A0 to A7 Data inputs/outputs

11, 12, 13 GND Ground (0 V) 

14, 15, 16, 
17, 18, 19, 
20,21 

87 to Bo Data inputs/outputs 

22 CC Output enable input (active LOW) 

23, 24 VCCB Positive supply voltage (3 V bus) 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

RECOMMENDED OPERATING CONDITIONS 

FUNCTIONAL DIAGRAM 

FUNCTION TABLE 

INPUTS OUTPUTS 

OE DIR A„ BN

L L A = B Inputs 

L H Inputs B = A 

H X Z Z 

NOTES: 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCCA DC supply voltage 5V port VCCA' VCCB; Waveform 4 1.5 5.5 V 

VCCB DC supply voltage 3V port VCCA- Vcce; Waveform 4 1.5 3.6 V 

Vi DC input voltage range (control inputs( 0 5.5 V 

Vvo 
DC output voltage range; output HIGH or LOW state 0 Vcc V 
DC input voltage range; output 3-State 0 5.5 

Tomb Operating free-air temperature range -40 +85 °C 

ir, tt Input rise and fall times 

VCCB = 2.7 to 3.0V 
VCCB = 3.0 to 3.6V 
VCCA = 3.0 to 4.5V 
VCCA = 4.5 tc 5.5V 

0 
0
0 
0 

20 
10
20 
10 

nsN 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCCA DC supply voltage 5V port —0.5 to +6.5 V 

VCCB DC supply voltage 3V port —0.5 to +4.6 V 

IIK DC input diode current Vi < 0 -50 mA 

Vi DC input voltage Note 2 —0.5 to +6.5 V 

Vv0 
DC output voltage; output HIGH or LOW Note 2 —0.5 to V00 +0.5 

V 
DC input voltage; output 3-State Note 2 —0.5 to 6.5 

'OK DC output diode current VG > V00 or VG < 0 t 50 mA 

IO DC output source or sink current VO = 0 to V00 t 50 mA 

'GND' ICC DC V00 or GND current + 100 mA 

Tstg Storage temperature range —60t0+150 'C 

PTOT 

Power dissipation per package 
— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 
above +60°C derate linearly with 5.5 mW/K 

500 
500 

mW

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH

HIGH level Input voltage (3V port) VCCNB = 2.7 to 3.6V 2.0 V 

HIGH level Input voltage (5V port) VCCNB = 4.5 to 5.5V 2.0 V 

VIL 
LOW level Input voltage (3V port) VCCNB = 2.7 to 3.6V 0.8 V 

LOW level Input voltage (5V port) VCCNB = 4.5 to 5.5V 0.8 V 

VOH 

HIGH level output voltage (3V port) 

VCCNB = 2.7V; VI = VIH or VIL; to = -12mA V00-0.5 

V VCCNB = 3.0V; VI = VIH or VIL; to = -100mA VCC -0.2 VCC 

VCCNB = 3.0V; VI = VIH or VIL, to = -24µA Vcc —1.0 

HIGH level output voltage (5V port) 

VCCNB = 4.5V; VI = VIH or VIL 10 = -12mA VCC -0.5 

V VCCNB = 4.5V; VI = VIH or VIL; Io = —100µA Vcc -0.2 Vcc 

VCCNB = 4.5V; VI = VIH or VIL, to =-24mA VCC-0.8 

VOL 

LOW level output voltage (3V port) 

VCCNB = 2.7V; VI = VIH or VIL; Io = 12mA 0.40 

V VCCNB = 3.0V; VI = VIH or VIL to = 100mA 0.20 

VCCNB = 3.0V; VI = VIH or VIL, 1O = 24µA 0.55 

LOW level output voltage (5V port) 

VCCNB = 4.5V; VI = VIH or VIL; to = 12mA 0.40 

V VCCNB = 4.5V; VI = VIH or VIL; IO = 100mA 0.20 

VCCNB = 4.5V; VI = VIH or VIL; 10 = 24µA 0.55 

II Input leakage current (control inputs) VCCNB = 3.6V; 
VI = 5.5V or GND 

Not for I/O 
pins 

t  0.1 +5 µA 

IIHZ/ ILZ 

Input current for common I/O pins 
(3V port) VCCNB = 3.6V; VI = Vcc or GND ±0.1 t 15 µA 

Input current for common I/O pins 
(5V port) VCCNB = 5.5V; VI = VCC or GND 10.1 t 15 µA 

loz 

3-State output OFF-state current 
(3V port) 

VCCNB = 3.6V; VI = VIH or VIL; 
Vo = VCC or GND 

0.1 t 5 µA 

3-State output OFF-state current 
(5V port) 

VCCNB = 5.5V; VI = VIH or VIL; 
VO = VCC or GND 

0.1 ±5 µA 

ICC 
Quiescent supply current (3V port) VCCNB = 3.6V; VI = Vcc or GND; to = 0 0.1 10 µA 

Quiescent supply current (5V port) VCCNB = 5.5V; VI = or GND; 10 = 0 0.1 10 µA 

01CC 

Additional quiescent supply current per 
input pin (3V port) VCCNB = 2.7V to 3.6V; VI = VCC —0.6V; to = 0 5 500 µA 

Additional quiescent supply current per 
input pin (5V pool VCCNB = 4.5V to 5.5V; VI = VCC -2.1V; Ip = 0 5 500 µA 

NOTES: 
1. All typical values are measured at VCCA = 5.OV, VCCB = 3.3V and Tame = 25'C. 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

AC CHARACTERISTICS 
GND = CV; tr =tt ≤ 2.5 ns; CL = 50 pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCCA = 5 V ±0.5 V VCCB = 3.3 V ±0.3 V VCCB = 2.7 V 
MIN TYP MAX MIN TYP MAX MIN TYP MAX 

tPHL/tPLH 
Propagation delay 
A to 8 n n 

Figures 1, 3 
1.5 4.5 7.0 

1.5 4.0 6.5 1.5 4.5 7.0 ns 
1.5 4.0` 6.5 

tPHL/tPLH 
Propagation delay 
B to A n n 

Figures 1, 3 
1.5 4.5 7.0 

1.5 4.0 6.5* 1.5 4.5` 7.0 ns 
1.5 4.0* 6.5 

tPZHitPZL 
3-State output enable time 
OE to A0 Figures 2, 3 

1.5 7.0 11.0 
1.5 6.2 10 1.5 7.0 11.0 ns 

1.5 6.2` 10 

tPZHitPZL 3-State output enable time 
OE to B 

Figures 2, 3 
1.5 5.7 8.7 

1.5 5.0 8.1 1.5 5.7 8.7 ns 
1.5 5.0 8.1 

tPHZ/tPLZ 
3-state output disable time 

to An
Figures 2, 3 

1.5 5.7 8.0 1.5 5.3` 7.5 1.5 5.7 8.0 ns 
1.5 5.3` 7.5 

tPHZ/tPLZ 
3-state output disable time 
OE to Bn

Figures 2, 3 
1.5 6.2 8.5 

1.5 5.8 7.8 1.5 6.2 8.5 ns 
1.5 5.8` 7.8 

NOTE: 
All typical values are measured at Tamb = 25°C. 

Typical values are measured at VCCA = 5.0 V and V~cg = 3.3 V. 

AC WAVEFORMS 
VM=1.5 Vat 2.7V ≤VCC ≤3.6V 
VM = 0.5 x VCCA at VCCA ±4.5 V 
V0 = VOL +0.3Vat ±3.6V 

Vx = VOL + 0.1 x (VCC — VOLI at VCCA ? 4.5 V 

V7 =VOH _0.3VatVG0 <3.6V 

V7 = VpH —0.1 x (VpH — GND) at VCCA 24.5 V 

VOL and VpH are the typical output voltage drop that occur with the output load. 

Vi 

Inputs 

GND 

von 

Outputs 

VOL 

VM

tPHL F IPLH 

SV01714 

Figure 1. Input (An, B) to output 
(BO, AO) propagation delays and output transition times. 

vl

bE INPUT 

GND 

vcc 

OUTPUT 
LOW-to OFF 
OFF-to-LOW 

VOL 

VOH 
OUTPUT 

HIGH-to-OFF 
OFF-to-HIGH 

GND 

1PHZ —► 

V0 

Vy 

PZL 

too 1-

outputs outputs 
enabled —"__ disabled 

VM 

_ outputs 
enabled 

SV01713 

Figure 2. 3-state enable and disable times. 
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Philips Semiconductors Product specification 

Octal dual supply translating transceiver (3-State) 74LVC4245A 

VCCB 
3.6 

33 

3.0 

2.7 

2.4 

21 

18 

1.5 

1.2 

— GCCA ~ VCCB  

0 1.2 1.5 1.8 2.1 2.4 2.7 3.0 3.3 3.6 3.9 4.2 4.5 4.8 5.1 5.4 
Full ope anon Complies with TTL levels —~ VCCA 

SV01715 

Figure 3. Supply Operation Area. 

TEST CIRCUIT 

Test Sr

VCC Vi
IPLH11pOL Open 

< 27V V55 IPLZ11PZL 2 * VCC 

2.7V -3.65 2.7V tPHZ11PZH GND SP00003 

Figure 4. Load circuitry for switching times. 
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Philips Semiconductors Section 4 
Low Voltage CMOS (LVC16) 

Advanced Low Voltage CMOS Logic 

CONTENTS 
74LVC16240A 16-bit buffer/line driver; inverting (3-State)   707 
74LVC16241 A 16-bit buffer/line driver (3-State)   712 
74LVC16244A/ 
74LVCH16244A 16-bit buffer/line driver; 5-volt tolerant inputs/outputs (3-State)   717 
74LVC162244A/ 
74LVCH162244A 16-bit buffer/line driver; with 3052 series termination resistors; 5-volt input/output tolerant (3-State)   722 
74LVC16245A/ 
74LVCH16245A 16-bit bus transceiver with direction pin; 5V tolerant (3-State)   727 
74LVC162245A/ 
74LVCH162245A 16-bit bus transceiver with direction pin; 30O series termination resistors; 5V Input/Output tolerant (3-State) 732 
74LVC16373A/ 
74LVCH16373A 16-bit O-type transparent latch with 5-volt tolerant inputs/outputs (3-State)   737 
74LVC16374A/ 
74LVCH16374A 16-bit edge-triggered O-type flip-flop with 5-volt tolerant inputs/outputs (3-State)   743 
74LVCH16541A 16-bit buffer/line driver; 5-volt tolerant I/O (3-State)   749 

705 





Philips Semiconductors Product specification 

16-bit buffer/line driver; inverting (3-State) 74LVC16240A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

DESCRIPTION 
The 74LVC16240A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. Inputs can be driven from either 3.3V or 5V 
devices. In 3-State operation, outputs can handle 5V. These 
features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC16240A is a 16-bit inverting buffer/line driver with 
3-State outputs. The 3-State outputs are controlled by the output 
enable inputs 1 OE and 2OE. A HIGH on n E causes the outputs to 
assume a high impedance OFF-state. 

The 74LVC16240A is identical to the 74LVC16244A but has 
inverting outputs. 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25 °C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH
Propagation delay 
1An to 1Yn; 
2An to 2Yn 

CL = 50pF 
Vcc = 3.3V 2.7 no 

Ci Input capacitance 5.0 pF 

CPO Power dissipation capacitance per 
buffer Vcc = 3.3V 25 pF 

NOTES: 
1. CPO is used to determine the dynamic power dissipation (PO in uW): 

Pp = CPD x x f; + E (CL x Vcc2 x fo) where: 
fi = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x Vc~2 x fo) = sum of outputs. 

PIN CONFIGURATION 

bo C 

1Y0 C 
1v1 C 
GND C 
1Y2 C 
1Y3 C 
V00 C 

2Y0 C 
2Y1 C 
GND 10 

2Y2 11 

2Y3 12 

300 

301 14 

GND 15 

302 16 

3Y3 17 

v00 18 

400 19 

401 i0

GND 21 

4Y2 22 

4Y3 23 

400 24 

~T 
48 200 

47 1A0 

46 1A1 

45 GOD 

44 1A2 

43 1A3 

42 vcc 

41 2A0 

40 2A1 

39 GND 

38 2A2 

37 2A3 

3 3A0 

3J 3A1 

34 GND 

33 3A2 

32 3A3 

31 vcc 

30 4A0 

29 4A1 

28 GND 

27 4A2 

26 4A3 

25 300 

S W00041 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVC16240A DL VC16240A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40'C to +85°C 74LVC16240A DGG VC16240A DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; inverting (3-State) 74LVC16240A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 10 Output enable input 
(active LOW) 

2, 3, 5, 6 1 YO to 1Y3 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31, 42 Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 Data outputs 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 Data outputs 

24 Output enable input 
(active LOW) 

25 3G Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 Data inputs 

36, 35, 33, 32 3A0 to 3A3 Data inputs 

41, 40, 38, 37 2A0 to 2A3 Data inputs 

47, 46, 44,43 1 AO to 1A3 Data inputs 

48 205 Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

n0E nAn nYn 

L L H 

L H L 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1OE 

2E 

3O5 

4O5 

EN1 

EN2 

EN3 

EN4 

48 N 

26 N 

24 N 

47 
2160 110 

111 3 

162 
44 6 1Y2 

193 6 113 
41 8 2i " - 2A0 2Y0 
4 9 261 2Y1 

2A2 2Y2 

2A3 
37 12 2Y3 

360 36 
13 3Y0 3V 

3A1 14 3Y1 

3A2 33 -S,, 16 3Y2 

3A3 
32 N. 17 3Y3 

4A0 30  19 400 40 N.

4A1 N. 20 401 

4A2 2 N. 22 402 

4A3 26 N. 23 4Y3 

SW00059 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; inverting (3-State) 74LVC16240A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN. MAX. 

VCC 
DC supply voltage (for max. speed 
performance) 2.7 3.6 V 

VCC 
DC supply voltage (for low-voltage 
applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

VO 
DC output voltage range; output HIGH or 
LOW state 0 V CC V 

Vo DC output voltage range; output 3-State 0 5.5 V 

Tamb 
Operating ambient temperature range in 
free air

See DC and AC characteristics 
for individual device —40 +85 °C 

tr, q Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

ns/V

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC DC supply voltage —0.5 +6.5 V 

IIK DC input diode current VI <0 - -50 mA 

VI DC input voltage Note 2 —0.5 +6.5 V 

'OK DC output diode current VC > VCC or Vp <0 - t 50 mA 

VC DC output voltage; output HIGH or LOW 
state Note 2 —0.5 VCC + 0.5 V 

Vp DC output voltage; output 3-State Note 2 —0.5 6.5 V 

Ip DC output source or sink current Vp = 0 to VDC — t 50 mA 

'GND ICC DC VCD or GND current — t 100 mA 

Tst9 Storage temperature range —65 +150 C 

Ptot 

Power dissipation per package 

— SO package 

- SSOP and TSSOP package 

Above +70'C derate linearly 8mW/K 

Above +60°C derate linearly 5.5mW/K 

500 

500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; inverting (3-State) 74LVC16240A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GNU (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40 C to +85 CC 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 1.2V VCC 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc=2.7V; Vi=VIH or VIL; to=-12mA V0 -0.5 

V 
Vcc = 3.0V; Vi = VIH or VIL; to =-100µA V00 —0.2 Vcc 

Vcc=3.OV; Vi=VIH or VIL, to=-18mA V00 -0.6 

Vcc=3.OV;Vi=VIH or VIL; lo=-24mA Vcc-0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; to = 100µA GND 0.20 

Vcc = 3.OV; VI = or VIL; to = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 µA 

IO 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; Vo = 5.5V or GND 0.1 ±5 µA 

Ion Power off leakage supply Vcc = 0.0V; VI or VG = 5.5V 0.1 ± 10 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; to = 0 0.1 20 µA 

41 cc 
Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V V —0.6V; 0 cc = = cc o = 5 500 µ A 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tH = tF = 2.5ns; CL = 50pF; RL = 50052; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vc0 = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn 

1, 3 1.5 2.8 4.7 1.5 5.7 12 ns 

tPZH 
tPZL 

3-State output enable time 
1 ~E to 1 Yn; 
2C to 2Yn 

2,3 1.5 3.5 5.4 1.5 6.4 18 ns 

tpHz 
tPLZ 

3-State output disable time 
1OE to 1Yn; 
2QE to 2Yn 

2,3 1.5 3.9 5.1 1.5 6.1 11 ns 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 

1997 Jul 29 710 



Philips Semiconductors Product specification 

16-bit buffer/line driver; inverting (3-State) 74LVC16240A 

AC WAVEFORMS 
VM = 1.5V at VOA ≥ 2.7V; VM = 0.5 at VSO <2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VOC ≥ 2.7V; VX = VOL + 0.1 Vic at <2.7V 
VY = VOH -0.3V at VOO ≥ 2.7V; Vy = VOH -0.1 VOO at VOO <2.7V 

VI

An 
INPUT 

GND 

VOH

f 

tPHL' 

Vn 
OUTPUT 

VOL 

~ tPLH ' 

S W00045 

Waveform 1. Input (An) to output (Yn) propagation delay times 

VI

OE INPUT 

GND 

VCC - -
On OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPHZ 

On OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

1PZL 

tPZH y 

outputs —
enabled 

outputs 
disabled 

VM

_ outputs 
enabled 

SW00046 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

St
2 * vcc 

0— Open 
0— GND 

RL=500 f2 

RL=500 0 

TEST SWITCH VCC VIN 

tPLH/tPHL Open <2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOuT 
of pulse generators. 

SW00047 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74LVC16241A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 

noise and ground bounce 

• Direct interface with TTL levels 

DESCRIPTION 
The 74LVC16241A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. Inputs can be driven from either 3.3V or 5V 
devices. In 3-State operation, outputs can handle 5V. These 
features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC16241A is a 16-bit buffer/line driver with 3-State outputs. 
The 3-State outputs are controlled by the output enable inputs n~E 
and nOE. Schmitt-trigger action at all inputs makes the circuit highly 
tolerant for slower input rise and fall times. The device can be used 
as four 4-bit buffers, two 8-bit buffers or one 16-bit buffer. 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25 ° C; tr = t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

CL = 50pF 
Vcc = 3.3V 

2,9 ns 

Ci Input capacitance 5.0 pF 

Cp0 Power dissipation capacitance per buffer Vi = GND to V0~1 25 pF 

NOTES: 
1. CP0 is used to determine the dynamic power dissipation (P0 n µW): 

PD = CPD x Vcc2 x f; + E (CL X VcG2 x fO) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vc = supply voltage in V; 
2 (CL x V~G2 x to) = sum of outputs. 

PIN CONFIGURATION 

1l~ C 

1Y0 C 
1Y7 C 
GND C 

1Y2 C 
1Y3 C 
vcc C 

2Y0 C 

2Y1 C 
GND 10 

2Y2 11 

203 12 

300 13 

301 14 

GND 15 

3Y2 16 

3Y3 17 

vcc 18 

400 19 

401 20 

GND 21 

402 22 

403 E i 23 

4ba 24 

48 20E 

47 1 AO 

46 1A1 

45 GOD 

44 1 A2 

43 1A3 

42 vcc 

J 2A0 

40 2A1 

39 GND 

38 2A2 

37 2A3 

36 3A0 

35 3A1 

34 GOD 

33 3A2 

32 3A3 

31 vcc 

30 4A0 

29 4A1 

28 GND 

27 4A2 

26 4A3 

25 30E 

S W00049 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85`C 74LVC16241A DL VC16241A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74LVC16241A DGG VC16241A DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74LVC16241A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 125E Output enable input 
(active LOW) 

2, 3, 5, 6 1Y0 to 1Y3 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 GND Ground (OV) 

7, 18, 31, 42 Voc Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 Data outputs 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 Data outputs 

24 4iS Output enable input 
(active LOW) 

25 3OE Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 Data inputs 

36, 35, 33, 32 3A0 to 3A3 Data inputs 

41, 40, 38, 37 2A0 to 2A3 Data inputs 

47, 46, 44, 43 lA0 to 1A3 Data inputs 

48 2OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

1O5 

2OE 

3OE 

405 

1 N, ENt 

EN2 

EN3 

EN4 

48 

25 

24 N, 

1A0 z 1Y0 1V 

1A1 3 101 

1A2 
44 5 1Y2 

1A3 
43 6 1Y3 

2A0 8 2Y0 V 
4 s 2A1 201 

2A2 
e 1 2Y2 

2A3 
7 12 2Y3 

3A0 
36 13 3Y0 3V 
35 14 3A1 301 

3A2 
33 16 3Y2 

3A3 
32 17 303 

4A0 30 19 400 

4A1 
2s 20 401 

4A2 
27 22 402 

4A3 26 23 403 

5W00055 

FUNCTION TABLES 

INPUTS OUTPUT 

na€ IAn, 4An lYn, 4Yn 

L H H 

L L L 

H X Z 

INPUTS OUTPUT 

nOE 2An,3An 2Yn,3Yn 

H H H 

H L L 

L X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74LVC16241A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN. MAX. 

V 
cc 

DC supply voltage (for max. speed 
performance) 

2,7 3.6 V 

VGG 
DC supply voltage (for low-voltage 
applications) 

1,2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

Vo DC output voltage range; output HIGH or 
LOW state 0 VGG 

V

Vp DC output voltage range; output 3-State 0 5.5 V 

T 
amb 

Operating ambient temperature range in 
free air 

See DC and AC characteristics 
for individual device 

—40 +85 °C 

t„ f1 Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT MIN 
MAX 

VGc DC supply voltage —0.5 +6.5 V 

IIK DC input diode current VI <0 - -50 mA 

VI DC input voltage Note 2 —0.5 +6.5 V 

I0K DC output diode current VG > VGG or V0 <0 - t 50 mA 

VG DC output voltage; output HIGH or LOW 
state 

Note 2 —0.5 VGG + 0.5 V 

VG DC output voltage; output 3-State Note 2 -0.5 6.5 V 

IG DC output source or sink current VG = 0 to VGG — t 50 mA 

IGND. ICC DC VGG or GND current — t 100 mA 

Tsry Storage temperature range -O5 +150 C 

Ptot

Power dissipation per package 

— SO package 

- SSOP and TSSOP package 

Above +70°C derate linearly 8mW/K 

Above +60'C derate linearly 5.5mW/K 
500 

500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions' is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74 LVC 16241 A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VcC = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VoH HIGH level output voltage 

Vcc=2.7V; VI=VIH or VIL; to=-12mA Vcc-0.5 

V 
Vcc = 3.0V; Vi = VIH or VIL; to = -100µA Vcc—0.2 Vcc 

VCC = 3.0V; Vi = VIH or VIL, 10 = -18mA Vcc -0.6 

VCC = 3.0V; V1 = VIH or VIL, to = -24mA VCC -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; V1 = or VIL; Ip = 12mA 0.40 

V VCC = 3.0V; V1 = VIH or VIL; Ip = 100µA GND 0.20 

Vcc = 3.0V; V1 = VIH or VIL to = 24mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND ±0.1 ±5 pA 

Ioz 3-State output OFF-state current VCC = 3.6V; V1 = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

loll Power off leakage supply Vcc = 0.0V; VI or Vp = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = or GND; Ip = 0 0.1 20 µA 

AI 
cc 

Additional quiescent supply current 
per input pin 2.7V to 3.6V; V V Vcc = I = cc —0.6V; Ip = 0 5 500 µA 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS 
GND = 0V; tR = tR = 2.5n5; CL = 50pF; RL = 50052; Tamb = 40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
nAn to nYn; 
nAn to nYn 

1, 4 1.5 2.9 4.4 1.5 5.4 13 ns 

tPZH 
tpZL 

3-State output enable 
time 
10E to 1Yn; 
4OEto4Yn 

3, 4 1.5 4.4 5.8 1.5 6.8 17 ns 

tPHZ 
tPLZ 

3-State output disable 
time 
1 OE to 1 Yn; 
4OE to 4Yn 

3,4 1.5 4.3 5.8 1.5 6.8 11 ns 

tpzH 
tPZL 

3-State output enable 
time 
2OE to 2Yn; 
3OE to 3Yn 

2,4 1.5 4.4 5.5 1.5 6.5 19 ns 

tPHZ 
tpLZ 

3-State output disable 
time 
2OE to 2Yn; 
3OE to 3Yn 

2, 4 1.5 4.9 5.4 1.5 6.4 12 ns 

NOTE: 
1. All typical values are at VCC = 3.3V and Tamb = 25`C. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74LVC16241 A 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VCC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 

Vx = VOL + 0.3V at VCC ≥ 2.7V; Vp = VOL + 0.1 VCC at VCC <2.7V 
VY = VON -0.3V at VCC ≥ 2.7V; Vv = VON -0.1 VCC at VCC <2.7V 

V 

1An, 2An 
INPUT V 

GND 

` tPHL' I` tPLH 'I 

VOH 

1Yn, 2Yn 
OUTPUT M 

V0L  

S W0005I 

Waveform 1. Input (nAn) to output (nYn) propagation times 

Vi

2OE. 3OE 
INPUT 

GND  

`/cc - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPH2 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZ 

iPZH ; 

outputs •_— outputs 
enabled disabled 

VM 

outputs 
enabled 

SW00053 

Waveform 2. 3-State enable and disable times for the input 
(2OE, 3OE) 

v, 

TOE, 4O 
INPUT 

GND 

VCC - - 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VON  
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

IPHZ 

tPZL 

IPZH ~ 

outputs 
enabled 

outputs 
disabled 

outputs 
enabled 

SW00052 

Waveform 3. 3-State enable and disable times for the input 
(1E, 4 ) 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VCC 
St

2 . VCC 
o— Open 
o-- GND 

RL-b00 O 

RL=500 O 

TEST SWITCH VCC VIN 

tPL Hit PHL Open < 2.7V V00 

tPLZ/tPZL 

tPHZ/tPZH 

2 o VCC 
GND 

2.7- 3.6V 2.7V 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 4. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V input/output tolerant 74LVC16244A/ 
(3-State) 74LVCH16244A 

FEATURES 
• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-tA 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bus hold (74LVCH16244A only) 

DESCRIPTION 
The 74LVC(H)16244A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. Inputs can be driven from either 
3.3V or 5V devices. In 3-State operation, outputs can handle 5V. 
These features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC(H)16244A is a 16-bit non-inverting buffer/line driver with 
3-State outputs. The device can be used as four 4-bit buffers, two 
8-bit buffers or one 16-bit buffer. The 3-State outputs are controlled 
by the output enable inputs 1OE and 2O. A HIGH on nOE causes 
the outputs to assume a high impedance OFF-state. The device can 
be used as four 4-bit buffers, two 8-bit buffers or one 16-bit buffer. 

The 74LVC(H)16244A is identical to the 74LVC16240A but has 
non-inverting outputs. 

The 74LVCH16244A bus hold data inputs eliminates the need for 
external pull up resistors to hold unused inputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85CC 74LVC16244A DL VC16244A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40'C to +85'C 74LVC16244A DOG VC16244A DOG SOT362-1 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVCH16244A DL VCH16244A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74LVCH16244A DGG VCH16244A DOG SOT362-1 

PIN CONFIGURATION 

--- 
125E C 
150 C 
151 C 

GND C 
152 C 
153 C 
Vcc C 
250 C 
251 C 

GND 10 

252 11 

253 12 

350 13 

351 14 

GND 15 

352 i 6 

3V3 17 

vcc 18 

450 19 

451 20 

GND 21 

452 22 

4V3 23 

4Ot za 

48 225E 

47 1 AO 

46 1A1 

45 GND 

44 1A2 

43 1A3 

a2 vcc 

4 ) 2A0 

40 2A1 

39 GND 

38 2A2 

37 2A3 

36 3A0 

35 3A1 

34 GND 

33 3A2 

32 3A3 

31 VCc 

30 4A0 

29 4A1 

26 GND 

27 4A2 

26 4A3 

25 Sox 

SW00194 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; t1 = ti ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/iPLH
Propagation delay 
1An to 1Yn; 
2An to 2Yn 

_ 

VL 53 3V cc = 
3.0 ns 

Ci Input capacitance 5.0 pF 

CPU Power dissipation capacitance per buffer Vi = GND to V0C1 25 pF 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD n uW): 

PD = Cp0 x V0C2 x f; + E (CL x VCO2 x t5) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V0C = supply voltage in V; 
2 (CL x x to) = sum of the outputs. 

1997 Oct 28 717 853-1994 18612 



Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V input/output tolerant 
(3-State) 

74LVC16244A/ 
74LVCH16244A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1OE Output enable input 
(active LOW) 

2, 3, 5,6 1 YO to 1Y3 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 GNU Ground (OV) 

7, 18, 31, 42 V Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 Data outputs 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 Data outputs 

24 4OE Output enable input 
(active LOW) 

25 3OE Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 Data inputs 

36, 35, 33, 32 3A0 to 3A3 Data inputs 

41, 40, 38, 37 2A0 to 2A3 Data inputs 

47, 46, 44, 43 1A0 to 1A3 Data inputs 

48 2OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE nAn nYn 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

105 

2O5 

3O5 

4O5 

N,. 1EN 

2EN 

3EN 

4EN 

48 N,. 

25 

24 I, 

1A0 
7 1 

2 170 V 

1A1 3 171 

1A2 
4 5 172 

IA3 
43 6 173 

2A0 
1 8 270 2C 

2A1 9 271 

2A2 1 272 

2A3 2 273 

3A0 36 13 370 31' 
5 4 3A1 371 

3A2 
3 16 372 

3A3 
32 7 373 

4A0 30 19 470 V 

4A1 20 471 

4A2 22 472 

4A3 26 23 473 

SW00056 

BUSHOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V input/output tolerant 
(3-State) 

74LVC 16244A/ 
74LVCH 16244A 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC DC supply voltage —0.5 +6.5 V 

IIK DC input diode current VI <0 - -50 mA 

Vi DC input voltage Note 2 —0.5 +6.5 V 

IOK DC output diode current VO > VCC or VO <0 - t 50 mA 

VO DC output voltage; output HIGH or LOW 
state Note 2 —0.5 VCC + 0.5 V 

VO DC output voltage; output 3-State Note 2 —0.5 6.5 V 

IO DC output source or sink current VO = 0 to VCC - ±50 mA 

'GND ICC DC VCC or GND current — t 100 mA 

Tstg Storage temperature range —65 +150 °C 

Ptot 

Power dissipation per package 

— SO package 
- SSOP and TSSOP package 

Above +70°C derate linearly 8mW/K 
Above +60°C derate linearly 5.5mW/K 

500 
500 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN. MAX. 

VVCC
DC supply voltage (for max. speed 2.7 3.6 V 

V 
CC 

DC supply voltage (for low-voltage 
applications) 1.2 3.6 V 

VI DC Input voltage range 0 5.5 V 

V 
O 

DC output voltage range; output HIGH or 
LOW state 

0 V 
cc V 

VO DC output voltage range; output 3-State 0 5.5 V 

T 
amb 

Operating ambient temperature range in 
free air 

See DC and AC characteristics 
for individual device 

—40 +85 °C

tr, t1 Input rise and fall times VCC = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 nsN 

1997 Oct 28 719 



Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V input/output tolerant 
(3-State) 

74LVC16244A/ 
74LVCH 16244A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
Vc0 = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

ViL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO = -12mA VCC - 0.5 

V 
VCC = 3.0V; Vi = VIH or VIL; IO =-100µA VCC-0.2 VCC 

Vcc = 3.0V; Vi = VIH or VIL, IO =-18mA Vcc- 0.6 

Vcc = 3.0V; VI = VIH or VIL. IO = -24mA VCC -0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO = 12mA 0.40 

V VCC = 3.0V; VI = VIH or VIL; IO = 100µA 0.20 

Vcc = 3.0V; VI = VIH or VIL IO = 24mA 0.55 

II Input leakage current VCC = 3.6V; V1 = 5.5V or GND5 ±0.1 ±5 uA 

IOZ 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.SV or GND 0.1 t 5 µA 

Ion Power off leakage supply VCC = 0.0V; VI or VO = 5.5V 0.1 t 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; IO = 0 0.1 20 µA 

~I 
cc 

Additional quiescent supply current 
per input pin V 2.7V to 3.6V; V V cc = = cc —0.6V; IO = 0 5 500 µA 

IBHL Bus hold LOW sustaining current VCC = 3.0V; VI = 0.8V2, 3, a 75 µA 

18HH Bus hold HIGH sustaining current VCC = 3.0V; VI = 2.0V2, 3, a —75 µA 

IBHLO Bus hold LOW overdrive current VCC = 3.6V2, a, s 500 µA 

1BHHO Bus hold HIGH overdrive current VCC = 3.6V2, a, s —500 µA 

NOTES: 
All typical values are at VCC = 3.3V and Tamb = 25°C. 

2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds VCC allowing 5.5V on the input terminal. 

1997 Oct 28 720 



Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V input/output tolerant 
(3-State) 

74LVC16244N 
74LVCH 16244A 

AC CHARACTERISTICS 
GND = 0V; tR = tF = 2.5ns; CL = 50pF; RL = 5OO12; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0 3V Vcc = 2.7V Voo = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn 

1 1.5 3 4.5 1.5 5.5 11.0 ns 

tPZH 
tPZL 

3-State output enable time 
10E to 1Yn; 
2OE to 2Yn 

2, 3 1.5 3.5 5.5 1.5 6.5 15.0 ns 

tPHZ 

tPLZ 

3-State output disable time 
10E to 1Yn; 
2OC tO 2Yn 

2,3 1.5 3.7 5.2 1.5 6.2 10.0 ns 

NOTE: 
1. All typical values are at V00 = 3.3V and Tamb = 25C. 

AC WAVEFORMS 

VM = 1.SV at VO0 ≥ 2.7V; VM = 0.5 VO0 at V0O < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 
Vx = VOL + 0.3V at V0O ≥ 2.7V; Vx = VOL + 0.1 VOO at VOC <2.7V 
Vv = VOH -0.3V at V00 ≥ 2.7V; Vy = VOH -0.1 VO0 at VO0 <2.7V 

Waveform 1. Input (An) to output (Yn) propagation delay times 

v,  

nOF INPUT 

GND 

vcc - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

PZL 

iPHZ —~ tpZH i

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  
outputs _ _ outputs 
enabled disabled 

outputs 
enabled 

SW00058 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

V00 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

2 = vcc 
O— Open 
O- GND 

RL=500 U 

TEST SWITCH VOO VIN 

tPLH/tPHL Open < 2.7V V0O 

tPLZitPZL 

tPHZ/tPZH 

2 oVOO 
GND 

2.7- 3.6V 2.7V 

DEFINITIONS 

AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

5W00047 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; with 3052 series termination 74LVC162244A/ 
resistors; 5V input/output tolerant (3-State) 74LVCH162244A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• Bus Hold on data inputs (74LVCH162244A only) 

• Integrated 3052 termination resistors 

DESCRIPTION 
The 74LVC(H)162244A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. Inputs can be driven from either 
3.3V or 5V devices. In 3-State operation, outputs can handle 5V. 
These features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC(H)162244A is a 16-bit non-inverting buffer/line driver 
with 3-State outputs. The device can be used as four 4-bit buffers, 
two 8-bit buffers or one 16-bit buffer. The 3-State outputs are 
controlled by the output enable inputs 1O€ and 2OE. A HIGH on 
nO causes the outputs to assume a high impedance OFF-state. 
The 74LVC(H)162244A is designed with 3052 series termination 
resistors in both HIGH and LOW output stages to reduce line noise. 
The device can be used as four 4-bit buffers, two 8-bit buffers or one 
16-bit buffer. 

The 74LVCH162244A bus hold data inputs eliminates the need for 
external pull up resistors to hold unused inputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVC162244A DL VC162244A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40'C to +85°C 74LVC162244A DGG VC162244A DGG SOT362-1 

48-Pin Plastic SSOP Type III -40°C to +85°C 74LVCH162244A DL VCH162244A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40'C to +85'C 74LVCH162244A DGG VCH162244A DGG SOT362-1 

PIN CONFIGURATION 

IDS L 

1Y0 C 
1V1 ' 3 

GND C 

1Y2 r5 

193 C 
vcc 

290 C 

291 C 
GND 10 

2Y2 11 

293 12 

390 13 

391 14 

GND 15 

392 16 

393 17 

vcc 16 

490 19 

491 

GND 21 

4Y2 22 

493 23 

4on 24 

v 
48 205 

47 1A0 

46 1A1 

45 GND 

a4 1 1A2

43 1A3 

az vcc 

41 2A0 

a0 2A1 

J GND 

38 2A2 

J 2A3 

36 3A0 

35 3A1 

34 GND 

J 3A2 

32 3A3 

31 vcc 

30 4A0 

29'. 4A1 

28 GND 

27 4A2 

26 4A3 

2J 305 

Sw00194 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25°C; tr = t1 ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

1PHL/tPLH 

Propagation delay 
1An to lYn; 
2An to 2Yn VL=5O3V Cc = 

2.9 ns 

Ci Input capacitance 5.0 pF 

CPp Power dissipation capacitance per buffer Vi = GND to V0c1 25 pF 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD n fIW): 
PD = CPD x Vcc2 x f; + E (CL x Vc~2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; 
F (CL x Vcc2 x fc) = sum of the outputs. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; with 30Q series termination 74LVC162244A/ 
resistors; 5V input/output tolerant (3-State) 74LVCH 162244A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1 OE Output enable input 
(active LOW) 

2, 3, 5, 6 1 YO to 1 Y3 Data outputs 

4, 1O 15, 21, 
28, 34, 39, 45 GND Ground (OV) 

7, 18, 31, 42 Vcc Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 Data outputs 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 Data outputs 

24 4O Output enable input 
(active LOW) 

25 3OE Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 Data inputs 

36, 35, 33, 32 3A0 to 3A3 Data inputs 

41, 40, 38, 37 2A0 to 2A3 Data inputs 

47, 46, 44, 43 1AO to 1A3 Data inputs 

48 20E Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

nOt nAn nYn 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1OE 

2OE 

3OE 

4OE 

N. 1EN 

2EN 

3EN 

4EN 

48 N, 

25 N, 

24 N, 

1A0 
47 

1 
2 100 C 

IA1 3 101 

182 
44 5 IY2 

183 
3 6 103 

280 
4 8 200 2C 
40 9 281 201 

2A2 
38 1 202 

2A3 
37 2 203 

3A0 36 13 300 1 30 

3A1 4 301 

3A2 
33 16 302 

3A3 
32 7 303 

4A0 30 9 400 40 

4A1 20 401 

4A2 22 4Y2 

483 26 23 403 

S W00056 

BUSHOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; with 30Q series termination 74LVC162244A/ 
resistors; 5V input/output tolerant (3-State) 74LVCH 162244A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS 
LIMITS

UNIT 
MIN MAX 

Vcc DC supply voltage —0.5 +6.5 V 

IiK DC input diode current Vi <0 - -50 mA 

Vi DC input voltage Note 2 —0.5 +6.5 V 

'OK DC output diode current VO > or VO < 0 - t 50 mA 

VO DC output voltage; output HIGH or LOW 
state 

Note 2 —0.5 Vcc + 0.5 V 

VO DC output voltage; output 3-State Note 2 —0.5 6.5 V 

lO DC output source or sink current VO = 0 to Vcc - t 50 mA 

'GND ICc DC Vcc or GND current — t 100 mA 

Tstg Storage temperature range —65 +150 °C 

Ptot Power dissipation per package 

— SSOP and TSSOP package Above +60°C derate linearly 5.5mW/K 500 mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS

MIN MAX.
UNIT 

V 
cc 

DC supply voltage (for max. speed 
performance) 2,7 3.6 V 

V 
cc 

DC supply voltage (for low-voltage 
applications) 

1,2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

V 
O 

DC output voltage range; output HIGH or 
LOW state 

0 V 
cc V 

VO DC output voltage range; output 3-State 0 5.5 V 

T 
amD 

Operating ambient temperature range in 
free air 

See DC and AC characteristics 
for individual device 40 +85 C 

tr, t1 Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 

nsN 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; with 3052 series termination 74LVC162244A/ 
resistors; 5V input/output tolerant (3-State) 74LVCH 162244A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85`C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
Vcc = 1.2V Vcc 

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; Vi = VIH or VIL; to = —6mA Vcc —0.5 

V Vcc = 3.0V; VI = VIH or VIL; IO =-100µA Vcc—0.2 Vcc 

Vcc = 3.0V; VI = VIH or VIL, lO = 12mA Vcc—0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = 6mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; to = 100µA 0.20 

Vcc = 3.0V; VI = VIH or VIL, 10 = 12mA 0.55 

II Input leakage current Vcc = 3.6V; V1 = 5.5V or GND5 ±0.1 +5 µA 

IOZ 3-State output OFF-state current Vcc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 t 5 µA 

loll Power off leakage supply Vcc = 0.0V; VI or VO = 5.5V 0.1 t 10 µA 

Icc Quiescent supply current Vcc = 3.6V; VI = Vcc or GND; Ip = 0 0.1 20 µA 

AI 
cc 

Additional quiescent supply current 
per control pin V 2.7V to 3.6V; V = V —0.6V; I 0 cc = — cc o = 5 500 µ A 

of cC 
Additional quiescent supply current 
per data input pin V 2.7V to 3.6V; V = V cc = — cc —0.6V; Io = 0 150 750 µA 

IBHL Bus hold LOW sustaining current VCO = 3.0V; VI = 0.8V2, 3, a 75 µA 

IBHH Bus hold HIGH sustaining current VOc = 3.0V; VI = 2.0V2, 3, a —75 µA 

IBHLO Bus hold LOW overdrive current VCO = 3.6V2, 3 s 450 µA 

IBHHO Bus hold HIGH overdrive current VCC = 3.6V2, a, 5 —450 µA 

NOTES: 
1. All typical values are at VCC = 3.3V and Tamb = 25°C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds VCC allowing 5.5V on the input terminal. 

1998 Feb 17 725 



Philips Semiconductors Product specification 

16-bit buffer/line driver; with 3052 series termination 74LVC162244A/ 
resistors; 5V input/output tolerant (3-State) 74LVCH 162244A 

AC CHARACTERISTICS 
GND = 0V; tR = tF = 2.5ns; CL = 5opF; RL = 500U; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V VCc = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn 

1 1.5 2.9 6.3 1.5 7.3 ns 

tPZH 
tpZL 

3-State output enable time 
10Eto 1Yn; 
2O to 2Yn 

2,3 1.5 3.4 7.1 1.5 8.1 ns 

tpHZ 
tpLZ 

3-State output disable time 
1OE to lYn; 
213E to 2Yn 

2,3 1.5 2.8 5.0 1.5 6.0 ns 

NOTE: 
1. All typical values are at VCC = 3.3V and Tarttb = 25°C. 

AC WAVEFORMS 

VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VOC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 
VX = VOL + 0.3V at VCC ≥ 2.7V; VX = VOL + 0.1 VCC at VCC <2.7V 
Vy = VOH —0.3V at VCC ≥ 2.7V; Vy = VOH -0.1 VCC at VCC <2.7V 

v, 

An INPUT

GND 

vor, 
` tPHL' 

Yn OUTPUT 

VOL 
SW00057 

Waveform 1. Input (An) to output (Yn) propagation delay times 

v,  

nOP INPUT 

GND 

vcc _ . 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

voL 

VOH 
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

outputs _,-~ outputs 
enabled disabled 

VM 

outputs 
enabled 

SW00058 
Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

SI

TEST SWITCH Vcc VIN 

tPLH/tPHL Open <2.7V Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

5W00047 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 5V tolerant 74LVC16245N 
(3-State) 74LVCH16245A 

FEATURES 
• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• High impedance when Vcc = 0 

• All data inputs have bus hold (74LVCH16245A only) 

DESCRIPTION 
The 74LVC(H)16245A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. Inputs can be driven from either 
3.3V or 5V devices. In 3-State operation, outputs can handle 5V. 
These features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC(H)16245A is a 16-bit transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 
The 74LVC(H)16245A features two output enable (nOr) inputs for 
easy cascading and two send/receive (nDIR) inputs for direction 
control. nOC controls the outputs so that the buses are effectively 
isolated. This device can be used as two 8-bit transceivers or one 
16-bit transceiver. 

The 74LVCH16245A bus hold data inputs eliminates the need for 
extreme pull up resistors to hold unused inputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40'C to +85C 74LVC16245A DL VC16245A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74LVC16245A DGG VC16245A DGG SOT362-1 

48-Pin Plastic SSOP Type III —40`C to +85°C 74LVCH16245A DL VCH16245A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74LVCH16245A DGG VCH16245A DGG SOT362-1 

PIN CONFIGURATION 

1DIR C 
1B0 

1B1 

GND C 
1B2 

163 C 
VCc1 L.

1B4 ° 

1B5 

GND 10 

1 B6 11 

1B7 12 

260 13 

2B1 14 

GND ' 15 

262 16 

2B3 17 

vccl 

2B4 19 

265 X20 

GND 

2B6 22 

2B7 23 

2DIR 24 

48 1os 

47 1A0 

46 1A1 

45 GND 

4 1A2 

43 1A3 

42 vcc2 

41 1A4 

40 1A5 

39 GND 

38 1A6 

37 1A7 

36 2A0 

35 2A1 

J GND 

3 2A2 

32 2A3 

31 VCC2 

30 2A4 

29 2A5 

28 GND 

27 2A6 

J 2A7 

25 20 

SW00198 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tpLH 
Propagation delay 
An to En; 
Bn to An 

CL 
VL 53P3V 

cc = 

3.0 no 

C1 Input capacitance 5.0 pF 

Clio Input/output capacitance 10 pF 

CpD Power dissipation capacitance per buffer Vi = GND to Vcc1 30 pF 

NOTES: 
. CpD is used to determine the dynamic power dissipation (PD n µW): 

Pc = CpD x VDp2 x f; + E (CL x Vcc2 x f5) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
F (CL x Voce x fa) = sum of the outputs. 

1997 Sep 25 727 853-2013 18424 



Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 5V tolerant 
(3-State) 

74LVC16245A/ 
74LVCH 16245A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1DIR Direction control 

2, 3, 5, 6, 8, 9, 1 BO to 1 B7 Data inputs/outputs 11,12 

4, 10, 15, 21, 
28, 34, 39,45 GND Ground (OV) 

7, 18, 31, 42 Vic Positive supply voltage 

13, 14, 16, 17, 2B0 to 2B7 Data inputs/outputs 
19, 20, 22, 23 

24 2DIR Direction control 

25 20E Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 Data inputs/outputs 

47, 46, 44, 43, 
41, 40, 38, 37 1 AO to 1A7 Data inputs/outputs 

48 1OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUT 

n0E nDIR nAn nBn 

L L A = B inputs 

L H Inputs B = A 

H X Z Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1os 48

1DIR 1

2O5 25

2DIR 24

1A0 

1A1 

1A2 

1A3 
4

1A4 4

1A5 4

a 

N, G3 

N-, 3 EN1 [BA] 

  3 EN2 [AB] 

N, G6 

N, 6 EN4 [BA) 

  6 ENS [AB] 

r 

46 

vi a 

D 2 V 

3 

1A6 

1A7 3

2A0 
3 

38 

s 

s 

e 

s 

2A1 

1 

12 

35 

O4 a 3 

D 5 

2A2 3 

2A3 32 

2A4  

2A5 

2A6 

2A7 

2 

160 

181 

1B2 

IB3 

1B4 

1B5 

1B6 

1B7 

2B0 

4 2B1 

 6 2B2 

7 2B3 

9 2B4 

0 2B5 

  2B6 

23 2B7 

sW00196 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 5V tolerant 74LVC16245N 
(3-State) 74LVCH 16245A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN. MAX. 

VCC 
DC supply voltage (for max. speed 
performance) 2 7 3.6 V 

VCC 
DC supply voltage (for low-voltage 
applications) 1.2 3.6 V 

Vi DC Input voltage range 0 5.5 V 

VO 
DC output voltage range; output HIGH or 
LOW state 0 VCC V

VO DC output voltage range; output 3-State 0 5.5 V 

T amb 
Operating ambient temperature range in 
free air 

X10 +85 °C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

nsN

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT
MIN MAX 

VCC DC supply voltage —0.5 +6.5 V 

IIK DC input diode current Vi <0 - -50 mA 

Vi DC input voltage Note 2 —0.5 +6.5 V 

'OK DC output diode current VO > VCC or VO <0 - t 50 mA 

VO DC output voltage; output HIGH or LOW 
state Note 2 —0.5 VCC + 0.5 V 

VO DC output voltage; output 3-State Note 2 —0.5 6.5 V 

IO DC output source or sink current VO = 0 to VCC - t 50 mA 

IGND ICC DC VCC or GND current — t 100 mA 

T19 Storage temperature range —65 +150 C 

Ptot 

Power dissipation per package 

— SO package 

- SSOP and TSSOP package 

Above +70°C derate linearly 8mW/K 

Above +60°C derate linearly 5.5mW/K 

500 

500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 

1997 Sep 25 729 



Philips Semiconductors Product specification 

(3-State) 
16-bit bus transceiver with direction pin; 5V tolerant 74LVC16245A/ 

74LVCH 16245A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VOO = 1.2V Vcc 

V 
Vcc=2.7to3.6V 2.0 

VlL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc=2.7to3.6V 0.8 

VOH HIGH level output voltage 

Vcc =2.7V;Vi = VIH or VIL; 10=-12mA Vcc-0.5 

V 
Vcc = 3.0V; V1 = VIH or VlL; 

lo 

= 

-100µA 

V00-0.2 
Vcc 

Vcc = 3.0V; V1 = VIH or VIL lo = -18mA V00 -O.6 

Vcc = 3.0V; Vi = VIH or VIL; IO = -24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; Vi = VIH or VIL; Ip = 12mA 0.40 

V Vcc = 3.0V; Vi = VIH or ViL; 1O = 100µA 0.20 

VOO = 3.0V; Vi = VIH or VIL lo = 24mA 0.55 

Ii Input leakage current VCO = 3.6V; Vi = 5.5V or GND ±0.1 ±5 µA 

IOZ 3-State output OFF-state current? VOO = 3.6V; Vi = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

loll Power off leakage supply VCO = 0.0V; Vi or VO = 5.5V 0.1 ± 10 µA 

ICC Quiescent supply current Vcc = 3.6V; Vi = VOC or GND; lO = 0 0.1 20 µA 

DI Moo
Additional quiescent supply current 

input pin V 2.7V to 3.6V; V = V -O.6V; I 0 cC = I - cc O = 5 500 N A 

IBHL Bus hold LOW sustaining current VCC = 3.0V; Vi = 0.8V2, 3. 4 75 µA 

IBHH Bus hold HIGH sustaining current Vcc = 3.0V; Vi = 2.0V2. 3, a —75 µA 

IBHLO Bus hold LOW overdrive current VOO = 3.6V2, 3, 5 500 µA 

IBHHO Bus hold HIGH overdrive current VCc = 3.6V2, 3, s —500 µA 

NOTES: 
1. All typical values are at VCc = 3.3V and Tamb = 25CC. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds VCc allowing 5.5V on the input terminal. 
7. For I/O ports the parameter Ioz includes the input leakage current. 

AC CHARACTERISTICS 
GND = 0V; tH = tF = 2.5ns; CL = 50pF; AL = 500G; Tamb = 40°C to +85`C. 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tPHL 
tPLH 

Propagation delay 
nAn to nBn; 
nBn to nAn 

1 1.5 3 4.5 1.5 5.5 13 ns 

tPZH 
tpZL 

3-State output enable time 
nOC to nAn; 
nOE to nBn 

2, 3 1.5 4 6.1 1.5 7.1 15 ns 

tPHZ 
tpLZ

3-State output disable time 
nOC to nAn; 
nOC to nBn 

2, 3 1.5 4 5.6 1.5 6.6 11 ns 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25°C. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 5V tolerant 
(3-State) 

74LVC16245A1 
74LVCH 16245A 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VCC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VCC ≥ 2.7V; Vx = VOL + 0.1 VCC at VCC <2.7V 
Vy = VOH -0.3V at VCC ≥ 2.7V; Vy = VOH -0.1 VCC at VCC <2.7V 

Waveform 1. Input (nAn, nBn) to output (nBn, nAn) 
propagation delay times 

vi  

5E INPUT 

GND 

VOL - - 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

Von 

IPH2 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

tPZH 

outputs 
enabled 

outputs 
disabled 

VM

outputs 
enabled 

SW00064 
Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VCC 
Si 

2*V00
o--  Open 
o— GND 

RL=500 bi 

RL=500 Li 

TEST SWITCH VCC VIN 

tPLH/tPHL Open <2.7V VCc 

tPLZ/tPZL 

tPHZ/tPZH 

2 *VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 30Q series 74LVC162245A/ 
termination resistors; 5V Input/Outputs tolerant (3-State) 74LVCH162245A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-tA 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 

noise and ground bounce 

• Direct interface with TTL levels 

• Bus hold on data inputs (74LVCH162245A only) 

• Integrated 3052 termination resistors 

DESCRIPTION 
The 74LVC(H)162245A is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. Inputs can be driven from either 
3.3V or 5V devices. In 3-State operation, outputs can handle 5V. 
These features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVC(H)162245A is a 16-bit transceiver featuring 
non-inverting 3-State bus compatible outputs in both send and 
receive directions. The 74LVC(H)162245A features two output 
enable (nOE) inputs for easy cascading and two send/receive 
(nDIR) inputs for direction control. nOC controls the outputs so that 
the buses are effectively isolated. The 74LVC(H)162245A is design 
with 30O series termination resistors in both HIGH and LOW output 
stages to reduce line noise. This device can be used as two 8-bit 
transceivers or one 16-bit transceiver. 

The 74LVCH162245A bus hold data inputs eliminates the need for 
extreme pull up resistors to hold unused inputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVC162245A DL VC162245A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74LVC162245A DGG VC162245A DGG SOT362-1 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVCH162245A DL VCH162245A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74LVCH162245A DGG VCH162245A DGG SOT362-1 

PIN CONFIGURATION 

1016 

1B0 C 47 1A0 
161 C 46 1A1 

GND C 45 GND 
162 C 44 1A2 

163 C 43 1A3 

vccl az vccz 

164 C 411 IA4 

IB5 C 40 IA5 

GND 10 GND 

1B6 11 38 1 A6 

1 B7 12 37; 1A7 

2B0 13 36 2A0 

2B1 14 35 2A1 

GND 15 34 GND 

2B2 16 33 2A2 

263 17 32 2A3 

vccl 18 31 VCC2 
2B4 19 30 2A4 

2B5 20 29 2A5 

GND 28 GND 

266 22 27 286 

2B7 23 62  2A7 

2DIR 24 25 205 

SW00198 

QUICK REFERENCE DATA 
GND = 0V; Ta, b = 25-C; tr = t, 5 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Bn; 
Bn to An VL = 5 pF

cc = 
3.3 ns 

Ci Input capacitance 5.0 pF 

C 10 Input/output capacitance 10 pF 

CPD Power dissipation capacitance per buffer VI = GND to V001 28 pF 

NOTES: 
1. COD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD x V002 x f, + E (CL x V002 x t 0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL x VGc2 x f0) = sum of the outputs. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 30Q series 74LVC162245A/ 
termination resistors; 5V Input/Outputs tolerant (3-State) 74LVCH162245A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1DIR Direction control 

2, 3, 5, 6, 8, 9, 
11, 12 1 BO to 1 B7 Data inputs/outputs 

4, 10, 15, 21, 
28, 34, 39, 45 GND Ground (OV) 

7, 18, 31, 42 V Positive supply voltage 

13, 14, 76, 17, 
19, 20, 22, 23 2B0 to 2B7 Data inputs/outputs 

24 2DIR Direction control 

25 20E Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 Data inputs/outputs 

47, 46, 44, 43, 
41, 40, 38, 37 1AO to 1A7 Data inputs/outputs 

48 1OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS INPUTS/OUTPUT 

nOE nDIR nAn nBn 

L L A = B inputs 

L H inputs B = A 

H X Z Z 

H = HIGH voltage level 
L= LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

ibE 48 N-, 03 

1DIR 1 N-, 3 EN1 [BA] 

3 EN2 [AB] 

25E 25 I~ G6 

2DIR 24 N 6 6144 [BA] 

6 EN5 [AB] 

r 
1A0 

4 vi 4 1so 

D 2v 

1A1 
46 3 

181 

1A2 
44 5 

1B2 

1A3 
43 6 

1B3 

1A4 
41 8 

184 

1A5 
40 9 

IB5 

1A6 
11 

IB6 

1A7 
37 2 

IB7 

6 
V4 4 

3 
280 

D 5 

35 4 
2A1 2B1 

2A2 2B2 

2A3 
3 

7 2B3 

2A4 3 9 284 

2A5 2
0 

265 

2 286 

2A7 
3 

287 

SW00196 

BUSHOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 30Q series 74LVC162245A/ 
termination resistors; 5V Input/Outputs tolerant (3-State) 74LVCH 1 62245A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN. MAX. 

V
cc 

DC supply voltage (for max. speed 
performance) 

2,7 3.6 V 

V 
CC 

DC supply voltage (for low-voltage 
applications) 

1.2 3.6 V

Vi DC Input voltage range 0 5.5 V 

V 
O 

DC output voltage range; output HIGH or 
LOW state 

0 V 
cc 

V

VO DC output voltage range; output 3-State 0 5.5 V 

T 
a" 

Operating ambient temperature range in 
free air 

—40 +85 C 

t„ tt Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc=2.7to3.6V 

0
0 

20
10 

nsN 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT MIN 
MAX 

VCC DC supply voltage —0.5 +6.5 V 

I1K DC input diode current Vi <0 - -50 mA 

Vi DC input voltage Note 2 —0.5 +6.5 V 

'OK DC output diode current VO a VcC or VO <0 - t 50 mA 

VO DC output voltage; output HIGH or LOW 
state 

Note 2 —0.5 VcC + 0.5 V 

VO DC output voltage; output 3-State Note 2 —0.5 6.5 V 

IO DC output source or sink current VO = 0 to VCC - ±50 mA 

'GND. ICC DC VCC or GND current — f 100 mA 

T 19 Storage temperature range —65 +150 °C 

Ptot Power dissipation per package 

— SSOP and TSSOP package Above +60'C derate linearly 5.5mW/K 500 
NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 3052 series 74LVC162245A/ 
termination resistors; 5V Input/Outputs tolerant (3-State) 74LVCH 1 62245A 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 =1.2V VOO

V 
Vcc = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
Vcc = 1.2V GND 

V 
Vcc = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = -6mA 
Vcc —0.5 

V Vcc = 3.OV; V1 = VIH or VIL; Ia = -100µA V00-0.2 Vcc 

Vcc=3.0V; VI=VIH or VIL IO =-12mA 
Vcc—0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; IO = 6mA 0.40 

V Vcc = 3.OV; VI = VIH or VIL; IO = 100µA 0.20 

VOO = 3.OV; VI = VIH or VIL IO = 12mA 0.55 

II Input leakage current Vcc = 3.6V; VI = 5.5V or GND5 ±0.1 ±5 µA 

IOZ 3-State output OFF-state current? Vcc = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ±5 pA 

loll Power off leakage supply Vcc = 0.0V; VI or VO = 5.5V 0.1 ± 10 µA 

Icc 

Quiescent supply current VOO = 3.6V; VI = Vcc or GND; 
to = 0 0.1 20 µA 

91 
cc 

Additional quiescent supply current 
per control pin V 2.7V to 3.6V; V = V 

cc = - cc 

—0.6V; IO = 0 5 500 µA 

01 
cc 

Additional quiescent supply current 
per data input pin 2,7V to 3.6V; V V 

Vcc = 

= 

cc 

—0.6V; Ip = 0 150 750 µA 

IBHL Bus hold LOW sustaining current VOO = 3.OV; VI = 0.8V• 2, 3.4 75 pA 

IBHH Bus hold HIGH sustaining current Vcc = 3.OV; VI = 2.OV, 2, 3. 4 -75 µA 

IBHLO Bus hold LOW overdrive current Vcc = 3.6V2. 3, s 450 µA 

IBHHO Bus hold HIGH overdrive current Vcc = 3.6V2. 3• s —450 µA 

NOTES: 
1. All typical values are at Vcc = 3.3V and Tamb = 25"C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds Vcc allowing 5.5V on the input terminal. 
7. For I/O ports the parameter IOZ includes the input leakage current. 

AC CHARACTERISTICS 
GND = 0V; tH = tP = 2.5ns; CL = 50pF; AL = 50052; Tamb = —40 C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL 

tPLH 

Propagation delay 
nAn to nBn; 
nBn to nAn 

1 1.5 3.3 5.7 1.5 6.7 ns 

tPZH 
tPZL 

3-State output enable time 
nOE to nAn; 
nOE to nBn 

2, 3 1.5 4.3 7.5 1.5 8.5 ns 

tPHZ 
tPLZ 

3-State output disable time 
nOE to nAn; 
nOE to nBn 

2, 3 1.5 4.0 6.5 1.5 7.5 ns 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25`C. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin; 30Q series 74LVC162245A/ 
termination resistors; 5V Input/Outputs tolerant (3-State) 74LVCH162245A 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VCC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VCC ≥ 2.7V; Vx = VOL + 0.1 VCC at VCC <2.7V 
Vy = VOH -0.3V at VCC ≥ 2.7V; Vy = VOH -0.1 VCC at VCC <2.7V 

Vi —

An, Bn 
INPUT 

GND 

VOH 
\ tPHL'  IPLH'I

Bn, An 
OUTPUT 

VOL  
S W00063 

Waveform 1. Input (nAn, nBn) to output (nBn, nAn) 
propagation delay times 

Vi 

OE INPUT 

GND 

Vcc -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH  

tPHZ — 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

PZH i 

outputs  _ outputs 
enabled disabled 

VM 

outputs 
enabled 

SW00064 
Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

Vcc 
S 

Test Circuit for 3-State Outputs 
SWITCH POSITION 

2 * VCC 
O— Open 
O-  GNU 

RL=500 St 

RL=500 51 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 74LVC16373A1 
inputs/outputs (3-State) 74LVCH16373A 

FEATURES 
• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETt 1 flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bus hold (74LVCH167373A only) 

• High impedance when Vcc = 0 

DESCRIPTION 
The 74LVC(H)16373A is a 16-bit D-type transparent latch featuring 
separate D-type inputs for each latch and 3-State outputs for bus 
oriented applications. One latch enable (LE) input and one output 
enable (OE) are provided for each octal. Inputs can be driven from 
either 3.3V or 5V devices. In 3-State operation, outputs can handle 
5V. These features allow the use of these devices in a mixed 
3.3V/5V environment. 

The 74LVC(H)16373A consists of 2 sections of eight D-type 
transparent latches with 3-State true outputs. When LE is HIGH, 
data at the Dn inputs enter the latches. In this condition the latches 
are transparent, i.e., a latch output will change each time its 
corresponding D-input changes. 

When LE is LOW the latches store the information that was present 
at the D-inputs a set-up time preceding the HIGH-to-LOW transition 
of LE. When OE is LOW, the contents of the eight latches are 
available at the outputs. When GE is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the OE input does not 
affect the state of the latches. 

The 74LVCH16373A bus hold data inputs eliminates the need for 
external pull up resistors to hold unused inputs. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = t1 ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
Dn to On 
LE to On 

CL = 50pF 
VcC = 3.3V 3.0 

3.4 
ns 

C1 Input capacitance 5.0 pF 

CPD Power dissipation capacitance per latch VOO = 3.3V 26 pF 

NOTES: 
• CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD x Vcc2 x f; + E (CL x VOO2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fp = output frequency in MHz; VOO = supply voltage in V; 
E (CL x Vcc2 x fa) = sum of outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74LVC16373A DL VC16373A DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74LVC16373A DGG VC16373A DGG SOT362-1 

48-Pin Plastic SSOP Type III -40°C to +85°C 74LVCH16373A DL VCH16373A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74LVCH16373A DGG VCH16373A DGG SOT362-1 

PIN CONFIGURATION 

1OE C 
1Oo 

1O1 

GND C 
1O2 L 
1O3 

VCc C 
1O4 L 
1O5 C 

GND 10 

1O6 11 

1O7 12 

2O0 13 

2O1 14 

GND 15 

2O2 16 

2O3 17 

V00 18 

2O4 19 

2O5 C 
GND 21 

2O6 zz 

2O7 23 

215E 24 

48 1 LE 

47 1D0 

46 1D1 

45 GND 

44 1D2 

43 1D3 

42 VCc 

41 1D4 

40 1D5 

39 GND 

38 1D6 

37 1D7 

2D0 

35 2D1 

GND 

33 2D2 

32 2D3 

31 Vcc 

30 2D4 

29 2O5 

28 GND 

27 2D6 

26 2D7 

25 2LE 

SW00066 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC16373N 
74LVCH 16373A 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1OE Output enable input 
(active LOW) 

2, 3, 5, 6, 8, 9, 100 to 107 Data inputs/outputs 
11, 12 

4, 10, 15, 21, GND Ground (OV) 
28, 34, 39, 45 

7, 18, 31, 42 Vc Positive supply voltage 

13, 14, 16, 17, 200 to 207 Data inputs/outputs 
19, 20, 22, 23 

24 20E Output enable input 
(active LOW) 

25 2LE 
Latch enable input (active 
HIGH) 

36, 35, 33, 32, 
30, 29, 27, 26 

2D0 to 2D7 Data inputs 

47, 46, 44, 43, 
41, 40, 38, 37 

1 DO to 1 D7 Data inputs 

48 1 LE Latch enable input (active 
HIGH) 

LOGIC DIAGRAM 

LOGIC SYMBOL 

24 

105 205 
47  1D0 

ID1 

100  

101 46 

102 102 44 

1D3 103 43 

1D4 104 41 

105 105 40 

106 106 38 

12 1D7 107 37 

200 200 13 36 

14 201 201 35 

202 202 16 33 

17 2D3 203 32 

2D4 204 19 30 

2D5 205 20 29 

27 2D6 206 22 

26  207 207  23 

1LE 2LE 

48 25 

SW00067 

FUNCTION TABLE (per section of eight bits) 

OPERATING MODES 
INPUTS INTERNAL 

LATCHES 

OUTPUTS 

~€ LE Dn QO to 07 

enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

latch and read register 
L 
L 

L 
L h 

L 
H 

L 
H 

latch register and disable outputs H 
H 

L 
L h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prio to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC16373N 
74LVCH16373A 

LOGIC SYMBOL (IEEE/IEC) 

1OE ' ti 1EN 

1LE 46 C3 
2GE 25 2EN 

24 2LE O4 

1 D 
47 2 1O0 3O V 

1D1 4 3 1O1 

1O2 44 5 1O2 

1O3 
3 6 1O3 

1O4 8 1O4 

1D5 40 9 1O5 

1O6 1O6 

1O7 37 2 1O7 

2O0 36 3 2O0 4O 2O 
35 14 2O1 2O1 

2D2 33 16 2O2 

2D3 
32 17 2O3 

2O4 30 9 2O4 

2D5 29 20 2O5 

2D6 7 22 2O6 

2D7 26 23 2O7 

0W00069 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V DC input voltage range; output HIGH or LOW state 0 VOO 
V 

DC output voltage range; output 3-State 0 5.5 

Tamb Operating free-air temperature range —40 +85 C 

t1, tt Input rise and fall times VOO = 1.2 to 2.7V 
VOO = 2.7 to 3.6V 

0 
0 

20 
10 

nsN 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC16373A/ 
74LVCH16373A 

ABSOLUTE MAXIMUM RATINGS1
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage -0.5 to +6.5 V 

IIK DC input diode current Vi < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

'OK DC output diode current Vo > VCC or VO < 0 t 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 —0.5 to 6.5 

lO DC output source or sink current VO = 0 to VCC t 50 mA 

'GND ICC DC VCC or GND current t 100 mA 

Tsr9 Storage temperature range —65 to +150 'C 

PTor 

Power dissipation per package 

— plastic mini-pack (SO) 

— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 
mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCC 

V 
VCC=2.7to3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC =2.7to3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL; Io =-12mA VCC-0.5 V 

VCC = 3.OV; VI = VIH or VIL; to =-100µA VCC-0.2 VCC 

V VCC = 3.OV; VI = VIH or VIL, lo =-18mA VCC -0.6 

VCC =3.OV;VI =VIH or VIL 1O =-24mA VCC —0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; lo = 12mA 0.40 

V VCC = 3.OV; VI = VIH or VIL; to = 100µA 0.20 

VCC = 3.OV; VI = VIH or VIL, to = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND6 ±0.1 ±5 µA 

IOZ 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 t 5 µA 

loll Power off leakage supply VCC = 0.0V; VI or VO = 5.5V t 10 µA 

loo Quiescent supply current VCC = 3.6V; VI = VCC or GND; to = 0 0.1 20 µA 

DI CC 
Additional quiescent supply 
current per input pin V 2.7V to 3.6V; V V 0.6V; I 0 CC = I = CC — O = 5 500 P A 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC16373A/ 
74LVCH 16373A 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

IBHL Bus hold LOW sustaining current V00 = 3.0V; VI = 0.8V2. 3, a 75 µA 

IBHH Bus hold HIGH sustaining current V00 = 3.0V; VI = 2.0V2, a, a —75 µA 

IBHLO Bus hold LOW overdrive current V00 = 3.6V2, a, s 500 µA 

IBHHO Bus hold HIGH overdrive current V00 = 3.6V2• a, s —500 µA 

NOTES: 
1. All typical values are at V00 = 3.3V and Tamb = 25`C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds VC0 allowing 5.5V on the input terminal. 

AC CHARACTERISTICS 
GND = 0V; tR = tF = 2.5ns; CL = 50pF; RL = 500O; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX TYP 

tpHL 
IPLH 

Propagation delay 
Dn to On 1, 5 1.5 3.0 4.7 1.5 5.7 12 ns 

tPHL 
IPLH 

Propagation delay 
LE to On 2,5 1.5 3.4 4.8 1.5 5.8 14 ns 

tpzH 
tPZL 

3-State output enable time 
GE to On 4,5 1.5 3.5 5.5 1.5 6.5 18 ns 

ipHZ 
tPLZ 

3-State output disable time 
GE to On 4,5 1.5 3.9 5.4 1.5 6.4 11 ns 

t LE pulse width HIGH 2 3 2.0 — 3 — — ns 

ts„ Set-up time Dn to LE 3 1.7 —0.1 — 1.7 — — ns 

th Hold time Dn to LE 3 1.2 0.1 — 1.2 — — ns 

NOTE: 
1. All typical values are at VOc = 3.3V and Tamb = 25`C. 

AC WAVEFORMS 
VM = 1.5V at V00 ≥ 2.7V; VM = 0.5 V00 at Vcc < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the output load. 
Vx = VOL + 0.3V at V00 ≥ 2.7V; Vx = VOL + 0.1 V00 at V00 <2.7V 
VY = VOH —0.3V at V00 ≥ 2.7V; VY = VOH -0 I  V0C at V00 <2.7V 

Vi 

Dn INPUT 

GND 

V00 
~PHL IPLH 

On OUTPUT 

VOL

SW00070 

Waveform 1. Input (Dn) to output (On) propagation delays 

Vi 

LE INPUT /VM VM 

GND \
VM 

IPHL IPLH 
VOH 

On OUTPUT \VM VM 

VOL  

SW00071 

Waveform 2. Latch enable input (LE) pulse width, the latch 

enable input to output (On) propagation delays 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch with 5 Volt tolerant 
inputs/outputs (3-State) 

74LVC 16373A1 
74LVCH 16373A 

AC WAVEFORMS (Continued) 
VM = 1.5V at VOO ≥ 2.7V; VM = 0.5 VOO at VOO < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 Vcc at VOO <27V 
Vy = VOH -0.3V at VOO ≥ 2.7V; Vy = VOH -0.1 VOO at Vcc <2.7V 

Do VI ~ 
INPUT 

GND 

vi
LE 
INPUT 

GND 

M 

th 

tsU tsu 

a th4 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW00073 

Waveform 3. Data set-up and hold times for the Dn input to the 
LE input 

vi

OE INPUT 

GND 

scc - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

tPHZ -~ 

PZL 

vOH  

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZH ► 

outputs 
enabled 

outputs 
disabled 

VM

outputs 
enabled 

S W00072 

Waveform 4. 3-State enable and disable times 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

Vcc 
Sr 

2 •ycc 
O-- Open 
o— GND 

RL=500 S2 

RL=500 SI 

TEST SWITCH VOO VIN 

tPLH/fPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ1tPZH 

2 * VCC 
GND 

2.7— 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit edge triggered D-type flip-flop with 5 Volt 74LVC16374A/ 
tolerant inputs/outputs (3-State) 74LVCH16374A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2 V to 3.6 V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bus hold (74LVCH16374A only) 

• High impedance when Vcc = 0 

DESCRIPTION 
The 74LVC(H)16374A is a 16-bit edge-triggered flip-flop featuring 
separate D-type inputs for each flip-flop and 3-State outputs for bus 
oriented applications. The 74LVC16374A consists of 2 sections of 
eight positive edge-triggered flip-flops. A clock (CP) input and an 
output enable (GE) are provided for each octal. Inputs can be driven 
from either 3.3V or 5V devices. In 3-State operation, outputs can 
handle 5V. These features allow the use of these devices in a mixed 
3.3V/5V environment. 

The flip-flops will store the state of their individual D-inputs that meet 
the set-up and hold time requirements on the LOW-to-HIGH CP 
transition. 

When C is LOW, the contents of the flip-flops are available at the 
outputs. When ZEE is HIGH, the outputs go to the high impedance 
OFF-state. Operation of the iT input does not affect the state of the 
flip-flops. 

The 74LVCH16374A bus hold data inputs eliminates the need for 
external pull up resistors to hold unused inputs. 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = t1 <2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t t PHL PLH 
Propagation delay 
Cp to On 

CL = 50pF 
Vcc = 3.3V 3.8 ns 

fMAX Maximum clock frequency 150 MHz 

Ci Input capacitance 5.0 pF 

CpO Power dissipation capacitance per flip-flop Vcc = 3.3V1 30 pF 

NOTES: 
Cp0 is used to determine the dynamic power dissipation (PO n µW): 
PD = Cp0 x Vcc2 x f1+ F (CL x V~c2 x fc) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x Vcc2 x fO) = sum of outputs. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40C to +85'C 74LVC16374A DL VC16374A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74LVC16374A DGG VC16374A DGG SOT362-1 

48-Pin Plastic SSOP Type III -40"C to +85°C 74LVCH16374A DL VCH16374A DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85C 74LVCH16374A DGG VCH16374A DGG SOT362-1 

PIN CONFIGURATION 

1DE Li 
1O0 C 
1O1 C 

GND C 
1O2 C 
1O3 C 
vcc 

1O4 C 

1O5 C 
GND 10 

1o6 11 

1O7 12 

2O0 13 

2O1 14 

GND 15 

2O2 16 

2O3 17 

v00 16 

2O4 19 

2O5 20 

GND 21 

2O6 22 

2O7 23 

20E 2a 

v 
46 1cP 

47 1 DO 

46 1D1 

45 GND 

44 1O2 

43 1 D3 

a2 vcc 

41 1O4 

40 1D5 

39 GND 

36 1O6 

37 1D7 

36 2O0 

35 2O1 

34 GND 

33 2O2 

32 2O3 

31 vcc 

30 2O4 

29 2O5 

28 GND 

27 2O6 

26 2O7 

25 2CP 

SW00074 
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Philips Semiconductors Product specification 

16-bit edge triggered D-type flip-flop with 5 Volt 
tolerant inputs/outputs (3-State) 

74LVC16374A/ 
74LVCH 16374A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 10E Output enable input 
(active LOW) 

2, 3, 5, 6, 8, 9, 
11, 12 1O0 to 1O7 3-State flip-flop outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31, 42 VO0 Positive supply voltage 

13, 14, 16, 17, 
19, 20, 22, 23 

2O0 to 2O7 3-State flip-flop outputs 

24 2OE 
Output enable input 
(active LOW) 

25 2CP Clock input 

36, 35, 33, 32, 
30, 29, 27, 26 

2D0 to 2D7 Data inputs 

47, 46, 44, 43, 
41, 40, 38, 37 1 DO to 1 D7 Data inputs 

48 1CP Clock input 

LOGIC DIAGRAM 

LOGIC SYMBOL 

24 

10E 205 
47  ID0 

1D1 

100  

101 46 
102 102 44 

103 103 43 
1D4 104 41 

1D5 105 40 
11 1D6 106 38 

37 12 107 107 

13 2D0 200 36 
14 2D1 201 35 

202 202 16 33 
17 2D3 203 32 

30 19 2D4 204 
20 2D5 205 29 

22 2D6 206 27 
26  23 2D7 207  

1CP 2CP 

48 25 
0W00075 

FUNCTION TABLE 

OPERATING MODES 
INPUTS INTERNAL 

FLOPSF 
OUTPUTS 

nOE nCP nDx 00 to O7 

Load and read register 
L 
L 

T 
t 

I 
h 

L 
H 

L 
H 

Load register and disable outputs 
H 
H 

I 
T 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
Z = high impedance OFF-state 
r = LOW-to-HIGH CP transition 
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Philips Semiconductors Product specification 

16-bit edge triggered D-type flip-flop with 5 Volt 
tolerant inputs/outputs (3-State) 

74LVC16374A! 
74LVCH 16374A 

LOGIC SYMBOL (IEEE/IEC) 

1OE 

1CLK 

1 1EN 

C1 4 > 

2O5 24 ^ 2EN 

2CLK 25 > C2 

47 I DO 
r 

2 1O0 D 1V 

1O1 46 3 1O1 

1O2 
44 5 1O2 

1O3 
43 6 1O3 

1O4 8 1O4 

1O5 
40 9 1O5 

1O6 38 
1O6 

1O7 
37 2 1O7 

2O0 36 3 2O0 2O V 

2O1 3 4 2O1 

2O2 
33 16 2O2 

2D3 32 17 2O3 

2D4 30 9 2O4 

2D5 
29 20 2O5 

2O6 27 22 2O6 

2O7 
26 23 2O7 

SW00077 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 
DC supply voltage (for max. speed performance) 2.7 3.6 

V 
DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC input voltage range 0 5.5 V 

V 
O 

DC input voltage range; output HIGH or LOW state 0 Vcc 
V 

DC output voltage range; output 3-State 0 5.5 

Tamb Operating tree-air temperature range —40 +85 °C 

t„ t1 Input rise and fall times Vcc = 1.2 to 2.7V 
Vcc=2.7to3.6V 

0 
0 

20 
10 nsN 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

tolerant inputs/outputs (3-State) 
16-bit edge triggered D-type flip-flop with 5 Volt 74LVC16374N 

74LVCH 16374A 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134). 
Voltages are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +6.5 V 

IIK DC input diode current VI < 0 -50 mA 

VI DC input voltage Note 2 —0.5 to +6.5 V 

IOK DC output diode current VO > Voc or VO < 0 t 50 mA 

VO
DC output voltage; output HIGH or LOW state Note 2 —0.5 to VCC +0.5 

V 
DC output voltage; output 3-State Note 2 -0.5 to 6.5 

Io DC output source or sink current VO = 0 to VCC f 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 

Power dissipation per package 

— plastic mini-pack (SO) 
— plastic shrink mini-pack (SSOP and TSSOP) 

above +70°C derate linearly with 8 mW/K 

above +60°C derate linearly with 5.5 mW/K 

500 

500 
mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40 C to +85C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCC = 1.2V VCC 

V 
VCC = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 
VCC = 1.2V GND 

V 
VCC = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7V; VI = VIH or VIL; 
to 

=-12mA VCC—0.5 

V 
VCC = 3.OV; VI = VIH or VIL; lo = -100µA VCC -0.2 VCC 

VCC = 3.OV; VI = VIH or VIL, to = -18mA VCC— 0.6 

VCC = 3.OV; VI = VIH or VIL, lo =-24mA VCC-0.8 

VOL LOW level output voltage 

VCC = 2.7V; VI = VIH or VIL; Ip = 12mA 0.40 

V VCC = 3.OV; VI = VIH or VIL; to = 100µA 0.20 

VCC = 3.OV; VI = VIH or VIL IO = 24mA 0.55 

II Input leakage current VCC = 3.6V; VI = 5.5V or GND6 f 0.1 t 5 µA 

IOz 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 +5 µA 

l oll Power off leakage supply VCC = 0.0V; VI or VO = 5.5V t 10 µA 

ICC Quiescent supply current VCC = 3.6V; VI = VCC or GND; lo = 0 0.1 20 µA 

'41CC
Additional quiescent supply 
current per input pin VCC = 2.7V to 3.6V; VI = VCC —0.6V; IO = 0 5 500 µA 
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Philips Semiconductors Product specification 

16-bit edge triggered D-type flip-flop with 5 Volt 
tolerant inputs/outputs (3-State) 

74LVC16374A/ 
74LVCH 16374A 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85`C 

MIN TYP1 MAX 

IBHL Bus hold LOW sustaining current Vcc = 3.OV; Vi = 0.8V2. 3, a 75 µA 

IBHH Bus hold HIGH sustaining current VOO = 3.OV; Vi = 2.0V2, 3, a —75 µA 

IBHLO Bus hold LOW overdrive current 
Vcc 

= 3.6V2.3, 5 500 µA 

IBHHO Bus hold HIGH overdrive current VOO = 3.6V2, 3, 5 -500 µA 

NOTES: 
1. All typical values are at 

Vcc 

= 3.3V and Tamb = 25`C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified Vi level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds Vcc allowing 5.5V on the input terminal. 

AC CHARACTERISTICS 
GND = 0V; tR = tF = 2.5ns; CL = 50pF; RL = 500O; Taw b = 40`C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT 
Vcc = 3.3V ±0.3V Vcc = 2.7V Vcc = 1.2V 

MIN TYP1 MAX MIN MAX MAX 

tPHL 
tPLH 

Propagation delay 
CP to On 1,4 1.5 3.8 5.4 1.5 6.4 17 ns 

tpzH
1PZL 

3-State output enable time 
E to On 2 4 1.5 3.6 5.6 1.5 6.6 20 ns 

tpHZ
tPLZ 

3-State output disable time 
OC to On 2 4 1.5 3.9 5.5 1.5 6.5 12 ns 

tw CP pulse width 
HIGH or LOW 

1 3.0 1.5 - 3.0 — — ns 

t 5 Set-up time Dn to CP 3 2.0 0.3 — 1.9 — — ns 

th Hold time Dn to CP 3 1.5 —0.3 — 1.1 — — ns 

f 
max 

Maximum clock pulse 
frequency 

1 100 - - 80 — — MHz 

NOTE: 
1. All typical values are at Vcc = 3.3V and Tamb = 25'C. 
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Philips Semiconductors Product specification 

On OUTPUT 

VOL 

tolerant inputs/outputs (3-State) 
16-bit edge triggered D-type flip-flop with 5 Volt 74LVC16374A/ 

74LVC H 16374A 

AC WAVEFORMS 
VM = 1.5V at VCC ≥ 2.7V; VM = 0.5 VCC at VCC < 2.7V. 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at VCC ≥ 2.7V; Vx = VOL + 0.1 VCC at VCC <2.7V 
Vy = VOH -0.3V at VCC ≥ 2.7V; Vy = VOH -0.1 VCC at VCC <2.7V 

11tMAX 
VI

UT 

J V

CP INPUT M } 

GND \ 
tw -~ 

tPHL 
VOH  

VM 

tPLH 

SW0007a 

Waveform 1. Clock (CP) to output (On) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

VI  

OE INPUT 

GND 

Vcc - -

OUTPUT 
LOW-to-OFF 
OFF-to-Low 

V0L 

V0H 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

tPZH 

outputs 
enabled 

outputs 
disabled 

VM

outputs 
enabled 

SW00072 

Waveform 2. 3-State enable and disable times 

V, 

CP 
INPUT VM 

GND  

VI

Dc 
INPUT 

GND 

VOH 
on 
OUTPUT 

VOL 

NOTE: The shaded areas indicate when the input is permitted to change 
far predictable output performance. 

/VM 

to

tso 

V 

5W00079 

Waveform 3. Data set-up and hold times for the On input to the 
CP input 

TEST CIRCUIT 

VCC 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

VIN VOUT 

s1
2 . V05 

0— Open 
0— GND 

RL=500 U 

RL=500 U 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 *Vcc 

GND 

27- 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Waveform 4. Load circuitry for switching times 
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16-bit buffer/line driver; 5V tolerant I/O (3-State) 74LVCH16541A 

FEATURES 

• 5 volt tolerant inputs/outputs for interfacing with 5V logic 

• Wide supply voltage range of 1.2 V to 3.6 V 

• Drive capability 24mA © 3.3V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple power and ground pins for minimum 
noise and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bushold 

• Bushold inputs eliminate the need for external pull-up resistors to 
hold unused inputs 

DESCRIPTION 
The 74LVCH16541A is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. Inputs can be driven from either 3.3V or 5V 
devices. In 3-State operation, outputs can handle 5V. These 
features allow the use of these devices in a mixed 3.3V/5V 
environment. 

The 74LVCH16541A is a 16-bit inverting buffer/line driver with 
3-State outputs. The 3-State outputs are controlled by the output 
enable inputs 1O-Er and 2OE . A HIGH on nOEn causes the outputs 
to assume a high impedance OFF-state. 

To ensure the high impedance state during power up or power 
down, OE should be tied to Vcc through a pullup resistor; the 
minimum value of the resistor is determined by the current-sinking 
capability of the driver. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25`C; tr = t1 0 2.5n5 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tpLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn ~L _ 53 8V cc = 

2.7 ns 

Ci Input capacitance 5.0 pF 

CpD Power dissipation capacitance per buffer 
Vi = GND to Vc01
outputs enabled 
output disabled 

32 
5 

pF 

NOTES: 
1. CpD is used to determine the dynamic power dissipation (PD n µW): Pp = CPD X Vcc2 x fi + F (CL x Vcc2 x fa) where: 

fl = input frequency in MHz; CL = output load capacitance in pF; f5 = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x Vcc2 x f0) = sum of outputs. 

PIN CONFIGURATION 

105, 1 

1V0 C 

1V7 

GND C 
1V2 

1Y3 C 
vcc 

1Y4 

115 C 
GND 10 

1V6 11 

1Y7 i 12 

2Y0 C3 

2Y1 14 

GND 15 

2Y2 is 

2V3 ~7 

vcc 18 

2Y4 19 

2V5 20 

GND 21 

2Y6 22 

2Y7 23 

205, 2a 

l~ -
48 i05 

4J 1A0 

46 1A1 

45J GND 

44 1A2 

43 153 

42 vcc 

41 1A4 

4 1A5 J 
39 GND 

38. 156 

37 1A7 

3 2A0 

35, 2A1 

4 GND 

J 2A2 

32 2A3 

31 vcc 

30 2A4 

29 2A5 

28 GND 

27 2A6 

26 2A7 

251 2O5 

SW00113 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40 CC to+85 C 74LVCH16541A DL VCH16541A DL SOT370-1 

48-Pin PlasticTSSOP Type II —40°C to +85°C 74LVCH16541A DGG VCH16541A DGG SOT362-1 

1998 May 19 749 853-2063 19403 



Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V tolerant I/O (3-State) 74LVCH 16541 A 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 24 nO 1 
Output enable input 
(active LOW) 

2, 3, 5, 6, 8, 9, 
11, 12 1 YO to 1 Y7 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (0V) 

7, 18, 31, 42 Vcc Positive supply voltage 

13, 14, 16, 17, 
19, 20, 22, 23 2Y0 to 2Y7 Data outputs 

25, 48 r10 Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 Data inputs 

47, 46, 44, 43, 
41, 40, 38, 37 lA0 to 1A7 Data inputs 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE1 n0 2 nAn nYn 

L L L L 

L L H H 

X H X Z 

H X X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1061

1O62

2O61

2O62

1A0 

1 a 

EN 

2 1Y0 

as N, 

a 
s N,

7 
T 

1a 
3 101 

1A2 
44 5 IY2 

IA3 
43 s IY3 

1A4 
a 6 104 

1A5 
40 s 1Y5 

1A6 11 106 

1A7 
7 12 107 

2A0 36 13 200 2 20 

2A1 4 201 

2A2 
33 16 202 

2A3 
32 17 203 

2A4 30 19 2Y4 

2A5 
9 20 205 

2A6 27 22 206 

2A7 26 23 2Y7 

SW00114 

BUSHOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V tolerant I/O (3-State) 74LVCH 16541 A 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT 

Vcc 

DC supply voltage 
(for maximum speed performance) 

2,7 3.6 

V 
DC supply voltage 
(for low-voltage applications) 1,2 3.6 

V1 DC Input voltage range 

For data input pins with 
bus hold 0 Vcc 

V 
For data input pins without 
bus hold 0 5.5 

Vo
DC output voltage range; 
output HIGH or LOW state 0 VCG V

DC output voltage range; output 3-State 0 5.5 

mTab 
Operating ambient temperature range 
in free air —40 +85 'C 

tr, tt Input rise and fall times Vcc = 1.2 to 2.7V 
VCC = 2.7 to 3.6V 

0 
0 

20 
10 

ns/V

ABSOLUTE MAXIMUM VALUESI, 2 

In accordance with the Absolute Maximum Rating System (IEC 134) Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VCC DC supply voltage —0.5 +6.5 V 

IiK DC input diode current Vi < 0 - -50 mA 

Vi DC input voltage Note 3 —0.5 +6.5 V 

'OK DC output diode current VO > V0 or VO < 0 - t 50 mA 

Vo 

DC output voltage; output HIGH or LOW 
state Nate 3 

—0.5 VCC + 0.5 
V 

DC output voltage; output 3-State -0.5 6.5 

lo 

DC output source or sink current Vo = 0 to VCC - f 50 mA 

IGNO ICC DC VCC or GND current — t 100 mA 

T55 Storage temperature range —65 +150 °C 

Ptot

Power dissipation per package 

— SSOP (plastic medium-shrink) 

- TSSOP (plastic thin-medium-shrink) 

For temperature range: —40 to +125'C 
above +70`C derate linearly 8mW/K 

above +60°C derate linearly 5.5mW/K 
500 
500 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction 
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C. 

3. The input and output voltage ratings may be exceeded if the input and output clamp current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V tolerant I/O (3-State) 74LVCH16541A 

DC CHARACTERISTICS 
Over recommended operating conditions 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40t to +85°C 

MIN TYP1 MAX 

VIH HIGH level input voltage 
Vcc = 1.2V Vcc 

V 
Vcc=2.7to3.6V 2.0 

VIL LOW level input voltage 
VOC = 1.2V GND 

V 
Voo = 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

VCC = 2.7; VI = VIH or VIL; to =-12mA Vcc-0.5 

V 
Vcc = 3.0V; VI = VIH or VIL; to = -100µA Vcc-0.2 Vcc 

Vcc = 3.0V; VI = VIH or VIL; 10 = -18mA VCC-0.6 

VCc = 3.0V; VI = VIH or VIL; lo = -24mA Vcc-0.8 

VOL LOW level output voltage 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.40 

V Vcc = 3.0V; VI = VIH or VIL; 1O = 100µA 0.20 

Vcc = 3.0V; VI = VIH or VIL; 10 = 24mA 0.55 

II Input leakage current VOC = 3.6V; V1 = 5.5V or GND6 ±0.1 ±5 µA 

IOZ 3-State output OFF-state current VCC = 3.6V; VI = VIH or VIL; VO = 5.5V or GND 0.1 ±5 µA 

'OFF Power off leakage current VCc = 0.0V; VI or VO = 5.5V 0.1 ±10 µA 

ICC Quiescent supply current VOO = 3.6V; VI = VOC or GND; Io = 0 0.1 20 µA 

01
cc 

Additional quiescent supply current 
given per input pin V 2.7 to 3.6V; V = V 0.6V; I 0 

cc = I - cc - o = 5 500 µ A 

IBHL Bus hold LOW sustaining current V0C = 3.0V; VI = 0.8V2, 3, a 75 µA 

IBHH Bus hold HIGH sustaining current VCC = 3.0V; VI = 2.0V2, s, a —75 µA 

'BHLO Bus hold LOW overdrive current VOC = 3.6V2, a, s 500 µA 

'BHHO Bus hold HIGH overdrive current VOC = 3.6V2, s, s —500 µA 

NOTES: 
1. All typical values are at VCc = 3.3V and Ta b = 25°C. 
2. Valid for data inputs of bus hold parts (LVCH16-A) only. 
3. For data inputs only, control inputs do not have a bus hold circuit. 
4. The specified sustaining current at the data input holds the input below the specified VI level. 
5. The specified overdrive current at the data input forces the data input to the opposite logic input state. 
6. For bus hold parts, the bus hold circuit is switched off when VI exceeds Vcc allowing 5.5V on the input terminal. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver; 5V tolerant I/O (3-State) 74LVCH 16541 A 

AC CHARACTERISTICS 
GND = 0V; tR = tF U 2.5ns; CL = 50pF; RL = 5001; Tamb = —40`C to +85'C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vco = 3.3V ±0 3V Vco = 2.7V 

MIN TYP1 MAX MIN MAX 

tPHL 
tPLH 

Propagation delay 
1An to 1Yn; 
2An to 2Yn 

1,3 1.5 2.7 4.5 1.5 5.5 ns 

tPZH 
tPZL 

3-State output enable time 
1 Tn to 1Yn; 
2UEn to 2Yn 

2,3 1.5 3.5 5.9 1.5 6.9 ns 

tPHZ 
tPLZ 

3-State output disable time 
10  n to IYn; 
2OEn to 2Yn 

2, 3 1.5 3.9 5.5 1.5 6.5 ns 

NOTE: 
All typical values are at VOO = 3.3V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5V at VOO ≥ 2.7V; Vµ = 0.5 VOO at VOO < 2.7V. 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
Vx = VOL + 0.3V at Vcc ≥ 2.7V; Vx = VOL + 0.1 VOO at VOO <2.7V 
Vy = VOH -0.3V at VOO ≥ 2.7V; Vv = VOH -0.1 VOO at VOO <2.7V 

V, 

An 
INPUT 

GND 

VOH 

tPHL ' ` tPLH 

Vn 
OUTPUT 

VOL 

SW00116 

Waveform 1. Input (An) to output (Yn) propagation delay times 

VI  

F INPUT 

GND 

VCC - - 

V OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

von 

1PHZ 

V OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

PZH 

outputs 
enabled 

outputs 
disabled 

Vµ 

_ outputs 
enabled 

SW001 t2 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

Test Si 

VCC Vi 
tPLHnPHL Open 

< 2.7V VCC tPLZnPZL 25 VCC 

2.7V -3 6V 2.7V PHZ'tPZH GND 
SV00003 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Section 5 
Advanced Low Voltage CMOS (ALVC) 

Advanced Low Voltage CMOS Logic 

CONTENTS 
74ALVC16244/ 
74ALVCH16244 16-bit buffer/line driver (3-State)   757 
74ALVCH162244 16-bit buffer/line driver; with 30O termination resistor (3-State)   763 
74ALVC16245/ 
74ALVCH16245 16-bit bus transceiver with direction pin (3-State)   769 
74ALVCH162245 16-bit bus transceiver with direction pin and 30O termination resistor (3-State)   775 
74ALVCH16373 16-bit 0-type transparent latch (3-State)   781 
74ALVCH16374 16-bit edge-triggered D-type flip-flop (3-State)   788 
74ALVCH16500 18-bit universal bus transceiver (3-State)   795 
74ALVCH16501 18-bit universal bus transceiver (3-State)  805 
74ALVCH16540 16-bit buffer/line driver; inverting 5V input tolerant (3-State)   815 
74ALVCH16543 16-bit D-type registered transceiver (3-State)   822 
74ALVCH16600 18-bit universal bus transceiver (3-State)   829 
74ALVCH16601 18-bit universal bus transceiver (3-State)  839 
74ALVCH16623 16-bit transceiver with dual enable (3-State)   848 
74ALVCH16646 16-bit bus transceiver/register (3-State)   855 
74ALVCH16652 16-bit transceiver/register with dual enable (3-State)   863 
74ALVCH16821 20-bit bus interface 0-type flip-flop positive-edge trigger (3-State)   872 
74ALVCH16823 18-bit 0-type flip-flop (3-State)   879 
74ALVCH16825 18-bit buffer/driver (3-State)   886 
74ALVCH16827 20-bit buffer/driver, non-inverting (3-State)   892 
74ALVCH162827 20-bit buffer/driver, non-inverting, with 30O series termination resistors (3-State)   898 
74ALVC16835 18-bit universal bus driver with 5V tolerant inputs (3-State)   904 
74ALVC162835 18-bit universal bus driver with 30O termination resistors and 5V tolerant inputs (3-State)   911 
74ALVCH16841 20-bit bus interface 0-type latch (3-State)   918 
74ALVCH16843 18-bit bus interface latch with set and reset (3-State)   924 
74ALVCH16952 16-bit registered transceiver (3-State)   932 
74ALVCH164245 16-bit dual supply translating transceiver (3-State)   940 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74ALVC16244/ 
74ALVCH16244 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vp and GND pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Bus hold on data inputs (74ALVCH16244 only) 

• Output drive capability 5012 transmission lines @ 85'C 

• Current drive ±24 mA at 3.0 V 

DESCRIPTION 
The 74ALVC16244(74ALVCH16244) is a 16-bit non-inverting 
buffer/line driver with 3-State outputs. The device can be used as 
four 4-bit buffers, two 8-bit buffers or one 16-bit buffer. The 3-State 
outputs are controlled by the output enable inputs 1 E and 2OE. A 
HIGH on n0C causes the outputs to assume a high impedance 
OFF-state. 

The 74ALVCH16244 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

The 74ALVC16244 has 5V tolerant inputs. 

QUICK REFERENCE DATA 
GND = 0 V; Tamb = 25'C; tr = tt ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Yn 

Vpc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

1.9 
1.9 ns 

Ci Input capacitance 5.0 pF 

CPp Power dissipation capacitance per buffer Vi = GND to V ' 
Outputs enabled 25 

pF 
Outputs disabled 4 

NOTE: 
CPD is used to determine the dynamic power dissipation (Pp in µW): 
Pp = CpD X Vop2 x f; + (CL x V0G2 x f0) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vpc = supply voltage in V; E (CL x VCp2 x fo) = sum of the outputs. 

PIN CONFIGURATION 

125E C 
1Y0 C 
1Y1 C 

GND C 
102 C 
1Y3 C 
vcc 7 

2Y5

201 C 
GND 10 

2Y2 

2Y3 12 

300 13 

301 14 

GND 15 

302 16 

303 17 

Vcc 18 

4Y0 Lip. 
4Y1 20 

GND 
.L

402 22 

4Y3 23 

405 24 

v 
48 205 

47 1A0 

J 1A1 

45 GND 

44 1A2 

43 1A3 

42 VCC 

41 2A0 

40 2A1 

39 GND 

38 2A2 

37 2A3 

36 3A5 

35 3A1 

34 GND 

33 3A2 

32 3A3 

31 vcc 

30 4A0 

29! 4A1 

28 GND 

27 4A2 

26 453 

5 325E 

SW00194 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85'C 74ALVC16244 DL AC16244 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVC16244 DGG AC16244 DGG SOT362-1 

48-Pin Plastic SSOP Type III —40'C to +85'C 74ALVCH16244 DL ACH16244 DL SOT370-1 

48-Pin Plastk TSSOP Type II —40'C to +85°C 74ALVCH16244 DGG ACH16244 DOG SOT362-1 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 
74ALVC 16244/ 

74ALVCH 16244 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 Output enable input 
(active LOW) 

2, 3, 5, 6 1Y0 to 1Y3 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31, 42 VC0 Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 Data outputs 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 Data outputs 

24 Output enable input 
(active LOW) 

25 3O Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 Data inputs 

36, 35, 33, 32 3A0 to 3A3 Data inputs 

41, 40, 38, 37 2A0 to 2A3 Data inputs 

47, 46, 44, 43 1AO to 1A3 Data inputs 

48 20E Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

nø nAn nYn 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1 E 1 ^ 1EN 

2bE 48 h 2EN 

3ZSE 25 11 3EN 

4bE 24 t\ 4EN 

1A0 
47 2 110 1 

1A1 3 1v1 

1A2 
44 5 IY2 

1A3 
43 6 1Y3 

2A0 
1 8 2Y0 V 

2A1 9 2Y1 

2A2 2Y2 

2A3 
37 2 2Y3 

3A0 36 3 3Y5 3 

3A1 4 3Y1 

3A2 
33 6 3Y2 

3A3 
32 7 3Y3 

4A0 30 19 4Y0 V 
2 20 4A1 4Y1 

4A2 
27 22 4Y2 

4A3 26 23 4Y3 

SW00056 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74ALVC 16244/ 
74ALVCH 16244 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC

DC supply voltage 2.5V range (for max. speed 
performance © 30 pF output load) 2.3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 

3.0
3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC Input voltage range 

For data input pins with 
bus hold 0 VCC 

V
For data input pins without 

bus hold 
0 5.5

For control pins 0 5.5 

VO DC output voltage range 0 VCC V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times VCC = 2.3 to 3.0V 
VCC=3.0to3.6V 

0 
0 

20 
10 ns/V 

ABSOLUTE MAXIMUM RATINGSI 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current V1 <0 -50 mA 

Vi DC input voltage 

For data inputs with bus hold2 —0.5 to VCC +0.5 

V For data inputs without bus hold2 —0.5 to +5.5 

For control pins2 —0.5 to +5.5 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to VCC +0.5 V 

IO DC output source or sink current VO = 0 to VCC ±50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

Tsry Storage temperature range —65 to +150 C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 C 
above +55°C derate linearly with 11.3 mW/K 
above +55'C derate linearly with 8 mW/K 

850 
600 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 
74ALVC 16244/ 

74ALVCH 16244 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 

VOC = 1.2V Vcc 

V Vcc 
= 1.8V 0.7V00 0.9 

Vcc 

= 2.3 to 2.7V 1.7 1.2 

Voc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 

V00= 1.2V GND 

V 
Vcc = 1.8V 0.9 0.2V00 

Vcc = 2.3 to 2.7V 1.2 0.7 

Voc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 1.8 to 3.6V; VI = VIH or VIL; IO = -100µA V00-0.2 Vcc 

V 

VCC = 1.8V; VI = VIH or VIL; lo =-OmA Voo-0.4 Voo—0.10 

VCC = 2.3V; VI = VIH or VIL; to = -6mA VCC- 0.3 Voo-0.08 

Vcc = 2.3V; VI = VIH or VIL; IO =-12mA Voo—0.5 Voc-0.17 

Vcc = 2.3V; VI = VIH or VIL; Io = -18mA Vcc-0.6 Vco-O.26 

Vcc = 2.7V; VI = VIH or VIL; to = -12mA Vcc—0.5 Vcc-0.14 

VCC = 3.0V; VI = VIH or VIL; lo = -24mA VCC- 1.0 VCC-0.28 

VOL LOW level output voltage 

VCc = 1.8 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Vcc = 1.8V; VI = VIH or VIL; to = 6mA 0.09 0.30 

Vcc = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.20 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.40 

Vcc = 2.3V; VI = VIH or VIL; to = 18mA 0.23 0.60 

Vcc = 2.7V; V1 = VIH or VIL; to = 12mA 0.14 0.40 

Vcc 

= 3.0V; VI = VIH or VIL; IO = 24mA 0.27 0.55 

II

Input leakage current per data pin 
with bus hold 

Vcc 

= 1.8 to 3.6V; 
VI = Vcc or GND 

0.1 5 

µA Input leakage current per data pin 
without bus hold 

Vcc = 1.8 to 3.6V; 
VI = 5.5 V or GND 

0.1 5 

Input leakage current per control 
pin 

Vcc = 1.8 to 3.6V; 
VI = 5.5 V or GND 0.1 5 

IIHZ/IILZ Input current for common I/O pins 
Voo = 1.8 to 2.7V; V1 = Voo or GND 0.1 10 

µA 
Vco = 3.6V; VI = Vco or GND 0.1 15 

IOZ 3-State output OFF-state current 

VCC = 1.810 2.7V; V1 = VIH or VIL 
V V or GND o = cc 

0.1 5 

µA 
Vcc = 2.710 3.6V; VI = VIH or VIL 
Vo = Vcc or GND 0.1 10 

Icc Quiescent supply current 
VCc = 1.8 to 2.7V; V1 = 

Vcc or GND; Ip = 0 0.1 20 
µA 

Vcc = 2.3 to 3.6V; VI = Voo or GND; IO = 0 0.2 40 

l oo 

Additional quiescent supply current 
given per data I/O pin with bus 
hold 

Vcc 

= 2.7V to 3.6V; VI = Vco — 0.6V; Io = 0 

150 750 

µA 
Additional quiescent supply current 
given per data I/O pin without bus 
hold 

5 500 

Additional quiescent supply current 
given per control pin 5 500 
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Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 74ALVC 16244/ 
74ALVCH 16244 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85C 

MIN TYP1 MAX 

IBHLu Bus hold LOW sustaining current 
V~O = 2.3V; Vi = 0.7V 45 

µA 
VcO = 3.0V; Vi = 0.8V 75 150 

IBHH5 Bus hold HIGH sustaining current 
VCc = 2.3V; V1 = 1.7V —45 

µA 
VCO = 3.0V; Vi = 2.0V -75 -175 

IBHLoz Bus hold LOW overdrive current 
V~O = 2.7V 300 

µA 
V~O = 3.6V 450 

IBHHO2 Bus hold HIGH overdrive current 
Vic = 2.7V -300 

µA 
= 3.6V -450 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 

AC CHARACTERISTICS FOR VCC = 2.3V TO 2.7V RANGE AND < 2.3V 
GND = 0V; tr = t1 ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V Vcc = 1.8V Vcc = 1.2V 

MIN TYP1' 2 MAX MIN TYP1 MAX TYP1

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1,3 1.0 1.9 3.7 1.5 2.8 5.1 5.8 ns

1PZH t PZL 
3-State output enable time 
nOEE to nYn 

2 3 1.0 2.5 4.9 1.5 3.8 7.1 8.4 ns 

t t PHz PLZ 
3-State output disable time 
nO to nYn 

2, 3 1.0 2.1 4.1 1.5 3.1 3.5 5.9 ns

NOTES: 
1. All typical values are measured at Tamb = 25'C. 
2. Typical value is measured at Vcc = 2.5V 

AC CHARACTERISTICS FOR VCC = 3.0V TO 3.6V RANGE AND VCC = 2.7V 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1,3 1.0 1.9 3.0 1.0 2.1 3.6 ns

t t FZH PZL 
3-State output enable time 
nOE to nYn 

2 3 1.0 2.3 4.0 1.0 2.9 4.9 ns 

t /t PHz PLz 
3-State output disable time 
nO-E to nYn 

2 3 1.0 2.7 4.1 1.0 3.0 4.5 ns 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. Typical value is measured at = 3.3V 

1998 Jun 29 761 



Philips Semiconductors Product specification 

16-bit buffer/line driver (3-State) 
74ALVC16244/ 

74ALVCH 16244 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM = 0.5 Vcc 
VX = VOL + 0.15V 
Vy = VOH -0.15V 

VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
= 2.7V RANGE 

VM =1.5V 
VX = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

v, 

An INPUT 
M 

GND 

V0H 

IPHL' 

Yn OUTPUT 

V0L 

tPLH 

SW00057 

Waveform 1. Input (An) to output (Yn) propagation delay times 

V,  

n0E INPUT 

GND 

VCC - - 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

V0H 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

PZH i

outputs 
enabled 

outputs 
disabled 

VM 

outputs 
enabled 

SW00056 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

VCC 2- VCC 
0— Open 
° GND 

RL=500O 

RL=500O 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

R1= Termination resistance should be equal to ZpUT of pulse generators. 

SWITCH POSITION 

TEST St VCC VI

IPLHAPHL Open 2.7V Vcc 

tPLZAPZL 2 * VCC 2.7-3.6V 2.7V 

tPHOlPZH GND 

SV00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 3012 termination resistor 
(3-State) 

74ALVCH162244 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vic and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Bus hold on all data inputs 

• Integrated 3052 termination resistor 

DESCRIPTION 
The 74ALVCH162244 is a high-performance, low-power, 
low-voltage, Si-gate CMOS device, superior to most advanced 
CMOS compatible TTL families. 

The 74ALVCH162244 is a 16-bit non-inverting buffer/line driver with 
3-State outputs. The device can be used as four 4-bit buffers, two 
8-bit buffers or one 16-bit buffer. The 3-State outputs are controlled 
by the output enable inputs 1OE and 2OE. A HIGH on n0E causes 
the outputs to assume a high impedance OFF-state. The 
74ALVCH162244 is designed with 30G series resistors in both HIGH 
and LOW output states. 

The 74ALVCH162244 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

QUICK REFERENCE DATA 
GND = 0 V; Tawb = 25'C; tr = t1 S 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Yn 

Vic = 2.5V, CL = 30pF 
V0c = 3.3V, CL = 50pF 

3.0 
2.7 ns 

Ci Input capacitance 5.0 pF 

Outputs enabled 25 
CpD Power dissipation capacitance per buffer VI = GND to VD01 pF 

Outputs disabled 4 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD n 11W): 

PD = CPD x Vc~2 x f; + E (CL x VCp2 x f0( where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VD0 = supply voltage in V; F (CL x Vcc2 x f0) = sum of the outputs. 

PIN CONFIGURATION 

lot C 
150 C 
151 C 

GND C 
1Y2 C 
153 '6 

2Y0 e 

2Y1 9 

GND 10 

2Y2 11 

253 122 

350 13 

351 14 

GND 'l5 

352 16 

353 17 

Vcc 18 

4Y0 9 

451 .20 

GND 21 

452 22 

4Y3 23 

40€ 24 

v 
48 205 

47 1 AO 

46 1A1 

45 GND 

44 1A2 

43 1A3 

41 2A0 

40 2AI 

39 GND 

38 2A2 

37 2A3 

36 3A0 

35 3A1 

34 GND 

33 3A2 

32 3A3 

31 Vcc 

30 4A0 

29 4A1 

25 GND 

27 4A2 

26 4A3 

25: 305 

SW00194 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40'C to +85'C 74ALVCH162244 DL ACH162244 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40'C to +85°C 74ALVCH162244 DGG ACH162244 DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 30Q termination resistor 
(3-State) 

74ALVCH 162244 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 Output enable input 
(active LOW) 

2, 3, 5, 6 1 YO to 1Y3 Data outputs 

4, 10, 15, 21, 
28, 34, 39, 45 GND Ground (0V) 

7, 18, 31, 42 VC0 Positive supply voltage 

8, 9, 11, 12 2Y0 to 2Y3 

13, 14, 16, 17 3Y0 to 3Y3 Data outputs 

19, 20, 22, 23 4Y0 to 4Y3 

24 4aE Output enable input 
(active LOW) 

25 3 Output enable input 
(active LOW) 

30, 29, 27, 26 4A0 to 4A3 

36, 35, 33, 32 3A0 to 3A3 
Data inputs 

41, 40, 38, 37 2A0 to 2A3 

47, 46, 44, 43 1 AO to 1A3 

48 2OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUT 

nOEE nAn nYn 

L L L 

L H H 

H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

125E 
225E 
325E 

425E 

1 N EN1 
EN2 
EN3 
5144 

r -

2 too 

48 N 
25 N 
24 N 

47 1v 
3 101 

1A2 4 s 102 

1A3 s 103 

2A0 
41 8 200 C 

9 2A1 201 

2A2 11 202 

2A3 37 2 203 

3A0 36 13 300 3P 
35 4 3A1 301 

342 33 6 302 

3A3 32 7 303 

4A0 30 9 400 P 
4A1 20 401 

4A2 27 22 402 

4A3 26 23 403 

s W00060 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 30Q termination resistor 
(3-State) 74ALVCH 162244 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

Vi DC Input voltage range 0 VOc V 

VO DC output voltage range 0 VDO V 

Tamb Operating free-air temperature range —40 +65 C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
V00 =3.0to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For data inputs with bus holds —0.5 to Vcc +0.5 

V 
For control pinst —0.5 to +4.6 

'OK DC output diode current VO > V00 or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to V00 +0.5 V 

IO DC output source or sink current VO = 0 to V00 t 50 mA 

'GND' Icc DC V00 or GND current f 100 mA 

Tst9 Storage temperature range -O5 to +150 C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 30Q termination resistor 
(3-State) 

74ALVC H 162244 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vco=2.3to2.7V 1.7 1.2 

V 
Vcc =2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 
Voo = 2.3 to 2.7V 1.2 0.7 

V 
Voo = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCc = 2.3 to 3.6V; VI = VIH or VIL; Ip =-100µA V0 -0.2 Vcc 

V 

VCC = 2.3V; VI = VIH or VIL; to =-4mA Vco_0.4 Vcc_0.11 

Vcc = 2.3V; V1 = VIH or VIL; to =-6mA Voc_0.6 Vcc_0.17 

Voo = 2.7V; VI = VIH or VIL; to = -4mA Voc_0.5 Vcc_0.09 

VCC=2.7V;VI =VIH or VIL; Ia=-8mA Vcc_0.7 Vcc_0.19 

VCC =3.OV;VI=VIN or VIL; l = - 6mA Vcc_0.6 VC0 _0.13 

Vcc=3.OV;VI =VIH or VIL; IO =-12mA VCo-1.0 VCC _0.27 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Vcc = 2.3V; VI = VIH or VIL; Io = 4mA 0.07 0.40 

VcC = 2.3V; VI = VIH or VIL; to = 6mA 0.11 0.55 

VcC = 2.7V; VI = VIH or VIL; to = 4mA 0.06 0.40 

VCC = 2.7V; VI = VIH or VIL; to = 8mA 0.13 0.60 

VCC = 3.OV; VI = VIH or VIL, to = 6mA 0.09 0.55 

VCC = 3.OV; V1 = VIH or VIL, Io = 12mA 0.19 0.80 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = VCC or GND 

0.1 5 µA 

loZ 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
Vp = VOC or GND 0.1 10 µA 

IOC Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

Mc C Additional quiescent supply current Vcc = 2.3V to 3.6V: VI = VCC — 0.6V; to = 0 150 750 µA 

IBHLL Bus hold LOW sustaining current 
Vco = 2.3V; VI = 0.7V 45 —

µA 
VCC = 3.OV; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc = 2.3V; V1 = 1.7V —45 

µA 
VCo = 3.OV; VI = 2.OV -75 -175 

IBHL02 Bus hold LOW overdrive current V00 = 3.6V 500 µA 

IBHHO2 Bus hold HIGH overdrive current V00 = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tar, = 25°C. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 3052 termination resistor 
(3-State) 

74ALVCH 162244 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE AND <2.3V 
GNU = 0V; tr = tf ≤ 2.Ons; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V 

MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1,3 1.0 3.0 4.9 ns

t /t PZH PZL 
3-State output enable time 
nOE to nYn 

2, 3 1.0 4.0 6.8 ns

t t PHZ PLZ 
3-State output disable time 
n to nYn 

2,3 1.0 2.3 6.3 ns 

NOTES: 
1. All typical values are measured at Tams = 25°C and V0 = 2.5V. 

AC CHARACTERISTICS FOR Vcc = 3.0V TO 3.6V RANGE AND = 2.7V 
GNU = 0V; tr = t1 ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3 ±0.3V Vcc = 2.7V 

MIN TYP1, 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 1,3 1.0 2.7 4.2 1.0 3.3 4.7 ns 

t t PZH PZL 
3-State output enable time 
nOE to nYn 

2 3 1.0 3.5 5.6 1.0 4.6 6.7 ns 

t /t PHZ PLZ 
3-State output disable time 
n~E to nYn 

2 3 1.0 2.9 5.5 1.0 3.2 5.7 ns 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. Typical value is measured at V0c = 3.3V 
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Philips Semiconductors Product specification 

16-bit buffer/line driver with 30Q termination resistor 
(3-State) 

74ALVCH 162244 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 

Vcc <2.3V RANGE 
VM = 0.5 Vcc 
Vx = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = Vcc 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 

V = 2.7V RANGE 
VM =1.5V 
Vx = VOL + 0.3V 
Vv = VOH 0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

V

v, 

An INPUT \ 

GND 

tPHL 
y yr tPLH 

VOH 

Vn OUTPUT 

VOL  

SW00057 

Waveform 1. Input (An) to output (Yn) propagation delay times 

vi  

nOE INPUT 

GOD 

VCC - - 

OUTPUT 
Low-to-OFF 
OFF-to-LOW 

VOL 

von 

PHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

tPZH i

outputs — — outputs 
enabled disabled 

Vµ 

outputs 
enabled 

SW00058 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

VCc 2- Vcc 
0— Open 
O— GND 

RL=5000 

RL=5000 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOOT of pulse generators. 

SWITCH POSITION 

TEST Sr vcc VI 

tPLH/tPHL Open < 2.7V VCc 

tPLZ/tPZL 2 . Vcc 2.7-3.6V 2.7V 

t000IPZH GND 

SV00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 74ALVC16245/ 
74ALVCH16245 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bus hold (74ALVCH16245 only) 

• Output drive capability 5052 transmission lines © 85°C 

• Current drive ±24 mA at 3.0 V 

DESCRIPTION 
The 74ALVC16245(74ALVCH16245) is a 16-bit transceiver featuring 
non-inverting 3-State bus compatible outputs in both send and 
receive directions. 

The 74ALVC16245(74ALVCH16245) features two output enable 
(nOE) inputs for easy cascading and two send/receive (nDIR) inputs 
for direction control, n0E controls the outputs so that the buses are 
effectively isolated. This device can be used as two 8-bit 
transceivers or one 16-bit transceiver. 

The 74ALVCH16245 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

The 74ALVC16245 has 5V tolerant inputs. 

QUICK REFERENCE DATA 
GND = 0V; Ta b = 25°C; tr = t1 ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/iPLH
Propagation delay 
An to 

An 
n; 

Bn to A 
Vcc = 2.SV, CL = 30pF 
Vcc = 3.3V, CL = 50pF 1.9 ns 

Ci Input capacitance 4.0 pF 

Clip Input/output capacitance 8.0 pF 

CPD Power dissipation capacitance per buffer Vi = GND to Vcc1
Outputs enabled 29 

pF 
Outputs disabled 5 

NOTE: 
CPD is used to determine the dynamic power dissipation (PD n µW): 
PD = CPD x Vcc2 x f; + E (CL x Vcc2 x f0) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; E (CL x Vcc2 x f0) = sum of the outputs. 

PIN CONFIGURATION 

1016 

180 C 
1B1 3 

GND C 
1B2 C 
183 C 

vccl 

1B4 C 
185 C 

GND 10 

1 B6 11 

187 12 

2B0 13 

281 14 

GND 15 

282 16 

283 17 

vcc1 18 

284 C9 

285 

GND L 
286 22 

287 32

2DIR 124 

lT 
48 105 

47 1 AO 

46 1A1 

45 GND 

44 192 

43 1A3 

a2 vccz 

41 194 

40 1A5 

39 GND 

38 1A6 

37 1A7 

36 2A0 

35 2A1 

34 GND 

331 2A2 

32 2A3 

31 VCC2 

30 2A4 

29i 2A5 

28 GND 

27 2A6 

26 2A7 

25 206 

SW00196 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40'C to +85°C 74ALVC16245 DL AC16245 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85'C 74ALVC16245 DGG AC16245 DOG SOT362-1 

48-Pin Plastic SSOP Type III —40`C to +85:C 74ALVCH 16245 DL ACH16245 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40`C to +85C 74ALVCH16245 DGG ACH16245 DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 
74ALVC 16245/ 

74ALVCH 16245 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1DIR Direction control 

2, 3, 5, 6, $ 9, 
11, 12 

1 BO to 1 B7 Data inputs/outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31. 42 Vpp Positive supply voltage 

3, 14, 16, 17, 
19, 20, 22, 23 2B0 to 2B7 Data inputs/outputs 

24 2DIR Direction control 

25 2OE Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 Data inputs/outputs 

47, 46, 44, 43, 
41.40, 38, 37 1 AO to 1 A7 Data inputs/outputs 

48 1 OE Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUT 

nOE nDIR nAn nBn 

L L A = B inputs 

L H inputs B = A 

H X Z Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

1OE 

1DIR 

20E 

2DIR 

48 n 03 

3 EN1 [BA] 

3 EN2 [AB] 

G6 

6 EN4 [BA] 

6 EN5 [AB] 

~ r 

1 n 

25 N- 

24 r\ 

1A0 
47 v1 a B0 

D 20 

1A1 
46 3 

B1 

1A2 5 1B2 

1A3 
8 

1B3 

1A4 8 1B4 

1A5 
40 9 

185 

1A6 
38 It 

1B6 

1A7 
3 12 

1B7 

36 
4 

13 
280 4 

D 5 

2A1 
35 4 

2B1 

242 
16 

2B2 

2A3 
32 17 

2B3 

2A4 
30 9 

204 

2A5 
29 20 

2B5 

2A6 
22 

2B6 

23 
2B7 

SW00196 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 74ALVC 16245/ 
74ALVCH 16245 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VOA

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

VI DC Input voltage range 0 Vcc V 

Vo DC output voltage range 0 Vco V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc 
= 
= 2.3 to 3.0V 

VSO 3.0 to 3.6V 
0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VSO DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current VI <0 -50 mA 

V i DC input voltage 

For data inputs with bus holds —0.5 to Voc +0.5 

V For data inputs without bus holds —0.5 to +4.6 

For control pins1 —0.5 to +4.6 

'OK DC output diode current VO > VOO or Vo < 0 t 50 mA 

Vo DC output voltage Note 1 —0.5 to VOO +0.5 V 

lo 

DC output source or sink current VO = 0 to Vc0 ±50 mA 

'GND' ICc DC VCC or GND current t 100 mA 

T519 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded it the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 
74ALVC16245/ 

74ALVCH 16245 

DC CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00=2.3to2.7V 1.7 1.2 

V 
Voc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Voo = 2.3 to 2.7V 1.2 0.7 

V 
Voo=2.7to3.6V 

1.5 0.8 

VOH HIGH level output voltage 

Voo 

= 2.3 to 3.6V; VI = VIH or VIL; to = -100µA Voo-0.2 
Vcc 

V 

Voo = 2.3V; VI = VIH or VIL; to = -6mA V00-0.3 Voo-0.08 

Voc = 2.3V; VI = VIH or VIL; to = -12 mA Voo—0.6 Voo -0.26

Vcc = 2.7V; VI = VIH or VIL; to =-12mA Vcc—0.5 Voo-0.14 

Vcc = 3.0V; VI = VIH or VIL. Io = —12mA Vcc—0.6 Voo-0.09 

Vcc = 3.0V; VI = VIH or VIL. Ip = —24mA Vcc-1.0 Voo-0.28 

VOL LOW level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Voo = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 

Voo = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.14 0.40 

Voo = 3.0V; VI = VIH or VIL, Io = 24mA 0.27 0.55 

II Input leakage current V00 = 2.3 to 3.6V, 
VI = Voo or GND 

0.1 5 µA 

loz 3-State output OFF-state current Voo = 2.3 to 3.6V; VI = VIH or VIL; 
Vo = Voo or GND 

0.1 10 µA 

0o Quiescent supply current Voo = 2.3 to 3.6V; VI = Voo or GND; IQ = 0 0.2 40 µA 

\loo 
Additional quiescent supply current 
given per data I/O pin with bus 
hold 

Voo = 2.3V to 3.6V; VI = Voo — 0.6V; to = 0 150 750 µA 

IBHL2 Bus hold LOW sustaining current 
Voo = 2.3V; VI = 0.7V 45 

µA 
Voo = 3.0V; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc = 2.3V; V1 = 1.7V —45 

µA 
Voo = 3.0V; VI = 2.0V -75 -175 

IBHLO2 Bus hold LOW overdrive current Voo = 3.6V 500 µA 

IBHHO2 Bus hold HIGH overdrive current Voo = 3.6V —500 µA 

NOTES: 
• All typical values are at Tamb = 25°C. 

2. Valid for data inputs of bus hold parts. 

AC CHARACTERISTICS FOR VCC = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tt 0 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voo = 2.3 to 2.7V 

MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nBn; nBn to nAn 

1,3 1.0 2.0 3.7 ns 

t t PZH PZL 
3-State output  enable time 
nt E to nAn; nOE to nBn 

2, 3 1.0 2.7 5.7 ns

t t PHZ PLz 
3-State output disable time 
nOE to nAn; nQE to nBn 

2, 3 1.0 2.2 5.2 ns

NOTES: 
1. All typical values are measured at Tamb = 25°C and Voo = 2.5V. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 74ALVC 16245/ 
74ALVCH 16245 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND V = 2.7V 
GND = 0V; tt = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT = 3.3 ± 0.3V = 2.7V 

MIN TYP" 2 MAX MIN TYP1 MAX 

tPHL/tPLH

Propagation delay 
nAn to nBn; nBn to nAn 1,3 1.0 1.9 3.0 1.0 2.1 3.6 ns 

tpZH/tpZL 
3-State output enable time 
nO to nAn; nOE to nBn 2, 3 1.0 2.3 4.4 1.0 3.0 5.4 ns 

tpHZ/tpLz 
3-State output disable time 
n~E to nAn; nZSE to nBn 2, 3 1.0 2.8 4.1 1.0 3.1 4.6 ns 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. Typical value is measured at VOO = 3.3V 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
Vcc <2.3V RANGE 
VM = 0.5 V0 
Vx = VOL + 0.15V 
Vy = VON -0.15V 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
VI = Vc 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM=1.5V 
Vx = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

VI

An, Bn 
V INPUT 

GND 

VOH 

` IPHL 

Be, An 
OUTPUT 

VOL  
SW00063 

Waveform 1. Input (nAn, nBn) to output (nBn, nAn) 
propagation delay times 

VI  

05 INPUT 

GND 

Vcc - -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

tPZH i

outputs 
enabled 

outputs 
droabled 

VM 

_ outputs 
enabled 

SW00064 

Waveform 2. 3-State enable and disable times 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin (3-State) 
74ALVC 16245/ 

74ALVCH 16245 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

R7 = Termination resistance should be equal to ZO01 of pulse generators. 

SWITCH POSITION 

TEST Sr VCC Vi 

IPLH/tPHL Open o 2.7V VCC 

tPLLtp7L 2 + VCC 2.7-3.6V 2.7V 

tPHZ/tPZH GND 

SV00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
30c termination resistor (3-State) 

74ALVCH162245 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple V~O and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Bus hold on all data inputs 

• Integrated 304 termination resistor 

DESCRIPTION 
The 74ALVCH162245 is a 16-bit transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 

The 74ALVCH162245 features two output enable (nOE) inputs for 
easy cascading and two send/receive (nDIR) inputs for direction 
control. nO controls the outputs so that the buses are effectively 
isolated. This device can be used as two 8-bit transceivers or one 
16-bit transceiver. 

The 74ALVCH162245 is designed with 304 series resistors in both 
HIGH and LOW output states. 

The 74ALVCH162245 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

QUICK REFERENCE DATA 
GND = 0V; Tawb = 25°C; tr = ti ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
An to Bn; Bn to An 

VcO = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 2.4 ns 

Ci Input capacitance 4.0 pF 

0/0 Input/output capacitance 8.0 pF 

Outputs enabled 27 
- _-

pF 
Cpp Power dissipation capacitance per buffer VI = GND to VcO 

Outputs disabled 4 pF 
NOTES: 

• Cpp is used to determine the dynamic power dissipation (PD n µW): 
Pp = CpD x Vcc2 x f; + E (CL x Vcc2 x fO) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; V0O = supply voltage in V; F (CL x Vc~2 x fO) = sum of the outputs. 

PIN CONFIGURATION 

1DIR 1 

1BO 

161 C 
GND C 
1B2 C 
1B3 C 
Vcc1 C 

1B4 C 
1B5 C 
GND 10 

1B6 11 

1B7 12 

2B0'13 

2B1 114 

GND 15 

2B2 16 

2B3 17 

VCC1 18 

2B4 19 

2B5 ro 

GND 21 

2B6 22 

2B7 23 

2DIR 24 

N—, 
48 toe 

47 1 AO 

46 1A1 

45 GND 

44 1A2 

43 1A3 

a2 vcc2 

41 1A4 

40 1A5 

39 GOD 

38 1 A6 

37 1A7 

36 2A0 

35 2A1 

34 GND 

33 2A2 

32 2A3 

31 Vcc2 

30 2A4 

29 2A5 

28 GND 

27 2A6 

26 2A7 

25 2bE 

0W00198 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74ALVCH162245 DL ACH162245 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40'C to +85°C 74ALVCH162245 DGG ACH162245 DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
3052 termination resistor (3-State) 

74ALVCH 162245 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1DIR Direction control 

2, 3, 5, 6, 8, 9, 
11, 12 

1 BO to 1 B7 Data inputs/outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31, 42 
Vcc 

Positive supply voltage 

13, 14, 16, 17, 
19, 20, 22, 23 

2B0 to 2B7 Data inputs/outputs 

24 2DIR Direction control 

25 20E Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 Data inputs/outputs 

47, 46, 44, 43, 
41, 40, 38, 37 1AO to 1A7 Data inputs/outputs 

48 Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUT 

nOE nDIR nAn nBn 

L L A = B inputs 

L H inputs B = A 

H X Z Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF—state 

LOGIC SYMBOL (IEEE/IEC) 

1bE 46 N', 03 

1DIR 1 N-, 3 ENI [BA) 

3 EN2 [AB] 

225E 25 N-. G6 

2DIR 2 N, 68N4[8A] 

6 EN5 [AB] 

r 
1AO Vi a z BO 

D 2 

46 3 1B1 1A1 

1A2 
44 6 182 

1A3 4 6 1B3 

1A4 
a a IB4 

1A5 a 9 1B5 

1A6 
3 1 

IB6 

1A7 3 2 1B7 

V4 a 3 2B0 

D 5 

2A1 3 4 2B1 

2A2 6 6 282 

2A3 32 7 2B3 

2A4 3 9 2B4 

2A5 2 0 2B5 

2 2B6 

3 287 

SW00196 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
30Q termination resistor (3-State) 

74ALVCH 162245 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VOO

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

Vi DC Input voltage range 0 VOo V 

VO DC output voltage range 0 VOO V 

Tarnb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times Vcc = 2.3 to 3.0V 
V0o=3.0to3.6V 

0 
0 

20 
10 ns/V 

ABSOLUTE MAXIMUM RATINGS 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vco DC supply voltage -0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For data inputs with bus holds —0.5 to VOO +0.5 

V 
For control pins1 —0.5 to +4.6 

'OK DC output diode current VO > VOO or VO < 0 f 50 mA 

VO DC output voltage Note 1 —0.5 to VOO +0.5 V 

to DC output source or sink current Vo = 0 to Voc f 50 mA 

'GND' ICC DC VOo or GND current ±100 mA 

T15 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
3052 termination resistor (3-State) 

74ALVC H 162245 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP' MAX 

VIH HIGH level Input voltage 
V00=2.3to2.7V 1.7 1.2 

V 
V00 = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
VCC = 2.3 to 2.7V 1.2 0.7 

V 
Voo = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; to =-100µA V00-0.2 Vcc 

V 

VCC=2.3V;VI =VIH or VIL; IO =-4mA Voo_0.4 V00 _0.11 

Vcc=2.3V;VI=VIH or VIL; Io=-6mA V00_0.6 V00_0.17 

Voo = 2.7V; VI = VIH or VIL; 10 =-4mA Voo_0.5 V00_0.09 

VCC= 2.7V; VI= VIH or VIL; I0 =-8mA V00 0.7 V00_0.19 

V00=3.OV;VI=VIH or VIL; Io=-6mA V00_0.6 V00_0.13 

VCC=3.0V;VI=VIH or VIL Ip=-12mA V00-1.0 V00_0.27 

VOL LOW level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; IO = 100µA GND 0.20 

V 

Voo = 2.3V; VI = VIH or VIL; to = 4mA 0.07 0.40 

Vcc = 2.3V; VI = VIH or VIL; IO = 6mA 0.11 0.55 

Voo = 2.7V; VI = VIH or VIL; IO = 4mA 0.06 0.40 

VCC = 2.7V; VI = VIH or VIL; IO = 8mA 0.13 0.60 

V00 = 3.0V; VI = VIH or VIL Io = 6mA 0.09 0.55 

Vcc = 3.0V; VI = VIH or VIL, IO = 12mA 0.19 0.80 

II Input leakage current per data pin 
with bus hold 

Voo = 2.3 to 3.6V; 
I — CC V = V or GND 

. 0 1 5 
µ 

A 

l j 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
Vp = Voo or GND 0.1 10 µA 

loo Quiescent supply current Voo = 2.3 to 3.6V; VI = Voo or GND; Ip = 0 0.2 40 µA 

OIOO 
Additional quiescent supply current 
given per data I/O pin with bus hold VCC = 2.3V to 3.6V; VI = Voo - 0.6V; to = 0 150 750 µA 

IBHL2 Bus hold LOW sustaining current 
Voo = 2.3V; VI = 0.7V 45 —

µA 
Voo = 3.0V; VI = 0.8V 75 150 

I8HH1 Bus hold HIGH sustaining current 
Voo = 2.3V; VI = 1.7V —45 

µA 
Voo = 3.0V; VI = 2.0V -75 -175 

IBHLOZ Bus hold LOW overdrive current Vcc = 3.6V 500 µA 

IBHHOZ Bus hold HIGH overdrive current Voo = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°O. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
3052 termination resistor (3-State) 

74ALVC H 162245 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tt ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V 

MIN TYP1 2 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nBn; nBn to nAn 

1,3 1.0 2.5 4.9 ns

t t PZH PZL 
3-State output enable time 
nOE to nAn; n~E to nBn 

2, 3 1.0 2.9 6.8 ns

t t PHZ PLZ 
3-State output disable time 
nOE to nAn; nOt to nBn 

2, 3 1.0 3.0 6.3 ns

NOTES: 
1. All typical values are measured Tamb = 25°C. 
2. Typical value is measured at Vcc = 2.5V 

AC CHARACTERISTICS FOR Vcc = 3.0V TO 3.6V RANGE AND Vcc = 2.7V 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nBn; nBn to nAn 

1,3 1.0 2.4 4.2 1.0 2.7 4.7 ns

t t PZH PZL 
3-State output enable time 
nOE to nAn; nO to nBn 

2 3 1.0 3.0 5.6 1.0 3.9 6.7 ns 

t t PHz PLZ 
3-State output disable time 
nOE to nAn; nOE to nBn 

2 3 1.0 2.6 5.5 1.0 2.9 5.7 ns 

NOTES: 
1. All typical values are measured Tamb = 25°C. 
2. Typical value is measured at Vcc = 3.3V 
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Philips Semiconductors Product specification 

16-bit bus transceiver with direction pin and 
3052 termination resistor (3-State) 

74ALVC H 162245 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM=0.5Vcc 
V0 = VOL + 0.15V 
Vy = VpH -0.15V 
VOL and VpH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM =1.5V 
V0 = VOL + 0.3V 
Vy = VpH -0.3V 
VOL and VpH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

VI

An, Bn 
INPUT V 

tPLH 

1 

GND 

Von 

` IPHL' 

VMen, An 
OUTPUT 

VOL  
SW00063 

Waveform 1. Input (nAn, nBn) to output (nBn, nAn) 
propagation delay times 

VI 

05 INPUT 

GND 

Vcc - - 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

PHZ —~ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

too_i — 

outputs 
enabled 

outputs 
disabled 

VM

outputs 
enabled 

SW00064 

Waveform 2. 3-State enable and disable times 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

DEFINITIONS 

2  VC0 
O— Open 
O— GND 

RL=500O 

RL=500O 

RL = Load resistor 

OL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOur of pulse generators. 

SWITCH POSITION 

TEST Sr Vcc VI 

tPLHAPHL Open 2.7V VCc 

tP ZAPZL 2 • VOc 2.7-3.6V 2.7V 

tPHZ/tPZH GND 

SV00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH16373 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-tA 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bus hold 

• Output drive capability 5052 transmission lines @ 85°C 

• Current drive ±24 mA at 3.0 V 

DESCRIPTION 
The 74ALVCH16373 is a 16-bit D-type transparent latch featuring 
separate O-type inputs for each latch and 3-State outputs for bus 
oriented applications. Incorporates bus hold data inputs which 
eliminate the need for external pull-up or pull-down resistors to hold 
unused inputs. One latch enable (LE) input and one output enable 
(OE) are provided per 8-bit section. 

The 74ALVCH16373 consists of 2 sections of eight D-type 
transparent latches with 3-State true outputs. When LE is HIGH, 
data at the On inputs enter the latches. In this condition the latches 
are transparent, i.e., a latch output will change each time its 
corresponding D-input changes. 

When LE is LOW the latches store the information that was present 
at the D-inputs a set-up time preceding the HIGH-to-LOW transition 
of LE. When 0E is LOW, the contents of the eight latches are 
available at the outputs. When O is HIGH, the outputs go to the 
high impedance OFF-state. Operation of the OE input does not 
affect the state of the latches. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = ti ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHLItPLH 

Propagation delay 
On to On 

Vcc = 2.5V, CL = 30pF 2.1 

ns 
Vcc = 3.3V, CL = 50pF 2.1 

Propagation delay 
LE to On 

V 2.5V, C - 30 F cc = L - P 2 2 

Vcc = 3.3V, CL = 50pF 2.2 

C1 Input capacitance 5.0 pF 

CpD Power dissipation capacitance per latch Vi = GND to Vcc1
Outputs enabled 16 

pF 
Outputs disabled 10 

NOTE: 
1. CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CpD x Vcc2 x f; + E (CL x Vcc2 x fo) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; £ (CL x Vcc2 x fo) = sum of outputs. 

PIN CONFIGURATION 

100 2 

101 

GOD C 
102 C 
103 C 
V00 C 
104 1 ° 
1os L9 

GND 10 

106 11 

107 112 

200 j 13 

201 14 

GND 15 

202 16 

203 17 

Vcc 18 

204 19 

205 20 

GND 21 

206 j 22 

207 23 

20E[24 

48 1 LE 

J 1D0 

46 101 

45 GOD 

44 102 

43 103 

42 vcc 

41 104 

401 105 

39 GND 

J 106 

37j 107 

36 200 

35 201 

J GOD 

33 202 

32 203 

31 VCC 

30 204 

29 2D5 

28 GND 

27 206 

26 207 

25] 2LE 

SW00066 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40°C to +85°C 74ALVCH16373 DL ACH16373 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16373 DGG ACH16373 DGG SOT362-1 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH 16373 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 10E Output enable input 
(active LOW) 

2, 3, 5, 6, 8, 9, 100 to 107 Data inputs/outputs 
11, 12 

4, 10, 15, 21, GND Ground (OV) 
28, 34, 39, 45 

7, 18, 31, 42 VOc Positive supply voltage 

13, 14, 16, 17, 200 to 207 Data inputs/outputs 
19, 20, 22, 23 

24 20r Output enable input 
(active LOW) 

25 2LE Latch enable input (active 
HIGH) 

36, 35, 33, 32, 
30, 29, 27, 26 2130 to 2D7 Data inputs 

47, 46, 44, 43, 
41, 40, 38, 37 

1 DO to 1 D7 Data inputs 

48 1 LE 
Latch enable input (active 
HIGH) 

LOGIC DIAGRAM 

LOGIC SYMBOL 

24 

h
iOE 213 

47  1O0 1O0  

1O1 1O1 46 

1O2 1O2 44 

1O3 1O3 43 

1D4 1O4 41 

1O5 1O5 40 

1O6 1O6 38 

12 1O7 1O7 37 

2O0 2O0 13 36 
14 2O1 2O1 35 

16 2O2 2O2 33 

17 2O3 2O3 32 

30 19 2O4 2O4 

20 2O5 2O5 29 

22 2O6 2O6 27 

23 2O7 2O7 26 
1LE 2LE 

48 25 
S W00067 

FUNCTION TABLE (per section of eight bits) 

OPERATING MODES 
INPUTS INTERNAL 

LATCHES 

OUTPUTS 

n~ nLE nDn nOn 

Enable and read register 
(transparent mode) 

L 
L 

H 
H 

L 
H 

L 
H 

L 
H 

Latch and read register 
(hold mode) 

L 
L 

L 
L 

I 
h 

L 
H 

L 
H 

Latch register and disable outputs H 
H 

L 
L 

I 
h 

L 
H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prio to the HIGH-to-LOW LE transition 
L = LOW voltage level 

= LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
X = don't care 
Z = high impedance OFF-state 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH 16373 

LOGIC SYMBOL (IEEE/IEC) 

1D 1 lEN 

1LE 48 C3 

2OE 25 I\ 2EN 

24 2LE 
C4 

~ r 
1 D 3O 1O 2 1O0 

1O1 3 1O1 

1D2 
44 5 1O2 

1O3 
43 6 1O3 

1O4 
41 8 1O4 

1D5 
0 9 1O5 

1O6 1 1O6 

1D7 
7 2 1O7 

2O0 
36 3 2O0 4O 2 

2O1 4 2O1 

2O2 
33 6 2O2 

2O3 7 2O3 

2O4 30 9 2O4 

2O5 
29 20 2O5 

2O6 
27 22 2O6 

2O7 26 23 2O7 

5W00069 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance © 30 pF output load) 

2.3 2.7 
V 

DC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 3.0 3.6

Vi DC Input voltage range 
For data input pins 0 Vcc 

V 
For control pins 0 5.5 

VO DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 °C 

t„ t1 Input rise and fall times Vcc = 2.3 to 3.0V 
= 3.0 to 3.6V 

0 
0 

20 
10 

noN

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH 16373 

ABSOLUTE MAXIMUM RATINGS 
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current Vi <0 -50 mA 

VI DC input voltage 
For control pins2 —0.5 to +4.6 

V 
For data inputs2 —0.5 to Voo +0.5 

'OK DC output diode current VO > Voo or Vo < 0 t 50 mA 

Vp DC output voltage Note 2 —0.5 to VCC +0.5 V 

Ip DC output source or sink current Vo = 0 to Voo t 50 mA 

IOND+ ICC DC Voo or GND current t 100 mA 

Tst9 Storage temperature range —65 to +150 C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTES: 
Stresses beyond those listed may cause permanent damage to the device. These are stress ratings on y and functional operation of the 
device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP' MAX 

VIH HIGH level Input voltage 

Vcc = 1.2V Vcc 

V 
Vcc = 1.8V 0.7'V00 0.9 

VCc=2.3to2.7V 1.7 1.2 

Voo=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 

VOO= 1.2V GND 

V 
Vcc = 1.8V 0.9 0.2V00 

VOO = 2.3 to 2.7V 1.2 0.7 

VCC=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 1.8 to 3.6V; VI = VIH or VIL; Io = -100µA VCC -0.2 Voo 

V 

Vcc=1.8V;Vi=ViH orViL; lo=-6mA V00_0.4 VCC_0.10 

Vcc=2.3V;VI=VIN or VIL; Io=-6mA Vcc_0.3 VCC_0.08 

VCC = 2.3V: VI = VIH or VIL; Io =-12mA VCC _0.5 V00 _0.17 

V00=2.3V;VI=VIH or VIL; Io=-18mA V00_0.6 V00_0.26 

VCC=2.7V;VI =VIH or VIL; Io=-12mA V00_0.5 Voo_0.14 

VCc=3.OV;VI=VIH or VIL; Io=-24mA VOO -1.0 VCC_0.28 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVC H 16373 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

VOL LOW level output voltage 

V00 = 1.8 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Vcc = 1.8V; VI = VIH or VIL; 10 = 6mA 0.09 0.30 

Vcc = 2.3V; VI = VIH or VIL; 
to = 6mA 0.07 0.20 

Vcc = 2.3V; VI = VIH or VIL; 
to = 12mA 0.15 0.40 

Vcc = 2.3V; VI = VIH or VIL; 10 = 12mA 0.23 0.60 

V00 = 2.7V; VI = VIH or VIL; IO = 12mA 0.14 0.40 

V00 = 3.0V; VI = VIH or VIL, 
to = 24mA 0.27 0.55 

Input leakage current per 
control pin 

V0C = 1.8 to 3.6V; 
VI = 5.5V or GND 0.1 5 

µA 
Input leakage current per data 
pin 

Vcc = 1.8 to 3.6V; 
VI = V00 or GND 0.1 5 

IIHZ/IILZ 
Input current for common I/O 
pins 

Vcc = 1.8 to 2.7V; VI = V00 or GND 0.1 10 
µA 

V00 = 3.6V; VI = V00 or GND 0.1 15 

loz 
3-State output OFF-state 
current 

Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
Vo = V00 or GND 0.1 10 µ A 

100 Quiescent supply current 
V00 = 1.8 to 2.7V; VI = V00 or GND; to = 0 0.2 40 

µA 
V00 = 2.7 to 3.6V; VI = V00 or GND; IO = 0 0.2 40 

olcc 

Additional quiescent supply 
current given per control pin Vcc = 2.7V to 3.6V; VI = V00 — 0.6V; 10 = 0 150 750 

µA 
Additional quiescent supply 
current given per data I/O pin Vcc = 2.7V to 3.6V; VI = V00 — 0.6V; l o  = 0 150 750 

r
BHL 

Bus hold LOW sustaining 
current 

Vcc = 2.3V; VI = 0.7V 45
µA

Vcc = 3.0V; VI = 0.8V 75 150 

z BHH 
Bus hold HIGH sustaining 
current 

VCc = 2.3V; VI = 1.7V —45
µA 

Vcc = 3.0V; VI = 2.0V - 75 - 175 

IBHLOL Buse 
old LOW overdrive Vcc = 2.7V 300

µA 
Vcc = 3.6V 450 

IBHHO2 
sh old HIGH overdrive Bu 

current
Vcc = 2.7V —300

µA 
Vc0 = 3.6V -450 

NOTES: 
1. All typical values are at Tamb = 25°0. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH 16373 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE AND Vcc < 2.3V 
GND = 0V; , = tt ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vic = 2.3 to 2.7V V0c = 1.8V Vc = 1.2V 

MIN TYP1. 2 MAX MIN TYP1 MAX TYP 

t /t PHL PLH 
Propagation delay 
nDn to nYn 

1,5 1.0 2.1 3.9 1.5 3.2 5.7 8.8 ns

t /t PHL PLH 
Propagation delay 
nLE to nYn 

2,5 1.0 2.2 3.9 1.5 3.4 5.9 7.4 ns 

tpzH/tpzL 
3-State output enable 
time 
nOE to nYn 

4,5 1.0 2.6 5.2 1.5 4.0 7.3 8.9 ns 

tPHZ/tPLZ 
3-State output disable 
time 
nt E to nYn 

4,5 1.0 2.2 4.1 1.5 3.2 5.6 8.9 ns 

tw nLE pulse width HIGH 2 3.0 1.0 - 3.5 1.0 — — ns 

tsu Set-up time nDn to nLE 3 1.0 -0.1 - 1.0 -0.1 — — ns 

th Hold time nDn to nLE 3 1.5 0.2 - 1.2 0.1 — — ns 

NOTES: 
• All typical values are measured at Tamb = 25°C. 

2. Typical value is measured at Vic = 2.5V. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = t <2.5n5; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V~c = 3.3V ±0.3V = 2.7V 

MIN TYP1 2 MAX MIN TYP' MAX 

t t PHL PLH 
Propagation delay 
nDn to nYn 

1,5 1.0 2.1 3.3 1.0 2.3 3.7 ns

t /t PHL PLH 
Propagation delay 
nLE to nYn 

2,5 1.0 2.2 3.2 1.0 2.2 3.5 ns

t t PZH PZL 
3-State output enable time 
nOE to nYn 

4,5 1.0 2.3 4.2 1.0 2.9 4.9 ns 

t /t PHZ pLZ 
3-State output disable time 
n0E to nYn 

4,5 1.0 2.8 4.1 1.0 3.1 4.7 ns

tw nLE pulse width HIGH 2 2.5 1.0 - 3.0 1.0 — ns 

tsu Set-up time nDn to nLE 3 1.0 0.0 - 1.0 -0.1 — ns 

th Hold time nDn to nLE 3 1.2 0.2 - 1.5 0.4 — ns 

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. Typical value is measured at VCC = 3.3V. 
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Philips Semiconductors Product specification 

16-bit D-type transparent latch (3-State) 74ALVCH 16373 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
< 2.3V RANGE 

VM = 0.5 VCC 
Vx = VOL + 0.15V 
VY = VON -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI _ VCC 

AC WAVEFORMS FOR Vcc = 3.0V TO 3.6V AND 
Vic = 2.7V RANGE 
VM =1.5V 
Vx = VOL + 0.3V 
Vy = VON -O.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

Dn INPUT VM

GND 

VOH  

On OUTPUT 

VOL 

` iPHL' 

VM

iPLH ' 

SW00070 

Waveform 1. Input (Dn) to output (On) propagation delays 

V:

LE INPUT VM VM /VM 
GND  

tPLH 

- tW

tPHL 
VOH 

On OUTPUT 

VM
J1 VM 

VOL  

SW00077 

Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (On) propagation delays 

~IDn 
V INPUT 

~ 

M 

GND 

VI

LE 
INPUT 

GND 

r thu 

th .. 

NOTE: The shaded areas ind cate when the input is permitted to change 
for predictable output performance. 

SW00073 

Waveform 3. Data set-up and hold times for the Dn input to the 
LE input 

VI  

OE INPUT 

GNU 

VCC - - 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

VOH 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GNU  

PZL 

Pz.. 

outputs 
enabled 

outputs 
disabled 

VO

outputs 
enabled 

SW00072 

Waveform 4. 3-State enable and disable times 

TEST CIRCUIT 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance Includes jig and probe capacitance 

R7 = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si Vcc VI

tPLHAPHL Open 2.7V Vcc 

tPL2/tPZL 2 x VCC 2.7-3.6V 2.7V 

tPHLtPZH GND 

S V00906 

Waveform 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH16374 

FEATURES 
• Wide supply voltage range of 1.2 V to 3.6 V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple V0C and ground pins for minimum noise 

and ground bounce 

• Direct interface with TTL levels 

• All data inputs have bushold 

• Output drive capability 50O transmission lines Q 85°C 

• Current drive +24 mA at 3.0 V 

DESCRIPTION 
The 74ALVCH16374 is a 16-bit edge-triggered flip-flop featuring 
separate D-type inputs for each flip-flop and 3-State outputs for bus 
oriented applications. Incorporates bus hold data inputs which 
eliminate the need for external pull-up or pull-down resistors to hold 
unused inputs. The 74ALVCH16374 consists of 2 sections of eight 
edge-triggered flip-flops. A clock (CP) input and an output enable 
(OE) are provided per 8-bit section. 

The flip-flops will store the state of their individual 0-inputs that meet 
the set-up and hold time requirements on the LOW-to-HIGH CP 
transition. 

When OC is LOW, the contents of the flip-flops are available at the 
outputs. When OE is HIGH, the outputs go to the high impedance 
OFF-state. Operation of the OE input does not affect the state of the 
flip-flops. 

QUICK REFERENCE DATA 
GND = 0V; T01 = 25°C; tr = tt 0 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP 

Vcc = 2.5V, CL = 30pF 2.3 
ns 

V00 = 3.3V, CL = 50pF 2.4 to On 

Vcc =2.5V 300 MHz 
IMAX Maximum clock frequency 

Vcc = 3.3V 350 MHz 

CI Input capacitance 5.0 pF 

Outputs enabled 16 
CPD Power dissipation capacitance per flip-flop Vi = GND to V001 pF 

Outputs disabled 10 

NOTE: 
1. Cpp is used to determine the dynamic power dissipation (P0 n µW): 

PD = CPD x V002 x f; + E (CL x V002 x f0) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
f0 = output frequency in MHz; V00 = supply voltage in V; F (CL x V002 x f0) = sum of outputs. 

PIN CONFIGURATION 

1Q€ C 
loo C 
101 C 

GND C 
102 C 
103 C 
vcc 

104 C 
105 C 

GOD 10 

106 11 

107 12 

200 13 

201 14 

GND 15 

202 16 

2Q3 17 

vcc 18 

204 19 

205 20 

GND 21 

206 22 

207 23 

205 24 

LT 
48 1CP 

47 1 DO 

46 1D1 

45 GND 

44 1D2 

43 1D3 

az vcc 

41 104 

40 1D5 

39 GND 

38 1D6 

37 107 

36 200 

35 2D1 

34 GOD 

33 2D2 

32 2D3 

311 vcc 

30 204 

29 205 

28 GND 

27 206 

26 207 

25 20P 

SW00074 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III —40°C to +85°C 74ALVCH16374 DL ACH16374 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16374 DGG ACH16374 DOG SOT362-1 
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Philips Semiconductors Product specification 

16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 125E Output enable input 
(active LOW) 

2, 3, 5, 6, 8, 9, 
11, 12 1Q0 to 1O7 3-State flip-flop outputs 

4, 10, 15, 21, 
28, 34, 39, 45 GND Ground (0V) 

7, 18, 31, 42 VCC Positive supply voltage 

13, 14, 16, 17, 
19, 20, 22, 23 2O0 to 2Q7 3-State flip-flop outputs 

24 2OC Output enable input 
(active LOW) 

25 2CP Clock input 

36, 35, 33, 32, 
30, 29, 27,26 2O0 to 2D7 Data inputs 

47, 46, 44, 43, 
41, 40, 38, 37 1 DO to 1 D7 Data inputs 

48 1CP Clock input 

LOGIC DIAGRAM 

LOGIC SYMBOL 

24 

15E 2O8 
47  1D0 1O0  

46 1D1 1O1 

44 1D2 1O2 

43 1D3 1O3 

41 1D4 1O4 

40 1D5 1O5 

38 1O6 1O6 

37 12 1D7 1O7 

36 13 2O0 2O0 

35 14 2D1 2O1 

33 16 2O2 2O2 

32 17 2D3 2O3 

30 2D4 2O4 19 

29 20 2D5 2O5 

27 22 2D6 2O6 

26 23 2D7 2O7 
1CP 2CP 

48 25 
5W00075 

FUNCTION TABLE 

OPERATING MODES 
INPUTS INTERNAL 

FLIP-FLOPS 

OUTPUTS 

0€ CP Dn O0 to O7 

Load and read register 
L 
L 

T 
T h 

L 
H 

L 
H 

Load register and disable outputs H 
H 

? 
? 

I 
h H H 

Z 
Z 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the HIGH-to-LOW LE transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the HIGH-to-LOW LE transition 
Z = high impedance OFF-state 
f = LOW-to-HIGH CP transition 
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16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

LOGIC SYMBOL (IEEE/IEC) 

1OE n 1EN 

48 1CLK C1 

24 2D 2EN 

25 2OLK ' C2 

~ r 
1O0 

47 
1O V 2 1Do 

1O1 46 3 1O1 

1D2 
44 5 1O2 

1D3 6 1O3 

1D4 
41 B 1O4 

1D5 
40 9 1O5 

1O6 
38 

1O6 

1D7 
37 12 1O7 

2D0 
36 13 2O0 2O V 

2D1 3 14 2O1 

2O2 
33 16 2O2 

2D3 32 17 2O3 

2O4 
30 19 2O4 

2O5 
29 20 2O5 

2D6 
27 22 2O6 

2D7 
26 23 2O7 

0W00199 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance 30 pF output load) 

2.3 2.7 

VDC supply voltage 3.3V range (for max. speed 
performance ® 50 pF output load) 3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 
For data input pins 0 Vcc 

V 
For control pins 0 5.5 

VO DC output voltage range 0 Vcc V 

T9 5 Operating free-air temperature range —40 +85 °C 

tr, t1 Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc = 3.0 to 3.6V 

0 
0 

20 
10 nsN 

BUS HOLD CIRCUIT 
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16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to VCG +0.5 

'OK DC output diode current Vo > V00 or Vo < 0 t 50 mA 

Vo DC output voltage Note 1 —0.5 to VCC +0.5 V 

to DC output source or sink current Vo = 0 to VCC ±50 mA 

IGND Icc DC VCC or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 C 

PTGT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55'C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 

VCC = 1.2V Vcc 

V 
Vcc = 1.8V 0.7*VCc 0.9 

VCC=2.3to2.7V 1.7 1.2 

VCC = 2.7 to 3.6V 2.0 1.5 

VIA LOW level Input voltage 

VCC = 1.2V GND 

V 
VCC = 1.8V 0.9 0.2'VCC 

Vcc = 2.3 to 2.7V 1.2 0.7 

VCC = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCC = 1.810 3.6V; VI = VIH or VIA; to =-100µA V00 -0.2 VCc 

V 

Vcc=1.8V;VI=VIH or V1[; lo = -6mA V00 _0.4 V00_0.10 

Vcc=2.3V;VI=VIH orVIL; lp=-6mA V00_0.3 V00_0.08 

VCC = 2.3V; VI = VIH or VII; I0 = —12mA VCC _ 0.5 VCC _ 0.17 

Vcc=2.3V;VI=VIH or VIL; 10 = —18mA VCC_0.6 V00 0.26 

VCC =2.7V;VI =VIH orVIL; I0 =-12mA VCC_0.5 VCC_0.14 

VCC=3.OV;VI=VIH orVIL to=-24mA V00 -1.0 VCC _0.28 
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16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

DC ELECTRICAL CHARACTERISTICS (Continued) 
Over recommended operating conditions. Voltage are referenced to GNU (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VOL LOW level output voltage 

VCC = 1.8 to 3.6V; VI = VIH or VIL; IO = 100µA GND 0.20 

V 

VCC = 1.8V; VI = VIH or VIL; 10 = 6mA 0.09 0.30 

VCC = 2.3V; VI = VIH or VIL; 10 = 6mA 0.07 0.20 

VCC = 2.3V; VI = VIH or VIL; IC = 12mA 0.15 0.40 

VCC = 2.3V; VI = VIH or VIL; lO = 12mA 0.23 0.60 

VCC = 2.7V; V1 = VIH or VIL; IC = 12mA 0.14 0.40 

VCC = 3.OV; VI = VIH or VIL; IO = 24mA 0.27 0.55 

Input leakage current per 
control pin 

VCC = 1.8 to 3.6V; 
VI = 5.5V or GND 0.1 5 

µA 
Input leakage current per data 
pin 

VCC = 1.8 to 3.6V; 
VI = VCC or GND 0.1 5 

IIHZ/iILZ 
Input current for common I/O 

pins

Vcc = 1.8 to 2.7V; VI = VCC or GND 0.1 10 
µA 

VCC = 3.6V; VI = VCC or GND 0.1 15 

ICz 
3-State output OFF-state 
current 

VCC = 1.8 to 2.7V; VI = VIH or VILA 
VO = VCC or GND 

0.1 5 µA 

V 2.7 to 3.6V; V V or V CC = 1 = VIH IL; 
VO = VCC or GND 0.1 10 µA 

ICC Quiescent supply current 
VCC = 1.8 to 2.7V; V1 = VCC or GND; IO = 0 0.1 20 

µA 
VCC=2.7to3.6V;V1 =VCC or GND; 10=0 0.2 40 

Al00 

Additional quiescent supply 
current given per control pin 

Vcc = 2.7V to 3.6V; VI = VCC — 0.6V; lO = 0 

5 500 

µA 
Additional quiescent supply 
current given per data I/O pin 150 750 

BHL 
Bus hold LOW sustaining 
current 

Vcc = 2.3V; V1 = 0.7V 45 
µA 

VCC = 3.OV; V1 = 0.8V 75 150 

IBHH 
1 Bus hold HIGH sustaining 

current 
Vcc = 2.3V; VI = 1.7V —45

µA 
VCC = 3.OV; VI = 2.OV -75 - 175 

IBHL02 
Bus 

rent hold LOW overdrive Vcc = 2.7V 300 µA 
VCC = 3.6V 450 

z
IBHHO 

Bus hold HIGH overdrive 
current 

VCC = 2.7V —300
µA 

Vcc = 3.6V —450 
NOTES: 
1. All typical values are at Tannb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

AC CHARACTERISTICS FOR VCC = 2.3V TO 2.7V RANGE AND Vcc < 2.3V 
GND = 0V; tr = t1 5 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Voc = 2.3 to 2.7V Vcc = 1.8V Vcc = 1.2V 
MIN TYP1. 2 MAX MIN TYP1 MAX TYP1 

t /t PHL PLH 
Propagation delay 
nCP to nOn 

1 4 1.0 2.3 4.3 1.5 3.6 6.5 7.7 ns

tPZH/tPZL 
3-State output enable 
time 
nOE to nOn 

2, 4 1.0 2.6 4.8 1.5 4.0 7.2 8.7 ns 

tpHZ/tpLZ
3-State output disable 
time 
nOEtonOn 

2,4 1.0 2.1 4.0 1.5 3.1 5.4 6.2 ns 

tw 
nCP pulse width 
HIGH or LOW 1 3.0 1.6 - 4.0 2.0 — — ns 

i s Set-up time Dn to nCP 3 1.2 0.2 - 1.5 0.2 — — ns 
th Hold time Dn to nCP 3 0.8 -0.1 - 0.6 -0.2 — — ns 

max 
Maximum clock pulse 
frequency 

1 150 300 - 125 250 — — MHz

NOTES: 
1. All typical values are measured at Tamb = 25'C. 
2. Typical value is measured at Vcc = 2.5V. 

AC CHARACTERISTICS FOR Vcc = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = 1S 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 
LIMITS 

UNIT Vcc = 2.310 2.7V Vcc = 2.7V 
MIN TYP1 2 MAX MIN TYP1 MAX 

t t PHL PLH 
Propagation delay 
nCP to nOn 

1,4 1.0 2.4 3.4 1.0 2.3 3.8 ns

tpzH/tpzL
3-State output enable 
time 
nOEtonOn 

2, 4 1.0 2.3 4.0 1.0 2.9 4.8 ns 

tpHZ/tpLZ 
3-State output disable 
time 
nOE to nOn 

2,4 1.0 2.6 4.1 1.0 2.9 4.5 ns 

tw 
nCP pulse width 
HIGH or LOW 

1 2.5 1.4 — 3.0 1.6 — ns

tsu Set-up time Dn to nCP 3 1.2 0.2 - 1.5 0.4 — ns 

th Hold time Dn to nCP 3 0.8 0.0 - 0.6 -0.2 — ns 

fmax 
Maximum clock pulse 
frequency 

1 200 350 - 150 300 — MHz

NOTES: 
1. All typical values are measured at Tamb = 25°C. 
2. Typical value is measured at = 3.3V. 
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16-bit edge-triggered D-type flip-flop (3-State) 74ALVCH 16374 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
< 2.3V RANGE VM = 0.5 VCC 

V5 = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 
V = 2.7V RANGE 
VM=1.5V 
Vx = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

1 fMAX 
VI

CP INPUT J VM \ 
} 

GND \ 

VGH 

On OUTPUT 

VOL 

tw

` tPHLy

VM
- 

tPLH

 /I 

SW00078 

Waveform 1. Clock (CP) to output (On) propagation delays, the 
clock pulse width and the maximum clock pulse frequency 

VI  

25F INPUT 

GND 

Vcc - - 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPH2 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GNU  

PZL 

tPZH i

outputs 
enabled 

outputs 
disabled 

VM 
outputs 
enabled 

SW00072

Waveform 2. 3-State enable and disable times 

vi 
CP 
INPUT

H th

NGND %/JVM
VOH 

On 
OUTPUT 

VOL 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

/VM 

SW00079 

Waveform 3. Data set-up and hold times for the Dn input to the 
CP input 

TEST CIRCUIT 

VCC 2 ' VCC 
0— Open 

GNU 

RL=500 fi 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZOOT of pulse generators. 

SWITCH POSITION 

TEST s, Vcc vi

tPLH tPHL Open <2.7V VCC 

tPLLtPZL 2 ` VCC 2.7-3.6V 2.7V 

tPHZAPZH GNU 

SV00906 

Waveform 4. Load circuitry for switching times 
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18-bit universal bus transceiver (3-State) 74ALVCH16500 

FEATURES 
• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• All inputs have bushold circuitry 

• Output drive capability 504 transmission lines © 85°C 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple VDT and ground pins for minimum noise 
and ground bounce 

QUICK REFERENCE DATA 
GND = 0V; Tawb = 25°C; tr = tf ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
An to Bn; Bn to An 
LEAB to Bn; LEBA to An Vcc = 2.5V, CL = 30pF 3.0 ns 

CPgg to Bn; CPBA to An VOO = 3.3V, CL = 50pF 3.2

Ci Input capacitance 5.0 pF 

Ci p Input/output capacitance 10 pF 

Outputs enabled 22 
CPD Power dissipation capacitance per latch VI = GND to Vcc1 pF 

Outputs disabled 22 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x V 2 x f; + F (CL x VDc2 x f5) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VDT = supply voltage in V; £ (CL x VOO2 x fo) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16500 is a high-performance CMOS product.. 
This device is an 18-bit universal transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 
Data flow in each direction is controlled by output enable (OEAB and 
ZSEBA) , latch enable (LEAK and LEBA), and clock (CRAB and Pgq) 
inputs. For A-to-B data flow, the device operates in the transparent 
mode when LEAB is High. When LEAB is Low, the A data is latched if 
CPAB is held at a High or Low logic level. If LEAB is Low, the A-bus 
data is stored in the latch/flip-flop on the High-to-Low transition of 
CRAB. When OEAB is High, the outputs are active. When OEAB is 
Low, the outputs are in the high-impedance state. 

Data flow for B-to-A is similar to that of A-to-B but uses CEBA, LEBA 
and CPBA. The output enables are complimentary (OEAB is active 
High, and TC EBA is active Low). 

To ensure the high impedance state during power up or power 
down, OEBA should be tied to VDO through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40'C to +85°C 74ALVCH16500 DGG ACH16500 DOG SOT364-1 
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18-bit universal bus transceiver (3-State) 74ALVCH 16500 

PIN CONFIGURATION 

—v
OEAB C 
LEAK C 

AO C 
GND C 

Al C 
A2 C 

vcc C 
A3 C 
A4 C 
A5 10 

GND 11 

A6 12 

A7 C 
A8 14 

A9 15 

A70 16 

A11 17 

GND 18 

Al2 19 

A13 20 

A14 21 

V00 fI 22 

A15 23 

A16 24 

GND 25 

A17 26 

bEBA 27 

LEBq 28 

J 
56 GND 

55 CRAB

54 AO 

53 GND 

52 B, 

51 B2 

so 
vcc 

49 B3 

aB B4 

47 B5 

46 GND 

4s B6 

44 B7 

43 B8 

42 B9 

41 B10 

40 511 

39 GND 

38 B12 

37 B13 

36 514 

35 VCC 

34 B15 

33 B16 

32 GND 

31 B17 

30 CPBA 

29 GND 

SW00080 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 OEAB Output enable A-to-B 

2 LEAB Latch enable A-to-B 

3, 5, 6, 8, 9, 
10, 12, 13, 14, 
15, 16, 17, 19, AO to A17 Data inputs/outputs 
20, 21, 23, 24, 

26 

4, 11, 18, 25, 
29, 32, 39, 46, GND Ground (OV) 

53, 56 

7, 22, 35, 50 Vcc Positive supply voltage 

27 OEBA Output enable B-to-A 

28 LEBA Latch enable B-to-A 

30 0 PBA Clock input B-to-A 

54, 52, 51, 49, 
48, 47, 45, 44, 
43, 42, 41, 40, BO to B17 Data inputs/outputs 
38, 37, 36, 34, 

33, 31 

55 CRAB Clock input A-to-B 

BUS HOLD CIRCUIT 
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18-bit universal bus transceiver (3-State) 74ALVCH 16500 

LOGIC SYMBOL 

3 AO BO 54 

5 Al B1 52 

6 A2 B2 51 

8 A3 B3 49 

9 A4 84 48 

10 A5 B5 47 

12 A6 86 45 

13 A7 87 44 

14 A8 B8 43 

15 A9 89 42 

16 A10 B10 41 

17 All 811 40 

19 Al2 812 38 

20 A13 813 37 

21 A14 814 36 

23 A15 815 34 

24 A16 816 33 

26 A17 817 31 

1 0E48 SBA 27 

2 LEAK LE:, 28 

55 30 

SW00081 

LOGIC SYMBOL (IEEE/IEC) 

OEAB EN1 

CAB 

LEAK 

56 M 2C3 

c3 

CAB 
7 

N, 02 

EN4 N. 

SBA 
30 M 5C6 

28 LEBq C6 

1 N,--G1 S 

I 

AO 3 3D lv BO 

4p 1 6D 

Al 5 2 81 

A2 6 5 82 

A3 B 49 83 

A4 48 84 

A5 10 47 B5 

A6 45 86 

A7 13 44 87 

A8 14 43 88 

A9 15 42 89 

A10 16 41 810 

All 1 40 811 

Al2 9 38 812 

A13 20 37 813 

A14 21 36 B14 

A15 2 34 815 

A16 24 3 816 

A17 26 31 617 

0W00082 
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18-bit universal bus transceiver (3-State) 74ALVCH 16500 

LOGIC DIAGRAM (one section) 

FUNCTION TABLE 
INPUTS Internal 

Registers 

OUTPUTS OPERATING MODE 

OEAB LEAB PA B An Bn 

L H X X X Z Disabled 

L 

L 

1 
1 

X 

X 

h 

I 

H 

L 

Z 

Z 
Disabled, Latch data 

L L H or L X NC Z Disabled, Hold data 

L 

L 

L 

L 

1 
1 

h 

I 

H 

L 

Z 

Z 
Disabled, Clock data 

H 

H 

H 

H 

X 

X 

H 

L 

H 

L 

H 

L 
Transparent 

H 

H 

, 

1 
X 

X 

h 

I 

H 

L 

H 

L 
Latch data & display 

H 
H 

L 
L 

1 
1 

h 
I 

H 
L 

H 

L
Clock data & display 

H 

H 

L 

L 

HorL 

H or L 

X 

X 

H 

L 

H 

L 
Hold data & display 

NOTE: A-to-B data flow is shown; B-to-A flow is simila but uses EBA, LEBA, and CPBA. 

H = High vo tage level 
h = High vol age level one set-up time prior to the Enable or Clock transition 
L = Low vol age level 

= Low voltage level one set-up time prior to the Enable or Clock transition 
NC= No Change 
X = Don't care 
Z = High Impedance "off" state 
1 = High-to-Low Enable or Clock transition 
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18-bit universal bus transceiver (3-State) 74ALVCH 16500 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VGG 

DC supply voltage 2.5V range (for max. speed 
performance 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 3.0 3.6 

V1 DC Input voltage range 0 VGG V 

Vo DC output voltage range 0 VGG V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc =3.0to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VGG DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current VI <0 -50 mA 

VI DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to Vcc +0.5 

'OK DC output diode current VO > VGc or VO < 0 f 50 mA 

VO DC output voltage Note 1 —0.5 to VGG +0.5 V 

to DC output source or sink current VO = 0 to VGG t 50 mA 

'GND' ICC DC VGG or GND current + 100 mA 

T15 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125'C 
above +55°C derate linearly with 8 mW/K 600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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18-bit universal bus transceiver (3-State) 74ALVCH 16500 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCc=2.3to2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; I0 = -100µA VCc-0.2 VCc 

V 

Vcc = 2.3V; VI = VIH or ViL; Io =-6mA VcC _0.3 V0_0.08 

Vcc = 2.3V; Vi = VIH or VIL; to =-12mA VCC _0.6 Vcc_0.26 

Vcc = 2.7V; VI = VIH or VIL; to =-12mA Vcc_0.5 VCC_0.14 

Vcc =3.0V;VI =VIH or VIL; I0=-12mA Vcc_0.6 VcC_0.09 

VCc=3.0V;VI=VIH or VIL. lo=-24mA VCC-1.0 
Vcc 

_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V Vcc = 2.7V; VI = VIH or VIL; Io = 12mA 0.14 0.40 

Vcc = 3.0V; VI = VIH or VIL to = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = VCC ar GND 

0.1 5 µA 

IOZ 3-State output OFF-state current VCC = 2.7 to 3.6V; VI = VIH or VIL; 
Vo = 

Vcc 

or GND 0.1 10 µA 

ICC Quiescent supply current VCC = 2.3 to 3.6V; VI = VCC or GND; Io = 0 0.2 40 µA 

41cc Additional quiescent supply current VCC = 2.3V to 3.6V; VI = VCC — 0.6V; to = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
VCC = 2.3V; VI = 0.7V2 45 —

µA 
VCC = 3.0V; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
Vcc = 2.3V; VI = 1.7V2 —45 

µA 
VCC = 3.0V; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current VCC = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current VCC = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 

1998 Aug 31 800 



Philips Semiconductors Preliminary specification 

18-bit universal bus transceiver (3-State) 74ALVCH 16500 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; t, = tf 5 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc=2.5V±0.2V 

MIN TYP MAX 

tPHL
tPLH

Propagation delay 
An to Bn, Bn to An 

1 1 5.1 ns 

tPHL

tPLH 

Propagation delay 
LEBA to An, LEAB to Bn 

2 

1 5 9 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 

1 6.6 

tpzH
tPZL 

3-State output enable time 
O-EBA to An, OEAB to Bn 

3 1 5.7 ns 

tpHZ
tPLZ 

3-State output disable time 
OEBA to An, OEAB to Bn 3 1 6.1 ns 

tyy 

LE pulse width 
LEAK or LEBA HIGH 

2 

3.3 

ns 
LE pulse width 
CPAB or CPBA HIGH or LOW 3.3 

t5u 

Set-up time 
An before CPAB T or Bn before CPAB 1' 

4 

1.7 

ns Set-up time 
An before LEAB l  or 
Bn before LEAB 1 

CP HIGH 1.1 

CP LOW 1.9 

th 

Hold time 
An after CPAB T or Bn before L13AB T 

q 1.7 ns 

Hold time 
An before LEAB ! or 
Bn before LEAB j 

CP HIGH 
4 

2.0 
ns 

CP LOW 1.6 

fMAX Maximum clock frequency 150 

NOTE: 
1. All typical values are at V0 = 2.5V and Tamb = 25°C. 
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AC CHARACTERISTICS FOR = 3.OV TO 3.6V RANGE AND V = 2.7V 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT = 3.3V ±0.3V = 2.7V 

MIN TYP MAX MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 

1 1.0 5.1 1.0 4.7 ns 

tPHL

tPLH 

Propagation delay 
LEBA to An, LEAK to Bn 

2 
1.0 5.9 1.0 5.5 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 

1.0 6.6 1.0 6.6 

tpZH
tPZL

3-State output enable time 
ZSEBA to An, OEAB to Bn 3 1.0 5.7 1.0 5.4 ns 

tpHZ
tPLZ 

3-State output disable time 
OEBA to An, OEAB to Bn 3 1.0 6.1 1.0 5.7 ns 

tw

LE pulse width 
LEAK or LEBA HIGH 

2 3.3 3.3 
ns 

LE pulse width 
CPAB or CPBA HIGH or LOW 

2 3.3 3.3 

tsu 

Set-up time 
An before CPABT or Bn before CPABT 

4 

1.3 1.4 

ns Set-up time 
An before LEAB j or 
Bn before LEAB j 

CP HIGH 1 1 

CP LOW 1.4 1.6 

th 

Hold time 
An after CPABT or Bn before OPABT 

4 1.7 1.6 ns 

Hold time 
An before LEAB j or 
Bn before LEAB j 

CP HIGH 
4 

1.2 1.8 
ns 

CP LOW 1.6 1.5 

fMAX Maximum clock frequency 150 150 

NOTES: 
1. All typical values are at Tamb = 25°C. 
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AC WAVEFORMS 
Vcc = 2.3 TO 2.7 V RANGE 
1. VM=0.5V 
2. Vx=VOL+0.15V 
3. Vy = VO. - 0.15V 
4. VI = Vcc 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
Vcc = 3.0 TO 3.6 V RANGE AND Vcc = 2.7 V 
1. VM=1.5V 
2. Vx= VOL +0.3V 
3. Vy=VOH-0.3V 
4. V1 = 2.7 V 
5. VOL and VON are the typical output voltage drop that occur with 

the output load. 

vi

An, Bn 
INPUT 

GND 

V0H  

Bn, An 
OUTPUT 

vol.  

 1 
- 

tPHL' 

\VM 

tPLH 

SW00083 

Waveform 1. Input (An, Bn) to output (Bn, An) propagation 
times 

Waveform 2. Latch enable input (LEAK, LEBA) and clock pulse 
input (ZPAB, OPBA) to output (An, Bn) propagation delays and 

latch enable pulse width 

OEAa 
INPUT 

BOA 
INPUT 

Vcc - - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

Von 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

1PZH i

outputs 
enabled 

outputs 
disabled 

VM 

outputs 
enabled 

SW00085 

Waveform 3. 3-State enable and disable times 

An. Bn 

f/,qV
INPUT 

M 
GND   'I I 

CPxx, LExx 
INPUT 

GND 

NOTE: The shaded areas indicate when the input is permitted to change for 
predictable output pedormance. 

SW00093 

Waveform 4. Data set-up and hold times for the An and Bn 
inputs to the LEAK, LEBA, OPAB and CPBA inputs 
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TEST CIRCUIT 

vcc 2 V00 
0— Open 
o— GND 

RL=500 S2 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes is and probe capacitance 

RT = Termination resistance should be equal to Z007 of pulse generators. 

SWITCH POSITION 

TEST Sr V55 Vi

tpLHAPML Open <2 7V VCC 

tPLvtPZL 2 + Vcc 2.7-3.6V 2.7V 

tp001P20 GND 

0V00906 

Waveform 5. Load circuitry for switching times 
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FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1 A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• Universal bus transceiver with D-type latches and D-type flip-flops 
capable of operating in transparent, latched or clocked mode. 

• All inputs have bushold circuitry 

• Output drive capability 50t≥ transmission lines @ 85"C 

• 3-State non-inverting outputs for bus oriented applications 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C, tr = tf ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t t PHL PLH 

Propagation delay 
An to Bn; Bn to An 
LEAB to Bn; LEBA to An 
CPAB to Bn; CPBA to An 

V 2.5V, C — 30 F cc = L - P 
Vcc = 3.3V, CL = 50pF 

2.4 
2.9

ns 

CI Input capacitance 5.0 pF 

Clip Input/output capacitance 10 pF 

CPD 
Power dissipation capacitance per 
latch Vi = GND to Vcc' 

Outputs enabled 22 pF

Outputs disabled 6 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD in µW): 
Pp = CPp x Vcc2 x f; + E (CL x Vpp2 x f0) where: ti = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; E (CL x Vcc2 x fo) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16501 is a high-performance CMOS product designed 
for Vcc operation at 2.5V and 3.3V with I/O compatibility up to 5V. 

This device is an 18-bit universal transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 
Data flow in each direction is controlled by output enable (OEAB and 
aEBA), latch enable (LEAB and LEBA), and clock (CPAB and CPBA) 
inputs. For A-to-B data flow, the device operates in the transparent 
mode when LEAB is High. When LEAB is Low, the A data is latched if 
CPAB is held at a High or Low logic level. If LEAB is Low, the A-bus 
data is stored in the latch/flip-flop on the Low-to-High transition of 
CPAB. When OEAB is High, the outputs are active. When OEAB is 
Low, the outputs are in the high-impedance state. 

Data flow for B-to-A is similar to that of A-to-B but uses DEBA , LEBA
and CPBA. The output enables are complimentary (OEAB is active 
High, and BA is active Low). 

To ensure the high impedance state during power up or power 
down, S BA should be tied to Vcc through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II -40`C to +85°C 74ALVCH16501 DGG ACH16501 DOG SOT364-1 
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PIN CONFIGURATION 

OEAB

LEAB C 
AO C 

GND C 

Al C 

A2 C 
Vcc 

A3 C 
A4 C 
A5 10 

GND 11 

A6 12 

A7 13 

A8 14 

A9 15 

Ala 16 

All 17 

GND 18 

Al2 19 

A13 20 

A14 21 

V00 22 

A15 23 

A16 24 

GND 25 

A17 26 

ZSEBA 27 

LEBA 28 

V 
56 GND 

55 CPAs 

54 AO 

53 GND 

52 B1 

s1 B2 

so V C

49 B3 

48 B4 

47 B5 

46 GND 

45 B6 

44 B7 

43 B8 

42 B9 

41 B10 

40 B11 

39 GND 

38 812 

37 B13 

36 814 

35 VCC 

34 B15 

33 B16 

32 GND 

31 B17 

CPBA 

29 GND 

SW00089 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 OEAB Output enable A-to-B 

2 LEAB Latch enable A-to-B 

3, 5, 6, 8, 9, 
10, 12, 13, 14, 
15, 16, 17, 19, AO to A17 Data inputs/outputs 
20, 21, 23, 24, 

26 

4, 11, 18, 25, 
29, 32, 39, 46, GND Ground (OV) 

53,56 

7, 22, 35, 50 Positive supply voltage 

27 OEBA Output enable B-to-A 

28 LEBA Latch enable B-to-A 

30 CPBA Clock input B-to-A 

54, 52, 51, 49, 
48, 47, 45, 44, 
43, 42, 41, 40, BO to B17 Data inputs/outputs 
38, 37, 36, 34, 

33,31 

55 CPgB Clock input A-to-B 

LOGIC SYMBOL (IEEE/IEC) 

OEAB 

CPAB 

1 EN1 

2c3 56

2LEAs C3 

G2 

SBA 
72 EN4 

30 CPBq 5C6 

LEBq 28 C6 

G5 
1 I—

AO 3D V 
4 BO 

ap 1 6D 

Al 5 52 81 ~~ 

A2 6 51 82 

A3 8 49 83 

A4 
9 

► 

B4 

A5 10 47 B5 

A6 12 ' 86 

A7 13 44 B7 

A8 14 43 88 

A9 15 42 89 

A10 16 41 B10 

All 17 40 B11 

Al2 19 38 B12 

A13 20 37 B13 

A14 21 36 614 

A15 23 34 615 

A16 24 616 

A17 26 31 817 

SW00088 
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LOGIC SYMBOL 

3 AS BO 54 

5 Al B1 52 

6 A2 B2 51 

8 A3 83 49 

9 A4 84 48 

10 A5 B5 47 

12 A6 B6 45 

13 A7 B7 44 

14 AS 43 

15 A9 

______________ B8 

B9 42 

16 A10 B10 41 

17 All B11 40 

19 Al2 B12 38 

20 A13 B13 37 

21 A14 B14 36 

23 A15 B15 34 

24 A16 B16 33 

26 A17 B17 31 

1 OE48 SBA 27 

2 LEA8 LE:. 28 

55 cP„ cP:: 30 

SW00087 

LOGIC DIAGRAM (one section) 

BUS HOLD CIRCUIT 
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FUNCTION TABLE 
INPUTS Internal 

Registers 

OUTPUTS OPERATING MODE 

OEAB LEAB CPAB An Bn 

L H X X X Z Disabled 

L 

L 

1 
l 

X 

X 

h 

I 

H 

L 

Z 

Z 
Disabled, Latch data 

L L H or L X NC Z Disabled, Hold data 

L 

L 

L 

L 

T 
T 

h 

I 

H 

L 

Z 

Z 
Disabled, Clock data 

H 

H 

H 

H 

X 

X 

H 

L 

H 

L 

H 

L 
Transparent 

H 

H 

1 
1 

X 

X 

h 

I 

H 

L 

H 

L 
Latch data & display 

H 

H 

L 

L 

T 
T 

h 

I 

H 

L 

H 

L 
Clock data & display 

H 

H 

L 

L 

HorL 

H or L 

X 

X 

H 

L 

H 

L 
Hold data & display 

NOTE: A-to-B data flow is shown; B-to-A flow is simila but uses OEBA, LEBA, and CPBA. 
H = High voltage level 
h = High vol age level one set-up time prior to the Enable or Clock transition 
L = Low vol age level 
I = Low voltage level one set-up time prior to the Enable or Clock transition 
NC= No Change 
X = Don't care 
Z = High Impedance "off" state 
1 = High-to-Low Enable or Clock transition 
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RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc

DC supply voltage 2.SV range (for max. speed 
performance @ 30 pF output load) 2 3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

VI DC Input voltage range 0 VCG V 

VO DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc=3.0to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputs1 —0.5 to Vcc +0.5 

'OK DC output diode current VO > Vcc or VO < 0 f 50 mA 

VO DC output voltage Note 1 -0.5 to V00 +0.5 V 

I0 DC output source or sink current V0 = 0 to V00 f 50 mA 

'GND. Icc DC V0C or GND current f 100 mA 

Tstg Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 8 mW/K 600 mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V0C = 2.3 to 2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
V0C = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

V0C=2.3 to 3.6V; VI=VIH or VIL; IO=-100µA V00 -0.2 VCc 

V 

V0C=2.3V; VI=VIH or VIL; Io=-6mA V00_0.3 V00 _0.08 

Vcc = 2.3V; VI = VIH or VIL; 10 =-12mA Vcc_0.6 V00_0.26 

Vcc=2.7V;VI=VIH or VIL; IQ =-12mA Vcc_0.5 V00_0.14 

Vcc=3.0V;VI=VIH or VIL; 10=-12mA V00 _0.6 VC0_0.09 

V0C = 3.0V; VI = VIH or VIL, l =-24mA Vcc -1.0 Vcc_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; Io = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; 10 = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; Io = 12mA 0.15 0.70 

V VCc = 2.7V; VI = VIH or VIL; Ip = 12mA 0.14 0.40 

VCc = 3.0V; VI = VIH or VIL, 10 = 24mA 0.27 0.55 

II Input leakage current Vcc V= 2.3 toGND 3.6V; 
VI = cc or 

0.1 5 µA 

IOZ 3-State output OFF-state current Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
VO = Vcc or GND 

0.1 10 µA 

ICO Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; l0 = 0 0.2 40 µA 

Al0C Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; 10 = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V2 45 —

µA 
VC0 = 3.0V; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
V0C = 2.3V; VI = 1.7V2 —45 

µA 
V00 = 3.0V; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current V0C = 3.8V2 500 µA 

IBHHO Bus hold HIGH overdrive current V0C = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = ti ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V0 = 2.5V ± 0.2V 

MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 1 1 4.8 ns 

tPHL 
tPLH 

Propagation delay 
LEBA to An, LEAK to Bn 

2 

1.1 5.7 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 1.2 6.1 

tpZH
tPZL

3-State output enable time 
~EBA to An, OEAB to Bn 3 1.1 5.8 ns 

tpHZ 
tpLZ 

3-State output disable time 
OEBA to An, OEAB to Bn 3 1.5 6.2 ns 

tyy 

LE pulse width 
LEAK or LEBA HIGH 

2 

3.3 

ns 
LE pulse width 
CPAB or CPBA HIGH or LOW 3.3 

ts0 

Set-up time 
An before CPAB T or Bn before l PAB' 

4 

2.2 

ns Set-up time 
An before LEAK l or 
Bn before LEAK y 

CP HIGH 1.9

CP LOW 1.3 

th 

Hold time 
An after CPAB T or Bn before LPAB T 

4 0.6 ns 

Hold time 
An before LEAK 1 or 
Bn before LEAK y 

CP HIGH 
4 

1.4 
ns 

CP LOW 1.4 

tMAX Maximum clock frequency 150 

NOTE: 
1. All typical values are at Vc0 = 2.5V and Tamb = 25'C. 
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AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP MAX MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 

1 1.0 3.9 4.5 ns 

tPHL 
tPLH 

Propagation delay 
LEBA to An, LEAB to Bn 

2 
1.0 4.6 5.3 

n5 
Propagation delay 
CPBA to An, CPAB to Bn 

1.0 4.9 5.6 

tPZH
tPZL 

3-State output enable time 
OCBA to An, OEAB to Bn 

3 1.0 4.6 6.3 ns 

tPHZ 
tpLZ 

3-State output disable time 
OEBA to An, OEAB to Bn 3 1.0 5 5.7 ns 

tw 

LE pulse width 
LEAB or LEBA HIGH 

2 

3.3 3.3
ns 

LE pulse width 
CPAB or CPBA HIGH or LOW 

3.3 3.3 

tsu 

Set-up time 
An before CPABT or Bn before CPABT 

4 

1.7 2.1 

ns Set-up time 
An before LEAB y or 
Bn before LEAB 1 

CP HIGH 1.5 1.6 

CP LOW 1 1.1 

tb 

Hold time 
An after CPA81' or Bn before CPABT 

4 0.7 0.6 ns 

Hold time 
An before LEAB y or 
Bn before LEAB 1 

CP HIGH 
4 

1.4 1.7 
ns 

CP LOW 1.4 1.7 

fMAX Maximum clock frequency 150 150 

NOTES: 
1. All typical values are at Tomb = 25°C. 
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AC WAVEFORMS 
= 2.3 TO 2.7 V RANGE 

1. VM=0.5V 
2. VX = VOL + 0.15V 
3. Vy = VOH - 0.15V 
4. VI = Vcc 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
VCD = 3.0 TO 3.6 V RANGE AND VDT = 2.7 V 
1. VM =1.5V 
2. V5 = VOL +0.3V 
3. Vy=V0H—o.3V 
4. VI = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the Output load. 

Vi 

An, en 
INPUT 

GND  

VOH  

en, An 
OUTPUT 

VOL  

IPHL'I r  tPLH 

\VM 

5W00083 

Waveform 1. Input (An, Bn) to output (Bn, An) propagation 
delays 

Vi

LEXX 
INPUT 
CT00 
INPUT  

GND 

von 
tPHL' 

An, Bn 
OUTPUT 

VOL

tnmax 

- 1PLH ' 

SW00092 

Waveform 2. Latch enable input (EAB, LEBA) and clock pulse 
input (CPAB, CPBA) to output propagation delays and their 

pulse width 

OEAB
INPUT 

SBA 
INPUT 

VC c - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH  

tf'I ~ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

IPZL 

tPZH i

outputs 
enabled 

outputs 
disabled 

VM 

_ outputs 
enabled 

SW00085 

Waveform 3. 3-State enable and disable times 

i 

An, Bn 
NPUT V

M 

to 

u 

GND 

CPXX. LE0X 
INPUT 

to ' 

NOTE: The shaded areas indicate when the input is permitted to change for 
predictable output performance. 

SW00093 

Waveform 4. Data set-up and hold times for the An and Bn 
inputs to the LEAK, LEBA, CPAB and CPBA inputs 
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Philips Semiconductors Preliminary specification 

18-bit universal bus transceiver (3-State) 74ALVCH16501 

TEST CIRCUIT 

1/cc 2 * VDD 
0— Open 
°  GND 

AL = 500O 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZoUT of pulse generators. 

SWITCH POSITION 

TEST Sr Vcc VI

[PLH/tPHL Open 2.7V VCC 

[PLLtPZI 2 *V00 2.7-3.6V 2.7V 

tPHZ/tPZH GOD 

51/00906 

Figure 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 74ALVCH16540 

FEATURES 

• Wide supply voltage range of 1.2 V to 3.6 V 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple VOO and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Bus hold on all data inputs eliminates the need for external pull-up 
resistors to hold unused inputs 

• Output drive capability 50O transmission lines @ 85'C 

DESCRIPTION 
The 74ALVCH16540 is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74ALVCH16540 is a 16-bit inverting buffer/line driver with 
3-State outputs. The 3-State outputs are controlled by the output 
enable inputs 1OEn and 2OC,,. A HIGH on nbEn causes the outputs 
to assume a high impedance OFF-state. 

Active bus hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. This feature eliminates the need for 
external pull-up or pull-down resistors. The device can be used as 
four 4-bit buffers, two 8-bit buffers or one 16-bit buffer. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 

Propagation delay 
1 An to 1 Yn; 
2An to 2Yn 

CL = 50pF 
Vcc = 3.3V 

1.8 ns

CL = 30pF 
Vcc = 2.5V 1.8 ns 

Ci Input capacitance 5.0 pF 

CpO Power dissipation capacitance per buffer Vi = GND to Vcc 
Outputs enabled 26 pF 

Outputs disabled 5 pF 

NOTES: 
1. CpD is used to determine the dynamic power dissipation (PO n µW): 

PD = CPD x VOO2 x f1 + E (CL x Vcc2 x f0) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; VOO = supply voltage in V; 
£ (CL x VOO2 x f0) = sum of outputs. 

PIN CONFIGURATION 

v 

19b 

19f C 
GND C 
192 C 
193 C 
vcc 

48 1 ~Ep 

47i 1A0 

46 1 At 

45 GND 

44 1A2 

43 1A3 

a2 vcc 

194 L 41 1A4 

195 C 40 1A5 

GND 10 39 GND 

198 11 8 1 A6 

199 1z 37 1A7 

2919 13 36 2A0 

291 14 35 2A1 

GND 15 34 GND 

292 16 33 2A2 

293 17 3P 2A3 

Vcc 18 31 vcc 

294 19 30 2A4 

295 20 i1 2A5 

GND 21 28 GND 

296 22 27 2A6 

297 23 26 2A7 

20E, 24 25 20 

SW00108 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40°C to +85C 74ALVCH16540 DL ACH16540 DL SOT370-1 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74ALVCH16540 DGG ACH16540 DGG SOT362-1 

1997 Aug 11 815 853-202018266 



Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1 24 nOE1 Output enable input 
(active LOW) 

2'3'5'6'8'9' 
11, 12 1Y0to1Y7 

Data outputs 
13, 14, 16, 17, 
19, 20, 22, 23 2Y0 to 2Y7 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (DV) 

7, 18, 31, 42 Vcc Positive supply voltage 

25, 48 n~E2 Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 2A0 to 2A7 

Data inputs 
47, 46, 44, 43, 
41, 40, 38, 37 1 AO to 1A7 

LOGIC SYMBOL 

FUNCTION TABLE 
INPUTS OUTPUT 

na€1 nAn nYn 

L L L H 

L L H L 

X H X Z 

H X X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
Z = high impedance OFF-state 

LOGIC SYMBOL (IEEE/IEC) 

toe, 1 a 
EN1 

1052 48 N 

205, N 8 EN2 
25 N 2052

lA0 
r 

2 1 ~0 
47 

--1 
lv 

tA1 46 N 3 19T 

1A2 44 5 192 

1A3 
43 6 193 

IA4 
41 ',- 8 194 

1A5 
40 ~ B 193 

1A6 
38 

196 

1A7 
37 12 197 

2A0 
36 13 290 20 
35 1 14 2A1 291 

2A2 
33 -= 16 2V3 

2A3 
32 ',_ 17 293 

2A4 30 19 294 

2A5 
29 N 20 293 

2A6 -= 22 296 

2A7 26 23 297 

SW001 t 0 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VOO

DC supply voltage 2.5V range (for max. speed 
performance) 2 3 2 7 

V
DC supply voltage 3.3V range (for max. speed 
performance) 3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi
DC Input voltage range For data input pins 0 

Vcc 

V 
DC Input voltage range For control pins 0 5.5 

VD DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc = 3.0 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGSI, 2 

n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current V1 <0 -50 mA 

VI DC input voltage 
For control pins and data inputs of ALVC 
parts2

—0.5 to +5.5 
V 

For data inputs of ALVCH parts2 —0.5 to Vcc +0.5 

'OK DC output diode current V0 > Vcc or Vo < 0 t 50 mA 

Vc DC output voltage Note 2 —0.5 to Vcc +0.5 V 

Ic DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND' ICC DC Vcc or GND current t 100 mA 

Ts,g Storage temperature range —6510+150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink SO (SSOP) 
—plastic mini-pack (TSSOP) 

For temperature range: —40 to +125 C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

1 gg7 Aug 11 817 



Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

DC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40`C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 

V00 = 1.2V V00 

V V00 = 2.3 to 2.7V 1.7 

V00 = 2.7 to 3.6V 2.0 

VIL LOW level Input voltage 

V00 = 1.2V GND 

V V00 = 2.3 to 2.7V 0.7 

V00= 2.7 to 3.6V 0.8 

VOH HIGH level output voltage 

V00=2.3V;VI =VIH or VIL; l =-1mA V00_0.3 

V 

V00 = 2.3V; VI = VIH or VIL; IO = —8mA V00_0.5 

V00 = 2.7V; VI = VIH or VIL; to =-12mA Vco_0.5 

V00 = 2.3/3.OV; VI = VIH or VIL; 
to 

=-100µA V00 -0.2 Vcc 

V00 = 3.OV; VI = VIH or VIL, IO = -24mA V00 -1.0 

VOL LOW level output voltage 

Vcc = 2.3V; VI = VIH or VIL; l0 = 1 mA 0.40 

V 

Vcc = 2.3V; VI = VIH or VIL; to = 8mA 0.60 

V00 = 2.7V; VI = VIH or VIL; l0 = 12mA 0.40 

V00 = 2.3/3.OV; VI = VIH or VIL; 10 = 100µA 0.20 

Vcc = 3.OV; VI = VIH or VIL 10 = 24mA 0.55 

II Input leakage current 
V00 = 3.6V; VI = 5.5V or GND Control pins ±0.1 f 5 

µA 
V00 = 3.6V; VI = V00 or GND Data input pins ±0.1 ±5 

IIHZ/IILZ Input current for common I/O pins V00 = 3.6V; VI = V00 or GND t 0.1 t 15 µA 

loz 

3-State output OFF-state current V00 = 3.6V; VI = VIH or VIL; VO = Vcc or GND 0.1 f 10 
µA 

3-State output OFF-state current V00 = 2.7V; VI = VIH or VIL; V0 = Vcc or GND 0.1 t 5 

Icc 
Quiescent supply current V00 = 3.6V; VI = V0C or GND; l0 = 0 0.2 40 

µA 
Ouiescent supply current V00 = 2.7V; VI = V00 or GND; to = 0 0.2 20 

AI00 

Additional quiescent supply current per 
control pin V00 . 2.7V to 3.6V; VI = V00 -0.6V; l0 = 0 5 500 

µA 
Additional quiescent supply current per 
data I/O pin Vcc = 2.7V to 3.6V; VI = V00 -0.6V; IO = 0 150 750 

IBHL Bus hold LOW sustaining current 
V00 = 2.3V; VI = 0.7V 45 

µA 
V00 = 3.OV; VI = 0.8V 75 

IBHH Bus hold HIGH sustaining current 
VCc = 2.3V; V1 = 1.7V —45 

µA 
V00 = 3.OV; VI = 2.OV -75 

IBHLO Bus hold LOW overdrive current 
V00 = 2.7V 300 

µA 
V00 = 3.6V 450 

IBHHO Bus hold HIGH overdrive current 
V0C = 2.7V -300 

µA 
V00 = 3.6V -450 

NOTES: 
1. All typical values are at V00 = 3.3V and Tam 25C. 
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Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND V = 2.7V 
GND = 0V; t, = tp ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.0 ± 0.3V Vcc = 2.7V 

MIN TYP1 MAX TYP MAX 

tPHL/tPLH 
Propagation delay 
1An to lYn; 
2An to 2Yn 

4 1.8 3.0 2.1 3.6 ns 

tpZH/tpZL
3-State output enable time 
10En to lYn; 
2OEn to 2Yn 

5, 6 2.1 3.8 2.9 4.7 ns 

tPHZ/tPLZ 
3-State output disable time 
10En to lYn; 
2OEn to 2Yn 

5,6 2.7 4.1 3.2 4.5 ns 

NOTE: 
1. All typical values are at VC0 = 3.3V and Tamb = 25`C. 

AC CHARACTERISTICS FOR Vcc = 2.3V TO 2.7V RANGE AND < 2.3V 
GND = 0V; tr = tt L 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V Vcc = 1.8V Vcc = 1.2V 

MIN TYP1 MAX TYP MAX 

tpHL/tPLH 
Propagation delay 
1An to lYn; 
2An to 2Yn 

4 1.8 3.2 3.1 6.0 ns 

tpZH/tpZL
3-State output enable time 
1DEn to lYn; 
2OEn to 2Yn 

5, 6 2.5 4.4 4.3 8.9 ns 

tpHZ/tpLZ 
3-State output disable time 
10En to lYn; 
2OEn to 2Yn 

5,6 2.2 3.8 3.6 6.4 ns 

NOTE: 
All typical values are at Vcc = 2.5V and Tamb = 25'C. 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND VCC = 2.7V RANGE 
VM =1.SV 
VX = VOL + 0.3V 
VV = VOH 0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

Waveform 1. Input (An) to output (Yn) propagation delay times 

VI

OE INPUT 

GND 

VCC - - 

V OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

vQL 

VOH 

PHZ 

V OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

PZH i 

outputs 
enabled 

outputs _ 
disabled 

— outputs 
enabled 

SW001t2 

Waveform 2. 3-State enable and disable times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

ycc 
s, 

2 *VCC 
o— Open 
o— GND 

RL=500 U 

RL=500 Sl 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 3. Load circuitry for switching times 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND VCC < 2.3V RANGE 
VM = 0.5* VCC 
VX = VOL + 0.15V 
Vy = VON -0.15V 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
VI 

= Vcc 

Vi 

nAn 
INPUT 

GND 

VOH  

nYn 
OUTPUT 

VOL  

1PHL 1PLH 

sw00111 

Waveform 4. Input (An) to output (Yn) propagation delay times 

Waveform 5. 3-State enable and disable times 
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Philips Semiconductors Product specification 

16-bit buffer/line driver, inverting, 
5V input tolerant (3-State) 

74ALVCH 16540 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 
SWITCH POSITION 

Vcc 
Si 

2 * vcc 
o-- Open 
O-  GND 

RL=500 O 

RL=5005 

TEST SWITCH Vcc VIN 

tPLH/tPHL Open < 2.7V Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCc 
GND 

2.7- 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT = Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Waveform 6. Load circuitry for switching times 
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Philips Semiconductors Preliminary specification 

16-bit D-type registered transceiver (3-State) 74ALVCH16543 

FEATURES 
• Complies with JEDEC standard no 

• CMOS low power consumption 

• Direct interface with TTL levels 

• 16-bit transceiver with D-type latch 

DESCRIPTION 
8-1A The 74ALVCH16543 is a dual octal registered transceiver. Each 

section contains two sets of D-type latches for temporary storage of 
the data flow in either direction. Separate latch enable ([GAB, LEBA) 
and output enable (GEAB, GEBA) inputs are provided for each 
register to permit independent control in either direction of the data 
flow. 

• Combines 74ALVCH16245 and 74ALVCH16373 type functions in 
one chip 

• Back-to-back registers for storage 

• Separate controls for data flow in each direction 

• Current drive ± 24 mA at 3.0 V 

• All inputs have bushold circuitry 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = tf = 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t /t PHL PLH 
Propagation delay 

to to 
V 2.5V, C 30 F cc = L = P 3.0 ns 

nAx nBx, nBx nAx Vcc = 3.3V, CL = SOpF 3.2 

Ci Input capacitance 5.0 pF 

Outputs enabled 22 
Cpp Power dissipation capacitance per latch Vi = GND to Vcc1 pF 

Outputs disabled 6 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (PD 'n µW): 

Pp = Cpp x Vcc2 x fl + E (CL x Vcc2 x fo) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; F (CL x Vcc2 x fo) = sum of outputs. 

The 74ALVCH16543 contains two sections each consisting of two 
sets of eight D-type latches with separate inputs and controls for 
each set. For data flow from A to B, for example, the A-to-B enable 
(nEAB, where n equals 1 or 2) input must be LOW in order to enter 
data from nA0-nA7 or take data from nB0-nB7, as indicated in the 
function table. With nEAB LOW, a LOW signal on the A-to-B latch 
enable (nEEAB) input makes the A-to-B latches transparent; a 
subsequent LOW-to-HIGH transition of the nEEAB signal stores the 
A data into the latches. With EAB and OEAB both LOW, the 3-State 
B output buffers are active and display the data present at the output 
of the A latches. Similarly, the EBA, LEBA and OEBA signals control 
the data flow from B-to-A. 

To ensure the high impedance state during power up or power 
down, OE should be tied to Vcc through a pullup resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE 
RANGE 

OUTSIDE NORTH 
AMERICA 

NORTH 
AMERICA 

DRAWING 
NUMBER 

56-Pin Plastic Thin Shrink Small Outline (TSSOP) 
Type II —40`C to +85°C 74ALVCH16543 DGG ACH16543 DGG SOT364-1 
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Philips Semiconductors Preliminary specification 

16-bit D-type registered transceiver (3-State) 74ALVCH 16543 

PIN CONFIGURATION 

1OEAB Cam _ 
1LFA5 C 
1650

GND 

1AO C 
1A1 

Vcc 

1A2 C 
1A3 C 
1A4 10 

GND 11 

1A5 12 

1A6 C3 

1A7 14 

2A0 15 

2A1 16 

2A2 17 

GND 18 

2A3 19 

2A4 20 

2A5 21 

Vcc 22 

2A6 23 

2A7 

GND 25 

2EAB 26 

2LEBA 27 

2OEAB 28 

56 10605 

55 1L65A 

54 1655 

53 GND 

52 1 BO 

s1 1B1 

so vcc 

49 1B2 

48 163 

47 164 

46 GND 

45 1B5 

44 1 B6 

43 1 B7 

42 2B0 

41 2B1 

40 2B2 

39 GND 

38 2B3 

37 2B4 

36 265 

35 VCC 

34 2B6 

33 267 

32 GND 

31 2EBA

30 2tI 

29 2OEBA 

SW00117 

LOGIC SYMBOL 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 28 AB 
Output enable A-to-B for 
register 1 or 2 

2 27 nLEAB 
Latch enable A-to-B for 
register  1 or 2 

3, 26 nEAB A-to-B enable for register 1 or 2 

5, 6, 8, 9, 10, 
1AO to 1A7 1A data inputs/outputs 

12, 13, 14 

4, 11, 18, 25, 
GND Ground (OV) 

32, 39, 46, 53 

7, 22, 35, 50 V00 Positive supply voltage 

15, 16, 17, 19, 
2B0 to 2B7 26 data inputs/outputs 

20, 21, 23, 24 

29, 56 nOEBA 
Output enable B-to-A for 
register 1 or 2 

30, 55 nLEBq 
Latch enable B-to-A for 
register 1 or 2 

31, 54 nrBq B-to-A enable for register 1 or 2 

42, 41, 40, 38, 
260 to 2B7 2B data inputs/outputs 

37, 36, 34, 33 

52, 51, 49, 48, 
1 BO to 1 B7 16 data inputs/outputs 

47, 45, 44, 43 

BUS HOLD CIRCUIT 
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Philips Semiconductors Preliminary specification 

16-bit D-type registered transceiver (3-State) 74ALVC H 16543 

LOGIC DIAGRAM (one section) 

a EBA 

EBA 

EBA 
aEAB 

EAB 

LEAB 

An 

r 

LE 

L_IDENIIC 

LE 

D  

1 

AL 
CHANNE - (+ - 
LS 

TO 7 OTHER CHANNELS 

SW00720 

n 

FUNCTION TABLE 
INPUTS OUTPUTS 

nBx, nAx STATUS 
n~xx nEXx nL nBx, nAx 

H X X X Z Disabled 

X H X X Z Disabled 

L 
L 

T 
T 

L 
L 

h 
I 

Z 
Z 

Disabled + Latch 

L 
L 

L 
L 

T 
T 

h 
I 

H 
L 

Latch + Display 

L 
L 

L 
L 

L 
L 

H 
L 

H 
L 

Transparent 

L L H X NC Hold 

XX 
H 
L 
h 

X 
T 
NC 
Z 

LOGIC SYMBOL (IEEE/IEC) 

1OEBA 

1 EBA 

56 N, 1 EN3 

01 54 N, 

5 1EE54 105 

1OEAB 2EN4 

3 N,i EAR G2 

2 N,1LEAB 2C6 

9 l-. 2a EBA 7EN9 

31 
2EBA O7 

0 
2LEBA 7C11 

28 N,2OEAB 8EN10 

26 N, 2EAB 08 

27 0\ 2EEAB 8O12 

r 
lA0 s V 3 5D 1B0 

6D 4p 
1A1 6 181 

1A2 6 49 1B2 

1A3 9 48 IB3 

1A4 1 1B4 

1A5 12 45 1B5 

1A6 3 44 186 

1A7 4 1B7 

2A0 15 4 2B0 9 11D 

2D 10 O 

2A1 1 41 2B1 

2A2 17 40 2B2 

2A3 2B3 

2A4 20 7 284 

2A5 21 36 2B5 

2A6 23 34 2B6 

2A7 24 33 2B7 

SW00719 

= AB for A-to-B direction, BA for B-to-A direction 
= HIGH voltage level 
= LOW voltage level 
= HIGH state must be present one setup time before the LOW-to-HIGH transition of [ AB, [EBA, €AB or EBA
= LOW state must be present one setup time before the LOW-to-HIGH transition of )_EAB' [EBA, EAB or EBA 
= Don't care 
= LOW-to-HIGH level transition 
= No change 
= High impedance "off" state 
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Philips Semiconductors Preliminary specification 

16-bit D-type registered transceiver (3-State) 74ALVCH 16543 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VCC 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 3.0 3.6

Vi DC Input voltage range 0 VCC V 

VO DC output voltage range 0 VCC V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
VCC=3.0to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance w th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

IiK DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins' —0.5 to +4.6 

V 
For data inputs' —0.5 to VCC +0.5 

'OK DC output diode current VO > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 1 -0.5 to VCC +0.5 V 

Ip DC output source or sink current VO = 0 to VCC t 50 mA 

10N0, ICC DC VCC or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 C 

PTOT 
Power dissipation per package 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 8 mW/K 600 mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V00 = 2.3 to 2.7V 1.7 1.2 

V 
V0C =2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

V00 = 2.3 to 3.6V; VI = VIH or VIL; lo = -100µA Vcc —0.2 Vcc 

V 

Vcc=2.3V;VI=VIH or VIL; 10=-6mA V00_0.3 Vcc_0.08 

VCC = 2.3V; VI = VIH or VIL; 10 = -12mA Vcc_ 0.6 Vcc _ 0.26 

Vcc=2.7V;VI =VIH or VIL; 10=-12mA VO0_0.5 VC0_0.14 

Vcc=3.OV;VI=VIH or VIL; 10 =-12mA V00_0.6 V00_0.09 

Vcc=3.OV;VI=VIH or VIL; l0=-24mA V00-1.0 VOO _0.28 

VOL LOW level output voltage 

V00 = 2.3 to 3.6V; VI = VIH or VIL; lo = 100µA GND 0.20 V 

V00 = 2.3V; VI = VIH or VIL; lo = 6mA 0.07 0.40 V 

V00 = 2.3V; VI = VIH or VIL; IO = 12mA 0.15 0.70 

V Vcc = 2.7V; V1 = VIH or VIL; lo = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, IO = 24mA 0.27 0.55 

II Input leakage current VCc = 2.3 to 3.6V; 
VI = Vcc or GND 

0.1 5 µA 

IOZ 3-State output OFF-state current Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
VO = V00 or GND 0.1 10 µA 

100 Quiescent supply current V0C = 2.3 to 3.6V; VI = V00 or GND; 10 = 0 0.2 40 µA 

tVOC Additional quiescent supply current V00 = 2.3V to 3.6V; VI = V00 - 0.6V; 10 = 0 150 750 µA 

IBHL Bus hold LOW sustaining current 
V00 = 2.3V; VI = 0.7V2 45 —

µA 
V00 = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
Vcc = 2.3V; VI = 1.7V2 —45 

µA 
V00 = 3.OV; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current V00 = 3.6V2 500 µA 

1BHHO Bus hold HIGH overdrive current V00 = 3.6V2 -500 µA 

NOTES: 
1. All typical values are at Tamb = 25°O. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR VO = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tt ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.5V ± 0.2V 

MIN TYP MAX 

t t PLH PHL 
Propagation delay 
nAx to nBx, nBx to nAx 

1, 4 1.0 2.2 5.1 ns

t t PLH PHL 
Propagation delay 
nLEBA to nAx, nEAB to nBx 

1, 4 1.0 2.6 6.5 ns

t t PZH PZL 
3-State output enable time 
nEBA to nAx, nEAB to nBx 

2,4 1.0 2.5 7.2 ns

t t PHZ PLZ 
3-State output disable time 
nEBA to nAx, nEAB to nBx 

2, 4 1.3 2.3 6.1 ns

t t PZH PZL 
3-State output enable time 
nOEBA to nAx, OOEEAB to nBx 

1, 4 1.0 2.5 6.8 ns 

t /t PHZ PLZ 
3-State output disable time 
nEBA to fAx, nOEAB to nBx 

1, 4 1.0 2.2 5.7 ns

ty Pulse width LE, E LOW 3,4 3.3 1.5 ns 

tsu Set up time data before LET, ET 3,4 1.2 0.7 ns 

th Hold time data before LET, ET 3,4 1.2 0.0 ns 

NOTE: 
1. All typical values are at VC0 = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.OV TO 3.6V RANGE AND VO = 2.7V 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voo = 3.3 ± 0.3V Voc = 2.7V 

MIN TYP MAX MIN TYP MAX 

t /t PHL PLH 
Propagation delay 
nAx to nBx, nBx to nAx 

1,4 1.0 2.1 4.3 2.5 4.8 ns

t /t PHL PLH 
Propagation delay 
nCEBA to nAx, nl_EAB to nBx 

1,4 1.1 2.2 5 3.1 6.2 ns

t /t PZH PZL 
3-State output enable time 
nEBA to nAx, nEAB to n8x 

2, 4 1.0 2.1 5.6 3.0 6.9 ns

t /t PHZ PLZ 
3-State output disable time 
nEBA to nAx, nEAB to nBx 

2,4 1.5 2.9 5.1 3.1 6.2 ns 

t t PZH PZL 
3-State output enable time 
nEBA to nAx, AB to nBx 

2,4 1.0 2.1 5.3 2.9 6.3 ns 

t /t PHZ PLZ 
3-State output disable time 
niGEBA to fAx, nOEAB to nBx 

2 4 1.1 2.9 4.6 3.1 4.8 ns 

tw Pulse width LE, E LOW 3, 4 3.3 1.5 3.3 1.5 ns 

tsu Set up time data before LET, ET 3, 4 1.2 0.8 1.5 0.9 ns 

th Hold time data before LET, ET 3,4 1.3 0.0 0.8 0.0 ns 

NOTES: 
1. All typical values are at Tamb = 25°C. 

1998 Aug 31 827 



Philips Semiconductors Preliminary specification 

16-bit D-type registered transceiver (3-State) 74ALVC H 16543 

AC WAVEFORMS 
Vcc = 2.3 TO 2.7 V RANGE 
1. VM =0.5V 
2. Vx = VOL + 0.15V 
3. Vy=VOH -O.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
Vcc = 3.0 TO 3.6 V RANGE AND Vcc = 2.7 V 
1. VM =1.5V 
2. Vx= VOL +0.3V 
3. Vv=VOH -O.3V 
4. VI = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

v, 

An, Bn 
V INPUT 

GND 

VOH 

Bn, An 
OUTPUT 

VOL  

tPHL~ 

\VM 

tPLH 

SW00083 

Waveform 1. Input (Dn) to output (On) propagation times 

VI 

L~00 INPUT VM

GND 

\\

VOH 
An, Br, 

OUTPUT 

VOL 

tw

f tPHL 

\VM 

Waveform 2. Latch enable input (L€xx) pulse width, the latch 
enable input to output (On) propagation delay times 

Waveform 3. 3-State enable and disable times 

v, 
An, Bn / 

V 
INPUT 0 

ON 
y (h.f ~ih• 

too too 
VI 

EFxx, Txx 
INPUT 

GND 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SW00123 

Waveform 4. Data set-up and hold times for the Dn input to the 
LE input 

TEST CIRCUIT 

VCC 

SI
2 Vcc 

0— Open 
0— GND 

RL=500O 

RL=500O 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZODrr, of pulse generators. 

SWITCH POSITION 

TEST St

tPLHtPHL Open 

tPLZ/tPZL 2 ' VCC 

tPHZ/tPZH GND 

Vcc vi 

a7V V00 

2.7-3.6V 2.7V 

SV00906 

Load circuitry for switching times 
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FEATURES 
• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ±24 mA at 3.0 V 

• All inputs have bus hold circuitry 

• Output drive capability 50U transmission lines @ 85°C 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple and ground pins for minimum noise 
and ground bounce 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt = 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

t t PHL PLH 

Propagation delay 
An to Bn; Bn to An 
LEAB to Bn; LEBA to An V 2.5V, C 30 F CC = L = P 3.0 ns 

CPAB to Bn; CPBA to An Vcc = 3.3V, CL = 50pF 3.2 

CI Input capacitance 5.0 pF 

CI1C Input/Output capacitance 10 pF 

Outputs enabled 22 
CPD Power dissipation capacitance per latch VI = GND to Vc pF 

Outputs disabled 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x VCD2 x fl + E (CL x VCC2 x fo) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fp = output frequency in MHz; VC0 = supply voltage in V; 
E (CL X VcC2 x f0) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16600 is a high-performance CMOS product designed 
for VCC operation at 2.5V and 3.3V with I/O compatibility up to 5V. 
This device is an 18-bit universal transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 
Data flow in each direction is controlled by output enable (OEAB and 
OEBA(, latch enable (LEAB and LEBA), and clock (CPAB and CPBA( 
inputs. For A-to-B data flow, the device operates in the transparent 
mode when LEAB is High. When LEAB is Low, the A data is latched if 
CPAB is held at a High or Low logic level. If LEAB is Low, the A-bus 
data is stored in the latch/flip-flop on the High-to-Low transition of 
CPAB. When OEAB is Low, the outputs are active. When OEAB is 
High, the outputs are in the high-impedance state. The High clock 
can be controlled with the clock-enable inputs (CEBA/CEAB). 

Data flow for B-to-A is similar to that of A-to-B but uses OEBA, LEBA
and LEBA. 

To ensure the high impedance state during power up or power 
down, OEBA should be tied to Vic through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16600 DGG ACH 16600 DGG SOT364-1 
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PIN CONFIGURATION 

bEAB C 
LEAB

AO 

GND 

Al 

A2 

vcc 

A3 

A4 

A5 10 

GND 11 

A6 12 

A7 

A8 14 

A9 

A10 16 

All 17 

GND 18 

Alt C 
A13 20 

A14 21 

vcc zz 

A15 23 

A16 24 

GND 25 

A17 26 

OEBA 27 

LEBA 28 

v 
56 

s5 

54 

53 

52 

51 

so 

49 

48 

47 

46 

45 

43 

42 

41 

40 

38 

37 

36 

35 

34 

33 

32 

31 

30 

SW00124 

CEAB

CAB 

BO 

GND 

B1 

B2 

vcc 

B3 

64 

B5 

GND 

B6 

B7 

Be 

B9 

810 

Bit 

GND 

612 

613 

B14 

0CC 

B15 

816 

GND 

617 

CUBA 

CEBA 

LOGIC SYMBOL 

3 AO BO 54 
5 Al 61 52 
6 A2 62 51 
8 A3 63 49 
9 44 64 48 

10 A5 65 47 
12 A6 B6 45 
13 A7 67 44 
14 A8 BB 43 
15 A9 69 42 
16 A10 B10 41 
17 All 611 40 
19 Al2 612 36 
20 A13 613 37 
21 414 614 36 
23 A15 B15 34 
24 A16 616 33 
26 A17 817 31 

1 CAB 
2 LEAK 

55 CPAB 
56  CBA8

U U 
O5BA 27 
LEBA 28 

CF5A 30 
CEBA 29 

SW00125 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 OEAB Output enable A-to-B 

2 LEAB Latch enable A-to-B 

3, 5, 6, 8, 9, 

10, 12, 13, 14, 

15, 16, 17, 19, AO to A17 Data inputs/outputs 

20, 21, 23, 24, 

26 

GND Ground (OV) 
32, 39, 46, 53 

7, 22, 35, 50 VCC Positive supply voltage 

27 OEBA Output enable B-to-A 

28 LEBA Latch enable B-to-A 

29 C BA Clock enable B-to-A 

30 CUBA Clock input B-to-A 

54, 52, 51, 49, 
48, 47, 45, 44, 

43, 42, 41, 40, BO to B17 Data inputs/outputs 

38, 37, 36, 34, 
33, 31 

55 CRAB Clock input A-to-B 

56 Z EAB Clock enable A-to-B 
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LOGIC DIAGRAM (one section) 

FUNCTION TABLE 
INPUTS 

OUTPUTS STATUS 
~xx Exx LExx xx DATA 

X H X X X Z Disabled 

X 
X 

L 
L 

H 
H 

X 
X 

H 
L 

H 
L Transparent 

H 
H 

L 
L 

L 
L 

X 
X 

X 
X 

NC 
NC1 Hold 

L 
L 

L 
L 

L 
L 

1 
1 

h 
I 

Z 
Z Disabled + latch 

L 
L 

L 
L 

L 
L 

1 
1 

h 
I 

H 
L Latch + display 

L 
L 

L 
L 

L 
L 

H 
L 

X 
X 

NC 
NC1 Hold 

XX = AB for A to-B direction, BA for B-to-A direction 
H = HIGH vo tage level 
L = LOW vol age level 
h = HIGH state must be present one setup time before the LOW-to-HIGH transition of CPxx 
I = LOW state must be present one setup time before the LOW-to-HIGH transition of CPxx 
X = Don't ca e 
1 = HIGH-to LOW level transition 
NC = No change 
NC1 =No change provided that CPxx was LOW before LExx went LOW 
Z = High impedance "off" state 
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LOGIC SYMBOL (IEEE/IEC) 

CAB 

CAB 

cpAB 

IN EN1 

02 

2C3 

56 rN 
5 N 

LEAB C3 

N G2 

SBA 
27 EN4 

SBA 
29 

N-, 05 

OPBA 
30 N 5C6 

LEBA 
28 C6 

N, G5 

1 I-
A 3 3D 1p BO 

4V 6D 

Al 5 2 B1 

A2 6 82 

A3 8 49 B3 

A4 48 B4 

A5 0 - 47 B5 

A6 12 5 B6 

A7 4 B7 

A8 1 3 88 

A9 15 2 89 

A10 6 91 B10 

All 40 B11 

Al2 1 812 ~T38 

A13 20 37 B13 

A14 2 36 814 

A15 23 34 815 

A16 24 33 816 

A17 26 31 817 

SW00126 

BUSHOLD CIRCUIT 
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RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCG

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

Vi DC Input voltage range 0 VGG V 

VO DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc =3.0to3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance w th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage -0.5 to +4.6 V 

l ç DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins1 —0.5 to +4.6 

V 
For data inputs1 —0.5 to Vcc +0.5 

'OK DC output diode current VO > Vcc or VG < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to Vcc +0.5 V 

IO DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND' ICC DC VOC or GND current f 100 mA 

T5t9 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 8 mW/K 600 mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VcC = 2.3 to 2.7V 1.7 1.2 

V 
VCC=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc 

= 2.3 to 2.7V 1.2 0.7 
V 

Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCC = 2.3 to 3.6V; VI = VIH or VIL; IO = -100µA VCC -0.2 VCC 

V 

Vcc=2.3V;VI=VIH or VIL; Io= - 6mA VCC _0.3 Vcc_0.08 

Vcc=2.3V;VI=VIH or VIL; l =-12mA VCc_0.6 VCC_0.26 

Vcc = 2.7V; V1 = VIH or VIL; to = -12mA V _ 0.5 VCC _0.14 

VCc=3.OV;VI =VIH or VIL; IO =-12mA VOc_0.6 Vcc_0.09 

Vcc=3.OV;VI=VIH or VIL; lo=-24mA VCc-1.0 Vcc_0.28 

VOL LOW level output voltage 

Vcc 

= 2.3 to 3.6V; VI = VIH or VIL; 
lo 

= 100µA GND 0.20 V 

VCC = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

VCc = 2.3V; VI = VIH or VIL; 
lo 

= 12mA 0.15 0.70 

V VcC = 2.7V; V1 = VIH or VIL; IO = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, IO = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = VOO or GND 

0.1 5 µA 

1c 3-State output OFF-state current VcC = 2.710 3.6V; VI = VIH or VIL; 
Vp = VCO or GND 0.1 10 µA 

ICC Quiescent supply current VCC = 2.3 to 3.6V; VI = VCC or GND; to = 0 0.2 40 µA 

OICC Additional quiescent supply current VCC = 2.3V to 3.6V; VI = VCC — 0.6V; IO = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
VCC = 2.3V; VI = 0.7V2 45 —

µA 
VCC = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
VCC = 2.3V; VI = 1.7V2 —45 

µA 
VCC = 3.OV; VI = 2.OV2 -75 -175 

IBHLO Bus hold LOW overdrive current Vcc = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current VOO = 3.6V2 -500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tf ≤ 2.Ons; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT 
Vcc = 2.5V ± 0.2V 

MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 1 1 5.1 ns 

tPHL 
tPLH 

Propagation delay 
LEBA to An, LEAs to Bn 

2 
1 5.9 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 

1 7.3 

tpZH
tPZL 

3-State output enable time 
LEBA to An, OEAB to B n 3 1 6.5 ns

tpNZ 
tPLZ

3-State output disable time 
OEBA to An, OEAB to Bn 3 1 5.1 ns 

tyy 

LE pulse width 
LEAB or LEBA HIGH 

2 

3.3 
ns 

LE pulse width 
CPAB or CPBA HIGH or LOW 3.3 

tsu 

Set-up time 
An before CPAB T or Bn before l PAB T 

4 

1 3 

ns Set-up time 
An before LEAB l or 
Bn before LEAB y 

CP HIGH 1.2 

CP LOW 1.8 

Set-up time 
CEAB before CPAB T or CEBA befo e CPAB? 

4 0.7 ns 

th

Hold time 
An after CPAB T or Bn before Z P AB T 4 1.5 ns 

Hold time 
An before LEAB 1 or 
Bn before LEAB 1 

CP HIGH 
4 

1.6 
ns 

CP LOW 1.2 

Hold time 
An after CEAB T or Bn before T 4 1.4 ns 

fMAX Maximum clock frequency 150 

NOTE: 
1. All typical values are at Vc = 2.5V and Tamb = 25°C. 
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AC CHARACTERISTICS FOR VCO = 3.OV TO 3.6V RANGE AND VO = 2.7V 
GND = 0V; tr = tf ≤2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V +0.3V Vcc = 2.7V 

MIN TYP MAX MIN TYP MAX 

tPHL
tPLH

Propagation delay 
An to Bn, Bn to An 

1 1 .0 4 4.7 ns 

tPHL

tPLH 

Propagation delay 
LEBA to An, LEAg to Bn 

2 

1 0 4. 8 5.5 

ns 
Propagation delay 
CPeA to An, CPAB to Bn 

3 5.7 6.8

1PZH 
tPZL

3-State output enable time 
SBA to An, OEAB to Bn 

3 1.1 5.2 6.3 ns 

tpHZ 
tpLZ

3-State output disable time 
OEBA to An, OEAB to Bn 

3 1 2 4 4 4.7 ns 

tw

LE pulse width 
LEAg or LEBA HIGH 

4 

3.3 3.3 
ns 

LE pulse width 
CPAB or CPBA HIGH or LOW 

3.3 3.3 

su 

Set-up time 
An before CPAB? or Bn before CPABT 

4 

1.2 1.3 

ns 
Set-up time 
An before LEAK 1 or 
Bn before LEAg l 

CP HIGH 1.1 1.1 

CP LOW 1.5 1.5 

Set-up time 
CEAB before CPAB? or CEBA before CPAB 

4 0.8 0.7 ns 

q, 

Hold time 
An after CPAB I' or Bn before t PAB T 

4 1.5 1.8 ns 

Hold time 
An before LEAK 1 or 
Bn before LEAK 1 

CP HIGH 
4 

1.6 1.9 
ns 

CP LOW 1.3 1.6 

Hold time 
An after CEABT or Bn before CTBAT 

4 4 1.7 ns 

MAX Maximum clock frequency 150 150 

NOTES: 
1. All typical values are at Tamb = 25'C. 
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AC WAVEFORMS 
Vcc = 2.3 TO 2.7 V RANGE 
1. VM =0.5V 
2. Vx = VOL + 0.15V 
3. Vy = VOH - 0.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
Vcc = 3.0 TO 3.6 V RANGE AND Vcc = 2.7 V 
1. VM=1.5V 
2. Vx = VOL + 0.3V 
3. Vy = VOH - 0.3V 
4. V1 = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

Vi

An, Bn 
INPUT 

GND 

~ tPHL i ` tPLH 

V0H 

Bn, An 
OUTPUT 

VOL  

SW00083 

Waveform 1. Input (An, Bn) to output (Bn, An) propagation 
delay times 

Waveform 2. Latch enable input (LEAB, LEBA) and clock pulse 
input (CAB, Z`~BA) to output (An, Bn) propagation delays and 

latch enable pulse width 

Waveform 3. 3-State enable and disable times 

VM
GND 

CP00, LEo0 
INPUT 

GND 

4

NOTE: The shaded areas indicate when the input is permitted to change for 
predictable output pertormance. 

SW00093 

Waveform 4. Data set-up and hold times for the An and Bn 
inputs to the LEAB, LEBA, Z`pAB and ZpBA inputs 
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TEST CIRCUIT 

vcc 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

2 • V0c 
0— Open 
0- GND 

RL=500 U 

RL=500 U 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V 
Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 

GND 

2.7- 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047

Load circuitry for switching times 
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FEATURES 
• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• Direct interface with TTL levels 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vic and ground pins for minimum noise 
and ground bounce 

• Current drive ± 24 mA at 3.0 V 

• All inputs have bus hold circuitry 

• Output drive capability 50O transmission lines @ 85'C 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tt = 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
An to Bn; Bn to An 
LEAK to Bn; LEBA to An 
CPga to Bn; CPBq to An 

V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

3.0 
3.4

ns 

Ci Input capacitance 5.0 pF 

Clip Input/Output capacitance 10 pF 

CPD Power dissipation capacitance per latch Vi = GND to V001
Outputs enabled 22 

pF 
Outputs disabled 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD n µW): 
PD = CPD x VD02 x f; + E (CL x VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VOD = supply voltage in V; 
E (CL X V002 x f0) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16601 is an 18-bit universal transceiver featuring 
non-inverting 3-State bus compatible outputs in both send and 
receive directions. Data flow in each direction is controlled by output 
enable (ZEAB and OEeA), latch enable (LEga and LEBA), and clock 
(CPAB and CPBq) inputs. For A-to-B data flow, the device operates 
in the transparent mode when LEAB is High. When LEAB is Low, the 
A data is latched if CPAB is held at a High or Low logic level. If LEAK 
is Low, the A-bus data is stored in the latch/flip-flop on the 
Low-to-High transition of CPAB. When AB is Low, the outputs are 
active. When Op is High, the outputs are in the high-impedance 
state. The clocks can be controlled with the clock-enable inputs 
(cEBA/CEAB). 

Data flow for B-to-A is similar to that of A-to-B but uses OEeq, LEBA
and CPBq. 

To ensure the high impedance state during power up or power 
down, OEBA should be tied to VOO through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs ate valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16601 DGG ACH16601 DOG SOT364-1 
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PIN CONFIGURATION 

bEAB 

LEAK 

AO 

GND 

Al 

A2 

vCc 

A3 

A4 

A5 

GND 

A6 

A7 

A8 

A9 

A10 

All 

GND 

Al2 

A13 

A14 

VCC 

Al5 

A16 

GND 

A17 

OEBA 

LEBA 

v 
56 

55 

53 

52 

51 

so 

49 

ae 

47 

46 

as 

42 

41 

38 

36 

35 

32 

31 

30 

29 

CtAB 

CPAB 

80 

GND 

el 

82 

VCC 

83 

B4 

B5 

GND 

B6 

B7 

88 

B9 

B10 

B11 

GND 

812 

813 

814 

vCc 

815 

B16 

GND 

817 

CPBA 

LEBA 

SW00129 

LOGIC SYMBOL 

3 AO BO 54 
5 Al B1 52 
6 A2 82 51 
8 A3 B3 49 
9 A4 84 48 

10 As 85 47 
12 A6 86 45 
13 A7 87 44 
14 A8 88 43 
15 A9 B9 42 

16 Ala 810 41 
17 All 811 40 
19 Al2 812 38 
20 A13 813 37 
21 A14 814 36 
23 415 815 34 
24 A16 816 33 
26 A17 817 31 

aEAB OEBA 27 
2 LEAS LEBA 28 

55 CPAB CPBA 30 
56 AB SBA 29 

SW00130 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 ZSEAB Output enable A-to-B 

2 LEAB Latch enable A-to-B 

3, 5, 6, 8, 9, 
10, 12, 13, 14, 
15, 16, 17, 19, AO to A17 Data inputs/outputs 

20, 21, 23, 24, 
26 

GND Ground (OV) 
32, 39, 46, 53 

7, 22, 35, 50 VCC Positive supply voltage 

27 OEBA Output enable B-to-A 

28 LEBA Latch enable B-to-A 

29 ZSEBA Clock enable B-to-A 

30 CPBA Clock input B-to-A 

54, 52, 51, 49, 
48, 47, 45, 44, 

43, 42, 41, 40, BO to B17 Data inputs/outputs 

38, 37, 36, 34, 
33, 31 

55 CPAB Clock input A-to-B 

56 GRAB Clock enable A-to-B 
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LOGIC DIAGRAM (one section) 

bEAB 

EAB 

LEAB 

CPAB 

CPBq V 

LEBA 

^_ 
~EBA

aEBA O-

Al 

CE 

CP' 

1D 

L  18 IDENTICAL CHANNELS 

CE 

CP 

D 

1 

J 

SW00132 

FUNCTION TABLE 
INPUTS 

OUTPUTS STATUS 
CExx xx LE xx CPxx DATA 

X H X X X Z Disabled 

X 
X 

L 
L 

H 
H 

X 
X 

H 
L 

H 
L 

Transparent

H 
H 

L 
L 

L 
L 

X 
X 

X 
X 

NC 
NC1 

Hold 

L 
L 

L 
L 

L 
L 

T 
T 

h 
I 

Z 
Z

Disabled + latch 

L 
L 

L 
L 

L 
L 

T 
T 

h 
I 

H 
L 

Latch + display 

L 
L 

L 
L 

L 
L 

L 
H 

X 
X 

NC 
NC1 

Hold 

XX = AB for A-to-B direction, BA for B-to-A direction 
H = HIGH voltage level 
L = LOW voltage level 
h = HIGH state must be present one setup time before the LOW-to-HIGH transition of CPxx 

= LOW state must be present one setup time before the LOW-to-HIGH transition of CPxx 
X = Don't care 
? = LOW-to-HIGH level transition 
NC = No change 
NC1 = No change provided that CPxx was LOW before LExx went LOW 
Z = High impedance "off" state 

1998 Aug 31 841 



Philips Semiconductors Preliminary specification 

18-bit universal bus transceiver (3-State) 74ALVCH 16601 

LOGIC SYMBOL (IEEE/IEC) 

CAB 
CEAB 
CPA8 

1 EN1 

02 

2C3 

56 

5 

LEAK 2 C3 

N. 02 

OEBA 27 
N. EN4 

EBA 29 
N. 05 

CPBA 
30 5C6 

LEBA 28 06 

05 

1 I-
A 3 30 17 80 

40 60 

Al 2 81 

A2 6 B2 

A3 8 49 B3 

A4 48 B4 

A5 0 47 B5 

A6 12 45 B6 

A7 3 44 B7 

A8 B8 

A9 15 42 B9 

A10 6 41 B10 

All 7 40 B11 

Al2 19 8 B12 

A13 20 37 B13 

A14 2 36 814 

A15 23 34 B15 

A16 24 33 816 

A17 26 3 817 

SW00133 

BUSHOLD CIRCUIT 
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RECOMMENDED OPERATING CONDITIONS 

LIMITS 
SYMBOL PARAMETER CONDITIONS UNIT 

MIN MAX 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V00 V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

Vi DC Input voltage range 0 V00 V 

VG DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times V00 = 2.3 to 3.OV 
V00 3.0 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance w th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.510+4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins1 —0.5 to +4.6 

V 
For data inputst —0.5 to V00 +0.5 

'OK DC output diode current VO > V00 or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to V00 +0.5 V 

lo DC output source or sink current VO = 0 to V00 t 50 mA 

'GND. Ico DC V00 or GND current t 100 mA 

T519 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 8 mW/K 600 mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = DV). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -00°C to +85°C 

MIN TYP1 MAX 

ViH HIGH level Input voltage 
VCC =2.3to2.7V 1.7 1.2 

V 
VCC=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 
VCC = 2.3 to 2.7V 1.2 0.7 

V 
VCC =2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCC = 2.3 to 3.6V; Vi = ViH or VIL; to = -100µA VCC -0.2 V00 

V 

VCC=2.3V;VI =ViH or VIL; to=-6mA V00_0.3 V00_0.08 

VCo=2.3V;VI =ViH or VIL; Ia=-12mA V00_0.6 V00_0.26 

Vcc=2.7V;VI =VIH or VIL; Io=-12mA VCC_0.5 VCC_0.14 

Vcc=3.OV;VI =VIHor VIL; l0=-12mA VCC _0.6 VCC_0.09 

V00 3.OV; VI=VIHor VIL; Io=-24mA V00 -1.0 V00_0.28 

VOL LOW level output voltage 

VCC = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 V 

VCC = 2.3V; Vi = ViH or VIL; lo = 6mA 0.07 0.40 V 

VCC = 2.3V; Vi = ViH or VIL; to = 12mA 0.15 0.70 

V VCC = 2.7V; Vi = ViH or VIL; IO = 12mA 0.14 0.40 

VCC = 3.OV; Vi = ViH or VIL; Io = 24mA 0.27 0.55 

II Input leakage current VCC = 2.3 toGND 3.6V;
Vi = VCC or 

0.1 5 µA 

loz 3-State output OFF-state current VCC = 2.7 to 3.6V; Vi = ViH or VIL; 
VO = VCC or GND 0.1 10 µA 

ICC Quiescent supply current VCC = 2.3 to 3.6V; VI = VCC or GND; to = 0 0.2 40 µA 

41CC Additional quiescent supply current VCC = 2.3V to 3.6V; VI = VCC — 0.6V; lo = 0 150 750 µA 

IBHL Bus hold LOW sustaining current 
VCC = 2.3V; VI = 0.7V2 45 —

µA 
VCC = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
VCC = 2.3V; V1 = 1.7V2 —45 

µA 
VCC = 3.OV; Vi = 2.0V2 -75 -175 

IBHLO Bus hold LOW overdrive current VCC = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current VCC = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR V0 = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tf ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.5V ± 0.2V 

MIN TYP MAX 

tPHL 
tPLH 

Propagation delay 
An to Bn, Bn to An 1 1 2.7 4 ns 

tPHL 
tPLH 

Propagation delay 
LEBA to An, LEAK to Bn 

2 

1 2.7 4.6 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 1.2 2.7 5.2 

tpzH 
tPZL 

3-State output enable time 
SBA to An, OEAB to Bn 3 1.1 2.8 5.3 ns 

tpHZ 
tpLZ 

3-State output disable time 
OE BA to An, OEAB to Bn 3 1.4 2.3 4.9 ns 

ty~ 

LE pulse width 
LEAK or LEBA HIGH 

2 

3.3 1.0 

ns 
LE pulse width 
CPAB or CPBA HIGH or LOW 

3.3 0.7 

tsu 

Set-up time 
An before CPAB T or Bn before CPAB T 

4 

0.7 0.2 

ns Set-up time 
An before LEAK 1 or 
Bn before LEAK y 

CP HIGH 2.0 0.1 

CP LOW 1.3 0.1 

Set-up time 
CEAB before CPAB T or CEBA before CPABT 4 2.0 0.2 ns 

th

Hold time 
An after CPAB T or Bn before CPAB T 4 0.7 0.0 ns 

Hold time 
An before LEAK j or 
Bn before LEAB 1 

CP HIGH 
4 

1.3 0.1 
ns 

CP LOW 1.7 0.4 

Hold time 
An after CEAB T or Bn before LEBA T 4 0.3 0.1 ns 

fMAX Maximum clock frequency 150 340 

NOTE: 
1. All typical values are at Vc = 2.5V and Tamb = 25°C. 
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AC CHARACTERISTICS FOR Vcc = 3.0V TO 3.6V RANGE AND VO = 2.7V 
GND = 0V; tr = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ±0.3V Vcc = 2.7V 

MIN TYP MAX MIN TYP MAX 

tpHL
tPLH 

Propagation delay 
An to Bn, Bn to An 

1 1.0 3.0 4.1 1.0 3.3 4.6 ns 

tPHL

tPLH 

Propagation delay 
LEBA to An, LEAK to Bn 

2 

1.0 3.2 4.7 1.0 3.5 5.3 

ns 
Propagation delay 
CPBA to An, CPAB to Bn 

1.0 3.4 5.0 1.0 3.7 5.8 

tPZH 
tPZL 

3-State output enable time 
SBA to An, OEAB to Bn 

3 1.0 3.5 5.2 1.0 4.5 6.1 ns 

tpHZ 
tPLZ 

3-State output disable time 
OEBA to An, OEAB to Bn 3 1.0 3.1 4.4 1.0 3.2 4.8 ns 

tw

LE pulse width 
LEAK or LEBA HIGH 

2 

3.3 0.6 3.3 0.6 

ns 
LE pulse width 
CPAB or CPBA HIGH or LOW 

3.3 0.7 3.3 1.2 

tg~ 

Set-up time 
An before CPAB? or Bn before CPABT 

4 

2.1 0.1 2.4 0.2 

ns Set-up time 
An before LEAK y or 
Bn before LEAK y 

OP HIGH 
- 

1.6 0.0 1.6 0.0 

CP LOW 1.1 0.0 1.2 0.0 

Set-up time 
CEAB before CPAB? or CEBA before CPABT 4 1.7 0.2 2.0 0.2 ns 

th

Hold time 
An after CPAB1' or Bn beforePABT 

4 0.8 0.1 0.7 0.1 ns 

Hold time 
An before LEAK 1 or 
Bn before LEAK 1 

OP HIGH 
4 

1.4 0.4 1.6 0.6 
ns 

OP LOW 1.7 0.4 0.2 0.6 

Hold time 
An after 0 ABT or Bn before BAT 

4 0.6 0.2 0.5 0.2 ns 

fMAX Maximum clock frequency 150 370 150 330 

NOTES: 
1. All typical values are at Tamb = 25°C. 
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AC WAVEFORMS 
VDD = 2.3 TO 2.7 V RANGE 
1. VM =0.5V 
2. Vx = VOL + 0.15V 
3. Vy = VOH - 0.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
Vcc = 3.0 TO 3.6 V RANGE AND VCD = 2.7 V 
1. VM =1.5V 
2. Vx= VOL +0.3V 
3. Vy = VOH - 0.3V 
4. VI =2.7V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

v, 

INPUT 

GND 

VO0 

T VM 

F  tPHL' 

Bn, An 
OUTPUT 

VOL  

\VM 

tPLH' 

 r 
SW00063 

Waveform 1. Input (An, Bn) to output (Bn, An) propagation 
delays 

V, 

LEXX 
INPU 
cPxx 
INPU 
T —

GND 

Von 

An, an 
OUTPUT 

VOL  

11fma. 

tw --~ 

` tPHL' 

✓M 

tPLH ' 

 F 
S W00/34 

Waveform 2. Latch enable input (EAB, LEBA) and clock pulse 
input (CPAB, CPBA) to output propagation delays and their 

pulse width 

Waveform 3. 3-State enable and disable times 

v, 
An.Bn 
INPUT V

M 
GND 

v, 
• tsu~ 

Pox, LExx 
INPUT 

GND  

/VM 

tsu .. 

NOTE: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

SW00128 

Waveform 4. Data set-up and hold times for the An and Bn 
inputs to the LEAB, LEBA, CPAB and CPBA inputs 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 
SWITCH POSITION 

VIN 

VCC 
$1 

2 •VCC 
o— Open 
o— GND 

RL=500It 

RL=500 S2 

TEST SWITCH VCC VIN 

tPLH/tPHL Open <2.7V VCC 

tPLZ/tPZL 

tPHZ/tPZH 

2 * VCC 

GND 

2.7- 3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
2W00047 

Load circuitry for switching times 
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FEATURES 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTE' pin-out architecture 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• All data inputs have bus hold 

• Output drive capability 504 transmission lines © 85CC 

QUICK REFERENCE DATA 
GND = 0V; Iamb = 25'C; tr = tf ≤ 2.5 ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nAx to nBx; 
nBx to nAx 

Vcc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2
1.9 

ns 

Ci Input capacitance 3.0 pF 

Clip Input/output capacitance 10.0 pF 

CPp Power dissipation capacitance per buffer Vi = GND to Vcc' 
Outputs enabled 35 

pF 
Outputs disabled 5 

NOTE: 
1. CPp is used to determine the dynamic power dissipation (Pp n µW): 

Pp = CPD x Vccz x f; + E (CL x Vcc2 x to) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x Vccz x f5) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16623 is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74ALVCH16623 is a 16-bit transceiver featuring non-inverting 
3-State bus compatible outputs in both send and receive directions. 

This 16-bit bus transceiver is designed for asynchronous two-way 
communication between data buses. The control function 
implementation allows maximum flexibility in timing. This device 
allows data transmission from the A bus to the B bus or from the B 
bus to the A bus, depending upon the logic levels at the enable 
inputs (nOEAB, n~EBA). The enable inputs can be used to disable 
the device so that the buses are effectively isolated. The dual enable 
function configuration gives this transceiver the capability to store 
data by simultaneous enabling of nOEAB and nOEBA. Each output 
reinforces its input in this transceiver configuration. Thus, when all 
control inputs are enabled and all other data sources to the four sets 
of the bus lines are at high impedance OFF-state, all sets of bus 
lines will remain at their last states. The 8-bit codes appearing on 
the two double sets of buses will be complementary. This device can 
be used as two 8-bit transceivers or one 16-bit transceiver. 

To ensure the high impedance state during power up or power 
down, EeA should be tied to Vcc through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic TSSOP Type II -40°C to +85°C 74ALVCH16623 DGG ACH16623 DGG SOT362-1 
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16-bit transceiver with dual enable (3-State) 74ALVCH 16623 

PIN CONFIGURATION 

10EA6

1B0 C 
1B1 C 

GND C 
182 C 
1B3 C 
VCC C 
184 C 
1B5 C 

GND 10 

1B6 11 

1B7 12 

2B0 L 

2B1 14 

GND 15 

2B2 16 

283 17 

vcc 1B 

284 19 

2B5 20 

GND 21 

286 22 

287 23 

20E65 124 

v 
48 1055k

47 1 AO 

46. 1A1 

45 GND 

44 I 1 1 A2

J  1A3 

42 vcc 

41 1A4 

40 1A5 

39 GND 

38 1 A6 

37 1A7 

J 2A0 

35 2A1 

34 GND 

33 2A2 

2'. 2A3 

31 V0c 

30 2A4 

J9 2A5 

28, GND 

27 2A6 

26 2A7 

25 2bEBA 

SW00I4r 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1 OEAB 
Output enable input 
(active HIGH) 

2, 3, 5, 6, 8, 9, 
11, 12 

1 BO to 1 B7 Data inputs/outputs 

4, 10, 15, 21, 
28, 34, 39, 45 

GND Ground (OV) 

7, 18, 31, 42 Vc Positive supply voltage 

13, 14, 16, 17, 
19, 20, 22, 23 

2B0 to 2B7 Data inputs/outputs 

24 2OEAB 
Output enable input 
(active HIGH) 

25 2OEBA 
Output enable input 
(active LOW) 

36, 35, 33, 32, 
30, 29, 27, 26 

2A0 to 2A7 Data inputs/outputs 

47, 46, 44, 43, 
41, 40, 38, 37 

1 AO to 1 A7 Data inputs/outputs 

48 1OEBA 
Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 
INPUTS INPUTS/OUTPUTS 

nOEAB n0E6A nAx nBn 

L L A = B inputs 

H H inputs B = A 

L H Z Z 

H L A=B B=A 

H = HIGH voltage level 
L = LOW voltage level 
Z = high impedance "OFF"-state 

BUSHOLD CIRCUIT 
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16-bit transceiver with dual enable (3-State) 74ALVCH16623 

LOGIC SYMBOL (IEEE/IEC) 

10EBq 48 N. EN1 

1 OEAB EN2 

25 N, 20EBA EN1 
24 20E88 EN2 

VI d 

1A0 
47 

D 2V 1B0 

1A1 46 t 3 tel 

1A2 44 5 IB2 i 

1A3 43 6 1B3 

1A4 
4 8 

! t 
1A5 40 9 1i 185 t 
1A6 38 11 B6 I 
1A7 

37 2 1B7 

1 d 

2A0 36 
D 2 

3 2B0 

2A1 
35 4 2B1 

242 
33 16 

2B2 I 
32 

i 

17 
2A3 283 

244 
30 S 19 

29 20 
2A5 

2A6 

285 

286 
27 I 22 

2A7 
26 23 

287 

SW00143 
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16-bit transceiver with dual enable (3-State) 74ALVCH 16623 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCC 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance ® 50 pF output load) 3.0 3.6

Vl DC Input voltage range 0 V00 V 

Vp DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 °C 

ir, t1 Input rise and fall times V00 = 2.3 to 3.OV V00 = 
3.0 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins1 —0.5 to +4.6 

V 
For data inputs1 —0.5 to V00 +0.5 

'OK DC output diode current Vp > V00 or VG < 0 t 50 mA 

Vp DC output voltage Note 1 —0.5 to V00 +0.5 V 

Ip DC output source or sink current Vp = 0 to V00 ±50 mA 

IGND' loo DC V00 or GND current t 100 mA 

Tsry Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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16-bit transceiver with dual enable (3-State) 74ALVCH16623 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc 

= 2.3 to 2.7V 1.7 1.2 
V 

Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vco = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc 

= 2.3 to 3.6V; VI = VIH or VIL; to = -100µA Vcc- 0.2 Vcc 

V 

V00 = 2.3V; VI = VIH or VIL; to = -6mA Vcc_0.3 Vcc_0.08 

Vcc = 2.3V; VI = VIH or VIL; Io = -12mA Vcc_0.6 V00 _0.26 

Vcc=2.7V;VI =VIH or VIL; Io =-12mA V00 _0.5 Vcc_0.14 

Vcc = 3.OV; VI = VIH or VIL; to=-12mA V00 _0.6 V00_0.09 

Vcc = 3.OV; VI = VIH or VIL Io = -24mA V00-1.0 V00_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; Io = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; Io = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V VCc = 2.7V; V1 = VIH or VIL; Io = 12mA 0.14 0.40 

Vco = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current Vcc =2.3 to 3.6V; 
VI = Vcc or GND 

0.1 5 µA 

IOZ 3-State output OFF-state current Vcc _ 2.7 to 3.6V; VI = VIH or VIL; 
Vo = 

Vcc or GND 0.1 10 µA 

Icc Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

Ol00 Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V2 45 —

µA 
Vcc = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
Vcc = 2.3V; V1 = 1.7V2 —45 

µA 
Vcc = 3.OV; VI = 2.0V2 -75 -175 

IBHLO Bus hold LOW overdrive current Vcc = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current Vcc = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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16-bit transceiver with dual enable (3-State) 74ALVCH 16623 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = ti ≤ 2.ons; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V = 2.5V ±0.2V 

MIN TYP1 MAX 

tPHL 
1PLH 

Propagation delay 
nAx to nBn; 
nBn to nAx 

1,4 1.0 2.0 4.0 ns 

1PZH 
tpzL 

3-State output enable time 
nOEAB to nBn 2 4 1.0 2.7 5.7 ns 

tpHZ 
tpLZ 

3-State output disable time 
nOEAB to nBn 

2, 4 1.0 2.2 5.2 ns 

tpzH 
tPZL 

3-State output enable time 
n BA to nAx 

2, 4 1.0 2.7 5.7 ns 

tpHZ 
tpLZ 

3-State output disable time 
BA to nAx 3, 4 1.0 2.2 5.2 as 

ty~r pulse width HIGH or LOW 3,4 as 

Tsu Set up time 3,4 ns 

th Hold time 3, 4 ns 

NOTE: 
1. All typical values are at Vic = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND V = 2.7V 
GND = 0V; tr = ti ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vol  = 3.3V ±0.3V Vic = 2.7V 

MIN TYP1 2 MAX MIN TYP1 MAX 

tPHL 
tPLH 

Propagation delay 
nAx to nBn; 
nBn to nAx 

1,4 1.0 1.9 3.3 ns 

tpZH 
tPZL

3-State output enable time 
nOEAB to nBn 2,4 1.0 2.3 4.5 as 

tpHZ 
tpLZ 

3-State output disable time 
nOEAB to nBn 

2 4 1.0 2.8 4.3 as 

tpZH 
1PZL 

3-State output enable time 
nOEBA to nAx 2 4 1.0 2.3 4.5 ns 

tpHZ 
tP1 

3-State output disable time 
BA to nAx 

3,4 1.0 2.8 4.3 as 

ty,, pulse width HIGH or LOW 3,4 as 

Ts u Set up time 3, 4 ns 

th Hold time 3, 4 ns 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. All typical values are at = 3.3V 
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AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
<2.3V RANGE 

VM = 0.5 VCc 
Vx = VOL + 0.15V 
Vy = VOH —0.15' 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = uCC 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM =1.5V 
Vx = VOL + 0.3V 
VY = VOH —0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

VI 

An,Bn 
INPUT V 

GND 

tPHL~ 
V0H 

k - tPLH~ 

` 

Bn, An \VM 
OUTPUTOU 

VOL  
SW00063 

Waveform 1. Input (nAx, nBn) to output (nBn, nAx) 
propagation delay times 

VI 

nOEgq INPUT 

GND 

vcc - -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

V0H  

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tpnz 

PZL 

tPZH i

outputs  „  outputs 
enabled disabled 

outputs 
enabled 

SWOo 144 

Waveform 2. 3-State enable and disable times for n05BA input 

VI

nOE00 INPUT 

GND 

ucc - - 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

V00 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

tpZH y

outputs 
enabled 

outputs 
disabled 

Vµ 

outputs 
enabled 

SW00145 

Waveform 3. 3-State enable and disable times for nOEAB input 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

St

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCc 

tPLZ/tPZL 

tPHZ/tPZH 

2 0 VCC 

GND 

2.7— 3.6V 2.7V 

DEFINITIONS 

RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

RT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00047 

Waveform 4. Load circuitry for switching times 
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16-bit bus transceiver/register (3-State) 74ALVCH16646 

FEATURES 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through pin-out architecture 

• Low inductance, multiple VCO and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• Output drive capability 5052 transmission lines @ 85°C 

• All inputs have bushold circuitry 

DESCRIPTION 
The 74ALVCH16646 consists of 16 non-inverting bus transceiver 
circuits with 3-State outputs, D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data directly from the 
internal registers. Data on the 'A' or 'B' bus will be clocked in the 
internal registers, as the appropriate clock (CPAB or CPBA) goes to a 
HIGH logic level. Output enable (OF) and direction (DIR) inputs are 
provided to control the transceiver function. In the transceiver mode, 
data present at the high-impedance port may be stored in either the 
'A' or 'B' register, or in both. The select source inputs (SAB and SBA) 
can multiplex stored and real-time (transparent mode) data. The 
direction (DIR) input determines which bus will receive data when 
OF is active (LOW). In the isolation mode (OE = HIGH), 'A' data 
may be stored in the 'B' register and/or 'B' data maybe stored in the 
'A' register. 

When an output function is disabled, the input function is still 
enabled and may be used to store and transmit data. Only one of 
the two buses, 'A' or 'B' may be driven at a time. 

To ensure the high impedance state during power up or power 
down, OF should be tied to V00 through a pullup resistor; the 

QUICK REFERENCE DATA 
GND = 0V; Tab = 25°C; tr = t1 ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
nAx to nBx 

V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

2.6 
2.7 

ns 

CI Input capacitance 3.0 pF 

CPD Power dissipation capacitance per channel VI = GND to V001
Outputs enabled 36 

pF 
Outputs disabled 4 

Finax Maximum clock frequency V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

300 
320 

MHz 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD x VCO2 x f; + E (CL x VCO2 x t0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; VCC = supply voltage in V; 
F (CL x V002 x fo) = sum of outputs. 

minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

PIN CONFIGURATION 

1DIR CrL 
1CPAB Lr4 
1SAB 1 

GND ~4 
1Ao 

151 ~& 

vcc 
1A2 [@ 

1A3 ~2 
1A4 ~]S 

GND j 

1A5 

1A6 CL 

1A7 t9 

2A0 C 
2A1 t 

2A2 

GND ~14 
2A3 
2A4 ~( 

2A5 b 

vcc 
2A6 L~
2A7 

GND 

2SAB 
2CPAB 

2DIR 

—'J-- 5~ Ion 

5~ 1CPBA

5~ 1SBA 
5~ GND 

$2 160 

1B1 

59 vcc 
¢~ 1B2 

q~ 1B3 

g~ 1 B4 
4~ GND 

4~ 165 

4~ 1B6 
¢~ 1B7 

2Bo 

411 2B1 
4~ 2B2 
3~ GND 
3~ 2B3 

264 

2B5 

3~ vcc 
3~ 2B6 

3~ 267 

3~ GND 

31 2SBA 

3~ 2CPBA 
2~ 205 

sr000ll 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40'C to +85'C 74ALVCH16646 DGG ACH16646 DGG SOT364-1 
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16-bit bus transceiver/register (3-State) 74ALVCH 16646 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 28 nDIR Direction control input 

2, 27 nCPAB Clock input A-to-B 

3, 26 nSAB Select input A-to-B 

5, 6, 8, 9, 10, 
12, 13, 14 1 AO to 1 A7 Data inputs/outputs 

4, 11, 18, 25, 
32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vc Positive supply voltage 

15, 16, 17, 19, 
20, 21, 23, 24 2A0 to 2A7 Data inputs/outputs 

29, 56 nOE Output enable 

30, 55 nCPBA Clock input B-to-A 

31, 54 6SBA Select input B-to-A 

42, 41, 40, 38, 
37, 36, 34, 33 2B0 to 2B7 Data inputs/outputs 

52, 51, 49, 48, 
47, 45, 44, 43 1 BO to 1 B7 Data inputs/outputs 

LOGIC SYMBOL 

5 1 AO 180 52 15 2A0 2B0 42 

6 IA1 1B1 51 16 2A1 2B1 41 

6 1A2 1B2 49 17 2A2 2B2 40 

9 1A3 1B3 48 19 2A3 2B3 38 

10 1A4 1B4 47 20 2A4 284 37 

12 1A5 1B5 45 21 2A5 2B5 36 

13 1A6 1B6 44 23 2A6 2B6 34 

14 1A7 187 43 24 2A7 287 33 

56 102 29 2O2 
1 1DIR 28 2DIR 

2 1S,: 26 25::
54 1 S:A 31 25: _ 

2 1CP_ : 27 2CP, 

55 1CP5A 30 2CP:

SY00013 

BUSHOLD CIRCUIT 

LOGIC SYMBOL (IEEE/IEC) 

1OE Sfi

1DIR 1

1CP8A 55

1386 

1CPAB 

1SA6 

2O2 29

2DIR 28

2CP8A 30

2554 31 

2CPA8 

2S68 

1A0 

Al 

1A2 

1A3 

1A4 

1A5 

1A6 

1A7 

2A0 

2A1 

2A2 

2A3 

2A4 

2A5 

2A6 

2A7 

7 

6

5 

6 

8 

0 
12 

3 

14 

i

17 

19 

20 

2 

73 

4

63 

3EN1[BA) 

3EN2[AB] 
C4 

65 

C6 

67 

610 

10EN8[BA] 

10EN9[AB] 
C11 

612 

C13 

614 

12 1 
121 

v~ 

30 14 
74 

1B0 

51 1B1 

_~ 49 1B2 

 48 1B3 
- 47 iB4 

45 185 
44 186 
43 187 

280 

41 2B1 
40 2B2 

  2B3 
37 2B4 

36 2B5 

 34 286 

44 287 

SY00014 
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16-bit bus transceiver/register (3-State) 74ALVCH 16646 

LOGIC DIAGRAM (one section) 

DIR 

SBA 

CPBA 

^
Dp 

SAB --i  

CPAB - 7p 

An 

vcc 

tltC 

 0 T 

D 
V  A

MUX 

  D Q Dp 

FF 

  CF 

8 IDENTICAL CHANNELS 
L 

V 

MUX 

Dz a D 

FFr, 

CF 

vcc 

1 

Bn 

SY000I2 

FUNCTION TABLE 
INPUTS DATA 1/0* 

FUNCTION 
nZSE nDIR nCPAB nCPBA nSAB nSBA nAx nBx 

X 
X 

X 
X 

T 
X 

X 
T 

X 
X 

X 
X 

input 
un* 

un* 
input 

store A, B unspecified` 
store B, A unspecified* 

H 
H 

X 
X 

T 
H or L 

T 
H or L 

X 
X 

X 
X input input store A and B data, isolation 

hold storage 

L 
L 

L 
L 

X 
X 

X 
H or L 

X 
X 

L 
H output input real-time B data to A bus 

stored B data to A bus 

L 
L 

H 
H 

X 
H or L 

X 
X 

L 
H 

X 
X Input output real-time A data to B bus 

stored A data to B bus 

The data output unctions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled, 
i.e., data at the bus inputs will be stored on every LOW-to-HIGH transition on the clock inputs. 

un = unspecified 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
T = LOW-to-HIGH level transition 
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16-bit bus transceiver/register (3-State) 74ALVCH 16646 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

V0C

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 

2 3 2.7 

V 
DC supply voltage 3.3V range (for max, speed 
performance © 50 pF output load) 

3.0 3.6 

Vi DC Input voltage range 0 VGO V 

VO DC output voltage range 0 V0C V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.OV 
V0C=3.O to 3.6V 

0 
0 

20 
10 ns/V 

ABSOLUTE MAXIMUM RATINGS 
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V0C DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

VI DC input voltage 
For control pins1 —0.5 to +4.6 

V 
For data inputs[ —0.5 to V0C +0.5 

'OK DC output diode current V0 >V00 or V0 < 0 ±50 mA 

V0 DC output voltage Note 1 —0.5 to V0C +0.5 V 

IO DC output source or sink current V0 = 0 to Vcc t 50 mA 

IGND. ICC DC V0C or GND current t 100 mA 

Tat9 Storage temperature range -O5 to +150 °C 

TOT 
Po Power dissipation per package 
—plastic thin-medium-shrink pack (TBSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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16-bit bus transceiver/register (3-State) 74ALVCH 16646 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V(. 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85'C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vco = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vco = 2.3 to 2.7V 1.2 0.7 

V 
Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; to =-100µA V00 -0.2 Vcc 

V 

Vcc=2.3V;VI=VIH or VIL; I0=-6mA V00_0.3 V00_0.08 

Vcc=2.3V;VI=VIH or VIL; l =-12mA V00_0.6 V00_0.26 

Vcc=2.7V;VI =VIH or VIL; IO=-12mA Vcc_0.5 V00 _0.14 

Vcc=3.OV;VI =VIH or VIL; to=-12mA Vcc_0.6 V00_0.09 

Vcc=3.OV;VI=VIH or VIL. Io=-24mA V00 -1.0 V00 .0.28 

VOL LOW level output voltage 

Voo = 2.3 to 3.6V; VI = VIH or VIL; l0 = 100µA GND 0.20 V 

Voo = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; IO = 12mA 0.15 0.70 

V V00 = 2.7V; VI = VIH or VIL; to = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = Voo or GND 0.1 5 µA 

IOZ 3-State output OFF-state current Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
Vo = Vcc or GND 0.1 10 µA 

loo Quiescent supply current Vcc = 2.3 to 3.6V; VI = Voc or GND; to = 0 0.2 40 µA 

Moc Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
Voc = 2.3V; VI = 0.7V2 45 —

µA 
Vcc = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
Vco = 2.3V; VI = 1.7V2 —45 

µA 
Vcc = 3.OV; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current Vco = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current Voc = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; t, = ti ≤ 2.0ns; CL = 300F 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V00 = 2.5V ± 0.2V 

MIN TYP MAX 

t t PLH PHL 

Propagation delay 
nAx to nBx, nBx to nAx 

1 1.0 2.7 4.8 

nsPropagation delay 
nCPAB to nBx, nCPBA to nAx 

3 1.0 3.4 5.6 

Propagation delay 
nSAB to nBx, nSBA to nAx 

2 1.0 3.4 6.8 

t t PZH PZL 
3-State output enable time 
nOE to nAx, nBx 

4 1.0 3.3 6.5 ns 

t t PHZ PLZ 
3-State output disable time 
nOE to nAx, nBx 

4 1.6 2.8 5.7 ns 

t t PZH PZL 
3-State output enable time 
nDIR to nAx, nBx 

5 1.0 3.4 7.8 ns 

t t PHz PLZ 
3-State output disable time 
nDIR to nAx, nBx 

5 1.5 3.0 6.5 ns

t 
w 

Pulse width HIGH or LOW 
nCPAB nCPBA 

3 3.3 1.2 ns

t 
sU 

Set up time nAx to nCPAB, 
nBx to nCPBA 

3 1.6 0.2 ns 

t 
h 

Hold time nAx to nCPAB,
nBx to nCPBA

3 0.6 0.1 ns 

Finax Maximum clock pulse frequency 3 150 300 MHz 

NOTE: 
1. All typical values are at Vic = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.OV TO 3.6V RANGE AND = 2.7V 
GND=0V; tr =t = 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V00 = 3.3V ± 0.3V V00 = 2.7V 

MIN TYP1, 2 MAX MIN TYP1 MAX 

t t PHL PLH 
Propagation delay 
nAx to nBx, nBx to nAx 

1 1.0 2.6 3.9 1.0 2.8 4.5 ns

t t PHL PLH 
Propagation delay 
nCPAB to nBx, nCPBA to nAx 

3 1.4 2.9 4.5 1.4 3.1 5.2 ns

t /t PHL PLH 
Propagation delay 
nSAB to nBx, nSBA to nAx 

2 1.3 3.1 5.3 1.3 3.5 6.4 ns

t t PZH PZL 
3-State output enable time 
nOE to nAx, nBx 

4 1.0 2.3 5.1 1.0 3.2 6.2 ns

t t PHz PLZ 
3-State output disable time 
nOE to nAx, nBx 

4 1.0 2.9 4.7 1.0 3.1 5.0 ns 

t t PZH PZL 
3-State output enable time 
nDIR to nAx, nBx 

5 1.4 3.0 5.1 1.4 3.4 6.2 ns

t t PHz PLz 
3-State output disable time 
nDIR to nAx, nBx 

5 1.4 2.5 5.3 1.4 3.3 6.0 ns

tw Pulse width HIGH or LOW 
nCPAB, nCPBA 

3 3.3 0.7 3.3 1.0 ns 

tsu 
Set up time nAx to nCPAB, 
nBx to nCPBA 3 1.4 0.3 1.7 0.2 ns 

th Hold time nAx to nCPAB, 
nBx to nCPBA

3 0.7 0.2 0.4 0.1 ns 

Finax Maximum clock pulse frequency 3 150 320 150 320 MHz 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Vcc = 3.3V 
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16-bit bus transceiver/register (3-State) 74ALVCH 16646 

AC WAVEFORMS 
Vcc = 2.3 TO 2.7 V RANGE 
1. VM =0.5V 
2. Vx = VOL + 0.15V 
3. Vy = VOH - 0.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 
Vcc = 3.0 TO 3.6 V RANGE AND Vcc = 2.7 V 
1. VM =1.5V 
2. Vx=VOL+0.3V 
3. Vy=VoH-0.3V 
4. V1 = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

1flMA% 

nCnCPABAor 

3.0V or VCC 
whichever 
is less / 

VM M t VM 

f  twlHl 
r tPLH=

1

0V 

t (L) — 

nAx or nBx V /VM 

VOH 

 VOL 

SH00030 

Waveform 1. Propagation Delay, Clock Input to Output, Clock 
Pulse Width, and Maximum Clock Frequency 

nS8A or nSAB 

f  tPLH ' 

nAx or nBx 

VM

f  tPHL — 

VM 

3.0V or VCC 

nAx or nBx 

  0V 

VOH 

nAx or nBx 

  VOL 

SH0003 f 

Waveform 2. Propagation Delay, nSAB to nBx or nSBA to nAx, 
nAx to nBx or nBx to nAx 

3.0V or VCC 

nSBA or 
nSAB 

0V 
f  tPLH H- tPHL 

\ \ VM

VOH 

nAx or nBx VM

 VOL 

SH00032 

Waveform 3. Propagation Delay, nSBA to nAx or nSAB to nBx 

nAx or 
nBx 

nCPBA or 
nCPAB 

NOTE: The shaded areas indicate when the input is permitted 
to change for predictable output performance. 

3.0V 
or 
Vcc 

ov 

3.0V 
or 
Vcc 

ov 

SH00033 

Waveform 4. Data Setup and Hold Times 

Waveform 5. 3—State Output Enable Time to High Level and 
Output Disable Time from High Level 

Waveform 6. 3—State Output Enable Time to Low Level and 
Output Disable Time from Low Level 

TEST CIRCUIT 

Test Si 

Vcc V1
tPLF tPHL Open 

< 2.7V VCC tP ZftPZL 2x VCc 

2.7V — 3.6V 2.7V tPHZdP2H GND 

SY00003 

Load circuitry for switching times 
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16-bit bus transceiver/register (3-State) 74ALVCH16646 

APPLICATION INFORMATION 

REAL TIME BUS TRANSFER REAL TIME BUS TRANSFER 
BUS B TO BUS A BUS A TO BUS B 

A  A  B A11111111 B 

nbE nDIR nCPAB nCPBA nSAB nSBA n6E nDIR nCPAB nCPBA nSAB n58A 

L L X X X L L H X X L X 

TRANSFER STORED DATA 
TOAORB 

A IIIIIIII B 

nOS nDIR nCPAB nCPBA nSAB n58A 

L L X HIL X H 

L H MIL X H X 

STORAGE FROM 
A, B4ORA AND B 

1 
nb€ nDIR nCPAB nCPBA nSABnSBA 

L H i X X X 

L L X T X X 

H X T i X X 

H00028 
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16-bit transceiver/register with dual enable (3-State) 74ALVCH16652 

FEATURES 
• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTI BYTETM flow-through pin-out architecture 

• Low inductance, multiple V00 and ground pins for minimum noise 
and ground bounce 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• Output drive capability 50O transmission lines @ 85`C 

• All inputs have bushold circuitry 

QUICK REFERENCE DATA 
GND = 0V; Ta b = 25°C; tr = tt ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/tPLH 
Propagation delay 
nCP to nO5

V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

3.2 
3.2 no 

Ci Input capacitance 3.0 pF 

C50 Input/Output capacitance pF 

Outputs enabled 33 
Cp0 Power dissipation capacitance per latch Vi = GND to V001 pF 

Outputs disabled 17 

Finax Maximum clock frequency V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

250 
350 MHz 

NOTE: 
1. CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD x V002 x f, + E (CL X VDD2 X fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
to = output frequency in MHz; V00 = supply voltage in V; 
E (CL x V002 x fa) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16652 consists of 16 non-inverting bus transceiver 
circuits with 3-State outputs, D-type flip-flops and control circuitry 
arranged for multiplexed transmission of data directly from the data 
bus or from the internal storage registers. Data on the 'A' or 'B' or 
both buses, will be stored in the internal registers, at the appropriate 
clock inputs (CPAB or CPBA) regardless of the select inputs (SAB 
and SBA) or output enable (OEAB and SBA) control inputs. 
Depending on the select inputs SAB and SBA data can directly go 
from input to output (real time mode) or data can be controlled by 
the clock (storage mode), this is when the OE inputs permit this 
operating mode. The output enable inputs OEAB and OEBA
determine the operation mode of the transceiver. When OEAB is 
LOW, no data transmission from An to Br is possible and when 
OFBA is HIGH, there is no data transmission from En to An possible. 
When SAB and SBA are in the real time transfer mode, it is also 
possible to store data without using the internal D-type flip-flops by 
simultaneously enabling OEAB and OEBA. In this configuration each 
output reinforces its input. 

To ensure the high impedance state during power up or power 
down, OEBA should be tied to V00 through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16652 DGG ACH16652 DGG SOT364-1 
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16-bit transceiver/register with dual enable (3-State) 74ALVCH 16652 

PIN CONFIGURATION 

1OEAB [j 

1CPAB C 
1SAB 

GND C 

1A0 C 
IA1 C 
Vcc C 

1A2 LI 

1A3 C 
1A4 10 

GND 11 

1A5 12 

1A6 

1A7 14 

2A0 15 

2A7 16 

2A2 17 

GND 18 

2A3 19 

2A4 20 

2A5 21 

Vcc 

2A6 23 

2A7 24 

GND 25 

2S5B 26 

2CPAB 27 

2OEg6 26 

v 
1~BA 

55 1CPBq 

ISBA 

53 GND 

52 1 BO 

51 1B1 

Vcc 

49 1 B2 

46 1 B3 

47 1B4 

46 GND 

45 1B5 

44 I 166 

43 1B7 

42 2B0 

41 2B7 

2B2 

39 GND 

36 2B3 

37 2B4 

2B5 

35 Vcc 

2B6 

33 2B7 

32 GND 

31 2SBA

30 2CPBA

29 2OEgq

SY00019 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 28 nOEAB Output enable A-to-B 

2, 27 nCPAB Clock input A-to-B 

3, 26 nSAB Select input A-to-B 

5, 6, 8, 9, 10, 
12, 13, 14 1AO to 1A7 Data inputs/outputs 

4, 11, 18, 25, 
32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Positive supply voltage 

15, 16, 17, 19, 
20, 21, 23, 24 2B0 to 2B7 Data inputs/outputs 

29, 56 nZSEBq Output enable B-to-A 

30, 55 nCPBA Clock input B-to-A 

31, 54 nSBA Select input B-to-A 

42, 41, 40, 38, 
37, 36, 34, 33 2B0 to 2B7 Data inputs/outputs 

52, 51, 49, 48, 
47, 45, 44,43 1 BO to 1 B7 Data inputs/outputs 

LOGIC SYMBOL 

1998 Aug 31 864 



Philips Semiconductors Preliminary specification 
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LOGIC DIAGRAM (one section) 

SBA 

OEAg 

SBA 1O 

CPBA 

SAB 1 7p 

CPAB Dp 

An 

me 

B IDENTICAL CHANNELS 
L 

D O 

FF 

CP 

D, V 

MUX 

Dz 

MUX 

Dp O D — Oo- -

FF 

CP 

Do-

1 

Bn 

SV00020 

FUNCTION TABLE 
INPUTS DATA I/O' 

FUNCTION 
nOEAB nOEBA nCPAB nCPBA nSAB nSBA nAx nBx 

L 
L 

H 
H 

H or L 
T 

H or L 
T 

X 
X 

X 
X input input isolation 

store A and B data 

X 
H 

H 
H 

T 
T 

H or L 
T 

X 
L 

X 
X 

input 
input 

un* 
output 

store A, hold B 
store A in both registers 

L 
L 

X 
L 

H or L 
T 

T 
T 

X 
X 

X 
L 

un* 
output 

input 
input 

hold A, store B 
store B in both registers 

L 
L 

L 
L 

X 
X 

X 
H or L 

X 
X 

L 
H output input 

real time B data to A bus 
stored B data to A bus 

H 
H 

H 
H 

X 
H or L 

X 
X 

L 
H 

X 
X 

input output real-time A data to B bus 
stored A data to B bus 

H L H or L H or L H H output output 
stored A data to B bus and 
stored B data to A bus 

The data output functions may be enabled or disabled by various signals at the OEAB and OEBA inputs. Data input functions are always 
enabled, i.e., data at the bus inputs will be stored on every LOW-to-HIGH transition on the clock inputs. 

un = unspecified 
H = HIGH voltage level 
L = LOW voltage level 
X = don't care 
T = LOW-to-HIGH level transition 
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BUSHOLD CIRCUIT 
LOGIC SYMBOL (IEEE/IEC) 

1 SBA 

1 OEAB 

1CPBA

1 SBA 

1 CPAB 

56 EN1[BA] 

EN2[AB] 

C3 

G4 

C5 

5 

54 

1 SAB 136 

9 
2tBA EN7[BA] 

20E94 698[AB] 

0 2CPBA C9 

2S05 1310 

7 2CPAB c11 
6 2SAB G12 

3 4 3 
52 180 

1A0 . v1 a 

SD 6 

s 2V 

1A1 51 181 

1A2 49 1B2 

1A3 1B3 

1A4 
1 47 1B4 

lA5 45 1B5 

1A6 1 44 1B6 

1A7 43 1B7 

15TH_ 280 0 9D 
2A0 5/7

10 

D 12 ≥1 

12 
By 

2A1 

2A2 

261 

2B2 17 0 

2A3 19 8 2B3 

2A4 20 7 264 

2A5 2 6 2B5 

2A6 2 4 2B6 

2A7 2 3 2B7 

SY00022 
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RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6

VI DC Input voltage range 0 VOc V 

VO DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times Vcc = 2.3 to 3.OV 
Vcc=3.Oto3.6V 

0 
0 

20 
10 ns/V 

ABSOLUTE MAXIMUM RATINGS 
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins1 —0.5 to +4.6 

V 
For data inputst —0.5 to Vcc +0.5 

'OK DC output diode current VO >V00 or VO < 0 ±50 mA 

VO DC output voltage Note 1 —0.5 to Vcc +0.5 V 

lo DC output source or sink current VO = 0 to Vcc t 50 mA 

IGND' Icc DC Vcc or GND current f 100 mA 

T 5 Storage temperature range -05 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: -40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; 10 = —100µA Vcc-0.2 VCC 

V 

Vcc= 2.3V;VI=VIH or VIL; IO=-6mA Vcc_0.3 Vcc_0.08 

-Vcc=2.3V;VI =VIH or VIL; IO=-12mA Vcc _0.6 Vcc _0.26 

Vcc=2.7V;Vl=VIH or VIL; I0 =-12mA Vcc_0.5 VCc_0.14 

Vcc =3.OV;VI=VIH or VIL; Io=-12mA Vcc_0.6 VCc_0.09 

Vcc=3.OV;VI=VIH or VIL IO=-24mA Vcc-1.0 Vcc _0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V VCc = 2.7V; VI = VIH or VIL; Io = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, Ip = 24mA 0.27 0.55 

II Input leakage current Vcc V= 2.3 to 3.6V;
VI = cc or GND 

0.1 5 µA 

IOZ 3-State output OFF-state current Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
Vo = Vcc or GND 0.1 10 µA 

Icc Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

41cc Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — O.6V; IQ = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V2 45 —

µA 
Vcc = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
VCc = 2.3V; VI = 1.7V2 —45 

µA 
Vcc = 3.OV; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current Vcc = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current Vcc = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR V = 2.3V TO 2.7V RANGE 
GND = 0V; tr = ti 5 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V00 = 2.5V ±0.2V 

MIN TYP MAX 

t t PLH PHL 
Propagation delay 
nAn to nBn, nBn to nAn 

1,5 1.0 4.8 ns

t /t PLH PHL 
Propagation delay 
nCPAB to nBn, nCPBA to nAn 

3, 5 1.0 5.6 ns

t t PLH PHL 
Propagation delay 
nSAB to nBn, nSBA to nAn 

2,5 1.0 6.8 ns

t /t PZH PZL 
3-State output enable time 
nOE to nAn, nBn 

4, 5 1.0 6.5 ns

t t PH2 PLz 
3-State output disable time 
nOE to nAn, nBn 

4, 5 1.6 5.7 ns

t t PZH PZL 
3-State output enable time 
OEAB to nBn 

3,5 1.0 7.8 ns

t /t PHz PLz 
3-State output disable time 
OEAB to nBn 

3,5 1.5 6.5 ns 

t 
w 

Pulse width HIGH or LOW 
nCPAB,nCPeA

3,5 3.3 ns

t 
Bu 

Set up time nAn to nCPAB, 
nBn to nCPBA

3,5 1.6 ns

t 
h 

Hold time nAn to nCPAB, 
nBn to nCPBA

0.6 ns

Finax Maximum clock pulse frequency 150 MHz 

NOTE: 
1. All typical values are at V0 = 2.5V and Tam b = 25"C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND V~O = 2.7V 
GND = 0V; tr = tt S 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT V0 = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1, 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nBn, nBn to nAn 

1, 5 1.0 3.9 3.9 4.5 4.5 ns

t /t PHL PLH 
Propagation delay 
nCPAB to nBn, nCPBA to nAn 

3, 5 1.0 4.5 4.5 5.2 5.2 ns

t t PHL PLH 
Propagation delay 
nSAB to nBn, nSBA to nAn 

2,5 1.0 5.3 5.3 6.4 6.4 ns

t /t PZH PZL 
3-State output enable time 
nOE to nAn, nBn 

4, 5 1.0 5.1 5.1 6.2 6.2 ns 

t t PHz PLz 
3-State output disable time 
nOE to nAn, nBn 

4, 5 1.4 4.7 4.7 5 5 ns 

t t PZH PZL 
3-State output enable time 
OEAB to nBn 

3,5 1.0 5.1 5.1 6.2 6.2 ns

t t PHZ PLZ 
3-State output disable time 
OEAB to nBn 

3, 5 1.1 5.3 5.3 6.0 6.0 ns 

tw Pulse width HIGH or LOW 
nCPAB, nCPBA

3, 5 3.3 3.3 ns 

1su 
Set up time nAn to nCPAB, 
nBn to nCPBA 

3 5 1.4 1 7 ns 

t 
h 

Hold time nAn to nCPAB, 
nBn to nCPBA

07 0.4 ns 

Finax Maximum clock pulse frequency 150 150 MHz 

NOTES: 
1. All typical values are at Taw b = 25C. 
2. Typical values are at V00 = 3.3V 
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AC WAVEFORMS FOR V = 2.3V TO 2.7V AND 
<2.3V RANGE 

VM = 0.5 VCC 
Vx = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM =1.5V 
VX = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

VI 

An, Bn 
INPUT 

GND — 

VOH  

Bn, An 
OUTPUT 

VOL  

tPLH tPHL' 

SY00023 

Waveform 1. Input An, Bn to output Bn, An propagation delay 
times 

2.71 

A 
NPUT INPUT 

\ ` 

GND 

tPHL' 1PLH 
VOH 

Bn, An 
OUTPUT \VM 

VOL  

SY000is 

Waveform 2. Input SAB, SBA to output Bn, An propagation 
delay times 

Waveform 3. An, Bn to CRAB, CPBA set-up and hold times, 
clock CPAB, CPBA pulse width, maximum clock frequency and 

the CPAB, CPBA to output Bn, An propagation delays 

Waveform 4. OE inputs (OEAB, OEBA) to outputs An, Bn 
enable and disable times and the input rise and fall times 
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TEST CIRCUIT 

Test Sn 

Vcc V, 
tPLH/tPHL Open 

< 2.7V Vcc tPLZ/tPZL 2 ' VCC 
2.7V — 3.6V 2.7V tPHZftPZH OND 

SY00003 

Waveform 5. Load circuitry for switching times 

APPLICATION INFORMATION 

Real t me ransfer 
bus B to bus A 

A 

ll~llI 
OEAB SBA cPAB CPCA SAC SBA 

L L X X X L 

Transfer A stored data to B bus 
or B s o ed da a to A bus 
or both at the same time 

A JWWI B 

Y 
OEAB OEBA cPAB OPBA SAC SBA 

H H HorL X H X 
L L X HorL X H 
H L HorL HorL H H 

Rea time transfer 
bus A o bus B 

OEAB ACA OPAB OPCA SAC 
H H X X L 

SBA 
X 

Store A, B, or A and B 
in one register 

A JllW1. B 

~J 
OEAC OECA cpAC ceCA SAC SBA 

X H X X X 
L X X X X 
L H X X 

Store bus A in both registers or solation 
store bus B in both registers

OEAC ACA cPAB cpCA SAC SBA 
H H L X 
L L X L 

A B 

OEAB OSCA cPAB DPBA SAC SBA 
L H HorL HorL X X 

SY00025 
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Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 74ALVCH16821 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A 

• Current drive ±24 mA at 3.0 V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple V00 and ground pins for minimum noise 

and ground bounce 

• All data inputs have bus hold 

• Output drive capability 50O transmission lines @ 85°C 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = ti ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tpLH 
Propagation delay 
nCP to nOn

V00 = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.6 
2.5 

ns 

CI Input capacitance 5.0 pF 

Outputs enabled 33 
CPp Power dissipation capacitance per buffer VI = GND to V001 pF 

Outputs disabled 17 

Finax Maximum clock frequency V00 = 2.5V, CL = 30pF 
V00 = 3.3V, CL = 50pF 

250 
350 

MHz 

NOTE: 
Cpp is used to determine the dynamic power dissipation (P0 in µW): 
Po = Cp0 x V002 x f; + E (CL x V002 x f5) where: 
f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; V00 = supply voltage in V; 
E (CL X Vcc2 x to) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16821 has two 10-bit, edge triggered registers, with 
each register coupled to a 3-State output buffer. The two sections of 
each register are controlled independently by the clock (nCP) and 
Output Enable (nOE) control gates. 

Each register is fully edge triggered. The state of each D input, one 
set-up time before the Low-to-High clock transition, is transferred to 
the corresponding flip-flop's Q output. 

When nOE is LOW, the data in the register appears at the outputs. 
When nOE is HIGH, the outputs are in high impedance OFF state. 
Operation of the nOE input does not affect the state of the flip-flops. 

The 74ALVCH16821 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic SSOP Type III —40°C to +85°C 74ALVCH16821 DL ACH16821 DL SOT371-1 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16821 DOG ACH16821 DOG SOT364-1 

1998 May 29 872 853-2066 19467 



Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 74ALVCH16821 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

55, 54, 52, 51, 49, 
48, 47, 45, 44, 43 1D0 - 1D9 

Data inputs
42, 41, 40, 38, 37, 
36, 34, 33, 31, 30 2D0 - 209

2, 3, 5, 6, 8, 
9, 10, 12, 13,14 100-109 

Data outputs
15, 16, 17, 19, 20, 
21, 23, 24, 26, 27 2Q0-209

1 28 tOE 20E Output enable inputs 
(active-Low) 

56, 29 1 CP, 2CP Clock pulse inputs 
(active rising edge) 

4, 11, 18, 25, 
32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 VGG Positive supply 
voltage 

PIN CONFIGURATION 

v 

1~ C 56 1CP 

100 C 55 100 

101 C ] 101 

GND C 53 GND 

102 C 52 1D2 

103 C 51 103 

V00 C 50 VCC 

104 C 49 104 

105 C 48 1D5 

106 10 47 1D6 

GND 11 46 GND 

107 12 45 1D7 

108 13 44 1D8 

109 14 43 1D9 

200 15 42 2D0 

201 16 41 201 

202 17 40 2D2 

GND 18 39 GND 

203 19 38 203 

204 20 37 2D4 

205 21 36 205 

V00 22 35 VCC 

206 23 34 206 

207 24 33 207 

GND 25 32 GND 

208 26 31 206 

209 27 30 209 

2O 28 29 2CP 

SH00001 

FUNCTION TABLE 

INPUTS OUTPUT 

nOE CP Dx Q 

L T L L 

L T H H 

L $ X 00 

H X X Z 
H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance OFF state 
T = LOW to HIGH clock transition 
$ = Not a LOW-to-HIGH clock transition 

LOGIC SYMBOL 

56 

10E 1CP 

2- 100 100 -55 

3- 101 1D1 - 54 

5 - 102 1D2 -52 

6- 103 103 - 51 

9- 104 1D4 -49 

9- 105 105 -48 

10- 106 106 -47 

12- 107 107 -45 

13- 108 108 -44 

14- 109 109 -43 

15- 200 200 -42 

16-201 201-41 

17- 202 202 -40 

19-203 2D3 -38 

20- 204 204 - 37 

21- 205 2D5 -36 

23-206 206 -34 

24- 207 207 -33 

26- 208 208 -31 

27 - 209 2D9 - 30 

20E 2CP 

28 29 
Si-i00127 
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Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 

74ALVCH 16821 

LOGIC SYMBOL (IEEE/IEC) 

10 • EN2 

56 1CP . Cl 

28 n 206 EN4 

29 2CP . C3 

1D0 55 D 20 1O0 

1D1 54 1O1 

1D2 52 5 1O2 

1D3 51 1O3 

1D4 49 e 1O4 

1D5 48 9 1O5 

1D6 47 1 1O6 

1D7 45 1 1O7 

1DB 44 13 1O8 

1D9 43 14 1O9 

2D0 42 3D 40 15 2O0 

2D1 41 16 2O1 

2D2 40 17 2O2 

2D3 38 19 2O3 

2D4 37 20 2O4 

2D5 36 21 2O5 

2D6 
34 3 2O6 

207 33 24 2O7 

2DB 31 6 2O8 

2D9 30 27 2O9 

SH00003 

LOGIC DIAGRAM 

1998 May 29 874 



Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 

74ALVCH 16821 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

VI DC Input voltage range 0 VOC V 

VO DC output voltage range 0 VOO V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc=3.0to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to Vcc +0.5 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to Vcc +0.5 V 

IO DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND, ICC DC VOC or GND current f 100 mA 

T15 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 74ALVCH 16821 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -00°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vcc=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc=2.3to3.6V;VI =VIH or VIL; I0= -100µA Vcc-0.2 Vcc 

V 

Vcc=2.3V;V1=VIH or VIL; to=-6mA V00_0.3 V00_0.08 

Vcc=2.3V;V1=VIH or VIL; to=-12mA V00_0.6 Vcc_0.26 

Vcc=2.7V;VI=VIH orVIL; l =-12mA V00_0.5 V00_0.14 

Vcc=3.OV;VI=VIH or VIL; Io=-12mA V00_0.6 Vcc_0.09 

Vcc=3.OV;V1=VIH orViL, lp=-24mA Vcc-1.0 V00_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or ViL; to = 100µA GND 0.20 V 

Vcc = 2.3V; V1 = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = Vcc or GND 

0.1 5 µA 

I j 3-State output OFF-state current Vcc = 2.7 to 3.6V; Vi = VIH or VIL; 
Vo = Vcc or GND 0.1 10 µA 

Icc Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

41cc Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; lO = 0 150 750 µA 

'BHL Bus hold LOW sustaining current 
Vcc = 2.3V; Vi = 0.7V2 45 —

µA 
Vcc = 3.OV; V1 = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
Vcc = 2.3V; VI = 1.7V2 —45 

µA 
Vcc = 3.OV; VI = 2.OV2 —75 —175 

IBHLO Bus hold LOW overdrive current Vcc = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current Vcc = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 74ALVCH 16821 

AC CHARACTERISTICS FOR VO = 2.3V TO 2.7V RANGE 
GND = 0V; t, = tf ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.5V ± 0.2V 

MIN TYP1 MAX 

t /t PLH PHL 
Propagation delay 
nCP to non

1, 4 1.0 2.6 5.8 ns

t /t PZH PZL 
3-State output enable time 
nZSEr, to nOn

2 4 1.0 2.8 6.6 ns 

t /t PHZ PLZ 
3-State output disable time 
nO€n to nQr, 

2 4 1.0 2.2 5.7 ns 

tw nCP pulse width HIGH or LOW 3,4 3.0 1.8 ns 

tgu Set up time nD to nCP 3,4 1.4 0.3 ns 

th Hold time nD to nCP 3,4 0.4 0.0 ns 

Finax Maximum clock pulse frequency 1,4 150 250 MHz 
NOTE: 
1. All typical values are at Vcc = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR VCC = 3.0V TO 3.6V RANGE AND VCC = 2.7V 
GND = 0V; tr = ti ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1 MAX MIN TYP1 MAX 

t t PHL PLH 
Propagation delay 
nCP to nQr, 

1,4 1.0 2.5 4.5 1.0 2.8 5.3 ns

t /t PZH PZL 
3-State output enable time 
nOEn to nQr, 

2 4 1.0 2.3 5.1 1.0 3.2 6.2 ns 

t /t PHZ PLZ 
3-State output disable time 
n to nor, 

2 4 1.0 2.8 4.6 1.0 3.1 5.0 ns 

tw LCOWpulse width HIGH or 3,4 3.3 0.2 3.3 1.7 ns

tgu Set up time nD to nCP 3,4 1.0 0.2 1.2 0.3 ns 

th Hold time nDr, to nCP 3,4 0.8 0.4 0.6 -0.3 ns 

Finax 
Maximum clock pulse 
frequency 

1,4 150 350 150 300 MHz 

NOTES: 
1. All typical values are at Tamb = 25°C. 
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Philips Semiconductors Product specification 

20-bit bus-interface D-type flip-flop; 
positive-edge trigger (3-State) 

74ALVCH 16821 

AC WAVEFORMS 
VCC = 2.3 TO 2.7 V RANGE 
1. VM=0.5V 
2. VX = VOL + 0.15V 
3. Vy = VOH - 0.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

Vcc = 3.0 TO 3.6 V RANGE AND VCC = 2.7 V 
1. VM=1.5V 
2. VX= VOL +0.3V 
3. Vy = VOH - o.3V 
4. VI = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

v, 
1/YMAX 

nCPINPUT 
J  

Vµ T 

GND [w

VOH 

nOn OUTPUT 

VOL 

f IPHL 

Vµ 

SH00128 

Waveform 1. The input (nCP) to output propagation delays. 

VI  

nOH INPUT 

GND 

VCC _ 

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

V00  
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPHZ 

PZL 

outputs 
enabled 

outputs 
disabled 

Vµ 

outputs 
enabled 

SW00308 

Waveform 2. The 3-State enable and disable times. 

v, 
nCP INPUT Vµ 

GND y 
tsu ~— 

to 
~' tsu 

y 
f 
th

Vi
nD,,INPUT Vµ 

GND 

VOH 
nO,,OUTPUT 

{M 
VOL 

SHOO 129 

Waveform 3. Set up and hold times. 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

DEFINITIONS 

2 VCC 
C— Open 
C— GND 

RL=500 S1 

RL=500O 

RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si 

tPLH/tPHL Open 

tPLZ/tPZL 2 + VCC 

tPH7JtPZH GND 

VCC VI 

< 2.7V VCC 

2.7-3.6V 2.7V 

SV00906 

Waveform 4. Load circuitry for switching times 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH16823 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• MultibyteT flow-through standard pin-out architecture 

• Low inductance multiple and GND pins to minimize noise and 
ground bounce 

• All data inputs have bus hold 

• Output drive capability 50O transmission lines @ 85°C 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = tf 5 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH
Propagation delay 
CP to On 

= 2.5V, CL = 30pF 
V~~ = 3.3V, CL = 50pF 

2.1 
2.1 ns 

Finax Maximum clock frequency VCc = 2.5V, CL = 30pF 
VDT = 3.3V, CL = 50pF 

300 
350 MHz 

Ci Input capacitance 5.0 pF 

Outputs enabled 16 
CPD Power dissipation capacitance per latch Vi = GND to Vcc1 pF 

Outputs disabled 10 
NOTES: 

Cp0 is used to determine the dynamic power dissipation (PD in µW): 
PD = CPD X V~c 2 x f; + E (CL x V 2 x fa) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; = supply voltage in V; 
E (CL X V 2 x fo) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16823 is a 18-bit edge-triggered flip-flop featuring 
separate D-type inputs for each flip-flop and 3-state outputs for bus 
oriented applications. Incorporates bushold data inputs which 
eliminate the need for external pull-up resistors to hold unused 
inputs. The74ALVCH16823 consists of two sections of nine 
edge-triggered flip-flops. A clock (CP) input, an output-enable (CE) 
input, a Master reset (MR) input and a clock-enable( CE) input are 
provided for each total 9-bit section. 

With the clock-enable (CE) input LOW, the D-type flip-flops will store 
the state of their individual D-inputs that meet the set-up and hold 
time requirements on the LOW-to-HIGH CP transition. Taking CE 
HIGH disables the clock buffer, thus latching the outputs. Taking the 
Master reset (MR) input LOW causes all the Q outputs to go LOW 
independently of the clock. 

When CE is LOW, the contents of the flip-flops are available at the 
outputs. When the CE is HIGH, the outputs go to the high 
impedance OFF-state. Operation of the CE input does not affect the 
state of flip-flops. 

Active bus hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic SSOP Type II -40°C to +85°C 74ALVCH16823 DL ACH16823 DL SOT371.1 

56-Pin Plastic TSSOP Type II -40°C to +85°C 74ALVCH16823 DGG ACH16823 DGG SOT364-1 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH 16823 

PIN DESCRIPTION 

PIN NUMBER SYMBOL FUNCTION 

2,27 1OE, 20E Output enable input (active-Low) 

54, 52, 51, 49, 48, 47, 45, 44, 43 
42, 41, 40, 38, 37, 36, 34, 33, 31 

1D0-1D8 
2D0.2D8 Data inputs 

3, 5, 6, 8, 9, 10, 12, 13, 14 
15, 16, 17, 19, 20, 21, 23, 24, 26 

100.108 
200-208 

Data outputs 

56,29 1CP, 2CP Clock pulse input (active rising edge) 

55, 30 10E, 2CE Clock enable input (active-Low) 

1, 28 1 , 2MR Master reset input (active-Low) 

4, 11, 18, 25, 32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vco Positive supply voltage 

PIN CONFIGURATION 

v 
1MR C 56 1CP 

toe C 55 10E 

100 C too E 
GND I^ 53 GND 

101 C 52 1D1 

102 C 51 1D2 

vcc C 1 vcc 

103 C 49 103 

104 C 48 104 

105 10 47 1D5 

GND it 46 GND 

106 12 45 106 

107 13 44 1D7 

108 14 43 108 

200 15 42 200 

201 16 41 201 

202 17 40 202 

GND 18 39 GND 

203 19 38 203 

204 20 37 2D4 

205 21 36 205 

vcc 22 35 VCC 

206 23 E 206 

207 24 33 2D7 

GND 25 32 GND 

208 26 31 208 

20e 27 30 2CP 

2MR 28 29 2CP 

SH00014 

LOGIC SYMBOL 

1 28 2 27 

A A A A 
1 MR 2MR 1 OE 20E 

54 AO 
At 

A2 

A3 
A4 

BO 
BI 
82 

B3 
84 

52 

49 

48 
47 A5 B5 10 
45 12 A6 B6 
44 13 A7 B7 
43 AS B8 14 
42 15 A9 B9 

16 A10 B10 
40 A11 B11 17 

38 Al2 B12 19 

37 20 A13 B13 

36 21 A14 B14 

34 23 A15 815 

33 A16 816 24 

26  A17 817  

1CP 2CP ICE 2CE 

I I Y Y 
48 29 55 30 

S W0034I 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH16823 

LOGIC SYMBOL (IEEE/IEC) 

1bE 

1M 

N. EN1 

R2 N. 

55 N. ICE G3 

56 1CP 3C4 

27 ^ 

> 

EN5 200 

28 2Mii R6 

30 N, 07200 

29 2CP 7C8 

~ r 
ID0 4D 1 2 0 3 100 

101 52 5 101 

102 51 6 102 

1D3 49 8 103 

ID4 48 9 104 

1D5 
47 10 105 

ID6 45 12 106 

1D7 44 13 107 

1D8 4 14 108 

2D0 8D 5, 6 0 5 200 

2D1 41 16 201 

2D2 40 17 202 

203 38 19 203 

204 37 20 204 

2D5 
36 21 205 

206 34 23 206 

207 33 24 207 

208 3 25 208 

SH00015 

LOGIC DIAGRAM 

BUS HOLD CIRCUIT 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH 16823 

FUNCTION TABLE 

INPUTS OUTPUT 
OPERATING MODES

nOE nMR nCE nCP nDx nOx 

L L X X X L Clear 

L H L T h H 
Load and read data

L H L T I L 

L H L L X Qo 
Hold 

L H H X X Qp 

H X X X X Z Disable outputs 

H = HIGH voltage level 
h = HIGH voltage level one set-up time prior to the Low-to-High clock transition 
L = LOW voltage level 
I = LOW voltage level one set-up time prior to the Low-to-High clock transition 
X = Don't care 
Z = HIGH impedance "off' state 
T = LOW to High clock transition 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VGG 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 

2.3 2.7

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 

3.0 3.6 

Voo DC supply voltage (for low-voltage applications) 1.2 3.6 V 

Vi DC Input voltage range 
for data input pins 0 Voc V 

for control pins 0 5.5 V 

VO DC output voltage range 0 VGG V 

Tamb Operating free-air temperature range —40 +85 °C 

t„ t1 Input rise and fall times V 2.3 to 3.OV 
Vcc = 3.0 to 3.6V 0 0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS 
In accordance with the Absolute Maximum Rating System (IEC 134). Voltages are referenced to GND (ground = 0V). 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V0G DC supply voltage —0.5 to +4.6 V 

IiK DC input diode current VI <0 -50 mA 

VI DC input voltage 
For control pinst —0.5 to +5.5 

V 
For data inputst —0.5 to Vcc +0.5 

'OK DC output diode current VO > VCG or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to VGG +0.5 V 

IO DC output source or sink current VO = 0 to VGG t 50 mA 

'GND' ICC DC VGG or GND current ±100 mA 

T519 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH 16823 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 

VCo = 1.2V VOC 

V VcO = 1.8V 0.7'Vcc 0.9 

Vcc = 2.3 to 2.7V 1.7 1.2 

Vcc=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 

Vcc = 1.2V - GND 

V 
Vcc = 1.8V 0.9 0.2'VCC 

V00 = 2.3 to 2.7V 1.2 0.7 

Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCo = 1.8 to 3.6V; VI = VIH or VIL; 10 = —100µA VCC -0.2 VCo — 

V 

Vcc=1.8V;VI=VIH OrVIL; l =-6mA VCC_0.4 VC0_0.10 - 

Vcc=2.3V;VI=VIH or VIL; Io=-6mA VC0_0.3 V00_0.08 —

V00 = 2.3V; VI = VIH or VIL; Ip =-12mA V0C_0.5 V00_0.17 - 

V0C=2.3V; VI=VIH or VIL; Io=-18mA V0C_0.6 V00_0.26 - 

Vcc=2.7V;VI =VIH orVIL; l =-12mA V00_0.5 VC0 _0.14 - 

Vcc=3.0V;VI=VIH or VIL 10 =-24mA Vcc-1.0 VOO 0.28 -

VOL LOW level output voltage 

V00 = 1.8 to 3.6V; VI = VIH or VIL; IO = 100µA GND 0.20 

V 

V00 = 1.8V; VI = VIH or VIL; to = 6mA 0.09 0.30 

VCC = 2.3V; VI = VIH or VIL; 10 = 6mA 0.07 0.20 

V00 = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.40 

VCC = 2.3V; VI = VIH or VIL; to = 18mA 0.23 0.60 

Vcc = 2.7V; VI = VIH or VIL; to = 12mA 0.14 0.40 

V00 = 3.0V; VI = VIH or VIL. Io = 24mA 0.27 0.55 

II

Input leakage current per 
control pin 

V00 = 1.8 to 3.6V; 
VI = 5.5V or GND 0.1 5 

µA Input leakage current per data 
pin 

VOC = 1.8 to 3.6V; 
VI = VCC or GND 0.1 5 

IIHz/IILz 
Input current for common I/O 
pins 

Vcc = 1.8 to 2.7V; 
VI = Vcc or GND 

0.1 10 
µA 

V00 = 3.6V; 
VI = V00 or GND 0.1 15 

IOz 
3-State output OFF-state 
current 

Vcc = 1.8 to 2.7V; VI = VIH or VIL; 
Vo = Vcc or GND 

0.1 5 
µA 

Vcc = 2.7 to 3.6V; VI = VIH or VIL; 
V0 = Vcc or GND 0.1 10 

RICO Additional quiescent supply 
current given per data I/O pin VCC = 2.7V to 3.6V; VI = Vcc — 0.6V; lo = 0 150 750 µA 

IBHL 
Bus hold LOW sustaining 
current 

Vcc = 2.3V; VI = 0.7V2 45 
µA 

Vcc = 3.0V; V1= 0.8V2 75 150 

IBHH 
Bus hold HIGH sustaining 
current 

Vcc = 2.3V; VI = 1.7V2 —45 
µA Vcc = 3.0V; V1= 2.0V2 - 75 - 175 

IBHLO Bus hold LOW overdrive current 
VOO = 2.7V2 300 

µA 
Vcc = 3.6V2 450 

IBHHO 
Bus hold HIGH overdrive 
current 

VCC = 2.7V2 -300 
µA 

Vcc = 3.6V2 —450 

NOTES: 
1. All typical values are at T arr y = 25°C. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH 16823 

AC CHARACTERISTICS FOR VDT = 2.3V TO 2.7V RANGE AND <2.3V 
GND = 0V; tr = t1 ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V Vic = 1.8V Vic =1.2V 

MIN TYP1 2 MAX MIN TYP1 MAX TYP1

t t PLH PHL 
Propagation delay 
nCP to nQn

1,5 1.0 2.8 4.9 1.5 4.5 7.5 10.6 ns

t /t PLH PHL 
Propagation delay 
n1 iR to nQn

2, 5 1.0 2.9 5.0 1.5 4.6 7.4 9.9 ns

t t PZH PZL 
3-State output enable time 
nOEn t0 nQn

4,5 1.0 2.8 5.3 1.5 4.4 7.7 10.4 ns

t t PHZ PLZ 
3-State output disable time 
nOE5 to nQn

4, 5 1.0 2.2 4.1 1.5 3.3 5.5 6.7 ns

tw 
nCP pulse width 1, 5 3.0 1.6 4.0 2.0 

ns 
nM pulse width, LOW 3, 5 3.0 0.4 4.0 0.8 

tsu 
Set up time nDn to nCP 

3, 5 
1.2 0.2 1.5 0.2 

ns
Set up time nCE to nCP 1.8 —0.2 2.0 -0.2 

th
Hold time nDn to nCP 

3, 5 
0.8 -0.1 0.6 -0.2 

its
Hold time nCE to nCP 0.3 0.2 0.3 0.2 

tree Recovery time nMR to nCP 2, 5 1.0 0.3 0.8 0.2 ns 

Finax Maximum clock pulse frequency 1,5 150 300 125 250 MHz 

NOTE: 
All typical values are measured at Tamb = 25°C. 

2. Typical value is measured at VO = 2.5V. 

AC CHARACTERISTICS FOR V = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = t1 ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT = 3.0 ± 0.3V V0 = 2.7V 

MIN TYP1 z MAX MIN TYP1 MAX 

t t PLH PHL 
Propagation delay 
nCP to nQn

1, 5 1.0 2.5 3.7 1.0 2.7 4.3 ns

t t PLH PHL 
Propagation delay 
nM to non

2,5 1.0 2.6 4.0 1.0 3.1 4.6 ns

t /t PZH PZL 
3-State output enable time 
nOE5 to nQn

4, 5 1.0 2.5 4.3 1.0 3.1 5.2 ns 

t t PHZ PLZ 
3-State output disable time 
nOErr to nQn

q 5 1.0 2.8 3.9 1.0 3.1 4.3 ns 

tw 
nCP pulse width HIGH or LOW 1,5 2.5 1.4 3.0 1.6 

ns 
nMR pulse width HIGH or LOW 3,5 2.5 0.3 3.0 0.6 

1su 
Set up time nDn to nCP 

3. 5 
1.2 0.2 1.5 0.4 

ns
Set up time nCE to nCP 1.5 -0.1 1.9 -0.1 

th
Hold time nDn to nCP 

3, 5 
0.8 0.0 0.6 -0.2 

ns
Hold time nCE to nCP 0.5 0.1 0.4 0.1 

tree Recovery time nMi to nCP 2,5 1.0 0.2 0.8 0.1 ns 

Finax Maximum clock pulse frequency 1, 5 200 350 150 300 MHz 

NOTES: 
All typical values are measured at Tamb = 25°C. 

2. Typical value is measured at V = 3.3V. 
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Philips Semiconductors Product specification 

18-bit D-type flip-flop (3-State) 74ALVCH 16823 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM = 0.5 VCC 
Vx = VOL + 0.15V 
VY = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR Vcc = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM=1.5V 
Vx = VOL + 0.3V 
V = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 

nCP 

non 

140A0 

VM y  f iw 

tPHL w 

r— VM 

F tPLH - y 

VM

3.OV or Vcc 
whichever 

is less 

OV 

V05 

0V 

SH000f7 

Waveform 1. Clock (nCP) to Output (nQn) Propagation Delays, 
Clock Pulse Width, and Maximum Clock Pulse Frequency 

nMn 

nCP 

non 

tw - tREC--~ 

VM

tPHL ti

VM

 3.OV or Vcc 
whichever 

is less 

  0v 

 3 CV 
whichever 

v00
evew 

r
which r 

s less 

  ov 

VOM 

ov 
SH000t8 

Waveform 2. Master Reset (AIR) Pulse Width, MR to 
Output propagation Delay and AIR to Clock Recovery Time 

vi
nCP INPUT VM

GND y 
4 

v, 
nCE, nDn INPUT 

GND 

vol.' 

nOn OUTPUT 
VOL 

V 

tnu
n~ th ~—

NOTE: The data set-up and hold times for Dn or CE input to the CP input 
SH00155 

Waveform 3. Data Setup and Hold Times for the Dh or CE input 
to the CP input 

VI  

n0E INPUT 

GND 

V00 -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

tPH2 —i

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND 

tp2L 

tPzH i 

outputs 
enabled 

outputs 
disabled 

VM

_ outputs 
enabled 

SW00308 

Waveform 4. 3-State Enable and Disable Times 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 
SWITCH POSITION 

Si 

TEST SWITCH VCC VIN 

tPLH/tPHL Open <2.7V Vcc 

tPLZ/tPZL 

tPHZ/tPZH 

2 *Vcc 

GND 

2.7-3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Waveform 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVCH16825 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 
and ground bounce 

• All data inputs have bus hold 

• Output drive capability 50O transmission lines @ 85°C 

DESCRIPTION 
The 74ALVCH16825 is an 18—bit non-inverting buffer/driver with 
3-State outputs for bus-oriented applications. 

The 74ALVCH16825 consists of two 9-bit sections with separate 
output enable signals. For either 9-bit buffer section, the two output 
enable (1O1 and 1OE2 or 2OE1 and 2OE2) inputs must both be 
LOW for corresponding D outputs to be active. If either output 
enable input is HIGH, the outputs of that 9-buffer section are in the 
high impedance state. 

The 74ALVCH16825 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

QUICK REFERENCE DATA 
GND = 0V; Tam b = 25°C; t1 = ti ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to On 

V0C = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.0 
2.0 

ns 

Ci Input capacitance 4.0 pF 
Output enabled 19 

CPD Power dissipation capacitance per latch Vi = GND to Vcc1 pF 
Output disabled 3 

NOTES: 
• CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD x Vcc2 x f; + E (CL x Vcc2 x fO) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; F (CL x VGc2 x fO) = sum of outputs. 

PIN CONFIGURATION 

v 
1051 C ss 1052 

1Y1 C ss 1A0

1Y1 C 54 1 Al

GND C s3 GND 
1Y2 C 52 1A2 

1Y3 C s1 1A3 

VC0 C 50 vcc 

1Y0 C 49 1A4

1Y5 C 48 1A5

1Y6 10 47 1A6 

GND 11 46 GND 
1Y7 1z 1A1E 
lYB 13 44 1AB 

GND 14 43 GND 
GND 1s az GND 
2Y0 16 41 2A0 

2Y, 17 40 2A, 

GND 18 39 GND 

2Y2 19 38 292 

2Y3 20 37 2A3 

2Y4 21 3fi 2A4 

VCC 22 35 VCC 

2Y5 23 34 295 

2Y6 2a 33 2A6 

GND zs 32 GND 
207 26 31 2A7 

200 27 30 2A6 

2051 28 29 2052 

SHOO 139 

ORDERING INFORMATION 

PACKAGES
TEMPERATURE 

RANGE 
OUTSIDE NORTH 

AMERICA NORTH AMERICA DRAWING 
NUMBER 

56-Pin Plastic Thin Shrink Small Outline (TSSOP) Type II —40°C to +85°C 74ALVCH16825 DGG ACH16825 DGG SOT364-1 
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Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVCH 16825 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1051 Output enable input 

56 10E2 (active LOW) 

55, 54, 52, 51, 49, 
48, 47, 45, 44 1A0 to 1A8 Data inputs 

2, 3, 5, 6, 8, 
9, 10, 12, 13 1 Y0 to 1 Y8 Data outputs 

4, 11, 14, 15, 18, 25, 
32, 39, 42, 43, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Positive supply voltage 

28 2051 Output enable input 

29 20E2 (active LOW) 

43, 42, 41, 40, 38, 
37, 36, 34, 33, 31 2A0 to 2A8 Data inputs 

16, 17, 19, 20, 21, 
23, 24, 26, 27 2Y0 to 2Y8 Data outputs 

LOGIC SYMBOL 

56 

I 
1051 10E2 

Y0

Y, 

1A0

1A, 

55 

54 

132 IA, 52 

33 1A3 51 

34 1A4 49 

135 1A5 48 

10 Y6 1A4 47 

12 37 1A7 45 

13 V6 IA5 44 

16 2Yo 2A0 41 

17 23 2A, 40 

19 38 232 2A2 

20 37 2Y3 2A3 

21 36 234 2A4 

23 34 235 2A5 

24 33 236 2A6 

26 2Y7 2A7 31 

27 2Ye 2A8 30 

20E1 200E2 

28 29 

SH00142 

FUNCTION TABLE 
INPUTS OUTPUT 

Y nOE1 nOE2 A 

L L L L 

L L H H 

H X X Z 

X H X Z 

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance "off' state 

LOGIC SYMBOL (IEEE/IEC) 

1051 

1052 

2051 

2052 

1 
EN1 

EN2 

r 

56 n 
28 t\ & 

29 

1A0 55 1. 10 1Vp 2 

IA, 54 3 IV, 

IA2 52 5 1Y2 

IA3 51 6 133 

IA, 49 8 134 

1A5 48 9 135 

1A6 47 10 136 

1 A7 45 12 137 

1A8 44 13 IV6 

2A0 41 z V 16 230 

2A1 40 17 23, 

2A2 38 19 232 

2A3 37 20 233 

2A4 36 21 234 

2A5 34 23 235 

2A6 33 24 236 

2A7 31 26 2Y7 

2A8 30 27 2V8 

SHOO141 

1998 Jul 27 887 



Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVCH 16825 

LOGIC DIAGRAM 

RECOMMENDED OPERATING CONDITIONS 

BUS HOLD CIRCUIT 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VCc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 

2.3 2 7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 

3.0 3.6

Vi DC Input voltage range 0 VOc V 

VO DC output voltage range 0 VCO V 

Tamb Operating free-air temperature range —40 +85 °C 

tr. tt Input rise and fall times Vcc = 2.3 to 3.OV 
Vcc=3.Oto3.6V 

0 
0 

20 
10 

ns/V 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pins2 —0.5 to +4.6 

V 
For data inputs2 —0.5 to Vcc +0.5 

'OK DC output diode current VO > or VO < 0 t 50 mA 

VO DC output voltage Note 2 -0.5 to Vcc +0.5 V 

IO DC output source or sink current VO = 0 to Vcc t 50 mA 

IGND ICC DC VCO or GND current t 100 mA 

Tst9 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings on y and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVCH 16825 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -4O C to +85`C 

MIN TYP' MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

v 

Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

v 

VOO = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; IO = -100µA Vcc -0.2 Vcc 

V 

V00=2.3V; VI=VIH or VIL; I0 =-6mA Vcc_0.3 Vcc_0.08 

Vcc = 2.3V; VI = VIH or VIL; to =-12mA Vcc_0.6 V00_0.26 

Vcc =2.7V;VI=VIN or VIL; I0 =-12mA Vcc_0.5 Vcc_0.14 

Vcc=3.OV;VI=VIH or VIL to=-12mA Vcc_0.6 Vcc_0.09 

Vcc=3.OV;VI=VIH or VIL I0=-24mA Vcc-1.0 V00_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; lo = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; IO = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; lo = 12mA 0.15 0.70 

V VCc = 2.7V; VI = VIH or VIL; IO = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, IO = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = Vcc or GND 0.1 5 pA 

lO 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
VO = Vcc or GND 0.1 10 pA 

I00 Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; IO = 0 0.2 40 µA 

olcc Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; IO = 0 150 750 pA 

IBHL Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V 45 

pA 
Vcc = 3.OV; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc = 2.3V; VI = 1.7V —45 

µA 
Vcc = 3.OV; VI = 2.OV —75 —175 

IBHLo2 Bus hold LOW overdrive current Vcc = 3.6V 500 µA 

IBHH02 Bus hold HIGH overdrive current Vcc = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 

1998 Jul 27 889 



Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVC H 16825 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tt = tp ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT VCD = 2.3 to 2.7V 

MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 1, 3 1.0 2.0 4.1 ns 

t t PZH PZL 
3-State output enable time 
nOEn to nYn 

2 3 1.0 2.9 6.0 ns 

t t PHZ PLZ 
3-State output disable time 
nOEn to nYn 

2,3 12 2,2 5.6 ns 

NOTE: 
All typical values are at VCC = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = QV; t1= t, ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1 2 MAX MIN TYPI MAX 

t t PHL PLH 
Propagation delay 
nAn to nYn 

1,3 1.0 2.0 3.4 1.0 2.1 3.9 ns

t t PZH PZL 
3-State output enable time 
nOEn to nYn 

2,3 1.0 2.8 4.7 1.0 2.9 5.7 ns 

t t PHZ PLZ 
3-State output disable time 
n~En to nYn 

2,3 1.3 2.9 4.5 1.3 3.0 4.9 ns

NOTES: 
All typical values are measured Tamb = 25°C. 

2. Typical value is measured at VCC = 3.3V 

AC WAVEFORMS FOR Vcc = 2.3V TO 2.7V AND 
<2.3V RANGE 

VM = 0.5 VCc 
Vx = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
= 2.7V RANGE 

VM=1.5V 
Vx = VOL + 0.3V 
VY = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 
VI = VCC 

Vi

An
INPUT VM 

GND 

' tPHL' ~` IPLH j 
VOH 

Yn 
OUTPUT 

VOL  
SHOO 132 

Waveform 1. Input (Dn) to output (Yn) propagation delay 

vi

nOE INPUT 

GOD 

-
OUTPUT 
LOW-to-OFF 
OFF-to-Low 

VOL 

VOH 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  
outputs 
enabled 

PZL 

outputs 
disabled 

Vµ 

outputs 
enabled 

SHOOt37 

Waveform 2. 3-State enable and disable times 
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Philips Semiconductors Product specification 

18-bit buffer/driver (3-State) 74ALVCH16825 

TEST CIRCUIT 

Vcc 

VI 

2 VCC 
0— Open 
o— GND 

AL = 500 f] 

RL = 50012 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si Vcc ~I 

tPLelPHL Open <2.7V Vcc 

tPLctPZL 2 ' VCc 2.7-3.6V 2.7V 

tPHZAPZH GND 

SV00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

20-bit buffer/line driver, non-inverting (3-State) 74ALVCH16827 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1 A 

• Wide supply voltage range of 1.2V to 3.6V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Universal bus transceiver with D-type latches and D-type flip-flops 
capable of operating in transparent, latched, clocked or 
clocked-enabled mode. 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 

and ground bounce 

• Current drive 24 mA at 3.0 V 

• All inputs have bus hold circuitry 

• Output drive capability 500 transmission lines @ 85°C 

• 3-State non-inverting outputs for bus oriented applications 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = ft = 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to Qn 

Vcc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.0 
2.0 

('5 

Ci Input capacitance 5 pF 

CPD Power dissipation capacitance per latch VI = GND to Vcc' 
Output enabled 20 

pF 
Output disabled 3 

NOTES: 
1. CpD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x Vcc2 x fi + E (CL x Vcc2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
f0 = output frequency in MHz; Vcc = supply voltage in V; 
E (CL x Vcc2 x f0) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16827 is a 20-bit non-inverting buffer/driver with 
3-State outputs for bus oriented applications. 

The 74ALVCH16827 consists of two 10-bit sections with separate 
output enable signals. For either 10-bit buffer section, the two output 
enable (1OE1 and 10E2 or 2OE1 and 2OE2) inputs must both be 
active. If either output enable input is high, the outputs of that 10-bit 
buffer section are in high impedance state. 

The 74ALVCH16827 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16827 DGG ACH16827 DGG S0T364-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

55, 
42, 

54, 
41, 

52, 
40, 

51, 
38, 

49, 
37, 

48, 
36, 

47, 
34, 

45, 
33, 

44, 
31, 

43, 
30 

1A0 - 1A9 
2A0 - 2A9 Data inputs 

15, 
2, 3, 
16, 

5, 
17, 

6, 8, 9, 
19, 20, 

10, 
21, 

12, 
23, 

13, 
24, 

14, 
26, 27 

1Y0 -1Y9 
2Y0 - 2Y9 Data outputs 

1, 56, 
28, 29 

1OE0, 1OE1 
2OE0, 2OE1 Output enable inputs (active-Low) 

4, 11, 18, 25, 32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vcc Positive supply voltage 
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Philips Semiconductors Product specification 

20-bit buffer/line driver, non-inverting (3-State) 74ALVCH 16827 

PIN CONFIGURATION 

,O51 

190 

191 
C 
C 

ss 
55 

54 

1O52 

1A0 

1A1 

GND C 53 GND 

,Y2 C 52 162 

193 C 51 1A3 

Vcc C 50 Vcc 

194 C 49 1A4 

195 C 48 1A5 

196 10 47 1A6 

GND 11 46 GND 

197 12 45 IA7 

198 13 44 1A8 

199 14 43 1A9 

290 15 42 240 

2Y1 16 41 241 

2Y2 17 40 2A2 

GND 18 39 GND 

2Y3 19 38 2A3 

294 20 37 244 

295 21 36 2A5 

Vcc 22 35 V00 

296 23 34 2A6 

297 24 33 2A7 

GND 25 32 GND 

2Y8 26 31 2A8 

299 27 30 249 

2O51 28 29 2O52 

SH00010 

LOGIC SYMBOL 

55 54 52 51 49 48 47 45 44 43 

140 IA1 1A2 143 1A4 1A5 1A6 1A7 1A8 1A9 

1OE1 

56-< 1OE2 

190 191 192 193 194 195 196 197 198 199 

2 3 5 6 8 9 10 12 13 14 

42 41 40 38 37 36 34 33 31 30 

240 241 242 243 244 245 246 247 246 2A9 

28 < 2OE1 

29 --( 2OE2 

290 291 292 2Y3 294 2Y5 296 297 298 299 

15 16 17 19 20 21 23 24 26 27 

SH00011 

LOGIC SYMBOL (IEEE/IEC) 

1O51 1 & 

1O52 56 N . 
EN1 

2O51 28 N. 
& 

EN2 
2O52 29 n 

,AO 
55 2 190 

3 1Y1 

IA2 
52 5 192 

1A3 
51 6 193 

1A4 
49 8 194 

1A5 
48 9 195 

146 
7 10 196 

1A7 45 12 197 

1A8 44 13 198 

1A9 43 14 199 

240 42 29 15 290 

241 4 6 291 

2A2 40 17 2Y2 

2A3 38 19 293 

244 37 20 294 

2A5 36 21 295 

2A6 34 23 296 

2A7 33 24 297 

2A8 3 26 298 

2A9 30 27 299 

SH00012 

FUNCTION TABLE 
INPUTS OUTPUTS 

naE1 nOE2 A Y 

L L L L 

L L H H 

H H X Z 

X H X Z 

H = High vol age level 
L = Low voltage level 
X = Don't ca e 
Z = High impedance "off" state 
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Philips Semiconductors Product specification 

20-bit buffer/line driver, non-inverting (3-State) 74ALVCH 16827 

LOGIC DIAGRAM 

n6E1 
nDE2 

nY0 nY1 nY2 r,Y3 r,Y4 nY5 nV6 nV7 nY8 nV9 

SH00073 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

Vcc

DC supply voltage 2.5V range (for max. speed 
performance (c3 30 pF output load) 

2 3 2.7 

V
DC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 

3.0 3.6 

VI DC Input voltage range 0 Vcc V 

VG DC output voltage range 0 Vcc V 

Tawb Operating free-air temperature range —40 +85 °C 

tr, It Input rise and fall times Vcc = 2.3 to 3.0V 
VCG=3.0to3.6V 

0 
0 

20 
10 

ns/V 

ABSOLUTE MAXIMUM RATINGS1
In accordance w'th the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage 
For control pins2 —0.5 to +4.6 

V 
For data inputs2 —0.5 to Vcc +0.5 

'OK DC output diode current VG > VcG or VG < 0 t 50 mA 

Vc DC output voltage Note 2 -0.5 to Vcc +0.5 V 

IG DC output source or sink current V0 = 0 to VcG t 50 mA 

'GND' ICC DC VCG or GND current t 100 mA 

T515 Storage temperature range —65 to +150 °C 

PTOT
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings on y and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

20-bit buffer/line driver, non-inverting (3-State) 74ALVCH 16827 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
VCc = 2.3 to 2.7V 1.7 1.2 

v 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
VCc = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; 10 =-100µA Vcc—0.2 Vcc 

V 

Vcc = 2.3V; VI = VIH or VIL; I0 =-6mA Vcc_0.3 Vcc_0.08 

Vcc = 2.3V; VI = VIH or VIL; 10 =-12mA Vco_0.6 Vcc_0.26 

Vcc=2.7V;VI = VIH or VIL; Io=-12mA Vcc_0.5 Vcc_0.14 

Vcc = 3.OV; VI = VIH or VIL; Ip =-12mA Vcc_0.6 V _ 0.09 

V00=3.OV; VI=VIH or VIL l =-24mA Vcc-1.0 Vcc_0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; lo = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V VCc = 2.7V; VI = VIH or VIL to = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = Vcc or GND 0.1 5 µA 

l j 3-State output OFF-state current Vcc = 2.3 to a6V; VI = VIH or VIL; 
Vp = Vcc or GND 0.1 10 µA 

IOC Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; IO = 0 0.2 40 µA 

~IOO Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; l0 = 0 150 750 µA 

IBHL Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V 45 

µA 
Vcc = 3.OV; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc = 2.3V; V1 = 1.7V —45 

µA 
Vc0 = 3.OV; VI = 2.OV -75 -175 

IBHL02 Bus hold LOW overdrive current Vcc = 3.6V 500 µA 

IBHHo2 Bus hold HIGH overdrive current Vcc = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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20-bit buffer/line driver, non-inverting (3-State) 74ALVCH 16827 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; t = tr ≤ 2.0ns; Ci = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vic = 2.5 ± 0.2V 

MIN TYP1 MAX 

t t PHL PLH 
Propagation delay 
nAn to nYn 

1,3 1.0 2.0 4.1 ns

t t PZH PZL 
3-State output enable time 
nOEn to nYn 

2, 3 1.0 2.9 6.0 ns

t t PHZ PLZ 
3-State output disable time 
nOEn to nYn 

2 3 1.2 2.1 5.6 ns 

NOTE: 
1. All typical values are at Vcc = 2.5V and Tam b = 25°C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; t1 = tt ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1 3 1.0 2.0 3.4 1.0 2.1 3.9 ns 

t t PZH PZL 
3-State output enable time 
nOEn to nYn 

2, 3 1.0 2.5 4.7 1.0 3.0 5.7 ns

t t PHZ PLZ 
3-State output disable time 
n~En to nYn 

2,3 1.3 2.8 4.5 1.3 3.1 4.9 ns 

NOTES: 
1. All typical values are at Vcc Tamb = 25°C. 
2. Typical value is measured at Vcc = 3.3V. 
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20-bit buffer/line driver, non-inverting (3-State) 74ALVCH 16827 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM=0.5V 
Vx = VOL + 0.15V 
VY = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM =1.5V 
Vx = VOL + 0.3V 
VY = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 
VI = VCC 

V, 

An 
INPUT 

GND 

V00  

` tPHL' 

Yn
OUTPUT 

VOL  

tPLH ' 

SH00132 

Waveform 1. The Input (nAx) to Output (nYx) Propagation 
Delays 

V,  

n0E INPUT 

GND 

Vcc - 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH  
OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tend y 

tPZL 

PZH i 

outputs 
enabled 

outputs 
disabled 

VM 

outputs 
enabled 

SH00137 

Waveform 2. The 3-State Output Enable and Disable Times 

TEST CIRCUIT 

VCC 

Test Circuit for switching times 

DEFINITIONS 

2 * Vcc 
o— Open 
° GND 

AL=500G 

AL=50=n 

AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

AT = Terminabon resistance should be equal to ZGUT of pulse generators. 

SWITCH POSITION 

TEST S, Vcc vi

tPLHIfPHL Open 2.7V Vcc 

tPLZ/tPZL 2 * Vcc 2.7-3.6V 2.7V 

tPHZ/tPZH GND 

5V00906 

Waveform 3. Load circuitry for switching times 
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20-bit buffer/line driver, non-inverting, with 30Q 
termination resistors (3-State) 

74ALVCH162827 

FEATURES 

• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 
and ground bounce 

• Output drive capability 5052 transmission lines © 85°C 

• Integrated 30 4 termination resistors 

QUICK REFERENCE DATA 
GND = OV; Tam b = 25°C; tr = i t = 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 
Propagation delay 
CP to On 

Vic = 2.5V, CL = 30pF 
V~~ = 3.3V, CL = 50pF 

2.0 
2.0 ns 

CI Input capacitance 5 pF 
Output enabled 20 

Cp0 Power dissipation capacitance per latch VI = GND to Vcc1 pF 
Output disabled 3 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (Pp in µW): 

PD = CPD x V~c2 x f; + F (CL x V 2 x f0) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; = supply voltage in V; 
E (CL x Vcc2 x fo) = sum of outputs. 

DESCRIPTION 
The 74ALVCH162827 high-performance CMOS device combines 
low static and dynamic power dissipation with high speed and high 
output drive. 

The 74ALVCH162827 20-bit buffers provide high performance bus 
interface buffering for wide data/address paths or buses carrying 
parity. They have NOR Output Enables (nOE1, nOE2) for maximum 
control flexibility. 

The 74ALVCH162827 is designed with 3052 series resistance in both 
the pull-up and pull-down output structures. This design reduces line 
noise in applications such as memory address drivers, clock drivers 
and bus receivers/transmitters. 

To ensure the high impedance state during power up or power 
down, OEBA should be tied to Vcc through a pullup resistor and 
OEAB should be tied to GND through a pulldown resistor; the 
minimum value of the resistor is determined by the 
current-sinking/current-sourcing capability of the driver. 

Active bus-hold circuitry is provided to hold unused or floating data 
inputs at a valid logic level. 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin PlasticTSSOP Type II —40°C to +85°C 74ALVCH162827 DGG ACH162827 DGG SOT364-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

55, 
42, 

54, 52, 
41, 40, 

51, 
38, 

49, 48, 
37, 36, 

47, 
34, 

45, 
33, 

44, 
31, 

43, 
30 

1AO - 1A9 
2A0 - 2A9 Data inputs 

15, 
2, 3, 5, 
16, 17, 

6, 8, 9, 10, 
19, 20, 21, 

12, 
23, 

13, 
24, 

14, 
26, 27 

1 YO - 1 Y9 
2Y0 - 2Y9 Data OUIpUtS 

1, 56, 1OE0, 1OE1 
28 29 20E0 20E1 Output enable inputs (active-Low) 

4, 11, 18, 25, 32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vcc Positive supply voltage 
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Philips Semiconductors Preliminary specification 

20-bit buffer/line driver, non-inverting, with 305 
termination resistors (3-State) 74ALVCH 162827 

PIN CONFIGURATION 

1O1 C 56 10E2 

100 C 55 1A0 

101 C 7 1A1 

GND C 53 GND 

IY2 C 52 1A2 

103 C 51 IA3 

V07 C 50 V77 

IY4 C 49 1A4 

105 C 48 1A5 

106 10 47 1A6 

GND 11 46 GND 

107 12 45 1A7 

1Y8 13 44 148 

109 14 43 1A9 

2Y0 15 42 2A0 

201 1s a, 2A1 

202 17 40 2A2 

GND 18 39 GND 

203 19 38 2A3 

204 20 37 244 

205 21 36 2A5 

V77 22 35 vcc 

206 23 34 2A6 

207 24 33 2A7 

GND 25 32 GND 

208 26 31 2A8 

209 27 30 2A9 

2aE1 28 29 2O2 

SH000f0 

LOGIC SYMBOL 

55 54 52 51 49 48 47 45 44 43 

1A0 1A, 142 1A3 1A4 1A5 1A6 1A7 1A8 1A9 

1 -C 1061 

56 -c 10E2 

100 101 102 1Y3 104 105 106 107 108 109 

2 3 5 6 8 9 10 12 13 14 

42 41 40 38 37 36 34 33 31 30 

2A0 241 2A2 2A3 244 245 2A6 2A7 246 249 

28 -C 20E1 

29 --C 20E2 

2Y0 201 202 203 204 205 206 207 208 209 

15 16 17 19 20 21 23 24 26 27 

$H00011 

LOGIC SYMBOL (IEEE/IEC) 

1 1 & 

10E2 56 EN1 

20E 28 8 
EN2 

2E2 29 

T 
1A0 55 1v 2 1Y0 

141 
3 1Y1 

162 
52 5 102 

143 
51 6 103 

1A4 8 104 

1A5 
48 9 105 

1A6 
47 10 106 

147 45 2 107 

IA8 44 3 108 

1A9 43 14 109 

240 42 20 15 200 

241 41 16 201 

2A2 40 17 202 

243 38 9 203 

244 37 20 204 

245 36 21 205 

246 34 23 206 

2A7 33 24 207 

2A8 31 26 208 

249 30 27 209 

SH00012 

FUNCTION TABLE 
INPUTS OUTPUTS 

OPERATING MODE 
nOEx nAx nYx 

L L L Transparent 

L H H Transparent 

H X Z High impedance 

X = Don't care 
Z = High impedance "off" state 
H = High voltage level 
L = Low voltage level 
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Philips Semiconductors Preliminary specification 

20-bit buffer/line driver, non-inverting, with 3052 
termination resistors (3-State) 

74ALVCH 162827 

LOGIC DIAGRAM 

nOSi 

nDE2 

nV0 nYi nV2 nV3 nV4 nV5 nV6 nY7 nV8 nY9 

SH00013 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VOC 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2.3 2.7

VDC supply voltage 3.3V range (for max. speed 
performance 8 50 pF output load) 3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 VC0 V 

VO DC output voltage range 0 VCO V 

Tamb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times VCC = 2.3 to 3.OV 
VCO=3.Oto3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VOO DC supply voltage —0.5 to +4.6 V 

l DC input diode current VI <0 -50 mA 

Vi DC input voltage Note 1 —0.5 to +4.6 V 

'OK DC output diode current VG > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to VCC +0.5 V 

lO DC output source or sink current VO = 0 to VOC t 50 mA 

IGND, ICC DC VOO or GND current f 100 mA 

Ts,y Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125°C 
above +55°C derate linearly with 11.3 mW/K 
above +55CC derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Preliminary specification 

20-bit buffer/line driver, non-inverting, with 305 
termination resistors (3-State) 74ALVCH162827 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
VCC = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

VCC = 2.3 to 3.6V; Vi = VIH or VIL; to =-100µA Vcc—0.2 Vcc 

V 

Vcc=2.3V;VI =VIH or VIL; I0=-4mA Vcc_0.4 V00_0.11 

Vcc=2.3V;VI=VIH or VIL; Ip=-6mA Vcc_0.6 V00 _0.17 

VCC = 2.7V; VI = VIH or VIL; to =-4mA Vcc_0.5 Vcc _0.09 

Vcc=2.7V;VI=VIH or VIL; I0=-8mA V00 _0.7 V00 _0.19 

Vcc = 3.OV; VI = VIH or VIL; to = -6mA V00 _0.6 Vcc_ 0.13 

Vcc=3.OV;VI =VIH or VIL; Io=-12mA Vcc-1.0 V00 _0.27 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 

V 

Vcc = 2.3V; VI = VIH or VIL; to = 4mA 0.07 0.40 

Vcc = 2.3V; VI = VIH or VIL; Io = 6mA 0.11 0.55 

Vcc = 2.7V; VI = VIH or VIL; Ic = 4mA 0.06 0.40 

Vcc = 2.7V; VI = VIH or VIL; Ic = 8mA 0.13 0.60 

Vcc = 3.OV; VI = VIH or VIL, to = 6mA 0.09 0.55 

Vcc = 3.OV; VI = VIH or VIL, to = 12mA 0.19 0.80 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = Vcc or GND 0.1 5 µ A 

IpZ 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
Vo = Vcc or GND 0.1 10 µA 

Icc Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

Olcc Additional quiescent supply current Vcc = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

NOTES: 
1. All typical values are at T5 ,,u = 25°C. 
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Philips Semiconductors Preliminary specification 

20-bit buffer/line driver, non-inverting, with 30Q 
termination resistors (3-State) 

74ALVCH 162827 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tf ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Voc = 2.5 t 0.2V 

MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1 3 ns 

t /t PZH PZL 
3-State output enable time 
naEn to nYn 

2 3 ns 

t /t PHZ PLZ 
3-State output disable time 
nbEn to nYn 

2,3 ns

NOTE: 
1. All typical values are at Vcc = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vic = 3.3 t 0.3V Vic = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nAn to nYn 

1 3 ns 

t t PZH/ PZL 
3-State output enable time 
nOEn to nYn 

2,3 ns

t /t PHZ PLZ 
3-State output disable time 
n~En to nYn 

2 3 ns 

NOTES: 
1. All typical values are at Vcc Tamb = 25°C. 
2. Typical value is measured at Vcc = 3.3V. 
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Philips Semiconductors Preliminary specification 

20-bit buffer/line driver, non-inverting, with 3052 
termination resistors (3-State) 

74ALVCH 162827 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM = 0.5 VCC 
Vx = VOL + 0.15V 
Vy = VOH -O.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = Vcc 

AC WAVEFORMS FOR VCC = 3.OV TO 3.6V AND 
VCC = 2.7V RANGE 
VM=1.5V 
Vx = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = 2.7V 
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Waveform 1. Input (nAx) to Output (nYx) Propagation Delays 
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Waveform 2. 3-State Output Enable and Disable Times 

TEST CIRCUIT AND WAVEFORM 

VCC 2' Vcc 
O--  Open 
o— GNU 

AL =5000 

AL=5000 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

HT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Sr Vcc Vt

IPLH4PHL Open < 2.7V Vcc 

tPLZ/tPZL 2 ' Vc0 2.7-3.6V 2.7V 

tPHZ/tPZH GND 

5V00906 

Waveform 3. Load circuitry for switching times 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 

74ALVC16835 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vic and GND pins for minimum noise 

and ground bounce 

• Output drive capability 5052 transmission lines @ 85°C 

DESCRIPTION 
The 74ALVC16835 is a 18—bit universal bus driver. Data flow is 
controlled by output enable (OE), latch enable (LE) and clock inputs 
(CP). 

When LE is HIGH, the A to Y data flow is transparent. When LE is 
LOW and CP is held at LOW or HIGH, the data is latched; on the 
LOW to HIGH transient of CP the A—data is stored in the 
latch/flip-flop. 

When OS is LOW the outputs are active. When OE is HIGH, the 
outputs go to the high impedance OFF—state. Operation of the OE 
input does not affect the state of the latch/flip-flop. 

To ensure the high-impedance state during power up or power 
down, OE should be tied to VOO through a pullup resistor; the 
minimum value of the resistor is determined by the current-sinking 
capability of the driver. 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = ti ≤ 2.5n5 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 

t t PHL PLH 
An to Yn; 
LE to Yn; 

V 3.3V, C 50 F CC = L = P 2.3
2.6 

ns 

CP to Yn 2.5 

Finax Maximum clock frequency VOO = 3.3V, CL = 50pF 350 MHz 

CI Input capacitance 4.0 pF 

Cl/p Input/output capacitance 8.0 pF 
transparent mode 

Output enabled 13 
Output disabled 3 

CPD Power dissipation capacitance per buffer Vi = GND to VOO1 pF 
Clocked mode 
Output enabled 22 
Output disabled 15 

NOTES: 
CPD is used to determine the dynamic power dissipation (PD n µW): 
PD = CPD x VOO2 x f; + E (CL x VOO2 x to) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fe = output frequency in MHz; VOO = supply voltage in V; E (CL x VOO2 x fO) = sum of outputs. 

PIN CONFIGURATION 

v 
NC C 
NC C 
Yo C 

GND 

r

C 

Yi C 
Y2 C 

56 

55 

sa 

53 

52 

51 

GND 

NC 

Ao 

GND 

Al

A2

vcc sa vcc 
r

~ 

Y3 C 49 A3

Yy C 48 Aq 

Y5 10 47 A5

GND 11 46 GND 

V6 12 45 A6

V7 13 44 A7

YB 14 43 Ag 

Yg 15 42 Ag 

Yip 1s 41 A10 

V11 17 40 A11 

GND 18 39 GND 

Y12 19 36 Al2 

Y13 20 37 A,3 

Yiq 21 36 A1q 

vcc 2z 35 VCC 

V15 23 34 A,5 

Y16 24 33 A,6

GND 25 32 GND 

Y17 26 31 A17

(7E 27 30 CP 

LE 28 29 GND 

SHOO 130 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 74ALVC16835 

ORDERING INFORMATION 

PACKAGES
TEMPERATURE 

RANGE 
OUTSIDE NORTH 

AMERICA NORTH AMERICA DRAWING 
NUMBER 

56-Pin Plastic Thin Shrink Small Outline (TSSOP) Type II —40°C to +85°C 74ALVC16835 DGG AC16835 DGG SOT364-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 2, 55 NC No connection 

3, 5, 6, 8, 9, 10, 12, 13, 
14, 15, 16, 17, 19, 20, Yo to V17 Data outputs 

21, 23, 24, 26 

4, 11, 18, 25, 32, 39, 46, 
53, 56 GND Ground (DV) 

7, 22, 35, 50 Positive supply voltage 

27 Output enable input 
(active LOW) 

28 LE Latch enable input 
(active HIGH) 

30 CP Clock input 

54, 52, 51, 49, 48, 47, 
45, 44, 43, 42, 41, 40, Ao to A17 Data inputs 
38, 37, 36, 34, 33, 31 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

FUNCTION TABLE 
INPUTS 

OUTPUTS 
~€ LE CP A 

H X X X Z 

L H X L L 

L H X H H 

L L T L L 

L L T H H 

L L H X Ypt 

L L L X V02

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance "off" state 
T = LOW-to-HIGH level transition 

NOTES: 
1. Output level before the indicated steady-state input conditions 

were established, provided that CP is high before LE goes low. 
2. Output level before the indicated steady-state input conditions 

were established. 

1998 Jul 27 905 



Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 

74ALVC 16835 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

Vcc

DC supply voltage 2.5V range (for max. speed 
performance © 30 pF output load) 

2 3 2.7 

VDC supply voltage 3.3V range (for max. speed 
performance © 50 pF output load) 

3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 Vcc V 

VO DC output voltage range 0 Vcc V 

Tarnb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc = 3.0 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

Ilk DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to Vcc +0.5 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO DC output voltage Note 1 -0.5 to Vcc +0.5 V 

lo DC output source or sink current VO = 0 to Vcc t 50 mA 

'GND Icc DC Vcc or GND current t 100 mA 

T5ty Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

1998 Jul 27 906 



Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 74ALVC16835 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40'C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

v 

VCC = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
VCC = 2.3 to 2.7V 1.2 0.7 

V 
Vcc=2.7to3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc 

= 2.3 to 3.6V; VI = VIH or VIL; to =-100µA V - 0.2 VCC 

V

Vcc=2.3V;VI=VIH or VIL; Ia= -6mA VCc_0.3 Vcc_0.08 

Vcc = 2.3V; VI = VIH or VIL; to = - 12mA Vcc_0.6 Vcc_0.26 

Vcc = 2.7V; VI = VIH or VIL; to =-12mA Vcc_0.5 Vcc_0.14 

Vcc=3.OV;VI=VIH or VIL; Io=-12mA VCC_0.6 V _ 0.09 

Vcc = 3.OV; VI = VIH or VIL, Io =-24mA Vcc- 1.0 VC 0.28 

VOL LOW level output voltage 

VCC = 2.3 to 3.6V; VI = VIH or VIL; to = 100µA GND 0.20 V 

VCC = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V VCC = 2.7V; V1 = VIH or VIL; to = 12mA 0.14 0.40 

Vcc = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current VCC = 2.3 to 3.6V; 
VI = VCC or GND 0.1 5 µ A 

IOZ 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
Vc = Vcc or GND 0.1 10 µA 

ICC Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

41cc Additional quiescent supply current VCC = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 

1998 Jul 27 907 



Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 

74ALVC16835 

AC CHARACTERISTICS FOR VCC = 2.3V TO 2.7V RANGE 
GND = 0V; tr = y ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V 

MIN TYP1 MAX 

t /t PHL PLH 

Propagation delay 
An to Yn 

1,8 1.0 2.4 4.2 

ns Propagation delay 
LE to Yn 

2,8 1.0 2.8 5.0 

Propagation delay 
CP to Yn 

4,8 1.0 2.8 5.0 

t /t PZH PZL 
3-State output enable time 
OE to Yn 

7 8 1 0 2,2 4.0 ns 

t t PHZ PLZ 
3-State output disable time 
O to Yn 

7,8 1.0 2.0 — ns 

tw 
CP pulse width HIGH or LOW 4,8 2.0 — —

ns 
LE pulse width HIGH 2,8 2.0 - -

Set-up time An to CP 6, 8 1.0 — —
ns 

Set-up time An to LE 6, 8 1.5 — —

th
Hold time An to CP 3, 8 1.0 — —

ns 
Hold time An to LE 3, 8 1.0 — —

Finax Maximum clock pulse frequency 4, 8 150 300 — MHz 

NOTE: 
All typical values are at Vic = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS FOR V = 3.0V TO 3.6V RANGE AND V~O = 2.7V 
GND = 0V; tr = t1 5 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vcc = 3.3 ± 0.3V Vcc = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

tpHL/tPLH 

Propagation delay 
An to Yn 

1, 8 1.0 2.3 3.6 1.0 2.7 4.0 

ns Propagation delay 
LE to Yn 

2 8 1.0 2.6 4.5 1.0 2.8 5.2 

Propagation delay 
CP to Yn 

4,8 1.0 2.5 4.2 1.0 2.7 4.9 

t /t PZH PZL 
3-State output enable time 

to Yn 
7,8 1.0 2.3 4.4 1.0 3.0 5.4 ns

t t PHZ PLZ 
3-State output disable time 
~E to Yn 

7,8 1.0 2.8 4.1 1.0 3.1 4.6 ns 

tw
CP pulse width HIGH or LOW 4,8 2.0 - - 2.0 — —

ns 
LE pulse width HIGH 2,0 2.0 — — 2.0 — —

Set-up time An to CP 6,8 1.0 - - 1.0 — —
ns 

Set-up time An to LE 6, 8 1.5 — — 1.5 — —

th
Hold time An to CP 3,8 1.0 - - 1.0 — —

ns 
Hold time An to LE 3, 8 1.0 - - 1.0 — — 

Finax Maximum clock pulse frequency 4,8 150 300 - 200 350 - MHz 

NOTES: 
1. All typical values are measured Tamb = 25°C. 
2. Typical value is measured at Vcc = 3.3V 

1990 Jul 27 908 



Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 

74ALVC16835 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
= 2.7V RANGE 

VM = 1.5VO
V5 = VOL + 0.3V 
Vy = VOH -0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

AC WAVEFORMS FOR Vcc = 2.3V TO 2.7V AND 
<2.3V RANGE 

VM=0.5V 
VX = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 
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Waveform 1. Input (Dn) to output (Yn) propagation delay 
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Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (Yn) propagation delays. 
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NOTE: The shaded areas indicate when the input Is permitted to change 
for predictable output performance. 
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Waveform 3. Data set-up and hold times for the An input to the 
LE input 

Waveform 4. The clock (CP) to Yn propagation delays, the 
clock pulse width and the maximum clock frequency. 
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NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 
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Waveform 5. Data set-up and hold times for the An input to the 
clock CP input 
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Waveform 6. 3-State enable and disable times 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 5V tolerant inputs 
(3-State) 

74ALVC16835 

TEST CIRCUIT 

vcc 

O 

2 V00 
d-- Open 
d— GND 

RL=500O 

RL=500O 

Test Circuit for switching times 

DEFINITIONS 
AL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

Rr = Termination resistance should be equal to Zoor of pulse generators. 

SWITCH POSITION 
TEST Sr vcc Vt 

tPLH/tPHL Open c 2.7V Voo 

tPLZ/tPZL 2 + V00 2.7-3.6V 2.7V 

tPHZ/tPZH 2ND 

SV00906 

Waveform 7. Load circuitry for switching times 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 305 termination 
resistors and 5V tolerant inputs (3-State) 74ALVC162835 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1 A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive ± 24 mA at 3.0 V 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 
and ground bounce 

• Output drive capability 5052 transmission lines @ 85°C 

• Current drive ±24 mA at 3.0 V 

• Integrated 30 4 termination resistors 

DESCRIPTION 
The 74ALVC162835 is an 18-bit universal bus driver. Data flow is 
controlled by output enable (OE), latch enable (LE) and clock inputs 
(CP). 

When LE is HIGH, the A to Y data flow is transparent. When LE is 
LOW and CP is held at LOW or HIGH, the data is latched; on the 
LOW to HIGH transient of CP the A-data is stored in the 
latch/flip-flop. 

The 74ALVC162835 is designed with 30 52_series resistors in both 
HIGH or LOW output stages. 

When OE is LOW the outputs are active. When OE is HIGH, the 
outputs go to the high impedance OFF-state. Operation of the OE 
input does not affect the state of the latch/flip -flop. 

To ensure the high-impedance state during power up or power 
down, OE should be tied to Vcc through a pullup resistor; the 
minimum value of the resistor is determined by the current-sinking 
capability of the driver. 

QUICK REFERENCE DATA 
GND = OV; Tamb = 25°C; tr = tt ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

Propagation delay 

tPHL/tPLH 
An to Yn; 
LE to Yn; Vcc = 3.3V, CL = 50pF 2'93.5 ns 

CP to Yn 3.3 

Fm Maximum clock frequency Vcc = 3.3V, CL = 50pF 240 MHz 

CI Input capacitance 4.0 pF 

Clio Input/Output capacitance 8.0 pF 

transparent mode 
Output enabled 10 
Output disabled 3 

Cpp Power dissipation capacitance per buffer VI = GND to Vcc1 pF 
Clocked mode 
Output enabled 21 
Output disabled 15 

NOTES: 
1. Cpp is used to determine the dynamic power dissipation (Pp n µW): 

Pp = Cpp x Vcc2 x f; + F (CL x Vcc2 x fO) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fO = output frequency in MHz; Vcc = supply voltage in V; F (CL x Vcc2 x f0) = sum of outputs. 

PIN CONFIGURATION 

v 
NC C 
NC C 
Yp C 

GND C 
Y, C 
Y2 C 

vcc I[? 
Y3 C 
Y4 C 
Y5 10 

GND 11 

vfi 12 

Y7 13 

YB 14 

Yg 15 

V10 16 

V11 17 

GND 18 

V,2 19 

V13 20 

Y14 21 

vcc zz 

V15 23 

V16 24 

GND 25 

V17 26 

aE z7 

LE 28 

56 GND 

55 NC 

53 GND 

52 Al 

51 A2 

sa vcc 

49 A3 

48 Aq 

47 A5

46 GND 

45 A6 

A7 

43 A8 

42 Ag 

41 A10 

40 A11 

39 GND 

At2 

37 A,3 

36 A14 

35 VCC 

A15 

33 Ate 

32 GND 

31 Al2

30 CP 

29 GND 

SH00130 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 3052 termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

ORDERING INFORMATION 

PACKAGES
TEMPERATURE 

RANGE 
OUTSIDE NORTH 

AMERICA 
NORTH AMERICA DRAWING 

NUMBER 

56-Pin Plastic Thin Shrink Small Outline (TSSOP) Type II —40°C to +85CC 74ALVC162835 DGG AC162835 DGG SOT364-1 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 2, 55 NC No connection 

3, 5, 6, 8, 9, 10, 12, 13, 
14, 15, 16, 17, 19, 20, Y0 to Y17 Data outputs 

21, 23, 24, 26 

4, 11, 18, 25, 32, 39, 46, 
53, 56 

GND Ground (OV) 

7, 22, 35, 50 Vcc Positive supply voltage 

27 Output enable input 
(active LOW) 

28 LE Latch enable input 
(active HIGH) 

30 CP Clock input 

54, 52, 51, 49, 48, 47, 
45, 44, 43, 42, 41, 40, A0 to A17 Data inputs 
38, 37, 36, 34, 33, 31 

LOGIC SYMBOL 

LOGIC SYMBOL (IEEE/IEC) 

aE 
cP 

LE 

27 n EN5 

07 

3C4 

r 

30 

28 

Yp 40 1,20 s A0 

Yt s 

V2 6 
2 

V3 
s 

3 
a 

V4 a 

VS 
10 

Y6 
12 

Y7 3 
7 

Ye 
14 

15 
Ye 

V10 
6 80 5.6v A,0 

Y11 
7 

11 

Y,2 
9 36 

Al2 

Yt3 
0 37 

A13 

Y14 
36 

A14 
3 34 

Ats V,5 

Y16 
4 3 

A16 

Yn 
5 

A17 

SH00131 

FUNCTION TABLE 
INPUTS OUTPUTS 

Y OE LE CP A 

H X X X Z 

L H X L L 

L H X H H 

L L T L L 

L L T H H 

L L H X Y01

L L L X Yc2

H = HIGH voltage level 
L = LOW voltage level 
X = Don't care 
Z = High impedance "off" state 
T = LOW-to-HIGH level transition 

NOTES: 
1. Output level before the indicated steady-state input conditions 

were established, provided that CP is high before LE goes low. 
2. Output level before the indicated steady-state input conditions 

were established. 

1998 Jul 27 912 



Philips Semiconductors Product specification 

18-bit universal bus driver with 3052 termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 2 3 2 7 

VDC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6 

DC supply voltage (for low-voltage applications) 1.2 3.6 

Vi DC Input voltage range 0 Vcc V 

VO DC output voltage range 0 Vcc V 

Tarrmb Operating free-air temperature range —40 +85 °C 

tr, tf Input rise and fall times Vcc = 2.3 to 3.OV 
Vcc = 3.0 to 3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current V1 <0 -50 mA 

V1 DC input voltage Note 1 —0.5 to +4.6 V 

'OK DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to Vcc +0.5 V 

la DC output source or sink current VO = 0 to Vcc ±50 mA 

IGND' ICC DC Vcc or GND current ±100 mA 

Tstg Storage temperature range -O5 to +150 C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

1998 Jul 27 913 



Philips Semiconductors Product specification 

18-bit universal bus driver with 3052 termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP' MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
V00 = 2.3 to 2.7V 1.2 0.7 

V 
V00=2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; Ip = —100µA V00-0.2 VCC 

V 

Vcc= 2.3V;VI=VIH orVIL; l =-4mA Vcc_0.4 Vcc_0.11 

Vcc=2.3V;VI=VIH or VIL; to=-6mA Vcc_0.6 V00_0.17 

V00 = 2.7V; VI = VIH or VIL; to =-4mA V00_0.5 V00_0.09 

VCC =2.7V;VI =VIH or VIL; I0 =-8mA V00 _0.7 VO0_0.19 

Vcc = 3.0V; VI = VIH or VIL; l =-6mA Vcc_0.6 V00_0.13 

Vcc=3.0V;VI=VIH or VIL, I0=-12mA V00-1.0 V0C_0.27 

VOL LOW level output voltage 

VC0 = 2.3 to 3.6V; VI = VIH or VIL; lO = 100µA GND 0.20 

V 

Vcc = 2.3V; VI = VIH or VIL; Io = 4mA 0.07 0.40 

V00 = 2.3V; VI = VIH or VIL; Io = 6mA 0.11 0.55 

V00 = 2.7V; VI = VIH or VIL; to = 4mA 0.06 0.40 

Vcc = 2.7V; VI = VIH or VIL; Io = 8mA 0.13 0.60 

V00 = 3.0V; VI = VIH or VIL, IO = 6mA 0.09 0.55 

Vcc = 3.0V; V1 = VIH or VIL, Io = 12mA 0.19 0.80 

II Input leakage current VCc = 2.3 toGND 3.6V; VI = Vcc or 0.1 5 µA 

lO 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
VO = Vcc or GND 0.1 10 µA 

ICC Quiescent supply current V00 = 2.3 to 3.6V; VI = V00 or GND; Ip = 0 0.2 40 µA 

olcc Additional quiescent supply current VCc = 2.3V to 3.6V; VI = V00 — 0.6V; Ip = 0 150 750 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 30Q termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

AC CHARACTERISTICS FOR V = 2.3V TO 2.7V RANGE 
GND = 0V; t1 = t1 ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT = 2.3 to 2.7V 

MIN TYP1 MAX 

t t PHL PLH 

Propagation delay 
An to Yn 

1, 7 1.0 3.5 5.0 

nsPropagation delay 
LE to Yn 

2, 7 1.3 4.1 5.9

Propagation delay 
CP to Yn 4,7 1.4 4.0 6.3 

t t PZH PZL 
3-State output enable time 
OE to Yn 

6, 7 1.4 3.8 6.3 ns

t t PHz PLz 
3-State output disable time 
OE to Yn 

6, 7 1.0 2.6 4.7 ns

iw 
CP pulse width HIGH or LOW 4, 7 3.3 1.0 —

ns 
LE pulse width HIGH 2, 7 3.3 0.7 — 

tS0

Set-up time An to CP 5, 7 2.2 0.2 - 
ns 

Set-up time An to LE 5, 7 0.6 -0.1 — 

th
Hold time An to CP 3, 7 1.3 0.2 —

ns
Hold time An to LE 3, 7 1.4 0.4 — 

Finax Maximum clock pulse frequency 4,7 150 190 — MHz 

NOTE: 
1. All typical values are at = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.0V TO 3.6V RANGE AND VO = 2.7V 
GND = 0V; t1 = ti ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT V00 = 3.3±0.3V V00 = 2.7V 

MIN TYP1, 2 MAX MIN TYP1 MAX 

t t PHL PLH 

Propagation delay 
An to Yn 

1 7 1.0 2.9 4.2 1.0 3.3 5.0 

ns Propagation delay 
LE to Yn 2,7 1.3 3.4 5.1 1.3 3.8 5.8 

Propagation delay 
CP to Yn 

4,7 1.4 3.3 5.9 1.4 3.7 6.1 

t t PZH PZL 
3-State output enable time 
00 to Yn 

6,7 1.1 3.4 5.5 1.1 4.0 6.5 ns

t t PHz PLz 
3-State output disable time 
OF to Yn 

6, 7 1.3 3.0 4.5 1.3 3.2 4.9 ns

iw 
CP pulse width HIGH or LOW 4,7 3.3 0.7 — 3.3 1.2 —

ns
LE pulse width HIGH 2,7 3.3 0.6 - 3.3 0.6 _ 

tsu 
Set-up time An to CP 5, 7 1.4 0.1 - 1.4 0.2 — 

ns 
Set-up time An to LE 5, 7 1.5 0.2 - 1.5 0.2 —

th
Hold time An to CP 3, 7 0.6 0.3 - 0.6 0.0 —

ns 
Hold time An to LE 3,7 1.0 0.3 - 1.0 0.4 —

Finax Maximum clock pulse frequency 4,7 150 240 — 150 190 — MHz 

NOTES: 
1. All typical values are measured Ta=b = 25°C. 
2. Typical value is measured at V00 = 3.3V 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 30Q termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 
Vcc = 2.7V RANGE 
VM = 1.5 Vcc 
VX = VOL + 0.3V 
Vv = VOH —0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 

AC WAVEFORMS FOR Vcc = 2.3V TO 2.7V AND 
< 2.3V RANGE 

VM=0.5V 
Vx = VOL + 0.15V 
Vy = VOH —0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = Vcc 

Waveform 1. Input (Dn) to output (Yn) propagation delay 

VI 

LE INPUT 

GND 

V0H 

Sn OUTPUT 

V0L 

F VM j 

tPHL ~ 

JVM \

-''. 
tPLH 'f

M 

SHOO 134 

Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (Yn) propagation delays. 

VIAn 
NPUT IN 

ON 

V M 

— th th f 

Su _ tsU 
VI

LE 
INPUT 

/VM\ 

GND 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SH00133 

Waveform 3. Data set-up and hold times for the An input to the 
LE input 

v, 

CP INPUT 

GND 

V0H 
Vn OUTPUT 

V0L 

111MAX 

FP M t \ VM

-' tPHL 
r 

OtPLH 

T VM 

SH00135 

Waveform 4. The clock (CP) to Yn propagation delays, the 
clock pulse width and the maximum clock frequency. 

v 

CP INPUT ~VM 

GND \\ 

V, 

An INPUT 

GND 

V0H 

50 OUTPUT 

V0L 

/\ , 

/VM 

ts~ 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SH00136 

Waveform 5. Data set-up and hold times for the An input to the 
clock CP input 

V, 

nOE INPUT 

GND 

Vcc - -

OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

V0L 

V00 

1PHz 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND 

PZL 

outputs 
enabled 

outputs 
disabled 

VM 

outputs 
enabled 

SH00137 

Waveform 6. 3-State enable and disable times 
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Philips Semiconductors Product specification 

18-bit universal bus driver with 3052 termination 
resistors and 5V tolerant inputs (3-State) 

74ALVC162835 

TEST CIRCUIT 

Vcc 2* VCC 
C— Open 
°  GND 

RL=500O 

AL = 50052 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

RT = Termination resistance should be equal to ZODT of pulse generators. 

SWITCH POSITION 

TEST Sr vcc vi

tPLH/tpoL Open o 2.7V VCC 

tP ZtPZL 2 * VCC 2.7-3.6V 2.7V 

tPHZ1tPZe 2ND 

SV00906 

Waveform 7. Load circuitry for switching times 
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Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH16841 

FEATURES 

• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1 A 

• Wide supply voltage range of 1.2V to 3.6V 

• CMOS low power consumption 

• Direct interface with TTL levels 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 
and ground bounce 

• Current drive 24 mA at 3.0 V 

• All inputs have bus hold circuitry 

• Output drive capability 5052 transmission lines @ 85°C 

• 3-State non-inverting outputs for bus oriented applications 

DESCRIPTION 
The 74ALVCH16841 has two 10-bit D-type latch featuring separate 
D-type inputs for each latch and 3-State outputs for bus oriented 
applications. The two sections of each register are controlled 
independently by the latch enable (nLE) and output enable (nOE) 
control gates. 

When n0E is LOW, the data in the registers appears at the outputs. 
When n0E is High the outputs are in High-impedance OFF state. 
Operation of the n0E input does not affect the state of the flip-flops. 

The 74ALVCH16841 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

QUICK REFERENCE DATA 
GND = 0V; Tam b = 25°C; tr = tt ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL~tPLH 
Propagation delay 
nD5 to n0„ 

Vcc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.5 
2.4 ns 

iPHL~iPLH 
Propagation delay 
nLE to nO 

Vcc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.5 
2.4 ns 

Ci Input capacitance 5.0 pF 

C PD Power dissipation capacitance per buffer P P p V = GND to V I- cc1
Outputs enabled 19 

pF 
Outputs disabled 3 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD n µW): 

PD = CPD X VOO2 x f; + E (CL x VOO2 x f0) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
to = output frequency in MHz; Vcc = supply voltage in V; E (CL x Vcc2 x f0) = sum of outputs. 

PIN CONFIGURATION 

ion 

1O0 C 

1O1 C 
GND 

1O2 C 
1O3 C 
vcc C 
1O4 

1O5 

1O6 

GND 11 

1O7 12 

1O8 13 

1O9 14 

2O0 15 

2O1 C 

2O2 17 

GND 18 

2O3 19 

2O4 20 

2O5 21 

vcc 22 

2O6 23 

2O7 24 

GND 25 

2O8 26 

2O9 27 

20E 28 

v ss 

55 

54 

53 

52 

51 

so 

as 

48 

47 

46 

45 

43 

42 

a, 

ao 

39 

38 

37 

36 

35 

34 

33 

32 

31 

29 

1LE 

1 D 

1D1 

GND 

1D2 

ID3 

vcc 
1D4 

1D5 

1O6 

GND 

1D7 

1D8 

1D9 

2O0 

2D1 

2O2 

GND 

2D3 

2O4 

2D5 

vcc 
2D6 

2D7 

GND 

2DB 

2O9 

2LE 

SA00076 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16841 DOG ACH16841 DGG SOT364-1 

1998 Jul 27 918 853-2093 19785 



Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH 16841 

PIN DESCRIPTION 
PIN NUMBER SYMBOL FUNCTION 

1 1 r Output enable inputs 
(active-LOW) 

56 1 LE Latch enable inputs 
(active HIGH) 

55, 54, 52, 51, 49, 1 DO — 1 D9 Data inputs 
48 47 45 , , , 44, 43 

2, 3, 5, 6, 8, 9, 10, 
12, 13, 14 1O0 -1O9 Data outputs 

4, 11, 18, 25, 32, 
39, 46, 53 GND Ground (0V) 

7, 22, 35, 50 V00 
Positive supply 
voltage 

28 2OE Output enable inputs 
(active-LOW) 

29 2LE Latch enable inputs 
(active HIGH) 

42, 41, 40, 38, 37, 
36, 34, 33, 31, 30 

2D0 -2D9 Data inputs 

15, 16, 17, 19, 20, 
21, 23, 24, 26, 27 

2O0 -2O9 Data outputs 

FUNCTION TABLE 
INPUTS OUTPUT 

nOE LE Dx O 

L H L L 

L H H H 

L L X O0

H X X Z 

H = High voltage level 
L = Low voltage level 
X = Don't care 
Z = High impedance "off" state 

LOGIC SYMBOL 
55 54 52 51 49 48 47 45 44 43 

DO 101 102 103 1D4 1D5 106 107 108 1D9 

56  1LE 

1-C C 10E 

100 101 102 103 104 105 106 107 108 109 

2 3 5 6 8 9 10 12 13 14 

42 41 40 38 37 36 34 33 31 30 

I 
200 201 202 203 204 205 206 207 208 209 

29  2LE 

28 -C 20E 

200 201 202 203 204 205 206 207 208 209 

15 16 17 19 20 21 23 24 26 27 

SH00023 

LOGIC SYMBOL (IEEE/IEC) 

1OS 

1 L 

205 

2LE 

100 

EN2 

Cl 

EN4 

03 

1 
z 100 

56 

28 N. 

s D 20 

IDI 
3 lot 

1D2 52 5 102 

s s 103 103 

104 49 a 104 

105 48 s los 

106 47 0 106 

107 45 12 107 

1D8 44 3 108 

109 
a 109 

200 42 3D 40 5 200 

201 a 16 201 

202 40 17 202 

203 38 19 203 

204 
7 20 204 

205 
s z 205 

206 
4 23 206 

2D7 3 24 207 

208 26 205 

209 0 27 209 

SHOO 152 

LOGIC DIAGRAM 
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Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH16841 

BUS HOLD CIRCUIT 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

DC supply voltage 2.5V range (for max. speed 
performance @t 30 pF output load) 2.3 2.7 

VOO V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6

Vi DC Input voltage range 0 V00 V 

VO DC output voltage range 0 V00 V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times V00 = 2.3 to 3.OV 
V00=3.0to3.6V 

0 
0 

20 
10 nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = DV) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

V00 DC supply voltage -0.5 to +4.6 V 

l DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to V00 +0.5 

'OK DC output diode current VO > V00 or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to V00 +0.5 V 

lo DC output source or sink current VO = 0 to V00 ±50 mA 

'OND' lcc DC V00 or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 °C 

PTOT
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —40 to +125 °C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH 16841 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -4O C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc = 2.3 to 2.7V 1.7 1.2 

V 
Vcc = 2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2,3 to 2.7V 1.2 0.7 

V 
Vcc = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc=2.3to3.6V;VI=VIH or VIL; 10=-100µA Vcc—0.2 Vcc 

V 

Vcc=2.3V;VI=VIH or VIL to=-6mA V00_0.3 V00 _0.08 

VCC=2.3V;VI=VIH or VIL; I0=-12mA V00_0.6 V00_0.26 

Vcc = 2.7V; V1 = VIH or VIL; l =-12mA V00_0.5 Vcc_0.14 

Vcc=3.OV;Vi=VIH or VIL; to=-12mA V00_0.6 V00_0.09 

V0C = 3.OV; Vi = VIH or VIL, to = -24mA Vcc -1.0 V00 0.28 

VOL LOW level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; lo = 100µA GND 0.20 V 

Vcc = 2.3V; VI = VIH or VIL; to = 6mA 0.07 0.40 V 

Vcc = 2.3V; VI = VIH or VIL; to = 12mA 0.15 0.70 

V Vcc = 2.7V; V1= VIH or VIL; to = 12mA 0.14 0.40 

VCC = 3.OV; VI = VIH or VIL, lo = 24mA 0.27 0.55 

II Input leakage current VCc = 2.3 to 3.6V; 
V1 = Vcc or GND 

0.1 5 µA 

l 3-State output OFF-state current Vcc = 2.3 to 3.6V; VI = VIH or VIL; 
Vo = Vcc or GND 0.1 10 µA 

Ioo Quiescent supply current Vcc = 2.3 to 3.6V; VI = Vcc or GND; to = 0 0.2 40 µA 

4Ioc Additional quiescent supply current V00 = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

IBHL2 Bus hold LOW sustaining current 
Vcc = 2.3V; VI = 0.7V 45 

µA 
Vcc = 3.OV; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc =2.3V; V1= 1.7V —45 

µA 
V00 = 3.OV; VI = 2.OV —75 —175 

IBHL02 Bus hold LOW overdrive current Vcc = 3.6V 500 µA 

IBHH02 Bus hold HIGH overdrive current Vcc = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°O. 
2. Valid for data inputs of bus hold parts. 
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Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH 16841 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tf 0 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vic = 2.3 to 2.7V 

MIN TYP1 MAX 

t /t PLH PHL 
Propagation delay 
nDn to nOn

1, 5 1.0 2.5 5.0 ns 

t /t PLH PHL 
Propagation delay 
nLE to nof7

2 5 1.0 2.5 5.6 ns 

t t PZH PZL 
3-State output enable time 
nOEr, to non

4, 5 1.0 2.7 6.2 ns

t t PHZ PLZ 
3-State output disable time 
n~Er, to nor, 

4,5 1.1 2.2 5.3 ns

tw nLE pulse width HIGH 2,5 3.3 1.5 — ns 

tsu Set up time nDn to nLE 3, 5 1.3 0.1 — ns 

Th Hold time nDn to nLE 3, 5 1.4 0.3 — ns 

NOTE: 
1. All typical values are at V00 = 3.3V and Tam b = 25°C. 

AC CHARACTERISTICS FOR V~O = 3.OV TO 3.6V RANGE AND = 2.7V 
GND = 0V; tr = tf 0 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT = 3.3 ± 0.3V 2.7V 

MIN TYP1. 2 MAX MIN TYP1 MAX 

t /t PLH PHL 
Propagation delay 
nDn to nor, 

1, 5 1.0 2.4 3.9 1.0 2.6 4.7 ns

t /t PLH PHL 
Propagation delay 
nLE to nor, 

2, 5 1.0 2.4 4.3 1.0 2.6 5.1 ns

t t PZH PZL 
3-State output enable time 
nOE„ to nor, 

4,5 1.0 2.3 4.9 1.0 3.1 6.0 ns

tpHZ/tpLZ 
3-State output disable time 

to nor, 4,5 1.3 2.9 4.1 1.3 3.1 4.3 ns 

tw nLE pulse width HIGH 2, 5 3.3 1.5 — 3.3 1.5 — ns 

tsu Set up time nDn to nLE 3,5 1.0 0.6 — 1.1 0.1 — ns 

th Hold time nDn to nLE 3, 5 1.4 0.2 - 1.7 0.2 — ns 

NOTES: 
1. All typical values are measured Tamb = 25°C. 
2. Typical value is measured at V00 = 3.3V 
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Philips Semiconductors Product specification 

20-bit bus interface D-type latch (3-State) 74ALVCH 16841 

AC WAVEFORMS FOR VCC = 2.3V TO 2.7V AND 
VCC <2.3V RANGE 
VM = 0.5 VCC 
V0 = VOL + 0.15V 
Vy = VOH -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 

AC WAVEFORMS FOR VCC = 3.0V TO 3.6V AND 
VCC = 2.7V RANGE 
VM =1.5V 
VX = VOL + 0.3V 
Vy = VON -0.3V 
VOL and VON are the typical output voltage drop that occur with the 
output load. 
vl = 2.7V 
VI = VCC 

Waveform 1. The input (Dn) to output (Q~) propagation delay 

Waveform 2. The latch enable (LE) pulse width, the latch enable 
input to output (QR) propagation delay 

V rn 
VI / 

Dn 
INPUT / 

— 

too —1 

GN 

~ tS 

th 

VI
LE 
INPUT 

GND 

NOTE: The shaded areas indicate when the input is permitted to change 
for predictable output pedormance. 

SHOD 140 

Waveform 3. The data set up and hold times for the Dtt input to 
the LE input 

VI

nOE INPUT 

GND 

Vcc -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VOH 

IPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

tPzH i

outputs 
enabled 

outputs 
disabled 

VM

•  outputs 
enabled 

SHOD 137 

Waveform 4. 3-State enable and disable times 

TEST CIRCUIT 

VCC 

VO 

2 Vcc 
O— Open 
— GND 

RL=Soon 

RL = 500O 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes is and probe capacitance 

RT = Termination resistance should be equal to ZOUT of pulse generators. 

SWITCH POSITION 

TEST Si VCC Vi 

tPLH/tPHL Open < 2.7V Vcc 

tPVJtPZL 2 • VCC 2.7-3.6V 2.7V 

IPHZ/tPZH GND 

SV00906 

Waveform 5. Load circuitry for switching times 
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Philips Semiconductors Product specification 

18-bit bus interface D-type latch (3-State) 74ALVCH16843 

FEATURES 
• Wide supply voltage range of 1.2V to 3.6V 

• Complies with JEDEC standard no. 8-1A. 

• CMOS low power consumption 

• Direct interface with TTL levels 

• Current drive f 24 mA at 3.0 V 

• MULTIBYTETM flow-through standard pin-out architecture 

• Low inductance multiple Vcc and GND pins for minimum noise 
and ground bounce 

• All data inputs have bus hold 

• Output drive capability 504 transmission lines @ 85°C 

DESCRIPTION 
The 74ALVCH16843 has two 9—bit D-type latch featuring separate 
D-type inputs for each latch and 3-State outputs for bus oriented 
applications. The two sections of each register are controlled 
independently by the latch enable (nLE), clear (nCLR), 
preset (nPRE) and output enable (nOE) control gates. 

When nOE is LOW, the data in the registers appear at the outputs. 
When nOE is HIGH, the outputs are in the high impedance OFF 
state. Operation of the nOE input does not affect the state of the 
flip-flops. 

The 74ALVCH16843 has active bus hold circuitry which is provided 
to hold unused or floating data inputs at a valid logic level. This 
feature eliminates the need for external pull-up or pull-down 
resistors. 

QUICK REFERENCE DATA 
GND = 0V; Tamb = 25°C; tr = t1 ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tPLH 

Propagation delay 
nDn to nOn 

Vcc = 2.5V, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.2 
2.1 ns 

delay Propagation Y 
nLE to nOn 

V cc = 2•SV, CL = 30pF 
Vcc = 3.3V, CL = 50pF 

2.3 
2.0 ns 

Ci Input capacitance 5.0 pF 

CPD Power dissipation capacitance per buffer V; = GND to VO01

transparent mode 
Output enabled 
Output disabled 

17 
3 

PE Clocked mode 
Output enabled 
Output disabled 

19 
9 

NOTES: 
1. CPD is used to determine the dynamic power dissipation (PD in µW): 

PD = CPD x V002 x f; + F (CL x V002 x fo) where: f; = input frequency in MHz; CL = output load capacitance in pF; 
fo = output frequency in MHz; Vcc = supply voltage in V; F (CL x Vcc2 x fc) = sum of outputs. 

PIN CONFIGURATION 

,OLR C 56 1LE 

1OE C 55 ,15FiE 

lop C 54 1D0

GND C 53 GND 

lot C 52 1D1

1O2 C 51 1D2

vcc C so vcc 
103 C 49 ID3

104 C 48 1O4

105 10 47 1D5

GND 11 46 GND 

106 12 45 ID6

1O7 13 44 1D7

1O8 14 43 1D8

2O0 15 42 2D0

20t ,6 41 2D1

2O2 F! 40 2O2

GND 18 39 GND 

203 ,9 38 203

204 20 37 204

20s 21 36 2D5

vcc 22 35 vcc 
206 23 ] 2D6

207 24 33 207

GND 25 32 GND 

2O8 26 31 2D8

208 27 3O 215HE 

2ZLn 28 29 2LE 

SHOO 643 

ORDERING INFORMATION 

PACKAGES
TEMPERATURE 

RANGE 
OUTSIDE NORTH 

AMERICA NORTH AMERICA DRAWING 
NUMBER 

56-Pin Plastic Thin Shrink Small Outline (TSSOP) Type II —40°C to +85°C 74ALVCH16843 DOG ACH16843 DGG SOT364-1 
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Philips Semiconductors Product specification 

74ALVCH 16843 18-bit bus interface D-type latch (3-State) 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1CLR Clear input (active LOW) 

2 Output enable input (active 
LOW) 

55 1 PRE Preset input (active LOW) 

56 1 LE Latch enable input (active 
HIGH) 

54, 52, 51, 49, 48, 
47, 45, 44, 43 1 DO to 1 D8 Data inputs 

3, 5, 6, 8, 9, 
10, 12, 13,14 100 to 108 Data outputs 

4, 11, 18, 25, 
32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vc Positive supply voltage 

27 2C Output enable input (active 
LOW) 

28 2CCR Clear input (active LOW) 

29 2LE Latch enable input (active 
HIGH) 

30 2PRE Preset input (active LOW) 

42, 41, 40, 38, 37, 
36, 34, 33, 31 2D0 to 2D8 Data inputs 

15, 16, 17, 19, 20, 
21, 23, 24, 26 200 to 208 Data outputs 

FUNCTION TABLE 
INPUTS OUTPUT 

nPR€ nCL nOS LE DX Q 

L X L X X H 

H L L X X L 

H H L H L L 

H H L H H H 

H H L H X Oo 

X X H H X Z 

H HIGH voltage level 
L LOW voltage level 
X Don't care 
Z High impedance "off" state 

LOGIC SYMBOL 

55 

is h 
1CLR 1PRE 1OE 1LE 

1O0 1O0 54 

1O1 1D1 52 

6 1O2 1O2 51 

8 49 1O3 1O3 

9 1O4 1O4 48 

10 47 1O5 1O5

12 1O8 1D0 45 

13 IDS 44 1O7

14 1O8 1O4 43 

2Oo 2O 42 

6 2O, 2D1 41 

7 2O2 2O2 40 

9 2O3 2D3 38 

20 2O4 2O4 37 

21 2O5 36 2O5 

23 2O6 2O6 34 

24 2O7 2O, 33 

26 2Oa 2O3 31 

2CLR 2PRE 2OE 2LE 

'l i i 
28 30 27 29 

SHOO 144 
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Philips Semiconductors Product specification 

18-bit bus interface D-type latch (3-State) 74ALVCH 16843 

LOGIC DIAGRAM 

BUS HOLD CIRCUIT 

LOGIC SYMBOL (IEEE/IEC) 

105 2 

1PRE 56 

1CLR 1 

N, EN4 

02 

R3 

N, 

N, 

1LE 56 NC 

205 27 N, ENS 

2 30 N, 06 

2CLR 28 R7 

N., 2LE 29 C5 

- I r 
1D0 54 10 23,40 100 3 

10, 52 5 101

1D2 51 6 102 

1D3 49 8 103 

1D4 48 9 104 

ID5 47 10 IQ5 

ID 45 12 IQ6 

107 44 
SH00146 

13 107

109 43 14 108 

200 42 50 7,80 15 200 

20, 41 16 20, 

202 40 17 202 

203 38 19 203 

204 37 20 204 

205 36 21 205 

206 34 23 206 

2D7 33 24 207 

208 31 26 208 

SH00145 
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Philips Semiconductors Product specification 

18-bit bus interface D-type latch (3-State) 74ALVCH 16843 

RECOMMENDED OPERATING CONDITIONS 
SYMBOL PARAMETER CONDITIONS MIN MAX UNIT 

VCC 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load( 2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 3.0 3.6

VI DC Input voltage range 0 VCO V 

VO DC output voltage range 0 VOO V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times VCO = 2.3 to 3.0V 
VCC=3.0 to 3.6V 

0 
0 

20 
10 ns/V 

ABSOLUTE MAXIMUM RATINGS 
In accordance w'th the Absolute Maximum Rating System (IEC 134( 
Voltages are referenced to GND (ground = 0V( 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current VI <0 -50 mA 

Vi DC input voltage 
For control pins2 —0.5 to +4.6 

V 
For data inputs2 —0.5 to VOO +0.5 

'OK DC output diode current VG > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 2 —0.5 to VCC +0.5 V 

to DC output source or sink current VO = 0 to VCC t 50 mA 

'GND' ICC DC VCC or GND current t 100 mA 

Tsr9 Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP( 
—plastic thin-medium-shrink (TSSOP( 

For temperature range —40 to +125 "C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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18-bit bus interface D-type latch (3-State) 74ALVCH 16843 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
Vcc=2.3to2.7V 1.7 1.2 

V 
Vcc=2.7to3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
VcC = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to = -100µA VCc - 0.2 Vcc 

V 

Vcc=2.3V;VI=VIH or VIL; lo=-6mA VCC _0.3 VCC_0.08 

VCC=2.3V;VI=VIH or VIL; Io=-12mA VCc_0.6 VCC_0.26 

Vcc=2.7V;VI=VIH Or VIL; Io= -12mA VCC_0.5 Vcc_0.14 

Vcc = 3.0V; VI = VIH or VIL; to = -12mA VcC_0.6 VCC _0.09 

Vcc=3.0V;VI=VIH or VIL lo=-24mA VCC-1.0 VCc_0.28 

VOL LOW level output voltage 

VCC = 2.3 to 3.6V; VI = VIH or VIL; IC = 100µA GND 0.20 V 

VCC = 2.3V; VI = VIH or VIL; lo = 6mA 0.07 0.40 V 

VCC = 2.3V; VI = VIH or VIL; Io = 12mA 0.15 0.70 

V VCC = 2.7V; V1= VIH or VIL; to = 12mA 0.14 0.40 

VCC = 3.0V; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current VCC = 2.3 to 3.6V; 
VI = VCC or GND 

0.1 5 µA 

IOZ 3-State output OFF-state current VCc = 2.3 to 3.6V; VI = VIH or VIL; 
Vo = VCC or GND 0.1 10 µA 

ICC Quiescent supply current VcC = 2.3 to 3.6V; VI = or GND; to = 0 0.2 40 µA 

oICC Additional quiescent supply current VCC = 2.3V to 3.6V; VI = Vcc — 0.6V; to = 0 150 750 µA 

IBHL2 Bus hold LOW sustaining current 
VCC = 2.3V; VI = 0.7V 45 

µA 
Vcc = 3.0V; VI = 0.8V 75 150 

IBHH2 Bus hold HIGH sustaining current 
Vcc = 2.3V; V1= 1.7V —45 

µA 
VCC = 3.0V; VI = 2.0V -75 -175 

IBHLO2 Bus hold LOW overdrive current VCC = 3.6V 500 µA 

IBHHO2 Bus hold HIGH overdrive current VCC = 3.6V —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°C. 
2. Valid for data inputs of bus hold parts. 
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18-bit bus interface D-type latch (3-State) 74ALVCH 16843 

AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = tf ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.3 to 2.7V 

MIN TYP1 MAX 

tPHL/tPLH 

Propagation delay 
nDn to nOn 1, 6 1.0 2.2 4.3 

ns 

Propagation delay 
nLE to nOn 2,6 1.0 2.3 4.6 

Propagation delay 
n RE to nOn 1, 6 1.0 2.5 4.8 

Propagation delay 
n LR to nQn 1, 6 1.0 2.5 4.8 

tpZH/tpZL 
3-State output enable time 
nOC to nQn 5, 6 1.0 2.8 5.8 ns 

t /t PHz PLz 
3-State output disable time 
nOC to nOn 

5, 6 1.1 2.2 4.3 ns 

tsu Set-up time nDn to nLE 3, 6 0.5 —0.1 — ns 

th Hold time nDn to nLE 3, 6 0.9 0.5 — ns 

tyv 

nLE pulse width HIGH 2,6 1.5 0.5 —

ns nPRE pulse width LOW 4, 6 1.5 0.5 — 

n LR pulse width LOW 4, 6 1.5 0.5 —

tREM 
Recovery time nPRE to nLE 4, 6 0.5 1.1 —

ns
Recovery time nCiR to nLE 4, 6 0.5 1.0 — 

NOTE: 
I. All typical values are at Vic = 3.3V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.OV TO 3.6V RANGE AND V = 2.7V 
GND = 0V; tr = tf ≤ 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS LIMITS 

UNIT Vcc = 3.3±0.3V Vcc = 2.7V 

MIN TYP1' 2 MAX MIN TYP1 MAX 

tPHL/tpLH 

Propagation delay 
nDn to nOn 

1,6 1.0 2.1 3.5 1.0 2.3 4.0 

Propagation delay 
nLE to nOn 2,6 1.0 2.0 3.5 1.0 2.1 3.9 

propagation delay 
nPRE to nOn 1,6 1.0 2.2 3.8 1.0 2.6 4.5 

Propagation delay 
nER to nQn 1, 6 1.0 2.3 3.9 1.0 2.5 4.3 

t t PZH PZL 
3-State output enable time 
nOE to nQn 

5, 6 1.0 2.5 4.4 1.0 3.0 5.3 ns

t t PHz PLz 
3-State output disable time 
nO to nOn 

5, 6 1.3 2.6 4.0 1.3 2.8 4.4 ns

tsu Set-up time nDn to nLE 3, 6 0.5 0.0 - 0.5 -0.3 — is 

th Hold time nDn to nLE 3, 6 0.9 0.5 - 0.9 0.5 — ns 

tw 

nLE pulse width HIGH 2,6 1.5 0.5 - 1.5 0.5 —

ns nPRE pulse width LOW 4,6 1.5 0.5 - 1.5 0.6 — 

nCE pulse width LOW 4,6 1.5 0.5 — 1.5 0.5 —

tREM 
Recovery time nPRE to nLE 4,6 1.0 0.4 - 0.8 -0.2 —

ns 
Recovery time n LR to nLE 4,6 0.8 0.2 - 0.6 —0.4 — 

NOTES: 
1. All typical values are measured Tab = 25°C. 
2. Typical value is measured at Vcc = 3.3V 
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18-bit bus interface D-type latch (3-State) 74ALVCH 16843 

AC WAVEFORMS FOR = 2.3V TO 2.7V AND 
< 2.3V RANGE 

VM = 0.5 V 
VX = VOL + 0.15V 
VY = VON -0.15V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
VI = VCC 

AC WAVEFORMS FOR = 3.0V TO 3.6V AND 

Vcc = 2.7V RANGE 
VM =1.5V 
VX = VOL + 0.3V 
VY = VOH —0.3V 
VOL and VOH are the typical output voltage drop that occur with the 
output load. 
vI = 2.7V 

Waveform 1. Data input (Dn) to output (On), clear input (CE) 
to output (On) and preset input (PRE) to output (On) 

propagation delay 

VI  

LE INPUT /VM VM

GND tw—_ 

- tPHL tPLH 

VOH 
On OUTPUT VM 

VOL 

SHOO 150 

Waveform 2. Latch enable input (LE) pulse width, the latch 
enable input to output (On) propagation delay 

v 
Dn 
INPUT M 

GN  

Vi 

LE 
INPUT 

GND 

NOTE, The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SHOO 149 

Waveform 3. Data set-up and hold times for the On input to the 
LE input 

V^ \

CLR, PP } VM 

GND- 

\ 

VI 

LE 

GND 

NJ(L) 
i  tREM 

SH00148 

Waveform 4. Clear (CLR) and preset (PRE) pulse width, the 
clear (CC ) and preset (PRE) to latch (LE) removal time 

VI

nOF INPUT 

GND 

VCC - - 
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

V09 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tpz, 

tPZH i

outputs 
enabled 

outputs 
disabled 

outputs 
enabled 

SH00137 

Waveform 5. 3-State enable and disable times 
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18-bit bus interface D-type latch (3-State) 74ALVCH16843 

TEST CIRCUIT 

Vcc 
Si 

2 'Vcc 
o— Open 
° GND 

-500O 

-500O RL=500O 

Test Circuit for switching times 

DEFINITIONS 
RL = Load resistor 

CL = Load capacitance includes jig and probe capacitance 

R1 = Termination resistance should be equal to Zoo of pulse generators. 

SWITCH POSITION 

TEST Si VCC vi

tpLH/iPHL Open <27V VCC 

tPLZ/iPZL 2 : VCC 2.7-3.6V 2.7V 

tpHZ/tpZH GND 

SV00906 

Waveform 6. Load circuitry for switching times 
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16-bit registered transceiver (3-State) 74ALVCH16952 

FEATURES 

• Complies with JEDEC standard no. 8-1A 

• CMOS low power consumption 

• MULTIBYTETM flow-through pin-out architecture 

• Low inductance, multiple center power and ground pins for 
minimum noise and ground bounce 

• Direct interface with TTL levels 

• Output drive capability 504 transmission lines @ 85°C 

QUICK REFERENCE DATA 
GND = 0V; Tawb = 25°C; tr = t1 = 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tPHL/tpLH
Propagation delay 
CPnn, to An, Bn Vcc = 3.3V, CL = 50pF 

Vcc = 2.5V, CL = 30pF 

3.2 ns 

fMAx Maximum clock frequency 350 MHz 

CI Input capacitance 3.0 pF 

CpD Power dissipation capacitance per buffer VI = GND to 30 pF 

NOTES: 
. CpD is used to determine the dynamic power dissipation (PD n µW): 

PD = Cpo x VOO2 x f1 + E (CL X VOO2 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; VOO = supply voltage in V; 
E (CL x VOO2 x f0) = sum of outputs. 

DESCRIPTION 
The 74ALVCH16952 consists of two sections, each containing a 
dual octal non-inverting registered transceiver. Two 8-bit back to 
back registers store data flowing in both directions between two 
bi-directional busses. Data applied to the inputs is entered and 
stored on the rising edge of the clock (CPxx, where X is AB or BA) 
provided that the clock enable (Ccxx) is LOW. The data is then 
present at the 3-State output buffers, but is only accessible when the 
output enable input (~Exx) is LOW. Data flow from A inputs to B 
outputs is the same as for B inputs to A outputs. 

ORDERING INFORMATION 

PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

56-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVCH16952 DGG ACH16952 DGG SOT364-1 

FUNCTION TABLE for register An or Bn 

INPUTS INTERNAL 
O 

OPERATING 
MODE An or Bn CPxx Cxx 

X X H NC Hold data 

L f L L Load data 

H I L H Load data 

H = HIGH vo tage level 
L = LOW vol age leve 
T = LOW-to-HIGH transition 

FUNCTION TABLE for output enable 

INPUTS INTERNAL 
O 

An or Bn 
OUTPUTS 

OPERATING 
MODE 

inn 

H X Z Disable outputs 

L L L Enable outputs 

L H H Enable outputs 

NC = no change 
X = don't care 
Z = high impedance OFF-state 
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16-bit registered transceiver (3-State) 74ALVCH 16952 

PIN CONFIGURATION 

1COA8 C 
1cPA6 C 
10EAB

GND 

1AO 

tA1 

vcc C 
1A2 

1A3 

1A4 C 
GND 11 

1A5 12 

1A6 13 

1A7 14 

2A0 15 

2A1 18 

2A2 /7 

GND 1g 

2A3 19 

2A4 20 

2A5 21 

vcc 
22 

2A6 23 

2A7 24 

GND 25 

205A4 L 

2CPAB C 
205A4

55 

54 

53 

52 

51 

so 

48 

46 

45 

44 

42 

41 

36 

35 

34 

33 

32 

31 

29 

1 OSBA 

1CPBA

1O BA 

GOD 

1 eo 

1 B 

vcc 

IB2 

1B3 

184 

GND 

1B5 

IB6 

1B7 

2B0 

2B1 

2B2 

GND 

283 

2B4 

2B5 

vcc 

2B6 

2B7 

GND 

2OEBA 

2CPBA

2 OBA 

0Y00026 

LOGIC SYMBOL 

5 1 AO 180 52 15 2A0 280 42 

6 1A1 181 51 16 2A1 281 41 

8 1A2 182 49 17 2A2 282 40 
9 1A3 183 48 19 2A3 2B3 38 

10 1A4 1B4 47 20 2A4 284 37 

12 1A5 1B5 45 21 2A5 285 36 

13 1A6 1B6 44 23 2A6 2B6 34 

14 1A7 1B7 43 24 2A7 287 33 

56 1OBBA 29 2OEBA 
1 1GEA 28 205

3 1OS 26 2C€__ 

54 10E.. 31 205.A

2 1CP_. 27 2CP. c

55 1CPBA 30 2CPBA

9Y00029 

PIN DESCRIPTION 
PIN NUMBER SYMBOL NAME AND FUNCTION 

1, 28 nOEAB Output enable A-to-B 

2, 27 nCPAB Clock input A-to-B 

3, 26 nOEAB A-to-B enable 

5, 6, 8, 9, 1O. 
12, 13, 14 1AO to 1A7 Data inputs/outputs 

4, 11, 18, 25, 
32, 39, 46, 53 GND Ground (OV) 

7, 22, 35, 50 Vcc Positive supply voltage 

15, 16, 17, 19, 
20, 21, 23, 24 2B0 to 2B7 Data inputs/outputs 

29, 56 nOEBA Output enable B-to-A 

30, 55 DCPBA Clock input B-to-A 

31, 54 nCEBA B-to-A enable 

42, 41, 40, 38, 
37, 36, 34, 33 2B0 to 2B7 Data inputs/outputs 

52, 51, 49, 48, 
47, 45, 44, 43 

1 BO to 1 B7 Data inputs/outputs 

BUSHOLD CIRCUIT 
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16-bit registered transceiver (3-State) 74ALVCH 16952 

LOGIC SYMBOL (one section) 

CAB 

CRAB • 

OEAB ^ o 

SBA  

CPBA

ZSEBA ^"  

AS D 

CP 

B IDENTICAL CHANNELS 
L 

D 

CP 

1 

TO 7 OTHER CHANNELS 

BS 

SY00027 
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16-bit registered transceiver (3-State) 74ALVCH16952 

LOGIC SYMBOL (IEEE/IEC) 

1OEBA

1 CEBA

1CPaA 

56 1EN3 

G1 

105 

54 

55 

1 OSAB EN4 

3 10EAB 02 
2 1CPAB 2C6 
29 N.2O BA EN9 
31 N. 2O BA G7 

30 2CPBA i 7C11 

2~AB 28 ~ EN10 

2 AB 
26 N.. GB 
27 2CPAB > 8C12 

1A0 5 
V3 50 52 1B0 • 

60 40 

1A1 IBI 

1A2 B 1B2 

1A3 1B3 

1A4 1B4 

1A5 45 IB5 

1A6 13 1B6 

1A7 14 1B7 

2A0 1 42 2B0 Vs 1 0 

20 10 V 

2A1 261 

2A2 40 2B2 

2A3 19 2B3 

2A4 20 2B4 

2A5 21 36 2B5 

2A6 23 34 266 

2A7 24 2B7 

8Y000028 
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16-bit registered transceiver (3-State) 74ALVCH 16952 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

Vcc 

DC supply voltage 2.5V range (for max. speed 
performance @ 30 pF output load) 

2.3 2.7 

V 
DC supply voltage 3.3V range (for max. speed 
performance @ 50 pF output load) 

3.0 3.6

Vi DC Input voltage range 0 Vcc V 

VO DC output voltage range 0 Vcc V 

Tamb Operating free-air temperature range —40 +85 C 

tr, tt Input rise and fall times Vcc = 2.3 to 3.0V 
Vcc = 3.0 to 3.6V 

0 
0 

20 
10 

nsN 

ABSOLUTE MAXIMUM RATINGS 
n accordance with the Absolute Maximum Rating System (IEC 134) 

Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

Vcc DC supply voltage —0.5 to +4.6 V 

I1K DC input diode current Vi <0 -50 mA 

Vi DC input voltage 
For control pinst —0.5 to +4.6 

V 
For data inputst —0.5 to Vcc +0.5 

l < DC output diode current VO > Vcc or VO < 0 t 50 mA 

VO DC output voltage Note 1 —0.5 to Vcc +0.5 V 

lo DC output source or sink current VO = 0 to Vcc +50 mA 

'GND. to DC Vcc or GND current t 100 mA 

Tstg Storage temperature range —65 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink (SSOP) 
—plastic thin-medium-shrink (TSSOP) 

For temperature range: —4010+125 C 
above +55°C derate linearly with 11.3 mW/K 
above +55°C derate linearly with 8 mW/K 

850 
600 

mW 

NOTE: 
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 
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16-bit registered transceiver (3-State) 74ALVCH 16952 

DC ELECTRICAL CHARACTERISTICS 
Over recommended operating conditions. Voltage are referenced to GND (ground = 0 V). 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -40°C to +85°C 

MIN TYP1 MAX 

VIH HIGH level Input voltage 
V0C=2.3to2.7V 1.7 1.2 

V 
V0C =2.7 to 3.6V 2.0 1.5 

VIL LOW level Input voltage 
Vcc = 2.3 to 2.7V 1.2 0.7 

V 
Voo = 2.7 to 3.6V 1.5 0.8 

VOH HIGH level output voltage 

Vcc = 2.3 to 3.6V; VI = VIH or VIL; to =-100µA V00 -0.2 Vcc 

V 

V00 = 2.3V; VI = VIH or VIL; to =-6mA V00 _0.3 V00_0.08 

VCc = 2.3V; VI = VIH or VIL; to =-12mA V00_0.6 Voc_o.26 

V00= 2.7V; VI= VIH or VIL 10=-12mA V00 _0.5 V00_0.14 

Vcc=3.OV;VI =VIH or VIL 10=-12mA V00_0.6 V00 _O.09 

Vcc=3.OV;VI =VIH or VIL. lo=-24mA V00-1.0 V0C_0.28 

VOL LOW level output voltage 

VOO = 2.3 to 3.6V; VI = VIH or VIL; Ip = 100µA GND 0.20 V 

V00 = 2.3V; VI = VIH or VIL; 10 = 6mA 0.07 0.40 V 

VOO = 2.3V; VI = VIH or VIL; 10 = 12mA 0.15 0.70 

V Vcc = 2.7V; V1= VIH or VIL; 10 = 12mA 0.14 0.40 

VCc = 3.OV; VI = VIH or VIL, to = 24mA 0.27 0.55 

II Input leakage current Vcc = 2.3 to 3.6V; 
VI = VC0 or GND 

0.1 5 µA 

OZ 3-State output OFF-state current Vcc = 2.7 to 3.6VD ; VI = VIH or VIL; 
Vp = V00 or GN

0.1 10 µA

Icc Quiescent supply current VOO = 2.3 to 3.6V; VI = VOC or GND; to = 0 0.2 40 µA 

MOC Additional quiescent supply current VOO = 2.3V to 3.6V; VI = VOO - 0.6V; 1O = 0 150 750 µA 

IaHL Bus hold LOW sustaining current 
VOO = 2.3V; VI = 0.7V2 45 —

µA 
VOO = 3.OV; VI = 0.8V2 75 150 

IBHH Bus hold HIGH sustaining current 
V00 = 2.3V; V1 = 1.7V2 —45 

µA 
V00 = 3.OV; VI = 2.0V2 —75 —175 

IBHLO Bus hold LOW overdrive current V00 = 3.6V2 500 µA 

IBHHO Bus hold HIGH overdrive current V00 = 3.6V2 —500 µA 

NOTES: 
1. All typical values are at Tamb = 25°O. 
2. Valid for data inputs of bus hold parts. 
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AC CHARACTERISTICS FOR = 2.3V TO 2.7V RANGE 
GND = 0V; tr = t1 ≤ 2.0ns; CL = 30pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 2.5V ±0.2V 

MIN TYP MAX 

t t PLH PHL 
Propagation delay 
nCPAB to nBn, nCPBA to nAn 

3 1.0 4.1 ns 

t t PZH PZL 
3-State output enable time 
nOE to nAn, nBn 

4 1.0 5.4 ns

t t PHz PLz 
3-State output disable time 
nOE to nAn, nBn 

4 1.0 5.3 ns

t
w 

Pulse width HIGH or LOW 
nCPAB, nCPBA 

3 3.3 ns 

t 
su 

Set up time 
An or Bn before CPAB 3 1 7 

ns 
Set up time 
CEAB or CEBA before CPAB

3 1.2 

t 

h

Hold time 
An or Bn after CPAB 3 0.6 

ns 
Hold time 
An or Bn after CPAB

3 1.1 

Finax Maximum clock pulse frequency 3 150 MHz 

NOTE: 
1. All typical values are at V00 = 2.5V and Tamb = 25°C. 

AC CHARACTERISTICS FOR = 3.OV TO 3.6V RANGE AND V00 = 2.7V 
GND = 0V; tr = tt = 2.5ns; CL = 50pF 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNIT Vcc = 3.3V ± 0.3V Vcc = 2.7V 

MIN TYP1, 2 MAX MIN TYP1 MAX 

t /t PHL PLH 
Propagation delay 
nCPAB to nBn, nCPBA to nAn 

1, 4 1.0 3.9 1.0 4.6 ns

t t PZH PZL 
3-State output enable time 
nUE to nAn, n8n 

2, 4 1.0 4.4 1.0 5.3 ns

t t PHz PLz 
3-State output disable time 
nOE to nAn, nBn 

2, 4 1.1 4 1.4 4.4 ns 

iw Pulse width HIGH or LOW 
nCPAB, nCPBA

3, 4 3.3 3.3 is

t 
Su 

Set up time 
An or Bn before CPAB 3, 4 1.5 1.9 

ns 
Set up time 
CEAB or CEBA before CPAB 3,4 1 1 

th

Hold time 
An or Bn after CPAB 3,4 0.8 0.6 

ns 
Hold time 
An or Bn after CPAB 3,4 1.1 0.9 

Finax Maximum clock pulse frequency 1,4 150 150 MHz 
NOTES: 
1. All typical values are at Tamb = 25°C. 
2. VCc = 3.3V 
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AC WAVEFORMS 

Vcc = 2.3 TO 2.7 V RANGE 
1. VM =0.5V 
2. Vx=VOL+O.15V 
3. Vy = VOH - 0.15V 
4. VI = VCC 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

VCC = 3.0 TO 3.6 V RANGE AND Vcc = 2.7 V 
1. VM =1.5V 
2. Vx= VOL +0.3V 
3. Vy=VOH -O.3V 
4. VI = 2.7 V 
5. VOL and VOH are the typical output voltage drop that occur with 

the output load. 

2.7V /ieee 

INPUT 
\

1 

1~ 

tPLH y 

GND 

VOH 

tw 

tPHL' 

An, En 
OUTPUT \VM 

VOL  

SY00030 

Waveform 1. Clock input (CPBA, CPAB) to output (sn, An) 
propagation delays, the clock pulse width and the maximum 

clock pulse frequency. 

2.7V 
An, Bn 
ZEnn 
INPUT VM
GND 

• tsu~ tsu
2.7V  

C xx /VM \ INPUT 

GND 

NOTE, The shaded areas indicate when the input is permitted to change 
for predictable output performance. 

SY00031 

Waveform 2. Set-up and hold times for the An, Bn and CExx 
inputs. 

27V 

OEXX INPUT 

GND  

vcc - -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

V00  

tPH2 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

PZL 

tPZH i 

outputs 
enabled 

outputs 
disabled 

VM 

_ outputs 
enabled 

SY00032

Waveform 3. 3-State enable and disable times 

TEST CIRCUIT 

Vcc 

Test Circuit for 3-State Outputs 
SWITCH POSITION 

s 
2 * Vcc 

0— Open 
0— GND 

RL=500 U 

RL=500 4 

TEST SWITCH VCC VIN 

tPLH/tPHL Open < 2.7V VCC 

tPLZ/tPZL 

tPHZ/IPZH 

2 * VCC 

GND 

2.7-3.6V 2.7V 

DEFINITIONS 
RL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 
RT =Termination resistance should be equal to ZOUT 

of pulse generators. 
SW00047 

Load circuitry for switching times 
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Philips Semiconductors Product specification 

16-bit dual supply translating transceiver (3-State) 74ALVC164245 

FEATURES 
• Wide supply voltage range 

— A port: 1.2 to 3.6V 

— B port: 1.2 to 5.5V 

• Complies with JEDEC standard no. 8-1A 

• Control inputs voltage range from 2.7V to 5.5V 

• CMOS low power consumption 

• Direct interface with TTL levels 

QUICK REFERENCE DATA 
GND = 0V; Tam = 25°C; tr = tf ≤ 2.5ns 

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT 

tpHL/IPLH 
Propagation delay 
nA to nB 
nB to nA 

CL = 50pF 
V001 = 5.0V 
VCC2 = 3.3V 

3.7 
3.1 

ns 

Ci Input capacitance 5 pF 

Clip Input/outputcapacitance 10 pF 

Cpp Power dissipation capacitance Vi = GND to V001 20 pF 

NOTES: 
Cpp is used to determine the dynamic power dissipation (Pp n µW): 
PD = Cp0 X V002 X fi + E (CL x V002 x fo) where: 
f; = input frequency in MHz; CL = output load capacity in pF; 
fo = output frequency in MHz; V = supply voltage in V; 
E (CL X Vpp2 x fa) = sum of outputs. 

DESCRIPTION 
The 74ALVC164245 is a high-performance, low-power, low-voltage, 
Si-gate CMOS device, superior to most advanced CMOS 
compatible TTL families. 

The 74ALVC164245 is a 16-bit (dual-octal) translating transceiver 
and is designed to interface between a 5V bus and 3V bus in a 
mixed 3V/5V supply environment. This device can be used as two 
8-bit transceivers or one 16-bit transceiver. The direction control 
inputs (1 DIR, 2DIR) determine the direction of the data flow. nDIR 
(active HIGH) enables data from nA ports to nB ports. nDIR (active 
LOW) enables data from nB ports to nA ports. The output enable 
inputs (106, 2OE), when HIGH, disable both nA and nB ports by 
placing them in a high impedance OFF-state. The nB ports interface 
with the 5V bus. The nA ports interface with the 3V bus. In suspend 
mode, when one of the supply voltages is zero, there will be no 
current flow from the non zero supply towards the zero supply. 

V001 '- V002 (except in suspend mode). 

ORDERING INFORMATION 
PACKAGES TEMPERATURE RANGE OUTSIDE NORTH AMERICA NORTH AMERICA DWG NUMBER 

48-Pin Plastic SSOP Type III -40°C to +85°C 74ALVC164245 DL AC164245 DL SOT370-1 

48-Pin Plastic TSSOP Type II —40°C to +85°C 74ALVC164245 DGG AC164245 DGG SOT362-1 
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16-bit dual supply translating transceiver (3-State) 74ALVC164245 

PIN CONFIGURATION 

1DIR C 
180 C 
1B1 C 

GND C 
1B2 C 
1B3 C 

V001 C 
1B4 C 
1B5 C 

GND 10 

1B6 11 

1B7 12 

2B0 13 

2B1 14 

GND 15 

2B2 16 

253 17 

V601 18 

2B4 19 

2B5 20 

GND 21 

2B6 22 

2B7 23 

2DIR 24 

v 
48 1 i5E 

47 lA0 

46 1A1 

45 GND 

44 I 1 A2

43 1A3 

42 VCc2 

41 1A4 

40 1A5 

39 GND 

38 1A6 

37 1A7 

36 2A0 

35 2A1 

34 GND 

33 2A2 

32 2A3 

31 V662 

30 2A4 

29 2A5 

28 GND 

27 2A6 

26 2A7 

25 2b€ 

sw00198 

PIN DESCRIPTION 

PIN NUMBER SYMBOL NAME AND FUNCTION 

1 1DIR Direction control 

2, 3, 5, 6, 8, 9, 
11, 12 100 to 1 B7 Data inputs/outputs 

4, 10, 15, 21, 
28, 34, 39,45 GND GND 

7, 18 VCC1 Positive supply voltage (5V bus) 

13, 14, 16, 17, 
19, 20, 22, 23 280 to 2B7 Data inputs/outputs 

24 2DIR Direction control 

25 2OEE Output enable input 
(active LOW) 

26, 27, 29, 30, 
32, 33, 35, 36 2A7 to 2A0 Data inputs/outputs 

31, 42 Vcc2 Positive supply voltage (3V bus) 

37, 38, 40, 41, 
43, 44, 46, 47 1A7 to 1A0 Data inputs/outputs 

48 1b€ Output enable input 
(active LOW) 

LOGIC SYMBOL 

FUNCTION TABLE 

INPUTS OUTPUTS 

n E nDIR nAn nBn 

L L A = B inputs 

L H inputs B = A 

H X Z Z 

H = HIGH vol age level 
L = LOW vol age level 
X = don't care 
Z = high impedance OFF-state 
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16-bit dual supply translating transceiver (3-State) 74ALVC164245 

LOGIC SYMBOL (IEEE/IEC) 

1OE 48 N G3 

1 DIR I~ 3 EN1 [BA] 

3 EN2 [AB] 

2O5 25 N, 06 

2DIR 24 I~ 6 EN4 [BA] 

6 ENS [AB] 

lA0 
4 

1B0 Vi 4 

2V 

IA1 
46 3 

1B1 

1A2 
44 

1B2 

1A3 
43 6 

1B3 

1A4 
4 8 

184 

1A5 
4 9 

1B5 

1A6 
3 

IB6 

147 
3 2 

187 

240 4 4 
3 

2B0 

D 5 

35 4 
241 2B1 

242 3 6 2B2 

2A3 3 7 2B3 

2A4 
3 9 

2B4 

245 
2 

0 265 

2A6 2 286 

2A7 3 
267 

SW00196 
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16-bit dual supply translating transceiver (3-State) 74ALVC164245 

ABSOLUTE MAXIMUM RATINGS1' 2
In accordance with the Absolute Maximum Rating System (IEC 134) 
Voltages are referenced to GND (ground = 0V) 

SYMBOL PARAMETER CONDITIONS RATING UNIT 

VCC1 DC supply voltage (B Port) —0.5 to +6.0 V 

VCC2 DC supply voltage (A Port) —0.5 to +4.6 V 

IIK DC input diode current VI <0 -50 mA 

VI DC input voltage Note 3 —0.5 to +5.5 V 

VI1O DC input voltage range for I/Os —0.5 to VCC +0.5 V 

'OK DC output diode current VG > VCC or VO < 0 t 50 mA 

VO DC output voltage Note 3 —0.5 to VCC +0.5 V 

10 DC output source or sink current VO = 0 to VCC t 50 mA 

IGND ICC DC VCC or GND current t 100 mA 

Tstg Storage temperature range —60 to +150 °C 

PTOT 
Power dissipation per package 
—plastic medium-shrink SO (SSOP) 
—plastic mini-pack (TSSOP) 

For temperature range: —40 to +125 C 
above +55°C derate linearly with 11.3 mW/K 
above +55`C derate linearly with 8 mW/K 

850 
600 

mW 

NOTES: 
1. Stresses beyond those listed may cause permanent damage to the device. These are stress ratings only and functional operation of the 

device at these or any other conditions beyond those indicated under "recommended operating conditions" is not implied. Exposure to 
absolute-maximum-rated conditions for extended periods may affect device reliability. 

2. The performance capability of a high-performance integrated circuit in conjunction with its thermal environment can create junction 
temperatures which are detrimental to reliability. The maximum junction temperature of this integrated circuit should not exceed 150°C. 

3. The input and output voltage ratings may be exceeded if the input and output current ratings are observed. 

RECOMMENDED OPERATING CONDITIONS 

SYMBOL PARAMETER CONDITIONS 
LIMITS 

UNIT 
MIN MAX 

VCCt DC supply voltage (for max. speed performance) 
(B Port) VCC1 ≥ VCC2 27 5.5 V 

V
VCC2 

DC supply voltage (for max. speed performance) 
(A Port) 

V V CC1 VCC2 2.7 3.6 V 

VCC DC supply voltage (for low-voltage applications) 
(B Port) V001 ? VCC2 1.5 5.5 V 

Vccz 
DC supply voltage (for low-voltage applications) 
(A Port) 

V001 ≥ VCC2 1.5 3.6 V

VI DC Input voltage range 0 5.5 V 

VI1O DC Input voltage range for I/Os A Port 0 VCC2 V 

Vl10 DC Output voltage range for I/Os B Port 0 VCCz V 

Vo DC Output voltage range A Port 0 VCC2 V 

Vo DC Output voltage range B Port 0 VCCz V 

Taw b Operating free-air temperature range —40 +85 °C 

t„ ti Input rise and fall times 
Vcc2 = 2.7 to 3.0V 
Vcc2 = 3.0 to 3.6V 

= 3.0 to 4.5V 
VCCz = 4.5 to 5.5V 

0 
0 
0 
0 

20 
10 
20 
10 

nsN
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DC ELECTRICAL CHARACTERISTICS 

SYMBOL PARAMETER TEST CONDITIONS 

LIMITS 

UNIT Temp = -00°C to +85°C 

MIN TYP1 MAX 

VIH
HIGH level Input voltage (B Port) VOO = 4.5 to 5.5V (Note 2) 2.0 

V 
HIGH level Input voltage (A Port) VOO = 2.7 to 3.6V (Note 2) 2.0 

VIL
LOW level Input voltage (B Port) Voo = 4.5 to 5.5V (Note 2) 0.8 

V 
LOW level Input voltage (A Port) Voo = 2.7 to 3.6V (Note 2) 0.8 

VOH

HIGH level output voltage (B Port) 

Voo=4.5V;VI =VIH or VIL; I0= -100µA VOO -0.2 V00 

V 

Voo = 4.5V; VI = VIH or VIL to =-24mA VOO -0.8 

Voo=4.5V;V I =VIH or VIL. Io=-12mA V00 -0.5 

HIGH level output voltage (A Port) 

Vcc=3.0V;VI=VIH or VIL; lo= -100µA V00 -0.2 

Voo = 3.0V; VI = VIH or VIL; to = -24mA Voo -1.0 

Vcc=2.7V;VI =VIH or VIL; Io=-12mA VOO -0.6 Vcc 

VOL

LOW level output voltage (B Port) 

Vcc = 4.5V; VI = VIH or VIL; to = 100µA 0.20 

V 

Voo = 4.5V; Vi = VIH or VIL; to = 24mA 0.55 

Vcc = 4.5V; VI = VIH or VIL, to = 12mA 0.40 

LOW level output voltage (A 
Port) 

Voo = 3.0V; VI = VIH or VIL; Io = 100µA 0.20 

Voo = 3.0V; VI = VIH or VIL to = 24mA 0.55 

VCo = 2.7V; VI = VIH or VIL; Ip = 12mA 0.40 

II Input leakage current Voo = 3.6V; VI = 5.5V or GND Control pins t 0.1 t 5 µA 

IIHZ/I ILZ 

Input current for common I/O pins 
(B Port) Vcc = 5.5V; VI = Voo or GND ±0 1  t 15 

µA 
Input current for common I/O pins 
(A Port) Vcc = 3.6V; VI = Voo or GND ±0 1 f 15 

Icc 
Quiescent supply current (B Port) Voo = 5.5V; VI = Voo or GND; to = 0 0.2 40 

µA 
Quiescent supply current (A 

Port) 

Voo = 3.6V; VI = Voo or GND; IO = 0 0.2 40 

4lc0 

Additional quiescent supply current per 
input pin (B Port) V00 = 4.5V to 5.SV; VI = Voo —0.6V; to = 0 5 500 

µA 
Additional quiescent supply current per 
control pin (A Port) Vcc = 2.7V to 3.6V; VI = Voo —0.6V; to = 0 5 500 

NOTES: 
1. All typical values are at VOO1 = 5.0V, VCC2 = 3.3V and Tamb = 25°C. 
2. If VCC2 <2.7V, the switching levels at all inputs are not TTL compatible. 
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AC CHARACTERISTICS 
GND = 0V; tR = tF = 2.5ns; CL = 50pF; RL = 50052; Tamb = —40°C to +85°C. 

SYMBOL PARAMETER WAVEFORM 

LIMITS 

UNITVCC1 = 5.0V ±0.5V 
Vcc2 = 3.3V ±0.3V 

Vcct = 5.0V ±0.5V 
VCC2 = 2.7V 

MIN MAX MIN MAX 

tPHL 
tPLH 

Propagation delay 
nAn to nBn 1 1 5.8 5.9 ns 

tPHL 
tPLH 

Propagation delay 
nBn to nAn 1 1 2 5.8 6.7 ns 

tpZH
tPZL 

3-State output enable time 
nE to nAn 2 1 8.9 9.3 ns 

tpzH 

tPZL 

3-State output enable time 
nE to nBn 2 2.1 95 9.2 ns 

tpHZ 
tpLZ 

3-State output disable time 
nOE to nAn 2 2 9 1 10.2 ns 

tpHZ 
tpLZ 

3-State output disable time 
nOE to nBn 2 2 9 8.6 9 ns 

NOTE: 
All typical values are at VCC1 = 5.0V, VCC2 = 3.3V and Tamb = 25°C. 

2. All typical values are at Vcct = 5.0V, VCC2 = 2.7V and Tamb = 25°C. 

AC WAVEFORMS 
VM = 1.5V at VCc ≤ 3.6V 
VM = 0.5 * Vcct at V i ≥ 4.5V. 
Vx = VOL + 0.3V at VCC ≤ 3.6V 
Vx = VOL + 0.1 * (VOH - VOL) at VOO1 ≥ 4.5V 
Vy = VOH -0.3V at VCC ≤ 3.6V 
Vv = VOH -0.1 * (VOH - VOL) at VOO1 ≥ 4.5V 
VOL and VOH are the typical output voltage drops 
that occur with the output load. 

Vi  

An, Bn 
INPUT 

GND 

SOH 

~UM 

Bn, An 
OUTPUT 

VOL  

` IPHL1 

\VM 

SW00063 

Waveform 1. Input (nAn,nBn) to output (nBn, nAn) 
propagation delays 

V, 

O€ INPUT 

GND 

`/cc -
OUTPUT 
LOW-to-OFF 
OFF-to-LOW 

VOL 

VON 

tPHZ 

OUTPUT 
HIGH-to-OFF 
OFF-to-HIGH 

GND  

tPZL 

outputs 
enabled 

outputs _ _ outputs 
disabled enabled 

SW00072 

Waveform 2. 3-State enable and disable times 
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XOO2 

3.6 

3.3 
`9 

3.0 

2.7 

2.4 

1.8 

-1-

1.2

0 12 1 5 1821 24 27 30 3.3 36 3.9 4.2 4.5 4.8 5.1 5.4 _ 

® Full operation ■ Complies with I l L levels XOO, 

Vcc1 XOO2 
SWoo2o1 

Waveform 3. Supply operating area 

Waveform 4. Propagation delay as a function of the 
supply voltage, Vcc2 

TEST CIRCUIT 

Test Circuit for 3-State Outputs 

SWITCH POSITION 

TEST SWITCH 

fPLH/tPHL 

tPLZ/tPZL 

tPHZ/tPZH 

Open 

2 * VCC 

GND 

Si 

VCc1 VCc2 VI

< 2.7V < 2.7V VCC 
2.7-5.5V 2.7-3.6V 2.7V 

DEFINITIONS 
AL = Load resistor 
CL = Load capacitance includes jig and probe capacitance 

AT =Termination resistance should be equal to ZOUT 
of pulse generators. 

SW00330 

Waveform 5. Load circuitry for switching times 
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Philips Semiconductors Logic Products Application Note 

Ground and Bounce of High-Speed Integrated Circuits AN223 

Author: Mike Stevens 

INTRODUCTION 
The purpose of this paper is to give a general 
description of what ground and Vcc bounce 
are, why it is they are tested, and a detailed 
description of how they are tested. 

WHY SHOULD GROUND AND VCC 
BOUNCE BE TESTED? 
Ground and VcO bounce testing is done to 
evaluate what effect switching more than one 
output simultaneously has on the 
performance of the integrated circuit. This 
effect becomes important in any 
high-performance line of circuits because the 
propagation delays and output edge rates are 
very fast. This can cause ground bounce and 
Vcc bounce, described as Voltage Output 
Low Peak (VOLP) and Voltage Output High 
Valley (VOHV), respectively. 

Fast edge rates of the output drivers can 
team up with internal parasitic lead 
inductance and the output load to produce 
unwanted side effects of noise on the 
outputs. This noise or ringing will occur on 
both a static and a switching output. This 
ringing can be substantial enough to cross 
the input triggering threshold of a subsequent 
device, which in turn can cause a system to 
perform unpredictably and unreliably. 

GENERAL CONSIDERATIONS 
There are two factors to consider when 
testing ground and VOO bounce: the test 
fixture and test methods. Both are of equal 
importance for accuracy, repeatability, and 
correlation. 

These tests determine the magnitude of the 
peaks and valleys on the low and high static 
output levels during multiple output switching. 
VOHV refers to the minimum voltage "valley" 
on an output in the high level state. VOLP 
refers to the maximum voltage "peak" on an 
output in the low level state. Figure 5 shows a 
typical example of what VOLP and VOHV look 
like, and also defines the points where VOLP 
and VOHV are measured. 

For circuits with a single output or a single 
complementary output, the circuit is set up so 
that the pin under test is switching and the 
VOLP and VOHV levels are then measured at 
the points on the waveform as shown in 
Figure 5. 

The most accurate way to determine the 
actual voltage dropped across the package 
lead inductance is to measure the magnitude 
of the ringing while the tested output is in the 
steady state. To evaluate the worst case, the 
Vcc should be at the maximum operating 
range, usually 5.5V, which will produce the 
highest VOH levels. The higher VOH level will 
create more dynamic switching current to 

flow through the lead inductance and produce 
a larger voltage ring on the outputs. 

For further information see references. 

GROUND BOUNCE METHOD 
VOLP is usually evaluated on the output pin 
furthest from the ground pin with the longest 
package lead length. The static output is in 
the low state and the switching outputs going 
from high to low. Examine the waveform and 
record the level of VOLP as defined by Figure 
5. 

VOLP should not be evaluated on the output 
adjacent to the ground pin. Mutual lead 
inductance will effectively reduce the 
magnitude of the output ringing by a factor of 
two. 

V BOUNCE METHOD 
Vor v is usually evaluated on the output pin 
furthest from the Vcc pin with the longest 
package lead length. The static output is in 
the high state and the switching outputs 
going from low to high. Examine the 
waveform and record the level of VOHV as 
defined by Figure 5. 

VOHV should not be evaluated on the output 
adjacent to the ground pin. Mutual lead 
inductance will effectively reduce the 
magnitude of the output ringing by a factor of 
two. 
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VOLP VS. VIN METHOD 
Set up the VOLP test and sweep the static 
input from 0.0V to 1.5V in 100mV increments, 
taking measurements at each point. 
Comparison data can be taken on a variety of 
ICs using the same set-up and test fixture. 
Plotting this data in graph form will show how 
the ICs compare with each other for input 
noise sensitivity during simultaneous 
switching. The same test can be performed 
on VOO bounce. 

TEST FIXTURES AND SET UP 
PROCEDURES 
Refer to Table 1 for a complete list of test 
equipment and hardware. The test fixture will 
be the same one used for standard AC 
testing. This is a high-frequency PC board 
fixture featuring adequate internal ground and 
Vcc planes as well as 5052 micro strip line for 
all signal paths and close proximity loading. 
The test fixture should have VOO decoupling 
of at least 100µF, 0.1µF, 0.01µF and 1000pF. 
For a complete discussion of fixturing 
requirements including grounding, bypassing 
and general high-frequency testing 
requirements refer to the Application Note 
entitled 'Testing and Specifying FAST Logic" 
(FAST Data Manual: AN202) and "Printed 
Circuit Board Test Fixtures for High-Speed 
Logic" (ABT Data Manual: AN602). 

Pulse Generator Set Up 
(Refer to 'Test Circuit and Waveforms" in the 
appropriate data book for voltage levels and 
edge rates.) 

Voltage levels: VIH=3.0V, VIL=0.0V 
Threshold voltage levels: VIH=2.5V, 
VIL=0.5V 
Rise and fall times: (tR/tF) = 2.5ns 

(10% to 90%) 
Frequency: 1 MHz 50% duty cycle 

The pulse generator should be set up to 

provide simultaneous switching of the input 
signals. ("Simultaneous" is defined as all the 
input pins of the device seeing a given signal 
at the same moment in time.) 

The preferred method is to drive each input 
with a separate pulse generator channel. 
Each input signal should be terminated with 
50G resistor as close to the input pin as 
possible. The Tektronix HFS9009 data 
generator provides channel delays with 1 Ps 
resolution on the edge placement accuracy. 
The input skew from channel to channel 
should be set up with a maximum limit of 
±50ps, but the target is less than ±30ps. The 
greater the input skew is, the worse the 
correlation will be. For example, using 
±loops produces about 50mV error (5%) for 
VOLP and ±250ps produces about 100mV 
error (10%) for VOLP Therefore, it becomes 
very important to use a tight input skew to 
produce accurate and repeatable data. 

The second method is to use a ganged type 
configuration, where one pulse generator 
signal is used to drive all inputs. This 
method is employed when the number of 
device inputs exceeds the number of pulse 
generator channels. The input signal should 
be terminated with 5052 and then branched 
out equally to all inputs needing the input 
signal. Line lengths from the termination to 
the device pin should be kept as short as 
possible and of equal lengths. The input 
edge rates should be as close as possible to 
the data manual specifications. 

General Set Up 
All outputs should be loaded with the 
standard 50pF, 50052 AC load. 

When applicable, plots should be taken on at 
least one part and data values should be 
taken on three parts. The one part used for 
plots should have typical characteristics for 
the sample as a whole. 

Table 17. Equipment Requirements (Hardware) 

DEVICE CHARACTERISTICS MODEL 

Digital Oscilloscope 1 GHz bandwidth, 5052 channels and cables TEK11402 

Data Generator 36 channel, 1 ps edge placement resolution TEK HFS9009 

Temperature Forcing Unit -55"C to +125"C (Thermonics) T2420 

Power Supply 4 channel, 0V-20V @ 5A HP6632A 

Test Fixture High frequency (900MHz); Controlled 5052 impedance; Full ground and Voo 
planes; Sufficient Vcc decoupling (Chip caps and Tantalum caps) 

SIG SD8807.27 

VCC BOUNCE TESTING 
Voltage Output High Valley (VOHV) 
Measure the VOHv level on an output held 
high during simultaneous switching. 
(Non-storage type devices only.) 

The output to be evaluated for VOHV should 
be the pin farthest from the Vcc pin. If there 
are two equidistant pins, record data on both 
outputs and plot only the worst-case output. 
Also, if more than one mode/path exists, all 
should be checked, but only the worst case 
tested. The output should be evaluated on 
the Low to High transition of the switching 
outputs. 

1. VOO = 5.5V, Temp = —55"C and 
Vcc = 5.0V, Temp = 25"C 

2. Three parts are tested and plots should 
be taken on one of the parts. 

3. The input conditions should be set so that 
the output under test is a static high. 

4. Switch the remaining outputs 
simultaneously from low to high and 
record Vor V 

5. Plot waveforms of a switching input, the 
high output, and a switching output. 

Repeat steps 4 through 5 for the following 
other modes: 

• High to Low 

• 3-State to Low (if possible) 

• Low to 3-State (if possible) 

• High to 3-State (if possible) 

• 3-State to High (if possible) 

GROUND BOUNCE TESTING 
Voltage Output Low Peak (VOLp) 
Measure the VOLP level on an output held 
low during simultaneous switching. 
(Non-storage type devices only.) 
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GROUND BOUNCE TESTING 

Voltage Output Low Peak (VpLp) 
(CONTINUED) 

The output to be evaluated for VpLp should 
be the pin farthest from the Ground pin. If 
there are two equidistant pins, record data on 
both outputs and plot only the worst-case 
output. Also, if more than one mode/path 
exists, all should be checked, but only the 
worst case tested. The output should be 
evaluated on the High to Low transition of the 
switching outputs. 

1. VOO = 5.5V, Temp = —55°C 
VOO = 5.OV, Temp = 25°C 

2. Three parts are tested and plots should 
be taken on one of the parts. 

3. The input conditions should be set so that 
the output under test is a static low. 

4. Switch the remaining outputs 
simultaneously from high to low and 
record VOLE 

5. Plot waveforms of a switching input, the 
low output, and a switching output. 

Repeat steps 4 through 5 for the following 
other transitions: 

• Low to High 

• 3-State to Low (if possible) 

• Low to 3-State (if possible) 

• High to 3-State (if possible) 

• 3-State to High (if possible) 

NOISE IMMUNITY COMPARISON 

TESTING VOLp VS. VIN 
Set up the VpLp test and measure VOLP
while incriminating the static input voltage. 
(Non-storage type devices only). 

The output to be evaluated for VpLp should 
be the pin farthest from the ground pins. If 
there are two equidistant pins, record data on 
the worst-case output. Also, if more than one 
mode/path exists, all should be checked, but 
only the worst case tested. The output should 
be evaluated on the falling edge of the 
switching outputs. 

1. VOO = 5.5V, Temp =-55°C and 
VOO = 5.OV, Temp = 25°C 

2. One part of each variety to be tested. 

3. Evaluate VpLp while the other outputs 
switch simultaneously from high to low. 

4. Increment VIN on the static input from 
0.0V to 1.5V in 100mV increments and 
record VpLp at each increment. Graph 
data for all parts as VpLp vs. VIN (VIN on 
X axis, and VpLp on the Y axis). Use a 
power supply output to drive the static 
input. 

As long as the testing set-up and the fixture 
are identical, this graph will show an accurate 
comparison of ground bounce sensitivity 
among the parts. (The same test can be 
performed on VOHV by setting up the VOHv 

test and sweeping the static input from 3.OV 
to 1.5V in 100mV increments.) 
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1.0 THE NEED FOR INTERFACING BETWEEN 3V 
AND 5V SYSTEMS 

Many reasons exist to introduce 3V2 systems, notably the lower 
power consumption for mobile applications and the introduction of 
parts that use technologies with such fine geometries that 5V is 
simply not allowed any more. 

The introduction of the 3V standard as supply voltage has resulted 
in many design activities for digital systems. Very often, however, 
there is a gradual transition from 5V to 3V, since not always are all 
required components available, or the system is rather complex so 
that 3V is introduced in part of a system. As an example, customers 
wish to use an existing and proven CPU, while a new, more complex 
ASIC with added features can only be made with 3V. Or vice versa! 

With the introduction of new standards such as 2.2.2.7V or even 
1.7V we expect that interfacing between systems that use different 
supply voltages will be an actual issue for many years to come. This 
application note specifically addresses the interfacing between 3V 
and 5V systems, but the results can be applied for interfacing 
between other voltage levels as well. 

We will discuss how one can ensure reliable information exchange 
and how to prevent current flow between both supply voltages when 
interfacing logic with memories, ASICs, PLDs and microprocessors 
at different supply voltages. 

2.0 LEVEL SHIFTING - INPUT AND OUTPUT 
LEVELS 

We obviously want a reliable signal transfer from the 5V system to 
the 3V system and vice versa. This implies that the output voltages 
should be such that the input levels are exceeded. 

2.1 TTL and CMOS Switching Levels 
As a reminder, digital circuits have input levels defined: one voltage 
(VIL) below which the circuit certainly sees it as a logical "0" and 
another voltage (VIH) above which the input is guaranteed "1 ". 

Digital circuits normally come in two versions: 

• TTL levels: VIL = 0.8V, VIH = 2.0V 

• CMOS levels: VIL = 0.3 * Vcc, VIH = 0.7 * Vcc• 
For systems with Vcc = 5.0 t 0.5V this practically means: 
VIL = 1.35V, VIH = 3.85V. 

2.2 Level Shifting from 5V to 3V 
All 5V families have an output voltage swing that is large enough to 
drive 3V reliably. As described in Section 4.0, outputs may be as 
high as 3.5V for many "TTL" output stages, to the full 5V for many 
CMOS outputs. Therefore, as far as switching levels are concerned, 
there are no problems in interfacing from 5V to a 3V system. 

2.3 Level Shifting from 3V to 5V 
All 3V logic families deliver practically the full output voltage swing of 
3V, so they can drive TTL switching levels without problems (see 
Fig. 1). 

Figure 1. Switching Levels 

One issue remains: a 3V system driving a 5V one that has CMOS 
input levels. This cannot be reliably done by standard 3V logic 
families, even when using pull-up resistors, simply because under 
worst case conditions, the output voltage is not high enough to 
guarantee that the signal will be seen as a logical "1". Philips 
Semiconductors developed special dual Vcc levelshifters to address 
that situation (see Section 6.0). 

3.0 INPUT STRUCTURES OF DIGITAL CIRCUITS 
Before discussing further issues on 3-5V interfacing we should start 
by investigating the inputs of digital circuits in order to understand 
what care one should take to prevent problems. 

3.1 ESD Input Protection Circuits 
Virtually all inputs of a digital circuit contain an ESD protection circuit 
that prevents damage against electrostatic discharge. This circuit is 
present between the physical input pin and the active circuit. Two 
popular schemes are given in Fig. 2. 

Figure 2. ESD Protection Circuits 

The classic CMOS scheme as shown left provides protection 
against negative zaps by the diodes to ground. Positive zaps are 
clamped by the diode to Vcc. The real disadvantage is that the 
maximum input voltage of such a circuit is limited to Vcc + 0.5V. For 
a Vcc of 3V the allowed input voltage is too low for direct interfacing 
to most 5V systems. 

2. We use the expression "3V" when a supply voltage is used between 2.7 and 3.6V. 
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Modern low voltage circuits use a double transistor circuit as shown 
right that was pioneered in our ABT families. Two transistors (Bipolar 
or MOS) act as fast Zener diodes protecting against positive zaps. 
Now, there is no diode to Vcc and the maximum input voltage is not 
limited by Vcc 

Typically, such circuits have a breakdown voltage between 7 and 
10V, easily allowing input voltages from any 5V system. 

LV is the only family that employs a classic protection circuit, all 
other Philips Semiconductors low voltage logic families have the 
dual transistor protection circuit. 

3.2 Bus Hold Circuits 
ALVC, LVC16 and LVT families use bus hold circuits as shown in 
Fig. 3. A bus hold circuit holds the input at the most recent value 
when the input is left floating by using a small MOS transistor as 
pull-up or pull-down device. 

Figure 3. Bus hold circuits 

A bus hold circuit for CMOS as shown left has also a diode between 
the input and Vcc which is formed by the intrinsic diode between the 
source and drain of the upper PMOS. This means that for ALVC and 
LVC16 the input voltage is limited to Vcc + 0.5V. 

A different bus hold circuit is used in LVT parts as shown right due to 
the versatility of the OUBiC process which allows the use of a series 
Schottky diode so that there is no current path to Vcc in the bus 
hold circuit used for LVT. 

4.0 OUTPUT STAGES OF DIGITAL CIRCUITS 
Output structures of digital circuits (see Figs. 4 and 8) determine the 
output voltage swing. Circuits may swing between GND and Vcc or 
the swing may be limited by voltages developed internally. 

Also, output structures determine the behavior when the output pin 
is taken above Vcc, which may be the case when two outputs are 
tied together on a common bus. 

4.1 Bipolar Output Stage 
A typical bipolar output structure does not have the full output 
voltage swing. When a 5V output is active HIGH, the output voltage 
is limited to Vcc —2 • VBE ( = approx. 3.6V). Therefore, quite often, 
interfacing with 3V systems works without currents flowing from the 
5V supply into the 3V supply, or the current is so low that there is no 
real problem. 

4.2 CMOS output stage 
The output for a typical CMOS part swings fully between GND and 
Vcc. 
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One important point to note is that there is an intrinsic diode 
between the source and the drain of the upper PMOS as shown in 
Fig. 4. This may cause a current to flow from the output to Vcc 
when the voltage on the output pin is lifted higher than one diode 
voltage above Vcc• 

Figure 4. Typical digital output structures 

4.3 Other MOS Output Structures 
Some other MOS output stages such as many SRAM and DRAM 
circuits may have a circuit that shows a behavior similar to a bipolar 
output stage. An example is given Fig. 4: the upper NMOS limits the 
output voltage to Vcc — VTH ( = approx. 3.5V). Such a circuit often 
works fine when driving 3V systems. 

4.4 Open Collector/Open Drain 
Some parts have an "Open Collector" or "Open Drain" output stage 
and there is no internal circuit to pull the output high. Normally a 
pull-up resistor connects the output to a voltage that can be higher 
than Vcc. Obviously such parts allow easy interfacing, but for speed 
reasons the pull-up resistor often needs to be relatively small, so the 
use of pull-up resistors increases power losses. 

4.5 The BiCMOS Output 
A BiCMOS output combines the advantages of bipolar (i.e. high 
output drive, low noise) and CMOS (full output voltage swing, low 
standby current). The output stage of Philips Semiconductors 
BiCMOS parts has some specific features that will be discussed in 
Section 6.1. I 
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5.0 CURRENT FLOW FROM +5V TO +3V OR TO 
GROUND 

A particular issue to address is the flow of current from the 5V power 
supply to the 3V supply. Then, the 3V supply may be charged up to 
a higher voltage which is potentially hazardous, affecting all 
connected 3V ICs. In addition the current provides extra power 
losses and may damage parts, although normally the driver 
capability is such that no damage occurs. 

One other issue to study is the behavior of parts when either the 5V 
or 3V supply line is made 0V (suspend or power-down mode). In 
such a case high currents may flow from Vcc to ground. 

5.1 Current Flow from the 5V Supply into a 3V 
Input 

In mixed mode systems there is always data transmission from 5V 
to 3V. In such a case a 5V output drives a 3V input circuit. A 
potentially damaging current can only flow when two conditions are 
met: first, the 5V driver should be able to deliver current when the 
output voltage exceeds approximately 3.5V; second, the input circuit 
of the 3V part driven should have a current path from its input pin to 
Vcc. One has to carefully consider both aspects and check 
especially for a current path from the inputs of 3V parts to Vcc. 
Even with 5V parts that have limited output voltage swings, 
considerable currents may flow under worst case conditions. 

5.2 Transceivers 
The 3V part driven is often a transceiver, so the 'input' is effectively 
an input paralleled by an output. This means that the behavior of an 
output when its voltage exceeds Vcc is also important. More 
specifically, a CMOS transceiver has its output's intrinsic diode tied 
to Vcc that still provides a current path even when the part is in 
3-State. 

A similar situation may occur in the case of bus contention, when 
both outputs try to drive the bus HIGH. Fig. 5 shows the current 
paths via the active part and via the intrinsic diode of a CMOS 
output stage. 

Figure 5. Currents from +5 to +3V 

5.3 Suspend Mode or Power-down Mode 
For energy savings parts of systems may be powered down, i.e., the 
supply voltage is made zero (called suspend mode or power-down 
mode) and the same observations can be made as above. In 
general, when a part allows 5V on its output under normal operating 
conditions, it also can withstand 5V on its output when Vcc is made 
zero. This is not always the case, however, especially for some 
competitive dual Vcc level shifters (see Section 6.1). 

5.4 Summarizing Current Flow 
When looking at unwanted currents from the 5V supply to the 3V 
supply, or in the case of suspend or power-down mode, we should 
study the following: 

• The output capability of the driver (with Vcc = 5V) 

• The input circuit of the driven part 

When the driven part is a transceiver, we also have to look at: 
• The behavior when the part is in 3-State: is there a diode to Vcc? 

• Its output characteristics when the part is active HIGH in the case 
of bus contention. 

6.0 PHILIPS SEMICONDUCTORS LOW VOLTAGE 
LOGIC FAMILIES 

Philips Semiconductors has a wide range of logic families optimized 
for operation at 3V. Below we only discuss the properties for level 
shifting between 3 and 5V systems; other data can be found in the 
databook or brochures. In addition SPICE simulation models are 
available (see Section 7.0). 

6.1 Main Interfacing Properties per Family 
LV, which is derived from HCMOS, has a classical ESD protection 
circuit with a diode to Vcc; therefore its input interfacing capabilities 
are limited. The input voltage should not exceed Vcc + 0.5V (see 
Fig. 2 and Fig. 6) or the input current should be limited. As a result, 
one may use 5V outputs with a low drive capability as input for LV, 
or TTL outputs with a limited output voltage such as DRAM outputs 
described in Section 4.0. Obviously this is strongly dependent on the 
circuit layout of the driving 5V device. 

LV has a standard CMOS output with a diode between the output 
and Vcc, so its output voltage is limited to Vcc + 0.5V. 

Figure 6. 5V Driving 3V 

LVC has an input circuit without a diode to Vcc. Unidirectional 
devices, i.e., all parts that are not transceivers, can perfectly 
interface between 3V and 5V without any difficulty (see Fig. 6). 
Transceiver circuits, as described in Section 4.0, have a diode to 
Vcc in the output stage and have therefore limitations similar to LV. 

The output voltage of LVC is limited to Vcc + 0.5V since it has a 
standard CMOS output with a diode between the output and Vcc• 
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Currently being introduced3 is an enhancement to the LVC parts that 
have 3-State capability: 5V I/O tolerant (see Fig. 7). It works by 
dynamically tying the back gate to the highest possible voltage, 
either Vcc or VOUT, such that the diode is never forward biased. 
This patented feature allows 5V on its output when the part is in 
3-State. When the part is active HIGH, obviously there is still a 
current path from the output to VCO via the active PMOS. 

Figure 7. New LVC Output Structure 

LVC16 parts have a bus hold circuit as described below under 
ALVC, limiting the 5V input tolerance to control pins only. 

HLL behaves identical to LVC. Due to its high speed and high drive, 
the output is not 5V tolerant. 

ALVC has an ESD protection circuit similar to LVC, but also employs 
bus hold circuits on its data inputs (i.e. not on its control inputs) as 
described in Section 3.2. Therefore, both unidirectional and 
bidirectional devices have the same limitations as LV. Its control 
inputs, such as OE and DIR, may be driven from both 3V and 5V. 
For speed reasons we do not plan a 5V tolerant version. 

LVT uses QUBiC with its versatility in internal component options. 
LVT's bus hold has a built-in Schottky diode that prevents any 
currents from the input to Vcc, as is the case for the bus hold used 
in ALVC. 

In its output stage (see a simplified circuit in Fig. 8) the output diode 
to Vcc is eliminated using a Schottky diode, making LVT fully 5V 
compatible when the part is in 3-State. 

Figure 8. LVT's Output Circuit 

3. First part available early 1996. 

Moreover, a special circuit has been incorporated that switches off 
the current path to Vcc when the output is pulled more than 
approximately 0.5V above Vcc. A comparator simply switches off 
the output stage, disregarding the state of the inputs and the control 
pins. This feature, called 'overvoltage protection', makes LVT fully 
5V compatible and makes LVT the ideal choice for all sorts of mixed 
mode systems. There are no basic limitations in using LVT in mixed 
mode systems. 

When the output voltage of LVT is lifted above Vcc, a current will 
flow, shown in Fig. 9. As one can see, where competitive devices 
have a current that can be considerable, a current of approximately 
30mA is sufficient to toggle the overvoltage protection. The value of 
30mA appears to be a good optimum to prevent noise signals from 
triggering the protection circuit. This implies that a simple pull-up 
resistor is not sufficient to pull the output into protection mode. 

Figure 9. LVT I/O Current 

It should be noted that this figure is valid when the output is active 
HIGH. When the output is in 3-State, no currents will flow. 

Dual Vcc level shifters (74LVC4245 and 74ALVC164245, 8 and 
16 bits reap.) are CMOS transceivers fed from both 3V and 5V 
supplies. The level shifting is done internally and the parts have full 
output voltage swings at both sides (see Fig. 10), making them ideal 
for level shifting purposes, especially when driving 5V CMOS levels. 
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TTL LEVELS 
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Figure 10. 74LVC4245 

Dual VCC level shifters are superior alternatives to the sometimes 
used input pull-up resistors, blocking diodes and other circuits that 
normally degrade speed and/or noise margins. 

6.2 Summarizing Low Voltage Logic Interfacing capabilities 
Table 18 below sums up the input and output capabilities of our logic 
families and their behavior at suspend/power-down mode. 

Table 18. 

FEATURE LV LVC LVC16 
ALVC 

LVT 
LVT16 

DUAL Vcc LEVEL 
SHIFTERS 

Drive 5V TTL levels t/ Y Y Y l/ 

Drive 5V CMOS levels _ — _ _ Y 

5V on Input _ Y _ Y Y 2

5V on Control pins — 1/ Y t- Y 

5V on Output when in 3-State 
when active HIGH 

— 
— 

—/Y1
— 

— 
_ 

Y 
Y

Y 2
Y 2 

Suspend/power down mode — —/Y1 — Y — 

NOTES: 
1. Feature to be introduced early 1996 for 3-State LVC parts. 
2. Valid for side working from the +5V supply side when Vcc = 5V 
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6.3 Unidirectional Dataflow from 5V to 3V 
Fig. 11 gives the situation for unidirectional data flow from 5V to 3V. 
Any 5V TTL part can basically drive the 5V tolerant inputs of LVC, 
HLL and LVT The other families need a dual level shifter to 
prevent current flow from the 5V supply into the inputs of the 3V 
logic. 

IN 

VCC = 5V 

ANY 5V 
TTL 
OR 

CMOS 

VCC = 3V 

LVC 
HLL 
LVT 

OUT IN 

VCC = 5V VCC = 3V 

ANY 5V 
TTL 
OR 

CMOS 

DUAL 
VCC 

LEVEL 
SHIFTER 

LV OUT I _
LVCt6 

OTHER 

I. Many 3V pads such as ASICS, CPUs, RAMS and PLDs with an ininnsic 
diode between input and Vcc 

5v000H9 

Figure 11. 5V Drivers to 3V Receivers 

6.4 Unidirectional Dataf low from 3V to 5V 
Fig. 12 Shows that driving 5V TTL can be done from any 3V logic 
family. When driving 5V CMOS levels, a dual VCC level shifter is 
required to increase the output voltage swing. 

IN 

VCC = 3V VCC = 5V 

ANY 
3V 

PART 

ANY 
OUT 

LEVEL 
INPUT 

IN 
--r 

VCC = 3V VCC = 5V 

ANY 
3V 

PART 
y 

T
DUAL ANY
VCC CMOS I OUT ,_

LEVEL LEVEL 
SHIFTER INPUT 

SVOOO90 

Figure 12. 3V Drivers to 5V Receivers 
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6.5 Bidirectional Data Communication Between 5V and 3V Systems 
In many cases the data communication is bidirectional, both from 3V to 5V and from 5V to 3V. Parts that operate in both directions may be 
transceivers, but also other parts with a combined input/output (I/O), as shown in Fig. 13. 

IN/OUT 

Vcc = 5V 

ANY 5V 
TTL 

TRANSCEIVER 

Vcc = 3V 

LVT IN/OUT 
LVC' 

TRANSCEIVER 

IN/OUT 

Vcc = 5V Vcc = 3V 

ANY 
5V 

1,O2
M 

DUAL 
V00 

LEVEL 
SHIFTER 

ANY 
3V 
/O2

1. Revision to be introduced in early 1996 2. Combined input/output 

IN/OUT 

sv00091 

Figure 13. 5V Transceivers on Common Bus with 3V Transceivers 

When either LVT or LVC with 5V tolerant outputs is used, a direct communication can be established between these and any 5V TTL level 
transceiver. When other low voltage families or parts with I/O are used, the dual levelshifters provide the transceiver function with built-in 
level shifting and preventing current flows between power supplies. 

7.0 REFERENCES AND FURTHER READING 

AUTHOR AND TITLE ORDER NO. ORDER NO. USA 

Brian Martin, Tips for straddling the 3V to 5V Fence (EDN, Apr 4, 1994) — 98 2902 010 

Tnus van de Wouw, Rob Croes and Yong-in Shin, Considerations for interfacing with Philips 
9398 706 29011 98 2902 003 

3V HLL/LV with 5V ICs in mixed mode systems, 1993 

Philips Semiconductors, Data Handbook IC24, Low Voltage CMOS and BiCMOS families, 1995 9398 652 71011 98 2902 002 02 

Philips Semiconductors, SPICE I/O models for 5V and 3.3V Standard Logic Families, 1995 9397 750 00119 9397 750 00119 

8.0 CONCLUSION 
This report gives many details on how to properly communicate between 3V and 5V systems. Special characteristics of Philips Semiconductors 
low voltage logic families often allow easy and worry-free translation of data trom one system to the other. 
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INTRODUCTION 
With increasing systems speeds and faster logic families, 
interconnect characteristics have become significant. The signal 
transition times of faster families can increase transmission line 
effects on printed circuit board traces and cables. If not taken into 
consideration, signal degradation can cause data errors in a system. 

Previous logic families with slower rise and fall times such as LS 
and HCMOS were not as severely affected by this issue if line 
lengths were not too long. For example, an HCMOS buffer with a 5 
ns edge will start exhibiting transmission line effects when a circuit 
board trace is longer than a foot. However, with newer families, even 
relatively short trace lengths become very important. This 
application note will briefly review transmission line concepts and 
evaluate transmission line effects with Philips 5 volt and 3 volt 
BiCMOS and CMOS logic families such as ABT, AC(T), ALVC, LVC, 
LVT, and ALVT. 

For more detailed information on transmission lines, there are many 
other resources to refer to. The terms line or transmission line will 
refer to a cable or printed circuit trace medium and will be regarded 
as equivalent for electrical purposes, though their construction 
varies in real applications. 

CRITICAL LINE LENGTH 
An interconnect is considered electrically long when the round trip 
propagation delay of the interconnect from the driver to the load is 
equal to or greater than the transition time of the driver's rise or fall 
time. At this point, transmission line effects become significant. 
Using 160ps per inch as a nominal propagation delay for 50O 
stripline medium and a nominal 0.9 ns rise time for a lightly loaded 
ABT driver with 15 pF loading, the critical line length is 

Eq. 1 

Critical line length = 2 x it d 
r 

=2x 
160 p5/in. 

0.9 ns 

= 2.8 in. 

For this example, traces shorter than this can be treated as lumped 
elements. Traces equal to or longer than this length should be 
modeled as distributed elements. Table 1 shows critical line lengths 
at various line impedances for different Philips' logic families. 
Assumptions are light loading of 15 pF and a nominal 8 nH per inch 
characteristic inductance for a PC board trace. Formulas to 
determine line impedance are shown in the following section. 

Table 1. Maximum trace length in inches with 
15pF oading 

Family 
tr 
ns 

tf 
ns 

100 
O 

70 
O 

50 
n 

35 
S2 

25 
R 

HC 2.9 2.9 18.1 12.7 9.1 6.3 4.5 

AHC 2.1 1.6 10.0 7.0 5.0 3.5 2.5 

AC 1.2 1.7 7.5 5.3 3.8 2.6 1.9 

ALS 2.7 1.7 10.6 7.4 5.3 3.7 2.7 

FAST 4.0 1.4 8.8 6.1 4.4 3.1 2.2 

ABT 0.9 1.2 5.6 3.9 2.8 2.0 1.4 

LVT 0.8 0.6 3.8 2.6 1.9 1.3 0.9 

ALVT 0.8 0.7 4.4 3.1 2.2 1.5 1.1 

LVC 1.8 1.8 11.3 7.9 5.6 3.9 2.8 

LV 2.9 2.9 18.1 12.7 9.1 6.3 4.5 

ALVC 1.2 1.1 6.9 4.8 3.4 2.4 1.7 

As you can see, using taste edge families even with relative y short 
traces still requires consideration of transmission line effects. 

CHARACTERISTIC LINE IMPEDANCE AND 
CAPACITIVE LOADING 
A transmission line has distributed series inductance and distributed 
capacitance throughout its length, and can be modeled as shown in 
Figure 1. The line has characteristic inductance and capacitance 
per unit length, I, where Lp is in Henries per inch, and Cp is in 
farads per inch. 

Figure 1. Circuit equivalent for a transmission line 
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Typical characteristic impedances on PC boards can be from 50 11 
to 100 f . The impedance can be determined by 

Eq. 2 

Lo
Zo 

Co 

where Lo and Co are the characteristic inductance and capacitance 
per unit length of the trace. 

The line propagation delay can be determined by 

Eq. 3 

To = LoCo 

Distributed capacitive loads lower the effective impedance of a 
transmission line and increase the line propagation delay. Consider 
a bus structure with equally spaced loads of the same value as in 
Figure 2. The capacitors represent the input capacitance of each 
receiver. 

A6T244 

L=10 in. 
Zo = 65 O 
Lp = 9.2 nHrn. 
CO = 2.2 pFAn. 
To = 142 ps/ln. 
C's = 5 pF 

SH00115 

Figure 2. Equally spaced capacitive loads 

If the driver's rise or fall time is longer than the electrical length of 
the spacing between the loads, the effects of individual capacitors 
distribute evenly across the waveform edge. This adds capacitance 
to the line's characteristic capacitance. The board interconnect at 
the receiver pin has capacitance also: via, connector, etc., and the 
values are added to the receiver's capacitance to form a lumped 
value. Suppose the interconnect capacitance is 5 pF, then the 
lumped distributed capacitance is 10 pF per every 2 inches or 5 pF 
per inch. The new line impedance, Zo', can be calculated and will 
be 

Eq. 4 

Zo' - 
/ 

J1 + 
CLU 

O 

Zo

65 Q 

/1+ 
5 pF/ in. 

V 2.2 pF/ in. 

= 36 Q 

where CLu = load capacitance per unit length, pFrn. 

Likewise, the new line propagation delay will be 

Eq. 5 

To = To x /1 + Chu 
~l o 

= 142 ps/in. x /1 + 2 pFF I in~ 

= 257 ps/in. 

Since the effective line impedance can be reduced with more 
loading, a driver with sufficient source and sink capability should be 
chosen to drive that particular impedance. This is discussed in the 
next section. 

INCIDENT WAVE SWITCHING AND DRIVER I-V 
CHARACTERISTICS 
When launching a pulse down the line, the driver needs sufficient 
current to change the voltage on the line. For TTL level input 
receivers, the guaranteed VIH and VIL levels are 2.0 V and 0.8 V. 
This means that the leading edge incident wave launched down the 
line should meet those levels to switch all receivers on the line and 
switch them only once. The drive current required is 

Eq. 6 

Eq. 7 

VIH min — VOL tyP 
IAv at VoH — Z , 

O 

IAv at VO1 - Z , 
O 

As an example of incident wave switching capability, refer back to 
the bus structure in Figure 2. The effective line impedance is 34 R 
Using Equations 6 and 7, the drive current required to switch the line 
is determined as follows: 

VoH typ — VIL max 

VIH min — VOL tyP 
' Ay at VoH — Z

O 

2 V - 0.2 V 
36 Q 

= 50 mA 

and 

VOH tyP — VIL max 
' AC at VOL - Z , 

O 

_ 3.4 V - 0.8 V 
36 4 

= 72 mA 

ABT products are rated for +32 mA source current at 2 V and —64 
mA sink current at 0.55 V. By referring to I-V curves you can 
determine if the dynamic drive current is enough to switch the line 
on the incident wave. From the following curves in Figures 3 and 4, 
note that the —76 mA at 2 V and +167 mA at 0.8 V satisfies the 
requirements in the above formulas. To compare the drive strength 
of other product families, Figures 5 through 9 show IOL and IOH 
currents for a typical 244 driver for the ABT16, ALVC, ALVT, LVC, 
LVT, and LVT16 families. 
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Figure 3. ABT244 I-V curves 

Figure 4. ABT16244 I-V curves 
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Figure 5. ALVC16244 I-V curves 
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Figure 6. ALVT16244 I-V curves 
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Figure 7. LVC244 I-V curves 
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Figure 8. LVT244 I-V curves 
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Figure 9. LVT16244 I-V curves 

Based on the I-V curves, all families have good drive current in the 
logic high state, and ABT(16), ALVT, and LVT(16) BiCMOS families 
have considerably stronger drive than the other families in the logic 
low state. The BiCMOS families have been optimized to drive 
backplanes. The other CMOS families are suitable for local buses 
and driving point-to-point loads. The following table shows 
recommended minimum line impedances that can be driven by the 
buffer/drivers of various Philips logic families: 

Table 2. Minimum line impedance for logic 
families 

Logic Family Minimum Zo 

ABT(16) 35t

AC/ACT 50 52 

ALS(-1) 65 52 

FAST 50 52 

LVT(16) 35 S2 

ALVT 35t

LVC(16) 50 t2 

ALVC 50t

REFLECTIONS FROM IMPEDANCE MISMATCHES 
Since a driver has non-zero output impedance, its impedance along 
with the line impedance form a voltage divider. The incident wave 
launched down the line is a portion of the driver's voltage. When the 
wave encounters an impedance change from either the line or a 
receiver input, a portion of the wave is reflected back towards the 
driver (Vreflected) which is determined by the reflection coefficient r. 
The reflected portion is also added to the incident wave which 
continues propagating down the line (Vtransmined) The relationship 
of these voltages are shown in the following equations: 

Eq. 8 

Eq. 9 

Eq. 10 

_ (Zloed — ZO) 
P 

(Zload + Z0) 

Vreflected — Vincitlent X p 

Vtransmitted — Vincident + Vreflected 

Since driver and line impedances are usually mismatched, a 
reflection occurs at the driver and travels back towards the load. 
The reflection coefficient at the driver is determined by Equation 11: 

Eq. 11 

p 
_ (Zddver — ZO) 

(Ztlriver + ZO) 

This volley of wave reflections continues, with reflections getting 
smaller as the signal waveform settles. 

During the reflection period, the waveform may have a stairstep 
response—in the case of a driver's impedance higher than the 
line's—or it may have a "ringy" response—in the case of a driver's 
impedance lower than the line's. To predict the signal integrity of a 
waveform you can use reflection charts or Bergeron plots, but they 
can be cumbersome. 
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Another tool that is useful for evaluating these effects is SPICE 
models. Philips Semiconductors offers free models for our FAST, 
ALS, HCMOS, ABT, ABT16, ALVC, ALVT, LV, LVC, LVT, and LVT16 
product families to aid in signal integrity evaluation. The models 
help reduce design time by eliminating time consuming efforts of 
reflection and Bergeron diagrams, and they also help predict signal 
integrity prior to board layout. 

As an example, the circuit in Figure 10 was modeled and the results 
are shown in Figure 11. A pulse was fed into the ALVC16244 and 
the input and output waveforms were observed. This example 
illustrates the effect of reflections due to the mismatch of the driver 
impedance (around 10 S2) and the transmission line. 

Note that the overshoot and undershoot in Figure 11 may not be 
acceptable to drive other 3V device inputs or DRAM's. To reduce 
the overshoot and undershoot, line termination will be necessary. 

Figure 11. SPICE simulation for the circuit in Figure 10. 

D-a 
Zo = 50 i1 

B> 

ALVC 16244 Driver ALVC 16374 Receiver 

SHOO 116 

Figure 10. ALVC16244 driving ALVC16374 receiver 
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TERMINATION CONSIDERATIONS AND 
TECHNIQUES 
As shown earlier, impedance mismatches between the source, line 
and load can cause reflections. These reflection can cause signal 
delays, such as the case of a stairstep type of response which 
requires additional line delays to reach sufficient switching threshold 
levels, mis-clocking from non-monotonic edges, or excess 
voltage/current on inputs. A signal should be terminated if it won't 
settle on time, if it produces overshoot or undershoot that violates 
the receivers input voltage or current ratings, or if it drives 
edge-sensitive asynchronous inputs and has non-monotonic edges. 
Several termination schemes can be used depending on drive 
current capability, power dissipation requirements, and incident 
wave switching requirements. 

There are two basic approaches to line termination: source 
termination and end termination. Both schemes will result in a 
stable signal at the far end of the line after one line delay. Source 
termination, however, results in a stable signal up to two line delays 
for loads at intermediate points on the line and at the source. More 
details of each scheme follows. 

Source Terminations Methods 
Figure 12 shows the configuration of a source terminated daisy 
chain line. 

Driver Rg Zp' Zp' 

Receiver A Receiver B 

Receiver C 

SH00117 

Figure 12. Source termination configuration 

The concept of this termination method is to try and match the 
loaded line impedance with the sum of the driver output and series 
resistor impedances. The series resistor value is equal to Zo minus 
the driver impedance. The resistor should be located as close to the 
driver as possible. 

Since the sum of the driver impedance and series resistor equals 
the line impedance, a half-height wave travels down the line from 
the voltage divider effect. Assuming a reflection coefficient 
approaching +1 at the end of the line, the reflection adds to the 
half-height wave, and the voltage at the last receiver is at near full 

amplitude. The wave amplitude at the first and intermediate 
receivers, however, are half-height and require up to one additional 
line delay for the reflected wave to reach the series terminator and 
add to the initial wave. Figure 13 shows a SPICE simulation of the 
reflections for this circuit and termination method. 

Note that the last receiver is first to switch to the full signal 
amplitude, while the first receiver is the last to reach full amplitude. 
This means that any edge-sensitive asynchronous signals should be 
located at the end of the line. Non-monotonic edges at the 
beginning and intermediate points along the line could cause false 
clocking of devices. Also, drivers at the beginning and at 
intermediate points need to be able to tolerate roughly twice the 
settling time. 

As you can see, this termination method is not very good for lines 
with daisy chain topologies. Source terminators work well, though, 
for single receiver, point-to-point loads and star type of topologies. 
They work well to dampen overshoot and undershoot. 

Source terminators dissipate no quiescent power. The AC power 
dissipation can be estimated by: 

Eq. 12 

where f 
where T 
OV 
R 

_ OV 2P — f2T(2R) 

= pulse frequency 
= one-way line delay 
= VOH- VOL 
= termination resistance 

This approximation works if the pulse interval is greater than twice 
the line delay. For shorter pulse intervals, you can assume a worst 
case of DV/2 across the termination resistor at all times. With its 
low power dissipation, series termination is recommended for low 
voltage logic. 

As mentioned previously, the sum of source impedance and the 
series terminator should match the loaded line impedance. Since 
output impedances are different in the logic low and high states, 
there needs to be a compromise when choosing the termination 
resistance. It's probably better to slightly overdrive the line by 
choosing a smaller resistor to ensure fast enough edge transitions to 
a valid logic level. Typical values in applications range from 22 n to 
33 n. Philips offers ABT, ALVC, ALVT, LVC, and LVT parts with 
built-in series terminators that have equivalent output impedances of 
30 f2. These parts save board space by eliminating the need for a 
terminating resistor. Part types are designated by a "2" prefix before 
the part type number, e.g., 74ABT2245. 
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SHOO 106 

Figure 13. Reflections from source termination 

Other Series Termination Schemes 
Figure 14 shows a series termination used with a star stub topology. 

Receiver A Receiver B 

Receiver C Receiver D 

SH00118 

Figure 14. Series termination with star stub routing 

Stub electrical lengths should be very short, about 10% of the signal 
edge, to prevent reflections. This method is useful for terminating 
clocks and other asynchronous signals if stubs are of equal 
length/delay. Terminating methods for some alternative star routing 
is shown in Figure 15. 

Rv=ZO13—RD

Equal delay branches Unequal delay branches 

SHOO 119 
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Figure 15. Series termination for alternate star routing 
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Figure 16 shows another method of series termination. 

Figure 16. Series stub termination 

Note that the drivers at the end will be driving RS + Z0. Drivers in 
the middle should be strong enough to drive RS + ZO/2. Again, 
keep stub lengths short. 

End Terminations 
End terminated line are recommended for distributed loads, and 
several methods can be used such as parallel, AC, and diode clamp 
methods. Figure 17 shows two parallel termination schemes. 

Figure 17. Parallel terminations 

With this method, the termination resistance is matched to the 
effective line impedance. The advantage is that this method allows 
for incident wave switching. The disadvantages are that you need 
an extremely strong driver and it consumes high static power. 

To reduce the drive requirements and power dissipation for this 
configuration, a more practical parallel Thevenin termination is 
shown in Figure 18 can be used. 

Figure 18. Daisy chain topology with split resistor Thevenin 
termination 

20 

This method is suitable for ABT, LVT, and ALVT families but not 
recommended for low voltage CMOS logic if power dissipation is a 
concern. The termination is placed at the end of the line as close to 
the receiver as possible. 

If this termination technique is used on LVC and ALVC drivers, take 
precaution not to connect the pull-up resistor to a 5 volt supply in a 
mixed 3 volt/5 volt system. This can cause 5 volt supply current to 
flow to the 3 volt supply through the upper PMOS transistor's 
parasitic diode of the driver output during the active high state. 

If used on a 3-State bus, avoid biasing the receiver input at its 
threshold switching voltage which is about 1.5 V for BiCMOS and 
CMOS TTL level inputs. Inputs left floating around the threshold 
region can consume excessive current or cause oscillations. You 
can use the following formula to determine values for Al and R2 if 
they are not equal: 

Eq. 13 

Rt = Zo 
~cr 

and R2 = 
ZoVcc 

cc 
VT 

where VT = termination voltage. 

A good termination voltage to choose is 2.5 V for TTL thresholds. 

Assuming a 50% duty cycle, the average power dissipation of the 
resistors will be: 

Eq. 14 
z z 

P = 0.5 X VOH + VOL  + (VCc — VOH)2 + (VCc _ VOL)2 
2R2 2R1

Another method to reduce quiescent power dissipation is AC 
ermination shown in Figure 19. This method is recommended for 

distributed loads or when static power consumption is a concern. 

—T —o
V  R, =

= c, 

SHOO 125 

Figure 19. AC termination 
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No DC current flows during quiescent high or low logic levels, but an 
AC current path is available through Cl to terminate the line. 
Choose XC to be a small percentage of Zp at the operating 
frequency of: 

Eq. 15 
f — 1 

2T, 

where T, is the faster of the rise or fall time 

Also, for DC balanced signals with 50% duty cycle, choose C such 
that ZpC is much greater than the pulse period. For DC imbalanced 
signals, choose C such that ZpC is much greater than the rise time 
but much smaller than half the pulse period. 

Provided that the duty cycle is 50%, the average voltage across Cl 
is midway between the driver high and low output levels. Rt will 
also have half the voltage swing always across it. The power 
dissipation across RI will be: 

Eq. 16 

P  Z
0 

(VOH — VOL)2

4Zo

Another method of end termination is shown in Figure 20. 

VOL
VOH - 2 

2 

Figure 20. Party bus dual termination 

The same principles should be applied to this method as in the 
Thevenin termination. Note that drivers will need to be strong, such 
as the BiCMOS devices, since they will have to drive half the value 
of Zp. 

The last method of end termination discussed in this paper is diode 
clamp termination shown in Figure 21: 

Figure 21. Diode clamp termination 

The advantages are that it dissipates no power and it adds no delay 
to the net. The method is good to clamp overshoot and undershoot 
provided that it is fast enough to react to the rising or falling edge. 
The disadvantage is that it won't limit overshoot on 5 volt TTL 
drivers such as ABT Also, it can't guarantee monotonicity on weak 
drivers. 

CONCLUSION 

Philips Semiconductors offers various advanced CMOS and 
BiCMOS families for high speed bus applications. This paper 
discussed aspects of transmission line effects with these families. 
Critical line length, line impedance, loading, and drive capability of 
different product families was examined. Impedance mismatches 
and reflections were discussed along with various termination 
solutions. Considerations of these various factors will help solve 
signal integrity issues in a design, and these factors need to be 
considered with their tradeoffs to satisfy the system design needs. 

To help make design efforts easier, Philips Semiconductors offers 
free SPICE models for our 3V and 5V product families to aid in 
signal integrity evaluation. The models help reduce design time by 
eliminating time consuming efforts of reflection and Bergeron 
diagrams, and they also help predict signal integrity prior to board 
layout. 
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INTRODUCTION 
The problem with floating or unused CMOS inputs as a general rule 
is that they must not be left floating otherwise due to gradual 
charging of the gate input capacitance, they may cause the 
following: 

• There may be a static current flowing through the input stage, 
causing unnecessary excessive power dissipation. 

• When the input voltage reaches the threshold level, the device 
may start high frequency oscillations causing heat generation that 
may eventually damage the part. 

Therefore, as a standard solution, all unused (open or floating) 
inputs are simply connected to GND or Vcc to prevent these 
adverse effects. 

In certain testing conditions, inputs may be left open, but certainly in 
bus applications, it may happen that inputs are effectively floating 
when all devices driving the bus are in 3-state. One should ensure 
that all inputs are defined "0" or "1" to prevent excessive heat 
dissipation or unwanted high frequency oscillations. 

THE SOLUTIONS 
The following are several solutions including their added costs, 
components counts, and effectiveness: 

Static Pull-up/Pull-down Resistors 
Static pull-up/pull-down resistors are a solution used very often to 
define the state of unused CMOS inputs when the bus is not driven 
by any device. Although these resistors cause additional power 
dissipation and increase component count, they are very effective. 
However, when using today's narrow pitch packages such as 
TSSOP48-56, there may not even be enough space to add these 
pull-up/pull-down resistors on the PCB. 

External Bus Hold Circuit 
An external bus hold circuit (see Figure 1) is another solution which 
uses an inverter and resistor between its input and output. This 
circuit connects the input to GND or depending on the state of 
the input and holds the bus in this state, hence its name "bus hold". 
Although this circuit reduces excessive power dissipation caused by 
static pull-up/pull-down resistors described earlier, it significantly 
adds to the component count and costs. 

TO INPUT 

SF0r307 

Figure 1. External Bus Hold Circuit 

Integrated Bus Hold Circuit 
Philips Semiconductors has applied integrated bus hold circuits 
(see Figure 2) for a number of logic families. Integrated bus hold 
circuits minimize additional power dissipation and provide additional 
component count internally at no extra cost for the device. 

Figure 2. Integrated Bus Hold circuit 

The integrated Bus Hold circuit acts like dynamic pull-up/pull-down 
resistors as follows: 

• When the input is at "0", the output of the inverter is at "1" so that 
the lower FET is ON and acts like a pull-down resistor. 

• Similarly, when the input is at "1", the upper FET is activated and 
acts like a pull-up resistor. 

When the input voltage varies, an input current will flow into or out of 
the input circuit (see Figure 3), so that when the input voltage rises, 
the input current will slowly increase, since the lower FET is 
conducting. Around the threshold level, the upper FET will then start 
conducting and the lower FET will stop conducting. Then the input 
current will reverse direction (input current flows out of the integrated 
bus hold circuit) slowly decreasing until the input voltage is at Vc . 
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Figure 3. Input Voltage (VIN) vs. Input Current ('IN) 

Description 
The following parameters describe the behaviour of the integrated 
bus hold circuit: 

• IBHL (for LVT called IHoLD) is the bus hold LOW sustaining 
current, that specifies an input current below which the bus hold 
circuit is keeping the input voltage lower than the 0.8V TTL 
switching level. 

• Similarly, input current (IBHH), the bus hold HIGH sustaining 
current will yield an input voltage higher that 2.OV when the input 
is at "1". 

• IBHLO is the bus hold LOW overdrive current. When the input is 
driven with this current, the input will change from a "0" to a "1". 

• Similarly, IBHHO specifies the input current that will change the 
input from a "1" to a "O". 

INTEGRATED BUS HOLD CIRCUITS FOR 5V 
TOLERANT DEVICES 
The circuit discussed in Figure 2 is the integrated bus hold circuit in 
its basic form as it is used in logic devices such as the ALVC. 

However, logic transceiver functions that have 5V tolerant outputs 
also require the integrated bus hold circuits to be 5V tolerant. For 
such cases, the bus hold circuits have been provided with additional 
components to enable bus hold circuits to handle 5V operation. 

Philips Semiconductors has provided two such solutions, the bus 
hold with Schottky diode and with dynamic backgate switching (see 
Figure 4) as follows: 

Bus Hold with Schottky Diode 
The standard solution for LVT devices uses a series Schottky diode 
(see Figure 4), which effectively blocks the current path from the 
input to Vcc. 

Bus Hold with Dynamic Backgate Switching 
The standard solution for LVCHXXXA devices is called dynamic 
backgate switching (see Figure 4), where the MOSFET is switched 
OFF when the input voltage exceeds VCC and the current path 
through the diode is blocked by some switches. 

Both bus hold circuits behave quite differently as shown in the 

VIN/IIN characteristics (see Figure 5) as follows: 

• The input current for LVT (with Schottky diode) becomes zero 
when the input exceeds (VCC — V diode)• 

• Whereas for LVCHXXXA devices with dynamic backgate 
switching have a hysteresis effect. When the input voltage 
exceeds (VCC + 0.6V), the input FET is turned off, so the input 
current becomes zero. The upper FET is turned on again when 
the voltage becomes lower than (VCC — 0.6V). 
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INPUT 

Integrated Bus Hold Circuit with Schottky Diode 

Integrated Bus Hold Circuit with Dynamic Backgate Switching 

SF01310 

Figure 4. Integrated Bus Hold Circuits with Schottky Diode and Dynamic Backgate Switching 

DRIVING A BUS HOLD CIRCUIT 
The input current is so low that virtually any part is capable of 
delivering enough current to toggle quite a number of paralleled 
inputs. At Philips Semiconductors we have performed tests with 
one (1) 74LV244 device (with 8mA output drive) driving from 0 to 10 
74LVC244As (without integrated bus hold circuits) and compared 
them with 0 to 10 74LVCH244As (with integrated bus hold circuits). 
These tests showed that the effects of integrated bus hold circuits 
on the total propagation delay are negligible. 

As a rule of thumb, adding one (1) integrated bus hold circuit gives 
an extra propagation delay of about 40 pa, so that one (1) LV device 
driving 10 integrated bus hold circuits will give an extra delay of 
0.4ns. Families with a higher output drive will have a propagation 
delay that is proportionally shorter. For instance, one 74LVC244 
(24mA driver) will have an extra propagation delay of about 15ps per 
integrated bus hold circuit load. 

When applying parts with integrated bus hold circuits in backplane 
buses, where the total current flowing in the bus are so high, the 
desired effects of integrated bus hold circuits may be negligible. 
The current that an integrated bus hold circuit can handle is by far 
insufficient to pull an active bus high ('1") or low ("0"). Only after all 
reflections are at a minimum can the integrated bus hold circuit 
become effective. Additionally, for crosstalk situations, the bus hold 
may be incapable of holding the bus to the required "1" or "0" state. 

0 

-100 

-200 

LVC 
LVT 

0 2 
VIN(V) 

3 3.3 4 s 

SF01311 

Figure 5. VIN vs 'IN for 5V tolerant Integrated Bus Hold Circuits 
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In some applications, the bus should become HIGH when all outputs 
driving the bus are in 3-state. In such cases, you should use a 
termination resistor, (AT pulled-up to Vcc) which is low enough to 
overrule all the bus holds connected to that circuit. AT is calculated 
as follows from equation 1: 
EQUATION 1 

VCC — VTH AT <  
IBHHO 

where VTH is the switching level HIGH 
IBHHO is the maximum overdrive current; the typical 
value is about a factor of two lower 

Example 
With a Vcc of 5V, IBHHO = 500µA and TTL switching levels (i.e. 
VTH = 2V), the termination resistor value should be less than 6kQ. 
Therefore, when more inputs are connected to the bus, this value is 
proportionally lower. 

Power Dissipation Effects 
Since a bus hold effectively forms a pull-up or pull-down resistor, it 
will dissipate extra power when the input changes state. 
Additionally, the driver must deliver extra current which creates more 
dissipation in the driver. 

Using conservative assumptions, you can calculate the following 
parameters from equation 2 for low voltage families when 
2.7V < Vcc < 3.6V : 
EQUATION 2 

P  BH f x TT 
x IHOLD x VCC 

≤ 2 
where PBH is the dissipation in the bus hold circuit itself 

TT is the average of the rise and fall times of the input 
signal 
f is the frequency of the input signal 

One important consequence of the above equation is that the 
dissipation of bus hold is dependent on the input rise and fall times 
which are primarily determined by the output drive capability of the 
driving component and the capacitive load. 

The frequency, fin the equation is normally NOT equal to the clock 
frequency, it is an effective input frequency. For example, if the 

input is HIGH for a long time, the dissipation during that time is 
essentially zero. Therefore, you should estimate the number of 
transitions based on a practical occurrence of "0's" and "1's". 

From equation 2, if IBHHO = 500µA and VAC = 3.3V, the following 
worst case dissipation value in µW can be determined from 
equation 3 as follows: 
EQUATION 3 

PBH ≤f x TT

where f is in MHz and 
TT is in ns 

Typically, the power dissipation is about half the value of PBH. 

Family Survey and Nomenclature 
Philips Semiconductors has integrated bus hold circuits in some 
advanced BiCMOS and CMOS families which are identified by the 
letter "H" in its the part number ( the exceptions are LVT and LVT16 
families) as follows: 

• A standard bus hold circuit with current path to Vcc is built in the 
following: 
— LVCH and ALVCH 

• An enhanced bus hold circuit without current path to Vcc is built in 
the following: 
— LVT, LVT16, ABTH, and ABTH16 using a Schottky diode 

arrangement 
— The 5 Volt tolerant LVCXXXA devices that use dynamic 

backgate switching. 

• Families such as LV, LVC, HLL, ABT, ABT16, and all 5V CMOS 
have no bus hold circuits. 

Conclusion 
This application note discusses the effects of bus hold circuits as 
applied by Philips Semiconductors in their advanced CMOS and 
BiCMOS logic families. Logic devices with bus hold circuits can 
have floating (open) inputs without any negative effects. They have 
a low power dissipation compared with using static pull-up or 
pull-down resistors and most importantly because they are 
integrated, they do not increase component count, keep costs low, 
and optimize the available space on the PCB. 
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INTRODUCTION 
There is no soldering method that is ideal for all IC packages. Wave 
soldering is often preferred when though-hole and surface mounted 
components are mixed on one printed-circuit board. However, wave 
soldering is not always suitable for surface mounted ICs, or for 
printed-circuits with high population densities. In these situations 
reflow soldering is often used. 

This text gives a very brief insight to a complex technology. A more 
in-depth account of soldering ICs can be found in our "IC Package 
Data book" (order code 9398 652 90011). 

THROUGH-HOLE MOUNTED PACKAGES 

Table 1. Types of through-hole mounted packages 

TYPE DESCRIPTION 

DIP plastic dual in-line package 

SDIP plastic shrink dual in-line package 

HDIP plastic heat-dissipating dual in-line package 

DBS plastic dual in-line bent from a single in-line package 

SIL plastic single in-line package 

Soldering by dipping or wave 
The maximum permissible temperature of the solder is 260°C; 
solder at this temperature must not be in contact with the joint for 
more than 5 seconds. The total contact time of successive solder 
waves must not exceed 5 seconds. 

The device may be mounted to the seating plane, but the 
temperature of the plastic body must not exceed the specified 
maximum storage temperature (Tsrg max). If the printed-circuit board 
has been pre-heated, forced cooling may be necessary immediately 
after soldering to keep the temperature within the permissible limit. 

Repairing soldered joints 
Apply a low voltage soldering iron (less than 24V) to the lead(s) of 
the package, below the seating plane or not more than 2mm above 
it. If the temperature of the soldering iron bit is less than 300°C it 
may remain in contact for up to 10 seconds. If the bit temperature is 
between 300 and 400°C, contact may be up to 5 seconds. 

SURFACE MOUNTED PACKAGES 

Table 2. Types of surface mounted packages 

TYPE DESCRIPTION 

SO plastic small outline package 

SSOP plastic shrink small outline package 

TSSOP plastic thin shrink small outline package 

VSO plastic very small outline package 

QFP plastic quad flat package 

LQFP plastic low profile quad flat package 

SQFP plastic shrink quad flat package 

TQFP plastic thin quad flat package 

PLCC plastic leaded chip carrier 

Reflow soldering 
Reflow soldering techniques are suitable for all SMD packages, 
ease of soldering varies with the type of package as indicated in 
Table 3. 

The choice of heating method may be influenced by larger plastic 
packages (QFP or PLCC with 44 leads, or more). If infrared or vapor 
phase heating is used and the large packages are not absolutely dry 
(less than 0.1% moisture content by weight), vaporization of the 
small amount of moisture in them can cause cracking of the plastic 
body. For more information on moisture prevention, refer to the 
Drypack chapter in our "Quality Reference Manual" 
(order code 9398 510 63011). 

Reflow soldering requires solde, r. me (a suspension of fine solder 
particles, flux and binding agent) to oe applied to the printed-circuit 
board by screen printing, stenciling or pressure-syringe dispensing 
before package placement. 

Several techniques exist for reflowing; for example, thermal 
conduction by heated belt. Dwell times vary between 50 and 
300 seconds depending on heating method. Typical reflow 
temperatures range from 215 to 250°C. 

Preheating is necessary to dry the paste and evaporate the binding 
agent. Preheating duration: 45 minutes at 45°C. 
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Table 3. Suitability of surface mounted packages for various soldering methods 
Rating from a' to `d': a' indicates most suitable (soldering is not difficult); 'd' indicates least suitable (soldering is achievable with difficulty). 

TYPE 
REFLOW METHOD DOUBLE WAVE 

METHOD INFRARED HOT BELT HOT GAS VAPOR PHASE RESISTANCE 

SO a a a a d a 

SSOP a a a c d c 

TSSOP b b b c d d 

VSO b b a b a b 

QFP b b a c a c 

LQFP b b a c d d 

SQFP b b a c d d 

TQFP b b a c d d 

PLCC c b b d d b 

Wave soldering 
Wave soldering is not recommended for SSOP, TSSOP, QFP, 
LQFP, SQFP or TQFP packages. This is because of the likelihood of 
solder bridging due to closely-spaced leads and the possibility of 
incomplete solder penetration in multi-lead devices. 

If wave soldering cannot be avoided, the following conditions must 
be observed: 

• A double-wave (a turbulent wave with high upward pressure 
followed by a smooth laminar wave) soldering technique should 
be used. 

• For SSOP, TSSOP and VSO packages, the longitudinal axis of 
the package footprint must be parallel to the solder flow and must 
incorporate solder thieves at the downstream end. 

• For QFP, LQFP and TQFP packages, the footprint must be at and 
angle of 45° to the board direction and must incorporate solder 
thieves downstream and at the side corners. 

Even with these conditions, only consider wave soldering for the 
following package types: 

• SO 

• VSO 

• PLCC 

• SSOP only with body width 4.4mm, e.g., SSOP16 (SOT369-1) 
or SSOP20 (SOT266-1). 

• QFP except QFP52 (SOT379-1), QFP100 (SOT317-1, SOT317-2 
and SOT382.1) and QFP160 (SOT322-1); these are not suitable 
for wave soldering. 

• LQFP except LQFP32 (SOT401-1), LQFP48 (SOT313-1, 
SOT313-2), LQFP64 (SOT314-2), LQFP80 (SOT315-1); these 
are not suitable for wave soldering. 

• TQFP except TQFP64 (SOT357-1), TQFP80 (SOT375-1) and 
TQFP100 (SOT386-1); these are not suitable for wave soldering. 

SQFP are not suitable for wave soldering. 

During placement and before soldering, the package must be fixed 
with a droplet of adhesive. The adhesive can be applied by screen 
printing, pin transfer or syringe dispensing. The package can be 
soldered after the adhesive is cured. 

Maximum permissible solder temperature is 260°C, and maximum 
duration of package immersion in solder is 10 seconds, if cooled to 
less than 150'C within 6 seconds. Typical dwell time is 4 seconds at 
250°C. 

A mildly-activated flux will eliminate the need for removal of 
corrosive residues in most applications. 

Repairing soldered joints 
Fix the component by first soldering two diagonally-opposite end 
leads. Use only a low voltage soldering iron (less than 24V) applied 
to the flat part of the lead. Contact time must be limited to 
10 seconds at up to 300°C. When using a dedicated tool, all other 
leads can be soldered in one operation within 2 to 5 seconds at 
between 270 and 320°C. 
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DIP14: plastic dual in-line package; 14 leads (300 mil) 
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DIMENSIONS (inch dimensions 
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are derived from the original mm dimensions) 

UNIT Amax. 
Al

min. 
A2

max. 
b b 1 c O11) E(1) e e 1 L M e M x w 2111

max. 

mm 4.2 0.51 3.2 
1.73 
1.13 

0.53 
0.38 

0.36 
0.23 

19.50 
18.55 

6.48 
6.20 .54 2 62 7. 
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0.77 
0.73 

0.26 
0.24 

0 30 .10 0. 
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Note 

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 
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DIP16: plastic dual in-line package; 16 leads (300 mil) 
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DIMENSIONS (inch dimensions are derived from the original mm dimensions) 

UNIT Amax. 
Al 

min. 
A2 

max. b b1 b2 a D111 E111 a e1 L ME MN W Z(1)
max. 

mm 4.2 0.51 3.2 1.73 
1.30 

0.53 
0.38 

1.25 
0.85 

0.36 
0.23 

19.50 
18.55 

6.48 
6.20 2 54 7 62 

3.60 
3.05 

8.25 
7.80 

10.0 
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Note 
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 
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DIP20: plastic dual in-line package; 20 leads (300 mil) 
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DIMENSIONS (inch dimensions are derived from the original mm dimensions) 

UNIT A 
max. Al min. A2max. b b1 c D 111 E 111 a e1 L ME M6 w 2111max. 

mm 4.2 0.51 3.2 173 
1.30 

0.53 
0.38 

0.36 
0.23 

26.92 
26.54 6.406.22 254 762 3.60 3.05 
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7.80 
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Note 

1. Plastic or metal protrusions o10.25 mm maximum per side are not included. 
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DIP24: plastic dual in-line package; 24 leads (300 mil) 
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DIMENSIONS (millimetre dimensions are derived from the original inch dimensions) 

UNIT Amax. Al min. A2max. b b1 
c D111 E111 e e1 L M E M H w z(') 

max. 

mm 4.70 0.38 3.94 
1.63 
1.14 

0.56 
0.43 

0.36 
0.25 

31.9 
31.5 

6.73 
6.48 

2.54 7.82 
3.51 
3.05 

8.13 
7.62 

10.03 
7.62 

0.25 2.05 

inches 0.785 0.015 0.155 0,064 
0.045 

0.022 
0.017 

0.014 
0.010 

1.256 
1.240 

0.265 
0.255 0.100 0.300 

0.138 
0.120 

0.32 
0.30 

0,395 
0.300 0.01 0.081 

Note 
1. Plastic or metal protrusions of 0.01 inches maximum per side are not included. 
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SO14: plastic small outline package; 14 leads; body width 3.9 mm SOT108-1 
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DIMENSIONS (inch dimensions are derived from the original mm dimensions) 
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1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 
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PLCC28: plastic leaded chip carrier; 28 leads; pedestal 

liilililifilililil f1 flJ 
li I —I — M —I — I J 

,) 
e 

Or 

25 

e'D 

X 

19 
A 

E 

b y

11 t-9 i i 1- '1 t--t 
• Z  

E18 

b1 

~I 26 
, 

I W© 

26 

~--~ 
I 

E HE 1 - -~- 
1 index 

~ - I 

f 1 ~ 

4 

\pin / 

.,2 ° A 
A4 Al :tiIiI1 IIt  

} 

5 11 
/ T 

y, ,f = v®A Lp

e ZD 
detail X 

  D B 

HD = v© B 

0 5 10 mm 

DIMENSIONS (millimetre dimensions are derived 

scale 

from the original inch dimensions) 

UNIT A 
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min. 
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ZE111
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419 0.13 0.25 3.05 
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0.040 0.007 0.007 0.004 0.081 0.081 

Note 

1. Plastic or metal protrusions of 0.01 inches maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE VERSION IEC JEDEC EIAJ PROJECTION 

35 02 25 
SOT261-3 MO-047AB -EEEI - '/ 97-12-16 

SOT261-3 

1997 Dec 16 982 



Philips Semiconductors 

Package outlines 

SO20: plastic small outline package; 20 leads; body width 7.5 mm 

E A 

L f _ LIUI1 
_Q Y 

T HE

20 

' 111111111 
. . . . . . . . • 11

a 
pin 1 index 

LP
_ 

11 ~ 6 

111 
■ ■ ■ 

1 1 
II II 

11111 
■ ■ ■ 

f L~ 

1 ■ ■ to detail 

P 

0 5 10mm 

DIMENSIONS (inch dimensions are derived from the original 

scale 

mm dimensions) 

UNIT max. Al A2 A3 b5 c Dt1f Eti l a HE L Lp Q v w y Z(1) 0 

m m 2.65 0.30 
0.10 

2.45 
2.25 0.25 0.49 

0.36 
0.32 
0.23 

13.0 
12.6 

7.6 
7.4 1.27 10.65 

10.00 1.4 1.1 
0.4 

1.1 
1.0 0.25 0.25 0.1 0.9 

0.4 8°

inches 0.10 0.012 
0.004 

0.096 
0.089 0.01

0.019 
0.014 

0.013 
0.009 

0.51 
0.49 

0.30 
0.29 0.050

0.419 
0.394 0.055

0.043 
0.016 

0.043 
0.039 0.01 0.01 0.004 

0.035 
0.016 

po

Note 

1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE VERSION IEC JEDEC EIAJ 

PROJECTION

05 01 24 
S0T163-1 075E04 MS-013AC L~J 97 05 22 

SOT163-1 

1997 May 22 983 



Philips Semiconductors 

Package outlines 

SO24: plastic small outline package; 24 leads; body width 7.5 mm SOT137-1 

D 

t 

Y 

0 
I 

detail X 

10 mm 

scale 

DIMENS ONS (inch dimensions are derived from the original mm dimensions) 

v© A 

UNIT 
A 

max. Al A2 A3 by C D111 E' 1 e HE 

mm 2.65 0.30 
0.10 

2.45 
2.25 0.25 

0.49 
0.36 

0.32 
0.23 

15.6 
15.2 

7.6 
7.4 1.27 

10.65 
10.00 

inches 0.10 0.012 
0.004 

0.096 
0.089 0.01 0.019 

0.014 
0.013 
0.009 

0.61 
0.60 

0.30 
0.29 0.050 0.419 

0.394 

L Lp O V w 
y Z 111 6 

1.4 1.1 
0.4 

1.1 
1.0 0.25 0.25 0.1 0.9 

0.4 8°
0°

0.055 0.043 
0.016 

0.043 
0.039 0.01 0.01 0.004 0.035 

0.016 

Note 
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

OUTLINE 
VERSION 

SOT 137-1 

REFERENCES EUROPEAN 
PROJECTION ISSUE DATE 

IEC JEDEC EIAJ 

075E05 MS-013AD 
0501 24 
97-05-22 

1997 May 22 984 



Philips Semiconductors 

Package outlines 

SO28: plastic small outline package; 28 leads; body width 7.5mm 

D E A 

~{O ~I 
Y r HE _ v© A 

—z--

2811 ■ 

1111111111111 
■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■ ■15 

D 

I 

~'-_-_

!\ 
A2 

(As) 

Ipin 

A 

i ndex _ 

11111111111111 ` 
iUUUUU lI II UIUUUUUi4 detail X 

e w0 
b y

0 5 10mm 

DIMENSIONS (inch dimensions are derived 

scale 

from the original mm dimensions) 

UNIT mex. At A2 A3 by c D111 E111 a HE L Lp O v w y Z ttl 8 

mm 2.65 0.30 
0.10 

2.45 
2.25 

0.49 
0.25 0.36 

0.32 
0.23 

18.1 
17.7 

7.6 
7.4 1.27

10.65 
10.00 1'4

1.1 
0.4 

1.1 
1.0 0.25 0.25 0.1 

0.9 
0.4

B°

inches 0.10 0.012 
0.004 

0.096 
0.089 

0.019 
0.01 0.014 

0.013 
0.009 

0.71 
0.69 

0.30 
0.29 0.050

0.419 
0.394 0.0

0.043 
0.016 

0.043 
0.039 0.01 0.01 0.004 

0.035 
0.016

po 

Note 

1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
VERSION IEC JEDEC EIAJ PROJECTION 

ISSUE DATE 

0501 24 
SDT136-1 075E06 MS-013AE 

EEEEF ( 97-05-22 

SOT136-1 

1997 May 22 985 



Philips Semiconductors 

Package outlines 

SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm 

A D E 

.I1iii1 1 111!11. c r

\ / T L  Y HE - A 

Zi 

,4p 

1 111111 
II II 1118 

v0M 

1 J Q 1 A2
S 1pin 1 index ~ I 

/\
^/`f 

V I Lp 

} t1 

~ 

1 1 1 1 111ii a n u I I 17 detail X 

v 

0 2.5 5mm 

DIMENSIONS (mm are the original 

scale 

dimensions) 

UNIT 
max.

Al A2 A3 by c Dt1) Et11 a HE L Lp O V w y Zt11 0 

mm 
2.0

0.21 
0.05 

1.80 
1.65 0.25

0.38 
0.25 

0.20 
0.09 

6.4 
6.0 

5.4 
5.2 0.65 

7.9 
76 1.25 

1.03 
0.63 

0.9 
0.7 0.2 0.13 0.1 1.4 

0.9 
8°
0°

Note 

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN ISSUE DATE 
VERSION IEC JEDEC EIAJ PROJECTION 

SOT337-1 MO-150AB II - t (' 
9 02 04 
96-01-18 

SOT337-1 

1996 Jan 18 986 



Philips Semiconductors 

Package outlines 

SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm 

D E A 

IhIlI1111 nn
1
Lili11'i. c s _ 

T \ 
\—/ L Y HE = v© A 

~ Z 

1611 
' 111'1111 

1 1 111 1 1 1 9

~, f (A3( AI
Pin 1 index 

~ Lp 

n n 
II III 

1 i l l I 1 1 •s detail X 

a F 

0 2.5 5 mm 
I I I 

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT max. Al A2 A3 by C D111 E111 a HE L Lp O v w y Z111 0 

mm 20 
0.21 
0.05 

1.80 
1.65 0'25

0.38 
0.25 

0.20 
0.09 

6.4 
6.0 

5.4 
5.2 0.65 7.9 

76 1'25 1.03 
0.63 

0.9 
0.7 0.2 0.13 0.1 1.00 

0.55 
8°
0° 

Note 
1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN ISSUE DATE VERSION IEC JEDEC EIAJ PROJECTION 

04 01 
SO1338-1 MO-150AC EEEEF \4! 

14 
95-02-04 

SOT338-1 

1995 Feb 04 987 



Philips Semiconductors 

Package outlines 

SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm 

A D E 

~ n 

,!11''ililui'Iil11'i, J ` / 
c~ L

HE = ® A 
I~ 

Z 

2011 

Y

I 
111/11111 

I I I I I I I 111 

v 

/
1
Y

4 I 

- - *---- 

pin 1 index 

Az 

1 
1

+ 
(A3) A

`J y

~`~ 

L p

1111/11111 
1 l i l n n l l I,, ho detail X 

D b
P

0 2.5 5 mm 

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT max Al Ap A3 by c D111 E111 a HE L Lp O v w y ZI1) 0 

mm 2.0 0.21 
0.05 

1.80 
1.65 0.25

0.38 
0.25 

0.20 
0.09 

7.4 
7.0 

5.4 
5.2 0.65 

7.9 
7.8 1.25 

1.03 
0.63 

0.9 
0.7 0.2 0.13 0.1 0.9 

0.5 
8°
O°

Note 

1. Plastic or metal protrusions of 0.20 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION IEC JEDEC EIAJ PROJECTION 

SOT339-1 MO-150AE EEE} (q, 
03 00 08 
95-02-04 

SOT339-1 

1995 Feb 04 988 



Philips Semiconductors 

Package outlines 

SSOP24: plastic shrink small outline package; 24 leads; body width 5.3 mm SOT340-1 

1995 Feb 04 989 



Philips Semiconductors 

Package outlines 

SSOP28: plastic shrink small outline package; 28 leads; body width 5.3mm SOT341-1 

0 

ilililililililhlilililililili 

Y 

DIMENSIONS (mm are he original dimensions) 

HE v Q A 

t 

(A3) 

} 
I 

I
A

A2 
à

1 A1

0 2.5 5 mm 

scale 

L p

L —

detail X 

f 
~~e 

UNIT 
A 

max. 
Al A2 A3 by C Dtt) Et11 e 

mm 2.0 
0.21 
0.05 

1.80 
1.65 0.25 

0.38 
0.25 

0.20 
0.09 

10.4 
10.0 

5.4 
5.2 

0.65 

Note 

1. Plastic or metal protrusions 210.20 mm maximum per side are not included. 

HE L LP O V w Y Z(1)

7.9 
7.6 

1.25 
1.03 
0.63 

0.9 
0.7 

0.2 0.13 0.1 
1.1 
0.7 

80
00

OUTLINE 
VERSION 

REFERENCES 

IEC JEDEC EIAJ 

EUROPEAN 
PROJECTION 

ISSUE DATE 

SOT341-1 MO-150AH l- % 
93 00 00 
95-02-04 

1995 Feb 04 990 



Philips Semiconductors 

Package outlines 

SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm SOT370-1 

8 fl fl fl fl fl fl fl fl fl fl~flflflflflflflflflflflfl;5

pin 1 index 

0 
I 

11 24 

w 

5 

scale 

DIMENSIONS (mm are the original dimensions) 

Q 
detail X 

10 mm 
I 

~O A 

UNIT 
A 

max. 
At A2 A3 by

mm 2.8 
0.4 

0.2 
2.35 
2.20 0.25 

0.3 

0.2 

0.22 

0.13 

Dlt l E111 e HE L Lp O w y 
Z 11) 0 

16.00 
15.75 

7.6 

7.4 
0.635 

10.4 
10.1 1.4 

1.0 

0.6 

1.2 

1.0 
0.25 0.18 0.1 

0.85 
0.40 

8°
0°

Note 

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 

OUTLINE 
VERSION 

REFERENCES 

IEC JEDEC EIAJ 

SOT370-1 MO-118A\ 

EUROPEAN 
PROJECTION 

ISSUE DATE 

03 11 02 
95-02-04 

1995 Feb 04 991 



Philips Semiconductors 

Package outlines 

SSOP56: plastic shrink small outline package; 56 leads; body width 7.5 mm 

A D E 

/ \~ 1 

1 t ; c~ 
O Y Hp = v® A 

z 56 
fl fl fl fl fl fl fl fl fl fl fl fl fl~~flflflflflflflflflflflflflfl29 

1 - Q 1 
—_ _ _ _--H-- - -- A

l

2 

1 

~1 (q 
A 

3) 

/~ 
( J~pin 1 index ~ 0

detail 

e 

0 

F 

5 10 mm 

DIMENS ONS (mm are the original dimensions) 

scale 

UNIT max. Al A2 A3 by c Dtit Et1) a HE L Lp O v w y Zt11 0 

mm 2.8 0.4 
0.2 

2.35 
2.20 0.25 0.3 

0.2 
0.22 
0.13 

18.55 
18.30 

7.6 
7.4 0.635 

10.4 
10.1 1.4

1.0 
0.6 

1.2 
1.0 0.25 0.18 0.1 0.85 

0.40 
8°
p°

Note 

1. Plastic or metal protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
DATE VERSION IEC JEDEC EIAJ PROJECTION ISSUE 

SOT371-1 MO-118A8 EEEEF ( 
03 11 02 
95-02-04 

SOT371-1 

1995 Feb 04 992 



Philips Semiconductors 

Package outlines 

TSSOPI4: plastic thin shrink small outline package; 14 leads; body width 4.4 mm 

J X
D E ' A 

—rc_~F \_`/ QY 
HE = A 

14 11 1 1 

Z 

I i i ' ' ' 
II 1 1 16

v0 

I 

O 

A2 (A3) _ 

index I pi~ I t ~l  

f Lpy 

 }

~e 

1 11 11 11 1 1 17
detail X 

bP

0 2.5 5mm 

scale 

DIMENSIONS (mm are he original dimensions) 

UNIT max. Al A2 A3 by c D(11 E1~1 a HE L L, O v w y Z(1) 8 

mm 1.10 0.15 
0.05 

0.95 
0.80 0.25 0.30 

0.19 
0.2 
0.1 

5.1 
4.9 

4.5 
4.3 0.65

6.6 
6.2 1'0

0.75 
0.50 

0.4 
0.3 0.2 0.13 0.1

0.72 
0.38 

8°
0° 

Notes 
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 
2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN DATE VERSION IEC JEDEC EIAJ PROJECTION ISSUE 

SOT402-1 MO-153 \tt% 
3407 12 
95-04-04 

SOT402-1 

1995 Apr 04 993 



Philips Semiconductors 

Package outlines 

P16: plastic thin shrink small outline package; 16 leads; body width 4.4 mm SOT403-1 

- D E _'Q X 

\_ I. - H_ fl  Y HE V A 

16 11 
1 1 1 1 1 1 1 1 

Z 

I I I 1 1 1 I 9

+ I I i O 1 
A2 \`~ (A3) A

index 

1 O Ii 

_y 
f7H 

1 1 1/1 1 1 1 
11 1 II II 1 1 1 18 

L ► 

detail X 

0 2.5 5 mm 
I 1 ' I 

DIMENSIONS (mm are he original 

scale 

dimensions) 

UNIT max. Al A2 A3 bP a D (1) E (2) a HE L Lp Q V w y Z (1J a 

mm 1.10 
0.15 
0.05 

0.95 
0.80 0.25

0.30 
0.19 

0.2 
0.1 

5.1 
4.9 

4.5 
4,3 0.65 

6.6 
62 1.0

0.75 
0.50 

0.4 
0.3 0.2 0.13 0.1 

0.40 
0.06 

8°
0°

Notes 

1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION 
IEC JEDEC EIAJ PROJECTION 

SOT403-1 MO-153 
~( 

1, 
240712 
95-04-04 

1995 Apr04 994 



Philips Semiconductors 

Package outlines 

TSSOP20: plastic thin shrink small outline package; 20 leads; body width 4.4 mm 

• D ► E 1 A 
X 

1 J _ FuuuiruuLn c \ , I/ _ 
HE —• Y = V® A 

~Z 

2011 11111111111 
1111'11111 

f ~ 1 
A2 (A3) - 

pin 
- 
index 

A 

1 

1111111111 
111 n n 11111,0 

detail X 

0 
b 

0 2.5 5 mm 

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT 
max

At A2 A3 by c D111 E 1s) a HE L Lp O V w y 211) 0 

mm 1.10 
0.15 
0.05

0.95 
0.80 0.25 

0.30 
0.19 

 0.2 
0.1 

6.6 
6.4 

4.5 
4.3 

0.65
6.6 
6.2 1.0 

0.75 
0.50 

0.4 
0.3 

0.2 0.13 0.1 
0.5 
0.2 

60
0°

Notes 
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
DATE VERSION IEC JEDEC EIAJ PROJECTION ISSUE 

SOT360-1 MO-153AC ) - I I (4 
0306 16 
95-02-04 

SOT360-1 

1995 Feb 04 995 



Philips Semiconductors 

Package outlines 

TSSOP24: plastic thin shrink small outline package; 24 leads; body width 4.4 mm 

E p ► 1 A n 

1 _ 

cV 
HEl~~ 

— Z 

24 11 111.1111111 13

Y

11111111111 

t ~ 1 
'0`2 (A3) A 

pin 1 index I Al / \~ 

..  L pi 

1IIIIflf 
111111111111 

IIIII112 
~~-► 

detail X 
w~M 

b y

0 
I 

2.5 5mm 
I

DIMENSIONS (mm are the original dimensions) 

scale 

UNIT 
max.

Al Az A3 by c D111 E(~1 a HE L Lp O v w y Z11) B 

mm 1.10 
0.15 
0.05 

0.95 
0.80 0.25

0.30 
0.19 

0.2 
0.1 

7.9 
7.7 

4.5 
4.3 0.65 

6.6 
6.2 1'0 

0.75 
0.50

0.4 
0.3 0.2 0.13 0.1 

0.5 
0.2 

8°
0°

Notes 

1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION 
IEC JEDEC EIAJ 

PROJECTION 

SOT355-1 MO-153AD (q,
030616 
95-02-04 

SOT355-1 

1995 Feb 04 996 



Philips Semiconductors 

Package outlines 

TSSOP48: plastic thin shrink small outline package; 48 leads; body width 6.1 mm SOT362-1 

t{Q

48 

Y 

=RRRRRRRRRRRRRRRRRRRRRRR25

pin 1 index 

d 

LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ _ _ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ LJ U 24 

D

DIMENSIONS (mm are the original dimensions). 

UNIT 
A 

max. Ai A2 A3 by C 

mm 1.2 
0.15 
0.05 

1.05 
0.85 0.25 

0.28 
0.17 

0.2 
0.1 

w® 

E ►~ ~A 
X 

 `-I 

I 1 L 1 

 1=1 V®A 

A2 

O 

i 
LPG

L 

detail X 

0 2.5 5mm 

scale 

D11) E(2) C HE L Lp O V w y Z 0 

12.6 
12.4 

6.2 
6.0 

0.5 
8.3 
7.9 

1 
0.8 
0.4 

0.50 
0.35 

0.25 0.08 0.1 
0.8 
0.4 

8°
0°

Notes 
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included. 

2. Plastic interlead protrusions of 0.25 mm maximum per side are not included. 

OUTLINE 
VERSION 

REFERENCES 

IEC JEDEC EIAJ 

EUROPEAN 
PROJECTION ISSUE DATE 

SOT362-1 MO-153ED t-J 95-02-10 

1995 Feb 10 997 



Philips Semiconductors 

Package outlines 

TSSOP56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm 

E ►t Q~ .. D 

r \ I-- Gt=~tLLLt3t_L_Lt_~~tiJC~tL_ttLJ _ crJ 

HE ► = v® A 
U 

56=RRRRRRRRRRRRRRRRR=RRRRRRRRR29

Y 

~Z 

1
A2  (As) A 

I ` 
pin 1 index

.— 

r L Py 
L—► 

e 

1, LJ LJ LJ LJ LJ LJ LJ LJ LJ R R LJ LJ LJ R R LJ LJ LJ LI LJ LJ LJ LJ LJ LJ 28 detail X _ - 
~l~ w ® 

b y

0 2.5 5 mm 
I , , , r . ' i 

DIMENSIONS (mm are the original dimensions). 

scale 

UNIT mex
Al A2 A3 by c D11> E1 a HE L LP O V w y Z B 

mm 1.2 0.15 0.05 1,05 
0.85

0.28 
0.25 0,17 

0.2 
0.1 

14.1 
13.9 

6.2 
6.0 0.5

8.3 
7.9 1.0 

0.8 
0.4 

0.50 
0.35 

0.25 0.08 0.1 
0.5 
0.1 

8°
0°

Notes 

1. Plastic or metal protrusions of 0.15 mm maximum 

2. Plastic interlead protrusions of 0.25 mm maximum 

per side are not included. 

per side are not included. 

OUTLINE REFERENCES EUROPEAN 
ISSUE DATE 

VERSION IEC JEDEC EIAJ PROJECTION 

SOT364-1 MO-153EE 
~ @. 

03-0203 
95-02-10 

SOT364-1 

1995 Feb 10 998 



Philips Semiconductors 

Package outlines 

PLCC20: plastic leaded chip carrier; 20 leads 

---~ 

1 
I 

— — 
eD

/ 

-O Y X 

b y

418 14 
- - U. - - __i 

191 
13 i 

Z 

gil 
bt

I. w~ 
20I 

1 
1 index 

 E 
HE

pin 

It 
k 

~ 

• 
• e 

~ 9 

A 
At 

A4

(A3) 
U. •U u - •U ~■ --~ 
4 8 

e y ZD f 
detail X 

D B 

HD - VQ B 

0 5 10 mm 
I I • I 

scale 

DIMENSIONS (millimetre dimensions are derived from the original inch dimensions) 

UNIT A '41 
min. 

A3 
A4

max. 
bP b1 D(1) Et') a eD eE HD HE k L8 v w Y 

7D111 
max. 

ZE111 
max. (~ 

mm 4.57 419 0.51 0.25 3.05 
0.53 
0.33 

0.81 
0.66 

9.04 
8.89 

9.04 
8.89 1.27

8.38 
7.37 

8.38 
7.37 

10.03 
9.78 

10.03 
9.78 

1.22 
1.07 

1.44 
1.02 0.18 0.18 0.10 2.16 2.16 

inches 0.180 
0.165 0.020 0.01 0.12 

0.021 
0.013 

0.032 
0.026 

0.356 
0.350 

0.356 
0.350 0.05

0.330 
0.290 

0.330 
0.290 

0.395 
0.385 

0.395 
0.385 

0.048 
0.042 

0.057 
0.040 0.007 0.007 0.004 0.085 0.085 

45O

Note 

1. Plastic or metal protrusions of 0.01 inches maximum per side are not included. 

OUTLINE REFERENCES EUROPEAN 
VERSION IEC JEDEC EIAJ PROJECTION ISSUE DATE 

SOT380-1 MO-047AA   t~J 
33 02 25 
97-12-16 

SOT380-1 

1997 Dec 16 999 



Philips Semiconductors 

Package outlines 

PLCC28: plastic leaded chip carrer; 28 leads; pedestal 

~~--~\ 

\1 4 / 

~illlllllnlltull/i 
_ 

% 
\~ N I N I i N s..../s..../,

25 

eD

19 
A

eE

b p

n n n n n n n 
_ 

• 
Z 

E,8 

rI b 

' 

1 

26 1 1 
f 1 1 wQ 

281 
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DIMENSIONS (millimetre dimensions are derived 

scale 

from the original inch dimensions) 

UNIT A 
Al

min. 
A3

max . 
A4 by b1 D111 E111 a eD eE HD HE k f Lp v w y 

ZD(t) 

max. 

28111 

max. 

mm 4.57 419 0.13 0.25 3,05 
0.53 
0.33 

0.81 
0.66 

11,58 
11.43 

11.58 
11.43 1'27

10.92 
9,91 

10.92 
9.91 

12.57 
12.32 

12,57 
12.32 

1.22 
1.07 

5.69 
5,54 

1,44 
1,02 0.18 0.18 0.10 2.06 2.06 

450

inches 0.180 
0.165 0.005 0.01 0.12 0.021 

0.013 
0.032 
0.026 

0.456 
0.450 

0.456 
0.450 0.05

0.430 
0.390 

0.430 
0.390 

0.495 
0.485 

0.495 
0.485 

0.048 
0.042 

0.224 
0.218 

0.057 
0.040 0.007 0.007 0,004 0.081 0.081 

Note 
1. Plastic or metal protrusions 010.01 inches maximum per side are not included. 
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DATA HANDBOOK SYSTEM 
Philips Semiconductors data handbooks contain all pertinent 
data available at the time of publication and each is revised 
and reissued regularly. 

Loose data sheets are sent to subscribers to keep them 
up-to-date on additions or alterations made during the 
lifetime of a data handbook. 

Catalogs are available for selected product ranges (some 
catalogs are also on floppy discs). 

Our data handbook titles are listed here. 

Integrated Circuits 

Book Title 

IC01 Semiconductors for Radio, Audio and 
CD/DVD Systems 

IC02 Semiconductors for Television and Video Systems 

IC03 Semiconductors for Wired Telecom Systems 

IC04 HE4000B Logic Family CMOS 

IC05 Advanced Low-power Schottky (ALS) Logic 

IC06 High-speed CMOS Logic Family 

IC11 General-purpose/Linear ICs 

IC12 I2C Peripherals 

IC13 Programmable Logic Devices (PLD) 

IC14 8048-based 8-bit Microcontrollers 

IC15 FAST TTL Logic Series 

IC16 CMOS ICs for Clocks, Watches and 
Real Time Clocks 

IC17 Semiconductors for Wireless Communications 

IC18 Semiconductors for In-Car Electronics 

IC19 ICs for Data Communications 

IC20 80051-based 8-bit Microcontrollers 

IC22 Multimedia ICs 

IC23 BiCMOS Bus Interface Logic 

IC24 Low Voltage CMOS & BiCMOS Logic 

IC25 16-bit 80051XA Microcontrollers 
(eXtended Architecture) 

IC26 Integrated Circuit Packages 

IC27 Complex Programmable Logic Devices 

Discrete Semiconductors 

Book Title 

SC01 Small-signal and Medium-power Diodes 

SC02 Power Diodes 

SC03 Power Thyristors and Triacs 

SC04 Small-signal Transistors 

SC05 Video Transistors and Modules for Monitors 

SC06 High-voltage and Switching NPN Power 
Transistors 

SC07 Small-signal Field-effect Transistors 

SC13 Power MOS Transistors 

SC14 RF Wideband Transistors 

SC16 Wideband Hybrid Amplifier Modules for CATV 

SC17 Semiconductor Sensors 

SC18 Discrete Semiconductor Packages 

SC19 RF & Microwave Power Transistors, 
RF Power Modules and Circulators/Isolators 

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS? 
For more information about Philips Semiconductors data 
handbooks, catalogs and subscriptions, contact your nearest 
Philips Semiconductors national organization, select from 
the address list on the back cover of this handbook. 
Product specialists are at your service and inquiries are 
answered promptly. 
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OVERVIEW OF PHILIPS COMPONENTS 
DATA HANDBOOKS 
Our sister product division, Philips Components, also has a 
comprehensive data handbook system to support their 
products. Their data handbook titles are listed here. 

Display Components 

Book Title 

DC01 Colour Television Tubes 

DC02 Monochrome Monitor Tubes and Deflection Units 

DC03 Television Tuners, Coaxial Aerial Input 
Assemblies 

DC04 Colour Monitor and Multimedia Tubes 

DC05 Wire Wound Components 

Magnetic Products 

MA01 Soft Ferrites 

MA03 Piezoelectric Ceramics 
Specialty Ferrites 

MA04 Dry-reed Switches 

Passive Components 

PA01 

PA02 

PA03 

PA04 

PA05 

PA06 

PAO6a 

PA06b 

PA08 

PA10 

PA11 

Electrolytic Capacitors 

Varistors, Thermistors and Sensors 

Potentiometers 

Variable Capacitors 

Film Capacitors 

Ceramic Capacitors 

Surface Mounted Ceramic Multilayer Capacitors 

Leaded Ceramic Capacitors 

Fixed Resistors 

Quartz Crystals 

Quartz Oscillators 

MORE INFORMATION FROM PHILIPS 
COMPONENTS? 
For more information contact your nearest Philips 
Components national organization shown in the following list. 

Australia: North Ryde, Tel. +61 29805 4455, Fax. +61 2 9805 4466 
Austria: Wien, Tel. +431 60 101 12 41, Fax. +431 60 101 12 11 
Belarus: Minsk, Tel. +375 172 200 924/733, Fax. +375 172 200 773 
Benelux: Eindhoven, Tel. +31 402783 749, Fax. +31 40 2788 399 
Brazil: Sao Paulo, Tel. +5511 821 2333, Fax. +55 11 829 1849 
Canada: Scarborough, Tel. 1 416 292 5161, Fax. 1 416 754 6248 
China: Shanghai, Tel. +862163541088, Fax. +86 21 6354 1060 
Denmark: Copenhagen, Tel. +4532883333, Fax. +45 31 571 949 
Finland: Espoo, Tel. 3589615800, Fax. 358961580510 
France: Suresnes, Tel. +331 4099 6161, Fax. +331 4099 6493 
Germany: Hamburg, Tel. +49 40 2489-0, Fax. +4940 2489 1400 
Greece: Tavros, Tel. +301 4894 339/+30 1 4894 239, Fax. +301 4814 240 
Hong Kong: Kowioon, Tel. +852 2784 3000, Fax. +852 2784 3003 
India: Mumbai, Tel. +91 22 4930 311, Fax. +91 22 4930 966/4950 304 
Indonesia: Jakarta, Tel. +6221 794 0040, Fax. +6221 794 0080 
Ireland: Dublin, Tel. +3531 7640 203, Fax. +353 1 7640 210 
Israel: Tel Aviv, Tel. +9723 6450 444, Fax. +97236491 007 
Italy: Milano, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557 
Japan: Tokyo, Tel. +81 3 3740 5135, Fax. +81 3 3740 5035 
Korea (Republic xli: Seoul, Tel. +8227091472, Fax. +8227091480 
Malaysia: Pulau Pinang, Tel. +60 3 750 5213, Fax. +60 3 757 4880 
Mexico: El Paso, Tel. +529157724020, Fax. +52 915 772 4332 
New Zealand: Aukland, Tel. +6498154000, Fax. +6498497811 
Norway: Oslo, Tel. +47 22 74 8000, Fax +47 22 74 8341 
Pakistan: Karachi, Tel. +9221 587 4641-49, 
Fax. +92 21 577 035/+92 21 587 4546 
Philippines: Manila, Tel. +6328166345, Fax. +6328173474 
Poland: Warszawa, Tel. +48226122594, Fax. +48 22 612 2327 
Portugal: Linda-A-Velha, Tel. +351 1 416 3160/416 3333, 
Fax. +351 1 416 3174/416 3366 
Russia: Moscow, Tel. +7957556918, Fax. +7 95 755 6919 
Singapore: Singapore, Tel. +65 350 2000, Fax. +65 3551758 
South Africa: Johannesburg, Tel. +2711 470 5911, Fax. +2711 470 5494 
Spain: Barcelona, Tel. +3433016312, Fax. +343301 4243 
Sweden: Stockholm, Tel. +46 85985 2000, Fax. +46 8 5985 2745 
Switzerland: Zurich, Tel. +41 1 4982211, Fax. +41 1 481 7730 
Taiwan: Taipei, Tel. +886221342900, Fax. +886221342929 
Thailand: Bangkok, Tel. +66 2 745 4090, Fax. +66 2 398 0793 
Turkey: Istanbul, Tel. +90 212 279 2770, Fax. +90 212 282 6707 
United Kingdom: Dorking Tel. +44 1306 512 000, Fax. +44 1306 512 345 
United States: 
• Ann Arbor, MI, Tel. +1 734 996 9400, Fax. +1 734 761 2776 
• Saugerties, NY, Tel. +19142462811, Fax. +1 914 246 0487 
• San Jose, CA, Tel. +1 408 570 5600, Fax. +1 408 570 5700 
Yugoslavia (Federal Republic o1): Belgrade, Tel. +381 11 625 344/373, 
Fax. +381 11 635 777 
Internet: 
• Passive Components: www.passives.comp.philips.com 

For all other countries apply to: 
Philips Components, Marketing Communications, Building BF-1, 
P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands 
Fax. +31-40-2724547. 
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North American Sales Offices, Representative 
and Distributors 

PHILIPS 
SEMICONDUCTORS 
811 East Arques Avenue 
P.O. Box 3409 
Sunnyvale, CA 94088-3409 

ALABAMA 
Huntsville 

Philips Semiconductors 
Phone: (256) 464-9101 

(256)464-0111 

Elcom, Inc. 
Phone: (256) 830-4001 

ARIZONA 
Scottsdale 

Thom Luke Sales, Inc. 
Phone: (602) 451-5400 

Tempe 
Philips Semiconductors 
Phone: (602) 820-2225 

CALIFORNIA 
Calabasas 

Philips Semiconductors 
Phone: (818) 880-6304 
Centaur Corporation 
Phone: (818) 878-5800 

Granite Bay 
B.A.E. Sales, Inc. 
Phone: (916) 652-6777 
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Philips Semiconductors 
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Philips Semiconductors 
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Philips Semiconductors 
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Philips Semiconductors 
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Phone: (303) 649-9717 
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JEBCO, Inc. 
Phone: (203) 265-1318 
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Phone: (770) 447-8200 
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Phone: (770) 447-8200 
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Phone: (303) 649-9717 

ILLINOIS 
Itasca 

Philips Semiconductors 
Phone: (630) 250-0050 

INDIANA 
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Mohrfield Marketing, Inc. 
Phone: (317) 546-6969 

Kokomo 
Philips Semiconductors 
Phone: (765) 459-5355 
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Phone: (219) 627-5355 

KANSAS 
(Bloomington, Minnesota) 

High Technology Sales, Inc. 
Phone: (612) 844-9933 

KENTUCKY 
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Phone: (317) 546-6969 

MARYLAND 
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S-J Associates, Inc. 
Phone: (516) 536-4242 
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JEBCO, Inc. 
Phone: (978) 256-5800 

Westford 
Philips Semiconductors 
Phone: (978) 692-6211 

MICHIGAN 
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Philips Semiconductors 
Phone: (248) 848-7600 

Novi 
Mohrfield Marketing, Inc. 
Phone: (248) 380-8100 

MINNESOTA 
Bloomington 

High Technology Sales, Inc. 
Phone: (612) 844-9933 

MISSOURI 
(Bloomington, Minnesota) 

High Technology Sales, Inc. 
Phone: (612) 844-9933 

NEBRASKA 
(Bloomington, Minnesota) 

High Technology Sales, Inc. 
Phone: (612) 844-9933 

NEW JERSEY 
Toms River 

Philips Semiconductors 
Phone: (732) 505-1200 

(732) 240-1479 

NEW MEXICO 
(Scottsdale, Arizona) 

Thom Luke Sales, Inc. 
Phone: (602) 451-5400 

NEW YORK 
Rockville Centre 

S-J Associates, Inc. 
Phone: (516) 536-4242 

(Chelmsford, Massachusetts) 
JEBCO, Inc. 
Phone: (978) 256-5800 

NORTH CAROLINA 
Cary 

Philips Semiconductors 
Phone: (919) 462-1332 

(919)462-6361 

Raleigh 
Elcom, Inc. 
Phone: (919) 743-5200 

OHIO 
(Indianapolis, Indiana) 

Mohrfield Marketing, Inc. 
Phone: (317) 546-6969 

OKLAHOMA 
(Richardson, Texas) 

OM Associates, Inc. 
Phone: (972) 690-6746 

OREGON 
Beaverton 

Philips Semiconductors 
Phone: (503) 627-0110 

Cascade-Tech 
Phone: (503) 645-9660 

PENNSYLVANIA 
(Indianapolis, Indiana) 

Mohrfield Marketing, Inc. 
Phone: (317) 546-6969 

(Rockville Centre, New York) 
S-J Associates, Inc. 
Phone: (516) 536-4242 

TENNESSEE 
Dandridge 

Philips Semiconductors 
Phone: (423) 397-5557 

TEXAS 
Austin 

OM Associates, Inc. 
Phone: (512) 794-9971 

Houston 
Philips Semiconductors 
Phone: (281) 999-1316 

OM Associates, Inc. 
Phone: (281) 376-6400 

Richardson 
Philips Semiconductors 
Phone: (972) 644-1610 

OM Associates, Inc. 
Phone: (972) 690-6746 

VIRGINIA 
(Rockville Centre, New York) 

S-J Associates, Inc. 
Phone: (516) 536-4242 

WASHINGTON 
Kirkland 

Cascade-Tech 
Phone: (425) 822-7299 

WISCONSIN 
(Bloomington, Minnesota) 

High Technology Sales, Inc. 
Phone: (612) 844-9933 

CANADA 
PHILIPS 
SEMICONDUCTORS 
CANADA, LTD. 

Calgary, Alberta 
Tech-Trek, Ltd. 
Phone: (403) 291-6866 

Kanata, Ontario 
Tech-Trek, Ltd. 
Phone: (613) 599-8787 

Mississauga, Ontario 
Tech-Trek, Ltd. 
Phone: (905) 238-0366 

Richmond, B.C. 
Tech-Trek, Ltd. 
Phone: (604) 276-8735 

Ville St. Laurent, Quebec 
Tech-Trek, Ltd. 
Phone: (514) 337-7540 

MEXICO 
Guadalajara 

Mepco Centralab, Inc./Philips 
Phone: 8-011-52-3-122-2325 

Monterrey 
Mepco Centralab, Inc./Philips 
Phone: 8-011-52-8-399-0164 

El Paso, TX 
Philips Components 
Phone: (915) 772-4020 

PUERTO RICO 
(Norcross, Georgia) 

Elcom, Inc. 
Phone : (770)447-8200 

DISTRIBUTORS 

Contact one of our 
local distributors: 
Allied Electronics 
Arrow Electronics, Inc. 
Avnet EMG 
Future Electronics 
Marshall Industries 
Newark Electronics 
Richardson Electronics 
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Philips Semiconductors - a worldwide company 

Argentina: see South America 
Australia: 34 Waterloo Road, NORTH RYDE, NSW 2113, 
Tel. +61 2 9805 4455, Fax. +61 2 9805 4466 
Austria: Computerstr. 6, A-1101 WIEN, P.O. Box 213, Tel. +43 160 1010, 
Fax. +43 160 101 1210 

Belarus: Hotel Minsk Business Center, Bld. 3, r. 1211, Volodarski Str. 6, 
220050 MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773 
Belgium: see The Netherlands 

Brazil: see South America 

Bulgaria: Philips Bulgaria Ltd., Energoproject, 15th floor, 
51 James Bourchier Blvd., 1407 SOFIA, 
Tel. +3592689211, Fax. +3592689102 

Canada: PHILIPS SEMICONDUCTORS/COMPONENTS, Tel. +1 800 234 7381 

China/Hong Kong: 501 Hong Kong Industrial Technology Centre, 
72 Tat Chee Avenue, Kowloon Tong, HONG KONG, 
Tel. +852 2319 7888, Fax. +852 2319 7700 

Colombia: see South America 

Czech Republic: see Austria 

Denmark: Prags Boulevard 80, PB 1919, DK-2300 COPENHAGEN S, 
Tel. +45 32 88 2636, Fax. +45 31 57 0044 

Finland: Sinikalliontie 3, FIN-02630 ESPOO, 
Tel. +3589615800, Fax. +358961580920 

France: 51 Rue Carnot, BP317, 92156 SURESNES Cedex, 
Tel. +331 40 99 6161, Fax. +331 40 99 6427 

Germany: Hammerbrookstra6e 69, D-20097 HAMBURG, 
Tel. +49 40 23 53 60, Fax. +49 40 23 536 300 

Greece: No. 15, 25th March Street, GR 17778 TAVROS/ATHENS, 
Tel. +30 1 4894 339/239, Fax. +30 1 4814 240 

Hungary: see Austria 

India: Philips INDIA Ltd, Band Box Building, 2nd floor, 
254-D, Dr. Annie Besant Road, Worli, MUMBAI 400 025, 
Tel. +91 22 493 8541, Fax. +91 22 493 0966 

Indonesia: PT Philips Development Corporation, Semiconductors Division, 
Gedung Philips, JI. Buncit Raya Kay.99-100, JAKARTA 12510, 
Tel. +6221 794 0040 ext. 2501, Fax. +6221 794 0080 

Ireland: Newstead, Clonskeagh, DUBLIN 14, 
Tel. +353 1 7640 000, Fax +353 1 7640 200 

Israel: RAPAC Electronics, 7 Kehilat Saloniki St, PO Box 18053, 
TEL AVIV 61180, Tel. +97236450444, Fax. +97236491007 
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P.O. BOX 172, NL-7480 AD HAAKSBERGEN 
TEL.: +31-535733333, FAX: +31-535733888 

Middle East: see Italy 

Netherlands: Postbus 90050, 5600 PB EINDHOVEN, Bldg. VB, 
Tel. +31 40 27 82785, Fax. +31 40 27 88399 
New Zealand: 2 Wagener Place, C.P.O. Box 1041, AUCKLAND, 
Tel. +6498494160, Fax. +6498497811 

Norway: Box 1, Manglerud 0612, OSLO, 
Tel. +4722 74 8000, Fax. +4722 74 8341 

Pakistan: see Singapore 

Philippines: Philips Semiconductors Philippines Inc., 
106 Valero St. Salcedo Village, P.O. Box 2108 MCC, MAKATI, Metro MANILA, 
Tel. +6326166380, Fax. +6328173474 

Poland: UI. Lukiska 10, PL 04-123 WARSZAWA, 
Tel. +48226122831, Fax. +48 22 612 2327 

Portugal: see Spain 

Romania: see Italy 

Russia: Philips Russia, UI. Usatcheva 35A, 119048 MOSCOW, 
Tel. +70957556918, Fax. +7 095 755 6919 

Singapore: Lorong 1, Toa Payoh, SINGAPORE 319762, 
Tel. +65 350 2538, Fax. +65 251 6500 

Slovakia: see Austria 

Slovenia: see Italy 

South Africa: S.A. PHILIPS Pty Ltd., 195-215 Main Road Martindale, 
2092 JOHANNESBURG, P.O. Box 7430 Johannesburg 2000, 
Tel. +27114705911, Fax. +2711470 5494 

South America: Al. Vicente Pinzon, 173, 6th floor, 04547-130 SAO PAULO, SP, 
Brazil, Tel. +55 11 821 2333, Fax. +55 11 821 2382 

Spain: Balmes 22, 08007 BARCELONA, 
Tel. +34 93 301 6312, Fax +34 93 301 4107 

Sweden: Kottbygatan 7, Akalla, S-16485 STOCKHOLM, 
Tel. +46 8 5985 2000, Fax. +46 8 5985 2745 

Switzerland: Allmendstrasse 140, CH-8027 ZURICH, 
Tel. +41 1 488 2741 Fax. +41 1 488 3263 

Taiwan: Philips Semiconductors, 6F, No. 96, Chien Kuo N. Rd., Sec. 1, TAIPEI, 
Taiwan Tel. +886221342865, Fax. +886221342874 

Thailand: PHILIPS ELECTRONICS (THAILAND) Ltd., 
209/2 Sanpavuth-Bangna Road Prakanong, BANGKOK 10260, 
Tel. +66 2 745 4090, Fax. +66 2 398 0793 

Turkey: Talatpasa Cad. No. 5, 80640 GULTEPE/ISTANBUL, 
Tel. +90 212 279 2770, Fax. +90 212 282 6707 

Ukraine: PHILIPS UKRAINE, 4 Patrice Lumumba str., Building B, Floor 7, 
252042 KIEV, Tel. +380 44 264 2776, Fax. +38044 268 0461 

United Kingdom: Philips Semiconductors Ltd., 276 Bath Road, Hayes, 
MIDDLESEX UB3 58X, Tel. +44 181 730 5000, Fax. +44 181 754 8421 

United States: 811 East Arques Avenue, SUNNYVALE, CA 94088-3409, 
Tel. +1 800 234 7381 

Uruguay: see South America 

Vietnam: see Singapore 

Yugoslavia: PHILIPS, Trg N. Pasica 5/v, 11000 BEOGRAD, 
Tel. +381 11 625344, Fax.+381 11 635 777 

ting & Sales Internet: http://www.semiconductors.philips.com 
etherlands, Fax. +31 40 27 24825 
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