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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service for our customers. We have
athree-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 substancesthat, 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 domesticwaste is
usually not permitted.
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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.

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.

Preliminary Specification | Preproduction Product

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.

Product Specification Full Production

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.

Short-form specification —

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.



Philips Semiconductors Preface

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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Family specifications
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LV 5V Family Characteristics 53
LVC Family Characteristics 55
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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 BEXINBIBE ; oo son s i5 555 §55 165 551 s bim sy Sorifus mrra B Ao o 61878 v 08 TR TR G 03 T M8 B8 moms 74
74LVU04 Hex inverter (Unbuffered) 78
74LV08 Quad 24nput ANDIGARe ... uiv s sionisvanm s wras wavs e a/aiorarata 85
74LV10 Triple 3-input NAND gate 89
74LV11 Triple 3-input AND gate .......ovvvviinninnrnneenneenn.. 93
74LV14 Hex inverting Schmitt-trigger 97
74LV20 Dual 4=input NAND QRN . v v aarm s sram svave o vswve s o 05760675 000818518 55853, 55418155871 b7858 (6 SeBTaY a3 505415 103
74LV27 Triplei3NPUL INOR GEEE! /-0 nr avuss.oomnmmsansisrosmas s o #7ss s 45siaros a8 s 1S58 K605 o m i anmorlo i o s ok 108
74LV32 QUAd 2-INPUE OR GAEE . .. .o e ettt ettt e e e 112
74LV74 Dual D-type flip-flop with set and reset; positive edge trigger ..............oviiiiiiiiiiiieaninenan.. 116
74LV86 Quad 2-Input EXCLUSIVE OR Gt . . . .« ettt ettt eee et e e e e et e e e e e 122
74LV107 Dual J-K flip-flop with reset; negative-edge trigger .............c.ouiuiiiiiiii i 126
74LV109 Dual J-K flip-flop with set and reset, positive-edge trigger . ... .........overeiiieeieeieeniaann. 132
74LV123 Dual retriggerable monostable multivibrator withreset ............ ... ... .. .. i 138
74LV125 Quad BulterNine:Arver (B-STAtOY e s oiummme o/eimsiss s s oo s oo s mas e et s A sl A 148
74LV126 Quad buffer/line driver (3=-State) ..« s cvwusn wu sov o in son e o s ime s oo e S 153
74LV132 Quad 2-Input NAND Schmitt-trigger . . .. ..ottt et et e i eans 158
74LV138 3-to-8 line decoder/demultiplexer, iNVerting ...........c..couiuiiniiiiiiiiiiiiiiiiininreniininens 164
74LV139 Dual 2-to-4 line decoder/demUItIPIEXET . . ... ..\ttt ettt et e e e 170
74LV153 DUal4-InputmiltiDIeXer: wis i s o/ 5906 16 Sai SRS 666 #55 50 6 o8 Fisw o (eis-e mmsss s o e S 16 R 175
74LV154 4:10-16 line decoder/demutiplexer .. s e s s Wem 65 s s wisi sos sisde bsio sishe Heiics ashe it dhe drshs vy 181
74LV157 Quad 2-Input MUIIPIEXBF ... .au ces var s won v vww ss wim 187
74LV161 Presettable synchronous 4-bit binary counter; asynchronous reset 192
74LV163 Presettable synchronous 4-bit binary counter; synchronousreset ...................cooiiininiinonn 201
74LV1G4 8-bit serial-in/parallel-out shiftregister ............... ... ... ... i 209
74LV165 8-bit parallel-in/serial-out shift register ..........ccicviiiiiiiiniiiiiiiiiiieninecins 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 dfiVer (S=State) ... . «u:s v s wsase s v s s 241
74LV244 Octal buffer/line driver (3-State) ... ......cvuiriiii i i 247
74LV245 Octal bus tranSCeVer(B-STAtA) . i amarmma.s msmiusivossmmin S o5 is i 5ial SR e s sRa s lo oH BT 253
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Section 2 — Low Voltage HCMOS Devices (LV) (Continued)

74LV251 B-input MUIIPIEXEr (B-S1ALE) < <o v vos woam s www saie e wiain wiavw s wivie w0in wiots
74LV257 Quad 2-Input multiplexer, (3-State) .............ooviiiiiiriiiiiii
74LV259 8-bitaddressable [ateh ... ...cvevinvinvnimeves s e e e e e e e
74LV273 Octal D-type flip-flop with reset, positive-edge trigger

74LV365 Hex buffer/line driver, (3-State) .............oiiririiiiiiiiiiiiiiiains
74LV367 Hex buffer/line driver, (3-State) ............c.cciviiiiiiiiiiiiiiiiiiain
74LV368 Hex buffer/line driver, (3-State); inverting . ..............coooiiiiiiiiiianin
74LV373 Octal D-type transparent latch, (3-State) ...............ooviiiiiiiiiin.
74LV374 Octal D-type flip-flop, positive-edge trigger (3-State) .......................
74LV377 Octal D-type flip-flop with data enable, positive-edge trigger ................
74LV393 Dual 4-bit binary ripple counter

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

74LV573 Octal D-type transparent latch (3-State) ..................coooiiiiin
74LV574 Octal D-type flip-flop; positive-edge trigger; (3-State)

741V595 8-bit serial-in/serial or parallel-out shift register with output latches (3-State)
74LV688 8-bit MAGNIIE COMPETAROL 15w s s wrwsinimes s s sia s oo siola skainsiacs x4
74LV4020 14-stage Binary HpPIS COUNIN s s s waveimere urntn sovi:sssie ataiestbin sinin saio s xio w15
74LV4040 12-stage binary fPPIBICOURIET ¢ waw v wus v wow soure o mosin 5450w gin w.a0a 3008 3188
74LV4051 8-channel analog multiplexer/demultiplexer . ....................coooooiit
74LV4052 Dual 4-channel analog multiplexer/demultiplexer

74LV4053 Triple 2-channel analog multiplexer/demultiplexer

74LV4060 14-stage binary ripple counter with oscillator

74LV4066 Quadbilateral SWIHEHBS! . s ww s s i s ivansisiareurons: s scamiors msue s miworios $50% 0o
74LV4067 16-Channel analog multiplexer/demultiplexer ...........................00
74LV4094 8-stage shift-and-store bus register .. ........... ... .o i
74LV4316 Quad bilateral SWIEHES : .. oz i Sas s aoy avs sawaes s s #os ave i
74LV4799 Timer forNICd and NIMHICaIGEIS! e s s sem sms o sawsaiis sios o somis sini s

Section 3 - Low Voltage CMOS Devices (LVC)

74LVCO0A Quad 2-Input NAND gate

74LVC02A Quad 2-Input NOR gate

74LVCO4A HexInverter ............

74LVCU04A Hex Inverter (Unbuffered)

74LVCO8A Quad 2-INPUt AND Gate . .. ..ottt et
74LVC10A Triple 3-input NAND gate

74LVC11 Triple 3-input ANDGaIS ««mwans s sumarsmmessierseio i o b o sesseisnissons(pjs o siie
74LVC14A Hex inverting Schmitt-trigger with 5V tolerantinput ........................
74LVC27 Triple 3-INPUENOR GaLO: ... .cviviwmmwsiwimmsmmainin anisisinis saiasiosiomin ssionsaams s
74LVC32A Quad 24NPUtOR GatO: . «...cvcswnsion o msmainn s ommambiamass nasnsssse s s
74LVC74A Dual D-type flip-flop with set and reset; positive-edge trigger ................
74LVC86A Quad 2-Inputexclusive OR Gate .. .........oovviireviiniiiirianieneens
74LVC109 Dual JK flip-flop with set and reset, positive-edge trigger ...................
74LVC125A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)

74LVC126A Quad buffer/line driver with 5-volt tolerant inputs/outputs (3-State)

74LVC138A 3-to-8 line decoder/demultiplexer; inverting

74LVC139 Dual 2-to-4 line decoder/demultiplexer .............coiiiiiiiiiiinneann.
74LVC157A Quad 2-Input MUItIPIEXEr . . ...t e
74LVC161 Presettable synchronous 4-bit binary counter, asynchronous reset

74LVC163 Presettable synchronous 4-bit binary counter, asynchronous reset

74LVC169 Presettable synchronous 4-bit up/down binary counter .....................
74LVC240A Octal buffer/line driver with 5-volt tolerant inputs/outputs; inverting (3-State)
74LVC241A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State) ...........
74LVC244A/

74LVCH244A Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State) ...........
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Functional Index

Section 3 - Low Voltage CMOS Devices (LVC) (Continued)

74LVC245A/
74LVCH245A

74LVC257A
74LVC273
74LVC373A
74LVC374A
74LVC377
74LVC541A
74LVC543A
74LVC544A
74LVC573A
74LVC574A
74LVC623A
74LVC646A
74LVC652
74LVC821A
74LVC823A
74LVC827A
74LVC841A
74LVC1284
74LVC2952A
74LVC4245A

Octal bus transceiver with direction pin with 5-volt tolerant inputs/outputs (3-State)
Quad 2-Input multiplexer with 5-volt tolerant inputs/outputs (3-State)

Octal D-type flip-flop with reset; positive-edge trigger .. ...

Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)

Octal D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State) .................

Octal D-type flip-flop with data enable; positive-edge trigger

Octal buffer/line driver with 5-volt tolerant inputs/outputs (3-State)

Octal D-type registered transceiver (3-State) ............

Octal transceiver with dual enable (3-State) .............
Octal bus transceiver/register (3-State) .................
Octal transceiver/register with dual enable (3-State) ......

Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)
Octal D-type transparent latch with 5-volt tolerant inputs/outputs (3-State)
Octal D-type flip-flop; positive-edge trigger with 5-volt tolerant inputs/outputs (3-State)

10-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State) ................
9-bit D-type flip-flop with 5-volt tolerant inputs/outputs; positive-edge trigger (3-State) .................
10-bit buffer line driver with 5-volt tolerant inputs/outputs (3-State) ...............coiiiiiiiiiinan...
10-bit transparent latch with 5-volt tolerant inputs/outputs (3-State) ...............c.ccvevreiiiianan...

3.3V Parallel printer interface transceiver/buffer ..........

Octal registered transceiver with 5-volt tolerant inputs/outputs (3-State)

Octal ddual supply translating transceiver (3-State) ... ....

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

74LVC16240A
74LVC16241A

74LVC16244A/
74LVCH16244A

74LVC162244A/
74LVCH162244A

74LVC16245A/
74LVCH16245A

74LVC162245A/
74LVCH162245A

74LVC16373A/
74LVCH16373A

74LVC16374A/
74LVCH16374A

74LVCH16541A

16-bit buffer/line driver; inverting (3-State) ...............
16-bit buffer/line driver (3-State) .......................

16-bit buffer/line driver; 5-volt tolerant inputs/outputs (3-State)

16-bit buffer/line driver; with 30Q series termination resistors; 5-volt input/output tolerant (3-State) ......

16-bit bus transceiver with direction pin; 5V tolerant (3-State)

16-bit bus transceiver with direction pin; 30Q series termination resistors; 5V Input/Output tolerant (3-State)

16-bit D-type transparent latch with 5-volt tolerant inputs/outputs (3-State) .....................oou.t

16-bit edge-triggered D-type flip-flop with 5-volt tolerant inputs/outputs (3-State)

16-bit buffer/line driver; 5-volt tolerant I/O (3-State) .......

Section 5 — Advanced Low Voltage CMOS (ALVC)

74ALVC 16244/
74ALVCH16244

74ALVCH162244

74ALVC16245/
74ALVCH16245

74ALVCH162245
74ALVCH16373
74ALVCH16374
74ALVCH16500
74ALVCH16501
74ALVCH16540
74ALVCH16543
74ALVCH16600
74ALVCH16601
74ALVCH16623
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16-bit buffer/line driver (3-State) .......................

16-bit buffer/line driver; with 302 termination resistor (3-State)

16-bit bus transceiver with direction pin (3-State) .........

16-bit bus transceiver with direction pin and 30€2 termination resistor (3-State) .......................

16-bit D-type transparent latch (3-State) ................
16-bit edge-triggered D-type flip-flop (3-State) ...........
18-bit universal bus transceiver (3-State)
18-bit universal bus transceiver (3-State)
16-bit buffer/line driver; inverting 5V input tolerant (3-State)
16-bit D-type registered transceiver (3-State)
18-bit universal bus transceiver (3-State) .............
18-bit universal bus transceiver (3-State) .............
16-bit transceiver with dual enable (3-State)

1

581
586
591
596
603
609
614
619
625
631
637
642
647
657
666
672
678
684
689
694
699

707
712

7T

722

727

732

737

743
749

757
763

769
Zi5
781
788
795
805
815
822
829
839
848
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Functional Index

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

74ALVCH16646 16-bit bus transceiver/register (3-State) ... ... .......iiiiiitiit i e 855
74ALVCH16652 16-bit transceiver/register with dual enable (3-State) ... 863
74ALVCH16821 20-bit bus interface D-type flip-flop positive-edge trigger (3-State) ... 872
74ALVCH16823 18-bit D-TPEMIPHIOD (B-SIAE) » suis sraie sis siom srvve s v s s sios s/ osasssons b5 biase oo 565018 S3LH 13 30218 Kia18 sory wiwss 879
74ALVCH16825 18R DU/ ARVEr (B-STALBY s tiusm v sssns svwm saintwamssvinonwontion e wiwseaasonstnss s IR0 it sm wiech bebss wissm oioin 886
74ALVCH16827 20-bit buffer/driver, non-inverting (3-State) 892
74ALVCH162827 20-bit buffer/driver, non-inverting, with 30< series termination resistors (3-State) ..................... 898
74ALVC16835 18-bit universal bus driver with 5V tolerant inputs (3-State) .............coiiiiiiiiiiiiiiiii 904
74ALVC162835 18-bit universal bus driver with 30€2 termination resistors and 5V tolerant inputs (3-State) .............. 911
74ALVCH16841 20-bit bus interface D-type latchi(B-SIate) : s vis s sivs vwis visis o s wiaini siamiss ams sl siai saié i wan 918
74ALVCH16843 18-bit bus interface latch with set and reset (3-State) ...........coiiiiiiiiiiiiiiiiiiiiiiieiiieaen 924
74ALVCH16952 16+bit registered transceiVer (B=StatB) ... ... .. ws s swie veonios aonens e anenssns ooy ss sae o od o 932
74ALVCH164245 16-bit dual supply translating transceiver (3-State) . . ...t 940
Section 6 — Application Notes
AN223 Ground and V¢ Bounce of High-Speed Integrated Circuits ... 948
AN240 lnterfacing 3Viand 5V applEationS: ... s e wus wiw s sioin nme gussn oo RATHbRsrm e Hin: WM s vonwsvsso aoasmincns bunserrase 951
AN246 Transmision lines and terminations with Philips logic families .............. ... ..o 958
AN2022 The behaviour of integrated Bus Hold CIrCuits .............coouiiiiiii e 969
Section 7 — Package Information
SOIIBIING s s i 555 s 5 Tt ersme s stoss scoin ssois. sinin. sioen wiosmssossn ssssn susuns SR SHpEs 0GR LTS IR 070 940 4508 K 4597 W e WHARE R RS il 974
Ceramic Dual In-Line package
20-Pin (300 mils wide) ceramic dual in-line (F) package (with window (FA) package) ............... 0584D .. cos sroe s s v 976
Plastic dual in-line package
DIP14: plastic dual in-line package; 14 leads (300 mil) 977
DIP16: plastic dual in-line package; 16 leads (300 mil) 978
DIP20: plastic dual in-line package; 20 leads (300 mil) 979
DIP24: plastic dual in-line package; 24 leads (300 mil) 980
Plastic small outline package
SO14: plastic small outline package; 14 leads; body width 3.9 mm .......................... 981
SO16: plastic small outline package; 16 leads; body width 3.9 mm .......................... 982
S020: plastic small outline package; 20 leads; body width 7.6 mm .......................... 983
S024: plastic small outline package; 24 leads; body width 7.5 mm .......................... 984
S028 plastic small outline package; 28 leads; body width 7.6 mm .......................... 985
SSOP14: plastic shrink small outline package; 14 leads; body width 5.3 mm .. 986
SSOP16: plastic shrink small outline package; 16 leads; body width 5.3 mm 987
SSOP20: plastic shrink small outline package; 20 leads; body width 5.3 mm 988
SSOP24: plastic shrink small outline package; 24 leads; body width 5.3 mm 989
SSOP28: plastic shrink small outline package; 28 leads; body width 5.3 mm 990
SSOP48: plastic shrink small outline package; 48 leads; body width 7.5 mm 991
SSOP56: plastic shrink small outline package; 56 leads; body width 7.5 mm 992
TSSOP14: plastic thin shrink small outline package; 14 leads; body width 4.4 mm ................. SOTEO2: 2.avign .o e inemn 993
TSSOP16: plastic thin shrink small outline package; 16 leads; body width4.4mm ................. SOT403-1 ........vvvenn 994
TSSOP20: plastic thin shrink small outline package; 20 leads; body width4.4mm ................. SOTBBO-T .. & e v s v 995
TSSOP24: plastic thin shrink small outline package; 24 leads; body width4.4mm ................. SOTBE55T s siscs st e 996
TSSOP48: plastic thin shrink small outline package; 48 leads; body width6.1mm ................. SOTEE2T ¢ s swsncbivie o 997
TSSOPS56: plastic thin shrink small outline package; 56 leads; body width 6.1 mm ................. SOTB64-1 v.u ivie opc siois s 998
Plastic leaded chip carrier
PLCC20: plastic leaded chip carrer; 20 18adS ... ....o.vututn ittt e e SOT380-1 .......covvnn 999
PLCC28: plastic leaded chip carrer; 28 leads; pedestal .............ccooviiiiiiiiiiiiiiiinann. SOT26 182 m5% s v tk 1000
Appendix A
Data HanObook SYSIOM <« scmm s s s s sk amis s s swesewess s e v 68 e s o506 560 o 5606 $67s Son s7ai sare §ais S5 5te 978 1002
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Philips Low Voltage Logic Families DESIGNERS GUIDE
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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 40 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
Nop-hus held in o bits Zabv G 74ALVC16xxx
Bus hold In 8-bits 74LVCHxxx -

Bus hold In 16-bits 74LVCH16XXX 74ALVCH16xxx
Damping Resistor I 6.0t JADVCa eI 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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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 Vee V 1.0 1.2 1.2
Maximum Ve V 55 3.6 3.6
Output current mA +6 +24 +24
Quiescent current pA 10 102 40
'244 delay times
Tpp typ. ns 9 3.5 1.9
Tpp Max. ns 14 5.8 3.0
Maximum ground bounce V 0.4 0.8 0.7
FEATURES
Full CMOS - - =

Drive capability:
135Q .
50Q

Feature size:
2.0 um »
0.7 um
0.45 um

Corner supply pins v
Multiple Vcc/GND pins

N

TTL level input

TTL level output

5V Input capability

5V Output capability
Live insertion

Input bus hold option
Damping resistor option

X
RN

TXNNYNYX

Packages:
DIL
SO
SSOP
TSSOP

SR R ¢
YN Y

e
e

NOTES:
1. For control pins only and for non-bus hold types; For bus hold input and output pins: V|y max = Vcc + 0.5V.
2. 20 uA for 16-bits.

1998 August 14



Philips Semiconductors

Philips Low Voltage Logic Families DESIGNERS GUIDE

DESIGNERS’ GUIDE

Electrical Characteristics

The followirig 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:
® C| =50pF
® One output switching
® V¢ inthe range of 2.7V — 3.6V

Il. Propagation Delay versus C_

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
® Voo =3.3V
® R, =500Q
Ill. Supply Current versus Frequency
The supply current is plotted for a frequency range of 10MHz — 100MHz. The results are based on the following conditions:
® C, =50pF
® All outputs switching
® Temperature = 25°C
® Ve =33V
® R_=500Q
IV. VoLp, VoLv: VoHv: VoHy versus Load Capacitance
Ground bounce versus load capacitance
V. VgL versus lg,.
The output low voltage is plotted versus the output low current.
VL. Voy versus lgy
The output high voltage is plotted versus the output high current.
VII. Pin Skew
The propagation delay skew is presented for all three devices.

VIIL liyp versus Viyp
The input current is plotted versus the input voltage.

IX. lgc versus Vinp
The input leakage current is plotted versus the input voltage.
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|. PROPAGATION DELAY VERSUS TEMPERATURE
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Il. PROPAGATION DELAY VERSUS C
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74LVC16245A 74LVC16245A
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DESIGNERS GUIDE

74ALVC16245
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lll. SUPPLY CURRENT VERSUS FREQUENCY
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Philips Low Voltage Logic Families DESIGNERS GUIDE

IV. Vorp Vorws Vouvs Vorp VERSUS Cyoap (Cr)

74LVC245A
General conditions
® Tamb = 25°C
® One output quiet, 7 outputs are switching same time.
® Package: SSOP
NOTE: The values are typical.
Vce = 3.3 Volt
Cp (pF) 50 100 150 200 250 300
Vorp (V) 0.628 0.577 0.518 0.467 0.425 0.390
Vorv (V) —0.87 —0.636 —0.501 -0.409 ~0.320 -0.213
Vonv (V) 2.664 2788 2.869 2.924 2.963 2.993
Vonp (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
Vore (V) 0.357 0.340 0.312 0.91 0.272 0.253
Vo (V) -0.542 —0.414 0.318 —0.242 —0.146 -0.055
Vonv (V) 2.270 2.351 2.403 2.439 2.464 2.481
Voup (V) 2.902 2.789 2.726 2.684 2.642 2.625
Ve = 2.5 Volt
CL(pF) 50 100 150 200 250 300
Vorp (V) 0.269 0.267 0.257 0.242 0.226 0.211
Vorv (V) -0.450 —0.345 -0.262 -0.182 —-0.086 -0.013
Vouv (V) 2.134 2.201 2.244 2.273 2.294 2.305
Voue (V) 2.646 2.553 0.502 2.461 2.426 2.425
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74LVC16245A

General conditions
® Tamp = 25°C
® One output quiet, 15 outputs are switching same time.
® Package: SSOP

NOTE: The values are typical.

Vcc = 3.3 Volt
Cy (pF) 50 100 150 200 250 300
Vonv (V) 2.79 2.94 3.01 3.05 3.08 3.10
Vonp (V) . 3.34 3.28 3.26 3.25 3.23 3.22
Vee = 2.7 Volt
Cy (pF) 50 100 150 200 250 300
Vonv (V) 2.36 245 2.49 2.52 2.54 255
Vone (V) 2.69 2.65 2.64 2.63 2.62 262
74ALVC16245
General conditions
® Tampb = 25°C
® One output quiet, 15 outputs are switching same time.
® Package: SSOP
NOTE: The values are typical.
Vec = 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
Vonv (V) 2.84 2.94 2.99 3.03 3.06 3.08
Vonpe (V) 3.58 3.42 3.36 3.32 3.30 3.28
Vee = 2.7 Volt
Cp (pF) 50 100 150 200 250 300
VoLp (mV) 261 181 138 1 93 80
VoLrv (mV) —246 -112 -57 —42 -30 21
Vonv (V) 2.37 2.44 2.49 251 2.53 2.54
Vonp (V) 2.86 275 2.7 2.68 2.67 2.65
Vcc =1.8 Volt
Cy (pF) 50 100 150 200 250 300
VoLp (MmV) 77 56 47 39 33 30
VoL (mV) =73 =33 -19 -9 —4 -1
Vonv (V) 1.65 1.68 1.69 1.70 1.70 1.71
Vonp (V) 1.80 177 1.75 1.74 1.74 1.74
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Advanced Low Voltage CMOS FUNCTION SELECTION GUIDE
o T B T B S R S e e RO

FUNCTION SELECTION GUIDE LV FAMILY
GATES
FUNCTION DEVICE NUMBER
Hex Inverter 74LV04
INVERTERS Hex Inverter (unbuffered) 74LVU04
Hex Inverter (Schmitt-Trigger) 74LV14
Quad 2-input 74LV00
Quad 2-input (Open Drain) 74LV03
NAND Triple 3-input 74LV10
Dual 4-input 74LV20
Quad 2-input (Schmitt-Trigger) 74LV132
Quad 2-input 74LV08
e Triple 3-input 74LV11
NOR Quad 2-input 74LV02
Triple 3-input 74LV27
OR Quad 2-input 74LV32
EXCLUSIVE-OR Quad 2-input 74LV86
MULTIVIBRATOR Dual retriggerable monostable with reset 74LV123
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

1. 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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Advanced Low Voltage CMOS FUNCTION SELECTION GUIDE

FUNCTION SELECTION GUIDE LV FAMILY (continued)
MULTIPLEXERS

FUNCTION DEVICE NUMBER SELECT INPUTS ENABLE LEVEL OUTPUT

Dual 4 to 1 74LV153 2 (HIGH) 2 (LOW) NINV

Quad 2-Input 74LV157 1 (HIGH) 1 (LOW) NINV

81to 1, 3-state 74LV251 3 (HIGH) = NINV INV

Quad 2 to 1, 3-state 74LV257 1 (HIGH) = NINV
NOTE

1. INV = inverting; NINV = non-inverting

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

SWITCHES/MULTIPLEXERS/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

LV FAMILY (continued)

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, 74LV595 8 positive LOW NINV
3-state
Shift-and-store bus register, 3-state 74LV4094 8 positive - NINV
NOTE
1. INV =inverting; NINV = non-inverting
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
1. 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 1to 4
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FUNCTION SELECTION GUIDE

FUNCTION SELECTION GUIDE LVC FAMILY
GATES
FUNCTION DEVICE NUMBER
Hex Inverter 74LVCO4A
INVERTERS Hex Inverter (unbuffered) 74LVCUO4A
Hex Inverter (Schmitt-Trigger) 74LVC14
Quad 2-input 74LVCO0A
NAND
Triple 3-input 74LVC10A
Quad 2-input 74LVCO8A
AND
Triple 3-input 74LV11
Quad 2-input 74LVC02A
NOR
Triple 3-input 74LVC27
OR Quad 2-input 74LVC32A
EXCLUSIVE-OR Quad 2-input 74LVC86A

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 D-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

FUNCTION SELECTION GUIDE

DECODERS/DEMULTIPLEXERS

LVC FAMILY (continued)

FUNCTION DEVICE NUMBER ADDRESS INPUTS ENABLE LEVEL OUTPUT
3-to-8 line Decoder/Demultiplexer 74LVC138A 3 2 (LOW)+1 (HIGH) INV
Dual 2-to-4 line Decoder/Demultiplexer 74LVC139 2+2 1 (LOW)+1 (LOW) INV

NOTE

1. INV = inverting; NINV = non-inverting

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 74LVCB46A 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 ec: |owe |[SeaCF (AR PRESETTABLE
Synchronous 4-bit binary, asynchrounous reset 74LVC161 4 positive LOW yes
Synchronous 4-bit binary, synchrounous reset 74LVC163 positive LOW yes
Synchronous 4-bit binary, up/down binary counter 74LVC169 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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Advanced Low Voltage CMOS FUNCTION SELECTION GUIDE

FUNCTION SELECTION GUIDE LVC FAMILY (continued)

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

FUNCTION DEVICE NUMBER | OUTPUT ENABLE LEVEL |BUS HOLD |30 Q 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 |BUSHOLD |CLOCK EDGE OUTPUT
16-bit D-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

1. 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

ALVCFAMILY

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

FUNCTION DEVICE NUMBER | OUTPUT ENABLE LEVEL |BUS HOLD | 30.2 TERMINATION OUTPUT!
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 (LOwW) - - 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 OUTPUT!
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 |OUTPUT!
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

FUNCTION SELECTION GUIDE

REGISTERS, 3-STATE

ALVC FAMILY (continued)

FUNCTION DEVICE NUMBER | INPUT ENABLE LEVEL | OUTPUT ENABLE LEVEL | BUS HOLD | OUTPUT!
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
SPECIAL FUNCTION
FUNCTION DEVICE NUMBER
] [
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REPLACEMENT LIST LVC TO LVCXXXA
P ARI:rv1(':VPE Function Improvement Replacement
74LVCO00 2—Input NAND Gate speed 74LVCO0A
74LVC02 2-Input NOR Gate speed 74LVC02A
74LVCO04 Hex Inverter Gate speed 74LVC04A
74LVCU04 Hex Inverter Gate rename 74LVCUO4A
74LVC08 2-Input AND Gate speed 74LVCO8A
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 /O tolerance/speed 74LVC240A
74LVC241 Octal Buffer 5V I/O tolerance/speed 74LVC241A
74LVC244 Octal Buffer 5V I/0 tolerance/speed 74LVC244A
74LVC245 Octal Transceivers 5V /0 tolerance/speed 74LVC245A
74LVC257 MUX 5V /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 74LVC541A
74LVC543 Octal Transceiver 5V 1/0 tolerance/speed 74LVC543A
74LVC544 Octal Latched Transceiver 5V 1/0 tolerance/speed 74LVC544A
74LVC573 Octal Latch 5V 1/0 tolerance/speed 74LVC573A
74LVC574 Octal Flip—Flop 5V 1/0 tolerance/speed 74LVC574A
74LVC623 Octal Transceiver 5V 1/O tolerance/speed 74LVC623A
74LVC646 Octal Bus Transceiver 5V 1/O tolerance/speed 74LVC646A
74LVC4245 Octal Dual supply Translating Transceiver rename 74LVC4245A
NOTE:
1. 5V input tolerant
REPLACEMENT LIST LVCH16 TO LVCH16XXXA
P AL";? ?J,?,E 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
74L.VCH162245 16-bit Transceiver with termination resistors 5V tolerance 74LVCH162245A
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Replacement List Replacement List

REPLACEMENT LIST LVCH16 TO LVCH16XXXA (Continued)
P k;? ":':!?’E Function 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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LOW VOLTAGE (3.3V CMOS) LOGIC - LV

Example: 74LVXXX D
[ ———— Package Code
L Device Number
TEMPERATURE DEVICE
RANGE NUMBER PACKAGE CODE
N = Plastic Dual In-Line
" . D = Plastic SO
Tamp=-40°C 10 +85°C | 74LVXXX | pg _ ghrink Small Outline (SSOP)
PW = Thin Shrink Small Outline (TSSOP)

LOW VOLTAGE (3.3V CMOS) LOGIC - LVC

Example:  74LVCXXX D
L——— Package Code
L Device Number
TEMPERATURE DEVICE
RANGE NUMBER PACKAGE CODE

Tamb = —40°C to +85°C

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
L Device Number
TEMSESQEURE it PACKAGE CODE
_ DL = Plastic SSOP
Tamp =—40°C 10 +85°C | 74LVC16XXX | 5eG  —Thin Shrink Small Outline (TSSOP)

LOW VOLTAGE (3.3V CMOS) LOGIC — ALVC16

Example:  74ALVC16XXX DL
| L—— Package Code
5 Device Number
Ty AE it PACKAGE CODE

Tamb = —40°C to +85°C

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 (TQM) 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.

1995 Mar 21

PRODUCT CONFORMANCE

The assurance of product conformance is an integral part

of our quality assurance (QA) practice. This is achieved

by:

® I[ncoming material management through partnerships
with suppliers.

® |n-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
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Enter your telephone number or extension
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number then press the pound key

] vYou 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 | contact if | have a question

about FAX-on-DEMAND?
Contact your local Philips sales office.

1998 Feb 12
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FAX-on-DEMAND phone numbers:

United Kingdom, Ireland, +44-181-730-5020
Benelux & Scandinavia

1-800-282-2000
+852 2811 9990

North America

Asia/Pacific

(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 V32/V42/V42.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 k2 per cmZ.

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

e 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

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.

Earthing rail.
Resistor (500 kQ + 10%, 0.5 W).

lonizer. ‘
Work bench.

Electrical equipment.
Conductive surface/antistatic sheet.

58228 NS

—a ]
- izl
(9)

Figure 1. Protected work station

November 1994
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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/logic/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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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
Vee DC supply voltage See Note! 1.0 3.3 3.6 Vv
" Input voltage 0 - Vee v
Vo Output voltage 0 - Vee v
Tamb Operating ambient temperature range in free air Sciiggt::;:tiég :ig :18255 °C
Voo = 1.0V to 2.0V - - 500
tr b Input rise and fall times Veo=2.0Vto 2.7V - - 200 ns/V
Vee =27V to 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Vg = 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
Vee DC supply voltage -0.5t0 +4.6 )
+ ik DC input diode current Vi<=0.50rV,;>Vgc +0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vge + 0.5V 50 mA
DC output source or sink current
+lo — standard outputs -0.5V <V < Vg + 0.5V o5 mA
DC V¢ or GND current for types with
iil?gg — standard outputs 50 A
Tstg Storage temperature range —-65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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LV family characteristics

Family specifications

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 TYP! MAX MIN MAX
Veg=1.2V 0.9 0.9
HIGH level Input i
ViH et Vec=20V 1.4 1.4 v
Vec=271t036V 2.0 2.0
Veg=12V 0.3 03
LOW level Input =
Vi vailtiga Vec=20V 0.6 0.6 v
Vec=271036V 0.8 0.8
Vec=1.2V; Vi =Vyor V. -lp=100uA 1.2
v HIGH level output | Voc =2.0 Vi Vi = Vi or Vi, —lo = 100uA 1.8 2.0 1.8 v
OH [ voltage; all outputs [yoo =27 V; V; = Vi or V. —lo = 1004A 25 2.7 25
Vec=30V; Vi =Vyor VIL; —|o =100pA 2.8 3.0 2.8
HIGH level output
voltage;
Var | SrARDAED Voo =8.0V; V) = Vi or Vi I = 6mA 2.40 2.82 2.20 v
outputs
Voe=1.2V; V=V or Vy.; lo = 100uA 0
v LOW level output | Ve =2.0 Vi Vi = Vi or Vi lo = 100uA 0 0.2 0.2 "
OL | voltage; all outputs [/CC'=2.7 V; V; = Vyy or Vi, lo = 1004A 0 0.2 0.2
Vec=8.0V;V,=VorVy.lp=100uA 0 0.2 0.2
LOW level output
voltage;
VoL STAI\%DAHD Vee=8.0V; Vi =ViyorV.lo=6mA 0.25 0.40 0.50 Vv
outputs
Input leakage
I cu‘:rem 9 Ve =3.6V; V) = Vg or GND 1.0 1.0 -y
Quiescent suppl
lec | current; ss PPY" [Vee=38.6V; Vi = Vec or GND; 10 =0 20.0 40 LA
Additional
Alge quiescent supply Vec=27V1t036V;V,=Vgc-06V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.

July 1998
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LV 5V family characteristics

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.

Family specifications
B o e T 5 T e e o s O S|

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 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
Vee DC supply voltage See Note 1 1.0 3.3 5.5 '
A Input voltage 0 - Vece \
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air S(:inE)a(c:t:rri]gtiég :28 :18255 °C
Voe =1.0Vto 2.0V - - 500
" ; Vec=2.0Vto 2.7V - - 200
t b Input rise and fall times Voo = 2.7V to 3.6V _ i 100 ns/V
Voe = 3.6V to 5.5V - - 50

NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.

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
Vce DC supply voltage -0.5t0+7.0 \Y
ik DC input diode current Vi<=0.50rV,;>Vgg + 05V 20 mA
+lok DC output diode current Vo <-0.50rVg> Vg + 0.5V 50 mA

DC output source or sink current
tlo _ standard outputs -0.5V < Vg < Vgg + 0.5V 25 mA
DC V¢ or GND current for types with
ﬂ?ND‘ — standard outputs 50 I
tlce
Tstg Storage temperature range —65 to +150 G
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 i
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.

n
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LV 5V family characteristics

Family specifications

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo=12V 0.9 0.9
v HIGH level Input | Voc =2.0V 1.4 14 v
] voltage Voo =2.7103.6V 2.0 2.0
Vec=451055V 0.7Veo 0.7Voe
Vec=1.2V 0.3 0.3
v |LOW level input Voe =2.0V 0.6 0.6 v
voltage Ve =2.71t03.6V 0.8 0.8
Vcc=45t05.5 0.3"Vee 0.3"Vee
Vec =1.2V; V= V|yor V). ~lp = 100pA 1.2
Ve = 2.0V; Vy = Vi or Vii; —lo = 100pA 1.8 2.0 18
HIGH level output - = -
VOH voltage; all outputs VCC =2.7V;Vi=Vyor V||_; —|o =100pA 25 27 25 Vv
Voe = 3.0V; V) = Vi or Vi —lo = 1004A 28 3.0 2.8
Voe = 4.5V; V) = Vi or Vi —lo = 1000A 43 45 4.3
";'c')ﬁ;l:vm OUtPUL {6 = 3.0V; V) = Vi or Vi, —lo = 6mA 2.40 2.82 2.20
VoH | STANDARD o
SOtpite Vog = 4.5V; V) = Vi or V. —lo = 12mA 360 | 4.20 3.50
Vee = 1.2V; V) = Vi or Vi lo = 100pA 0
LOW | | VCC = 24OV; V| = V|H or V"_; |o = 100}1A 0 0.2 0.2
evel output = — =
VOL voltage; all outputs VCC =27V, V|= VIH or V“_; lo = 100pA 0 0.2 0.2 v
Vee =38.0V; Vi = Vg or V). Io = 100uA 0 0.2 0.2
Ve = 4.5V; V) = Vi or Vi, Io = 100pA 0 0.2 0.2
tggg'gYe' OUPUL 1 Ve = B.0V; V= Vi or Vi, o = 6mA 025 | 040 0.50
VoL | STANDARD v
outputs Vec =4.5V; V=Vyor V||_; lo=12mA 0.35 0.55 0.65
Input leakage
I ch:rem 9 Vee =5.5V; V) = Ve or GND 1.0 1.0 uA
Quiescent suppl
loc | current; SSI PPY Voo = 5.5V; V) = Ve or GND; 1o = 0 20.0 - "
Additional
Alge quiescent supply Vec=2.7Vt08.6V; V| = Ve —0.6V 500 850 HA
current
NOTE:

1. All typical values are measured at Ty, = 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 ol UNIT
MIN MAX
Veo DC supply voltage (for max. speed performance) 2T 3.6 v
DC supply voltage (for low-voltage applications) 1.2 3.6
\ DC input voltage range 0 5.5 \Y
Vo DC output voltage range; output HIGH or LOW state 0 Vee v
DC output voltage range; output 3-State 0 55
Tamb Operating free-air temperature range —40 +85 °C
t Input rise and fall times xgg = ;s :g gg& 8 ?8 ns/V
ABSOLUTE MAXIMUM RATINGS!
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —0.5t0 +6.5 \
lik DC input diode current V<0 -50 mA
A DC input voltage Note 2 —0.5t0 +6.5 Vv
lok DC output diode current Vo >VgcorVo < 0 +50 mA
DC output voltage; output HIGH or LOW state Note 2 -0.5t0 Vgc +0.5
Vo DC output voltage; output 3-State Note 2 -0.5t06.5 V
DC output voltage; output HIGH or LOW state Note 2 -0.5to Vge +0.5
Vio DC output voltage; output 3-State Note 2 -0.5t06.5 "
lo DC output source or sink current Vo=0toVge +50 mA
lanps lcc | DC Vg or GND current +100 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package
ProT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 mw
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/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 current ratings are observed.
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LVC family characteristics

Family specifications

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp =-40°C to +85°C UNIT
MIN TYP! | MAX
Vee = 1.2V Vee
Viy HIGH level Input voltage Vo= 271036V = v
Vo = 1.2V GND
Vi LOW level Input voltage Voo= 271036V o8 v
Voo =27V; V=V or Vi lo=—-12mA Vec—05 %
Vee =3.0V; Vi=VyorVy; lgp=-100uA Vee—-0.2 Vee
Vee =3.0V; Vi =Vyor V. lop =—18mA Vec—0.6
Vou HIGH level output voltage Voe =8.0V; Vi=Vyor V). lp =—-24mA Vec—0.8 "
Vee =2.7V; V)=V or Vyi; lo =-6mA10 Vec—0.5
Vce =3.0V; V)= Vg or Vs lo = —100uA™0 Vee—0.2 Vee
Vee =3.0V; Vi = Vi or V). lg = —=12mAT0 Vec—1.0
Vec=27V; Vi=ViyorVy; lop=12mA 0.40
Voo =3.0V; V= Vg or Vi lo = 100uA GND | 0.20
Voo =3.0V; V= Vigor V. lp = 24mA 0.55
VoL LOW level output voltage Vv
Voo =2.7V; V)= Vi or Vi lo = 6mA10 0.40
Vog =3.0V; Vi = Vi or Vii; lo = 100pA™0 GND | 0.20
Vee =3.0V; Vi =Vyor V. lo=12mA10 0.55
Iy Input leakage current Ve =3.6V; V) =5.5V or GND® +0.1 +5 uA
loz 3-State output OFF-state current | Vo = 3.6V; V)=V or V) ; Vo = 5.5V or GND? 0.1 +5 HA
lot Power off leakage supply Vee =0.0V; Vjor Vg = 5.5V +10 UA
lcc Quiescent supply current Vee =3.6V; V) = Vg or GND; Ig = 07 0.1 10 HA
lcc Quiescent supply current Vee =3.6V; V| = Vg or GND; Ig = 08 0.1 20 UA
Alee ?fggﬁ”;;ﬂ;‘gjf:{‘; supply Vee =27V t0 3.6V; V) = Vg —0.6V; Io = 0 5 | 500 | uA
IBHL Bus hold LOW sustaining current | Vgc =3.0V; V= 0.8Vv2 3.4 75 HA
IgHH Bus hold HIGH sustaining current | Vg = 3.0V; V) =2.0v2. 3.4 -75 HA
IBHLO Bus hold LOW overdrive current Vee =3.6V23.5 500 uA
IBHHO Bus hold HIGH overdrive current | Vg =3.6V2 3.5 -500 HA
NOTES:

. All typical values are at Vg = 3.3V and Tymp = 25°C.
. Valid for data inputs of bus hold parts (LVCH16-A) only.
. For data inputs only, control inputs do not have a bus hold circuit.

. The specified sustaining current at the data input holds the input below the specified V| level.
. The specified overdrive current at the data input forces the data input to the opposite logic input state.

. Valid for LVC(H)-A / LVC(H)2-A.
. Valid for LVC(H)16-A / LVC(H)162-A.
For I/O parts, the parameter |gz includes the input leakage current.

1
2
3
4
5
6. For bus hold parts, the bus hold circuit is switched off when V; exceeds V¢ allowing 5.5V on the input terminal.
7
8
9,
1

0. For data outputs of damping resistor parts (LVC(H)2 and LVC(H)162 only)
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ALVC family characteristics Family specifications
e N T S S S SRS N

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 23 27
» performance @ 30 pF output load) 5 : v
o DC supply voltage 3.3V range (for max. speed 3.0 36
performance @ 50 pF output load) 2 '
) DC Input voltage range' 0 Vee \'
Vo DC output voltage range 0 Vee \"
Tamb Operating free-air temperature range -40 +85 °C
” : Voo =2.310 3.0V 0 20
t, t Input rise and fall times Voo = 3.0t0 3.6V 0 10 ns/V
NOTE:
1. For non-bus hold ALVC types, the maximum input voltage range is 5.5V.
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
Vee DC supply voltage -0.5t0 +4.6 \
lik DC input diode current V, <0 -50 mA
For control pins -0.5t0 +4.6
\ DC input voltage - v
For data inputs’ —0.5t0 Vg +0.5
lok DC output diode current Vo >VgcorVo <0 +50 mA
Vo DC output voltage Note 1 -0.5to Vgc +0.5 Vv
lo DC output source or sink current Vo=0to Ve +50 mA
lan lcc DC V¢ or GND current +100 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package For temperature range: —40 to +125 °C
Prot —plastic medium-shrink (SSOP) above +55°C derate linearly with 11.3 mW/K 850 mwW
—plastic thin-medium-shrink (TSSOP) | above +55°C derate linearly with 8 mW/K 600

NOTE:
1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
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ALVC family characteristics

Family specifications

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Temp = -40°C to +85°C UNIT
MIN TYP! MAX
Vec=23t02.7V 1.7 1.2
ViH HIGH level Input voltage \Y
Veec=2.71t03.6V 2.0 15
Vee= 2.3t02.7V 1.2 0.7
ViL LOW level Input voltage \
Vec =2.71t0 3.6V 1.5 0.8
Vec=2.3t03.6V;V=ViyorV; lo=-100uA | Vcc—0.2 Vee
Voo =2.3V; V) = Vi or Vyi; lo = —6mA* Vec-0.3 | Voc-0.08
Vee =2.3V; V= Vi or Vs lp = —12mA% Vee-0.6 | Voc-0.26
Vec=27V;Vi=Viyor V5 lo= —12mA% Vee-0.5 | Veg-0.14
Vee =3.0V; Vi = Vi or Vi lp = —12mA% Vee-0.6 | Voc-0.09
Ve =3.0V; V)= Vi or Vi lg = —24mA* Vee—1.0 | Vee-0.28
VoH HIGH level output voltage g0 ' L) L e e \Y
Vee =2.3V; Vi = Vi or Vi; lo = —4mAS Vece-0.4 | Vee-0.11
Vee =2.3V; V) = Vi or Vy; lo = —6mAS Vce-0.6 | Vec-0.17
Voo =2.7V; Vi = Vi or Vi lo = —4mAS Vec-0.5 | Vee-0.09
Voo =2.7V; V= Vi or Vi lo = -8mAS Vce-0.7 | Vec-0.19
Vee =3.0V; V) = Viy or Vyi; lo = -6mAS Vee-0.6 | Vec-0.13
Vee=3.0V; Vi=Vijor V) lp=-1 2mA® Vec—1.0 | Vge-0.27
Vec=2.3103.6V; Vi=VyorV;lo=100uA GND 0.20
Veec =23V, Vi=VigorV; lp= 6mA* 0.07 0.40
Vee =2.3V; V= Vg or Vi lo = 12mA? 0.15 0.70
Vo =2.7V; V= Vi or Vi lo = 12mA? 0.14 0.40
Voo =3.0V; V) = Vi or VL. Ig = 24mA? 0.27 0.55
VoL LOW level output voltage Voo =2.3V; V) = Vg or Vi ; lo = 4mAS 0.07 0.40 \
Vee =2.3V; V) = Vi or Vi lo = 6mAS 0.11 0.55
Voo =2.7V; V) = Vg or Vi ; lo = 4mAS 0.06 0.40
Voo =2.7V; V) = Vi or Vyi; lo = 8mAS 0.13 0.60
Vec=3.0V, Vi =ViyorV.lp= 6mAS 0.09 0.55
VCC =3.0V; V| =Viyor VIL; [O =12mA5 0.19 0.80
Vec=2.3t03.6V; <
Iy Input leakage current VICS Vee or GND Notfor /O pins 0.1 5 uA
3 ¥ Vec=27103.6V; V|=V|yorV;
loz 3-State output OFF-state current Vo = Vg or GND3 0.1 10 UA
lcc Quiescent supply current Vee=2.38103.6V; Vi =VgcorGND; Ig=0 0.2 40 A
Alce Additional quiescent supply current | Voo =2.3Vto3.6V; V| =Vgc—-0.6V;lp=0 150 750 HA
- Veec=2.3V; V| =0.7V> 45 -
IBHL Bus hold LOW sustaining current uA
Vee =3.0V; V) =0.8V5 75 150
- Voo =2.3V; V,=1.7V5 —45
IBHH Bus hold HIGH sustaining current HA
Vee =3.0V; V) = 2.0V -75 =175
IBHLO Bus hold LOW overdrive current Vee = 3.6V2 500 pA
IBHHO Bus hold HIGH overdrive current Vee = 3.6V2 -500 uA
NOTES:
1. All typical values are at Ty = 25°C.
2. Valid for data inputs of bus hold parts.
3. For I/O ports, teh parameter loz 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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Advanced Low Voltage CMOS Logic

CONTENTS
74LV00 Quad 2-INPUt NAND GaEE ... ...ttt ettt ettt et e e e e e e e e
74LV02 Quad 2-INPUt NOR GaIE .. ..ottt ettt e et e e e e
74LV03 Quad 2-inpUut NAND GatE . ...ttt ettt et
74LV04 HUEXIVOIION o siis s w1 a7 501 665 T Aol bumis vamiasalnin’ v siore s 43 m(80n 1888 3
74LVU04 Hex inverter (Unbuffered) ...........ociviviiiiiiinniniiinninnenss
74LV08 D 2pUE ANDUGRIS . v s v st s 005 58 o 51555 Sis s 5
74LV10 Triple 3-input NAND gate ................cooounun.
74LV11 Triple 3-input AND gate ............
74LV14 Hex inverting Schmitt-trigger
74LV20 Dual 4-input NAND gate .............c.ovvnennnn..
74LV27 Triple 3-input NORgate ............c..oovvvven.n.

74LV32 Quad 2-input OR gate
74LV74 Dual D-type flip-flop with set and reset; positive edge trigger

74LV86 Quad 2-Input EXCLUSIVEORGate . ...............

74LV107 Dual J-K flip-flop with reset; negative-edge trigger

74LV109 Dual J-K flip-flop with set and reset, positive-edge trigger . ... ............oeeeeeeiiiiiiieeaeeeennn.
74LV123 Dual retriggerable monostable multivibrator with reset ...............c.oooiiiiiiiiiiiiii i
74LV125 Quad buffer/line driver (3-State) ............ccuiuiiiiriiie i e
74LV126 Quad buffer/line driver(3=State) s uss wss e 151 v s wia e oo siot ST 5050 S 508, 5ials 06 ST 56 5
74LV132 Quad 2:sInput NAND SCHIRTHEGGOT .« o e sossomssi s s afemsdil 91k s o st e isovs S5 SISO S5 FNTE B
74LV138 3-to-8 line decoder/demultiplexer, iNVErtING .. ... ...ttt
74LV139 Dual 2-to-4 line decoder/demultipleXer .. ...........uuiuiiniriuiiieiitienineererreranernrnnnnss
74LV153 Dol A-IP POGISPIOROE v s s s srmr cvie 15515 55 080 56t o S50 03800 T8 GO S 50 3T 0 TE 5% 0% 3
74LV154 4:40:16line.decodan/dBMUIKDIOXEIT /v s s sswtovarsis s S S5 S sivve o 2556 5o Aok o 54 U085 2RI 575 STRL6-4
74LV157 Quad 2-Input multiplexer

74LV161 Presettable synchronous 4-bit binary counter; asynchronous reset

74LV163 Presettable synchronous 4-bit binary counter; synchronous reset . ...............coovvinenennnnnn..
74LV164 8-bit serial-in/parallel-out shift regISter .. ... .oiuriivsrnirnvntreeiononirneniinsoessniosretneesens
74LV165 B-bit parallel-it/serial-oUt SNILTOGISION < ya.s s stinpimminimiis o e s e e S HHE A TR
74LV174 Hex D-type flip-flop with reset; positive-edge trigger ............c.cuvviiinninniniveniineioivacens
74LV175 Quad D-type flip-flop with reset; positive-edge trigger .............c.vuiuiiiiiiiar i,
74LV240 Octal buffer/line driver (3-State), INVErting .. ........ovutinii i
74LV241 Octal Buffar/fling AHVEr (B=81a86) . v v an samrne s wns sinw e 5058, 6oia 0o @ ol ¥ o185 sl 5740 s SR ST 5
74LV244 Octal buffer/line driver (3-State) .. ... ..ottt e e
74LV245 Octal bus transceiver (3-State) . ... ........iuiuiuiiie e
74LV251 B-INput MUIPIOXON (B=StaRe): s i s uime 5um 556 S8 s A 7o/R 6 i85 51306 550 w516 41315 SETH ST RS SIS 555 5
74LV257 Quad 2-InpLit MUItPISXEF, (FESEYEY 1o v somvosram wons smsv sgasi syamngs soams sy ouase o s sisis sl sl ApARw: HREH G575 4
74LV259 8-bitaddressable latch .. ........... ..o iiiiii e
74LV273 Octal D-type flip-flop with reset, positive-edge trigger ...............ouiiiiriiiieiiiiiaiianans
74LV365 Hex butter/line:driver; (B=Stele)! w sum asm sum s s s s ih.ots 5 S B sis s 597 S575 05 B Ha00 SRR 6% 4
74LV367 Hex butter/ling drveri(B-State); «u wss sy nem v wmieio. o 5 sl sk Wi W he- 455006 a0 60 8k 9
74LV368 Hex buffer/line driver, (3-State); inverting ............

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

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

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

74LV393 DUl 4-bit Bingiy pDIe-COUNTOI s mam i e s viss v odin um o dea s e e iass v Sa0 SeiEsd Bv e amm s
74LV541 Octal bufferNine driVer; (B-STALE): .u.ws s iumwi vars sssrs wrw i v svosrs wime b1 e s5aasaioss s o778 sraie o7 648 Vg oTanv s
74LV573 Octal D-type transparent latch (3-State) . .. .......oiitii i e
74LV574 Octal D-type flip-flop; positive-edge trigger; (3-State) ..........ccooueiiiiiiiiiiiiiiiiiiiiiiiinnenn.
74LV595 8-bit serial-in/serial or parallel-out shift register with output latches (3-State) .........................
74LV688 8-bit:magnitude COMPATROT: wu s sisre v &5 wem 588w o o sses s sies e §8% o oars &amms e aars s

74LV4020 14-stage binary ripple counter ..

61

65

69

74

78

85

89

93

97
103
108
112
116
122
126
132
138
148
153
158
164
170
175
181
187
192
201
209
215
222
229

241
247
253
259
265
271
278
284
290
296
302
308
315
321
327
333
340
346
355
361
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74LV4040
74LV4051
74LV4052
74LV4053
74LV4060
74LV4066
74LV4067
74LV4094
74LV4316
74LV4799

12-stage binary ripple counter .. ..

on 2

8-channel analog multiplexer/demultiplexer .....................

Dual 4-channel analog multiplexer/demultiplexer

Triple 2-channel analog multiplexer/demultiplexer ........... ...,
14-stage binary ripple counter with oscillator . . .......coviiiiiiiiiiiniii ittt

Quad bilateral switches ..........

16-Channel analog multiplexer/demultiplexer .............ocoiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiines

8-stage shift-and-store bus register
Quad bilateral switches ..........
Timer for NiCd and NiMH chargers

60

368
375
386
396
405
417
424
437
445
454
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FEATURES

® Wide operating voltage:

1.0to 55V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voo =2.7 Vand Voo = 3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3V,

Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2 V at Ve =3.3 V,

Tamb = 25°C

® Qutput capability: standard

® | category: SSI

QUICK REFERENCE DATA
GND=0V; Tamp =25°C; t,=ty<2.5ns

DESCRIPTION

Product specification

B e 2 M S e S RS E L S500 ). 22 h S TR R R
Quad 2-input NAND gate
Lot el B S e i s S R BT e e e e e e N S N T e

74LV00

The 74LV0O0 is a low-voltage Si-gate CMOS device that is pin and
function compatible with 74HC/HCTOO0.

The 74LV00 provides the 2-input NAND function.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
tPHL/tPLH nA, nB to nY Voo =33V v ns
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate See Notes 1 and 2 22 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Voc? X fi +3 (CL x Vgc? % fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Ve = supply voltage in V;
s (CL x Vgc? X fo) = sum of the outputs.
2. The condition is V| = GND to V¢,
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LVO0O N 74LVOO N SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV00 D 74LV00 D SOT108-1
14-Pin Plastic SSOP Type Il —40°C to +125°C 74LV00 DB 74LV00 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV00 PW 74LVOOPW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN SYMBOL FUNCTION INPUTS OUTPUTS
NUMBER
nA nB nY
1,4,9, 12 1A - 4A | Data inputs
- L L H
2,5,10,13 | 1B—4B | Data inputs i H H
3,6,8, 11 1Y —4Y | Data outputs H L H
7 GND Ground (0 V) H H L
14 Vee Positive supply voltage NOTES:

1998 Apr 20

H =HIGH voltage level
L =LOW voltage level
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Product specification

Quad 2-input NAND gate 74LV0O0
PIN CONFIGURATION LOGIC SYMBOL
Wil 7 [ ve 1*1:‘;Dol_s
18 [2] 13 48 = =
1Y E E 4A 2: 2B vl 6
2a [4] [11] 4v 9-:‘3A ): S
28 [5] 19 38 10 ﬁ 58
2y [g] (9] 3A 1o, 4A ay | 4
13 |48
ene: [7] 5] ‘o 5Y00035
SY00034
LOGIC SYMBOL (IEEE/IEC) LOGIC DIAGRAM (ONE GATE)
1 S
Y
4 S
5 L 5V00379
12
5V00378
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 558 v
V| Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air Sc?;r[a)agtea:gﬂﬁg jg :18255 °C
Ve = 1.0V to 2.0V = - 500
to t Input rise and fall times xgg - ggx :g g;x i - ?gg ns/V
Ve =36V to 5.5V — - 50
NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Ve = 1.2V to Ve = 5.5V.
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Quad 2-input NAND gate 74LV00

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
Vee DC supply voltage -0.5t0+7.0 Vv
+hk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
*lok DC output diode current Vo <-0.5o0rVg>Vge +0.5V 50 mA

DC output source or sink current
tlo - standF;rd outputs 0.5V Mo=Negi+ 0.5V 25 mA
DC V¢ or GND current for types with
ii‘fND' — standard outputs 50 ma
=icc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°Cto +125°C | UNIT
MIN | TYPT | MAX MIN MAX
Voo =1.2V 0.9 0.9
Vin HIGH level Input Vce =2.0V 1.4 1.4 v
voltage Voc =2.7t03.6V 2.0 2.0
Vec =4.5105.5V 0.7*Vee 0.7*Vee
Voo =12V 03 0.3
ViL LOW level Input Vee =20V 0.6 0.6 v
voltage Voc=2.7t03.6V 0.8 0.8
Vec=45t05.5 0.3*Vee 0.3'Vee
VCC =1.2V; V| = V|H or V|L; —|o = TOOUA 1.2
Vee =2.0V; Vi =V or V). =g = 100pA 1.8 2.0 1.8
Von V”;fa'g;e‘;ﬁ: gﬁt‘sl‘ﬁs Voo = 2.7V; Vi = Vi o Vi —lo = 100pA 25 27 25 v
Ve =3.0V; V=V or V. —lg=100pA 2.8 3.0 2.8
Ve = 4.5V, V) =V or Vi, —lo = 1000A 43 45 4.3
otaae o OUPH [ VoG =3.0V; Vi = Viy or Vi —lo = 6mA 240 | 282 2.20
VoH | STANDARD i
outpuls Vog = 4.5V; V) = Vi or Vi —lp = 12mA 3.60 4.20 3.50
VCC =1.2V;V,=Vor V||_; lo = 100pA 0
Vce =2.0V; V) = Vi or Vi Io = 1000A 0 0.2 0.2
Vb \';gt\’!;:;"zfl %ﬂ‘g‘f}ts Voo = 2.7V: V; = Vi or Viu Io = 1000A o 02 02 v
Vee =3.0V; Vy =V or V.. lo = 100pA 0 0.2 0.2
Voe = 4.5V; V) = Vi or ViL. Io = 1000A 0 02 0.2
: bggg':;’e' OUIPUL  f voe = B.0V; V) = Vi or Vi lo = 6mA 025 | 040 050 .
- g&g’:tzARD Vec=4.5V; Vi=Viyor V. lp=12mA 0.35 0.55 0.65
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Quad 2-input NAND gate

74LV00

DC ELECTRICAL CHARACTERISTICS (Continued)

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Input leakage = L
Iy aiiaant Vee =5.5V; V) = Vg or GND 1.0 1.0 UA
Quiescent suppl
Icc Cu”r'rzm; g PPY Ve =5.5V; V)= Vg or GND; Ig =0 20.0 40 uA
Additional
Alge quiescent supply Veec =2.7V 10 8.6V; V| = Vgc —0.6V 500 850 HA
current
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C_= 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM -40 to +85 °C -40 to +125 °C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 45
) 2.0 15 26 31
toupin | Lacpagaliondelay | Figures 1,2 27 T 18 23 ns
3.0t036 92 15 18
451055 6.5° 11 14
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Voo =3.3 V.
3. Typical values are measured at Vg =5.0 V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc=227Vand<36V;
Vp=05xVgcatVec<27Vand>45V; Vee
VoL and Vo are the typical output voltage drop that occur with the
output load.
Vi Vo
Vi PULSE DUT
GENERATOR -
nA, nB INPUT l N AsopF AL= 1k
Test Circuit for Outputs
v
o DEFINITIONS
R = Load resistor
nY OUTPUT i "
C = Load capacitance includes jig and probe capacitiance
= Rt = Termination resistance should be equal to Zoyr of pulse generators.
o SV00377
Figure 1. Input (nA, nB) to output (nY) propagation delays. e Vee Yi
tPLHAPHL <27V Voo
2.7-36V 27v
245V Vee
V00902
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: 1.0t0 5.5V

® Optimized for low voltage applications: 1.0t0 5.5 V

® Accepts TTL input levels between Voo =2.7 Vand Vgc=3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2 V at Vg =3.3 V,
Tamb =250

® Qutput capability: standard
® | category: SSI

QUICK REFERENCE DATA
GND =0 V: Tamp = 25°C; t=t; < 2.5 ns

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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
tPHUIPLH nA, nB to nY Voc =33V 6 ns
Cy Input capacitance 3.5 pF
Cep Power dissipation capacitance per gate See Notes 1 and 2 22 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp x Voc? x fi +5 (CL x Vg2 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
¥ (CL % Vec? % fo) = sum of the outputs.
2. The condition is V| = GND to V¢c.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 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 Il —40°C to +125°C 74LV02 DB 74LV02 DB SOT337-1
14-Pin Plastic TSSOP Type | —-40°C to +125°C 74LV02 PW 74LV02PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN SYMBOL FUNCTION INPUTS OUTPUTS
NUMBER
nA nB nY
1,4,10,1 1Y —-4Y Dat
i 0,13 ata f)utputs T L H
2,5,8,1 1A—-4A Data inputs L H L
3,6,9,12 1B-4B Data inputs H i L
7 GND Gro%J.nd (0V) H H L
14 Vee Positive supply voltage NOTES:
H =HIGH voltage level
L =LOW voltage level
1998 Apr 20 65 853-1899 19257




Philips Semiconductors

Product specification

Quad 2-input NOR gate 74LV02
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
i U e = I =
" 2] R
5 >1 b
8 [3] [12 ] 48 o - )
== = b
9
oa [5] [10] o
1 >1 b
2 [} 5] t ”
GND E E 3A SV00391
SV00389 LOGIC DIAGRAM (ONE GATE)
LOGIC SYMBOL i
Db
T o B
5V00393
AT o
5V00390
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 55 \Y
' Input voltage 0 - Vee Y
Vo Output voltage 0 = Vee "
Tamb Operating ambient temperature range in free air S;Zgg:;giésc :Zg :18255 °C
Vee =1.0Vto 2.0V = - 500
tn t Input rise and fall times xgg - g% :g g;x N - ?gg ns/V
Voc = 3.6V t0 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Ve = 1.2V to Voo = 5.5V.
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Philips Semiconductors

Product specification

Quad 2-input NOR gate 74LV02
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
Vee DC supply voltage -0.5t0+7.0 )
+k DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Vg + 0.5V 50 mA

DC output source or sink current
o — standard outputs -0.5V < Vg < Vge + 0.5V 25 mA
+lgNDs DC V¢ or GND current for types with A
tlcc - standard outputs 50 o
Tstg Storage temperature range —65 to +150 6w
Power dissipation per package for temperature range: —40 to +125°C
p - plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYPR. MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input | Vcc =20V 1.4 1.4 v
H | voltage Voo =2.710 3.6V 2.0 2.0
Vec=451055V 0.7Voc 0.7Voe
Vec=1.2V 0.3 0.3
Vi LOW level Input Vge =2.0V 0.6 0.6 v
voltage Vo =2.7t0 3.6V 0.8 0.8
Voc=45t055 0.3*"Vee 0.3*Vee
Ve =1.2V; V= Vyor V). —lo = 100pA 1.2
e VCC =2.0V; V| = VIH or VlL; —|0 = 100|,lA 1.8 2.0 1.8
HIGH level output - AV -
Vou voltage; all outputs Vee =2.7V; V= Viy or V). —lg = 100uA 2.5 2.7 25 \
Vee =3.0V; Vi =Vyor V. —lg = 100pA 2.8 3.0 2.8
Vee = 4.5V; V) = Vg or Vi —lo = 1000A 43 45 2.3
%&EW OUIPUL | v = 3.0V; V) = Vi or Vi, —lo = BmA 240 | 282 220
VoH | STANDARD v
outputs Vee =45V V=V or Vi —lo = 12mA 3.60 4.20 3.50
Vec =1.2V; V=V or V). o = 100pA 0
VCC =2.0V; V| =Viyor V||_; lo= TOOHA 0 0.2 0.2
LOW level output = Y =
VoL voltage; all outputs Vee=2.7V; V=V or Vi lo = 100pA 0 0.2 0.2 Vv
VoG = 3.0V; V) = Vi or Vi Io = 100pA 0 0.2 0.2
Voc = 4.5V, V) = Vi or Vi, Io = 1000A 0 0.2 0.2
tgt":g'sf’e' OUIPUL 1 yoe = B.0V; V) = Vi or Vi, lo = BmA 025 | 0.40 0.50
VoL | STANDARD W
outputs Vee =4.5V; Vi =Vyor V. lp=12mA 0.35 0.55 0.65
Input leakage _ o 1 A
ly Sl Vee =5.5V; V)= Vgc or GND 1.0 .0 u
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Philips Semiconductors Product specification

Quad 2-input NOR gate 74LV02

DC ELECTRICAL CHARACTERISTICS (Continued)

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP.! MAX MIN MAX
Quiescent supply g & R o ot
lec current: SSI Vee =5.5V; Vi =Vgc or GND; Ig =0 20.0 40 pA
Additional
Alce quiescent supply Vec =27V 1o 3.6V, V| = Ve —0.6V 500 850 HA
current
NOTE:
1. All typical values are measured at Tamp = 25°C.
AC CHARACTERISTICS
GND =0V; t, = t; < 2.5ns; C_ = 50pF; R = 1KQ
CONDITION Lite
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40to +125°C | UNIT
Vee(V) MIN TYP.! MAX | MIN MAX
1.2 40
' 2.0 14 21 26
torftpy | FroRagationdelay | pigures 1,2 27 10 s 19 ns
’ 301036 7.52 12 15
451055 6.0% 10 13
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Vgc = 3.3 V.
3. Typical values are measured at Vgc = 5.0 V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc227Vand<36V,
Vp=05xVecatVeg<27Vand24.5V; Veo
VoL and Vpy are the typical output voltage drop that occur with the
output load.
Vi Vo
Vi PULSE
nA, nB, INPUT l c I_\SOFF A= 1K
GND = = = = = =
Test Circuit for Outputs

Vo DEFINITIONS

R = Load resistor

nY OUTPUT

SV00392

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

1998 Apr 20

C_ = Load capacitance includes jig and probe capacitiance
Rt = Termination resistance should be equal to Zoyrt of pulse generators.

TEST Vee vy
tpLHAPHL <27V Vee
2.7-3.6V 2.7V
245V Vee

SV00902

Figure 2. Load circuitry for switching times.




Philips Semiconductors

Product specification

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 Vg = 2.7V and Ve = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ V¢ = 3.3V,
Tarb=25°C

® Typical Vony (output Vou undershoot) > 2V @ Vg = 3.3V,
Tanis = 25°C

® Level shifter capability
® Qutput capability: standard (open drain)
® | category: SSI

QUICK REFERENCE DATA
GND =0V; Tamp = 25°C; t, =ty <2.5 ns

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 V. 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ = 15pF
tpzL/tpLz nA, nB to nY Vee = 3.3V 8 ns
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Notes 1, 2 4 pF
NOTES:
1 Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp % Vec?xfi +2 (CL x Vec? X fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vgg? % fo) = sum of the outputs.
2 The condition is Vi = GND to V¢
3 The given value of Cpp is obtained with : Ci_ = 0 pF and R =
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LVO3 N 74LVO3 N SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV03 D 74LV03 D SOT108-1
14-Pin Plastic SSOP Type Il —40°C to +125°C 74LV03 DB 74LV03 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV03 PW 74LVO3PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
AL SYMBOL FUNCTION INPUTS OuTPUT
NUMBER
nA nB nY
1,4,9,12 1A to 4A Data inputs L E 7
2,5,10,13 1Bto4B | Datainputs [ H b4
3,6,811 1Y to 4Y Data outputs H L z
4 GND Ground (0V) H H L
iti Iy volt NOTES:
14 Vee Positive supply voltage H—HIGH yeiEgs ievs)

1998 Apr 20

L = LOW voltage level

Z = High impedance OFF-state
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74LV03

PIN CONFIGURATION LOGIC SYMBOL

1A II z‘ Vee 2| 1B
1B E E 48

}
4| oA
e [12] 4 2y e
5| 28
oA [ EAY
}
}

(5 RE: 9| 3a
2v 6] 9] 3A 10| 3B
ano 7] [ 8] av

SV00354 SV00355
LOGIC SYMBOL (IEEE/IEC) LOGIC DIAGRAM
Y
1 & 'J
3 3
2 Q A —
4 o ).}__‘
5 Q . GND
/e
o &
8 SV00357
10 Q
12 &
N Q B 11
SV00356
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74LV03

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 55 Vv
\ Input voltage 0 - Vee A
Vo Output voltage 0 - Vee \
T O_perating ambient temperature range in free See DC and AC —40 +85 -c
air characteristics —40 +125
Vee = 1.0V to 2.0V ~ - 500
t t Input rise and fall times xgg = g% :g gég - = ?gg ns/V
Vee =3.6Vto 5.5V - 50
NOTES:

1 The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V); DC characteristics are guaranteed from Vo = 1.2V to Vg = 5.5V.

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
Vee DC supply voltage —0.5t0+7.0 Vv
ik DC input diode current Vi<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg > Vee + 0.5V 50 mA

DC output source or sink current
tlo — standard outputs -0.5V < Vg < Vgg + 0.5V 25 mA
DC V¢ or GND current for types with
iiGIND' —standard outputs 50 A
*icc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Philips Semiconductors Product specification

Quad 2-input NAND gate 74LV03
DC CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vee=1.2V 0.9 0.9
v, HIGH level Input | Vcc=2.0V 14 1.4 v
M| voltage Vec=2.71036V 2.0 2.0
Veec=4.5t05.5V 0.7*Vee 0.7"Vee
Voo= 1.2V 03 03
v LOW level Input Vee =2.0V 0.6 0.6 v
'L [voltage Voo = 2.7 10 3.6V 08 08
Vec=451055 0.3V 0.3'Voo
Vee =1.2V; V= Vyor V. -lo = 100pA 1.2
Vee =2.0V; V=V or V. ~lg = 100pA 1.8 2.0 1.8
HIGH level output = TR i
VoH voltage; all outputs Vee =27V, Vi =V or V)., —lp = 100pA 25 2.7 2.5 Vv
Ve = 3.0V; V; = Vi or Vi, ~lo = 100A 28 3.0 28
Vee =4.5V;V| = Vg or Vi =lo = 100pA 4.3 45 4.3
HIGH level output |y - _ 3.0v;V; = Vjy or V). ~lo = 6mA 240 | 2.82 2.20
voltage; ¢ v

Voi | STANDARD

kil Ve =45V,V) = Vi or V. —lo = 12mA 360 | 420 3.50
Vee =1.2V; Vi =Viyor V) lo = 100pA 0
Ve = 2.0V; V) = Vi or ViL. Io = 1004A 0 0.2 0.2
LOW level output = TN, =
VoL voltage; all outputs Ve =2.7V; V= Viyor V). lo = 100pA 0 0.2 0.2 \
Vee =8.0V;V =V or Vi Io = 100uA 0 0.2 0.2
Vce =4.5V;V =V or Vi lo = 100puA 0 0.2 0.2
l\;gtvavgleevel Bt Vee =3.0V;V =V or V. lo=6mA 0.25 0.40 0.50
VoL | STANDARD ; ¥
outbuls Veg = 45V;V) = Vi or Vit Io = 12mA 035 | 055 0.65
HIGH level output [ Vcc=2.0t03.6V; V)=V
loz leakage current Vo = Vg or GND 5.0 10 B
HIGH level output | Vcc=2.0t03.6V; V)=V
loz leakage current Vo = 6.0V2 19 20 RA
| t leak:
I s b Voe = 5.5V: V| = Vg or GND 1.0 1.0 LA
Quiescent suppl
e | cumeneear PPY Voo =5.5V; V= Veg or GND; I =0 20.0 40 uA
Additional
Alce quiescent supply Voc=2.7Vt03.6V; V| =V —-0.6V 500 850 A
m
current per input
NOTES:

1 All typical values are measured at Tymp = 25°C.
2 The maximum operating output voltage (VO(max)) is 6.0V.
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Quad 2-input NAND gate 74LV03

AC CHARACTERISTICS FOR 74LV03
GND =0V t, = t; < 2.5ns; C|_ = 50pF; R|_= 1KQ

LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM o —40 to +85 °C —40t0 +125°C | yNIT
Vee(V) MIN | TYPT | MAX [ MIN | MAX
1.2 = 50 Z - =
) 2.0 - 17 26 - 31
it E;ffpnaBg’at?:yde'ay Figures, 1, 2 2.7 = 3 19 = 23 ns

3.0t03.6 - 102 16 - 19
451055 = 3 13 - 16

NOTE:
1 Unless otherwise stated, all typical values are at Tymp = 25°C.

2 Typical value measured at Vg = 3.3V.
3 Typical value measured at Vg = 5.0V.

AC WAVEFORMS TEST CIRCUIT

Vm=15VatVge = 2.7V < 3.6V

Vp =05V * Ve at Ve < 2.7V and = 4.5V 7

VoL and Vg are the typical output voltage drop that occur with the cQ o- 2" Vee

output load. T 3 gf\‘eo”

Vx =VoL+0.3VatVge = 2.7Vand < 3.6V

Vy =VoL+0.1*Vegat Veg < 2.7Vand = 4.5V vi vo RL=tk
BULSE D.UT.

GENERATOR

T =

Test Circuit for Outputs

v DEFINITIONS
R = Load resistor
Cy = Load capacitance includes jig and probe capacitiance.
nA, nB INPUT Rt = Termination resistance should be equal to Zoyr of pulse generators.
Vee SWITCH POSITION
TEST Sy Vic v,
GND
toLHAPHL Open <27V Vee
nY OUTPUT
teztpz | 2°Vee 2.7-36V 27V
VoL touzftez | GND > 45V Vee

5V00896

Figure 2. Load circuitry for switching times

SV00358

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

Product specification

Hex inverter

74LV04

FEATURES

® Wide operating voltage: 1.0t0 5.5 V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voo =2.7 V and Vec = 3.6 V
® Typical Vo_p (output ground bounce) < 0.8 V at Vgc=3.3V,

Tamb=25°C

® Typical Vony (output Vo undershoot) > 2 V at Vo =33V,

Tamb=25°C
® Qutput capability: standard
® |cc category: SSI

QUICK REFERENCE DATA
GND=0V; Tamp =26°Ci t;=ty <2.5ns

DESCRIPTION

The 74LV04 is a low-voltage Si-gate CMOS device that is pin and
function compatible with 74HC/HCTO04.

The 74LV04 provides six inverting buffers.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF;
tPHLtPLH nA to nY Voc =33V 9 ng
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate See Notes 1 and 2 21 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Vgc? X fi +5 (CL X Vog? % fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL % Vge? X fo) = sum of the outputs.
2. The condition is V4 is V1 = GND to V¢,
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —-40°C 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 || —40°C to +125°C 74LV04 DB 74LV04 DB SOT337-1
14-Pin Plastic TSSOP Type | —-40°C to +125°C 74LV04 PW 74LV04PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL FUNCTION INPUTS OUTPUTS
1,3,5,9, 11,13 1A -6A Data inputs nA nY
2,4,6,8,10, 12 1Y - 6Y Data outputs L H
¥4 GND Ground (0 V) H
14 Vee Positive supply voltage NOTES:
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H =HIGH voltage level

L =LOW voltage level
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Philips Semiconductors Product specification

Hex inverter 74LV04
PIN CONFIGURATION LOGIC SYMBOL
1 [1] U 14 ] Vee 1]1a ‘D& v |2
w [ o
2A |_3—_ E &Y 3| 2A DO 2y |4
e IZ ZI o 5| 3A 3y |6
£ [ — —
3y E E 4A 9| 4A {>c 4y |8
GND E E ay
1 | 5A DC sy |10
SV00396
13 | 6A ey |12
LOGIC SYMBOL (IEEE/IEC) T I

1 ; 2 SV00397
i LOGIC DIAGRAM (ONE INVERTER)
1 ; 10 500399

SV00398
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note! 1.0 3.3 55 v
A Input voltage 0 = Vee \Y
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air Sciearz(c:t:::gﬁésc jg ++18255 °C
Vce =1.0Vto 2.0V - - 500
i " Veoe=2.0Vto 2.7V - - 200
t t Input rise and fall times Voo = 2.7V to 3.6V _ _ 100 ns/V
Vec =3.6V to 5.5V - - 50

NOTE:
1. The LV is guaranteed to function down to Vo = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vgg = 1.2V to Vg = 5.5V.
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Philips Semiconductors

Product specification

Hex inverter 74LV04
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
Vee DC supply voltage -0.5t0+7.0 "
+lk DC input diode current Vi<-0.50rV,;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vgg +0.5V 50 mA

DC output source or sink current
+lp — standard outputs -0.5V < Vg < Vgg + 0.5V 25 mA
DC V¢ or GND current for types with
iil?ND' — standard outputs 50 mA
CC
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
- — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
TOoT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP1 MAX MIN MAX
Veo=1.2V 0.9 0.9
Vi HIGH level Input | Voc =2.0V 1.4 14 v
voltage Voc=2.71t03.6V 2.0 2.0
Vcc=4.5t05.5V 0.7 = Vee 0.7 *Veo
Veo=1.2V 0.3 0.3
Vi LOW level Input Vcc =2.0V 0.6 0.6 v
voltage Vog =27 to 3.6V 0.8 0.8
Vec=45105.5 0.3 * Vg 0.3 Vge
Vee=1.2V; Vi =V or V.. =l = 100pA 1.2
i Vee =2.0V; V)=V or V). —lo = 100uA 1.8 2.0 1.8
evel output = T =
Vo | voltage, all outputs | YCC = 2-7V: Vi = Virt or Vit —lo = 1004A 25 2.7 25 v
Ve = 3.0V; V) = Vi or Vi —lo = 100pA 2.8 3.0 2.8
Voo = 4.5V; V) = Vi or Vi, —lo = 1000A 43 15 43
e e OUPHt{ Vog = 3.0V; Vi = Viy or ViL;~lo = 6mA 240 | 282 2.20
VoH | STANDARD v
outputs Vec =4.5V; V) =Vyor V. ~lp = 12mA 3.60 4.20 3.50
Vee =1.2V; V=V or V.. lo = 100pA 0
N Voe = 2.0V; V) = Vi or ViL Io = 1004A 0 02 0.2
evel output = == =
VoL voltage; all outputs Vee =27V, Vi =Vjor V.. Io = 100pA 0 0.2 0.2 \Y
VCC =3.0V; V| = VlH or VIL: IO = 100|JA 0 0.2 0.2
Ve =45V, V) = Vg or ViL. Io = 1000A 0 0.2 0.2
tg"g’g‘s_"e' outpUt 1 yves = 3.0V; V) = Vi or Vi o = 6mA 025 | 040 0.50
VoL | STANDARD v
olitpuls Vee =4.5V; V= Vi or Vit lo = 12mA 035 | 055 0.65
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Hex inverter 74LV04

DC ELECTRICAL CHARACTERISTICS (Continued)

Over recommended operating conditions. Voltages are referenced to GND (ground = V).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP.! MAX MIN MAX
Input leakage
I il Ve =5.5V; V) = Vg or GND 1.0 1.0 A
Quiescent suppl
loc | cumont 881 PPY 1 Vo =5.5V; V) = Vg or GND: o =0 20.0 40 uA
Additional
Alge quiescent supply Vee=2.7Vt0 3.6V; V)=V — 0.6V 500 850 uA
current
NOTE:
1. All typical values are measured at Ty, = 25°C.
AC CHARACTERISTICS
GND = 0V; t, =t < 2.5ns; C|_= 50pF; R = 1KQ
LIMITS
CONDITION -
SYMBOL PARAMETER WAVEFORM -40 to +85°C -40 to +125°C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 40
) 2.0 14 20 25
touuftpuy | Propagation delay Figure 1 2.7 10 15 19 ns
3.0t0 3.6 82 12 15
451055 9 1
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voo =3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vy=15VatVgc227Vand<36V;
Vm=05xVegatVog <27 Vand =45 V; Voo
Vor and Vg are the typical output voltage drop that occur with the
output load.
\ Vo
GENERATOR AR
nA INPUT 50pF -

GND

Vor@

nY OUTPUT

VoL@

SV00395

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

and output transition times.

cL I
Test Circuit for Outputs
DEFINITIONS

Ry = Load resistor

C = Load capacitance includes jig and probe capacitiance
Ry = Termination resistance should be equal to ZoyT of pulse generators.
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tpLHAPHL <27V Vee
2.7-36V 27V
245V Vee
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Figure 2. Load circuitry for switching times




Philips Semiconductors

Product specification

Hex inverter

74LVU04

FEATURES

® Wide operating voltage: 1.0to 5.5V

® Optimized for Low Voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voo =2.7 Vand Vg =3.6 V

® Typical VoLp (output ground bounce) < 0.8 V at Vgc=3.3V,

Tamb = 25°C.

® Typical Vony (output Voy undershoot) > 2 V at Vec =33V,

Tamb = 25°C.
® Qutput capability: standard
® | category: SSI

DESCRIPTION

The 74LVU04 is a low-voltage, Si-gate CMOS device and is pin
compatible with the 74HCUO04.

The 74LVUO04 is a general purpose hex inverter. Each of the six
inverters is a single stage with unbuffered outputs.

QUICK REFERENCE DATA
GND=0V; Tymp=25°C; t, =ty <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
tPHL/tPLH nAto nY Voc =33V 6 ns
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate Notes 1, 2 18 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vgc? X fi +3 (CL x Vge? X fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
5 (CL X Vge? x fo) = sum of the outputs.
2. The condition is V| = GND to Ve,
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LVU04 N 74LVUO4 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 | —40°C to +125°C 74LVU04 PW 74LVU04PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUTS
1,3,5,9,11,13 1A -6A Data inputs nA nY
2,4,6,8,10, 12 1Y - 6Y Data outputs H
7 GND Ground (0 V) H
14 Vee Positive supply voltage NOTES:

1998 Apr 20

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

Hex inverter 74LVUO4
PIN CONFIGURATION LOGIC SYMBOL
[T U (74 ] Vee 1] 1A v |2
1Y [Z EGA ] I
2A E ESY 3|2A DC 2y |4
e [ [ e 5| 3A ay |6
s [5 ] EE {>‘3
av [ ] EREL 9| 4A {>C 4 |8
et & [
1 | 5A sy |10
SV00396
13 | 6A DO 6y |12
LOGIC SYMBOL (IEEE/IEC)
SV00397

SV00398

SCHEMATIC DIAGRAM (ONE INVERTER)

Veo, Veo

:

ny

SV00400
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Notel 1.0 3.3 55 \Y
" Input voltage 0 - Vee \
Vo Output voltage 0 - Vee Y
Tamb Operating ambient temperature range in free air Scieagg‘::::ﬁﬁsc jg :18255 °C
Vee =1.0V to 2.0V - - 500
i : Vee=2.0Vto 2.7V - - 200
t tf Input rise and fall times Voo = 2.7V to 3.6V _ N 100 ns/V
Ve =3.6Vto 5.5V - - 50

NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.
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Hex inverter 74LVU04

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
Vee DC supply voltage -0.5t0+7.0 Vv
+lk DC input diode current Vi<-0.50rV,;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <—=0.50rVg>Vce + 0.5V 50 mA

DC output source or sink current
+lo — standard outputs -0.5V < Vp < Vge + 0.5V 25 mA
DC V¢ or GND current for types with
iil?é\lg — standard outputs 50 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mwW
TOT | - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
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).

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°Cto +125°C | UNIT
MIN | TYPT | MAX MIN MAX
Voo =12V 1.0 1.0
vy |HIGHlevelInput | Voc=2.0V 1.6 16 v
voltage Vee=2.7103.6V 2.4 24
Voo =451055V 0.8+ Vce 08+ Vee
Voo =12V 0.2 0.2
Vi LOW level Input Vee =2.0V 0.4 0.4 v
voltage Voo =2.7103.6V 0.5 0.5
Vec=451055 0.2+ Vce 0.2+ Vee
Vee = 1.2V; V) = Vi or Vi —lo = 100uA 12
Ve = 2.0V; V) =V or Vi —lo = 100uA 18 20 1.8
Vor tgffa"é'ee"e' output Iy S =27V; Vi = Vigor Vi —lo = 1004A | 25 2.7 25 v
Ve = 3.0V; V)= Vi or Vi —lo = 100uA 28 3.0 28
Ve = 4.5V;V) = Vyp or VL. =l = 1004A 43 45 43
Vo | HIGH level output [ Voo =3.0V:Vi = Viy or Vi, -lo = 6mA 2.40 2.82 2.20 "
voltage Vee =4.5V;V = Vi or Vi —lo = 12mA 3.60 4.20 3.50
Vee=1.2V; Vi=V|yor V. lp = 100pA 0
Voe =2.0V; V)= Vi or VL. Io = 1004A 0 0.2 0.2
VoL \';ggg':"e' output Iy L =2.7V; V) = Vi or ViL.: lo = 100pA 0 02 0.2 v
Ve = 3.0V;V) = Vi or VL. Io = 1004A 0 0.2 0.2
Ve = 4.5V;V; = Vi or Vi Io = 1004A 0 0.2 0.2
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Product specification

Hex inverter 74LVU04
DC ELECTRICAL CHARACTERISTICS (Continued)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN TYP! MAX MIN MAX
v LOW level output Vee =3.0V;V=Viyor V. lp=6mA 0.25 0.40 0.50 v
oL [voltage Ve = 45V;V; = Vi of Vi Io = 12mA 035 | 055 0.65
) Input leakage current Vee =5.5V; V) =Vge or GND 1.0 1.0 HA
Quiescent suppl
lcc | cirront PPl Voo =5.5V; V) = Vg or GND; Ig = 0 20.0 40.0 uA
Additional quiescent - o
Alce supply current per input Vee =27V t0 3.6V; V| = Vgc —0.6V 500 850 uA
NOTE:
1. All typical values are measured at Tymp, = 25°C.
AC CHARACTERISTICS
GND = 0V; t, =ty = 2.5ns; C|_= 50pF; R = 500Q
CONDITION LW
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40t0 +125°C | UNIT
Vee(V) MIN TYP! MAX | MIN | MAX
1.2 35
2.0 12 14 17
Propagation delay -
tPHLPLH AATE R Figure 1 27 9 10 13 ns
3.0t036 7? 8 10
45t05.5 i 9
NOTES:

1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Voc = 3.3 V.

AC WAVEFORMS

TYPICAL TRANSFER CHARACTERISTICS

Vy=15VatVgc =27Vand<36V
Vm=05x%xVecatVegc<27Vand=4.5V

VoL and Voy are the typical output voltage drop that occur with the
output load.

nA INPUT

GND

VoH

nY OUTPUT

SV00395

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

300

0.8

(uA)
200

0.4

100

—% ---b

Voc =12Vilg=0V.

SVoo401
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Product specification
TYPICAL TRANSFER CHARACTERISTICS (Continued)
2,0 5 Rbias = 560 k2
Vo e 4 I5 Vee
(\] (mA) ::}
1.2 \ 3 ’_‘ },_I
f \‘ 0.47 uF input output 100 uF
\ O ; O }_I —|
08 gl A 2
l’ ‘\ o~
1 \ Vi~
04 '/ L3 1 (f=1kHz)
’ \ o— s GND
P N SV00323
’ N
2 5 e = 5 Fe % g Figure 5. Test set-up for measuring forward transconductance
' ' ' T ' gts = dip/dv; at vg is constant (see also graph Figure 6).
1
e, 0 TR
Vec=20Vilg=0V. 40
SV00402 /
Figure 3. /
30 74
Its /
3.0 18 (mAN)
V. Ip 20
(V‘i \ (mA)
20 \ 12
h 10 /
\ /
T
7 \
1.0 / \ 6
0
\ ) 1 2 3 4
\
£ N Voo V)
TN
7
0 £ o 0
(] 1.0 1 0
2.0 v 3
Vo —==lp

Voc=380Vilg=0V.

5V00403
Figure 4.

SV00405

gys as a function of the supply voltage V¢ at Tymp = 25°C.

Figure 6. Typical forward transconductance
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APPLICATION INFORMATION
Some applications for the 74LVU04 are:

® Linear amplifier (see Figure 7)

® |n crystal oscillator designs (see Figure 8)

® Astable multivibrator (see Figure 9)

-

Note:
Z| > 10k; Aoy = 20 (typical)

Ay fo v,
u g1 ' “OMax(P - P)
1+=— (1+Ag ) =Vcc-15V centered
Ry oL % Ve

3kQ <R1,R2<1MQ

Typical unity gain bandwidth product is 5 MHz.
C,, see Figure10

Aol = open loop amplification

A, = voltage amplification

SV00404

Figure 7. LVUO04 used as a linear amplifier.

EXTERNAL COMPONENTS FOR RESONATOR

(f<1 mHz)

PR | PiMe) | Ry(ke) | C1(pF) | C2(pP)
10..159 22 220 56 20
16..249 22 220 56 10
25..54.9 2.2 100 56 10
55..129.9 2.2 100 47 5

130.. 199.9 22 47 47 5

200 .. 349.9 22 47 47 5

350 .. 600 22 47 47 5
WHERE:

All values given are typical and must be used as an initial set-up.

1998 Apr 20

B
DLL -
uo4
G C
o
out
Note:
Cy =47 pF (typ.)
Cp =22 pF (typ.)
Ry =110 10 MQ (typ.)
R optimum value depends on the frequency and required stability against
changes in V¢ or average minimum Icc (Icg is typically
2mAatVgc=3Vandf=1MHz).
SV00408

Figure 8. Crystal oscillator configuration.

OPTIMUM VALUE FOR R»
FREQUENCY | R "
(MHz) (ké) Optimum
3 2.0 | Minimum required Igc

8.0 | Minimum influence due to change in V¢

6 1.0 | Minimum Igc
4.7 | Minimum influence by Voo

10 0.5 | Minimum Igc
2.0 | Minimum influence by Ve

14 0.5 | Minimum Igc
1.0 | Minimum influence by Vcc

> 14 Replace R; by C3 with a typical value of 35 pF
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{>c Do——— 80
uo4 uo4
70
input 1
o capacitance 60
fs [] a [:] B (PF)
50
40 3
Note: 2 3
frardm
T 22RC 20
Rg=2xR X/
The average Icc (MA) is approximately 10
3.5+0.05x f (MHz) x C (pF) at Vcc =3.0 V. ™ —
0
500406 0 1 2 3
Figure 9. LVU04 used as an astable multivibrator. s sk voliogeV)
1. Veg=12V.
2. Vec=20V.
3. Vge=30V.
SV00407

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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Quad 2-input AND gate

Product specification

74LV08

FEATURES

® Wide operating voltage: 1.0to 5.5 V

® Optimized for Low Voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voo =27 Vand Vec=3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3 V,
Tamb = 25°C.

® Typical Vony (output Vo undershoot) > 2 V at Voo =3.3 V,
Tamb = 25°C.

® Qutput capability: standard

® | category: SSI

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t; = t; <25 ns

DESCRIPTION

The 74LV08 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HC/HCTO08.

The 74LV08 provides the 2-input AND function.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Ci =15 pF;
tPHL/tPLH nA, B to nY Voo =33V 7 ng
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate See Notes 1 and 2 10 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vcc? x fi +3 (CL x Vgc? x fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL X Vge? % fo) = sum of the outputs.
2. The condition is V; = GND to V¢c.
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 Il —40°C to +125°C 74LV08 DB 74LV08 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV08 PW 74LVO8PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL FUNCTION INPUTS OUTPUTS
1,4,9,12 1A—-4A | Datainputs nA nB nY
2,5,10,13 1Y -4B Data inputs L L Lic
3,6,8, 11 1Y —4Y | Data outputs . H L
7 GND Ground (0 V) H L i
14 Vee Positive supply voltage H H H
NOTES:
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H = HIGH voltage level
L = LOW voltage level
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Philips Semiconductors Product specification

Quad 2-input AND gate 74LV08
PIN CONFIGURATION LOGIC SYMBOL
1A [0 N 114 Ve ;:1; Wl 4
18 [2] (13 4B 2
2
1y [3] (12 4A ‘;j 5 2y| ¢
2[4 M o odam— ol
28 5] [19] 38 10 —-28
2y [§] (9] A 12—:; av|
GND [7 (8] av L
5Y00034 SV00435
LOGIC SYMBOL (IEEE/IEC) LOGIC DIAGRAM (ONE GATE)
=l
2 A
= Db
6
5 B
10
12
g 11
5V00436
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Notet 1.0 3.3 5.5 Vv
' Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee \
» ; : ; DC and AC -40 85 o
Tamb Operating ambient temperature range in free air S(;iracégsﬁos _40 :125 C
Veo = 1.0V to 2.0V - - 500
4 ; Ve =2.0Vto 2.7V - - 200
t t Input rise and fall times Vgg 2V o3 6V & = 100 ns/V
Vee =3.6Vt0 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vs = 1.0V (input levels GND or Vec); DC characteristics are guaranteed from Vg = 1.2V to Vg = 5.5V.
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Quad 2-input AND gate 74LV08
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
Vee DC supply voltage -0.5t0 +7.0 \Y
+ Ik DC input diode current Vi<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vee +0.5V 50 mA
DC output source or sink current
tlo — standard outputs -0.5V <Vp < Vge + 0.5V 25 mA
DC V¢ or GND current for types with
iil?gg — standard outputs 50 i
Tstg Storage temperature range —65 to +150 o]
Power dissipation per package for temperature range: —40 to +125°C
P - plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
- 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYR.! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vi HIGH level Input | Vcc =2.0V 14 14 v
voltage Voo =2.7t0 3.6V 2.0 2.0
Ve =4.51t05.5V 0.7*Vee 0.7*Vee
Vec=1.2V 0.3 0.3
Vil LOW level Input Vee =2.0V 0.6 0.6 v
voltage Voo =2.710 3.6V 0.8 0.8
Vec=45t05.5 0.3*Vee 0.3*Vee
Vee =1.2V; Vi =Vyor V.. —lo = 100uA 12
Ve = 2.0V; V; = Vi or Vi, —lo = 1000A 1.8 2.0 18
HIGH level output - S =
Vo | vohtage. all outputs | VG = 27V Vi = Vig or Vi, —lo = 1004A 25 2.7 25 v
Vee =38.0V; V)=V or V.. —lo = 100uA 2.8 3.0 2.8
VCC =45V, V| =Viyor V"_; —lo= 100pA 4.3 45 4.3
el OUPUL | Ve = 3.0V; Vi = Viy or Vi —lo = 6mA 240 | 282 2.20
VoH [ STANDARD W
outputs Vec=4.5V; Vi =Vyor V. —lp=12mA 3.60 4.20 3.50
Voo = 1.2V; Vy = Vi o ViL Io = 100A 0
Vee =2.0V; Vi=Vyor V). lo = 100pA 0 0.2 0.2
LOW level output — e o
VoL voltage; all outputs Vee =2.7V; Vi = Vg or Vi, lo = 100pA 0 0.2 0.2 V2
Voe = 3.0V; V; = Vi or ViL: Io = 100pA 0 0.2 0.2
Vec =45V, Vi =Viyor VIL; lo = 100pA 0 0.2 0.2
bgt\;vglsyel — Vee =8.0V; Vi=Vyor V. lo = 6mA 0.25 0.40 0.50
VoL | STANDARD ¥
outputs Vec=4.5V; Vi=Viyor V. lg=12mA 0.35 0.55 0.65
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Product specification

Quad 2-input AND gate 74L.V08
DC ELECTRICAL CHARACTERISTICS (Continued)
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP. MAX MIN MAX
Input leakage . B 4
Iy STt Veo =5.5V; V= Vg or GND 1.0 1.0 uA
log | Quiescent SUPPY | Vg =5.5V; V= Vo or GND; Io =0 20.0 40 WA
Additional
Alce quiescent supply Vec=2.7Vt0 3.6V; V= Vo - 0.6V 500 850 uA
current
NOTE:
1. All typical values are measured at Tamp = 25°C.
AC CHARACTERISTICS
GND =0V; t, = ;< 2.5ns; C_= 50pF; R = 1KQ
CONDITION el
SYMBOL PARAMETER WAVEFORM -40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN TYP! MAX | MIN | MAX
1.2 45
) 2.0 15 26 33
LB E/'f‘:laagtag"r’]’}de'ay Figures 1, 2 27 T 17 21 ns
3.0t036 92 15 19
45t055 1 14
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Vgc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc227Vand<36V,
Vm=05xVegat Vog<2.7Vand 245V, Vee
VoL and Vpy are the typical output voltage drop that occur with the
output load.
A Vi Vo
PULSE
nA, nB INPUT GENERATOR D07
GND Rr l i A5ODF Ri= Tk
Vou = = = = = =
nY OUTPUT Test Circuit for Outputs
VoL DEFINITIONS

SV00414

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

1998 Apr 20

R = Load resistor
C = Load capacitance includes jig and probe capacitiance
Ry = Termination resistance should be equal to ZoyT of pulse generators.

TEST Vee vy
teLHAPHL <27V Vee
2.7-36V 27V
245V Vee

SV00902

Figure 2. Load circuitry for switching times.
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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 Voo =2.7 Vand Vg =3.6 V

@ Typical Vop (output ground bounce) < 0.8 V at Voo = 3.3 V,
Tamb = 25°C.

@ Typical Vony (output Vop undershoot) > 2 V at Vgg =3.3 V,
Tamb= 25°C.

©® Qutput capability: standard
® | category: SSI

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; ty =ty <2.5ns

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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Cy =15pF;
tPHL/tPLH nA, nB, nC to nY Veo =33V 9 oS
C Input capacitance 35 pF
Cep Power dissipation capacitance per gate See Notes 1 and 2 12 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vo2 xfi +3 (CL x Vgg? % fo) where:
fi = input frequency in MHz; C(_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vge? x fo) = sum of the outputs.
2. The condition is V| = GND to Vgc
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LVION 74LVION SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV10D 74LV10 D SOT108-1
14-Pin Plastic SSOP Type I —40°C to +125°C 74LV10 DB 74LV10 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV10 PW 74LV10PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL | NAME AND FUNCTION INPUTS OUTPUTS
1,3,9 1A-3A | Datainputs nA nB nC ny
2,4,10 1B-3B Data inputs L L L H
7 GND | Ground (0 V) L & i H
ls H L. H
12,6,8 1¥=3Y Data outputs 15 H H H
18.5,1) 1C-3C | Datainputs
14 V Positi ly voltage H L b i
cc ositive supply voltag H L H H
H H L H
H H H L
NOTES:

1998 Apr 20

H = HIGH voltage level
L = LOW voltage level
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Philips Semiconductors

Product specification

Triple 3-input NAND gate 74LV10
PIN CONFIGURATION LOGIC SYMBOL
1AE U [ 14] Vee 1] 1A
o g o
2AE [ 2] 1y
3|2
ZBE 1] 3c 4|28 2Y| 6
205 10] 38 5| 2c
i mf -
GND[__7_ E 3y 10/ 38 3y| 8
11] 3c
SV00416
SV00417
LOGIC SYMBOL (IEEE/IEC)
5 LOGIC DIAGRAM (ONE GATE)
=
3 A
=l : v
9 o
10 K
SV00419
5V00418
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vece DC supply voltage See Notel 1.0 33 3.6 \
\ Input voltage 0 = Vee \
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air S;;gg:ggiéf __:8 :18255 °C
Vee = 1.0V to 2.0V - - 500
t, t Input rise and fall times Vec=2.0Vto 2.7V - - 200 ns/V
Voo =27V to 3.6V - - 100

NOTE:

1. The LV is guaranteed to function down to Vo = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Ve = 1.2V to Vg = 3.6V.
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Philips Semiconductors

Product specification

Triple 3-input NAND gate 74LV10
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
Vee DC supply voltage -0.5t0 +4.6 Vv
+lk DC input diode current Vi<=0.50rV|>Vce + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vee + 0.5V 50 mA

DC output source or sink current
lo — standard outputs —0.9V2Yg < Veg 05V 25 ek
DC V¢ or GND current for types with
iil?(’:“g — standard outputs 50 mé
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 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 TYP! MAX MIN MAX
Veg=1.2V 0.9 0.9
HIGH level Input -
Vi voltage Vec=2.0V 1.4 14 Y%
Vec=271036V 2.0 2.0
Vog=12V 0.3 0.3
LOW level Input =
Vi voltage Vec=20V 0.6 0.6 \
Vec=271036V 0.8 0.8
Vec=1.2V; V| =V|yorV.-lo=100uA 1.2
i HIGH level output | Voc =2.0 Vi Vy = Vi or Vi, —lo = 100pA 1.8 2.0 1.8 i
OH | voltage; all outputs [V =27 V; V; = Vi or Vi —lo = 1004A 25 2.7 25
Vee=8.0V; V)= VyorV.—lg=100uA 2.8 3.0 28
HIGH level output
voltage; ;
VoH STA'\%DAHD Vee =8.0V; V)=V or V. —lg=6mA 2.40 2.82 2.20 Vv
outputs
Vee=12V; V=V or Vi lo = 100uA 0
7 LOW level output Vee=2.0V; Vi =VyorV.lg=100uA 0 0.2 0.2 v
OL | voltage; all outputs [V =27 V: V; = Vs or Vii. o = 1004A 0 02 0.2
Vec=3.0V;Vi=Vyor V. lo=100pA 0 0.2 0.2
LOW level output
It 5 5
Vou | Srancamn Vee=3.0V; V) = Vi or Vi lo = 6mA 0.25 0.40 0.50 v
outputs
Input leakage o N 1 A
|| current Vcc =3.6 V, V| = Vcc or GND 1.0 .0 et
Quiescent supply - St am i 4 A
lcc current: SSI Vee =3.6V; Vi =Vgc or GND; Ip =0 20.0 0 H

1998 Apr 20

91




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).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Additional
Alec quiescent supply Vec=27V1t0386V;V =Vgc-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 55
Propagation delay y 2.0 19 36 44
tPHUPLH nA, nB, nC to nY Figure 1,2 27 14 26 33 ns
3.0t03.6 102 21 26
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Voo = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vy=15VatVgc 227V,
Vm=05xVgcatVec<2.7V; vee
VoL and Vo are the typical output voltage drop that occur with the
output load.
V| Vo
PULSE
50pF o
l cLAs R =1k
Test Circuit for switching times
DEFINITIONS
SV00420 R = Load resistor
C_ = Load capacitance includes jig and probe capacitance
Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. Ry = Termination resistance should be equal to Zoyr of pulse generators.
TEST Vee v
tPLHAPHL <27V Vee
2.7-36V 27V
SV00901

Figure 2. Load circuitry for switching times.
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Triple 3-input AND gate 74LV11

FEATURES DESCRIPTION

® Optimized for Low Voltage applications: 1.0 to 3.6 V The 74LV11 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HC/HCT11.

® Accepts TTL input levels between Vo =2.7 V and Ve = 3.6 V
P P co co The 74LV11 provides the 3-input AND function.

® Typical Vo_p (output ground bounce) < 0.8V atVeg=3.3V,
Tamb =25°C

® Typical Vopy (output Vou undershoot) > 2V at Ve =3.3 V,
Tamb =25°C

® Qutput capability: standard
® | category: SSI

QUICK REFERENCE DATA
GND =0V; Tamp =25°C; t, =t <25 ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF;
teHL/tPLH nA, nB, nC to nY Vec =33V 10 2
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate See Notes 1 and 2 18 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp =Cpp X VCC2 xfi + 3 (C x VCC2 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL % Vge? % fo) = sum of the outputs.

. The condition is V| = GND to V¢

n

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LV11 N 74LVI1 N SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV11 D 74LV11 D SOT108-1
14-Pin Plastic SSOP Type Il —40°C to +125°C 74LV11 DB 74LV11 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV11 PW 74LV11PW DH SOT402-1

PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL NAME AND FUNCTION INPUTS OUTPUT
1,3,9 1A-3A Data inputs nA nB nC nY
2,4,10 1B-3B Data inputs L L L 18
7 GND Ground (0 V) L L H L
12,6,8 1Y -3Y Data outputs L H L L
13,5, 11 1C-3C | Datainputs L H H L
14 Vee Positive supply voltage
H L L L
H L H L
H H L (8
H H H 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 LOGIC SYMBOL
1A 1] U 14] Vee 1] 1A
5B B+
3] )
23[2 1] 3c Z_i Bl
2c[ 5| 10] 38 5] 2c
o] o L
GNDE Z]av 10|38 | ay| 8
1] 3c )
SV00416
SV00438

LOGIC SYMBOL (IEEE/IEC)

LOGIC DIAGRAM (ONE GATE)

8 SVoo421

SV00439

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 \
" Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee \"
; 3 : : See DC and AC —40 +85 o
Tamb Operating ambient temperature range in free air oFaraca s _40 +125 C
Vee =1.0Vto 2.0V - - 500
tr t Input rise and fall times Vec =2.0Vto 2.7V = - 200 ns/V
Vee =27V to 3.6V - - 100

NOTE:
1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Ve = 1.2V to Vg = 3.6V.
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Philips Semiconductors

Product specification

Triple 3-input AND gate 74LV11
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
Vee DC supply voltage -0.5t0 +4.6 Vv
+lk DC input diode current Vi<=0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Vg + 0.5V 50 mA

DC output source or sink current
tlp — standard outputs -0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with
iil‘fND’ — standard outputs 50 mA
cc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mwW
TOoT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
HIGH level Input =
Vi voltage Ve =2.0V 1.4 1.4 \"
Vo =27 10 3.6V 2.0 2.0
Veec=1.2V 0.3 0.3
LOW level Input =
ViL voltage Vee =2.0V 0.6 0.6 "
Vec=2.7103.6V 0.8 0.8
Vee =1.2V; V)= V|y or V). =lp = 100pA 12
v HIGH level output | Vcc =2.0V; V)= Vi or Vi —lo = 100uA 1.8 2.0 1.8 .
Of | voltage; all outputs  [\/oC=2 7V V; = Vi or V. —lo = 1000A 25 27 25
Vee =3.0V; Vi =V)y or V. =lp = 100pA 2.8 3.0 2.8
HIGH level output
voltage;
VoH STA’\?DARD Vee =3.0V; Vi =V or V. —lp = 6mA 2.40 2.82 2.20 \
outputs
Vee =1.2V; V= Vy or V.. Io = 100pA 0
” LOW level output Vee =2.0V; V=V or Vi, lo = 100pA 0 0.2 0.2 v
OL [ voltage; all outputs [ =2 7V: V| = Vyy or Vi Io = 100pA 0 02 0.2
VCC =3.0V;V|=Vyor V||_; lo = 100pA 0 0.2 0.2
LOW level output
VoL é"T'f,ggAHD Voe = 3.0V; V) = Vi or Vi Io = 6mA 0.25 0.40 0.50 v
outputs
Input leakage - N
I ik Vee = 3.6V; V) = Vg or GND 1.0 1.0 A
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Triple 3-input AND gate 74LV11

DC CHARACTERISTICS FOR THE LV FAMILY (Continued)

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

LIMITS
SY| L PARAMETER TEST CONDITIONS UNIT
MED e -40°C to +85°C -40°C to +125°C
Quiescent supply _ - -
ICC current; 38| VCC = 3A6V, V| = VCC or GND, IO =0 20.0 40 uA
Additional
Alce quiescent supply Vec=2.7Vt0 3.6V; V| =Vcc - 0.6V 500 850 nA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V, t, =t < 2.5ns; C_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —-40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 60
Propagation delay s 2.0 20 39 46
tPHLUPLH nA. nB, nC to nY Figures 1, 2 27 T 7 v, ns
3.0t03.6 112 23 27
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Vgc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVeec =227V
Vm=05xVecatVee <27V vee
VoL and Vpy are the typical output voltage drop that occur with the
output load.
Vi Vi Vo
PULSE
nA, nB, nC INPUT GENERATOR DALT.
F
GND RT l CL’_\SOP Ru=1k
VoH = = = = = =
nY OUTPUT Test Circuit for switching times
v,
oL SV00423 DEFINITIONS
Ry = Load resistor
Figure 1. Input (nA, nB, nC) to output (nY) propagation delays. Cy = Load capacitance includes jig and probe capacitance
Ry = Termination resistance should be equal to Zoyt of pulse generators.
TEST Vee Vi
tPLHAPHL <27V Vee
2.7-36V 27V
V00901

Figure 2. Load circuitry for switching times.
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Hex inverting Schmitt-trigger 74LV14

FEATURES APPLICATIONS
® Wide operating voltage: 1.0t0 5.5 V ® Wave and pulse shapers for highly noisy environments
® Optimized for Low Voltage applications: 1.0 to 3.6 V
, DESCRIPTION
® A ts TTL t level Vec =27V Vee=36V
oIS B et ANEINGEISS-0 The 74LV14 is a low-voltage Si-gate CMOS device and is pin and

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3 V, function compatible with 74HC/HCT14.

Tamb = 25°C. The 74LV14 provides six inverting buffers with Schmitt-trigger
® Typical Vony (output Von undershoot) >2 V at Voo =3.3 YV, action. It is capable of transforming slowly changing input signals

Tamb = 25°C. into sharply defined, jitter-free output signals.

® Qutput capability: standard

® | category: SSI

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t, = t; < 2.5 ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
P tion del =1 .
tpHL/tPLH e o i S(L:c b 13 ns
C Input capacitance 3.5 pF
Cep Power dissipation capacitance per gate See Notes 1 and 2 15 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp =Cpp x Vee? x fi + 3 (Cp x Ve x fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Ve x fo) = sum of the outputs.

2. The condition is V| = GND to V¢c.
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 Il —40°C to +125°C 74LV14 DB 74LV14 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV14 PW 74LV14PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL | NAME AND FUNCTION INPUT OUTPUT
1,3,5,9, 11,13 1A-6A Data inputs nA nY
2,4,6,8,10,12 1Y - 6Y Data outputs L H
T GND Ground (0 V) H L
14 Vee Positive supply voltage NOTES:

H = HIGH voltage level
L = LOW voltage level
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Philips Semiconductors

Product specification

Hex inverting Schmitt-trigger 74LV14
PIN CONFIGURATION LOGIC SYMBOL
ik E U 4 ] Vee 1] 1A {[IO v |2
1 [2 13 | 6A
2] 3
- [Z E - 3|2a T |O 2y |4
i If_ ERES 5| 3A av |6
» 5] ] s [7p
av [6 | [0 ] 4A 9| 4a %]lo 4 |8
= II E i 1 5A O 5Y i
SV00396
13 |ea O 6v |12
LOGIC SYMBOL (IEEE/IEC)
1 - 2 V00424
] I~
4
el LOGIC DIAGRAM
S I [
9 - 8 A o ’ O ’o Y
] -
" ; 10 SV00426
13 ‘ 12
SV00425
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 55 Vv
V) Input voltage 0 - Vee \Y
Vo Output voltage 0 = Vee v
T Operating ambient temperature range in free See DC and AC -40 +85 °c
amb air characteristics —-40 +125

NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Ve = 1.2V to Vg = 5.5V.

1998 Apr 20

98




Philips Semiconductors Product specification

Hex inverting Schmitt-trigger 74LV14

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
Vee DC supply voltage -0.5t0+7.0 Vv
+lik DC input diode current Vi<=0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Vge + 0.5V 50 mA

DC output source or sink current
+lp _ standard outputs -0.5V < Vg < Vg + 0.5V o5 mA
DC V¢ or GND current for types with
£lan: |~ andard outputs 50 iy
e ‘CC
Tstg Storage temperature range —65 to +150 %C
Power dissipation per package for temperature range: —40 to +125°C
P - plastic DIL above +70°C derate linearly with 12 mW/K 750 mwW
TOT | - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Voo =1.2V; V=V or V). —lp = 100pA 1.2
Vee = 2.0V; V) = Vi or Vi —lo = 100pA 18 2.0 18
HIGH level output — Y =
Vou | yoltage: all outputs | Vo€ = 2.7V: Vi=Vir or Vit ~lo = 1004A 25 27 25 v
Vce = 3.0V; V= Vi or Vi —lo = 100pA 2.8 3.0 2.8
Vee =4.5V; V)= Vyor V). —lg = 100pA 4.3 4.5 4.3
Cgﬁ:g level oulput |y o6 = 3.0V; V) = Vi or Vi, ~lo = 6mA 240 | 282 2.20
Vo | STANDARD v
outputs Vee =45V; V) = Vg or Vi —lo = 12mA 3.60 420 3.50
VCC =1.2V;V;=V|yor V||_; lo = 100pA 0
VCC =2.0V; V| = VIH or VIL; |o = 100},[A 0 0.2 0.2
LOW level output "y 7 - =
VoL |voltage: all outputs | Vo€ =2.7V; Vi= Vi or Vii; Io = 100uA 0 0.2 0.2 %
VCC = S.OV; V| = VIH or V||_; |0 = 100],1A 0 0.2 0.2
Veoc =4.5V; Vi =Vyor V.. lo = 100pA 0 0.2 0.2
tg:’a"g':}’e' outpUt 1 yo6 = 3.0V; Vi = Vi or Vi, Io = 6mA 025 | 040 0.50
VoL | STANDARD ¥
olitputs Vee=45V; V= Vg or Vi lo = 12mA 0.35 0.55 0.65
Input leakage N IR 1.0 A
Iy GOTERL Vee =5.5V; V= Ve or GND 1.0 5 it
Quiescent supply i N\ e
Icc current: S61 Voo =55V; V) = Vgg or GND; I =0 20.0 40 uA
Additional
Al quiescent supply Vee =27V to 3.6V; V| =Vgc - 0.6V 500 850 A
cc
current
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Hex inverting Schmitt-trigger 74LV14
TRANSFER CHARACTERISTICS
Voltages are referenced to GND (ground = 0 V)
Tamb (°C) TEST CONDITIONS
SYMBOL PARAMETER —40 TO +85 —40 TO +125 UNIT Vee WAVEFORMS
MIN. TYP. MAX. MIN. MIN. (v)
- 0.70 = — = 1.2
0.8 1.10 14 0.8 1.4 2.0
1.0 1.45 2.0 1.0 2.0 2.7
Vr. ;‘::‘s"r:’;agmng 1.2 1.60 22 12 22 v 30 |Figure 1and 2
15 1.95 2.4 1.5 24 3.6
1.7 2.50 3.15 17 3:15 45
21 3.00 3.85 21 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
Vo mfg:r:‘(‘)’l‘;'gmng 0.6 1.05 15 0.6 15 v 30 |Figure1and 2
0.8 1.30 1.8 0.8 1.8 3.6
0.9 1.60 2.0 0.9 2.0 45
1.1 2.00 2.6 1.1 2.6 55
= 0.30 - — - 12
0.2 0.55 0.8 0.2 0.8 20
0.3 0.60 11 0.3 1% 2.7
Vi | Rysteresis 0.4 0.65 1.2 04 1.2 v 30 |Figure 1and 2
(V1+ = V1)
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 35 55
NOTES:
1. All typical values are measured at Tymp = 25°C
2. The Viy and V) from the DC family characteristics are superseded by the V. and V..
AC CHARACTERISTICS
GND =0V; t, <t = 2.5ns; C|_ = 50pF; R = 1KQ
CONDITION LIMITS
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 80
) 2.0 27 37 48
toHuPLH | o bigation delay Figure 6 27 20 28 35 ns
3.0t0 3.6 152 22 28
451055 18 23
NOTES:

1. Unless otherwise stated, all typical values are measured at Ty = 25°C
2. Typical values are measured at Vgc = 3.3 V.
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Product specification

Hex inverting Schmitt-trigger

74LV14

TRANSFER CHARACTERISTIC WAVEFORMS

Vo

gl . I

Vo
em— V|
SV00428
> Vi
Ve Vs Figure 2. Definition of v,
Svoo4z7 Vy.and Vy;
Figure 1. Transfer characteristic. where Vr, and Vy. are between limits of 20% and 70%
100
10
lee
(uA) 80
8 l lee
I (uA)
. ] 0
4 \\ I 40 \/
2 / 20
AN y \
0 e 0
0 0.3 0.6 0.9 1.2 0 0.4 08 1.2 16 20
Vin V) VinV)
SV00429 5V00430

Figure 3. Typical 74LV14 transfer characteristics; Voc = 1.2V.

250
e \
(uA) \/
150
/)
100 \
\
A\
50
/ X
0 i N
0 06 12 18 24 30

YV

SV00432

Figure 4. Typical 74LV14 transfer characteristics; Vgc = 2.0V.

AC WAVEFORMS
Vm=15VatVec 227V,
VM =05xVgcatVee <27V

VoL and Vpy are the typical output voltage drop that occur with the
output load.

T

nA INPUT

GND

Vo

nY OUTPUT

SV00395

Figure 5. Typical 74LV14 transfer characteristics; V¢ = 3.0V.
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Figure 6. Input (nA) to output (nY) propagation delays.
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Product specification

Hex inverting Schmitt-trigger

74LV14

APPLICATION INFORMATION
The slow input rise and fall times cause additional power dissipation,
this can be calculated using the following formula:

Pag  =fix(trxlcca+tx lgg,) X Vee.
Where:

Paq = additional power dissipation (uW)
f; = input frequency (MHz)

t = input rise time (ns); 10% — 90%
t = input fall time (ns); 10% — 90%

lcc, =average additional supply current (uA)
Average |q differs with positive or negative input transitions, as
shown in Figure 7.

100
average

lcc

(uA)

75 /

g i | | 2 A

posltl\;ed—ggmg ////
L

/

2 //1/. ,
/// negah\ég-ggeomg
-
= |
1.0 1.5 20 2,5 3.0
YoeW)
SV00431

Figure 7. Average Icc for LV Schmitt-trigger devices; linear
change of V| between 0.1 V¢c to 0.9 Vee.
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Figure 8. Relaxation oscillator using the LV14.

Note to application information:
All values given are typical unless otherwise specified.
Note to Figure 8

f= L

7 A
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Dual 4-input NAND gate

Product specification
e S o e o B R S < o S S S i

74LV20

FEATURES
® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

@ Typical Vop (output ground bounce) < 0.8V @ V¢c = 3.3V,
Tamb=25°C

® Typical Vony (output Vo undershoot) > 2V @ Ve = 3.3V,
Tamb=25°€C

® Qutput capability: standard

® | category: SSI

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.

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, =ty <2.5 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ = 15pF
teHL/tPLH nA, nB, nC, nD to nY Ve = 3.3V 8 s
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 22 pF
NOTES:
1 Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vo2 xfi +Z (CL x Vgg? x fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
2 (CL x Vge? x fo) = sum of the outputs.
2 The condition is V; = GND to Vo
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 I —40°C to +125°C 74LV20 DB 74LV20 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV20 PW 74LV20PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
NUMBER | SYmBoL FUNCTION INPUTS OUTPUTS
nA nB nC nD nY
1,9 1A to 2A Data inputs L X X X n
2,10 1Bto 2B Data inputs X L X X H
31 NC No connection X X L X H
4,12 1Cto2C Data inputs X X X L H
5,13 1Dto2D | Datainputs H H H H L
NOTES:
6,8 1Y to 2Y Data outputs H = HIGH voltage level
rd GND Ground (0V) L = LOW voltage level
= X = Don'’t care
14 Vee Positive supply voltage
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Product specification

Dual 4-input NAND gate

74LV20

PIN CONFIGURATION LOGIC SYMBOL
L 1 l—[_
SE —1__4]vcc , 1] "
o] 5] > ul .
P -

ne [ E] 2c
1c[a El NC
0[5 | [ 10] 28

Svo0o362
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2A
1y [6 9] 2A 9 ;B____L
GNDE (8] 2y 0 == | av|
T
T
SV00360 SV00361
LOGIC SYMBOL (IEEE/IEC) LOGIC DIAGRAM
. &
5 A
4 d 8
Y
D
6 &
SV00363
10
12 LB
13
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Product specification

Dual 4-input NAND gate

74LV20

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 3.6 \
V) Input voltage 0 - Vee \"
Vo Output voltage 0 - Vee Vv
T Operating ambient temperature range in free See DC and AC —-40 +85 c
amb air characteristics —40 +125
Voo =1.0Vto 2.0V = - 500
ty, t; Input rise and fall times Vec=2.0Vto 2.7V - _ 200 ns/V
Voo =2.7V to 3.6V = N 100
NOTES:

1 The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Vg = 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
Vee DC supply voltage —0.5t0 +4.6 v
+hk DC input diode current Vi<=0.50rV,>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50rVg>Vge + 0.5V 50 mA
+lo [_)St::;g‘:;s&‘:;‘:s°’ Blnkicymant ~0.5V < Vo < Vg + 0.5V o mA

DC V¢ or GND current for types with
ﬂﬁND‘ —standard outputs 50 Ay
tlee
Tstg Storage temperature range —65to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
TOT | —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Product specification

Dual 4-input NAND gate 74L.V20
DC CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Ve = 1.2V 0.9 0.9
Vin vc',ﬁ:g"f"e' Input g =BV 14 14 v
Voo =2.7t0 3.6V 2.0 2.0
Veec=1.2V 0.3 0.3
ViL bg:’;’g':"e' Input =20V 06 06 v
Voo =27103.6V 0.8 0.8
Vee =1.2V; V= Vi or Vi —lo = 100pA 1.2
v HIGH level output | Voc =2.0V; Vi=Viyor Vi, —lo = 100pA 1.8 2.0 1.8 v
OH [ voltage; all outputs [Vog = 2.7V; V; = Vi or Vi —lo = 1000A 25 2.7 25
Vee = 3.0V; V|=Vyor VIL; —lp = 100pA 28 3.0 2.8
HIGH level output
v voliage; Vog =8.0V; V) = Vi or VL. I = 6mA 240 | 282 2.20 v
OH STANDARD cc=3.0V;V|=VjyorV; —lo=6m “ o i
outputs
Vee =1.2V; V=V or V.. lo = 100pA 0
V. LOW level output Vec=2.0V; V=Vor V||_; lo= 100pA 0 0.2 0.2 v
OL | voltage; all outputs [V = 2.7V; V; = Vi or ViL: lo = 1000A 0 02 02
Vee =3.0VV, =V or V||_; lO = 100}1/\ 0 0.2 0.2
LOW level output
voltage; i
VOL STANDARD Vee =3.0V;V =Vyor VIL; lo =6mA 0.25 0.40 0.50 Vv
outputs
Input leakage y T
) current Vee =3.6V; V| = Vg or GND 1.0 1.0 uA
Quiescent supply - ron i
Icc comeit £5) Voo =3.6V; V)= Vg or GND; Ig =0 20.0 40 uA
Additional
Alcc quiescent supply Voo =27V to 3.6V; V) = Vo —0.6V 500 850 HA
current per input
NOTE:
1 All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V; t, = t;< 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS LIMITS
CONDITION 5 &
SYMBOL PARAMETER WAVEFORM —401t0 +85°C —4010+125°C | yNIT
Vee(V) MIN TYP1 MAX | MIN | MAX
1.2 - 50 - - -
Propagation delay . 2.0 = 17 32 = 39
tPHUPLH nA, nB, nC, nD to nY Flgures 1,2 27 < 13 24 = 29 ne
3.0t0 3.6 - 102 19 - 23
NOTE:

1 Unless otherwise stated, all typical values are at T, = 25°C.
2 Typical value measured at Vg = 3.3V.
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Product specification

Dual 4-input NAND gate

74LV20

AC WAVEFORMS

Vm=15VatVge = 2.7V < 3.6V

Vm = 0.5V * Vg at Vg < 2.7V

VoL and Vo are the typical output voltage drop that occur with the
output load.

nA, nB, nC, nD
INPUT

GND

Vo

nY OUTPUT

SV00364

Figure 1.Input (nA, nB, nC, nD) to
output (nY) propagation delays.
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TEST CIRCUIT
VTCC
Vi Vo
GENERATOR BT
50pF

R l L Ry =1k

Test Circuit for switching times

DEFINITIONS

Ry = Load resistor
Cy = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to Zoyt of pulse generators.

TEST Vee v,
tPLHAPHL <27V Vee
2.7-3.6V 27V

SV00901

Figure 2. Load circuitry for switching times
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Triple 3-input NOR gate

74LV27

FEATURES
® Wide operating voltage: 1.0to 5.5 V

® Optimized for Low Voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Voo =2.7 Vand Ve =3.6 V

® Typical Vo_p (output ground bounce) < 0.8 V at Vg =3.3V,
Tamb =25°C.

® Typical Vony (output Vou undershoot) > 2 V at Ve = 3.3V,
Tamb = 25°C.

® Qutput capability: standard

® | category: SSI

QUICK REFERENCE DATA
GND =0V, Tgmp =25°C; t,=t;<2.5ns

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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C =15 pF;
tPHLAPLH nA, nB, nC to nY Voc =33V 8 ns
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate See Notes 1 and 2 24 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp = Cpp x Voc? x fi + 3 (CL x Vec? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Ve = supply voltage in V;
5 (CL x Vg2 x fo) = sum of the outputs.
2. The condition is V| = GND to V¢,
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 Il —40°C to +125°C 74Lv27 DB 74Lv27 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV27 PW 74LV27PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL NAME AND FUNCTION INPUTS OUTPUTS
1,3,9 1A—-3A | Datainputs nA nB nC nY
2,4,10 1B-3B Data inputs L L L H
13, 5, 11 1C-3C | Datainputs X X H L
7
GND Ground (0 V) X H X L
12,6, 8 1Y -3Y Data outputs
14 V Positive suppl It: H Z 4 b
voltage
o= PPy g NOTES:

1998 Apr 20

H = HIGH voltage level
L = LOW voltage level
X =don't care
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Triple 3-input NOR gate 74LV27
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
i
1 [ 1] U 14 ] Vee 2 s i
® [2 ] [73 ] 1c 13
o [T ]
28 [Z [ ] ac 3 =
2c [5 | E 3B 4 6
o [7] Eak :
GND [I ESY
= >
SV00446 10 ; .
1"
LOGIC SYMBOL
SV00448
1]
2|18 v | LOGIC DIAGRAM
13 |1c
3 |2a
= Rope===}
LZB 2y 5_
o Do
9|
10 |38 ay |8 C _>©J‘
1 |ac
— SV00449
SV00447

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 Y
\ Input voltage 0 - Vee v
Vo Output voltage 0 - Vee v
Tamb Operating ambient temperature range in free air sciiggtea:?gtiég jg ++18255 °C
Ve = 1.0V to 2.0V - - 500
’ . Vee =2.0Vto 2.7V = - 200
tr t Input rise and fall times Vgg 2.7V 103.6V . - 00 ns/V
Vce = 3.6V to 5.5V = — 50
NOTE:

1. The LV is guaranteed to function down to Vgc = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Voo = 1.2V to Ve = 5.5V.
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Triple 3-input NOR gate 74LV27

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
Vee DC supply voltage -0.5t0 +7.0 v
+lik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve + 0.5V 50 mA

DC output source or sink current ¥
tlp — standard outputs 0.5V < Vg < Ve + 0.5V 25 mA
DC V¢ or GND current for types with
iil(l;gg — standard outputs 50 I
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mwW
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo = 1.2V 0.9 0.9
Vin HIGH level Input [ Vcc =2.0V 1.4 14 v
voltage Voc =2.7t0 3.6V 2.0 2.0
Vec=4.5105.5V 0.7 * Voo 0.7 * Voo
Veo=12V 03 03
Vi LOW level Input Vec =2.0V 0.6 0.6 v
voltage Voo =2.71t03.6V 0.8 0.8
Vec=45t055 0.3+ Vee 0.3 *Vge
Voo = 1.2V; V= Vi or ViL, —lo = 1004A 12
T sl Vee =2.0V; Vi =Vyor V. —lg = 100uA 1.8 2.0 1.8
evel output = —— e
Vor | voltage, afl outputs | Vo€ = 2:7Y: Vi = Vit or Vi, —lo = 1004A 25 2.7 25 v
VCC =30V; V= VlH or V||_; —|O =100pA 2.8 3.0 2.8
Ve = 4.5V; V) = Vi or Vi, —lo = 1004A 23 45 43
\';‘gl(f:gée_"e' output | yo = 3.0V; Vy = Vi or Vi, —lo = 6mA 240 | 282 220
Vo ¥ \Y
STANDARD
outputs VCC =45V, V| = VIH or V||_; —Io =12mA 3.60 4.20 3.50
Vee =1.2V; V= Vg or V|. lo = 100pA 0
LOW level Vee =2.0V; Vi=Vyor V. lo = 100uA 0 0.2 0.2
evel output — N -
VoL voltage; all outputs Ve =2.7V; V) = Vi or V. Ig = 100uA 0 0.2 0.2 Vv
Vee =8.0V; Vi =V or V. lo = 100uA 0 0.2 0.2
Voc = 4.5V; V) = Vi or Vi lo = 100pA 0 0.2 0.2
533’;? eloutput | yos =3.0V; Vi = Vi or Vi, lo = 6mA 025 | 040 0.50
VoL | STANDARD v
outputs Vec=4.5V; Vi =Vgor V. lo=12mA 0.35 0.55 0.65
Input leakage
I Cuﬁrem 9 Vee =5.5V; V) = Vg or GND 1.0 1.0 vy
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Product specification

Triple 3-input NOR gate 74LV27
DC ELECTRICAL CHARACTERISTICS (Continued)
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Qui t |
lee cu‘j'riiﬁfgssl”pp Y |Vee=5.5V; V| = Vec or GND; I = 0 20.0 40 uA
Additional
Alce quiescent supply Vec=2.7Vt03.6V; V| =Vcc—0.6V 500 850 HA
current
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, =t; < 2.5ns; C = 50pF; R = 1KQ
LIMITS
CONDITION -
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 50
) 2.0 17 22 27
tPHLPLH E;o%aé;arzlgr::ﬁl\?y Figures 1, 2 27 13 16 20 ns
3.0t03.6 102 18 16
451055 1 14
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vy=15VatVgc=227Vand<36V;
V=05 xVecat Vo <27 Vand 245 V; Ve
VoL and Voy are the typical output voltage drop that occur with the
output load.
v Vo
PULSE
50pF Frsen

SV00420

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

1998 Apr 20

Lo

Test Circuit for OQutputs
DEFINITIONS

R = Load resistor
C_ = Load capacitance includes jig and probe capacitiance
Rr = Termination resistance should be equal to ZoyT of pulse generators.

TEST Voe v,
tPLHAPHL <27V Vee
27-36V 27V

>45V Vee

SVv00902

Figure 2. Load circuitry for switching times.
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Product specification

Quad 2-input OR gate

74LV32

FEATURES
® Wide operating voltage: 1.0t0 5.5V

® Optimized for Low Voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Vg =2.7 Vand Vgc =3.6 V

® Typical Vo_p (output ground bounce) < 0.8 V at Vgc =3.3V,
Tamb = 25°C.

® Typical Vouny (output Vop undershoot) > 2 V at Ve =3.3V,
Tams = 25°C.

® Qutput capability: standard

® |- category: SSI

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.

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t, =, <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CrL=15pF;
tPHL/PLH nA, nB to nY Voc =33V < ns
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Vi =GND to V¢! 16 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in W)
Pp = Cpp x Voc? x fi + 3 (CL x Vec? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vg2 x fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —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 I —40°C to +125°C 74LV32 DB 74LV32 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV32 PW 74LV32PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER SYMBOL | NAME AND FUNCTION INPUTS OUTPUTS
1,4,9, 12 1A—4A Data inputs nA nB nY
2,5,10, 18 1B-4B Data inputs L L L
3,6;8; 11 1Y -4y Data Outputs 1 H H
7 GND Ground (0 V) H L H
14 Vee Positive supply voltage
H H H

1998 Apr 20

H = HIGH voltage level
L = LOW voltage level
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Product specification

Quad 2-input OR gate

74LV32

PIN CONFIGURATION LOGIC SYMBOL
—
1A [ 14 |v, 1] 1A
N 7] Ve E ) d
1B [2 E 4B 2|18 =
iy 3 ZI 4A 4| 2a
2 4 KR 5|28 St
28 [ 5 10 |38
(] s |
2y [6 E 3A =) ay |8
10 | 3B [
GND [7 I‘ 3y ]
12 | 4A
] 4y |1
SV00450 LS
- L
LOGIC SYMBOL (IEEE/IEC) Svooas2
1
21 3 LOGIC DIAGRAM (ONE GATE)
2
A
5 B
SV00454
g 21 8
10
12 = .
13 —
SV00453
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 5.5 Vv
V, Input voltage 0 - Vee v
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air Scizgg:;;iﬁg :jg :18255 C
Vee = 1.0V to 2.0V _ - 500
. : Vec=2.0Vto 2.7V - 200
th Input rise and fall times Vgg 27V tg 36V = - 100 ns/V
Vee =3.6Vto 5.5V - 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Veg = 1.2V to Voo = 5.5V.
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Quad 2-input OR gate 74LV32

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
Vee DC supply voltage -0.5t0+7.0 Y
+ Ik DC input diode current V)j<-0.50rV;>Vcc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vge + 0.5V 50 mA
DC output source or sink current
lo — standard outputs ~05V5Vo= Veet0.5Y 25 ma
DC V¢ or GND current for types with
ii'?ND’ —standard outputs 50 A
CcC
Tstg Storage temperature range —65 to +150 %,
Power dissipation per package for temperature range: —40 to +125°C
p —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
Tor —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
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)

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C 40°Cto +125°C | UNIT
MIN | TYPT | MAX MIN MAX
Voo =1.2V Vee 0.6 Vee
Vi HIGH level Input | Vcc =2.0V 14 14 v
voltage Vec=27103.6V 2.0 2.0
Voo =451055V 0.7 * Voo 0.7 * Voo
Vec=1.2V 04 | GND GND
Vi LOW level Input Vee =2.0V 0.6 0.6 v
voltage Voc=2.7103.6V 0.8 0.8
Vec=45t055 0.3 *Vge 0.3+ Vce
VCC =1.2V; V| = V[H or V|L; —|o = 100pA 1.2
Vee =2.0V; Vy=Vyor VIL; —lp = 100pA 1.8 2.0 1.8
Vi V“;?%':‘;: SS:ES:S Voo =2.7V: V= Vigor Vi o= 1004A | 25 27 25 v
Vee = 3.0V; V; = Vi or ViL. —lo = 100A 28 30 28
Ve = 4.5V:V, = Vg or Vii; o = 1000A 23 75 23
\’;‘;ﬁg}:ve' OUIPUL | Vo = B.0V;V) = Vi or Vi —lo = 6mA 240 | 2582 2.20
VoH | STANDARD v
Solguls Ve = 4.5V:V) = Vi or Vi —lo = 12mA 360 | 420 350
Vg = 1.2V; V) = Vi or ViL. Io = T00pA 0
Ve = 2.0V; V) = Vi or Vi Io = 1004A 0 0.2 0.2
VoL tggg':;";'lz‘:}t%‘fts Voo = 2.7V; V, = Vg or VoL Io = 1000A 0 02 02 v
Vee =8.0V;V = V|jor V). Io = 100pA 0 0.2 0.2
Ve =4.5V,V = V|jor V. Io = 100pA 0 0.2 0.2
bgt"a"g'g_"e' OUIPUL | Ve = B.0VV) = Vi or Vi, Ip = 6mA 025 | 040 0.50
VoL | STANDARD v
dinion Ve = 4.5V:V) = Vi or VL. o = 12mA 035 | 055 0.65
I SR Vee =5.5V; V) = Vo or GND 1.0 1.0 WA
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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)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Quiescent supply . Vs e
|cc current; SSI VCC =55V, V] = Vcc or GND; lo=0 20.0 40 LlA
Additional
Alce quiescent supply Ve =2.7Vt0 3.6V; V| = Ve 0.6V 500 850 UHA
current
NOTES:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V; t, =ty = 2.5ns; C_ = 50pF; R = 500Q
LIMITS LIMITS
CONDITION - 5
SYMBOL PARAMETER WAVEFORM —401t0 +85 °C —40t0+125°C | yNIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 40
. 2.0 14 22 28
torupin | habagaiondelay | Eigures 1,2 27 10 16 20 ns
3.0t03.6 82 13 16
45t05.5 10 13
NOTES:
1. Unless otherwise stated, all typical values are measured at Ty = 25°C
2. Typical values are measured at Voo = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vu=15VatVgc=227Vand<36V,
V=05V xVecatVec<27Vand245V: Ves
VoL and Von are the typical output voltage drop that occur with the
output load.
v v Vo
PULSE
nA, nB INPUT GENERATOR DALT:
GND Rr i L ﬁSOpF Ri= 1k
VoH = = = = = =
nY OUTPUT Test Circuit for Outputs
VoL DEFINITIONS
SVag4t4 R = Load resistor
Figure 1, Input (nA, nB) to output (ny) propagation delays C_ = Load capacitance includes jig and probe capacitiance
and output transition times. Rr = Termination resistance should be equal to ZoyT of pulse generators.
TEST Vee vi
tPLHAPHL <27V Vee
2.7-36V 2.7V
245V Vee
SV00902

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

FEATURES
® Wide operating voltage: 1.0 to 5.5V

® Optimized for Low Voltage applications: 1.0 to 3.6V
® Accepts TTL input levels between Voo = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ Vg =3.3V,
Tamb=25°C

® Typical Vony (output Von undershoot) > 2V @ Vg = 3.3V,
Tamb = 25°C

® Qutput capability: standard

® | category: flip-flops

74LV74

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 (Sp) and (Rp)
inputs; also complementary Q and Q 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.

QUICK REFERENCE DATA
GND = 0V; Tamp =25°C; t, =ty <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay _
_ nCP to nQ, nQ L 11 iy
BHECELD nSp to nQ, nQ GeI=2: 14
nRp to nQ, nQ 14
: C_=15pF
fmax Maximum clock frequency Ve =33V 76 MHz
C Input capacitance 3.5 pF
Cep Power dissipation capacitance per flip-flop Notes 1 and 2 24 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vpc2xfi +2 (CL x Vgc? x fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vg2 x fo) = sum of the outputs.
2. The condition is V| = GND to V¢
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 I —40°C to +125°C 74LV74 DB 74LV74 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV74 PW 74LV74PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
NUMBER | ‘SYMBOL FUNCTION INPUTS OUTPUTS
TS - S Ro cP D Q Q
synchronous reset-direct input
1,13 RD.2R0 | (active-LOW) I H X X H L
- H L X X L. H
2,12 1D, 2D Data t:
CIal kmpu : (LOW-to-HIGH) = - = X i 2
ock input -to- 3
e 1CP.2CP | qdge-triggered) INPUTS OUTPUTS
Asynchronous set-direct input S R CP D Q Q
4,10 1Sp, 25p (active-LOW) D D n+1 n+1
- H H 1 Is L H
59 1Q, 2Q True flip-flop outputs H H 1 H H L
6,8 1Q 2Q Complement flip-flop outputs H = HIGH voltage level
7 GND Ground (0V) L = LOW voltage level
— X = don'tcare
14 Vee Positive supply voltage 1 = LOW-to-HIGH CP transition
Qn.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 LOGIC SYMBOL
oA
1Rp | 1 14 | Vee
N 4|10
m| 2 13 | 2Rp 18p | 28
icp | 38 12 | 20 Sp
2 1 |, ol1e s
12 2D 20 9
1Sp | 4 11 | 2CcP 3 1CP aB R
11 2cP N
Q| s 25 glia 6
10 D 20 8
= R
1| 6 Tl 5
1Rp| 2Rp
GND | 7 & |5 11} 13
SV00330 SV00331
LOGIC SYMBOL (IEEE/IEC) FUNCTIONAL DIAGRAM
4 s —
3 c1 5 4|15y 2)
Sp
2 1D . 2Jio |, P ol 19l 5
=
- R S1ICPIce Fry
sl1al e
10 s Rp
il c2 : S i —
12 20 10] 250
13 NR o
12]p |, %0 o] 2a] o
SV00332 njece o ke
Q 2Q| 8
Rp
1Blomy, — 9
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)

J| >o— Q
(o] c
c
J c
D
D a
G c
Ro—>0
s>
(0}
SV00334
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Notel 1.0 3.3 5.5 \
Vi Input voltage 0 - Vee \
Vo Output voltage 0 - Vee Vv
T Operating ambient temperature range in free See DC and AC -40 +85 c
amb air characteristics -40 +125
Vge = 1.0V to 2.0V - - 500
bt Input rise and fall times except for Veec=2.0Vto 2.7V - = 200 nsiV
n Schmitt-trigger inputs Voo =2.7V to 3.6V - - 100
Vce =3.6Vto 5.5V - = 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vgc); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.

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
Vee DC supply voltage -0.5t0+7.0 v
ik DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50r Vg > Ve +0.5V 50 mA
N 05V <Vo<Veo+ 05V = m

’-*'i?gg ?ga\;ggrgro%:\:ﬁtgu"em for types with i FA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
Prot —plastic DI.L. above +70°C derate lfnearly w?th 12mW/K 750 mw
—plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Philips Semiconductors

Product specification

Dual D-type flip-flop with set and reset;

positive edge-trigger FREry
DC CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Veec=1.2V 0.9 0.9
Vin HIGH level Input Vce =2.0V 1.4 1.4 v
voltage Vee =2.7 to 3.6V 2.0 2.0
Voo = 4.510 5.5V 0.7"Veo 0.7"Voc
Veo=1.2V 0.3 0.3
Vi LOW level Input Ve =2.0V 0.6 0.6 v
voltage Voe =270 3.6V 0.8 0.8
Vec=45105.5 0.3"Vee 0.3*"Vee
Vee =1.2V; V) =V|y or V.. —lg = 100pA 1.2
Ve = 2.0V; V) = Vi or Vi —lo = 1004A 18 20 1.8
Vo tgff:;(‘f‘ﬁl' g;’t‘gl‘j:s Voo = 2.7V; V; = Vi or Vi I = 100HA 25 27 25 v
Vee =3.0V; V=V or V.. —lg = 100pA 2.8 3.0 2.8
Vece =4.5V;V = Viyor V). -lp = 100pA 4.3 4.5 4.3
v“;ﬁ:é:"e' outpUt  f yo6 = 3.0V;V) = Vi or Vi —lo = 6mA 240 | 282 2.20
Vo | STANDARD v
olitpits Ve = 4.5V;V) = Vi or Vi I = 12mA 360 | 4.20 3.50
Vec=1.2V; Vi=V|yor V). lp = 100pA 0
Ve = 2.0V; Vi = Vi or V(. Io = 1004A 0 0.2 0.2
Vit \';St‘;vg':":l'l‘:l’}{;‘gt o [Voc=27V; Vi=Vigor Vi 1o = 1004A 0 02 02 v
VCC = 34OV;V| =Vyor VIL; lo = 100pA 0 0.2 0.2
Vec =4.5V;V)=Vyor V. lo = 100uA 0 0.2 0.2
i votager® UL Vg = 3.0ViV, = Vi or Vi o = 6mA 025 | 040 ag |
o Ef,,f,’jg“”f’ Voc = 4.5V;V) = Vi or VL. Io = 12mA 0.35 0.55 0.65
TR B o Voo = 5.5V; V) = Vg or GND 1.0 10 | pA
loc | cumen ioiope [ Voo =5.:6V; Vi = Vo or GND; 1o =0 200 80 | pA
Additional
Alge quiescent supply Vee =27V t0 3.6V; V) = Vo -0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Philips Semiconductors Product specification

Dua}I.D-type flip.-flop with set and reset; 24LV74
positive edge-trigger

AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C_= 50pF; R = 1KQ

LIMITS LIMITS
CONDITION y .
SYMBOL |  PARAMETER WAVEFORM =A0ito/%65 5C 40104123 °C1 | | UNRT
Vee(V) MIN [ TYPT [MAX | MIN | MAX
1.2 - 70 - - =
2.0 - 24 44 - 56
Propagation delay . = gl
tPHUIPLH | hCP to nQ, nQ Fgmesg 1,5 3 02'73 5 11:2 22 :; "
.0to 3. - =
451055 = 9.58 17 = 28
12 - 90 = = =
2.0 - 31 46 - 58
Propagation delay . — =
tpHUtPLH nSp to nQ, nQ Figures 2, 3 - 02.7 - 12732 Z; :i ns
.0 to 3. o =
45t055 = 123 19 - 24
1.2 - 90 - = =
2.0 - 31 46 - 58
Propagation delay . = —
teHLPLH nRp to nQ, nQ Figures 2, 3 . 02.73 - 12732 2:71 :i ns
.0to 3. - =
451055 - 123 19 - 24
2.0 34 10 - 41 -
Clock pulse width ! 2.7 25 8 = 30 =
tw HIGH to LOW Blgaire 1 301036 20 72 | 2 = i
451055 15 63 - 18 -
2.0 34 10 - 41 -
Set or reset pulse ; 27 25 8 i 30 _
tw width LOW e 2 301036 20 7 - 24 = -
45t055 18 6° - 18 -
1.2 - 5 - = =
2.0 14 2 - 15 -
Removal time >
trem set or reset Figure 2 2.7 10 12 - 1 - ns
3.0t0 3.6 8 1 - 9 -
451055 6 13 - 7 -
1.2 - 10 - - =
) 2.0 22 4 - 26 -
oy =gt Figure 1 27 12 3 = 15 = ns
3.0t0 3.6 8 22 - 10 -
451055 6 12 - 8 -
1.2 - -10 - - -
. 2.0 3 -2 - 3 =
th lr;igl?ot;néep Figure 1 27 3 -2 = 3 = ns
3.0t0 3.6 3 -22 - 3 -
451055 3 23 - 3 -
2.0 14 40 = 12 =
i 2.7 50 90 — 40 =
frnax Maximum clock Figure 1 MHz
pulse frequency 3.0t0 3.6 60 1002 - 48 -
45t05.5 70 1108 - 56 -
NOTE:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Ve = 3.3V.
3. Typical value measured at Vg = 5.0V.

1998 Apr 20 120



Philips Semiconductors

Product specification

Dual D-type flip-flop with set and reset;

positive edge-trigger

74LV74

AC WAVEFORMS

Vm=15VatVge = 2.7V < 3.6V

Vm=0.5"VgcatVee < 2.7Vand = 4.5V

VoL and Voy are the typical output voltage drop that occur with the
output load.

Vi
nD INPUT %VM f %
GND
>ty >
L tsu—»f ’-' tsu—»
/_

P | T,
Vi---mm - -
nCP INPUT ? Vm
GND W
PteHL -+ tpLH
Vop =——
nQ OUTPUT m
Vgl steress s k-
VgH = =% = = = 4--
nQ OUTPUT Vm
Vil semm——
> tPLH > tPHL

SV00335

Figure 1.The clock (nCP) to output (nQ, nQ) 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.

nCP INPUT VM

GND

Vi—\
<«—— nSpINPUT Vi

GND - -
Vi

«— nRpINPUT \ Vn
GND - = {=-=====-=-=--- —

K tPLH i

teHL
Vou - -

nQ OUTPUT Vm

VoL

Von
nQ OUTPUT Vi

VoL - - 4 -

tPHL > teLH

8§V00336

-

Figure 2.The set (nSp) and reset (nRp) input to output (nQ, nQ)

propagation delays, the set and reset pulse widths and the nRp
to nCP removal time
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TEST CIRCUIT
VCC
Vi Vo
PULSE
GENERATOR Dbk
&
R ' fjop RL= 1k

DEFINITIONS

Ry = Load resistor

1

Test Circuit for Outputs

Cy = Load capacitance includes jig and probe capacitiance
Ry = Termination resistance should be equal to ZgyT of pulse generators.

TEST Vee v
tPLHAPHL <27V Vee
2.7-3.6V 27V
245V Vee

SV00902

Figure 3. Load circuitry for switching times



Philips Semiconductors

Quad 2-input EXCLUSIVE-OR gate

Product specification

74LV86

FEATURES

® Wide Operating voltage: 1.0t0 5.5V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Vgc=2.7 Vand Vgc=3.6 V

® Typical Vo_p (output ground bounce) < 0.8 V at Vgc=3.3V,
Tamb =25°C

® Typical Vony (output Vo undershoot) > 2 V at Voc =33V,
Tamb = 25°C

® Qutput capability: standard
® |~ category: SSI

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t, = ;< 2.5 ns

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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C. =15 pF;
teHL/tPLH nA, B to nY Voc =33V & e
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate V;=GND to V¢gg! 30 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Voc? x fi +3 (CLx Vee? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vg2 x fo) = sum of the outputs.
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 | —40°C to +125°C 74LV86 PW 74LV86PW DH SOT402-1
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
! =1
1A [1] [14 ] Voo - 2
B2 13 | 4B
3 4 =
1Y 12 | 4A =1 o
2A [4 1] 4y 2 ‘
2B | 5 10 | 3B 6 —
e 8
2y [6 9 |3A i -
GND [7 ERE
12

SV00481
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Philips Semiconductors

Product specification

Quad 2-input EXCLUSIVE-OR gate 74LV86
PIN DESCRIPTION FUNCTION TABLE
PIN INPUTS OUTPUTS
NUMBER SYMBOL FUNCTION
nA nB nY
1,4,9,12 | 1A-4A |Datainputs
2,5,10,13 | 1B-4B | Data input - 2 -
, 5,10, ata inputs L H H
3,68, 11 1Y - 4Y | Data outputs H i H
7 GND Ground (0 V) H H L
14 Vce Positive supply voltage NOTES:
H =HIGH voltage level
LOGIC SYMBOL L =LOW voltage level
3 LOGIC DIAGRAM (ONE GATE)
6
A
8
¥
1" B
oD SV00478
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP: MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 Vv
" Input voltage 0 Vee \
Vo Output voltage 0 Vee \%
; " ; ; See DC and AC -40 +85 o
T Operating ambient temperature range in free air charactaristics _40 195 C
Vece=1.0Vto 20V 500
; : Vee=20Vto27V 200
tr, tf Input rise and fall times Voo =27V10 36V 100 ns/V
Vce=36Vto55V 50
NOTE:
1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from
Vec=12VtoVee=55V.
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
Vece DC supply voltage -0.5t0+7.0 \"
+ ik DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <=0.50r Vg > Ve + 0.5V 50 mA
DC output source or sink current
+lp — standard outputs —-0.5V < Vg < Vgg + 0.5V o5 mA
DC V¢ or GND current for types with
iil?ND' — standard outputs 50 ey
CC
Tstg Storage temperature range —65 to +150 e
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 conditioris beyond those indicated under “recommended operating conditions” is not implied. Exposure to
absolute-maximum-rated conditions for extended periods may affect device reliability.
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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).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=12V 0.9 0.9
v HIGH level Input Vec=2.0V 1.4 1.4 v
" | voltage Voc=271036V 2.0 2.0
Vec=45t055V 0.7 = Ve 0.7 * Voo
Vec=1.2V 0.3 0.3
v LOW level Input | Voc =20V 06 0.6 v
'L | voltage Voc=2.71036V 08 08
Vec=451t055 0.3+ Vg 0.3 *Vge
Ve =1.2V; V) =V or Vi —lo = 100uA 1.2
Voo =2.0V; Vi =V or Vi —lo = 100uA 1.8 2.0 1.8
HIGH level output = e ——
VoH | voltage: all outpats | .0¢ = 27 ¥ Vi =V or Vii; ~lo = 100uA 25 27 25 v
Voe =3.0V; V=V or Vi —lo = 100uA 238 3.0 2.8
Voo =4.5V; Vi =V or Vi —lo = 100pA 4.3 45 43
:gﬁa’;:vel output |y 23,0 V; V; = Vi or Vi —lo = 6mA 240 | 2582 220
Vor | STANDARD X
outputs Voo =4.5V; V=V or Vi —lo = 12mA 3.60 4.20 3.50
VCC =1:2V; V| = V|H or V|L; |Q = 100}1A 0
Vec=2.0V; Vi =Vyor VIL; lo = 100pA 0 0.2 0.2
LOW level output = 7 -~
VoL | voltage: all outputs | V0¢ =27 Vi Vi =Vin or Vit lo = 100uA 0 0.2 0.2 v
Vee=3.0V; Vi =VyorV.lo=100pA 0 0.2 0.2
Vec=45V; Vi =VjyorV.lo=100uA 0 0.2 0.2
votnger <t OUPH 1 VoG = 3.0 V: Vi = Vi or Vi lo = 6mA 025 | 040 0.50
VoL | STANDARD v
outputs Vee=45V; V=Vyor V. lo=12mA 0.35 0.55 0.65
Input leakage
I cu‘:rem 9 Ve =5.5V; V) = Ve or GND 1.0 1.0 uA
Quiescent suppl
lec | current; Ss PPY | Vee =5.5V; Vi = Vg or GND; 1o =0 20.0 40 WA
Additional
Alce quiescent supply Vec=27V1t036V;V,=Vcc-06V 500 850 HA
current per input
NOTE:
1. All typical values are measured at Ty, = 25°C.
AC CHARACTERISTICS
GND =0V; t, = t < 2.5ns; C_= 50pF; R = 1KQ
LIMITS
SYMBOL PARAMETER WAVEFORM CONDITION —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN TYP? MAX | MIN MAX
1:2 70
5 2.0 24 32 41
ropagation dela’ i
tPHUtPLH nA,%Bgto nyY y Figure 1 2.7 18 24 30 ns
3.0t03.6 132 19 24
45t05.5 16 20
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Voc = 3.3 V.
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Quad 2-input EXCLUSIVE-OR gate

74LV86

AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc227Vand<36V,
VM=05xVggatVeg<27Vand>45V; Vee
VoL and Vo are the typical output voltage drop that occur with the
output load. T
v Vo

v, PUL

»
m

ERATOR
nA, nB INPUT = 50pF
A= 1k
GND L=
VoH =
Test Circuit for Outputs
nY OUTPUT
v DEFINITIONS
oL R = Load resistor

C = Load capacitance includes jig and probe capacitiance

SV00477
Rt = Termination resistance should be equal to Zoyr of pulse generators.

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

and the output transition times.
TEST Vee Vi
tPLHAPHL <27V Vee
2.7-36V 2.7v
245V Voo

SV00902

Figure 2. Load circuitry for switching times.
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Dual JK flip-flop with reset; negative-edge trigger 74LV107
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FEATURES DESCRIPTION

® Wide operating: 1.0t0 5.5V The 74LV107 is‘a Iowtvoltage 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

® Accepts TTL input levels between Vgc=2.7 Vand Voc = 3.6 V featuring individual J, K, clock (nCP) and reset (nR) inputs; also

complementary Q and Q outputs.

® Optimized for low voltage applications: 1.0 to 3.6 V

® Typical Vo p (output ground bounce) < 0.8 V atVgc=3.3V,
Tamb = 25°C The J and K inputs must be stable one set-up time prior to the

® Typical Vopy (output Vo undershoot) > 2 V at Vg = 3.3 V, HIGH-to-LOW clock transition for predictable operation.

Tamp =25°C The reset (nR) is an asynchronous active LOW input. When LOW, it
® Qutput capability: standard overrides the clock and data inputs, forcing the Q output LOW and
the Q output HIGH.

Schmitt-trigger action in the clock input makes the circuit highly
tolerant to slower clock rise and fall times.

® | category: flip-flops

QUICK REFERENCE DATA
GND =0V; Tamp=25°C; t,=t;<2.5ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
nCP to nQ 15
tPHL/tPLH nCP to nQ CL=15pF; 15 L
nR to nQ, nQ Vec =33V 15
e Maximum clock frequency 77 MHz
C Input capacitance 36 pF
Cpp Power dissipation capacitance per flipflop | V)= GND to V¢! 30 pF
NOTE:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp =Cpp x Vcc? x fi +3 (CL x Vec? X fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vee? x fo) = sum of the outputs.

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 I —40°C to +125°C 74LV107 DB 74LV107 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV107 PW 74LV107PW DH SOT402-1

PIN CONFIGURATION PIN DESCRIPTION
PIN

il Y W vee NUMBER | SYMBOL FUNCTION
1a 2] [13] 1R 1,8,4,11 | 14, 2J, 1K, 2K | Synchronous inputs; flip-flops 1 and 2
1a 3] 2] 1cP 2,6 1Q, 20 Complement flip-flop outputs
[ ]2 3,5 1Q,2Q | True flip-flop outputs
2a 5] [10] 2R

T GND Ground (0 V)
20 [6] [9] 2cP

P 129 1CP 2CP Clock input
K 8] 20 g ' (HIGH-to-LOW, edge-triggered)
Asynchronous reset inputs
SV00497 13,10 1R, 2R (active LOW)
14 Vee Positive supply voltage
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Dual JK flip-flop with reset; negative-edge trigger 74LV107
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1
1 v, L 3
8 2J 12 D -
iQ 3 i 1K
20 5 - it
12 1CP 1R
CP FF
9 2CP G 2
2a 6 g 20 .
4 1K ——Bg c1
1 2K K R 1"
== 2K 6
1R Tzﬁ 10 - P~
13 10
SV00498 SV00499
FUNCTIONAL DIAGRAM
1 1J
o Q| 3
12 |1CP
—+——dqcCP FF1 - 5
4 1K
B R
i 1R T
8 2J
J 20 | s
9 2CP
—+—dqcP FR2
2Q 6
1 2K
i R
l 2R T
SV00500

LOGIC DIAGRAM

SV00501
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Dual JK flip-flop with reset; negative-edge trigger 74LV107
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES
nR nCP nJ nK nQ nQ
Asynchronous reset L X X X L H
Toggle H l h h q q
Load “0” (reset) H ¢ | h I H
Load “1” (set) H { h | H L
Hold “no change” H 4 | | q 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
| = 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'tcare
1 = HIGH-to-LOW CP transition
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
Vee DC supply voltage -0.5t0 +7.0 \Y
+ ik DC input diode current V) <-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Vge + 0.5V 50 mA
DC output source or sink current
* |o — standard outputs -0.5V< VO < VCC +0.5V 25 mA
DC V¢ or GND current for types with
£laND: |~ giandard outputs 50 A
+lcc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 55 Vv
Vi Input voltage 0 - Vee \4
Vo Output voltage 0 - Vee \
. . ; & See DC and AC —40 +85 e
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Vee = 1.0V to 2.0V = = 500
bt Input rise and fall times except for Vec=2.0Vto2.7V - - 200 N
ol | Schmitt-trigger inputs Ve =27V to 3.6V = - 100 e
Vce =3.6V to 5.5V = = 50
NOTE:

1. The LV is guaranteed to function down to Vgc = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vge = 1.2V to Ve = 5.5V.
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Dual JK flip-flop with reset; negative-edge trigger 74LV107
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 TYP! MAX MIN MAX
Vec=12V 0.9 0.9
Vi HIGH level Input Vec=20V 1.4 1.4 v
voltage Vec=2.7t036V 2.0 2.0
Vec=45t055V 0.7 * Voo 0.7 * Ve
Vec=1.2V 0.3 0.3
ViL LOW level Input Vec=20V 0.6 0.6 v
voltage Vec=2.71t036V 0.8 0.8
Vecc=45t05.5 0.3*Vee 0.3 V¢
Vce=1.2V; V)= Vi or Vi, —lo = 100uA 1.2
o Ve =2.0V; V)= Vi or Vi, =l = 100uA 1.8 2.0 1.8
HIGH level output — T pT—
VoH voltage; all outputs Vcc =27V, V= Vi or V||_; lo = 100pA 25 27 25 \
Vce =3.0V; V)= Vg or Vi, =l = 100uA 2.8 3.0 2.8
Vec =4.5V; V) =V|yor V.. —lp = 100pA 4.3 4.5 43
:‘c',](t;a*‘gg?"e' OUtPU | y/oo = 3.0 V; V) = Vi or V. —lo = BmA 240 | 282 2.20
Vor | STANDARD i
outputs Vec=4.5V; Vi=VyorV.—lo=12mA 3.60 4.20 3.50
Vec=1.2V; Vi =VyorV lo=100uA 0
Ve =2.0V; V)= Vi or Vi Io = 100uA 0 0.2 0.2
LOW level output = SIS =
VoL [voltage: all outputs | Yee =27 Vi Vi = Vi or Vii; lo = 100pA 0 0.2 0.2 %
Vee =3.0V; Vi = Vg or Vi lo = 100uA 0 0.2 0.2
Vce=4.5V; V)= Vi or Vi Io = 100uA 0 0.2 0.2
531VavJ§Y6' OUIPUL Vo6 = 3.0 V; V) = Vi or Vi, o = 6mA 025 | 040 0.50
VoL | STANDARD v
outplts Veo=4.5V; V= Vi or Vi lo = 12mA 0.35 0.55 0.65
Input leakage _ AT
|| current VCC =55 V, V| = VCC or GND 1.0 1.0 LlA
Quiescent supply s R LS
lcc current; flip-flops Vee =5.5V; V= Vg or GND; Ip =0 20.0 80 UA
Additional
Alce quiescent supply Vec=27V1t036V;V|=Vcc-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Ty, = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C| = 50pF; R = 1KQ
LIMITS
CONDITION =
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN TYP1 MAX | MIN | MAX
1.2 95
2.0 32 44 56
teHL/tPLH Eégg?gﬁtgnn(glay Figures 1, 2 27 24 33 41 ns
3.0t0 3.6 182 26 33
45t055 22 28
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Dual JK flip-flop with reset; negative-edge trigger 74LV107

AC CHARACTERISTICS (Continued)
GND = 0V; t, = t; < 2.5ns; C|_ = 50pF; R = 1KQ

SYMBOL | PARAMETER | WAVEFORM i Swa BB yay
VeoV) MIN | TYPT | MAX | MIN | MAX
12 95
. 2.0 32 44 56
tpHL/tPLH sg)ffggjc:]r\ﬁdelay Figures 1, 2 27 242 33 41 ns
301036 18 26 33
45155 22 28
2.0 34 12 A
i 27 25 10 30
b (Hzl'%ch gr'ﬁgwdm Flgeia 301036 20 82 24 =
451055 15 18
2.0 34 12 P
i 27 25 10 30
W Cow © e FIRH 301036 20 & 24 .
451055 15
T2 35
‘ 2.0 24 12 29
e E;’{‘;xg},};'me Figure 2 27 18 9 21 ns
3.0t0 3.6 14 72 17
451055 T 12
T2 20
. 2.0 26 12 31
tsu i}et-r:ig :gmc% Figure 1 2.7 19 10 23 ns
3.0t03.6 15 82 18
451055 12 15
T2 10
. 2.0 5 =3 5
U gt Figure 1 27 5 | 2 5 ns
3.0t03.6 5 —22 5
251055 5 5
2.0 12 20 2
i , 27 19 58 1
fmax ;Aua':;";rerglf;cc; g1 301036 24 702 2§ e
451055 30 24
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voc = 3.3 V.
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Dual JK flip-flop with reset; negative-edge trigger 74LV107

AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc227Vand<36V,
Vm=05xVecatVeg <27 Vand 245 V; Vee
VoL and Vo are the typical output voltage drop that occur with the
output load.
Vi Vo
v PULSE
nJ, nK D.UT
INPUT S0pF -
GND L S I He=1
Y Test Circuit for Outputs
nCP

INPUT M \ DEFINITIONS
GND = = = =i R = Load resistor

Cy = Load capacitance includes jig and probe capacitiance

tpLH Ry = Termination resistance should be equal to ZoyT of pulse generators.
TEST Vee Vi

tPLHAPHL <27V Vee

2.7-36V 27v
>45V Vee
$V00902
tPHL Figure 3. Load circuitry for switching times.

The shaded areas indicate when the input is permitted to change for
predictable output performance.

VoH
nQ
OUTPUT

VoL

Vo ==sz=2
nQ
ouTPUT

VoL

>

SV00504

Figure 1. Clock (nCP) to output (nQ, nQ) propagation delays,
the clock pulse width, the J and K to nCP set-up and hold times
and the maximum clock pulse frequency.

i

nCP v,

INPUT M
GND == - == =meem e s el

Vi

nR
INPUT
GND

VoH
nQ v
OUTPUT M

VoL

VoH
nQ
OUTPUT

VoL

SV00502

Figure 2. Reset (nR) input to output (nQ, nQ) propagation
delays, the reset pulse width and the nR to nCP removal time.
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Dual JK flip-flop with set and reset; positive-edge trigger 74LV109
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FEATURES

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Vgc=2.7 Vand Vgc=3.6 V
® Typical Vo_p (output ground bounce) < 0.8 V at Voc=3.3V,

Tamb = 25°C

® Typical Vony (output Von undershoot) >2 V at Vg =33V,

Tamb = 25°C
® QOutput capability: standard
® | category: flip-flops

QUICK REFERENCE DATA

GND =0 V; Tamp = 25°C; t, =ty < 2.5 ns

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 JK-type flip-flop
featuring individual J, K inputs, clock (CP) inputs, set (Sp) and reset
(Rp) 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 JK design allows operation as a D-type flip-flop by tying the
J and K inputs together.

Schmitt-trigger action in the clock input makes the circuit highly
tolerant to slower clock rise and fall times.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
tor ft nCP to nQ, nQ 14
PHL/tPLH nSp to nQ, nQ CL=15pF; 12 ns
nRp to nQ, nQ Vec =33V 12
fmax Maximum clock frequency 77 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per flip-flop V) =GND to Vgc! 20 pF

NOTE:
1

. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Vo2 x fi +Z (CL x Vg2 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
% (CL x Vo2 x fo) = 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 74LV109 N 74LV109 N SOT38-4
16-Pin Plastic SO —40°C to +125°C 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 | —40°C to +125°C 74LV109 PW 74LV109PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
PIN
1R 0] \_/ 78] Vec NUMBER SYMBOL FUNCTION
v 2] 5] 2Rp Asynchronous reset input
1.1 1Rp, V! pu
1R [3] (73] 20 s 0. 2Rp (active LOW)
1cP [4] 73] 2K 2,14,3,13 1% 22‘% Synchronous inputs; flip-flops 1 and 2
15p [5] 2] 2cP -
Clock input (LOW-to-HIGH,
1a [§] [ 25p 412 ek 2ee edge-triggered)
a7 [10] 2a 5 11 13n 25 Asynchronous set inputs
GND [E] [9] 20 : D. 9D | (active LOW)
6, 10 1Q, 2Q True flip-flop outputs
SV00517
7,9 1Q, 2Q Complement flip-flop outputs
8 GND Ground (0 V)
16 Vee Positive supply voltage
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Dual JK flip-flop with set and reset; positive-edge trigger 74LV109
LOGIC SYMBOL (IEEE/IEC) FUNCTIONAL DIAGRAM
5 1
—N]s —I0E
2 6 14 10
—u — 1J N
4 12
(03] c1
3 7 13 9
—D 1K e ] 4K o
1 15
—NIR —BNIR
(a) (b)
SV00519
LOGIC SYMBOL
R
5|11 15 PRp ?D
1SD:L2SD
SV00520
21 |y 106
142J Q—
2Q 10
C
oo |
- 1Q7
31K =
132K 2Q¢
e &
SV00518

LOGIC DIAGRAM

SV00521
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Dual JK flip-flop with set and reset; positive-edge trigger

74LV109

FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES
nSp nRp nCP nJ nK nQ nQ
Asynchronous set L H X X X H I=
Asynchronous reset H L X X X L H
Undetermined L L X X X H H
Toggle H H i h | q q
Load “0” (reset) H H T I | L H
Load “1" (set) H H i h h H L
Hold “no change” H H T I h q q

NOTES:
HIGH voltage level

LOW voltage level

don't care
LOW-to-HIGH CP transition

{ T (I

SRR S

RECOMMENDED OPERATING CONDITIONS

HIGH voltage level one set-up time prior to the LOW-to-HIGH CP transition

LOW voltage level one set-up time prior to the LOW-to-HIGH CP transition
lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH CP transition.

SYMBOL PARAMETER CONDITIONS MIN TYR. MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 \'
" Input voltage 0 - Vee Vv
Vo Output voltage 0 = Vee \
; ; ; i Di d AC -40 o
Tamb Operating ambient temperature range in free air Scizragt:r?stics .40 :18255 °C
) ) Vee = 1.0V to 2.0V - = 500
GG | kLI Veo = 2.0V to 2.7V = ~ 200 nsiV
ggerinp Vie =27V to 3.6V = - 100
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vec = 1.2V to Vg = 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
Vee DC supply voltage -0.5t0 +4.6 Vv
+lk DC input diode current Vi<-050rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vcc +0.5V 50 mA

DC output source or sink current
+lg — standard outputs —0.5V < Vg < Vggo + 0.5V 25 mA
DC V¢ or GND current for types with
iil‘laND’ — standard outputs 50 mA
cc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) above +60°C derate linearly with 5.5 mW/K 400
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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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).
LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN TYPT | MAX MIN MAX
Vec=1.2V 0.9 0.9
Vin tgf:gf"e' Iput N c=20vV 14 14 v
Vec=27103.6V 2.0 2.0
Vec=1.2V 0.3 0.3
Vi \';8;\’;2"9' NpW  INe=oiow 06 0.6 v
Vec=27103.6V 0.8 0.8
Vee=1.2V; V) =Vyor V. —lp=100puA 1.2
Vou | HIGH level output Vec=20V; V=V or Vi, —lo = 100uA 18 2.0 18 v
voltage; all outputs v =27 V; V; = Vi or V. —lo = 100pA 25 27 25
Vee=3.0V; V) = Vi or Vi —lo = 100pA 2.8 3.0 2.8
HIGH level output
Vo |poios Vo = 3.0 V: V) = Vi or Vi —lp = 6mA 240 | 282 2.20 v
outputs
Vec=1.2V; V| =ViyorV lo=100uA 0
VoL LOW |e_vel output Vee=2.0V; Vi =VyorV.lo=100uA 0 0.2 0.2 v
voltage; all outputs | v = 2.7 V; V) = Vyy or V.. Io = 100uA 0 0.2 0.2
Ve =3.0V; V= Vg or VL. lo = 100pA 0 0.2 0.2
LOW level output
Vo, (e Vee=3.0V; V) = Vi or Vi, lo = 6mA 025 | 040 0.50 v
outputs
I | e @9® Voo =36V V)= Voo or GND 10 10| A
lcc Su“r’r?ncfgi‘ps_#gg'sy Ve =3.6V; V) = Vg or GND; I = 0 20.0 80 uA
Additional
Alge quiescent supply Vee=27V1t036V;V|=Vec-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tamp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C|_ = 50pF; R, = 1KQ
CONDITION ,LIMITS -
SYMBOL PARAMETER WAVEFORM —40to +85 °C —40to +125°C | UNIT
Vee(V) MIN | TYPT | MAX | MIN | MAX
12 90
ot | FEReln ey | Figwe = . 5 ™
3.0t03.6 182 34 41
1.2 55
i 2.0 19 36 44
b | nerena | Figure2 27 T <
3.01t0 3.6 102 21 26
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Dual JK flip-flop with set and reset; positive-edge trigger 74LV109

AC CHARACTERISTICS (Continued)
GND =0V; t, = t; < 2.5ns; C| = 50pF; R = 1KQ

LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125 °C UNIT
Vee(V) MIN [ TYPT [ MAX [ MIN | MAX
1.2 75
Propagation delay ; 2.0 26 46 60
PHL | nSptonQ FignE 27 19 36 7} o
3.0t03.6 172 29 35
12 75
Propagation delay ; 2.0 26 46 60
PHL | hRptonQ Fsea 27 19 % v e
3.0t0 3.6 152 29 35
12 70
Propagation delay " 2.0 24 44 54
tpLH nRp to nQ Figure 2 = o = = ns
3.0t03.6 132 26 32
. 2.0 34 12 41
tw (H:II(();‘\CHK gll,”l_sgvv:,'dm Figure 1 2.7 25 9 30 ns
3.0t03.6 20 72 24
2.0 34 9 41
Set or reset pulse 1
tw width HIGH or LOW |~ Figure 2 27 25 62 30 ns
3.0t0 3.6 20 5 24
1.2 35
Removal time i 2.0 24 12 29
trem nSp, nRp to nCP S 27 18 9 21 o
3.0t03.6 14 72 17
12 30
Set-up time : 2.0 22 10 26
tsu nJ, nK to CP Figure'1 2.7 16 8 ) ns
3.0t0 3.6 13 62 15
12 -5
Hold time s 2.0 5 ] 5
th nJ, nK to nCP Figure 1 2.7 5 = 5 ns
3.0t03.6 5 02 5
Maxi e 2.0 14 40 12
aximum cloc 3
fmax pulse frequency Figure 1 = 02.73 ; 19 582 16 MHz
.0 to 3. 24 70 20
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voo = 3.3 V.
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Dual JK flip-flop with set and reset; positive-edge trigger

74LV109

AC WAVEFORMS

Vm=15VatVgc227V;

Vm=05xVgcatVee<27V,

VoL and Vpy are the typical output voltage drop that occur with the
output load.

Vi
nJ, nK
INPUT

GND

Vi
nCP
INPUT

GND

tPLH

»{ tPLH -»}

The shaded areas indicate when the input is permitted to change
for predictable output performance.

VoH
nQ
OuUTPUT

VoL

nQ
OUTPUT

VoL

TEST CIRCUIT
Vfc
9 Vo
GENERATOR DUT,
50pF

DEFINITIONS

Ry = Load resistor

RT

1 1*7

]

Test Circuit for switching times

C_ = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to ZoyT of pulse generators.

TEST Vee v
teLHAPHL <27V Vee
27-36V 27V

RL=1k

SV00901

Svoosz2

Figure 1. Clock (nCP) to output (nQ, nQ) 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.

W B e e o ey e e

nCP t

V)

INPUT } M

GND

Vi
nSp *
INPUT

aND. = = trem
T — ty —
Vi

nRp
INPUT
GND

Von
nQ
OUTPUT

VoL

Vor
nQ
OUTPUT

VoL

SV00523

Figure 2. Set (nSp) and reset (nRp) input to output (nQ, nQ)
propagation delays, the set and reset pulse widths and the nRp,
nSp to nCP removal time.
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Dual retriggerable monostable multivibrator

with reset

FEATURES
® Optimized for Low Voltage applications: 1.0 to 5.5V

® Accepts TTL input levels between Vg = 2.7V and Ve = 3.6V

® Typical VoLp (output ground bounce) < 0.8V @ V¢c = 3.3V,
Tamb = 25°C

® Typical Vouy (output Vo undershoot) > 2V @ Ve = 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

® Qutput capability: standard (except for nRex1/CexT)

® | category: MSI

74LV123

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 (Rgxt) and
capacitor (Cgxt). 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 (nQ = HIGH, nQ = 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 Rgxt and Cgxr. For pulse width when Cgxt <10000pF,
see Figure 5. When Cgxt > 10,000pF, the typical output pulse
width is defined as: tw = 0.45 x Rgxt X Cgxr (typ.), where

tw = pulse width in ns; Rgxt = external resistor in KQ; 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.

QUICK REFERENCE DATA
GND = 0V; Tymp =25°C; ty =t <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay 3'- ==1 gpgv
tpHL/tPLH né, nB to nQ,GnCi RgiT — EKQ 25 s
nRp1enQ.n CexT = OpF 20 ns
C Input capacitance 3.5 pF
Cen :gl\ger dissipation capacitance per monost- Vee = 3.3V, Vy = GND to V! 60 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Vg2 X fi +2 (CL x Vg2 X fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vg2 % fo) = 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 74LV123 N 74LV123 N SOT38-1
16-Pin Plastic SO —40°C to +125°C 74LV123 D 74LV123 D SOT109-1
16-Pin Plastic SSOP Type Il —40°C to +125°C 74LV123 DB 74LV123 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV123 PW 74LV123PW DH SOT403-1
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Dual retriggerable monostable multivibrator 74LV123

with reset
PIN CONFIGURATION LOGIC SYMBOL
A [0 [16] Veo i 1Cexr 14
1B [2] [15] 1Rext/Cext o 8
1Q E E 1Q
20 [5] [12] 2Q 5
2Cexr [6] (1] 2Rp
2Rext/Cexr [7] [10] 28 & | e
GND [8] (9] 2A 2Q 5
SV00096 1a 4
20 12
PIN DESCRIPTION
Al SYMBOL FUNCTION
NUMBER
Trigger inputs
42 1A 2R (negative-edge triggered)
Trigger inputs
210 18,28 (positive-edge triggered) SV00097
3.1 1Ro, 2Rp D(i}rei?t resgt LOW and trigger action at
PosIive eage FUNCTIONAL DIAGRAM
4,12 1Q, 2Q Outputs (active LOW)
7 2RexT/Cext | External resistor/capacitor connection |||—‘§£5LL
2C, 6
8 GND Ground (0V) =l
Rext/C 5
13,5 10,20 | Outputs (active HIGH) -
14,6 1Cext, External capacitor connection
2CexT -
15 1RexT/Cext | External resistor/capacitor connection
16 Vee Positive supply voltage 1Q |13
9 20| s
LOGIC SYMBOL (IEEE/IEC) 1] a5
o| 2 "
= 1l 4
L cx IL 2| 18 2 =i BT
1-5—><— RCX 10 2B
TR o 13
2 ) Ro
4
P~ el 2| |
,BJ N R i | 2y
8 5V00099

—»=—{CX

Z —»a— RCX

M| R

SV00098
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Dual retriggerable monostable multivibrator Z4LV123
with reset

LOGIC DIAGRAM

NRexT/Cext
Q
Ro
1 l Q
R R
CC Vce cL
A
B
It is recommended that Pin 6 (2Cgxt) and Pin 14 (1CgxT) by externally grounded to Pin 8 (GND) SV00100
FUNCTION TABLE
INPUTS OUTPUTS Ve
nRp nA nB nQ nQ
L X X H
X H X L* H* [| Rext
X X L le® H*
H L ) i gl 1
H l H B 8 -
i L H wllly - el
NOTES:
* I the monostable was triggered before this condition was
established, the pulse will continue as programmed.
H = HIGH voltage level to qSEXTG to n_':]‘egé?e;)a
L = LOW voltage level (pin-igor8) (i
X =don't care
T = LOW-to-HIGH transition SV00101

1 = HIGH-to-LOW transition
L~ one HIGH level output pulse
LT~ one LOW level output pulse

Figure 1.Timing component connection
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Dual retriggerable monostable multivibrator

with reset
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note' 1.0 318 55 Y
' Input voltage 0 - Vee v
Vo Output voltage 0 - Vee v
T Operating ambient temperature range in free See DC and AC —40 +85 oC
amb air characteristics —40 +125
Voo =1.0Vto 2.0V = - 500
ot Input rise and fall times except for Vec=2.0Vto 2.7V - - 200 N
ol Schmitt-trigger inputs Vee =27V to 3.6V - =3 100 ns
Vo = 3.6V to 5.5V = = 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Voo = 5.5V.

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
Vee DC supply voltage -0.5t0 +7.0 v
+lk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vgc + 0.5V 50 mA

DC output source or sink current
+lo — standard outputs -0.5V < Vg < Ve + 0.5V o5 mA
DC V¢ or GND current for types with
iil?gg — standard outputs 50 A
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— plastic shrink mini-pack (SSOP and TSSOP) | above +60°C derate linearly with 5.5 mW/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 current ratings are observed.
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Dual retriggerable monostable multivibrator 74LV123
with reset

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN | TYP' | MAX MIN MAX
Vo =12V 0.9 0.9
Vi HIGH level Input [ Voc =2.0V 14 1.4 v
voltage Vce = 2.7 to 3.6V 2.0 2.0
Ve =4.5t05.5V 0.7 # Veg 0.7+ Vee
Vee=1.2V 03 0.3
viL tg)h\g/ level Input Vge =2.0V 0.6 0.6 v
ge Voo =2.7103.6V 08 0.8
Vec=45t05.5 0.3 * Ve 0.3 * Ve
Ve = 1.2V; V) = Vi or V. —lo = 100uA 12
Ve =2.0V; V) = Vi or V. —lo = 100pA 18 2.0 1.8
Visii :‘;,‘f:g(’f"a"i: gtl:ttpptl:tts Ve = 2.7V; V; = Vig or Vi, —lo = 1004A 25 2.7 25 v
Ve = 3.0V; V) = Vi or Vi —lo = 100pA 2.8 3.0 2.8
Vee =4.5V; V) = Vi or V. —lo = 100uA 43 45 4.3
\';';ﬁ;:ve' output 1y =3.0V; V) = Vi or V. —lp = 6mA 2.40 282 220
VoH [ STANDARD v
Veg =4.5V; V) = Vi or V. —lo = 12mA 3.60 4.20 3.50

outputs

Veec=1.2V; V)= Vg or V.. o = 100uA 0

Vee =2.0V; V)=V or V.. lo = 100pA 0 0.2 0.2
Vee =2.7V; V= Vy or V.. Io = 100uA 0 0.2 0.2 Vv
Vee =3.0V; V= Vjyor V.. Io = 100pA 0 0.2 0.2
0
2

v LOW level output
oL voltage; all outputs

Vee =4.5V; Vi =V or V.. Ip = 100uA 0.2 0.2
LOW level output |y = 3.0V; V= Vjyy or V.. I = 6mA 0.25 0.40 0.50
v voltage; . \"
aL STANDARD
outputs Vee =45V, Vi=Viyor V. lp=12mA 0.35 0.55 0.65
o Vee =5.5V; V) = Vg or GND 10 10 | uA
log | Quiescent SUpPlY |y = 5.5V; V; = Vg or GND; o =0 0.0 P B
Additional
Alcc quiescent supply Vec =27V 1o 3.6V; V= Vo - 0.6V 500 850 uA
current

NOTES:
1. All typical values are measured at Ty, = 25°C.
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Dual retriggerable monostable multivibrator

with reset
AC CHARACTERISTICS
GND = 0V; t, =ty < 2.5ns; C|_= 50pF; R =1 KQ
LIMIT
CONDITION i
SYMBOL PARAMETER WAVEFORM —40 to +85°C —40to +125°C | UNIT
Vee(V) MIN TYP? MAX MIN MAX
1.2 120
. Figure 3 2.0 40 76 92
tPHL sgjg)ar?ﬁanr?g cizli% Cexr = OpF 2.7 30 56 68 ns
RExT = 5KQ 301036 252 8 57
451t05.5 182 40 46
1.2 120
Propagation delay Figure'3 = . L -
tPLH nHs nk CexT = OpF 27 30 56 68 ns
D, NA, nB, to nQ -
Rext =5Ka 301036 252 28 57
45t05.5 182 40 46
1.2 100
) 2.0 30 57 68
; Figure 3
toHL Eg’pf‘ga"m delay Cext = OpF 57 23 43 51 ns
p to nQ (reset) R — 5KQ
EXT 3.0t03.6 202 38 45
45t05.5 142 31 36
1.2 100
Propagation delay Figure's L = i L.
tpLH Cext = OpF 27 23 43 51 ns
e Rexr =5KQ 301036 202 38 5
451055 142 31 36
2.0 30 5 40
Trigger pulse width ; 2.7 25 35 30
tw nA = LOW Figheia 301036 20 | 3.02 25 ne
451055 15 2,52 20
2.0 30 13 40
i i 2.7 2b 8 30
tw Trigger pulse width Figure 3 o
nB = HIGH 3.0t03.6 20 72 25
451055 15 52 20
2.0 35 6 45
Reset pulse width . 27 30 5 40
tw nRp = LOW o e 301036 25 32 30 £
451055 20 32 25
2.0 470
Output pulse width Figures 1, 2 27 460
WOlMIS | s .
nQ= EXT = . ‘
45t05.5 4302
2.0 100
Output pulse width Figures 1,2
g 2.7 90
tw nQ = HIGH CexT = OpF > ns
nQ = LOW Rext = 5KQ 301036 80
451055 702
2.0 70
: " Figure 1
th R:tnnger time CEng — OpF 2.7 552 ns
nA, nl RexT = 5KQ 3.0t03.6 45
451055 402
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Dual retriggerable monostable multivibrator 74LV123
with reset

AC CHARACTERISTICS (Continued)
GND = 0V; t, = t; < 2.5ns; C|_ = 50pF; R =1 KQ

CIMITS
SYMBOL | PARAMETER | WAVEFORM CHEgHTION 2010 +85°C 2010 +125:C | UNIT
VeelV) MIN | TYP | MAX | MIN | MAX
12 10 1000
20 5 1000
Ber | el thoion Figure 5 27 3 1000 KQ
301036 2 7000
451055 2 7000
12
" 20
Cexr E;;rcnif;:'mmg Figure 5° , 27 No limits pF
301036
451055
NOTES:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at V¢ = 3.3V.
3. Typical value measured at Vgc = 5.0V.
4. For other Rext and Cext combinations see Figure 5.
if Cext > 10 nF, the next formula is valid:
tw =K xRext x Cexr (typ.)
where, ty = output pulse width in ns;
RexT = external resistor in KQ; Cgxt = external capacitor in pF;
K = constant = 0.45 for Vgc = 5.0V and 0.48 for Vg = 2.0V.
The inherent test jig and pin capacitance at pins 15 and 7 (nRgx1/CexT) is approximately 7 pF.
5. The time to retrigger the monostable multivibrator depends on the values of Rgxt and Cexr.
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 Vg = 5.0V) for the set-up time of a retrigger pulse is valid:
ty =30+0.19RxC?+ 13 xR105 (typ.)
where, ty = retrigger time in ns;
CexT = external capacitor in pF;
RexT = external resistor in KQ.
The inherent test jig and pin capacitance at pins 15 and 7 (nRgx1/CgxT) is approximately 7 pF.
6. When the device is powered up, initiate the device via a reset pulse, when Cgxt < 50pF.

AC WAVEFORMS

Vm=1.5VatVee = 2.7V; V= 0.5 Ve at Ve < 2.7V; VgL and
VoH are the typical output voltage drop that occur with the output
load.

nB INPUT § } nB INPUT , +
Nk |

nA INPUT * nRp INPUT ‘ t t

‘\ H tn ] ot | ,‘ - ‘F“ ‘ ;

|

nQ OUTPUT ' nQ OUTPUT :

ety —1 L::l‘»twal ety — ety —>

tw
SV00139 SV00140
Figure 1.0utput pulse control using retrigger pulse; Figure 2.0utput pulse control using reset input nRp;
nRp = HIGH. nA = LOW.
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Dual retriggerable monostable multivibrator

with reset raLvles

nB INPUT
(nA LOW)

nA INPUT
(nB HIGH)

nRp INPUT

Q OUTPUT

Q OUTPUT

SV00197

Figure 3. Input (nA, nB, nRp) to output (nQ, nQ) propagation delays, the output transition times,
and the input and output pulse widths.
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Dual retriggerable monostable multivibrator

74LV123

with reset
APPLICATION INFORMATION
0.8 i
Power-up considerations
When the monostable is powered-up it may produce an output
K factor 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.
Cx Ry
IIH F——wWA— Veo
04 _ _"C_Exq_ _ — | nRext/Cexr
1 |
|
|
H— o
|
|
|
o
0
0 1 2 3 4 5 6
Vee (V)
SV00185

Figure 4. HCT typical “k” factor as a function of V¢¢;
Cx =10 nF; Rx = 10 KQ to 100 KQ.

svoo152
e i B . = Figure 6. Power-up output pulse elimination circuit
i
] 1 . f‘gg&; 1 Power-down considerations
108 ( ! o 4{ H A4 ,1 A large capacitor (Cx) may cause problems when powering-down
I— I I N} e A1 the monostable due to the energy stored in this capacitor. When a
’— L SokQ - /’ 7 [ system containing this device is powered-down or a rapid decrease
‘ ‘ % / of Ve to zero occurs, the monostable may sustain damage, due to
104 | - —L[ f, — /<L l the capacitor discharging through the input protection diodes. To
iy F——+H—W A — 7 avoid this possibility, connect a damping diode (Dx) preferably a
ns i germanium or Schottky type diode able to withstand large current
I [ H -~ : Tl surges as shown in Figure 7.
AL AL S| Ten . i
3 T 5o . i
A LA \ * [l
I % o 2t I
! || | Dx
o Il L[] O
g N4
T 1T
. C O T | ] Vee
1 10 102 108 104 Ox
Cext (pF) I AAA
Rx
SV00141 -
Figure 5.Typical output pulse width as a function of the SV00154

external capacitor values at V¢c = 3.3V and Tyyp = 25°C.
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Dual retriggerable monostable multivibrator 74LV123
with reset

TEST CIRCUIT
Vee
v Vo
50pF

—|_ oL R.= 1k

Test Circuit for Outputs
DEFINITIONS

R_ = Load resistor
C_ = Load capacitance includes jig and probe capacitiance
Ry = Termination resistance should be equal to ZgoyT of pulse generators.

TEST Vee v
teLHAPHL <27V Vee
2.7-3.6V 27V

>45V Vee

SV00902
Figure 8. Load circuitry for switching times
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Quad buffer/line driver (3-State)
S S s e s e il S s vl L e G e S S e D S S R e ]

FEATURES

® \Wide operating voltage: 1.0to 5.5 V

® Optimized for Low Voltage applications: 1.0t0 3.6 V

® Accepts TTL input levels between Voo =2.7 Vand Vg = 3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3V,

Tamb = 25°C.

® Typical Vony (output Vo
Tamb = 25°C.

undershoot) >2 V atVgc=3.3V,

® Qutput capability: bus driver

® | category: MSI

QUICK REFERENCE DATA
GND=0V; Tymp=25°C; t,=t;<2.5ns

74LV125

DESCRIPTION
The 74LV125 is a low-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 (NOE). A HIGH at nOE causes the outputs to assume a
high impedance OFF-state.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation dela C_=15pF;
teHL/tpLH nATonY y Voo =33V g oS
C Input capacitance 85 pF
(o) Power dissipation capacitance per buffer Vee=3.3V; 22 pF
PD V;=GND to V¢c!
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Vo2 x fi + S(CLx Vc? x fo) where:
f = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Ve = supply voltage in V;
5 (CL x Vg2 % fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LV125N 74LV125 N SOT27-1
14-Pin Plastic SO —-40°C to +125°C 74LV125D 74LV125 D SOT108-1
14-Pin Plastic SSOP Type Il —40°C to +125°C 74LV125 DB 74LV125 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV125 PW 74LV125PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN INPUTS OUTPUT
SYMBOL NAME AND FUNCTION
NUMBER nOE nA nY
1, 4,10, 13 | 10E - 40E | Data enable inputs (active LOW) L i L
2,5,9,12 1A—4A | Datainputs L H H
3,6,8, 11 1Y —4Y | Data Outputs H X z
7 GND Ground (0 V) NOTES:
o H = HIGH voltage level
14 Vee Positive supply voltage L = LOW voltage level
X =don't care
Z = high impedance OFF-state
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Quad buffer/line driver (3-State) 74LV125
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
10E [ 1 v z > 1
0 U Fw 1.
1A | 2 13 | 40E
E :I 1_5 EN1
AEN 7] s :
0 [T ] 2
2a [5 [0 ] soE RN
9
2y [6 A
] Eap "
GND E I] ay 10
SV00455 12
1
13
LOGIC SYMBOL —
2 1A 1Y 3 SV00457
1 10E
5 AN 2Y 6
4 20E ?
9 I NL Y 8
10 30E ?
12 BN Y 1
13 40E
SV00456
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 55 Vv
" Input voltage 0 - Vee "
Vo Output voltage 0 - Vee \Y
Tamb Operating ambient temperature range in free air Sciea‘gg:::gﬁésc jg :18255 °C
Vee = 1.0V to 2.0V - - 500
te Input rise and fall times xgg 5 ggg :g gég B B ?gg ns/V
Vee = 3.6V to0 5.5V = = 50

NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Ve = 1.2V to Vg = 5.5V.
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Product specification

Quad buffer/line driver (3-State) 74LV125
ABSOLUTE MAXIMUM RATINGS! 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 v
+lk DC input diode current Vi<-0.50rV,>Vcc+ 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVgp > Vge + 0.5V 50 mA
DC output source or sink current

+lp — bus driver outputs -0.5V < Vg < Vge + 0.5V 35 mA
DC V¢ or GND current for types with

iiI?ND' — bus driver outputs 70 mé
CC

Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C

P — plastic DIL above +70°C derate linearly with 12 mW/K 750 w

ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 m
— 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 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 TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vi HIGH level Input | Vcc=2.0V 14 1.4 "
| voltage Vec=271036V 2.0 20
Vec=45t055V 0.7 * Voo 0.7 * Voo
Vog=1.2V 0.3 0.3
v LOW level Input Vec=2.0V 0.6 0.6 g
L | voltage Voc=271036V 0.8 0.8
Vecc=45t055 0.3*Vce 0.3 * Vg
Voc = 1.2 V; V) = Vi or Vi —lo = 100uA 12
Voc =2.0 V; V) = Vi or Vi o = 1004A 1.8 2.0 18
HIGH level output — N —
Vo | voltage: all outputs | YeC =27 Vs Vi = Vi or Vii; ~lo = 100uA 25 257 25 v
Vee=8.0V; V= V)y or V. —=lp = 100pA 2.8 3.0 2.8
Vee=4.5V; V) = Vi or Vi —lo = 1004A 4.3 45 43
HIGH level output | Voo =3.0V; V) = Vi or V). —lg = 8mA 2.40 2.82 2.20
VoH voltage; BUS driver Y
outputs Voc =4.5 V; V) = Vyy or V). —lo = 16mA 3.60 4.20 3.50
VCC =12V; V)= VIH or VIL; lo = 100pA 0
Voo =2.0V; V) =V or ViL. Io = 100uA 0 0.2 0.2
LOW level output = N .
VoL voltage; all outputs Vec =27 V; Vi =V or V. lo = 100uA 0 0.2 0.2 \
Vi =3.0V; V) = Vi or VL. lo = 100pA 0 0.2 0.2
Vee=4.5V; V;=Vyor V. lo=100uA 0 0.2 0.2
LOW level output [V =3.0V; V| = Vi or VL. Io = 8mA 0.20 0.40 0.50
Vou voltage; BUS driver \
outputs Vec=45V;Vi=VigorV|.lgp=16mA 0.35 0.55 0.65
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Quad buffer/line driver (3-State) 74LV125
DC ELECTRICAL CHARACTERISTICS (Continued)
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 TYP? MAX MIN MAX
Input leakage
I cu‘:rem 9 Vee =5.5V; V) = Vg or GND 1.0 1.0 HA
3-State output Vec=55V;V=VyorV.
loz OFF-state current | Vo = Vg or GND o 19 A
Quiescent |
lee c:‘r'riit M;“pp Y |Vee=55V; V) =Vcc or GND; Ig =0 20.0 160 uA
Additional
Alce quiescent supply Vec=27V1t036V;V,=Vec—-06V 500 850 HA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C|_= 50pF; R_ = 1KQ
LIMITS
CONDITION - -
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN [ TYPT [ MAX [ MIN [ MAX
1.2 55
g 2.0 19 24 31
Tt ﬁ[\"&ag?,""" celay Figures 1, 2 2.7 14 18 23 ns
3.0t03.6 102 14 18
45t05.5 12 15
1.2 75
3-State output 2.0 26 st 39
tpztpzL | enable time Figures 2, 3 2.7 19 23 29 ns
nGE to n¥ 301036 142 18 23
45t05.5 15 19
1.2 65
3-State output 2.0 24 52 39
tpuztpLz | disable time Figures 2, 3 27 18 24 29 ns
nOE to nY 301036 142 20 24
45t05.5 17 21
NOTES:

1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Voo = 3.3 V.
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Product specification

Quad buffer/line driver (3-State)

74LV125

AC WAVEFORMS

Vy=15VatVegc227Vand<36V,
Vm=05x%xVecatVec<27Vand>245V.

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vx=VoL+0.3VatVcc227Vand<3.6V,
Vx=VoL+0.1xVecatVgc<27Vand245V.
Vy=Vpy-03VatVgc227Vand<3.6V,
Vy=Voy—-0.1-VgcatVgc<2.7Vand>45V.

Vi

nA INPUT

GNB « = =

VoH
nY OUTPUT

SV00459

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

Vi
nOE Input
GND

Ve

OUTPUT
LOW-to-OFF
OFF-to-LOW

VoL

VoH
OUTPUT
HIGH-to-OFF Vi
OFF-to-HIGH
GND = = s s = iy o
outputs outputs outputs
enabled disabled 1 enabled
SV00458

Figure 2. 3-state enable and disable times.
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TEST CIRCUIT
vee o 2 Voo
O- Open
T o~ GND
vi vo RL =1k
PULSE
l CLI s0pF & RL=1K
Test Circuit for Outputs

DEFINITIONS

R = Load resistor

Cy_ = Load capacitance includes jig and probe capacitiance.

Rt = Termination resistance should be equal to Zoyr of pulse generators.

SWITCH POSITION

TEST Sy Vee Vi
toLntpHL | Open <27v Vee
triztpze | 2" Vee 2.7-3.6V 27V
tpHzAPzH GND = 4.5V Vee

SV00896

Figure 3. Load circuitry for switching times.
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Product specification

Quad buffer/line driver (3-State)

74LV126

FEATURES

® Wide operating voltage: 1.0to 5.5 V

e Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voc=2.7 Vand Vg =3.6 V

® Typical Vg p (output ground bounce) < 0.8 V at Vo =3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2 V at Vg =3.3 V,
Tamb =25°C

© Qutput capability: bus driver

® |cc category: MSI

QUICK REFERENCE DATA
GND =0V; Tymp =25°C; t,=t<25ns

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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
teHL/tPLH nA to nY Voc=33V 2 ne
C Input capacitance 35 pF
(e Power dissipation capacitance per buffer | Y06 = 3:3 Vi 23 pF
PD P p P V|'= GND to V!
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Ve x fi +5 (C x Vec? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
5 (Cp x Vg2 x fo) = sum of the outputs.
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 I —40°C to +125°C 74LV126 DB 74LV126 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV126 PW 74LV126PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
NUTNeR | symBoL FUNCTION iPUIE el
nOE nA nY
1,4,10, 13 | 10E - 40E | Output enable inputs (active HIGH) H L L
2,5,9, 12 1A -4A Data inputs H H H
3,6,8, 11 1Y -4y Data outputs L X Z
7 GND | Ground (0 V) NOTES:
— H = HIGH voltage level
14 Vee Positive supply voltage = LOW voltage level
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Product specification

Quad buffer/line driver (3-State) 74LV126
PIN CONFIGURATION LOGIC SYMBOL
L [I E Vee
n[z] [ 13 | 4OE
w 7] ]
20E [I 11 ] ay
2A 5| [ 10 | 30E
[ 5] %
GND ]Z E 3y
5V00483 5V00484
LOGIC SYMBOL (IEEE/IEC) LOGIC DIAGRAM (ONE GATE)
2 > nA ny
- 3
: s 3 : EN OE
i .
’__l EN1 5 > V00486
5 6
i
8 2 EN
4
0 ’ > .
8 v
10
10 EN
12 12 >
1 1
v._
13 13 =
(a) (b)
5V00485
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 55 v
Vi Input voltage 0 - Vee Vv
Vo Output voltage 0 = Vee \
Tamb Operating ambient temperature range in free air Sciearoagt:;sﬁ:g :38 :18255 °C
Voo = 1.0V to 2.0V - - 500
t t Input rise and fall times xgg :ggx :g ggg - o fgg ns/V
Voo =36V to 5.5V = = 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.
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Quad buffer/line driver (3-State) 74LV126
ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \Y
+lk DC input diode current Vi<=0.50rV;> Ve + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve +0.5V 50 mA

DC output source or sink current
tlo — bus driver outputs =0.5V:<Vo <Vee +0.5V 35 mA
DC V¢ or GND current for types with
tlano. | Zpus driver outputs 70 U
+lcc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 W
ToT - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
- 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 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 TYP! MAX MIN MAX
Veg=1.2V 0.9 0.9
v HIGH level Input | Vec=2.0V 1.4 1.4 ”
H | voltage Vec=271036V 2.0 2.0
Vec=45t055V 0.7 * Voo 0.7 * Ve
Vee=12V 0.3 0.3
v LOW level Input Vec=20V 0.6 0.6 %
L |voltage Voc=271036V 08 0.8
Vec=451055 0.3 = V¢ 0.3 *Vce
Vee=1.2V; V)= Vi or Vi —lo = 100uA 1.2
Voe =2.0 V; V) = Vi or V. —lo = 100pA 1.8 2.0 1.8
HIGH level output - =T —
Vor | voltage: all outputs | Ve =27 Vi Vi = Viw or Vi, ~lo = 100uA 25 2.7 25 v
Vee =3.0V; V)= Vi or Vi —lo = 100uA 2.8 3.0 238
Vec=4.5V; V) =Vyor V. -lop=100pA 4.3 4.5 4.3
HIGH level output | Voo =3.0 V; V= Vi or V). —lo = 8mA 2.40 2.82 2.20
VoH voltage; BUS driver \Y
outputs Vec=45V;V|=VyorV.—lo=16mA 3.60 4.20 3.50
Vee=1.2V; V,=VgorV.lo=100pA 0
Vec=2.0V;Vi=ViyorV lo=100uA 0 0.2 0.2
LOW level output = T =
Vor | voltage: all outputs | Yee =27 Vi Vi= Vi or Vi Io = 100uA 0 0.2 0.2 v
Vec=3.0V;Vi=VyorV| lo=100uA 0 0.2 0.2
Vec=45V;V|=Vor VIL; lo = 100pA 0 0.2 0.2
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Quad buffer/line driver (3-State) 74L.V126

DC ELECTRICAL CHARACTERISTICS (Continued)

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 TYP! MAX MIN MAX
LOW level output [ Ve =3.0V; V) =V or VL. Io = 8mA 0.20 0.40 0.50
VoL voltage; BUS driver \
outputs Vec=45V; Vi =Viyor V. lo=16mA 0.35 0.55 0.65
Input leakage
I o el Vee =5.5 V; V) = Vg or GND 1.0 1.0 uA
3-State output Vec=5.5V; Vi=VyorV.
loz OFF-state current | Vo = Vg or GND o L KA
Quiescent supply _ ——— o s
lcc current: MS! Vee=5.5V; V= Vg or GND; Ig = 0 20.0 160 uA
Additional
Alce quiescent supply Vec=27V1t036V;V=Vcc—-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C__= 50pF; R, = 500Q
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN [ TYPT [ mAX | MIN | MAX
1.2 55
) 2.0 19 24 31
toltpn | Fopagationdelay  gigres 1,2 27 14 18 23 ns
3.0t03.6 102 14 18
451055 12 15
1.2 75
3-state output 2.0 26 31 39
tpzu/tpzL | enable time Figures 1, 2 27 19 23 29 ns
e toiny 301036 142 18 23
45t05.5 15 19
1.2 65
3-state output 2.0 24 32 39
tpuz/tpLz | disable time Figures 1, 2 2.7 28 24 29 ns
nOE oY 3010356 142 | 20 24
45t055 17 21

NOTES:
1. Unless otherwise stated, all typical values are measured at Tamp = 25°C
2. Typical values are measured at Vgc = 3.3 V.
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Quad buffer/line driver (3-State) 74LV126

AC WAVEFORMS TEST CIRCUIT
Vm=15VatVgc227Vand<36V,
Vm=05xVgcatVec<27Vand=4.5V,

Vee

VoL and Vo are the typical output voltage drop that occur with the o- 2" Vee
output load. = 8%60”
Vx=VoL+03VatVgc227Vand<3.6V,
Vy=VoL+0.1xVgcatVec<2.7Vand>45V. vi vo AL=1k
Vy=Voy-03VatVcc227Vand<36YV, PULSE DUT
= GENERATOR i
Vy=Voy—-0.1xVgcatVgc<27Vand>4.5V.
RT CL==50pF & RL=1K
‘ 1 1T
1
nA INPUT Test Circuit for Outputs
DEFINITIONS
G R = Load resistor
C_ = Load capacitance includes jig and probe capacitiance.
Rt = Termination resistance should be equal to Zoyt of pulse generators.
v,
O SWITCH POSITION
nY OUTPUT TEST Sy Vee Vi
v teLHAPHL Open <27V Vee
oL
[ tpiztpz | 2" Vec 2.7-3.6V 27V
% =45V Vee
Figure 1. Input (nA, nB) to output (nY) propagation delays tprzfezd | GND
v SV00896
nOE INPUT Figure 3. Load circuitry for switching times.
GND
Vee
OUTPUT
LOW-to-OFF
OFF-to-LOW
VoL
Vor
OUTPUT
HIGH-to-OFF
OFF-to-HIGH
GND outpts 7|~ ” 7 " outputs outputs
enabled disabled ) enabled
SV00488

Figure 2. 3-state enable and disable times.
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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 Vg = 2.7V and Ve = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ Ve = 3.3V,
Tamp =25°C

® Typical Vony (output Von undershoot) > 2V @ Vg = 3.3V,
Tamb =25°C

® Qutput capability: standard

® | category: SSI

QUICK REFERENCE DATA

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 V. and the
negative voltage Vr_is defined as the hysteresis voltage V.

1998 Apr 28
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GND = 0V; Tymp =25°C; t,=t; <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C = 15pF
tPHL/tPLH nA, nB to nY Vee = 3.3V L hs
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 24 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vgc? X fi +2 (CL x Vee? x fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vgg? % fo) = sum of the outputs.
2. The condition is V| = GND to V¢
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
14-Pin Plastic DIL —40°C to +125°C 74LV132 N 74LV132 N SOT27-1
14-Pin Plastic SO —40°C to +125°C 74LV132 D 74LV132D SOT108-1
14-Pin Plastic SSOP Type |I —40°C to +125°C 741.V132 DB 74LV132 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV132 PW 74LV132PW DH SOT402-1
PIN DESCRIPTION FUNCTION TABLE
PIN SYMBOL FUNCTION INPUTS OUTPUT
NUMBER
nA nB nY
1,4,9,12 1A to 4A Data inputs L L H
2,58, 10,13 1Bto 4B Data inputs L H H
3,68, 11 1Y to 4Y Data outputs H L H
7 GND Ground (0V) H H L
= NOTES:
14 \%
cc Positive supply voltage H = HIGH voltage level
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Quad 2-input NAND Schmitt-trigger 74LV132
PIN CONFIGURATION LOGIC SYMBOL
1A = E Vee s
18 [2] [13] 48
1Y 3] [12] 4A
2A [7] 7] av
28 [5] [10] 38 g
2y [6] (9] 3a
GND [7] (8] av
SV00213 ¢

LOGIC SYMBOL (IEEE/IEC)

o &
2 o SV00215
il < g
4
5 - i ¥6
o
9 —%
10 s 8
o
12 R
13 P 11
o svo00217
Svooz16
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 5.5 Vv
' Input voltage 0 - Vee v
Vo Output voltage 0 - Vee Vv
T Operating ambient temperature range in free See DC and AC -40 +85 c
amb air characteristics —-40 +125
Vee = 1.0V to 2.0V - - 500
t t Input rise and fall times except for Vee=2.0Vto 2.7V - - 200 e
n. Schmitt-trigger inputs Voo =27V to 3.6V - - 100
Voe =3.6Vto 5.5V - - 50

NOTE:
1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Voo = 5.5V.
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Quad 2-input NAND Schmitt-trigger 74LV132

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
Vee DC supply voltage -0.5t0 +7.0 Vv
+k DC input diode current Vi<-0.50rV|> Ve + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve + 0.5V 50 mA

DC output source or sink current
to — standard outputs -0.5V <Vg <Vgg + 0.5V o5 mA
DC V¢ or GND current for types with
i)lr?gg — standard outputs 50 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vee=1.2V 0.9 0.9
v HIGH level Input | Vcc =2.0V 14 14 v
| voltage Vog = 2.7 10 3.6V 2.0 2.0
Voo = 451055V 0.7*Vee 0.7'Vee
Voo = 1.2V 03 03
v LOW level Input | Vo =2.0V 0.6 0.6 v
L | voltage Voo =2.710 3.6V 08 0.8
Vec=4.5t055 0.3"Vee 0.3*Vee
Vee=1.2V; V=V or V). —lg = 100uA 1.2
VCC =2.0V; V[ = VIH or V”_; —lo = 100|JA 1.8 2.0 1.8
HIGH level output - N —
Vor | voltage. all outputs | Vee =27V: Vi = Vik o Vit ~lo = 100uA 25 2.7 2.5 v
Ve =3.0V; V) = Vjy or V. —lo = 100pA 2.8 3.0 2.8
Vee =4.5V; Vi =Vyor V). —lg = 100pA 4.3 4.5 4.3
HIGH level output | v, = 8.0V; V) = Vi or V. —lp = 6mA 2.40 2.82 2.20
V. voltage; ! v
OH | STANDARD
outputs Ve =4.5V; V) = Vi or Vi —lo = 12mA 360 | 4.20 3.50
Vee=1.2V; Vi =V|yor V). lo = 100pA 0
Ve =2.0V; V) = Vi or VL. Io = 100pA 0 0.2 0.2
LOW level output — T —
VoL [ vottage: all outputs | Yee =2.7V: Vi = Viw or Vii; Io = 1004A 0 0.2 0.2 v
Ve = 3.0V; V) = Vi or Vi Io = 100pA 0 0.2 0.2
Vece =4.5V; Vi =Vy or V.. Io = 100uA 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).

LIMITS

SYMBOL | PARAMETER TEST CONDITIONS UNIT
-40°C to +85°C -40°C to +125°C
bgt‘/;’g':)'e' output [ vee =3.0V; V)= Vg or Vi lo = BmA 0.25 0.40 0.50
VoL | STANDARD v
outputs Voe=4.5V; V=V or Vi lg = 12mA 0.35 0.55 0.65
I
i 'c':ﬁf;n?akage Vee = 5.5V; V) = Vg or GND 1.0 1.0 HA
loc cQuur'risn?gtssiuPp'y Vee =5.5V; V) = Ve or GND; Ip =0 20.0 40 uA
Additional
Alce quiescent supply Veec=2.7Vt0 3.6V; V= Ve —0.6V 500 850 uA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.

TRANSFER CHARACTERISTICS
Voltages are referenced to GND = 0V.

LIMITS
SYMBOL | PARAMETER WAVEFORM e —40 to +85°C —40to +125°C | UNIT
VeelV) MIN | TYP' | MAX | MIN | MAX

12 = 0.70 - =
2.0 08 | 110 | 14 | 08 | 14
2.7 10 | 145 | 20 | 10 | 20

Vs :ﬁ:ﬁ;’;gmng ﬁig‘;'gsz 3.0 12 | 160 | 22 | 12 [ 22 v
36 15 | 195 | 24 | 15 | 24
45 17 | 250 | 82 | 17 | 32
55 21 | 300 | 39 | 21 | 39
12 = 0.34 - — =
2.0 03 | 065 | 09 | 03 | 09
27 04 | 090 | 14 | 04 | 14

Ve | SO gomg has 3.0 06 | 105 | 15 | 06 | 15 v
36 08 | 130 | 18 | o8 | 18
45 09 | 160 | 20 | 09 | 20
55 12 | 200 | 26 | 12 | 26
12 = 0.30 = = =
2.0 02 | 055 | 08 | 02 | o8
27 03 | 060 | 11 | 03 | 1.1

Vi (*\‘}’Tsje_“if‘:) oy 3.0 04 | oes | 12 | 04 | 12 v
36 04 | 070 | 12 | 04 [ 12
45 04 | 080 | 14 | 04 | 14
5.5 0.6 1.00 1.5 0.6 1.5

NOTE:
1. Unless otherwise stated, all typical values are at Tymp = 25°C.
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Quad 2-input NAND Schmitt-trigger 74LV132
AC CHARACTERISTICS
GND = 0V; t, = t;= 2.5ns; C|_= 50pF
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —-40 to +85°C —40 to +125°C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 - 65 - - =
2.0 = 18 34 = 43
Propagation delay s = =
tPHULtPLH nA. nB. to nY Figure 6 2.7 15 24 30 ns
3.0t03.6 - 122 20 - 25
451055 - 9.02 14 - 17
NOTES:
1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vgc = 3.3V.
3. Typical value measured at V¢ = 5.0V.
TRANSFER CHARACTERISTIC WAVEFORMS
10
Vo Icc
(nA)
’ |
’ II
b \\
b 2 \/
— Vg - o ZaN
Vi Vs 0 0.3 0.6 0.9 1.2
SV00218 N svooz22

Figure 1. Transfer characteristic.

Figure 3. Typical LV132 transfer characteristics; Vgc = 1.2V.

VT+
vi Vm

Vo

SVvoo220

Figure 2. Definition of Vr,, Vy_and Vy; where V1, and Vy_ are
between limits of 20% and 70%.

100

Icc
(HA)

80

. /

40

\\
0 0.4 0.8 12
Vin (V)

SV00224
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Figure 4. Typical LV132 transfer characteristics; Ve = 2.0V.
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Quad 2-input NAND Schmitt-trigger

74LV132

TRANSFER CHARACTERISTIC WAVEFORMS
(Continued)

250
lcc
(uA)
200
150
A\
100 \
50 / \
0 /
0 06 12 1.8 24 3.0
Vin (V)
SV00225

Figure 5. Typical LV132 transfer characteristics; Vg = 3.0V.

AC WAVEFORMS

Vm=15VatVee = 2.7V < 3.6V

VM =0.5V *Vge at Vge < 2.7V and = 4.5V

VoL and Vo are the typical output voltage drop that occur with the
output load.

nA, nB INPUT

GND

Vou

nY OUTPUT

SV00219

Figure 6. Input (nA, nB) to output (nY) propagation delays.

1998 Apr 28

TEST CIRCUIT
VCC
Vi Vo
PULSE
_L o ]_:50": RL= 1k
Test Circuit for Outputs

DEFINITIONS

Ry = Load resistor

C_ = Load capacitance includes jig and probe capacitiance
Rt = Termination resistance should be equal to Zgyt of pulse generators.

TEST Vee v
tpLHAPHL <27V Vee
2.7-3.6V 27V
>45V Vee

SV00902

Figure 7.Load circuitry for switching times.
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3-to-8 line decoder/demultiplexer; inverting 74LV138
B e i e e

FEATURES 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 (Ag, Ay,

® Wide operating voltage: 1.0t0 5.5 V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Vg =2.7 V and Ve = 3.6 V A) and when enabled, provide 8 mutually exclusive active LOW
® Typical Vo p (output ground bounce) < 0.8 V at Voc=3.3V, outputs (Yp to Y7).
Tamp =25°C The 74LV138 features three enable inputs: two active LOW (E4, and
® Typical Vony (output Vo undershoot) > 2 V at Ve =3.3 V, Ej) and one active HIGH (Ej). Every output will be HIGH unless E4
Tamb = 25°C and E; are LOW and Eg is HIGH.
® Demultiplexing capability 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

©® Multiple input enable for easy expansion
_— Ve 74LV138 ICs and one inverter. The 74LV138 can be used as an

@ Ideal for memory chip select decoding eight output demultiplexer by using one of the active LOW enable

® Active LOW mutually exclusive outputs inputs as the data input and the remaining enable inpu‘ts as strobes.

° o Unused enable inputs must be permanently tied to their appropriate
Output capability: standard active HIGH or LOW state. The 74LV138 is identical to the 74LV238

® | category: MSI but has non-inverting (true) outputs.

QUICK REFERENCE DATA
GND = 0 V; Tamp = 25°C; t, = < 2.5 ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay _ :
tpHL/tPLH Anto Yn, SL ‘_1 g ng 12 ns
E3to Yn, Ento Yn Ce=ex 14 ns
C Input capacitance 3.5 pF
Power dissipation capacitance per Vec =33V
Crp package V= GND to V! a0 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)

Pp=Cpp x Vec? x fi +3 (CL x Vgc? % fo) where:

fi = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;

5 (Cp x Vg2 x o) = 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 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 Il —40°C to +125°C 74LV138 DB 74LV138 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV138 PW 74LV138PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
o/ PIN NUMBER | SYMBOL FUNCTION
Ao | 1 16 | Voc
1,2,8 Ag to Ao Address inputs
Ay 2
: E xa 4,5 E{to Ep Enable inputs (active LOW)
fo [3] (14 ]V 6 Ex Enable inputs (active HIGH)
E 4 7
! 12 | :f 113 ;3:,12' Yoto Y7 Outputs
E[5 Z’ Ya e
8 GND Ground (0 V)
Es [ 6 [ ] Vs
16 Vee Positive supply voltage
v [ %
GND [8 I] A
SV00524
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3-to-8 line decoder/demultiplexer; inverting 74LV138
LOGIC DIAGRAM LOGIC SYMBOL (IEEE/IEC)
DX X
t— 1A, Yo O—— 15 0 p— 15 Y op—1s
Ay Y, o— 1 1—j0 1 B 14 Ll 1B 1a
3 — 1A, Y, O— 13 2— G%2¥‘3 2—]2 5P
Yy 00— 12 3—]2 | 3 —]4 o
Yo O——M P SN a1
4
3 Y 10
s—os; o PR 5 [>— 10 PRSI 5> 10
E Ye lo— o
e—]—_ 3 6 g ot 6 ~— 9 51 B 6>— 9
EN
Y7 O 7 7 pb— 7 7p—7
6— 6 —
SV00525
@ ® " svooszs
FUNCTIONAL DIAGRAM
Yo
=1 =] D—1— 15
A Y4
1 0 — 1 D—r 14
Y
A — 1 DL— 13
2 &)
3408 ENABLE o 12
L DECODER EXITING \4
= = D——1= 1
y.
= - :)L_ 10
\G
= - D__Q
Y7
| = o AR (B
E .|
4
Ex
5|
=]
6
Svoos27
FUNCTION TABLE
INPUTS OUTPUTS
E, E; Ej Ay A4 Az Yo \a Y, Y3 Y4 Ys Ys Y,
H X X X X X H H H H H H H H
X H X X X X H H H H H H H H
X X L X X X H H H H H H H H
L [ H L |= It | H H H H H H H
L L H H L L H L H H H H H H
L (3 H 13 H L H H ks H H H H H
L L. H H H L, H H H B H H H H
8 L H L L H H H H H B H H H
Is L H H = H H H H H H LL H H
L L H L H H H H H H H H L H
L L H H H H H H H H H H H L

NOTES:

H = HIGH voltage level
L = LOW voltage level
X = don'tcare

1998 Apr 28 165



Philips Semiconductors

Product specification

3-to-8 line decoder/demultiplexer; inverting

74LV138

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 55 "
V Input voltage 0 - Vee \
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air Scizggt:ggﬁé\f jg :18255 °C
Vee = 1.0V to 2.0V - - 500
to Input rise and fall times xgg - ggg :g ggg - B ?gg ns/V
Voe = 3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vge = 1.2V to Ve = 5.5V.

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 Vv
+lk DC input diode current Vi <-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg > Ve + 0.5V 50 mA

DC output source or sink current
+lp — standard outputs -0.5V < Vg <Vgc + 0.5V 25 mA
DC V¢ or GND current for types with
iil?gg — standard outputs 50 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT ~ plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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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).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
v HIGH level Input Vec=2.0V 1.4 1.4 v
| voltage Voc=271036V 2.0 2.0
Vec=4.51055V 0.7 * Vg 0.7 * Ve
Vec=12V 0.3 0.3
v LOW level Input Vec=2.0V 0.6 0.6 7
L [voltage Voo=271036V 0.8 08
Voc=45t055 0.3 * Vee 0.3* Vge
Vec=1.2V; V| =Vyor V. -lp=100uA 1.2
Vec=2.0V; V)= Vyor V. -lo=100uA 1.8 2.0 1.8
HIGH level output - = e
Vo | voltage all outputs | Y6C =27 Vi Vi= Vi or Vii; —lo = 1004A 25 2.7 25 v
Ve = 3.0 V; V) = Vi or Vi —lo = 100uA 28 3.0 28
Ve =4.5V; V) = Vi or Vi —lo = 100uA 4.3 45 43
HIGH level output |y = 3.0 V; V) = Vi or Vi lo = 6mA 2.40 2.82 2.20
Vou \éoltage; v
TANDARD
outputs Vec=45V;Vi=Vor Vi -lo=12mA | 360 | 4.20 3.50
Vec=12V;V|=Vyor V"_; lo = 100pA 0
Voo =2.0V; V)= Vi or Vi lo = 1004A 0 0.2 0.2
LOW level output = ST -
VoL voltage; all outputs Vec=27V; Vi =Vor V. lo=100uA 0 0.2 0.2 \
Ve =3.0V; V)= Vi or Vi Io = 1004A 0 0.2 0.2
Vee=4.5V; V=V or Vi, lo = 100pA 0 0.2 0.2
LOW level output | v = 3.0 V; V) = Vi or Vi Io = 6mA 0.25 0.40 0.50
VoL voltage; > v
STANDARD
outputs Voc=45V; V= Vyor Vi lo = 12mA 0.35 0.55 0.65
Input leakage = AT
I e el Vee=5.5V; V) = Ve or GND 1.0 1.0 LA
Quiescent supply _ s R e 1
lcc current: MSI Vec=5.5V; Vi =VecorGND; Ip=0 20.0 60 HA
Additional
Alce quiescent supply Vec=27V1t036V;V|=Vgc-06V 500 850 uA
current per input
NOTE:

1. All typical values are measured at Tmp = 25°C.
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3-to-8 line decoder/demultiplexer; inverting 74LV138
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C|_ = 50pF; R = 50002
CONDITION ol
SYMBOL PARAMETER WAVEFORM —40to +85 C —40t0o+125°C | UNIT
Vee(V) MIN TYP! MAX | MIN | MAX
iio 75
2.0 26 44 55
- i;"t’ffvgfm” delay | Figures 1,3 2.7 19 31 39 ns
3.0t03.6 152 26 32
451055 -3 17 22
1.2 75
2.0 26 43 53
. E?g“g:"m delay | Figures 1,3 2.7 19 30 38 ns
3.0t03.6 152 25 31
451055 19 24
1.2 75
2.0 26 43 53
. got‘;@:""" delay | Figures2, 3 2.7 19 30 38 ns
3.0t03.6 152 25 31
451055 19 24

NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Vcc =3.3 V.

3. Typical values are measured at Voo =5.0 V.

AC WAVEFORMS

Vm=15VatVec227Vand<3.6V;
Vm=05VxVgoatVgg<27Vand245YV,

VoL and Vo are the typical output voltage drop that occur with the
output load.

VoH

Voo

Ey.Ex
INPUT

GND

Vox

¥Yn OUTPUT

SV00529

Y OUTPUT

SV00528

Figure 1. Input (An) and enable input (E3) to output (Yn)
propagation delays.
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Figure 2. Enable input (E,) to output (Yn) propagation delays.
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3-to-8 line decoder/demultiplexer; inverting 74L.V138

TEST CIRCUIT
Vee
Vi Vo
50pF

Test Circuit for Outputs
DEFINITIONS

R = Load resistor
C_ = Load capacitance includes jig and probe capacitiance

Rt = Termination resistance should be equal to Zoyr of pulse generators.

TEST Vee v
tPLHAPHL <27V Vee
2.7-36V 27V
245V Vee
5V00902
Figure 3. Load circuitry for switching times.
1998 Apr 28
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Dual 2-to-4 line decoder/demultiplexer 74LV139
B s S e e Mt B P ol e o S i R e e o

FEATURES APPLICATIONS
® Wide operating voltage: 1.0to 5.5 V ® Memory decoding or data-routing
® Optimized for low voltage applications: 1.0 to 3.6 V ® Code conversion
® Accepts TTL input levels between Voo =2.7 Vand Vgc=3.6 V
' DESCRIPTION
° 8V =8 .
;ypmflz\/s(?ép (esutgpoumel bounee) s SRV AL s =S8 The 74LV139 is a low-voltage Si-gate CMOS device that is pin and
amb;= function compatible with 74HC/HCT139.
® Typical V tput V dershoot) >2 VatVgc=3.3V,
Typlci 25‘32\/ {PRIPAIL YR Gidsishoch = e The 74LV139 is a dual 2-to-4 line decoder/demultiplexer. This device
= has two independent decoders, each accepting two binary weighted
® Demultiplexing capability inputs (nAg and nA4) and providing four mutually exclusive active
LOW outputs (nY to nY3). Each decoder has an active LOW enable

® Two independent 2-to-4 decoders h
input (nE).

® Multifunction capability ) .
_ ) When nE is HIGH, every output is forced HIGH. The enable can be
® Active LOW mutually exclusive outputs used as the data input for a 1-to-4 demultiplexer application.

® Qutput capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND=0V; Tymp=25°C; t,=t; <2.5ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay .
v C_=15pF; 1
tpHL/tPLH nAn to nYp, . ns
nE to nY, Vee =33V 10
C Input capacitance 3.5 pF
Power dissipation capacitance per Vec =33V
Crp multiplexer Vy'= GND to Veg! 42 Rk
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Vec? x fi + 3 (CL x Vec? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
f, = output frequency in MHz; Ve = supply voltage in V;
s (CL x Vg2 x fo) = 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 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 I —40°C to +125°C 74LV139 DB 74LV139 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV139 PW 74LV139PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
e N~ e vee NumNer | symBoL FUNCTION
::: % g ::D 1,15 1E, 2E Enable inputs (active LOW)
% @] 73] 2, 2,3 1Ap, 1A; | Address inputs
19, [5] (3] 2v, 4,5,6,7 1Yo to 1Yz | Outputs (active LOW)
17, [€] [19] 2v, 8 GND Ground (0 V)
15 [7] E 2Y; 12,11,10,9 | 2Ygto 2Y3 | Outputs (active LOW)
ange 112 2%, 14,13 2Ao, 2A; | Address inputs
SV00530 16 Vee Positive supply voltage
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Dual 2-to-4 line decoder/demultiplexer 74L.V139

LOGIC DIAGRAM FUNCTIONAL DIAGRAM
1
| ~
1E 2 il 194
1Yo O— ¢ o S T
1A
2 ——1Ag v, Jo— 5 3 ! BELO0EN 2|
33— 1A, 1Y, O0—— 6 1Y,
D—s__ 7
13 o— 7
y 1E
¥y o— 12 ]
M|
14 ——] 2A Y, o—
0 2Y4 n i 24 29, .
13— 2A
1 2, o—— 10 3 2A, DECODER o9,
e ap— ¢ p————— 10
293
T =
15 j’
2E
SV00531 o=
SV00534
LOGIC SYMBOL (IEEE/IEC)
DX ok 4 W gibs e
Beesa! ) Bl
0o 1ph—5 1h—5
¢35
. TR } 3—2
26 26
1—I gk 7 1 —EN -
DX gk - 4p LGN S
14-_“}62 1h— 1 b T N
3
L [ o S 210
15— 15— EN
abh— 9 sR—0
(a) (b
SV00532
FUNCTION TABLE
INPUTS OUTPUTS
nE nAg nA, nYp nY, nY, nY;
H X X H H H H
L 12 L L H H H
L H L H Ls H H
L L H H H L H
I H H H H H L
NOTES:
H = HIGH voltage level
L = LOW voltage level
X = don'tcare
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Dual 2-to-4 line decoder/demultiplexer 741L.V139
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 \'
\ Input voltage 0 = Vee Vv
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air sc?'niroagt:r?gtiésc jg :18255 °C
Vee =1.0Vto 2.0V - = 500
: ; Ve =2.0Vto 2.7V - = 200
th Input rise and fall times Vgg —27V103.6V - - 100 ns/V
Vee =3.6Vto 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 Vv
+ ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve +0.5V 50 mA
DC output source or sink current
+lg — standard outputs —0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with
ii_l‘fgg — standard outputs 50 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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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).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=12V 0.9 0.9
v HIGH level Input Voc=20V 1.4 1.4 v
H | voltage Voo =271036V 2.0 2.0
Vocc=45t055V 0.7 * Voo 0.7 * Voo
Vee=12V 0.3 0.3
v LOW level Input Vec=2.0V 0.6 0.6 "
It ] voltage Voc=271036V 0.8 0.8
Vec=451t05.5 0.3 Vg 0.3 * Ve
Vee=1.2V; V)=V or V. —lo = 100pA 1.2
Vee=2.0V; V) =VyorV.—lo=100pA 1.8 2.0 1.8
HIGH level output
Vor | vohage, al oStSuts Ve =2.7V; Vi = Vi or Vi —lo = 100pA 25 217 25 v
VCC =3.0V;V|=Vyor VIL; —lo = 100puA 2.8 3.0 2.8
Veec=4.5V; V) =VyorV.—lp=100uA 4.3 4.5 43
H'SH leveloutput | voo = 3.0 V; V) = Vi or Vi lo = 6mA 2.40 2.82 2.20
voltage;
VoH | STANDARD ¥
cs>utputsA Veg = 4.5 V; V) =V or Vi —lo = 12mA 3.60 4.20 3.50
Vee=1.2V; V)= Vg or Vi lo = 100pA 0
Vec=2.0V; V| =VyorV. lg=100uA 0 0.2 0.2
| output
Vol tggg'::":"%‘;gats Voo =27 V; V) = Vi or Vi lo = 100uA 0 02 0.2 v
Vo =3.0V; V) = Vi or Vi lo = 1004A 0 0.2 02
Vec=45V; V) =VyorV.lo=100uA 0 0.2 0.2
LOW level output [y =3.0 V; V, = Vi or VL. Io = 6mA 025 | 040 0.50
VoL voltage; v
TANDARD
iutputs Voo =45 V; Vi = Vg or Vi Io = 12mA 0.35 0.55 0.65
I g ok Vee =55 V; V) = Vg or GND 1.0 1.0 uA
log | QuieSCentSUPPY | yoe = 5.5 V; V; = Vi o GND; o =0 200 160 | uA
Additional
Al quiescent supply Vec=27V1t036V;V,=Vcc—-0.6V 500 850 pA
current per input
NOTE:

1. All typical values are measured at Ty, = 25°C.
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Dual 2-to-4 line decoder/demultiplexer 74LV139
AC CHARACTERISTICS
GND = 0V; t, = ty < 2.5ns; C|_ = 50pF; R = 1KQ
CONDITION L
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40to +125°C | UNIT
Vee(V) MIN | TYP' | MAX [ MIN | MAX
1.2 70
2.0 24 31 39
teutpy | PTOPagation delay Figures 1, 2 27 18 23 29 ns
nA, to Y,
3.0t0 3.6 132 18 23
45t055 15 19
1:2 60
2.0 20 27 34
toruteun | hEpegationdelay | Figures 1,2 2.7 15 20 25 ns
n
3.0t036 112 16 20
45t05.5 13 16
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Vgc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vy=15VatVgc227Vand<36V,
VmM=05VxVccatVec<27Vand>45V. Vee
VoL and Vpy are the typical output voltage drop that occur with the
output load.
Vi Vo
Vi PULSE
Bt GENERATOR DALY
b T
n Rr o ASOpF Re= 1k
GND i _L
VoH Test Circuit for Outputs
n¥, OUTPUT DEFINITIONS
R = Load resistor
Voo C_ = Load capacitance includes jig and probe capacitiance
SV00535 Ry = Termination resistance should be equal to Zgyt of pulse generators.
Figure 1. Address input (nA,) to output (nYn)
propagation delays. TEST Vee Vi
tPLHAPHL <27V Vee
v 2.7-36V 2.7V
245V Vee
nE INPUT
5V00902
Ang Figure 3. Load circuitry for switching times.
Vo
n¥, OUTPUT
VoL

SV00536

Figure 2. Enable input (nE) to output (nY,)
propagation delays.
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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 Voo =2.7 Vand Ve = 3.6 V

® Typical Vg p (output ground bounce) < 0.8 V at Vo =3.3 V,
Tamb = 25°C

® Typical Vopy (output Vo undershoot) > 2 V at Voo =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)
® Qutput capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND =0 V; Tamb =25°C; t, = ;< 2.5 ns

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
(So, 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 Sg
and S4. The logic equations for the outputs are:
1Y=1E.(119.51.50+111.51.S0+112.S1 So+113.S1.S0)
2Y=2E.(219.51.850+211.51.S¢+2l5.51.50+213.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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
1lp, 2y to nY CL=15pF; 14
teHLtPLH Sn'tonY Voo =33V 14 ns
nE tonY 10
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Vi =GND to V¢c! 30 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp =Cpp x Vec? x fi +3 (CL x Vec? x fo) where:
fi = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vg2 x fo) = 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 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 I —40°C to +125°C 74LV153 DB 74LV153 DB SOT338-1
16-Pin Plastic TSSOP Type | -40°C to +125°C 74LV153 PW 74LV153PW DH SOT403-1
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Dual 4-input multiplexer

74LV153

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
N 14
1E [ 1 16 | Ve 0 o0
sy [2 15 | 2E < i 3
g | 3 14 | 8o —l I__
1, [ 13 | 2l 3 eng MUX
6
11 5 12 |2l 0
1 2 & 1 2
1y [6 N E 4
0 1 d
v [7 0] 21 s :2,
GND [8 9 |2y 76
5V00538 10
11 9
PIN DESCRIPTION 12
Bl SYMBOL FUNCTION 13
NUMBER
1,15 1E,2E Output enable inputs (active LOW)
SV00539
14,2 Sp, St Common data select inputs
6,5,4,3 1lp to 11 Data inputs fi 1
o M o o i FUNCTIONAL DIAGRAM
7 1Y Multiplexer output from source 1
8 GND Ground (0 V) | !
9 2Y Multiplexer output from source 2 6 1o 1E
10, 11,12,13 | 2lp to 2I3 Data inputs from source 2 5 1,
16 V Positive supply voltage 1Y <z
e pply voltag r o — s
LOGIC SYMBOL 3 1lg
6 5 4 3 10 1 12 13 # |8
2 i3
10 |2
g 1y lp 13 2 24 2, 2
"2y
14 Sq
2v| 9
2 Sy 1e | ¥p MU i
1 ——q 1E 13 |24
15———q 2E oF
1Y 2y rts
SV00540
i e SV00537
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Dual 4-input multiplexer 74LV153

LOGIC DIAGRAM

1E 1 1, 14 L Sy s, 2l 4 21, 24 21, 2E
1
[ i) I
-] . i . [ ]
1Y 2y
5V00541
FUNCTION TABLE
SELECT INPUTS DATA INPUTS OUTPUT ENABLE OUTPUT
So S nlp nly nly niz nE nY
X X X X X X H L
L L L X X X L L
L L H X X X L H
H L X L X X i L
H L X H X X L H
L H X X L X L L
18 H X X H X L H
H H X X X L L L
H H X X X H L H
NOTES:
H = HIGH voltage level
L = LOW voltage level

X don’t care
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Dual 4-input multiplexer 74L.V153
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 \
\7 Input voltage 0 - Vee \Y
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air S(;igg::;;ésc :28 :18255 °C
Vge = 1.0V to 2.0V - - 500
tr b Input rise and fall times Vec=2.0Vto 2.7V - = 200 ns/V
Ve =27V to 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Ve = 3.6V.

ABSOLUTE MAXIMUM RATINGS': 2

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

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +4.6 \"
+ ik DC input diode current Vi<-0.50rV,> Ve + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vce + 0.5V 50 mA
DC output source or sink current
+lo _ standard outputs —0.5V < Vg < Vg + 0.5V o5 mA
DC V¢ or GND current for types with
iilchD‘ — standard outputs 50 mA
cc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Dual 4-input multiplexer 74LV153

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 TYP! MAX MIN MAX
Veg=12V 0.9 0.9
HIGH level Input .
Vi |voitage Vee=2.0V 1.4 14 v
Vec=271036V 2.0 2.0
Vee=12V 0.3 0.3
LOW level Input =
Vi voltage Vec=20V 0.6 0.6 \
Vec=271036V 0.8 0.8
Vee=1.2V; Vi =VyorV.-lp=100uA 12
G HIGH level output | Ve = 2.0 V; Vi = Vi or Vit —lo = 1004A 1.8 2.0 1.8 v
OH | voltage; all outputs [ =27 V; V; = Vi or Vi —Io = 1004A 2.5 2.7 2.5
VCC =3.0V; V| = VIH or V||_: —'0 = 100LIA 2.8 3.0 2.8
HIGH level output
voltage;
Yol | eratinaRD Vee=3.0V; V) = Vi or Vi —lo = mA 240 | 282 220 v
outputs
Ve =12V; V)=V or Vi lo = 100pA 0
v LOW level output Vec=2.0V; Vi =VyorV.lo=100uA 0 0.2 0.2 5
OL | voltage; all outputs [CC=2.7 V; V; = Vg or Vi lo = 100pA 0 0.2 0.2
Voo =3.0V; V)= Vi or ViL. Io = 1004A 0 0.2 0.2
LOW level output
ltage; 0
VoL ‘é"TM?D AHD Vee =3.0V; V)= Vg or Vi I = 6mA 0.25 0.40 0.50 %
outputs
Input leakage N N =
I ok s Vee =36 V; V) = Vog or GND 1.0 1.0 LA
Quiescent supply = RT 1
lcc current: MSI Vee=36V;Vi=VgcorGND; Ip=0 20.0 160 HA
Additional
Alge quiescent supply Vee=27V1t036V;V|=Vec-06V 500 850 uA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Dual 4-input multiplexer 74LV153
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C|_= 50pF; R =KQ
CONDITION it
SYMBOL PARAMETER WAVEFORM -40 to +85 °C -40to +125°C | UNIT
VeelV) MIN TYP! MAX | MIN | MAX
1.2 85
Propagation delay 2.0 29 56 66
tPHLA 1l to nY; Fi 1,2 ns
PHUPPLH, | 238 iy e 27 21 41 49
3.0t0 3.6 162 33 39
1.2 90
Propagation delay . 2.0 31 58 70
tPHLAPLH SntonY Figures 1, 2 =7 5 o) = ns
3.0t0 3.6 172 34 41
12 60
Propagation delay : 2.0 20 39 46
tpHLA Figures 1, 2 ns
PHURLH | nEtonY d 2.7 15 29 34
3.0t0 3.6 112 23 o7
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Vgc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVec227V;
Vm=05VxVgcatVec <27V, vee
VoL and Voy are the typical output voltage drop that occur with the
output load.
vi Vo
PULSE
1 GENERATOR DL,
S0PF & g -1k

RT J_ CL==

Test Circuit for switching times

nY OUTPUT
VoL
SV00542
Figure 1. Input (11, 2I,)) to output (1Y, 2Y)

propagation delays.

nY OUTPUT

SV00543

DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to ZoyT of pulse generators.

TEST Vee v,
tpLHAPHL <27V Vee
2.7-3.6V 27V

SV00901

Figure 2. Select input (Sp, S1) and the output enable input (E)
to output (nY,,) propagation delays.

1998 Apr 28
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4-to-16 line decoder/demultiplexer

74LV154

FEATURES
® Optimized for low voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Voo =2.7 V and Vg = 3.6 V

® Typical Voip (output ground bounce) < 0.8 V at Vgc=3.3 YV,
Tamb =25°C

® Typical Vony (output Vop undershoot) > 2 V at Vg =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
® Qutput capability: standard
® |cc category: MSI

QUICK REFERENCE DATA
GND =0V; Taymp =25°C; t,=<25ns

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 (Ag to Az) and provide 16 mutually exclusive active LOW
outputs(Yp to Y1s).

The 2-input enable inputs (Eg, E+) 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
teHL/tPLH A, En to Yy Voc =33V 11 ns
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate V| =GND to V¢¢! 60 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Vo2 x fi +Z (CL x Vc? x fo) where:
fi = input frequency in MHz; C|_ = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
T (CL x Vee? x fo) = sum of the outputs.
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 | —40°C to +125°C 74LV154 PW 74LV154PW DH SOT355-1
PIN CONFIGURATION PIN DESCRIPTION
= =] PIN NUMBER SYMBOL FUNCTION
o[} [24] vee 7 ‘
= 1,2,3,4,5,6,7, |YotoYqs |Outputs (active LOW)
Y[z (23] Ao 8,9, 10, 11,13,
VZE E"H 14,15,16,17
Y[ [21] A, 18,19 Eo, E4 Enable inputs (active LOW)
Y45} [20 | A4 12 GND Ground (0 V)
Ys[6 | (19 ] E, 23,22, 21,20 Agto Az | Address inputs
Yo [ [18 ] Eq 16 Vee Positive supply voltage
%] 71715
ER 6171
%o @] 571
Yio [ [14] V12
oo [1Z] 77
SV00544

1998 Apr 28 181

853-1939 19309



Philips Semiconductors Product specification

4-to-16 line decoder/demultiplexer 74LV154

LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
DX XY
23 23
23 Ag Yo lo—1 o o ! 4 it
22 2 22 2
Y, o—2 6l 1= 2 1 >_3
- 5 : 2l | Y] al 4 g I
———— | elf . 4
9 s gpsc 4 2 g 3 P2
4 e 5 4 s 8
21 Ap st o
Y40 O— 11
10 e b s 7
Yy O— 13 7 B 8 7 b <8
G As 8 Mg_ o
. 10 10
E 5 Z 11 ¢ 1
18 —O) .
0 Y4 O— 16 10 ¥13 10 -
19 —OE4 L = ]
Y5 O— 17 5 14 5 14
SV00545
ol 13 s, &
18 n| & 14 18 18 | & N 14 L
19~ 15 S 17 19 N 15 g 1T
SV00546
LOGIC DIAGRAM
Ag A Ay Ag

Eo E
Yo

1 i 1 ]
1] | I ) I 1 i | i ]
il % % Ml % Il 1] % % 1] % [ Il
Vi Yo Y3 Y4 Y5 Yo Y7 Yg Y9 Yo Yy Yz Vi3 Vi Vs
V00548

FUNCTIONAL DIAGRAM

23 |22 |21 |20

Ao |A [As [Ag

0
:D DECODER

SV00547
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4-to-16 line decoder/demultiplexer 74LV154

FUNCTION TABLE

INPUTS OUTPUTS
A,

m
o
m

>
o
>
N
>
w
<
o
=
<
N
<
w
&
<
o
~
8
&
<
©o
<
o
=
=
N
=
w
=
»
=9
4]

=t e e T e e e EE

|l o el |t i il 1 ) el o ol o |/ il S i | [ o ol
=: e el ol | [ o el e [ = i i | (o N i il | > <
T E T EE T RS E T E T ek X
R S SR BRI T e ECE E T s R S e
X L I EIE LT TP P o6 X %
£ ETE L X ELE E E CElER E CE )R & Gk
=5 2k BE eLIE &k BB SRR BE T GELCLE A P EEE IE GE
o= el i o e S < el o (bo el ol rlls o [ Sl ol el o [ cillba sl
T 2k I EEE ik R DX ZE X LT X X OHE EE
T £ T E]IT T T ET|E FE T TJFEEXRET|ILT E T
E. 2R 3B B E E R E Lo E] XL & E SELE ZE R
&L b L GHEE BE & Bl AR T RE EE I L &L X &k
T EE E RE]E & E T & X EJE T E E|T T E
X 2 A ERlTE Bl 3E FEEEE Sk BE SEelEE b CE SRR B SR
X E X ET T -~ T E EET ET|E T T E|E E X
E E O XSS o 2 M EEl X ek SRl E T L CESE T E
& E X Ll E X E L X EE OE X YR E X
L R B P E 3 E R Xk TYRE F FE SR GE E
XL L IE E X EE LT TIE E EEET T I
T iIET S T I L FEIEXE T OTE E T E]E X EE
= X R R GE S| 3 EE SE ERNED R Ik Ll X GE

L
NOTES:
H HIGH voltage level

L = LOW voltage level
X = dontcare

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 v
] Input voltage 0 - Vee \Y
Vo Output voltage 0 - Vee \'
; " i " See DC and AC -40 +85 ¥
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Vee =1.0Vto 2.0V - - 500
ty, tf Input rise and fall times Vec =2.0Vto 2.7V - - 200 ns/V
Vec =27V to 3.6V - - 100

NOTE:
1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢g); DC characteristics are guaranteed from Ve = 1.2V to Ve = 3.6V.
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4-to-16 line decoder/demultiplexer 74LV154
ABSOLUTE MAXIMUM RATINGS' 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground =0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —0.5t0 +4.6 \
+lk DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo<-0.50rVg>Vgc +0.5V 50 mA

DC output source or sink current
tlo — standard outputs —0.5V < Vg < Vggo + 0.5V 25 mA
DC V¢ or GND current for types with
it'GICNg — standard outputs 50 ma
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 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 TYP! MAX MIN MAX
Veo=1.2V 0.9 0.9
HIGH level Input =
ViH voltage Vee=20V 1.4 1.4 Vv
Veo=271036V 2.0 2.0
Vec=12V 0.3 0.3
LOW level Input —
Vi |yobage Vee=2.0V 0.6 0.6 v
Vec=27t036V 0.8 0.8
Ve =12 V; V) = Viy or Vi —lo = 100uA 1.2
7 HIGH level output Veec=2.0V; Vi =Vyor V. —lp=100pA 1.8 2.0 1.8 v
OH | voltage; all outputs [Voo =27 V; Vy = Vg or Vi —lo = 100pA | 25 27 25
Ve =38.0V; V) =V or Vi —lo = 100pA 238 3.0 2.8
HIGH level output
voltage;
Vou STA,\‘-}D \RD Ve =3.0V; V)= Vi or Vi —lo = 6mA 2.40 2.82 2.20 v
outputs
Vec=12V;V|=Vyor VIL; lo = 100pA 0
v LOW level output | Vcc =2.0 V; Vi = Vj4 or Vi; lo = 100pA 0 0.2 0.2 v
OL | voltage; all outputs [V =2.7 V: V) = Vi or Vi lo = 1000A 0 02 02
Vec=3.0V; Vi =VyorV,lo=100uA 0 0.2 0.2
LOW level output
voltage;
Vo | STANSARD Ve =3.0V; Vi =Vyor Vi lo = 6mA 0.25 0.40 0.50 v
outputs
Input leakage
I o e Ve =3.6 V; V) = Vg or GND 1.0 1.0 pA
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4-to-16 line decoder/demultiplexer 74LV154

DC ELECTRICAL CHARACTERISTICS (Continued)

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 TYP! MAX MIN MAX
Quiescent supply N ™. o
lce cGfant MSI Voc=3.6V; V= Vge or GND; Ig =0 20.0 160 uA
Additional
Alee quiescent supply Vec=27Vt036V;V,=Vgc-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tymp, = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t < 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125 °C UNIT
Vee(V) MIN [ TYPT [ MAX [ MIN [ MAX
12 65
Propagation delay . 2.0 22 43 51
tpHUL Fi 1,2 ns
PHUIPLH | A Y0V faures 2.7 16 31 38
3.0t036 122 25 30
1:2 70
Propagation delay ' 2.0 24 44 54
tpHLA Figures 1, 2 ns
PHUIPLH | E 10V, 9 2.7 18 33 40
301036 132 26 32
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Voo = 3.3 V.

AC WAVEFORMS

Vpm=15VatVeg227V;

Vm=0.5xVgcatVeec<27V;

VoL and Vo are the typical output voltage drop that occur with the

output load.
v Vi
INPUTS INPYTS
GND
GND
v
OH
v
on OUTPUTS
OUTPUTS "
oL
- SV00550
oL
SV00549 Figure 2. Enable input (E,) to output (Yy)

Figure 1.  Address input (A,) to output (Y,) propagation delays.
propagation delays.
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4-t0-16 line decoder/demultiplexer 74LV154

TEST CIRCUIT
Ag — o- Yo
Vee PO o- v
T A2 :
Az —
V| Vo
PULSE
GENERATOR Dok
50pF o S
RT i]- CL= R =1k :
Strobe——Q Eg \ D—:V
= = = = = = A
- R Ej / o Vs
Test Circuit for switching times
DEFINITIONS SV00551

R = Load resistor
C_ = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to ZoyT of pulse generators.

Figure 4. 1-of-16 decoder; LOW level output is selected.

TEST Vee vy Fopm— b- v,
tPLHAPHL <27V Vee Ay — P- Y

op——|

2.7-36V 27V 2
Az —
SV00901
Figure 3. Load circuitry for switching times.
Data —C?\ D—- =

input Y14
(e, O Vs
SV00552

Figure 5. 1-of-16 demultiplexer; logic level on selected
outputs follow the logic level on the data input.
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Quad 2-input multiplexer 74LV157
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FEATURES 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

® Optimized for low volta lications: 1. :
Ra yollageapplicanons: 1,010,301V outputs (1Y to 4Y) are forced LOW regardless of all other input

® Accepts TTL input levels between Ve =2.7 Vand Vec=3.6 V conditions.
@ Typical Vgp (output ground bounce) < 0.8 V at Voo =3.3 V, Moving the data from two groups of registers to four common output
Tamb = 25°C buses is a common use of the 74LV157. The state of the common

data select input (S) determines the particular register from which

® Typical V. output V, =33V, i
ploal Vg LIWIREt Vi UCHSHo0 =2 ¥ el Vg =R8 V. the data comes. It can also be used as function generator.

Tamb = 25°C
® Output capability: standard The device is useful for implementing highly irregular logic by

generating any four of the 16 different functions of two variables with

® |cc category: MSI one variable common.

The 74LV157 is the logic implementation of a 4-pole, 2-position
DESCRIPTION switch, where the position of the switch is determined by the logic
The 74LV157 is a low-voltage CMOS device and is pin and function levels applied to S.

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=0V; Tamp=25°C; t,=t;<25ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
nlp, nly, to nY CL=15pF; 10
tHLtPLH EtonY Voc =33V 11 s
StonY 12
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate V) =GND to V¢c! 70 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp =Cpp x VCC2 xf + > (CL x V002 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vee? % fo) = 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 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 Il —40°C to +125°C 74LV157 DB 74LV157 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV157 PW 74LV157PW DH SOT403-1
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Quad 2-input multiplexer 74LV157

PIN CONFIGURATION LOGIC SYMBOL

s [I‘ "E‘ Vee 2 3 5 6 1 10 14 13

1y [2] 5 |E
1y 3] EREN g 11y 2 23 3l 3
v [&] 13 ] a1, 1 5
a1y 7] ] o v
2, [] [T %
o [T ing®
GND 8| Esv

1 4l 4y

SV00563 SV00564
PIN DESCRIPTION FUNCTIONAL DIAGRAM
el SYMBOL FUNCTION
NUMBER
1 S Common data select input el == wl e
2,5,11,14 1lp to 4l Data inputs from source 0 [N )
3,6,10,13 114 to 414 Data inputs from source 1 5 | 21
4,7,9,12 1Yto4Y | Multiplexer outputs s |2, | av| 7
8 GND Ground (0 V) ] T —
15 E Enable inputs (active LOW) 1|3l e o QUTRLTS il =
3
16 Vee Positive supply voltage 10 | 34 i
LOGIC SYMBOL (IEEE/IEC) 14| 45 __{ il
3 13| 41
G1
5 Nen s TE
_l |—‘ 1 | 15
2 T MOX SV00566

1

SV00565
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Quad 2-input multiplexer 74LV157
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 Vv
7 Input voltage 0 - Vee \
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air Sc:izggt::gtiég jg :18255 °C
Vee = 1.0V to 2.0V - - 500
ty t Input rise and fall times Veec=2.0Vto 2.7V - - 200 ns/V
Voo =27V to 3.6V = = 100
NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Voo = 1.2V to Voo = 3.6V.

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —0.5t0 +4.6 v
+lk DC input diode current Vi<-0.50rV,>Vge + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve +0.5V 50 mA

DC output source or sink current
+lp  standard outputs —0.5V < Vg < Vge + 0.5V 25 mA
DC V¢ or GND current for types with
iil(fg‘g‘ — standard outputs 50 oA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: =40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tot — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
- 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.
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Quad 2-input multiplexer 74LV157
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 TYP! MAX MIN MAX
Vec=12V 0.9 0.9
HIGH level Input
Vi | voltage P Vec=20V 1.4 1.4 v
Voc=271t036V 2.0 2.0
Voc=12V 0.3 0.3
LOW level Input
Vi | voltage P Veg=2.0V 06 0.6 v
Voc=271t03.6V 0.8 0.8
Vec=1.2V; Vi =VyorV.—lo=100pA 1.2
v HIGH level output [ Voc =2.0 V; Vi =V or Vi, —lo = 100uA 1.8 2.0 1.8 v
OH [ voltage; all outputs [Voe = 2.7 V; V; = Vi or Vi —lo = 1004A 25 27 25
Vee=38.0V; V= Vyor V) —lo = 100pA 2.8 3.0 2.8
HIGH level output
voltage; i
VoH | STANDARD Voo =3.0V; V= Vi or Vi —lo = 6mA 2.40 2.82 2.20 v
outputs
Vec=12V; V| =V|yor V||_; lo= 100]JA 0
v LOW level output | Vcc =2.0 Vi Vi = Vg or Vi, lo = 100uA 0 0.2 0.2 W
Ok [voltage; all outputs [ =27 V; V) = Vi or VL. lo = 100pA 0 0.2 0.2
Vcc =3.0V; V| = VIH or V||_; |o = 100}1A 0 0.2 0.2
LOW level output
voltage; x
VOL STANDARD Vcc =3.0V; V| = V|H or V||_: IO =6mA 0.25 0.40 0.50 Vv
outputs
Input leakage
I cu‘:rem g Vec =3.6 V; V) = Ve or GND 1.0 1.0 uA
Quiescent suppl
lcc [ current; MSI PPY" [Vee =386 V; Vi = Ve or GND; lo =0 20.0 160 HA
Additional
Alce quiescent supply Vec=27V1t036V;V,=Vgc-06V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Quad 2-input multiplexer 74LV157
AC CHARACTERISTICS
GND =0V; t; =t = 2.5ns; C|_ = 50pF; R = KQ
LIMITS
; CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 65
Propagation delay 2.0 22 4 1
teHutpLe | Nl to nY; Figures 1, 2 - d = ns
nly to nY 27 16 31 38
3.0t03.6 122 25 30
12 70
Propagation delay ; 2.0 24 44 54
tpHLAPLH EtonY Figures 1, 2 o, 7 = n ns
3.0t03.6 132 26 32
12 75
Propagation delay ; 2.0 26 49 60
F
teHUtPLH StonY igures 1, 2 57 19 3% w ns
3.0t03.6 142 29 35
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voc = 3.3 V.
AC WAVEFORMS TEST CIRCUIT
Vu=15VatVec227V,
Vm=05VxVgcatVge <27 V. vee
VoL and Voy are the typical output voltage drop that occur with the
output load.
Vee Vi Vo
PULSE
EINPUT I GENERATOR DUT
50pF

R =1k

ol B .

Test Circuit for switching times

DEFINITIONS
R = Load resistor
C_ = Load capacitance includes jig and probe capacitance

SV00567

Ry = Termination resistance should be equal to ZoyT of pulse generators.

Figure 1. Enable input (E) to output (nY) e = m
propagation delays and output transition times.
toLHPHL <27V Vee
2.7-3.6V 2.7V
Vee
nlg,nly, S SV00901
INPUT . oy e
Figure 3. Load circuitry for switching times.
GND
VoH
nY OUTPUT
VoL

SV00568

Figure 2. Data inputs (nl,) and common data select input (S) to
output (nY) propagation delays.
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Presettable synchronous 4-bit binary counter; 74LV161

asynchronous reset
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DESCRIPTION
The 74LV161 is a low-voltage Si-gate CMOS device and is pin and
function compatible with 74HC/HCT161.

FEATURES
® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voc=2.7 Vand Vg =3.6 V . ] .
The 74LV161 is a synchronous presettable binary counter which

® Typical VoLp (output ground bounce) < 0.8 V at Vgc =33V, features an internal look-head carry and can be used for high-speed

Tamb = 25°C counting. Synchronous operation is provided by having all flip-flops
® Typical Vony (output Vop undershoot) > 2 V at Vec=3.3 V, clocked simultaneously on the positive-going edge of the clock (CP).
Tamb = 25°C The outputs (Qq to Q3) 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 (D 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 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 (Qq to Q3) to LOW level regardless of the
levels at CP, PE, CET and CEP inputs (thus providing an
asynchronous clear function).

® Asynchronous reset

® Synchronous counting and loading

® Two count enable inputs for n-bit cascading
® Positive-edge triggered clock

® Qutput capability: standard

® | category: MSI
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 Qq. 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
fmax = f5 - (CP 10 TC) + Lu(CEP o CP)

QUICK REFERENCE DATA
GND=0V; Tamp=25°C; t, =t<25ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF;
CPto Q, Vec =33V 15
tonifip CPto TC 18 -
H |MRtoQ, 15
MR to TC 17
CETto TC 9
fax Maximum clock frequency 7w MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate V| =GND to V¢! 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp % Vec? X fi +3 (CL x Vgc? % fo) where:
fi = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vg2 X fo) = 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 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 I —40°C to +125°C 74Lv161 DB 74LV161 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV161 PW 74LV161PW DH SOT403-1
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Product specification

Presettable synchronous 4-bit binary counter;

asynchronous reset 6
PIN CONFIGURATION LOGIC SYMBOL
—\
T 76 ] Voo 13
CPE [75 | 1c a—15, TC a, 4
JER e
4 D, Q,y 13
Dyf 4 13 | q
Dy| § Z]Q2 5— D, Q |— 12
B
DB: I]Qs e—1 o, o [
cep[ 7 (10 ] cer
GND[ 8 9 |PE 9—QPE
2] CEP CET CP MR
SV00569 T
10 |2 1
SV00570
PIN DESCRIPTION
PIN_ | symsoL FUNCTION
NUMBER FUNCTIONAL DIAGRAM
1 MR Asynchronous master reset (active LOW)
3 |4 |s |
Clock input
2 cp (LOW-to-HIGH, edge-triggered) o lee B | Ov [0z | Da
3,4,5,6 Doto D3 | Datainputs | PARALLEL LOAD
CIRCUITRY
7 CEP Count enable inputs 10 |ceT
Sl==l=]
8 GND Ground (0 V) W ALD—E—E
9 PE Parallel enable input (active LOW)
BINARY
10 CET Count enable carry input 2]cp COUNTER
1 |MR a
14, 18,12, Qp to Q3 | Flip-flop outputs ]
1 Qo [Q1 [Q2 |Q3
15 TC Terminal count output 14 |1s |12 |1
16 Vee Positive supply voltage SONIE
LOGIC SYMBOL (IEEE/IEC)
g CTR4
S VY
7 e
oL
2
C2/1,3,4+
=1 .
= 14
1,20
4 13
5 12
6 11
15
4CT=15

SVv00571
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Presettable synchronous 4-bit binary counter;

asynchronous reset

74LV161

FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES =
MR cP CEP CET PE Dn Q, TC

Reset (clear) L X X X X X E L

H T X X | | L L
Parallel load

H T X X | h H N
Count H T h h h X Count *

H % I X h X an *
Hold (do nothing)

H X X | h X an L

NOTES:
HIGH voltage level

LOW voltage level

don’t care
LOW-to-HIGH clock transition

—»xXa—r->I

STATE DIAGRAM

The TC output is HIGH when CET is HIGH and the counter is at terminal count (HHHH)
HIGH voltage level one set-up time prior to the LOW-to-HIGH clock transition

LOW voltage level level one set-up time prior to the LOW-to-HIGH clock transition
lower case letters indicate the state of the referenced output one set-up time prior to the LOW-to-HIGH clock transition

TYPICAL TIMING SEQUENCE

SV00573

1998 Apr 30

w
PE e =

Do

D4

Dy [ ]
.

oy [ 1
|

er LML LU

CEP i

CET s o : 1
o (RN R S | 1 [T
Q. == 1
I f
TC 5 - | X

'
'

' '
reset preset¢—— count ———Pn€—— 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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Presettable synchronous 4-bit binary counter; 74LV161
asynchronous reset

LOGIC DIAGRAM

Do Dy D, Dg
CET —{>
i %>L:)
=Pl
DFFO LL I
oo >o————de
m Lo !
TC
SV00575
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Presettable synchronous 4-bit binary counter,

74LV161
asynchronous reset
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 Vv
A Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air S;‘;gg::;iég jg :18255 °C
Ve = 1.0V to 2.0V = - 500
t, t Input rise and fall times Vee=2.0Vto 2.7V = = 200 ns/V
Voo =27V t0 3.6V = - 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Vg = 3.6V.

ABSOLUTE MAXIMUM RATINGS!: 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +4.6 Vv
+lk DC input diode current Vi<—=0.50rV|>Vcc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve +0.5V 50 mA

DC output source or sink current
+lp — standard outputs -0.5V <Vgp <Vgc + 0.5V 25 mA
DC V¢ or GND current for types with
iil?gg — standard outputs 50 mA
Tstg Storage temperature range —-65 to +150 e
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 W
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Presettable synchronous 4-bit binary counter;
asynchronous reset 74LV161

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°Cto +125°C | UNIT
MIN TYP! MAX MIN MAX
Vec=12V 0.9 0.9
HIGH level Input -
Vi voltage Veec=20V 1.4 1.4 Vv
Vec=27103.6V 2.0 2.0
Vee=12V 0.3 0.3
LOW level Input =
Vi, Vuolings Vec=20V 0.6 0.6 v
Voe=27103.6V 0.8 0.8
Vee=1.2V; V)=V or V. —lp = 100uA 1.2
g HIGH level output | Ve =2.0 V; Vj = Vi or Vi, —lo = 100pA 1.8 2.0 1.8 4
OH | voltage; all outputs [ =27 V; V; = Vi or Vi —lo = 1004A 25 2.7 25
Vee=3.0V; V) = Vi or Vi —lo = 100pA 2.8 3.0 2.8
HIGH level output
ltage;
Vou | Syanpasn Vee=8.0V; V) = Viy or Vi =l = 6mA 2.40 2.82 2.20 v
outputs
Vec=12V; V| =VyorV lo=100uA 0
v LOW level output Vec=2.0V; Vi =VorV lo=100uA 0 0.2 0.2 v
OL | voltage; all outputs [V o=2.7 V; V, = Vi or Vi, lo = 1005A 0 0.2 0.2
VCC =30V;V,= V|H or V||_; lo =100pA 0 0.2 0.2
LOW level output
voltage; i
VoL STA'\?DARD Vcc =3.0V;V|=Vyor V"_; lo =6mA 0.25 0.40 0.50 )
outputs
Input leakage N e A
I clrent Vec=3.6V; V) =Vgcor GND 1.0 1.0 n
Quiescent supply _ e T s
lcc current: MSI Vec=38.6V;V=VgcorGND; lp=0 20.0 160 A
Additional
Al quiescent supply Vec=27Vt036V;V=Vgc—-06V 500 850 HA
66 L
current per input

NOTE:
1. All typical values are measured at Tymp = 25°C.
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Presettable synchronous 4-bit binary counter;

asynchronous reset 74LV161
AC CHARACTERISTICS
GND =0V; t,=t;< 2.5ns; C|_= 50pF; R = 1IKQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40to +125°C | UNIT
VeelV) MIN [ TYP! | MAX | MIN | MAX
1.2 95
tPHLPLH gl;a?:%a:wn delay Figures 1, 6 ig Zi i; ZZ ns
3.0t03.6 182 36 44
1.2 115
tPHLAPLH glspt):g_aglon delay Figures 1, 6 2(7) z: ;: zg ns
3.01t036 222 44 53
1.2 95
tPHULtPLH g;ptzgoa:on delay Figures 2, 6 zg zi j; ;g ns
3.0t03.6 182 36 44
1.2 105
tPHLAPLH }l;{r}g;:zg‘ragon delay Figures 2, 6 23 22 22 2(2) ns
3.0t0 3.6 202 40 48
1.2 55
tPHLAPLH g"é’??g?rtgn delay Figures 3, 6 ;(7) :: Z: ;: ns
3.0t03.6 102 21 26
) 2.0 34 10 41
w Sllgclﬁ gt:lfgvv\vlldth Figures 1, 6 2.7 25 8 30 ns
3.0t03.6 20 62 24
] 2.0 34 14 41
b | et | a6 27 2% | 10 30 ns
3.0t03.6 20 82 24
12 25
trem S[%n:gvglpﬂme Figures 2, 6 22 fi z ?Z ns
3.0t03.6 13 52 15
1.2 25
-up ti ) 2.0 22 9 26
tsu g:t!g%t};me Figures 4, 6 T = B = ns
3.0t03.6 13 52 15
12 30
Yo g‘é‘;gpégqe Figures 4, 6 2(7) fi 180 ?2 ns
3.0t0 3.6 13 62 15
1.2 30
-up i 2
o | S | P = — ] .
3.0t03.6 13 62 15
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Presettable synchronous 4-bit binary counter;
asynchronous reset 74LV161

Product specification

AC ELECTRICAL CHARACTERISTICS (Continued)

CONDITION e
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40to +125°C | UNIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 -35
Hold time P =
th Dy, PE, CEP, CET to | Figures 4 -6 9 0 12 g ns
cP 2.7 0 -9 0
3.0t0 3.6 0 -72 0
_— _— 2.0 14 40 12
aximum cloc! :
frnax pulse frequency Figures 1, 6 2.7 19 58 16 MHz
3.0t0 3.6 24 70 20

NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voo = 3.3 V.

AC WAVEFORMS

Vm=15VatVec227YV,

Vm=0.5xVgcatVge <27V,

VoL and Voy are the typical output voltage drop that occur with the output load.

Vi
G = =y
CET INPUT
CP INPUT KD
GND
Vo
TC OUTPUT
Vo
Q, TC Vou
OUTPUT
SV00578
Vi
o SV00576

Figure 3. Input (CET) to output (TC) propagation delays.
Figure 1. Clock (CP) to outputs (Q,,, TC) propagation delays,
the clock pulse width and the maximum clock frequency.

PE INPUT
Vi
\_ GND
MR INPUT Vp
GND - - - Vi
< tw
[ CP INPUT
T | (PR |
GND
CP INPUT Vm
Vi
GND

D, INPUT

Vo

GND
Q,,TC The shaded areas indicate when the input is permitted to change
OUTPUT for predictable output performance. SV00579
VoL

SV00577

Figure 4. Set-up and hold times for input (D)

ble input (PE).
Figure 2. Master reset (MR) pulse width, A priel pnabls input (PC)

the master reset to output (Q,, TC) propagation delays
and the master reset to clock (CP) removal times.
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Presettable synchronous 4-bit binary counter;

asynchronous reset

74LV161

AC WAVEFORMS (Continued)
Vu=15VatVec227V,;

Vm=05xVecatVec <27V,

VoL and Vgy are the typical output voltage drop that occur with the
output load.

vi

CEP, CET
INPUT
GND

CP 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.
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TEST CIRCUIT

V| Vo

g

PULSE
GENERATOR

50pF
CL/=

RL=1ka

Test Circuit for switching times

DEFINITIONS
R = Load resistor
C_ = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to Zoyt
of pulse generators.

SWITCH POSITION

TEST Vee | Wi
tpLH/tPHL <27V | Ve
2.7-36V| 2.7V

SV00901

Figure 6. Load circuitry for switching times.
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Presettable synchronous 4-bit binary counter;

synchronous reset

Product specification

74LV163

T e T A e s R s S B S S S S A e R

FEATURES
® Optimized for low voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Voc=2.7 Vand Vo= 3.6 V

® Typical Vg p (output ground bounce) < 0.8 V at Vo =3.3V,
Tamb =25°C

® Typical Vony (output Vop undershoot) > 2 V at Ve = 3.3 V,
Tamb = 25°C

@ Synchronous counting and loading

® Two count enable inputs for n-bit cascading
® Positive-edge triggered clock

® Synchronous reset

® Qutput capability: standard

® |c 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 =0V; Tymp =25°C; t,=t< 2.5 ns

clocked simultaneously on the positive-going edge of the clock (CP).
The outputs (Qq to Q3) 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 (Dg 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 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 (Qqg to Q3) 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 Qq. 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
fmax = P (ma (CP t0 TC) + t,(CEP to CP)

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT

Propagation delay C_ =15 pF;

tPHL/tPLH g:: :g ?8 Yag =BRN }g ns
CETtoTC 9

frax Maximum clock frequency ik MHz

C Input capacitance 3.5 pF

Cpp Power dissipation capacitance per gate V;=GND to V¢! 25 pF

NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp =Cpp x Vo2 x f; + 3 (CLx Vec? x fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vo2 x o) = 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 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 I —40°C to +125°C 74LV163 DB 74LV163 DB SOT338-1
16-Pin Plastic TSSOP Type | —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 LOGIC SYMBOL
—\
MR| 1 16 | Voo 15
cp[2 ] 15 ] e 3— D e Qo b—— 14
Dg| 3 14 | Q
0 :I 0 4+—p, Qy b—18
o] %]
D[ 5| (12 ] q, 5—p, o |l 12
Ds| 6 1
3E :] Qs 6—| 65 Qg b——4
cep[ 7| [10 ] cer
eND[ 8 9 |PE 9—(gPE
E.¥ : CEP CET CP MR
5V00569 T
10 2 1
PIN DESCRIPTION s
PIN NUMBER | SYMBOL FUNCTION
FUNCTIONAL DIAGRAM
1 MR Asynchronous master reset
(active LOW)
3 |a |5 |6
Clock input Do |0 1Ds | D
2 cp (LOW-to-HIGH, edge-triggered) s o i il
3,4,5,6 DotoDs [ Datainputs ] PABACLELLOAD
7 CEP Count enable inputs 10 |[CET I
8 GND Ground (0 V) 5 laes _I-Dii
9 PE Parallel enable input (active LOW) - BINARY
2
10 CET Count enable carry input SRUNIED
1|MR a
14,13,12,11 | Qpto Q3 | Flip-flop outputs S
Qo |Q |2 |Q3
15 TC Terminal count output
14 113 [12 |11
16 Vee Positive supply voltage SVo0572
LOGIC SYMBOL (IEEE/IEC)
il CTR4
9w
7 las

G4

1.2

D> C2/13.4+ J
9 =

4CT =15

SV00571
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

74LV163
synchronous reset
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES
MR CcP CEP CET PE Dp Q, TC
Reset (clear) | T X X X X L L
h T X X [ I L L
Parallel load
h ) X X | h H *
Count h ) h h h X Count ®
h X I X h X Gn )
Hold (do nothing)
h X X | h X n 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'tcare
T = LOW-to-HIGH clock transition

STATE DIAGRAM

TYPICAL TIMING SEQUENCE

SV00573

1998 Apr 30

MR
PE
Do
Dy
D,
D3
CcP

CEP
CET
Qo
Qy
Q;
Q3

TC

il

ks
-
J 1
B 1M O g 6 O i g
™ e e
e e —

. I 1 I
T T O 1
' | l
' ' 1

| | gy (- :

12 13 14 15 0 1 2
L 1

resetpreset®—— count ——P€&—— 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

CET

Do

D3

TC

SV00583
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

74LV163
synchronous reset
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 36 Vv
V Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air Scizggtear?gtiﬁsc jg :18255 °C
Vee = 1.0V to 2.0V = — 500
ty, t Input rise and fall times Veec=2.0Vto 2.7V - - 200 ns/V
Vee =27V 10 3.6V — = 100

NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Ve = 3.6V.

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +4.6 Vv
+lk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve + 0.5V 50 mA

DC output source or sink current
+lo L imckarinaiinnts —0.5V < Vg < Vgg + 0.5V o5 mA
DC V¢ or GND current for types with
iil?cNg' — standard outputs 50 méy
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P - plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
TOT | - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Philips Semiconductors Product specification

Presettable synchronous 4-bit binary counter; 74LV163
synchronous reset

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 TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
HIGH level Input o
Vi | voltage Voc =20V 1.4 14 v
Vec=271t036V 2.0 2.0
Vec=12V 0.3 0.3
LOW level Input =
Vit | voltage Voc =20V 0.6 06 v
Vec=271036V 0.8 0.8
Vec=1.2V; Vi =V|jor V. -lo=100pA 1.2
N HIGH level output Vec=2.0V; V| =V|yorV.-lo=100pA 1.8 2.0 1.8 v
OH | voltage; all outputs o= 2.7 V; V| = Vi or Vi —lo = 1004A 25 27 25
Vee =3.0V; V)=V or V). —lp = 100pA 2.8 3.0 2.8
HIGH level output
voltage;
VoH STA"?DARD Vee=38.0V; V)=V orV.—lp=6mA 2.40 2.82 2.20 \
outputs
Vec=12V;V=VyorV|.lp=100pA 0
v LOW level output | Vcc=2.0V; V=V or Vi, lo = 100uA 0 0.2 0.2 ¥
OL | voltage; all outputs [V =27 V; Vi = Vi or Vi, lo = 1005A 0 0.2 0.2
Vec=3.0V; Vi =VyorV.lp=100uA 0 0.2 0.2
LOW level output
voltage;
Vo |&incaR Vee=3.0V; V=V or VL. lo = 6mA 025 | 0.0 050 v
outputs
Input leak
h cuﬁ"::lent N Vec =3.6V; V) =Vgc or GND 1.0 1.0 uA
Quiescent suppl g
g g i PP 1Vec=3.6V; V= Vee or GND; g =0 20.0 160 uA
Additional
Alcc quiescent supply Vec=27V1036V;V=Vgc-06V 500 850 nA
current per input

NOTE:
1. All typical values are measured at Tmp = 25°C.
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;
synchronous reset

74LV163

AC CHARACTERISTICS
GND = 0V; t, =t < 2.5ns; C_= 50pF; R = IKQ
L
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40 to +125 °C UNIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 95
i . 2.0 32 61 75
tPHLAPLH gl;;)?:%?ntlon delay Figures 1 o = G = ns
3.0t03.6 182 36 44
12 115
Propagation delay . 2.0 39 75 90
t t Figures 1 ns
PHLEPLR: | eRioTe: d 27 29 55 66
3.0t0 3.6 222 44 63
12 55
Propagation dela ) 2.0 19 36 4
tPHLAPLH CE-? tg TC y Figures 2 57 4 26 = ns
3.0t03.6 102 21 26
2.0 34 10 41
Clock pulse width ;
tw HIGH or LOW Figures 1 27 25 8 30 ns
3.0t03.6 20 62 24
1.2 25
Set-up time - 2.0 22 9 26
taii MR, Dy, to CP Figures 3, 4 T s 5 5 ns
3.0t03.6 13 5 15
1.2 30
Set-up time ) 2.0 2= 10 26
tsu PE to CP Figures 3 =7 5 = o ns
3.0t03.6 13 62 15
1.2 30
Set-up time , 2.0 22 10 26
tsu CEP, CET to P Fig's 2.7 16 8 19 "
3.0t0 3.6 13 62 15
1.2 -35
Hold time g 2.0 0 12 0
th D,, PE, CEP, CET, Figures 3, 4, 5 ns
MR to CP 27 0 =9 0
3.0t0 3.6 0 -7 0
2.0 14 40 12
frax | MaRimumiclock Figures 1 27 19 58 16 MHz
pulse frequency T = = ~
.0to 3.
NOTES:

1. Unless otherwise stated, all typical values are measured at Tamp = 25°C
2. Typical values are measured at Vo =3.3 V.
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Philips Semiconductors

Product specification

Presettable synchronous 4-bit binary counter;

synchronous reset

74LV163

AC WAVEFORMS

Vm=15VatVgc 227V,

Vm=05xVecatVec <27V,

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vi 5oe Bl

CP INPUT

GND

Vo
Qn TC
OUTPUT

SV00576

Figure 1. Clock (CP) to outputs (Qp, TC) propagation delays,
the clock pulse width and the maximum clock frequency.

CET INPUT

GND

VoH

TC OUTPUT

VoL

SV00578

Figure 2. Input (CET) to output (TC) propagation delays and
output transition times.

PE INPUT

GND

W

CP INPUT

GND - - -

A
Dy INPUT Vm

GND

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 (D)
and parallel enable input (PE).

1998 Apr 30

Vi

MR
INPUT
GND

Vi

CP INPUT

GND

The shaded areas indicate when the input is permitted to change
for predictable output performance.

SV00584

Figure 4. MR set-up and hold times.

Vi

CEP, CET
INPUT
GND

CP INPUT

GND

The shaded areas indicate when the input is permitted to change
for predictable output performance.

SV00580
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Figure 5. CEP and CET set-up and hold times.

TEST CIRCUIT
vee
Vi Vo
l PULSE
GENERATOR 2k
50pF
Cirs RL = 1k

L4l

Test Circuit for switching times

DEFINITIONS

R_ = Load resistor
C| = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to Zoyt

of pulse generators.

SWITCH POSITION

TEST Vee | VI
tpLHAPHL <27V | Vee
2.7-3.6V| 2.7V

SV00901

Figure 6. Load circuitry for switching times.



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 Ve = 2.7V and Vge = 3.6V

® Typical Vg p (output ground bounce) < 0.8V @ Ve = 3.3V,

Tamp = 25°C

® Typical Vony (output Vou undershoot) > 2V @ Vg = 3.3V,

Tamb = 25°C
® Gated serial data inputs
©® Asynchronous master reset

©® Qutput capability: standard

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 (D or Dgp); 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 Qg, which is the logical AND of
the two data inputs (Dsa, Dsp) 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

® |cc category: MSI

clears the register asynchronously, forcing all outputs LOW.

QUICK REFERENCE DATA
GND = 0V; Tymp = 25°C; t, =t; <25 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
teHL/tPLH CP to Q, Cp = 15pF 12 ns
MR to Q, Vec=3.3V
frax Maximum clock frequency 78 MHz
C Input capacitance 3.5 pF
G Power dissipation capacitance per gate Veg=3.3Y 40 pF
PD P P pergd Notes 1 and 2
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Voc2 xfi +2 (CL % Vg2 X fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL X Vgg? x fo) = sum of the outputs.
2. The condition is V| = GND to Vo
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 I —40°C to +125°C 74LV164 DB 74LV164 DB SOT337-1
14-Pin Plastic TSSOP Type | —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 PIN DESCRIPTION
PIN
NUMBER SYMBOL FUNCTION
1,2 Dsa, Dsp Data inputs
L= 3,4,5,6,
D“E 143 Vo 10, 11, QptoQ; | Outputs
DSDE =l 12,13
Q”E Tl 7 GND Ground (0V)
o Tl 8 cP ;J(I;gz)mput (LOW-to-HIGH, edge-trig-
Q| 5 10 | Q4 9 MR Master reset input (active LOW)
Qs E ZI MR 14 Vee Positive supply voltage
GND| 7 ECP
LOGIC SYMBOL (IEEE/IEC)
SV00381
SRG8
LOGIC SYMBOL
< > ci —»
U
R
j [_
1 & 3
) 2 1D
1
_l_ DSa 4
Q b— 4
Dsp
2 N Ql—-5 =
6
G |— 6
10
Q|l— 10
11
8 cp
Q b—— 11 i
Qs — 12 -
- R V]
Q7 |— 13
500383

Sv003s2
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Philips Semiconductors Product specification

8-bit serial-in/parallel-out shift register 74LV164

FUNCTIONAL DIAGRAM FUNCTION TABLE
OPERATING INPUTS OUTPUTS
MODES MR [ CP [Dga | Dsp | Qo | Q1-0Q7
Reset (clear) L X X X L L=L
Dsa H T | | L 90— 0Js
L \ Shift H T | h 2 do-s
, [P H| T h I L do—de
8-BIT SERIAL-IN/PARALLEL-OUT H T h h H Jo—Je
5P SHIFT REGISTER
H = HIGH voltage level
5 MR h = HIGH voltage level one set-up time prior to the
LOW-to-HIGH CP transition
L = LOW voltage level
Q (& (@ (Q3 Qs (G5 Qg (O | = LOW voltage level one set-up time prior to the
LOW-to-HIGH CP transition
3 la 15 le 10 f1 J12 |13 q = Lower case letter indicates the state of referenced input
one set-up time prior to the LOW-to-HIGH CP transition
) LOW-to-HIGH clock transition
SV00384

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
Vee DC supply voltage -0.5t0+7.0 Y
+hk DC input diode current Vi<-0.50rV|> Ve + 0.5V 20 mA
+lok DC output diode current Vo <=0.50rVg > Vge + 0.5V 50 mA

DC output source or sink current
o — stangsrel seitpute 0.5V < Vg < Vg + 0.5V o5 mA
DC V¢ or GND current for types with
11?"‘[" —standard outputs 50 B
tlce
Tstg Storage temperature range —65 to +150 °«©
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 \
\ Input voltage 0 - Vee "
Vo Output voltage 0 - Vee \"
T Qperating ambient temperature range in free See DC and AC -40 +85 c
air characteristics -40 +125
Vge = 1.0V to 2.0V - - 500
tr, t Input rise and fall times ggg : ggg :g §Z¥ - = fgg ns/V
Vce = 3.6V to 5.5V = - 50
NOTES:

1. The LV is guaranteed to function down to Vo = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vgg = 1.2V to Vg = 5.5V.
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Product specification

8-bit serial-in/parallel-out shift register 74LV164
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP1 MAX MIN MAX
Voo =12V 0.9 0.9
v HIGH level Input | Vcc =20V 1.4 1.4 v
" | voltage Voo =2.710 3.6V 2.0 2.0
Voc = 4510 5.5V 0.7Veo 0.7V
Voo =12V 0.3 0.3
v LOW level Input Vee =2.0V 0.6 0.6 v
L [voltage Voo =2.710 3.6V 08 08
Vec=45t05.5 0.3"Vee 0.3'Vee
Vee =1.2V; V=V or V). =lp = 100pA 1.2
HIGH I | VCC =2.0V; V| =Vyor VIL; -lo= 100|.1A 1.8 2.0 1.8
evel output
Vo | voltage al outsuts Vee = 2.7V; Vi = Vi or Vi, —lo = 1004A 25 27 25 v
Vee =8.0V; V= Vyor V). ~lp = 100pA 2.8 3.0 2.8
Vee = 4.5V;V, = Vi or Vi, —lo = 1004A 43 45 43
o tevel oulput Vg = 3.0ViV) = Vi or Vg —lo = 6mA 240 | 282 220
Vor | STANDARD ¥
Guilpess Voe =4.5V:V) = Vi or VL. —lp = 12mA 3.60 4.20 3.50
Ve = 1.2V; Vi = Vi or Vi, lo = 1004A 0
e Ve = 2.0V; Vi = Vi or VL, Io = 100pA 0 0.2 0.2
evel output
VoL | voltage: al ou‘%ms Voc =2.7V; Vi = Vi or ViL, Io = 100pA 0 0.2 0.2 v
Ve = 3.0V;V, = Vi or V. o = 100pA 0 0.2 0.2
Ve = 4.5V;V, = Vi or VL. lo = 100pA 0 0.2 0.2
tggg':}’e' output |y = 3.0ViV) = Vi or Vi lo = 6mA 025 | 040 0.50
VoL |sTANDARD v
outputs VCC = 4.5V;V| = VIH or V"_: lo=12mA 0.35 0.55 0.65
Input leakage
I Cup"em g Vee =5.5V; V) = Ve or GND 1.0 1.0 pA
Quiescent suppl!
lec current: MSI PPY" 1V =5.5V; Vi = Vg or GND; Ig = 0 20.0 160 HA
Additional ;
Alce quiescent supply Vee=2.7Vto 3.6V; V= Ve 0.6V 500 850 uA
current per input
NOTES:

1. All typical values are measured at Ty, = 25°C.
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8-bit serial-in/parallel-out shift register 74LV164
AC CHARACTERISTICS
GND =0V; t, =ty < 2.5ns; C|_= 50pF; R = 1KQ
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM e i —40to +85°C —401t0 +125°C | yNIT
Vee(V) MIN [ TYPT [ MAX [ MIN | MAX
1.2 = 75 - - -
) 2.0 = 26 39 - 49
tPHLAPLH g??:goa:on delay Figure 1 2.7 = 19 29 = 36 ns
3.0t03.6 - 142 23 - 29
451055 - 122 19 - 24
1.2 - 75 - - -
! 2.0 - 26 39 - 49
e 5{;‘;293:“ Hslay Figure 2 27 - 1 = | - | 3 ns
3.0t03.6 - 142 23 - 29
451055 - 122 19 - 24
2.0 34 9 - 41 =
; 27 25 6 - 30 -
tw Sll(éc}l-(l Qufgvvdm Flgure= 3010356 20 52 = 24 = =
451055 13 42 16
2.0 34 10 - 41 -
2.7 25 8 - 30 -
tw v“f.ifée'[%sv‘i‘ e Flaiee 301036 20 & = 24 = .
45t05.5 13 52 16
112 - 30 - - -
_ 2.0 19 10 - 24 -
frem gl%rqg"glp"me Figure 2 27 14 8 = 18 = ns
3.0t03.6 1 62 - 14 -
451055 8 52 10
1.2 - 15 - - -
) 2.0 22 5 - 26 -
. g‘::“gs:’?fcp Figure 3 27 16 r} S T - ns
3.0t03.6 13 32 - 15 -
451055 9 22 10
1.2 - -10 - - -
_ 2.0 5 -3 - 5 -
th Don, Dy to CP Figure 3 o . - et - "
3.0t03.6 5 22 - 5 -
451055 5 -12 5
2.0 14 40 - 12 =
; 27 19 58 - 16 -
fmax ’;"j;;"}:'ggj;‘;‘;“y e 301036 24 702 = 20 = Wiz
45t055 36 1002 30
NOTE:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vg = 3.3V.
3. Typical value measured at Ve = 5.0V.
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Product specification

8-bit serial-in/parallel-out shift register

74LV164

AC WAVEFORMS

Vm=15VatVge = 2.7V < 3.6V

Vpm =0.5V * Vg at Ve < 2.7V and = 4.5V

VoL and Voy are the typical output voltage drop that occur with the
output load.

imax

Vi---
CP INPUT

GND

Von

Q, OUTPUT Vi

Svoo3s51

Figure 1. The clock (CP) to output (Q,) propagation delays, the
clock pulse width, the output transition times and the

vi

CP INPUT

GND - = = -

Vi

Dy, INPUT Vm

GND

Q, OUTPUT

VoL

SV00353

Figure 3. Data set-up and hold times for the Dy, inputs
NOTE:
The shaded areas indicate when the input is permitted to change for
predictable output performance.

; TEST CIRCUIT
maximum clock pulse frequency
VCC
Vi Vo
o PULSE —_
GENERATOR -
MR INPUT Vm Ry - 50pF A= 1k
=
T I s
le— 1, > = = = = =
Yrem Test Circuit for Outputs
Ve cmems el S5 LSl S ar S e i) )
DEFINITIONS
CP INPUT ™ R = Load resistor
C_ = Load capacitance includes jig and probe capacitiance
GND Ry = Termination resistance should be equal to Zoy of pulse generators.
TEST Vee v
Vo
tPLHAPHL <27V Vee
Sy OLIEN 2.7-3.6V 27V
VoL >45V Vee

SVvo03s52

Figure 2. The master reset (MR) pulse width, the master reset to
output (Q,,) propagation delay and the master reset to clock
(CP) removal time
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8-bit parallel-in/serial-out shift register 74LV165

FEATURES DESCRIPTION

® Wide operating voltage: 1.0t0 5.5 V 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
® Accepts TTL input levels between Voo =2.7 Vand Vg = 3.6 V complementary serial outputs (Q; and Q) available from the last
stage. When the parallel load (PL) input is LOW, parallel data from the
Dy to D7 inputs are loaded into the register asynchronously. When PL

® Optimized for low voltage applications: 1.0 to 3.6 V

@ Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3 V,

Tamb = 25°C is HIGH, data enters the register serially at the Dg input and shifts one
° ; - place to the right (Qo—Q1—Qy, etc.) with each positive-going clock
:II:yplcalz\/sng (output Vi undershoot) >2 V at Vg =3.3 V, transition. This feature allows parallel-to-serial converter expansion by
amb = &9

tying the Q7 output to the Dg input of the succeeding stage.

® Asynchronous 8-bit parallel load The clock input is a gated-OR structure which allows one input to be

® Synch al inbut used as an active LOW clock enable (CE) input. The pin assignment
JUEREIRsSAatinpH for the CP and CE inputs is arbitrary and can be reversed for layout
® Qutput capability: standard convenience. The LOW-to-HIGH transition of input CE should only
take place while CP HIGH for predictable operation. Either the CP or
® | category: MSI

the CE should be HIGH before the LOW-to-HIGH transition of PL to
prevent shifting the data when PL is activated.

QUICK REFERENCE DATA
GND =0V; Tymp =25°C; t,=t;<2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL =15 pF;
CE, CP to Q;7, Q7 Vec =33V 18
teHtel | BC Y0 Q,, QF 18 e
D;to Q7, Q7 14
fmax Maximum clock frequency 78 MHz
C Input capacitance 35 pF
c Power dissipation capacitance per gate Yeg=33V 35 pF
PD V= GND to V¢c!
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp =Cpp X VCC2 xfi + % (CLx V002 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vg2 x fo) = 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 I —40°C to +125°C 74LV165 DB 74LV165 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV165 PW 74LV165PW DH SOT403-1

PIN CONFIGURATION PIN DESCRIPTION
i \ PIN NUMBER SYMBOL FUNCTION
PLE E Vee 1 PL Asynchronous parallel load
CPE E‘ cE input (active LOW)
Clock input (LOW to
ou[3 ] i4 | Bs 2 ep HIGH, edge-triggered)
25 : 13 | D, 7 o gz;r?apslfrsr:(aerg\gary output from
12 | b
; j ! 8 GND Ground (0 V)
e ¥ | |8 9 Q; Serial output from last stage
Q| 7 10 | bs 10 Dg Serial data input
GND| 8 9 oy 11,12, 13,14,3,4,5,6 | Dgto D; | Parallel data inputs
Clock enable input
SV00585 15 CE (active LOW)
16 Vee Positive supply voltage
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8-bit parallel-in/serial-out shift register 74LV165

LOGIC SYMBOL FUNCTIONAL DIAGRAM

10

1 (12 |18 (14 |3 4 5 6

11— Do Ds Do |Dy D2 |Ds |Ds |Ds |Ds |D7
12— b,
13—]b, 1 PL

14— Dy
A HEEEEEE
4—Ds

5 Ds Q9 10 Dg
6—D; QGp—7 Qs 9

8-BIT SHIFT REGISTER
PARALLEL- IN/ SERIAL - OUT Q; i

1—qPL 2 cP
CP CE

15 CE
A

SV00586

SV00588

LOGIC SYMBOL (IEEE/IEC)

; SRG8
—ﬁ C2 [LOAD]

G1 [SHIFT]
15

21
2 1> C3/
c

==——=178D
2D
2D

9
N 7
SV00587

LOGIC DIAGRAM

SV00589
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FUNCTION TABLE
INPUTS Qn REGISTERS OUTPUTS
OPERATING MODES
PL CE cP Dg Do-D; Qo Q1-Qg Q7 Q7
L X X X L L-L H
Parallel load
L X X X H H H-H H L
H (i3 ) | X q
Serial Shift il e 26
H L T X H 9o—ds 96 96
Hold “do nothing” H H X X X do q1-96 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'tcare
T = LOW-to-HIGH clock transition

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 5.5 \
V| Input voltage 0 - Vee \
Vo Output voltage 0 - Vee '
’ i i , See DC and AC —40 +85 o
Tamib Operating ambient temperature range in free air characteristics _40 +125 C
Vee =1.0Vto 2.0V - - 500
. . Vec=2.0Vto 2.7V - = 200
t, Input rise and fall times Voo = 2.7V to 3.6V _ e 100 ns/V
Ve = 3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vgc = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vgg = 1.2V to Ve = 5.5V.

ABSOLUTE MAXIMUM RATINGS?: 2

In accordance with the Absolute Maximum Rating System (IEC 134).

Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +7.0 \"
+ ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Ve + 0.5V 50 mA
DC output source or sink current
+lo _ standard outputs -0.5V < Vg < Vgc + 0.5V 25 mA
DC V¢ or GND current for types with
tlano: | giandard outputs 50 Ay
+lcc
Tstg Storage temperature range —65 to +150 L)
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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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 TYP! MAX MIN MAX
Vec=12V 0.9 0.9
v HIGH level Input Veg =20V 1.4 1.4 v
H | voltage Vec=271036V 2.0 2.0
Vec=45t055V 0.7 * Vg 0.7 * Vee
V=12V 0.3 0.3
v LOW level Input Vec=20V 0.6 0.6 o
L | voltage Vec=271036V 0.8 0.8
Vec=45105.5 0.3+ Ve 0.3 Vge
Voc=1.2V; V, = Vg or Vi —lo = 100pA 1.2
Voc =20 V; Vi =V or V. —lo = 100uA 1.8 2.0 1.8
Vin Cgﬁazf‘sl' gl‘]‘t'gﬂt's Vec=27V;Vi=Vjgor Vi —lo=100uA | 25 27 25 v
Vo =3.0V; Vi =V or V. —lo = 100uA 2.8 3.0 2.8
Vec=45V; V| =Vor V”_; —lp = 100uA 4.3 4.5 4.3
HIGH level output | v = 3.0 V; V) = Vjyy or V. I = 6mA 2.40 2.82 2.20
v voltage; \
OH STANDARD
i Vee =4.5V; V) = Vi or Vi, —lo = 12mA 360 | 420 3.50
Vec=1.2V; Vi =Vyor V. lo=100pA 0
Veec=20V;V=VorV.lo=100pA 0 0.2 0.2
LOW level output
VoL Vonag:;" i O‘LI‘;‘;IS Vee =27 V; Vi = Vg or Vi lo = 100uA 0 0.2 0.2 v
Vee=3.0V;V=VyorV.lo=100pA 0 0.2 0.2
Vec=45V; V| =VyorV.lo=100uA 0 0.2 0.2
LOW level output | v =3.0 V; V) = Vi or Vi, o = 6mA 0.25 0.40 0.50
v voltage; Vv
oL STANDARD
Biltots Voo =45V; V)= Vg or Vi o = 12mA 0.35 0.55 0.65
Input leakage
I ch:rent 9 Voc =5.5V; V, = Vg or GND 1.0 1.0 HA
Quiescent supply _ o Tl
lcc current; MSI Vec=5.5V; Vi=VgcorGND; Ig=0 20.0 160 uA
Additional
Alge quiescent supply Vec=27V1t036V;V,=Vec-06V 500 850 uHA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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74LV165

AC CHARACTERISTICS
GND =0V; t, = t; < 2.5ns; C|_ = 50pF; R = 1KQ
SYMBOL PARAMETER WAVEFORM T 40 to +85 °I(-:|MITS 4010 +125°C | UNIT
VeelV) MIN | TYP' | MAX | MIN | MAX
1.2 = 115 =
2.0 = 38 61 - 76
testptisn ggpggat?a:eay Figures 1, 2 2.7 = 27 43 - 54 ns
301036 = 222 36 = 45
451055 = 15 24 L 30
1.2 = 110 —
2.0 = 35 56 = 70
el %ﬂ’:g";fi%‘?de'a" Figures 1, 2 27 Z 24 39 | - 49 7S
3.0t03.6 - 202 33 - 4
451055 = 14 22 = 27
1.2 = 90 =
2.0 = 28 45 = 56
tisieHL B'7°{(’fg":f%”7de'ay Figures 1, 2 27 = 20 32 = 40 ns
301036 = 172 27 = 33
451055 = 1 18 = 22
2.0 34 10 = 41 <
tw ﬁll%c: Zru Il-sce)vv\sllidth Figures 1, 2 - - 82 = . = ns
3.0t03.6 20 7 = 24 -
451055 15 5 = 18 =
20 34 10 = 41 =
tw ‘l’:’v?gtaryle_lcl)c;sd pulse Figures 1, 2 i = 4 = & - ns
3.0t03.6 20 72 - 24 -
451055 15 5 = 18 -
1.2 = 40 — = =
2.0 24 15 = 30 —~
trem ;l_frtrz)og;’%n; Figures 1, 2 2.7 18 1 - 23 = ns
301036 17 102 = 21 o
451055 12 7 = 15 -
1.2 = -8 . = =
2.0 22 -2 - 26 -
o gz‘;g‘g},’j‘&; Figures 1, 2 27 16 = = 19 ~ ns
3.0t03.6 13 -12 - 15 -
45t05.5 ) 0 L 10 =
1.2 = 20 = = =
2.0 22 7 = 26 =~
i %E’}%%“;?%P CE | Figures 1,2 27 16 5 ~ 19 - ns
3.0t03.6 13 42 - 15 -
451055 9 3 = 10 =
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AC CHARACTERISTICS (Continued)
GND =0V, t, = t; < 2.5ns; C|_= 50pF; R = 1KQ
CONDITION —40 to +85 °C —40to +125°C
SYMBOL PARAMETER WAVEFORM UNIT
Vee(V) MIN | TYP' | MAX [ MIN | MAX
1.2 = 25 = = ==
2.0 22 8 = 26 -
Set-up time y
5 D, o P Figures 1, 2 27 16 6 = 19 = ns
3.0t0 3.6 13 52 - 15 -
45t05.5 9 4 = 10 -
T2 - 20 = - =
2 2.0 22 7 - 26 -
Hold time
th Ds to CP, CE Figures 1, 2 247 16 5 - 19 - ns
D, to PL
3.0t0 3.6 13 4 - 15 -
45t05.5 9 3 - 10 -
12 = -30 = — -
Hold time 20 > = = b %
th CEto CP, Figures 1, 2 27 5 -6 - 5 - ns
el 301036 g | = | - 5 =
45t055 5 -4 - 5 -
2.0 14 40 - 12 -
Maximum clock : 2.7 19 60 = 16 =
fmex pulse frequency Pl T 301036 24 652 - 20 - D
45t05.5 36 75 - 30 -
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voo =3.3 V.
AC WAVEFORMS
Vm=15VatVgc227V.
Vm=05xVecatVec <27V,
VoL and Vpy are the typical output voltage drop that occur with the
output load.
Vi \
v, PLINPUT Vi
GND - - - -
CP INPUT B
GND trom
T S————— i
CE, CP INPUT Vm
Vo
Q7 orQy GND
ouTPUT
VoL Von
The changing to output assumes internal Qg opposite state from Q7. Q7 or @7 OUTPUT
SV00590
Figure 1. Clock (CP) to output (Q; or Q;) propagation delays, Yol
the clock pulse width and the maximum clock frequency. The changing to output assumes internal Qg opposite state from Q7.
SV00591

Note to Figures 1 and 2
The changing to output assumes intemal Qg opposite state from Q;.
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Figure 2. Parallel load (PL) pulse width, the parallel load to
output (Q7 or Q;) propagation delays, the parallel load to clock
(CP) and clock enable (CE) removal time.
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AC WAVEFORMS

Vmy=15VatVgc227V.

Vm=05xVecatVec <27V,

VoL and Vg are the typical output voltage drop that occur with the

output load.
\
Dy INPUT S l

\VM___./
GND' - - -

VoH

tPHL

Q; OUTPUT

VoL

Vox

Q7 OUTPUT

Vi, S=aasne SV00592

Figure 3. Data input (D) to output (Q; or Q;) propagation
delays when PL is LOW.

see note
Vi

CP,CE
INPUT
GND

Vi
Ds INPUT

GND

A
CP,CE
INPUT
GND

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.

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 (CE) 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.
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Vi
Dy INPUT Vu

GND - -

PLINPUT

GND
SV00593

Figure 5. Set-up and hold times from the data inputs (D))
to the parallel load input (PL).

TEST CIRCUIT
Vee
Vi Vo
GENERATOR b
50pF

A= 1k

o]

cL I
Test Circuit for Outputs

DEFINITIONS

R_ = Load resistor
C_ = Load capacitance includes jig and probe capacitiance
Ry = Termination resistance should be equal to Zoyr of pulse generators.

TEST Vee v,

tPLHAPHL <27V Vee

2.7-36V 27V
245V Vee

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 Vg = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ V¢ = 3.3V,
Tamp=25°C

® Typical Vony (output Vop undershoot) > 2V @ Ve = 3.3V,
Tainp =25°C

® Qutput capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND =0V; Tymp=25°C; t, =t <2.5ns

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 flipflops 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay 16
tPHL/tPLH CPtoQ, C = 15pF 13 ns
MR to Q, Vge =3.3V
frax Maximum clock frequency 77 MHz
C Input capacitance 3.5 pF
c Power dissipation capacitance per flip-floj Vee=3.3V 17 F
PD P Pertiip-ior | Ngtes 1 and 2 P
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vec? xfi +Z (CL x Vec? x fo) where:
fi = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL % Vge? % fo) = sum of the outputs.
2. The condition is V| = GND to V¢
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic DIL —40°C to +125°C 74LV174 N 74LV174 N SOT38-4
16-Pin Plastic SO —40°C to +125°C 74LV174 D 74LV174D SOT109-1
16-Pin Plastic SSOP Type I —40°C to +125°C 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 LOGIC SYMBOL
9
MR [ hd E Vee clP
G |2 E] Qs 3 Dy QGfF—— 2
Dy |3 14| Ds 4 Dy Q}—— 5
D, E E D4 6 D, Qb7
o 5] E Qs 1 D3 al—— 10
D,[6 1] Ds L D4 &% 12
%[ ‘__0_| 5o 14 Ds Qp— 15
MR —
GND E [9]ce 7
|
1
5V00347 5V00348
PIN DESCRIPTION LOGIC SYMBOL (IEEE/IEC)
PIN
NUMBER SYMBOL FUNCTION
Asynchronous master reset (active
! MR LOW)
?251; 10, Qpto Qs Flip-flop outputs 9 &
?3412 n. Do to Dg Data inputs : B
- 1 [
8 GND Ground (0V) 3 = 2
9 cP Clock input (LOW-to-HIGH, edge- 4 5
triggered)
16 Vee Positive supply voltage - -
1" 10
13 12
14 15
SV00349
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FUNCTIONAL DIAGRAM FUNCTION TABLE
—_— INPUTS OUTPUTS
OPERATIN f——
MR cpP D, Qp
Reset (clear) L X X
3 |D Qo 2 Load ‘1’ H H
4 |p, Q| s Load ‘0’ H i |
6 |D Q| 7 H = HIGH voltage level
FF1 h = HIGH voltage level one set-up time prior to the
11 |Ds to Q| 10 LOW-to-HIGH CP transition
i L = LOW voltage level
| = LOW voltage level one set-up time prior to the
et Q12 LOW-to-HIGH CP transition
1 |b el 15 q = Lower case letter indicates the state of referenced input
. . one set-up time prior to the LOW-to-HIGH CP transition
i = LOW-to-HIGH clock transition
1 |MR
9 |cp
SV00350
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note1 1.0 3.3 5.5 \
\ Input voltage 0 - Vee \
Vo Output voltage 0 - Vee Vv
T Operating ambient temperature range in free See DC and AC —40 +85 c
amb air characteristics —40 +125
Vee =1.0Vto 2.0V _ - 500
) ) Vog =2.0Vto 2.7V - - 200
t b Input rise and fall times Voo = 2.7V to 3.6V - s 100 ns/V
Vce = 8.6V to 5.5V - 50
NOTES:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Voo = 5.5V.
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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
Vee DC supply voltage -0.5t0 +7.0 \
ik DC input diode current Vi<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <=0.50r Vg > Ve + 0.5V 50 mA
DC output source or sink current

o — atandart ouluts -0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with

f:GND‘ —standard outputs B mA

tlce

Tstg Storage temperature range —-65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C

P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw

ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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)

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN [ TYPT | MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input | Vcc = 2.0V 1.4 1.4 v
| voltage Voo =2.7103.6V 2.0 2.0
Vec=451055V 0.7*Vee 0.7°Vee
Ve =1.2V 0.3 0.3
v LOW level Input Ve =2.0V 0.6 0.6 v
L | voltage Voo =2.710 3.6V 08 08
Vec=45t055 0.3"Vee 0.3"Vee
Vee =1.2V; V)= V|yor V.. —lp = 100pA 12
Vee =2.0V; V)= V|yor V|, —lo = 100uA 1.8 2.0 1.8
HIGH level output - T ——
voltage: all outputs | Y6¢ = 27V; Vi= Vi or Vi, —lo = 100uA 25 2.7 2.5 v
Vee =3.0V; Vi =Vyor V. —lo=100puA 2.8 3.0 2.8
Von Voo = 4.5V:V, = Vi o Vi —lo = 1000A 43 45 43
HIGH level output v — 3.0v;V, = Viyy or Vi, ~lo = 6mA 240 | 282 220
voltage; cc | IH L; 'O Vi
STANDARD
outputs Vec=4.5V;V=Vyor V. —lg=12mA 3.60 4.20 3.50
Vee=1.2V; Vi=Vyor V). lp = 100uA 0
Vee =2.0V; Vi =Vyor V. lo = 100uA 0 0.2 0.2
LOW level output = e -
voltage: all outputs | YCC = 27V: Vi = Vi or Vii; Io = 1004A 0 02 0.2 v
Vee =3.0V;V =V or Vi lo = 100pA 0 0.2 0.2
Vo Voo = 4.5V.V, = Vi or Vi I = 100A 0 02 02
LOW level output v/ = 3.0V;V; = Vg or Vi, Io = 6mA 025 | o0.40 0.50
voltage; I v
STANDARD
outputs Vee =4.5V;V) = Vi or Vi Io = 12mA 0.35 0.55 0.65
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DC CHARACTERISTICS FOR THE LV FAMILY (Continued)

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

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS T Ty UNIT
I i Veg = 5.5V; V| = Vg or GND 1.0 1.0 LA
5z gl‘ff:ncan‘SSI“pp'V Voe = 55V; V) = Vo or GND; Ip = 0 20.0 160 | pa
Additional
Alcc quiescent supply Vec=2.7V1t0 3.6V; V)= Vgc -0.6V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V; t, = t;=2.5ns; C| = 50pF; R = 1KQ
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM GONGILICH —40to +85 °C —40t0 +125°C | yNIT
VeelV) MIN [ TYPT [ MAX | MIN | MAX
1.2 - 100 - - -
) 2.0 = 34 43 - 53
toHtpLH | G pogation delay Figure 1 27 = %5 3 = Y ns
) 301036 = 192 25 = 31
451055 - 133 21 - 26
1.2 - 80 - - -
. 2.0 - 27 43 - 53
tokiL %’é"tigg:'m delay Figure 2 27 = 20 31 = 39 ns
3.0t0 3.6 - 152 25 - 31
451055 - 113 21 - 26
2.0 34 10 - 41 =
i 2.7 25 8 - 30 -
tw (H::%ch fou:fgvvydm el 301036 20 62 = 24 = e
451055 13 43 16
2.0 34 9 - 41 -
’ 27 25 6 - 30 -
W width Low g 301036 20 5 = 24 = =
451055 18 42 16
1.2 - —20 - =
) 2.0 5 -7 = 5 -
o e e Figure 2 2.7 5 5 = 5 = ns
3.0t03.6 5 —42 - 5 -
451055 5 -33 5
p 1 = 10 - - -
) 2.0 22 4 - 26 -
tsy g‘:‘;g%‘g"e Figure 3 27 16 3 = 19 = ns
3.01t036 13 22 - 15 —
45t05.5 9 13 10
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174

AC CHARACTERISTICS (Continued)
GND = 0V; t, = t; = 2.5ns; C|_ = 50pF; R = 1KQ

LIMITS LIMITS
CONDITION o o
SYMBOL PARAMETER WAVEFORM —40to +85°C 4010 +125°C | yNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 - -10 - - -
i 2.0 5 —4 - 5 -
old time 5
th D, to CP Figure 3 27 5 -2 - 5 = ns
3.0t03.6 5 —22 - 5 -
451055 5 -13 5
2.0 14 40 - 12 =
Maximum clock : 2.7 19 58 = 16 =
fmax pulse frequency ol 301036 24 702 = 20 - MHz
451055 36 1003 30
NOTES:
1. Unless otherwise stated, all typical values are at Tamp = 25°C.
2. Typical value measured at Vg = 3.3V.
3. Typical value measured at Vg = 5.0V.
AC WAVEFORMS
Vm=1.5VatVge = 2.7V < 3.6V
Vm=0.5V *VgeatVee < 2.7Vand = 4.5V
VoL and VpH are the typical output voltage drop that occur with the
output load. i
MR INPUT \ Vi
GND= =« = =

Vimax { T T RS | S S| 1
V) ---
CP INPUT Vm
CP INPUT
GND

GND

Vor

Vo Q, OUTPUT

Q, OUTPUT Vi VoL

SV00352

Figure 2. The master reset (MR) pulse width, the master reset
to output (Q,,) propagation delay and the master reset to clock
SV00351 removal time.

Figure 1. The clock (CP) to output (Q,) propagation delays, the
clock pulse width, and the maximum clock pulse frequency.
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Hex D-type flip-flop with reset; positive edge-trigger 74LV174

AC WAVEFORMS (Continued) TEST CIRCUIT
Vm=1.5VatVee = 2.7V < 3.6V

Vm=0.5V *VeeatVee < 2.7V and = 4.5V
VoL and VpH are the typical output voltage drop that occur with the T

output load.
PULSE
GENERATOR

Vi Vo

50pF

CL=<
%

Vi

Ri= 1k

CP INPUT

GND = = = =
Test Circuit for Outputs
DEFINITIONS
Vi Ry = Load resistor
Dp INPUT Vpm C_ = Load capacitance includes jig and probe capacitiance
Rt = Termination resistance should be equal to ZoyT of pulse generators.
GND
N 1w i o s i TEST Vee vi
Q, OUTPUT Vm tPLHAPHL <27V Vee
27-3.6V 27V
VoL
245V Vee

5V00902
Figure 4. Load circuitry for switching times

S§V00353

Figure 3. Data set-up and hold times for the data input (Dp,,

NOTE:
The shaded areas indicate when the input is permitted to change for
predictable output performance.
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Quad D-type flip-flop with reset; positive-edge trigger

74LV175

e e R L e e O e e e i

FEATURES
® Optimized for low voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Vo =2.7 Vand Vg =3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3V,
Tamb=125°C

@ Typical Vony (output Vo undershoot) > 2 V at Veg=3.3 V,
Tamb =25°C

® Four edge-triggered D flip-flops
® Qutput capability: standard
® |cc category: MSI

QUICK REFERENCE DATA
GND =0 V; Tamp = 25°C; t, = ty< 2.5 ns

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 clock transition, is transferred
to the corresponding output (Qp,) of the flip-flop.

All Q;, 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Ci.=15)pF;
tpHL/tPLH CPtoQn Q, Vec =33V 16 ns
MR to Q,, Qn 14 ns
fraax Maximum clock frequency 77 MHz
C Input capacitance 3.5 pF
c P el L 2 f Vec =33V
PD ower dissipation capacitance per flip-flop Vi = GND to V¢! 32 pF
NOTE:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)

Pp=Cpp X Voc? x fi +3 (CL x Vec? x fo) where:

f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;

5 (CL X Voe? % fo) = sum of the outputs.

ORDERING INFORMATION

SV00596

1998 May 20

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 I —40°C to +125°C 74LV175 DB 74LV175 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV175 PW 74LV175PW DH SOT403-1

PIN CONFIGURATION PIN DESCRIPTION
—
R[] 7] Voo NUMBER | SYMBOL FUNCTION
Q| 2 15 | Qg 1 MR Master reset input (active LOW)
Q| 3 14 | Qg 2,7,10,15 | Qpto Qz | Flip-flop outputs
D[ 4 E D3 3,6,11,14 |Qpto Q3 | Complementary flip-flop outputs
Dy 5 12 | b, 4,5,12,13 | Dgto D3 | Data inputs
o[ 6 |, 8 GND Ground (0 V)
Clock input
a7 [© ] J 2 (LOW-to-HIGH, edge-triggered)
ano[E | [ Jcr 16 Vee Positive supply voltage

853-1926 19422
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175
LOGIC SYMBOL (IEEE/IEC) FUNCTIONAL DIAGRAM
L HC1 4 — Dg Qop——2
Qo3
4 10 :g s — o, Qi}+—7
e T
5__4 p— 6 to  Qof—— 10
@ | —— 12— FR g, |1
B T Qg+ 15
e D =7 w —0s G
5V00601 ME._oF
frall
LOGIC SYMBOL i
SV00602
9
4— Dy cP Qpf—2
Qp—3
5— D4 =1
Qi|—s
Qf— 10
12— Dp | — 1
Q3 — 15
13— D3 MR Q3| — 14
T,
SV00600
LOGIC DIAGRAM
Dy D, D, Dy
D Q| D Q D Q| D Q
FFO FF1 FF2 FF3

B | B ]
Y YY Y

95 . 92 B 9B sy0e03

o >0
o o

FUNCTION TABLE

OPERATING MODES = el
MR CcP D, Q, Q,
Reset (clear) i X X H
Load ‘1’ H T h L
Load ‘0’ H T | 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'tcare
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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
Vee DC supply voltage See Note 1 1.0 3.3 3.6 Vv
V Input voltage 0 - Vee \"
Vo Output voltage 0 - Vee "
; i " : See DC and AC -40 +85 5
Tamib Operating ambient temperature range in free air characteristios _40 +125 C
Vee =1.0V to 2.0V - - 500
tn t Input rise and fall times Vec=2.0Vto 2.7V - _ 200 ns/V
Voo =27V to 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Vg = 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
Vee DC supply voltage -0.5t0 +4.6 Vv
+hk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Vg + 0.5V 50 mA

DC output source or sink current
+lo — standard outputs -0.5V < Vg < Vge + 0.5V 25 mA
DC V¢ or GND current for types with
tl‘fgg —standard outputs b0 oA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
L —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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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).
LIMITS
SYMBOL | PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN TYP! | MAX MIN MAX
Voo =1.2V 0.9 0.9
Vi l\;gﬁal-ééevel Input Vee =2.0V 1.4 1.4 Vv
Vec=271t03.6V 2.0 2.0
Voo =1.2V 0.3 0.3
ViL \';31‘2’9'2"9' Iput Iy e =2.0v 06 06 v
Voo =2.7103.6V 0.8 0.8
Ve =1.2V; V) = Vi or V. —lo = 100pA 1.2
Vo | HIGH fevel output Vee =2.0V; V) = Vi or VL. —lo = 100pA 1.8 2.0 1.8 v
voltage; all outputs [ v = 2.7V; V= Vi or Vi —lo = 100pA 2.5 2.7 25
Ve =83.0V; V) = Vi or V. —lo = 100uA 2.8 3.0 2.8
HIGH level output
I Voo = 3.0V: V= Vi or Vi —lo = 6mA 240 | 282 2.20 v
outputs
Voo =1.2V; V) = Vi or VL. lo = 100uA 0
VoL LOW Ie‘vel output Vece =2.0V; Vy= Vg or V.. lo = 100pA 0 0.2 0.2 Vi
voltage; all outputs [ v = 2.7V; V) = Vi or V). lo = 100uA 0 0.2 0.2
Vee =3.0V; V) = Vi or Vi lo = 100uA 0 0.2 0.2
LOW level output
Vi ‘é‘}'ﬁ“ﬁgkm Voo =3.0V; V; = Vi or V. lp = 6mA 025 | 040 0.50 v
outputs
fj =g Voo = 3.6V; V; = Vg or GND 1.0 10 | pa
loc g]”,'reef_“;e,'\‘,}sﬁ“pp'y Ve =3.6V; V) = Ve or GND; lg = 0 20.0 160 uA
Additional
Alce quiescent supply Vee=2.7Vt0 3.6V; V)= Vgc — 0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tamp = 25°C.
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Quad D-type flip-flop with reset; positive-edge trigger 74LV175
AC CHARACTERISTICS
GND =0V; t, =t < 2.5ns; C|_ = 50pF; R = 1KQ
SYMBOL PARAMETER WAVEFORM SONBHIoN —40 to +85 DléIMITS —40to +125°C | UNIT
Vee(V) MIN [ TYPT [mAX | MIN | MAX
1.2 100
teHLAPLH g',;?‘,’j %a:j%\ndelay Figures 1 Zj Z: i: ;; -
3.0t03.6 192 38 45
12 90
i 2.0 1 70
tPHUtPLH ggazgg:ogndelay Figures 2 ~ 23 iz = ns
3.0t03.6 172 34 41
2.0 34 14 41
Wy Gk e with Figures 1 2.7 25 10 30 ris
3.0t03.6 20 82 24
20 34 14 41
o N apiee Figures 2 2.7 25 9 30 .
3.0t03.6 20 72 24
12 -60
trem }Rﬂeﬁn}gvg;’ﬁme Figures 2 s 8 == . ns
27 5 -15 5
3.0t03.6 5 -122 5
1.2 5
; 2.0 22 2 26
tsu git;g %t};me Figures 3 = = = = ns
3.0t03.6 13 12 15
1.2 -5
: 2.0 5 -1 5
th g:l&tgﬂ; Figures 3 o - - . ns
3.0t03.6 5 02 5
2.0 14 40 12
fmex yj’s"e"}f;gfé?g; Figures 1 2.7 19 58 16 MHz
3.0t03.6 24 702 20
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Vgc =3.3 V.
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Quad D-type flip-flop with reset; positive-edge trigger

AC WAVEFORMS

Vy=15VatVgc 227V,

Vm=05VxVecatVec <27 V.

VoL and Vo are the typical output voltage drop that occur with the

[——— Vinax ——»

output load.

CP INPUT

GND

VoH
Q, OUTPUT

Vo

Vou
@n OUTPUT

VoL
SV00604

Figure 1. Clock (CP) to outputs (Q,,, Q) propagation delays,

the clock pulse width and the maximum clock pulse frequency.

Vi ——\
MR INPUT

GND - - - -

Vi ool tmte bt menim o

CP INPUT

GND

VoH

Q, OUTPUT

Q, OUTPUT

VoL

SV00605

Figure 2. Master reset (MR) pulse width,
the master reset to outputs (Q,,, Q,,) propagation delay
and master reset to clock (CP) removal time.

1998 May 20

74LV175

Vi
CP INPUT

GND

A

Dn INPUT

Q, OUTPUT
VoL
VoH

Q, OUTPUT

VoL

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 (D).

TEST CIRCUIT
Vee
Vi Vo
PULSE
GENERATOR DU
50PF < meik

RT

1

Test Circuit for switching times

DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to ZgyT of pulse generators.

TEST Vee v,
tepmteHL <27V Vee
2.7-3.6V 27V

SV00901

Figure 4. Load circuitry for switching times.
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FEATURES
® Wide operating voltage: 1.0t0o 5.5 V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voo =2.7 Vand Vec=3.6 V
® Typical Vo_p (output ground bounce) < 0.8 V at Vgc=3.3 V,

Tamb = 25°C

DESCRIPTION

Product specification

R e S o TR A0 0 N 3 13 e e e 308 L O
Octal buffer/line driver; inverting (3-State)
R e A B S o i TG ¥ S s SRR A S0 5 10300 3 279 e N 00 o i o T A ST S TP

74LV240

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 10E and 20E. 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.

® Typical Vony (output Vo undershoot) > 2 V at Vg =3.3 V,

Tamb = 25°C

® Output capability: bus driver

® | category: MSI|

QUICK REFERENCE DATA
GND =0V; Tamp =25°C; t,=t,<2.5ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ =15 pF;
teHL/tPLH 1A to 1Yy, Ve =33V 9.0 ns
2A, 1o 2Y,,
C Input capacitance 35 pF
G Power dissipation capacitance per buffer Vec=33V 30 pF
PD Vi = GND to V¢!
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Voc? X fi +5 (CL x Vg2 % fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Vg = supply voltage in V;
5 (CL % Vec? % fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
20-Pin Plastic DIL —40°C to +125°C 74LV240 N 74LV240 N SOT146-1
20-Pin Plastic SO —40°C to +125°C 74LV240 D 74LV240 D SOT163-1
20-Pin Plastic SSOP Type Il —40°C to +125°C 74LV240 DB 74LV240 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV240 PW 74LV240PW DH SOT360-1
PIN CONFIGURATION LOGIC SYMBOL
—
10e[1] 58] veo 2 1Ag 1Yg18
1he[ 5] e 17 2A 2Y, 3
2v,[3] (78] 1v, 4 1A, 1Y, 16
s [ ey 15 2A, 2y 5
2v,[5]} [76] 1v, 6 1Ap 1Y, 14
1A,[6] [75] 2A, 13 2A, N, 7
2v,[7] [14] 1v, 8 1Ag 1Yg12
1A3[E] (73] 24, 1 2A, ' ?o 2, 9
2v;[2] 2] 1Y, 1 10E
aNo[g] [71] 24, 19 20E
5V00608
SV00607
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Octal buffer/line driver; inverting (3-State) 74LV240
PIN DESCRIPTION FUNCTIONAL DIAGRAM
NUFI\;IIgER SYMBOL FUNCTION 2_“\0—?@1\'_01_3
1 10E Output enable input (active LOW) 4 [1A4 Y1|16
2,4,6,8 1A to 1A3 | Data inputs »?o——
6 |1A2 1Y2|14
3,5,7,9 2Yo to 2Y3 | Bus outputs
10 GND Ground (0 V) 8 | 1A3 1Y3|12
17,15, 13, 11 | 2Ag to 2A3 | Data inputs e »Jh\
18,16, 14,12 | 1Y to 1Yz | Bus outputs ] ‘{>
19 20E Output enable input (active LOW) 17]2A0 BCZVO 3
20 Vee Positive supply voltage e avy|s
LOGIC SYMBOL (IEEE/IEC) 13]2A2 Boﬂi
N 11| 2A3 2Ygl 9.
XAl
19 | 20E
2 gh_18 ] D
4 A 16 SV00610
6 A 14
8 by 12
FUNCTION TABLE
Boney INPUTS OUTPUT
nOE nA, nY,
11 S 9
v L L
- = L H T
15 T
H
17 3
NOTES:
SV00611 H HIGH voltage level
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X
Z

LOW voltage level
don't care
high impedance OFF-state




Philips Semiconductors

Product specification

Octal buffer/line driver; inverting (3-State)

74LV240

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 5.5 v
V) Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee v
Tamb Operating ambient temperature range in free air SciearDaSt:rri]:tiésC jg :18255 °C
Voo = 1.0V to 2.0V - - 500
tn t Input rise and fall times xgg - ggx :g ggx - = ?gg ns/V
Vee = 3.6V to 5.5V — - 50
NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vgg = 1.2V to
Ve =5.5V.
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
Vee DC supply voltage -0.5t0+7.0 v
+ Ik DC input diode current V| <-0.50rV|> Vg + 0.5V 20 mA
+lok DC output diode current Vo <-0.50r Vg > Vge + 0.5V 50 mA
DC output source or sink current
+lo = e 0.5V < Vg < Vg + 0.5V 35 mA
DC V¢ or GND current for types with
iil?ND' — bus driver outputs 70 ma
CcC
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Octal buffer/line driver; inverting (3-State) 74LV240

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input Vce =2.0V 1.4 1.4 &
" | voltage Voo =2.7103.6V 2.0 2.0
Vec=4.5t05.5V 0.7 * Voo 0.7 * Voo
Voo =1.2V 0.3 0.3
v LOW level Input Voe =2.0V 0.6 0.6 v
L |voltage Voo =27103.6V 0.8 0.8
Vec=45t05.5 0.3*Vge 0.3+ V¢e
Vee =1.2V; V= V|y or V.. —lo = 100uA 1.2
Vee =2.0V; V)= Vg or V.. —lo = 100pA 1.8 2.0 1.8
HIGH level output
Vo | yoltage: all otlJJtSLl:ts Ve = 2.7V; V) = Vi or Vi —lo = 100uA 25 27 25 %
Ve = 3.0V; V) = Vi or V. —lo = 100uA 2.8 3.0 2.8
Vge = 4.5V; V) = Vi or V. =g = 100uA 43 4.5 4.3
HIGH level output | Vo =3.0V; V) = Vi or V. —lo = 8mA 2.40 2.82 2.20
VoH voltage; BUS driver \
outputs Vee =45V Vi=V|jor V. —lg=16mA 3.60 4.20 3.50
Veec=1.2V; V)= Vg or V.. lp = 100pA 0
Vee =2.0V; Vi =V or V.. lo = 100pA 0 0.2 0.2
LOW level output
Vo  |votmgeral ou(%uts Ve =2.7V; V) = Vi or VL. lo = 100pA 0 0.2 0.2 v
VCC =3.0V;V|=Vyor V||_; lo = 100pA 0 0.2 0.2
Vee =4.5V; V) = Vi or VL. lo = 100uA 0 0.2 0.2
LOW level output Ve =3.0V; V)= Vi or Vi lo = 8mA 0.20 0.40 0.50
Vou voltage; BUS driver \%
outputs Vec =4.5V; V= Vi or VL. lo = 16mA 0.35 0.55 0.65
Input leakage
I cu‘:rem g Ve =5.5V; V) = Vg or GND 1.0 1.0 uA
3-State output Veec =5.5V; Vi =Vyor V.
loz OFF-state current | Vo = Vg or GND . 19 HA
Quiescent supply . o | s
lcc current: MSI Ve =5.5V; V)= Vgg or GND; Ip =0 20.0 160 HA
Additional
Alge quiescent supply Vee =27V 10 3.6V; V| = Vgc - 0.6V 500 850 UA
current per input

NOTE:
1. All typical values are measured at Tymp = 25°C.
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Octal buffer/line driver; inverting (3-State)

74LV240

AC CHARACTERISTICS
GND =0V; t, =t < 2.5ns; C_ = 50pF; R = 1KQ
LIMIT:
CONDITION =
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 55
2.0
Propagation delay = - o
tpHteLH | TAnto 1Yy, Figures 1 27 14 18 23 ns
2A, to 2Y,,
3.0t03.6 102 14 18
45t05.5 12 15
1.2 70
2.0 24 32 4
3-State output enable time
tpzHtPZL 10E to 1Yy; Figures 2 2.7 18 24 30 ns
20E to 2Y,
3.0t036 132 19 24
451055 16 20
1.2 65
2.0 24 29 36
3-State output disable time
tppztprz | 10Eto 1Yy, Figures 2 27 18 22 27 ns
20E to 2Y,
30t036 142 18 22
45t055 15 18
NOTES:
1. Unless otherwise stated, all typical values are measured at Tymp = 25°C
2. Typical values are measured at Voo = 3.3 V.
AC WAVEFORMS
Vm=15VatVpgc22.7Vand<3.6V;
Vpm =0.5V x Vg at Vo <2.7V and 2 4.5V. Vi
VoL and Vo are the typical output voltage drop that occur with the nOE INPUT
output load. &0
Vx = VOL +0.3VatVgc 227V and <3.6V
Vx =VoL + 0.1V xVgeat Vg <2.7V and 4.5V Vee
Vy =Voy—0.3Vat Vg 22.7V and < 3.6V Eo"vsllﬁgg;
Vy = Von — 0.1 x Vg at Vg < 2.7V and 2 4.5V OFF10.LOW
VoL
\
1An . 2A, INPUT VoH
Q, OUTPUT
GND O o
b o _( -1_ ir -ou!puts outputs
::a%lljefj disabled i ena%led
Vor
1Yp, 2Y, OUTPUT SV00613

Svoo612

Figure 1. Input (1A, 2A,) to output (1Y, 2Y)
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Figure 2. 3-State enable and disable times.
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Octal buffer/line driver; inverting (3-State) 74LV240

TEST CIRCUIT
vee o 2 Voe
O— Open
o- GND
RL =1k
Vi Vo t
PULSE

R it A

Test Circuit for Outputs
DEFINITIONS

Ry = Load resistor
Cy = Load capacitance includes jig and probe capacitiance.
Rt = Termination resistance should be equal to Zoyt of pulse generators.

SWITCH POSITION

TEST Sy Vee Vi
tpLHAPHL Open <27V Vee
tpLztpzL 2*Vee 2.7-3.6V 27V
tprztPzH GND = 45V Vee

SV00896

Figure 3. Load circuitry for switching times.
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Octal buffer/line driver (3-State)
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FEATURES

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voc=2.7 Vand Vgc=3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vg =3.3V,

DESCRIPTION

Product specification

74LV241

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

Tamb=25°C inputs 10E and 20E.
® Typical Vony (output Vo undershoot) > 2 V at Veg =3.3 V,
Tamb =25°C
® Output capability: bus driver
® | category: MSI
QUICK REFERENCE DATA
GND =0V; Tymp =25°C; t,=t,<2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_=15pF;
tPHL/tPLH 1An to 1Yy Vec =33V 8.0 ns
2A, to 2Y,

C Input capacitance 35 pF
(6 Power dissipation capacitance per buffer Veg=383V 30 F
PD V= GND to V¢g! P

NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Voc? X fi +3 (CL x Vgc? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL X Vge? x fo) = sum of the outputs.
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 74LV241D SOT163-1
20-Pin Plastic SSOP Type Il —40°C to +125°C 74LV241 DB 74Lv241 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV241 PW 74LV241PW DH SOT360-1
PIN CONFIGURATION LOGIC SYMBOL
—
o1 [20] vee ZL_?A‘B
17 2Ag 2Y, 3
1A0[2] [19] 20E 4 1A 1Y 16
2v,[3] 8] 1Y, 15 2A, ? 2Y; 5
6 1A; 1Y, 14
1A, 2] [17] 24, 13?2—?2—\(27
2v, 5] 6] 1v4 8 1Az 1Yz 12
1A[6] 18] 2A 117 2Ag ? 2Y; 9
2v,[7} 7] 1v, 110 >
143 CE] (73] 24, > :
2v,[9] (2] 1v5 105 SV00615
GNp[0] [11] 24

SV00614

1998 May 20
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Product specification

Octal buffer/line driver (3-State) 74LV241
PIN DESCRIPTION FUNCTIONAL DIAGRAM
PIN
SYMBOL FUNCTION
NUMBER 2 [1a 1Yo] 18
1 10E Output enable input (active LOW)
4 | 1A 1Y4] 16
2,4,6,8 1A to 1A3 | Data inputs {?__
3,5,7,9 2Yp to 2Y3 | Bus outputs 6 [1A; ’?W?_“‘
10 GND Ground (0 V) 8 |1Ag 1vs| 12
17,15, 13, 11 | 2Aq to 2Ag | Data inputs ?_
1_|10E
18,16, 14,12 [ 1Ypto 1Yz | Bus outputs ‘{>
19 20E Output enable input (active HIGH) ‘LHm_a
20 Vee Positive supply voltage 15 |2, {_: 2vy| 5
13 |24, 2Yy| 7
LOGIC SYMBOL (IEEE/IEC) B
1 |24 2Ys| 9
1Sy
19 |20E D
2 P g 18 SV00616
4 16
b = FUNCTION TABLE
s - INPUTS OUTPUT
- 10E 1A, 20E 2A, 1Y, 2Y,
< L - H
11 > v 9 L. H H H
13 H X L X z F4
15 5 NOTES:
H = HIGH voltage level
i 3 LOW voltage level

SV00609

1998 May 20

242

L
X don’t care
Zz

high impedance OFF-state




Philips Semiconductors Product specification

Octal buffer/line driver (3-State) 74LV241

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 v
\ Input voltage 0 - Vee \
Vo Output voltage 0 - Vee \
. : . . See DC and AC —40 +85 3
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Ve = 1.0V to 2.0V - - 500
tr t Input rise and fall times Vee =2.0Vto 2.7V - _ 200 ns/V
Vee =27V to 3.6V - _ 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Ve = 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
Vee DC supply voltage -0.5t0 +4.6 v
+hk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
*lok DC output diode current Vo <-0.50rVg>Vgc +0.5V 50 mA

DC output source or sink current
tlo — bus driver outputs —-0.5V < Vp < Vge + 0.5V 35 mA
DC V¢ or GND current for types with
tlﬁgg —bus driver outputs @ Ly
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 Y
L —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Product specification

Octal buffer/line driver (3-State) 74LV241
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Ve = 1.2V 0.9 0.9
HIGH level Input .
ViH voltage Vee =2.0V 14 1.4 Vv
Ve =27 to 3.6V 2.0 2.0
Vee=1.2V 0.3 0.3
LOW level Input
Vi |votage P Vee = 2.0V 06 0.6 v
Voo =27103.6V 0.8 0.8
Vee =1.2V; Vy = Vjy or V. —lp = 100uA 1.2
v HIGH level output | Vcc =2.0V; V) = Viy or Vii; —lo = 100uA 1.8 2.0 1.8 ¥
OH | voltage; all outputs | =2 7V; V; = Vi or Vi —lo = 100uA 25 2.7 25
Vee=3.0V; Vi=V|yor V||_; —lo= 100pA 2.8 3.0 2.8
HIGH level output
Vou voltage; BUS driver | Vg =3.0V; V)= V)4 or V. —lp = 8mA 2.40 2.82 2.20 \"
outputs
Vee = 1.2V; Vy = Vi or V). Io = 100pA 0
v LOW level output | Vec =2.0V; V= Vg or Vi lo = 100pA 0 0.2 0.2 7
OL | voltage; all outputs [V =2.7V; V; = Vi or Vi lo = 100pA 0 0.2 0.2
Ve = 3.0V; V) = Vi or V.. Io = 100pA 0 0.2 0.2
LOW level output
VoL voltage; BUS driver | Vgc =3.0V; V=V or V.. lo = 8mA 0.20 0.40 0.50 \
outputs
Input leak:
I C'L‘::‘en‘fa age Vee = 3.6V; V) = Voc or GND 1.0 1.0 HA
3-State output Vee=3.6V; Vi=Vyor V.
loz OFF-state current | Vo = Vg or GND o 10 HA
Quiescent suppl!
66 | cument MSI PPY | Ve = 3.6V; V= Ve or GND; Ig = 0 20.0 160 LA
Additional
Alce quiescent supply Vec=2.7V1t03.6V; V= Ve - 0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Octal buffer/line driver (3-State) 74LV241
AC CHARACTERISTICS
GND =0V; t, =t < 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Veel(V) MIN TYP? MAX | MIN MAX
g 45
Propagation delay 2.0 15 31 36
tprutpLy | 1Anto 1Yy, Figures 1 ns
2An to 2Y,, 27 1 23 26
3.0t03.6 92 18 21
1.2 55
3-State output enable time 2.0 19 36 44
tpzrtpzL | 10Eto 1Yy Figures 2, 3
20E to 2Y,, 27 14 26 33 ns
3.0t036 102 21 26
1.2 60
Gbgate output disable time 20 22 39 48
tepzt 10E to 1Y; Figures 2, 3
Frzfpe 20E to 2Y: 2.7 17 29 36 ns
3.0t0 3.6 132 24 29
NOTES:
1. Unless otherwise stated, all typical values are measured at Ty, = 25°C.
2. Typical values are measured at Vgc = 3.3 V.
AC WAVEFORMS
Vm=15VatVec227V;Vy=05V xVgcatVeg<27V V
Vx=VoL+0.3VatVgc227V;Vx=Vgo+0.1VxVgcatVge< ks
27V 10E INPUT
Vy=Vpy—-0.38VatVgc227V;Vy=Voq—0.1xVgcatVec <2.7
v GND
VoL and Vpy are the typical output voltage drop that occur with the i
output load. OUTPS’? R
LOW-to-OFF
v OFF-to-LOW
Vo
INPUTS
GND VoH
OUTPUT
HIGH-to-OFF
VoH OFF-to-HIGH
CL R o S outputs tput:
ouTPUT e —f&—gisabled enabled
VoL SV00618
SV00617
Figure 1. Input (1A,, 2A,) to output (1Y, 2Yy) Figure 2. 3-State enable and disable times.
propagation delays.
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Product specification

Octal buffer/line driver (3-State)

74LV241

AC WAVEFORMS (Continued)

Vpm=15VatVee227V; V=05V x Ve at Veg <2.7 V
Vx=VoL+0.3VatVcc227V;Vx=VoL+0.1VxVcgcatVee<
27V

Vy = Von - 0.3 Vat Vee 2 2.7V; Vy = Vou — 0.1 x Vg at Vg < 2.7
Vv

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vi

20E INPUT

GND

Vee
OUTPUT
LOW-to-OFF
OFF-to-LOW
VoL

Vou
OUTPUT
HIGH-to-OFF
OFF-to-HIGH
GND

: 'oquuts

D outputs
disabled b

outputs
enabled

enabled

SV00619

Figure 3. 3-State enable and disable times for input 20E.

1998 May 20

TEST CIRCUIT

PULSE
GENERATOR

DEFINITIONS

R = Load resistor

SWITCH POSITION

i

Test Circuit for switching times

C_ = Load capacitance includes jig and probe capacitance
Rt = Termination resistance should be equal to Zoyt of pulse generators.

TEST Sy Vee Vi
teLHAPHL Open <27V Vee
teLztezL 2« Vge 2.7-38V 2.7V
tPHzAPZH GND

SV00895

Figure 4. Load circuitry for switching times.
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FEATURES
® Wide operating voltage: 1.0t0 5.5 V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Vg =27V and Vgc=3.6 V

® Typical Vg p (output ground bounce)
Tamp=25°C

<0.8VatVec=33V,

@ Typical Vony (output Vo undershoot) > 2 V at Ve = 3.3 V,

Tamb =25°C
©® Qutput capability: bus driver
® | category: MSI

QUICK REFERENCE DATA
GND =0V, Tamp =25°C; t,=t;< 2.5 ns

DESCRIPTION

Product specification

S e s S A S = i A S 7 S I 0 e N B S e S e S B N S A B S TR BB
Octal buffer/line driver (3-State)
T A A T B o e e s O g T e R i 0\ a2 T R S v ] e e e e S AR I

74LV244

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 10E and 20E. 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ =15 pF;
tpHL/tPLH 1Anto 1Yy, Vec =33V 8.0 ns
2A, to 2Y,,
C Input capacitance 3.5 pF
G Power dissipation capacitance per buffer Vog=8.3V 35 pF
PD V| = GND to V¢!
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vgc? X fi +3 (CL x Vg2 X fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; Vg = supply voltage in V;
5 (CL X Veg? x fo) = sum of the outputs.
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
20-Pin Plastic DIL —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 | —40°C to +125°C 74LV244 PW 74LV244PW DH SOT360-1

PIN CONFIGURATION

LOGIC SYMBOL

—

1oE [1] [ 20] vee
1A [ 2] [ 19] 20E
2v, (3] 18] 1Yo
1A (4] [17] 2A,
2y, (5] [16] 1Y
1A2 (6 | [15] 2A,
2v, [7] [14] 1v,
1A [8 ] [13] 24,
2v; (9] [12] 1v5
GND (10 11] 2A3

5V00620

1998 May 20

2 1A 1Yo 18
17 2Ag ? 2Yy 3
4 1A 1Y, 16
15 2A; 2Y; 5
6 1A, 1Y, 14
13 2A; 2Y, 7
8 1A3 1Y 12
117 2A3 ? 2Y; 9
1_10E D
19 20E

svoosz21

853-1924 19420
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Product specification

Octal buffer/line driver (3-State) 74LV244
PIN DESCRIPTION FUNCTIONAL DIAGRAM
il SYMBOL FUNCTION
NUMBER Lﬁq_?m_w
1 10E Output enable input (active LOW) 4 1A, 1v4| 16
2,4,6,8 1Ag to 1Az | Data inputs & lia —_
2 2
8,5.7,9 2Yo to 2Y3 | Bus outputs
8 |1As 1Y 12
10 GND Ground (0 V)
17,15, 13, 11 | 2Ag to 2A3 | Data inputs HOES
18,16, 14, 12 [ 1Yy to 1Y3 | Bus outputs 17_|2Ag B 2Yg| 3
19 20E Output enable input (active LOW) 15 |2, 2v,| s
20 V Positi | I
cc ositive supply voltage - e
LOGIC SYMBOL (IEEE/IEC) 11 [2Ag E 2vs) 9
! EN 19 | 2UE<*>.
2 D> gt SVo00622
4 16
. A FUNCTION TABLE
8 12
INPUTS OUTPUT
5 nOE nA, nY,
EN N
11 > v 9 L H
13 7 H X Z
i & NOTES:
H = HIGH voltage level
7 - L = LOW voltage level
X = don'tcare
SV00666 Z = highimpedance OFF-state

1998 May 20
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Product specification

Octal buffer/line driver (3-State)

74LV244

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 A
\ Input voltage 0 - Vee \"
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air s::ieaggt:r?gtiésc jg ++18255 °C
Vee =1.0Vto 2.0V - - 500
’ ] Vee=2.0Vto 2.7V - - 200
tr, t Input rise and fall times Voo = 2.7V to 3.6V _ _ 100 ns/V
Ve =3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Voo = 1.2V to

Vee =5.5V.

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
Vee DC supply voltage -0.5t0+7.0 '
+lk DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVgp> Ve + 0.5V 50 mA

DC output source or sink current
+lo — bus driver outputs —0.5V < Vg < Ve + 0.5V 35 mA
DC V¢ or GND current for types with
*lanp, — bus driver outputs 7o ma
+lcc
Tstg Storage temperature range —65 to +150 ©
Power dissipation per package for temperature range: —40 to +125°C
P - plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Philips Semiconductors Product specification

Octal buffer/line driver (3-State) 741L.V244

DC ELECTRICAL CHARACTERISTICS

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

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Ve =1.2V 0.9 0.9
v HIGH level Input Vec =2.0V 1.4 14 v
" |voltage Voo =2.710 3.6V 2.0 2.0
Vecc=4.5t05.5V 0.7 * Ve 0.7 * Voo
Vee=1.2V 0.3 0.3
v LOW level Input Ve =2.0V 0.6 0.6 T
L |voltage Vec=27103.6V 0.8 038
Vec=4.5t05.5 0.3 * Voo 0.3+ Vge
Vee = 1.2V; V) = Vi or V. =l = 100pA 1.2
Voo =2.0V; V=V or V). —lp = 100uA 1.8 2.0 1.8
HIGH level output = TV T
VoH voltage; all outputs VCC =2.7V;V;=Vor VIL; lo= 100}1A 25 2.7 25 Vv
Ve =8.0V; V) = Vi or V(. o = 100uA 2.8 3.0 2.8
Ve = 4.5V; V) = Vi or VL. —lo = 100uA 4.3 4.5 4.3
HIGH level output | Ve =3.0V; V) = Vg or V. —lp = 8mA 2.40 2.82 2.20
VoH voltage; BUS driver v
outputs Vee =4.5V; Vi =Vyor V. —lp=16mA 3.60 4.20 3.50
Vee=1.2V; Vi =V or V). lp = 100pA 0
Voo =2.0V; V) = Vig or Vi lo = 100uA 0 0.2 0.2
LOW level output = TR —
VoL voltage; all outputs Ve =2.7V; V=V or V.. Io = 100uA 0 0.2 0.2 Vv
Vece=3.0V; Vi =Vyor V||_; |o = 100}1A 0 0.2 0.2
Vee=4.5V; Vi=Vyor V. lo=100pA 0 0.2 0.2
LOW level output | Ve =8.0V; V) = Vi or Vi lo = 8BmA 0.25 0.40 0.50
VoL voltage; BUS driver \
outputs Vec =45V, Vi =Vigor V. lo=16mA 0.35 0.55 0.65
Input leakage = A s
Iy g Voe =5.5V; V) = Ve or GND 1.0 1.0 uA
3-State output Vec =36V, Vi =VyorV.
loz OFF-state current | Vg = Vg or GND 2 19 A
Quiescent supply _ i s o .
lcc current: MSI Vee =5.5V; Vi =Vgc or GND; Ip =0 20.0 160 HA
Additional
Alge quiescent supply Ve =2.7Vt0 3.6V; V)= Vgc - 0.6V 500 850 UA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Octal buffer/line driver (3-State)

74LV244

AC CHARACTERISTICS
GND = 0V; t, =ty < 2.5ns; C|_= 50pF; R =1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40to +125°C | UNIT
Vee(V) MIN | TYP' | MAX | MIN | MAX
12 50
Propagation delay = 24 gt H
teHutpLy | 1Anto 1Yy, Figures 1, 2 2;7 13 17 23 ns
2An to 2Y,
3.0t03.6 92 14 18
451055 12 15
1.2 65
3-State output enable time 5 e = A2
tpzitpzL | 10Eto 1Yy, Figures 2, 3 27 16 29 36 ns
20E to 2Y,,
3.0t03.6 122 23 29
45t05.5 19 24
12 60
2.0 22 4 4
3-State output disable time e -
tppztprz | 10Eto 1Yy, Figures 2, 3 27 17 24 32 ns
20E to 2Y,,
3.0t03.6 132 21 26
451055 16 19
NOTES:

1. Unless otherwise stated, all typical values are measured at Tymp = 25°C.
2. Typical values are measured at Vo = 3.3 V.

AC WAVEFORMS

Vu=15VatVgc227Vand<36V

V=05 xVggatVgec<27Vand=245V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vx=Vo_L+03VatVec227Vand<36V

Vx=VoL+0.1 xVgcatVec<2.7Vand24.5V
Vy=Voy-03VatVgc=227Vand<3.6V

Vy =Vou—-0.1xVgcatVgc<2.7Vand245V

Vi

1Aq, 2An
INPUTS

GND

Vor

1Yn, 2Yn
OUTPUT

Ve

OE INPUT
GND

Vee
Q, OUTPUT
LOW-to-OFF
OFF-to-LOW
VoL

VoH

Q, OUTPUT

HIGH-to-OFF
OFF-to-HIGH
GND! =es e

outputs

enabled

outputs

) outputs
disabled |

enabled

SV00623

VoL

SVoo617

Figure 1. Input (1A, 2A,) to output (1Y, 2Y,)
propagation delays.
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Figure 2. 3-State enable and disable times.
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Product specification
Octal buffer/line driver (3-State)

74LV244

TEST CIRCUIT
Vi

CC o 2* Voo

o- Open

O- GND

v vo R =1k
PULSE

ot

N ot il

Test Circuit for Outputs

DEFINITIONS

Ry = Load resistor

C_ = Load capacitance includes jig and probe capacitiance.

Rt = Termination resistance should be equal to Zoyt of pulse generators.

SWITCH POSITION

TEST $1 Vee Vi
teLHAPHL Open <27V Vee
tpuztezL 2" Vee 2.7-36V 27V
tpHztpzH | GND = 45V Vee

5V00896
Figure 3. Load circuitry for switching times.
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FEATURES
® Wide operating voltage: 1.0to 5.5 V

® Optimized for low voltage applications: 1.0 to 3.6 V

® Accepts TTL input levels between Voc=2.7Vand Vg =3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vec=3.3 V,

Tamb = 25°C

® Typical Vony (output Vou undershoot) > 2 V at Veg=3.3 V,

Tamb = 25°C
® Qutput capability: bus driver
® |cc category: MSI

DESCRIPTION

Product specification

R N e R 1 S S . s 8 A R S A
Octal bus transceiver (3-State)
S . o . o S R, e D 0 s TR e S e s e SRS

74LV245

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.

QUICK REFERENCE DATA
GND =0V; Tamp =25°C; ty=t4<2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF;
PHUPLH [ A 10 B, By to A, Voc =33V 70 ns
C Input capacitance 35 pF
Cio Input/output capacitance 10 pF
e Power dissipation capacitance per buffer Veg=ida V 40 pF
PD V| =GND to Vg, note 1
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Vcc? x fi +5 (CL x Vg2 x fo) where:
f; = input frequency in MHz; C = output load capacitance in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
5 (CL % Vgc? x fo) = sum of the outputs.
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 I —40°C to +125°C 74LV245 DB 74LV245 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV245 PW 74LV245PW DH SOT360-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL FUNCTION INPUTS INPUTS/OUTPUT
1 DIR Direction OE DIR A, Bn
g’ g g g Aoto A; | Datainputs/outputs = L A=B Inpufs
—— L H Inputs B=A
10 GND Ground (0 V) " X Z -
12 g 12 1? Bp to B; | Data inputs/outputs NOTES:
=) H = HIGH voltage level
19 OE Output enable input (active LOW) L = LOW voltage level
oy X = don'tcare
20 Vec Positive supply voitage Z = highimpedance OFF-state
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Octal bus transceiver (3-State) 74LV245
PIN CONFIGURATION LOGIC SYMBOL
piR (1] [20] Vee 1 o
no 3] 5] 5 19
A1 E E Bo 2 Ao Il/(
[ | e 18
Az [I E By B ~
As [5] 16] B, e | 1 ] s
Ay (6] [75] B, 4 3 <l 17
As 7] By ) T = A 1 B2 16
As [8] 13] Bs s A F ~N
A [9] [12] Bs bj"\' 1 B 45
GND [0 [11] B, g1t -
e '71\‘—1 B .,
SV00624 L ks VPT*
Tl .,
LOGIC SYMBOL (IEEE/IEC) g De l/l(
[ 1 = 12
B Nes g [ o
L 3EN1 L | l B7
A‘E‘islm - ~ Svoos2s
<
[V1 j
2 D ZV 18
L 317
188, [ 18
Sy 315
LS . 314
) 18
B | 12
2008 - 31
SV00626
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Product specification

Octal bus transceiver (3-State)

74LV245

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vece DC supply voltage See Note 1 1.0 3.3 5.8 \
' Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee \Y
’ . ] : See DC and AC -40 +85 &
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Voe = 1.0V to 2.0V - - 500
. i Veec=2.0Vto 2.7V - - 200
t, t Input rise and fall times Voo = 2.7V to 3.6V _ = 100 ns/V
Ve = 3.6V to 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vgg = 1.2V to
Vce =5.5V.
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
Vee DC supply voltage -0.5t0+7.0 "
+ Ik DC input diode current Vi<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.5or Vg > Vg + 0.5V 50 mA
DC output source or sink current
£lo — bus driver outputs =0:5V= Vg= Vgt +10:5Y 35 ma
DC V¢ or GND current for types with
tlanD: |~ pys driver outputs 70 mA
+lcc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P - plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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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).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
v HIGH level Input Voe =2.0V 1.4 1.4 v
" | voltage Voo =2.710 3.6V 20 2.0
Vec=4.5t05.5V 0.7 * Ve 0.7 * Voo
Veec=1.2V 0.3 0.3
v, LOW level Input Vee =2.0V 0.6 0.6 v
L |voltage Vec=27103.6V 08 0.8
Vcc=45105.5 0.3+ Ve 0.3+ Vge
Vee =1.2V; Vi =Vy or V. —lp = 100pA 12
Vec =2.0V; Vi =Vyor V. —lg = 100puA 1.8 2.0 1.8
HIGH level output - T\ —
VOH voltage; all outputs VCC =27V, Vi=Vjor V||_; -IO = 100|JA 25 2.7 25 '
VCC =3.0V; V|= VIH or VIL; —|0 = 100uA 2.8 3.0 2.8
Vee =4.5V,V) = Vi or V. —lp = 100pA 4.3 45 4.3
HIGH level output | Vg = 3.0V;V| = Vyy or V. —lo = 8mA 2.40 2.82 2.20
Vou voltage; BUS driver \Y
outputs Vee =4.5V,V =V or V. ~lo = 16mA 3.60 4.20 3.50
Vee =1.2V; V= Vg or V.. lo = 100pA 0
Vge =2.0V; V)= Vi or Vi lo = 100uA 0 0.2 0.2
LOW level output = re =
VoL voltage; all outputs Vece =2.7V; Vi =V or VL. lo = 100pA 0 0.2 0.2 \"
Vee =3.0V;V =V or V. lo = 100pA 0 0.2 0.2
Vcc = 4.5V;V| =Vjyor V"_; |0 = 100|JA 0 0.2 0.2
LOW level output Vi =8.0V;V) = Vi or V. Ig = 8BmA 0.20 0.40 0.50
VoL voltage; BUS driver \Y
outputs VCC =4.5V;,V|=Vor VIL; lo=16mA 0.35 0.55 0.65
Input leakage
I cuﬁrem 9 Ve =5.5V; V) = Veg or GND 1.0 1.0 uA
3-State output Vee =5.5V; Vi =Vyor V.
loz OFF-state current | Vg = Vg or GND 9 10 HA
Quiescent suppl!
lec cument Mel PPY Ve =5.5V; V) = Vgg or GND; g =0 20.0 160 HA
Additional
Alce quiescent supply Vec =27V 10 3.6V; V| = Ve -0.6V 500 850 pA
current
NOTE:

1. All typical values are measured at Ty, = 25°C.
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Philips Semiconductors Product specification

Octal bus transceiver (3-State) 74LV245
AC CHARACTERISTICS
GND =0V; t, = t; < 2.5ns; C_= 50pF; R = 1KQ
SYMBOL PARAMETER WAVEFORM EENIR —40 to +85 °Ic-:'MITS —40to +125°C | UNIT
Vee(V) MIN | TYPT [ MAX | mIN | mMAX
1.2 45 28
Propagation delay 2.0 15 28 34
tpHteLH | Anto Bp; Figures 1 2.7 11 19 24 ns
Bnto Aq 301036 ® 16 20
451t05.5 83 11 14
152 55
3-State output enable time 20 19 il 39
tpztpzL | OE to Ay Figures 2 2.7 14 23 29 ns
Do By 301036 102 18 23
451055 8.5% 14 18
1.2 65
3-State output disable time 2.0 24 32 39
teuzteiz | GE = g:‘ Figures 2 2.7 18 24 29 ns
3.0t03.6 142 20 24
45t05.5 11.58 16 19

NOTES:

1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Vg = 3.3 V.

3. Typical values are measured at Voc =5.0 V.

AC WAVEFORMS

Vm=15VatVgc=227Vand<3.6V
Vm=05VxVecatVec<27Vand24.5V

VoL and Vo are the typical output voltage drop that occur with the output load.
Vx=VoL+03VatVec227Vand<36V
Vx=VoL+0.1xVgcatVec<27Vand245V
Vy=Voy—-03VatVgc227Vand<3.6V
Vy=Voy—-0.1xVgcatVegc<27Vand245V

Vi
An. Bq INPUT Vi OF INPUT
GND
v,
tPHL tPLH ouTPit
LOW-0-OFF

OFF-to-LOW
Voo

Bn, Ap OUTPUT

Vox
SV00627 OuTPUT

‘ HIGH-to-OFF
Figure 1. Input (A, By,) to output OFF-to-HIGH

(Bn, Ap) propagation delays and the output transition times. GNO T Sodtputs .

outputs ~outputs outputs
ena%led disabled 1 enabled

SV00628

Figure 2. 3-State enable and disable times.
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Octal bus transceiver (3-State) 74LV245

TEST CIRCUIT
v
$C o- 2" Vee

o- Open
o~ GND

-1k

Vi Vo AL
| PULSE
GENERATOR B
AT J_ CLI sopF & AL=1k

Test Circuit for Outputs
DEFINITIONS

R = Load resistor
C_ = Load capacitance includes jig and probe capacitiance.
Ry = Termination resistance should be equal to Zoy of pulse generators.

SWITCH POSITION

TEST Sy Vee v
tpLHPHL Open <27V Vee
teiztezL | 2° Vee 2.7-36V 27V
teHztPzH GND 245V Vee

SV00896

Figure 3. Load circuitry for switching times.
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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 Voo =2.7 V and Vg = 3.6 V

® Typical Vo p (output ground bounce) < 0.8 VatVgc=3.3V,
Tamp=25°C

® Typical Vony (output Vou undershoot) > 2 V at Veg =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

® Qutput capability: standard

® |¢ category: MSI

QUICK REFERENCE DATA
GND =0 V; Tamb = 25°C; t, =t;< 2.5 ns

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 (Ig to I7), an
output enable input (OE) and three select inputs (Sg, Sy, S,). 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ =15 pF;
IhtoY Vec =33V 14
tpHL/tPLH IhtoY 16 ns
ShtoY 19
SptoY 20
C Input capacitance 3.5 pF
C Power dissipation capacitance per gate Vec=33V 44 pF
PD P p 9 V)= GND to Vgc!
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in W)
Pp = Cpp x Voc? x fi + 5 (CL x Vgg? x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; Ve = supply voltage in V;
5 (Cp x Vge? x fo) = 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 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 I —40°C to +125°C 74LV251 DB 74Lv251 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV251 PW 74LV251PW DH SOT403-1
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Philips Semiconductors

Product specification

8-input multiplexer (3-State) 74LV251
PIN CONFIGURATION PIN DESCRIPTION
o7 el 7] Yoo NUMBER | SYMBOL FUNCTION
CEN 15 ] ‘1"43'15' } '215' lotol; | Multiplexer inputs
e ra i —
‘E :J : 5 b Multiplexer output
4
IO(: i 6 Y Complementary multiplexer output
UEN Al oot (act
7 OF 3-State output enable input (active
v[& | ERE) LOW)
qe[7 | [0 ] s 8 GND Ground (0 V)
GNDE EE 11,10,9 Soto Sy | Selectinputs
o 16 Vee Positive supply voltage
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
1110 |9 MUX
I I I I E
S0 st 82
1 0
! "o 10 G%
3 14 9 2
2 l2 4 0
Y 5
Te——rof 13 3 1
2 2
15— 1y vio— & v 5
1—3
14— l5
15 4 v S 6
13— 1g ”
5
12 7 o 13 6
T 12 7
7
SV00630 SV00631
FUNCTIONAL DIAGRAM
4 3 2 1 15 14 13 12

o |4

b 3 [ s

1 Sy
10 Sy
9 S,

MULTIPLEXER

SV00632
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8-input multiplexer (3-State) 74LV251

FUNCTION TABLE

INPUTS OUTPUTS

»
»
g)
S
[
o
=
o
&
Gy

l-r—r-r—r—r-l—l—r—l—l—l—r—r-r—r—:[%
E L& T E E E T T e e e
B 5B IR B T T E R CE SR T e
T ETrrTETro|Ecr | =oor]x
XX X XX X X X|XXXX|XXIr|Xx
X X X XX X X X|X XXX|IrXX|X
X X X XX X X X|XXTIr|XXXX|X
X X X XX X X X|ITr XX|XXXX|X
X X X XX X T r|XXXX|XXXX|X
X X X X|IT r X XX XX X|X XX X|X
HX T X X X XXM XXX X
I X XX X X XX XXX|XXXX|X
= 3 ¢ ElE X0 ElFEaE rrESEE NS
= EEE = 2 2l e el =

NOTES:

H HIGH voltage level

LOW voltage level

don't care

high impedance OFF-state

ik
X
74

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 10 3.3 3.6 Vv
" Input voltage 0 - Vee \Y
Vo Output voltage 0 - Vee v
) . . . See DC and AC -40 +85 ”
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Voo = 1.0V to 2.0V - - 500
t t Input rise and fall times Vec=2.0Vto 2.7V - - 200 ns/V
Vee =27V to 3.6V - - 100

NOTE:
1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Vg = 5.5V.
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8-input multiplexer (3-State) 74LV251

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —0.5t0 +4.6 \
+ ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vge +0.5V 50 mA
DC output source or sink current
+lo — standard outputs -0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with
if'?cN(E:) — standard outputs =0 ik
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
Tor — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 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 TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
HIGH level Input —
Vii | yohmse Veg=20V 14 1.4 %
Vec=271036V 20 20
Veg=12V 03 0.3
LOW level Input =
ViL vohage Vec=20V 0.6 0.6 v
Vec=271t036V 0.8 0.8
Vec=1.2V; V| =V|yor V. —lo=100pA 12
Vou HIGH level output Vee=2.0V; V| =VyorV.-lo=100uA 1.8 2.0 1.8 v
voltage; all outputs [y =27 V; V| = Vjy or V. —lg = 100pA 25 27 25
Vee =3.0V; V) = Vi or V. —lo = 100pA 2.8 3.0 2.8
HIGH level output
voltage;
VoH STA'\?DARD Vee=8.0V; Vi =VyorV.—lo=6mA 2.40 2.82 2.20 \
outputs
Veec=1.2V; Vi =V or V. lp = 100pA 0
VOL LOW level output Vec=20V;V,=Vyor V|L; lo =100pA 0 0.2 0.2 v
voltage; all outputs [y =27 V; V; = Vjy or V.. Ig = 100uA 0 0.2 0.2
Ve =3.0V; V) = Vi or VL. Io = 100pA 0 0.2 0.2
LOW level output
voltage;
Vo | STANDARD Ve =3.0V; Vi = Vg or Vi, Io = 6mA 025 | 0.40 0.50 v
outputs
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8-input multiplexer (3-State) 74LV251

DC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Input leakage
I e Y Vo =3.6V; V) = Vg or GND 1.0 1.0 uA
Quiescent suppl
loc | carront. MSI PP 1Ve=386V; V) =Veg or GND; Io =0 20.0 160 uA
Additional
Alcc quiescent supply Vee=27V1t036V;V|=Vec-06V 500 850 uA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V, t, = t= 2.5ns; C_ = 50pF; R_ = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM o —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN [ TYPT [MAX [ MIN | MAX
1:2 90
Propagation delay ' 2.0 31 58 70
tPHUIPLH | | 1o Y Figure 1 =7 = e = ns
3.0t03.6 172 34 41
1.2 100
Propagation delay . 2.0 34 65 7
tPHUtPLH | | 4o Y Figure 2 =7 = P = ns
3.0t03.6 192 38 45
12 120
Propagation delay . 2.0 41 77 92
tpHUPLH SptoY Figure 1 27 30 56 58 ns
3.0t03.6 232 45 54
1.2 125
Propagation delay ’ 2.0 43 82 97
tPHLAPLH SptoY Figure 2 27 31 50 7 ns
3.0t03.6 242 48 57
1.2 65
M 3-State output disable time Fitiure:2 2.0 22 43 51 ns
PEHiEZL. || GE10Y,Y 2 27 16 3 3
3.0t0 3.6 122 25 30
1.2 60
3-State output disable time x 2.0 22 39 48
toHZiPLZ | OF to V.Y Figure2 27 7 29 36 i
3.01t03.6 132 24 29

NOTES:
1. Unless otherwise stated, all typical values are measured at Ty, = 25°C
2. Typical values are measured at Voo =3.3 V.
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Product specification

8-input multiplexer (3-State)

74LV251

AC WAVEFORMS

Vm=15VatVec227V

VmM=05VxVgcatVec<27V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vx=Vo_+03VatVec227V
Vx=VoL+0.1xVgcatVec<27V

Vy=Vpy—-0.3VatVgc 227V
Vy=VpoH—-0.1xVgcatVec<2.7V

¥ee

| INPUT

n-sn

GND

VoH

Y OUTPUT

SV00633

Figure 1. Multiplexer input (I,) and select input (S,,) to
output (Y) propagation delays.

In Sn INPUT

SV00634

Figure 2. Multiplexer input (I, and the select input (Sy,) to
output (Y) propagation delays.
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Ve e -n

OE INPUT

GND

Vee - -
OUTPUT
LOW-to-OFF
OFF-to-LOW

OUTPUT
HIGH-to-OFF m
OFF-to-HIGH
GND - - - A e =
out ouf S
enabled 7] enabled
SV00635
Figure 3. 3-State enable and disable times
TEST CIRCUIT
Vee
Vi Vo
PULSE
50PF < Ri=1Ka

1

Test Circuit for switching times

DEFINITIONS

Ry = Termination resistance should be equal to Zoyr of pulse generators.
R = Load resistor

C_ = Load capacitance includes jig and probe capacitance

TEST Vee v,
teLHAPHL <27V Vee
2.7-36V 2.7V

SV00776

Figure 4. Load circuitry for switching times.
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Product specification

Quad 2-input multiplexer (3-State)

74LV257

FEATURES
® Optimized for low voltage applications: 1.0 to 3.6 V
® Accepts TTL input levels between Vo =2.7 Vand Voo =3.6 V

® Typical Vg p (output ground bounce) < 0.8 V at Ve =3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) >2 V at Vg =3.3 V,
Tamb =25°C

® Non-inverting data path

® Qutput capability: bus driver

® | category: MSI

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 (1l to 4lo) are
selected when input S is LOW and the data inputs from source 1 (1l
to 4l4) are selected when S in 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 OE is
HIGH.

The logic equations for the outputs are:
1Y =0E x (1l xS+ 1lgx S)
2Y=0Ex (24 x S+ 2y x5)
3Y=0Ex (3l{ xS+3lpx3)
4Y = OE x (411 x S + 4lp x S)

QUICK REFERENCE DATA
GND=0V; Tymp =25°C; t,=tj< 2.5 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ =15pF;
tPHL/tPLH nlp, nly to nY Vec =33V 10 ns
StonY 14
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate V;=GND to V¢! 30 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp = Cpp x Vo2 x fi + 3 (CL x Vc? x f) where:
f; = input frequency in MHz; C| = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL % Vge? % fo) = 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 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 Il —40°C to +125°C 74LV257 DB 74LV257 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV257 PW 74LV257PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
[ o ] PIN
S[I E Ves NUMBER SYMBOL FUNCTION
1o 2 15 | OE 1 S Common data select input
“‘E Z\ 4 2,511, 14 1lp to 4l | Data inputs from source 0
i 1
'YE‘Z i 3,6,10, 13 114 to 4l | Data inputs from source
4,7,9,12 1Y to 4Y | 3-state multiplexer outputs
W e 8 GND | Ground (0 V)
a5 ] [T 36 5 oF 3-State output enable input
[T ] [0 ] 3 (active LOW)
1 V Positive supply voltage
ono[E ] 5 o 6 cc pply g
5V00636

1998 May 20

853-1985 19420




Philips Semiconductors Product specification

Quad 2-input multiplexer (3-State) 74LV257
LOGIC SYMBOL FUNCTIONAL DIAGRAM
2 3 5 6 11 10 14 13
NEEEEEN u
1lo 11, 2lp 21y 3o 3ly 4lp 4l 3 | 1 B
PR 5 | 2l ||
15— oE 6 | 2l o 7
3-STATE
SELECTOR MULTIPLEXER
1Y 2y 3y 4y 1 | 3l OUTPUTS
— ay| 9
1] = =
4 7 9 12 14 | 4l
SV00637 —1 av| 12
13 | 41 ||
LOGIC SYMBOL (IEEE/IEC)
: i
1 1 115
61 $V00639
B Nen
FUNCTION TABLE
- | [
2 T MUX > INPUTS OUTPUTS
3 ' v - OE s nly nly nY
5 H X X X z
é i L H X L (i
L H X H H
1 I L L X L
16 9 | L H X H
NOTES:
14 H = HIGH voltage level
12 L = LOW voltage level
12 X = don'tcare
Z = highimpedance OFF-state
SV00638
LOGIC DIAGRAM
a 1Y
110 v
21 —D i -
2l —D
5 > Pl
3l —{>
4y —D i =
aly —D
oe >0
M
SV00640
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Quad 2-input multiplexer (3-State)

74LV257

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 \
Vi Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee \"
" : ; " See DC and AC -40 +85 &
Tamb Operating ambient temperature range in free air characteristics _40 +125 C
Vee = 1.0V to 2.0V _ _ 500
+ I Vecc=2.0Vto 2.7V
t b Input rise and fall times Voo =27V 10 3.6V = - ?gg ns/V
NOTE:

1. The LV is guaranteed to function down to Vgc = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Vg =3.6V.

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5to +4.6 Vv
+ Ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo<-0.50rVg> Ve + 0.5V 50 mA
DC output source or sink current
+lp _bus driver outputs -0.5V < Vg <Vgg + 0.5V 35 mA
DC V¢ or GND current for types with
iil?ND’ — bus driver outputs 70 mA
cc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Quad 2-input multiplexer (3-State) 74LV257
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 TYP! MAX MIN MAX
Vec=12V 0.9 0.9
HIGH level Input =
Vi voltage Vec=20V 1.4 1.4 Vv
Vec=271t036V 2.0 2.0
Vec=12V 0.3 0.3
LOW level Input -
ViL voltage Vec=20V 0.6 0.6 v
Vec=27t036V 0.8 0.8
Ve =1.2V; V)= Viy or Vi —lo = 100pA 1.2
v HIGH level output Veec =2.0V; V) =V|yorV.-lo=100pA 1.8 2.0 1.8 v
OH [ voltage; all outputs [yoC =27 V; Vy = Vi or Vi, —lo = 100pA | 2.5 27 25
Vee =3.0 V; V) = Viy or V. o = 100pA 2.8 3.0 2.8
HIGH level output
Vou voltage; BUS driver | Vo =3.0V; V=V or Vi —lo = 8mA 2.40 2.82 2.20 \
outputs
Ve =1.2V; Vi = Vg or VL. lo = 100pA 0
v LOW level output | Vec =2.0V; Vi =V or Vy; lo = 100uA 0 0.2 0.2 ”
OL | voltage; all outputs [V =27 V; V; = Vi or Vi lo = 1005A 0 0.2 0.2
Vee=38.0V; Vi =Vyor V. lo=100pA 0 0.2 0.2
LOW level output
VoL voltage; BUS driver | Vee =3.0V; Vi =Vyor V.. lo = 8mA 0.20 0.40 0.50 v
outputs
Input leakage
I Cuﬁrem g Vee =3.6V; V) = Ve or GND 1.0 1.0 HA
3-State output Ve =86V, Vi=VorV.
loz OFF-state current | Vg = Vg or GND 2 10 BA
Quiescent supply A5 —— ur
Icc current. MS| Vec=36V; V=V or GND; Ig =0 20.0 160 uA
Additional
Alec quiescent supply Vec=27V1t036V;V,=Vec-06V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Quad 2-input multiplexer (3-State) 74LV257

AC CHARACTERISTICS
GND = 0V; t, =ty < 2.5ns; C|_= 50pF; R = 1KQ

CONDITION el
SYMBOL PARAMETER WAVEFORM —40 to +85 °C -40 to +125 °C UNIT
VeelV) MIN | TYPT | MAX | MIN | MAX
1.2 65
Propagation delay 2.0 22 43 51
tPHUAPLH :‘]:? :g gz Flgurs'1 27 16 31 38 =
3.0t03.6 122 25 30
1.2 85
tPHULtPLH ;r&psgation delay Figure 1 23 z? i? ig ns
3.0t0 3.6 162 33 39
1.2 60
T— %Et:)tisutput enable time Figure 2 22 ?2 :23: ;i =
3.0t036 112 23 27
1.2 65
P %Ettalgigu!put disable time Flgore 2.0 24 40 49 ns
2 18 32 37
3.0t0 3.6 142 26 30

NOTES:
1. Unless otherwise stated, all typical values are measured at Ty = 25°C
2. Typical values are measured at Voo =3.3 V.

AC WAVEFORMS
VM =05xVgcatVegc <27V
Vy=15VatVec 227V Vi
Vx=VoL+03VatVgc227V OF INPUT
Vx=VoL+0.1xVgcatVge<2.7V
Vy = Von—0.3Vat Ve 22.7V GND
Vy=Vpoy—-0.1xVgcatVec <27V
VoL and Vpn are the typical output voltage drop that occur with the Ve - -
OUTPUT
output load. COWIEOEE
OFF-to-LOW
Vee VoL
S, nlg, nly
INPUTS
VoH
e OUTPUT
HIGH-to-OFF Vn
. OFF-to-HIGH
. i B outputs tput
outputs < outputs
nY OUTPUT ansviea disabled enabled
VoL SV00642
SV00641

Figure 2. 3-State enable and disable times.
Figure 1. Input (S, nlg, nly) to output (nY) propagation delays.
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Quad 2-input multiplexer (3-State) 74LV257

TEST CIRCUIT
VTCC
v Vo

50pF
R s

Test Circuit for switching times

Ri= 1KQ

DEFINITIONS

Ry = Termination resistance should be equal to ZoyT of pulse generators.
R = Load resistor

C = Load capacitance includes jig and probe capacitance

TEST Vee v

tPLHAPHL <27V

Vee

2.7-3.6V 27V

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 Vgc=2.7 Vand Veg=3.6 V

® Typical Vo p (output ground bounce) < 0.8 V at Vgc=3.3V,
Tamb =25°C

® Typical Vony (output Vou undershoot) > 2 V at Vg =3.3 V,
Tamb=25°C

® Combines demultiplexer and 8-bit latch
® Serial-to-parallel capability

® Qutput 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

® | category: MSI

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 (Qq to Q7), 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 (LE). 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 (Ag to Ap) 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.

QUICK REFERENCE DATA
GND=0V; Tymp =25°C; t,=t;<2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF;
D, A, to Qg Ve =33V 17
tPHUPLH | E 1o Qn 16 s
MR to Qq 14
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per latch V| =GND to V¢c! 19 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp = Cpp x Voc? x fi + 3 (C x Ve x f) where:
f; = input frequency in MHz; C_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Vee? x fo) = 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 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 Il —40°C to +125°C 74LV259 DB 74LV259 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV259 PW 74LV259PW DH SOT403-1
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8-bit addressable latch 74LV259
PIN CONFIGURATION PIN DESCRIPTION
[ N ] PIN
a[T] ] vee NUMEER | MECL FUNCTION
A"Z E VR 12,8 Ao to Ay | Address inputs
4,5,6,7,9,
A,E E E 1 0‘5116' 12 Qp to Q; | Latch outputs
Qo[ 4| ) 8 GND Ground (0 V)
o5 ] [12 ] o, 13 D Data input
QZE Z] Qs 14 CE Latch enable input (active LOW)
Oa[z @ = 15 MR Conditional reset input (active LOW)
16 V Positive supply voltage
ol | an cc pply voltag
SV01602
LOGIC SYMBOL LOGIC SYMBOL (IEEE/IEC)
14 35 G8
| o
Y af—a ox T 9.100
18— D 5 04 1 (;;0—4
Ql— 6 " g 4 -
Qt—7 2 o 14
3 67 |-
1—— Ao Ql— 9 ain] 2 24
2—] A Qsf— 10 & |,
3t
3— A, Qs— 11 L
9
MR — 12 44
T T L 10
54
15 I
Svoi1e601 64 — 11
7 :: 12
SV01603
FUNCTIONAL DIAGRAM MODE SELECT TABLE
LE | MR MODE
| Q| 4 L, H | Addressable latch
1A | il s H H Memory
2|4 1-0f-8 — L L Active HIGH 8-channel demultiplexer
DECODER || Q] s
- H L Reset
3|A2 — Qg 7
— 8 LATCHES
— Q4] o
14|CE Qs| 10
15 |MR Q| 11
._.._—Q
1210 Q7] 12
SV01604
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8-bit addressable latch 74LV259
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODES |——
MR LE D Ao Aq Az Qg Qq Qz Q3 Q4 Qg Qg Q7
Master reset L H X X X X L I L L L L [ L
L L d (1 L. I Q= L L L L L L L
L L d H 1t I L. Q=d (i L L L L L
L 5 d L H L K L Q=d L L L It L
Demultiplex
(active HIGH) L. L d H H L L 5 L Q=d L |4 L L
decoder L L d i L H =
(when D = H) L L L I Q=d L L L
L L d H L H L L L L L Q=d L L
L L d L H H L L L L I L Q=d L
L 1L d H H H L L L L L L Q=d
Store (do nothing) H H X X X X q0 ql q2 q3 q4 95 q6 q7
H L d 1t L L Q=d ql q2 q3 q4 q5 q6 q7
H L d H L L q0 Q=d q2 q3 q4 a5 q6 q7
H L d L H L q0 ql Q=d q3 q4 q5 q6 q7
H (18 d H H L 0 1 2 Q=d 4 5 6 7
Addressable latch 2 a 3 i S c 2
H L d L5 L H q0 ql q2 q3 Q=d q5 q6 q7
H L d H L H q0 qt q2 q3 q4 Q=d q6 q7
H L d L H H q0 q1 q2 q3 q4 q5 Q=q q7
H L d H H H q0 ql q2 q3 q4 q5 q6 Q=d
NOTES:
H = HIGH voltage level
L = LOW voltage level
X = don'tcare
d = HIGH or LOW data one set-up time prior to the LOW-to-HIGH LE 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
Vee DC supply voltage See Note 1 1.0 33 3.6 Vv
\ Input voltage 0 = Vee Vv
Vo Output voltage 0 - Vee \
Tamb Operating ambient temperature range in free air S;Zgg::g@g __38 ;8255 °C
Vee = 1.0V to 2.0V = = 500
tr t Input rise and fall times Vee=2.0Vto 2.7V - - 200 ns/V
Vee =27V to 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Voe = 1.2V to Vg = 5.5V.
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8-bit addressable latch 74LV259

ABSOLUTE MAXIMUM RATINGS!: 2

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

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0 +4.6 \%
+ ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo<-0.50rVg> Ve +0.5V 50 mA
DC output source or sink current y
+lo  nderd Butesits 0.5V < Vg < Vgg + 0.5V 25 mA
DC V¢ or GND current for types with
iil?é“g — standard outputs 50 ma
Tstg Storage temperature range —65 to +150 &0}
Power dissipation per package for temperature range: —40 to +125°C
p — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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 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 TYP? MAX MIN MAX
Vec=12V 0.9 0.9
HIGH level Input =
Vit | voage Voc =20V 1.4 1.4 v
Vec=27t036V 2.0 2.0
Vee=12V 03 03
LOW level Input -
Vit | vohage Vee=20V 0.6 0.6 v
Voc=271036V 0.8 08
Veec=1.2V; V| =VyorV.~lg=100uA 1.2
v HIGH level output Vee=2.0V; V| =Vyor V. —lo=100pA 1.8 2.0 1.8 v
OH [ voltage; all outputs  [VCC =27 V; V= Vi or Vi, —lo = 1000A 25 27 25
Voe = 3.0 V; V) = Vi or Vi —lo = 100pA 2.8 3.0 2.8
HIGH level output
voltage;
VOH STA’%DARD VCC =3.0V; V| = VIH or V||_; —|o =6mA 240 2.82 2.20 v
outputs
Vee=12V; Vy=Vyor V. lo=100pA 0
v LOW level output Vec =2.0V; Vi = Vg or Vj; lg = 100uA 0 0.2 0.2 v
OL [ voltage; all outputs [V = 2.7 V; V; = Vg or Vit lo = 1000A 0 0.2 0.2
Vee=3.0V; V= Vjyor Vi, lp = 100pA 0 0.2 0.2
LOW level output
voltage;
VoL STASDARD Vee =30 V; V)= Vg or VL. Io = 6mA 0.25 0.40 0.50 v
outputs
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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).

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN [ TYPT [ MAX MIN MAX
Input leakage
R R g Ve =356 V; Vi = Vog or GND 1.0 10 | uA
Quiescent suppl
lc | cument MSI PPY | Ve =86 V; V) = Vg or GND; g =0 20.0 160 LA
Additional quiescent
Alcc | supply current per | Veo=27V1036V; V,=Voc—-06V 500 850 uA
input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND =0V; t; =t < 2.5ns; C = 50pF; R = 1KQ
LIMIT!
CONDITION 3
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125 °C UNIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 105
Propagation delay ’ 2.0 36 49 61
tpHLA Figure 2 ns
PHLAPLH DtoQn g o o5 = -
3.0t03.6 202 29 36
1.2 105
Propagation delay y 2.0 36 49 61
tpHUtPLH A to Qp Figure 3 o =5 ey 7 ns
3.0t03.6 202 29 36
1.2 100
Propagation delay ; 2.0 34 48 60
F 1
tPHUtPLH [EtoQ, igure 57 o T = ns
30t0 3.6 192 28 35
12 90
Propagation delay ) 2.0 31 43 53
t Figure 4 ns
PHL MR to Q, . 2.7 23 31 39
3.0t03.6 172 25 31
2.0 34 10 41
tw E'fep}_‘;"z‘f o Figure 1 27 25 8 30 ns
3.0t03.6 20 62 24
2.0 34 10 41
i e B uiins Figure 4 27 25 8 30 ns
3.0t03.6 20 62 24
12 35
Set-up time ) 2.0 24 12 29
tsu D Anto LE Figure 5 and 6 = T = = ns
3.0t03.6 14 72 74
1.2 -30
Hold time ; 2.0 5 -10 5
th DtoLE R 27 5 -8 5 "
3.0t03.6 5 -62 5
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74LV259

AC CHARACTERISTICS (Continued)
GND = 0V; t, = t; < 2.5ns; C(_= 50pF; R = 1KQ

CONDITION —40 to +85 °C —40to +125°C
SYMBOL PARAMETER WAVEFORM UNIT
Vee(V) MIN TYP! MAX | MIN MAX
1.2 -20
Hold time : 2.0 5 =7 5
t Figure 6 ns
fi Aqto TE - 27 5 i 5
3.0t036 5 —42 5
NOTES:
1. Unless otherwise stated, all typical values are measured at Tamp = 25°C
2. Typical values are measured at Vo = 3.3 V.
AC WAVEFORMS
Vm=15VatVgc227Vand<3.6V,
Vm=05xVccatVec<27Vand=245V. Vee
VoL and Vpy are the typical output voltage drop that occur with the
output load. An INPUT VM
GND

Vee
GND - - -
Vee

LE INPUT

GND - - -

Vor
Q, OUTPUT

SV01605

Figure 1. Enable input (LE) to output (Q,,) propagation delays
and the enable input pulse width.

Vee
Dy INPUT

GND

Vor

Qp OUTPUT

SV01608

Figure 2. Data input (D) to output (Q,) propagation delays.
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Vou

Q, OUTPUT

SV01607

Figure 3. Address inputs (A;) to output (Q;)
propagation delays.

Vee
MR INPUT

GND

Vo
Q, OUTPUT Vu

NOE, S=TEFE Semssas

SV001606

Figure 4. Conditional reset input (MR) to output (Q,,)
propagation delays.
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8-bit addressable latch

74LV259

AC WAVEFORMS (Continued)
Vm=15VatVgc>27Vand<36V,;
Vm=05xVgcatVgc<27Vand>45V.

VoL and Vo are the typical output voltage drop that occur with the
output load.

Noc
LE INPUT

GND

Vee
Dy, INPUT Vi
GND

VoH
Q, OUTPUT

VoL

The shaded areas indicate when the input is permitted
to change for predictable output performance

SV01609

Figure 5. Data set-up and hold times for D input to LE input.

Vee
An INPUT Vum ADDRESS STABLE

GND

Vee

CE INPUT

GND

The shaded areas indicate when the input is permitted to change for predictable
output performance.
SV01610

Figure 6. Address set-up and hold times for
A inputs to LE input.

1998 May 20

TEST CIRCUIT

PULSE
GENERATOR

DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zoy of pulse generators.

SWITCH POSITION

TEST s Vee v,
tpLHAPHL Open <27V Vee
2.7-3.6V 27V

SV00905

277

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 Vg = 2.7V and Ve = 3.6V

® Typical Vo_p (output ground bounce) < 0.8V @ V¢ = 3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2V @ Vg = 3.3V,
Tamb =25°C

® |deal buffer for MOS microprocessor or memory
® Common clock and master reset

® Qutput capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t =ty <2.5ns

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 (Qn) 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay 12
tPHL/tPLH CP to Qn; CL = 15pF 13 ns
MR to Q, Vee =3.3V
frnax Maximum clock frequency 110 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per flip-flop Notes 1 and 2 20 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vec? xfi +2 (CL x Vec? x fo) where:
fi = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
T (CL x Vgc? % fo) = sum of the outputs.
2. The condition is V; = GND to Vo
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
20-Pin Plastic DIL —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 I —40°C to +125°C 74LVv273 DB 74LV273 DB SOT339-1
20-Pin Plastic TSSOP —40°C to +125°C 74LV273 PW 74LV273PW DH SOT360-1
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273
PIN CONFIGURATION LOGIC SYMBOL
11
VR [1] e [20] Vee - — L, . Qpb—— 2
Q [2] 19 Q; PRI, ) o —
% [ 18 o7 7 —D; Ql——m= &
Dy [4] [17] Ds
o O ) o 8 ——1 Dy Ql——v o
a [g] 75 o5 13 ——— D4 Q4 f—— 12
D; [7] (12 Ds 14 —— D5 Q —— 15
Dy [8] 73] D4 17 ——— Dg Qg ——— 16
Qs [9] 119 Q. 18 —— D7 Q f—— 19
GND [10} 7] cp r%n
1
SV00366 SV00367
PIN DESCRIPTION LOGIC SYMBOL (IEEE/IEC)
PIN
NUMBER SYMBOL FUNCTION
1 MR Master reset input (active-LOW)
35512 ?'912' Qpto Q7 Flip-flop outputs . =
?441 ; ?2313‘ DotoD; | Datainputs 1—5\:‘
10 GND Ground (0V) 3 == [ 2
Clock input (LOW-to-HIGH, edge- 4 5
" cp triggered) 7 6
20 Vee Positive supply voltage 8 9
13 12
14 15
17 16
18 19
SV00368
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273
FUNCTIONAL DIAGRAM FUNCTION TABLE
— INPUTS OUTPUTS
OPERATING MODE
MR cP D, Qg to Q;
3 |p, Gyl B Reset (clear) 1 X X L
Load (‘1") H i) H
4 _|Dy | 5
Load (‘0") H T | L
7 _|D, Q| 6
H = HIGH voltage level
8 |Dy Q| 9 h = HIGH voltage level one set-up time prior to the
FFO LOW-to-HIGH CP transition
13 | Dy Flf7 Q| 12 L = LOW voltage level
| = LOW voltage level one set-up time prior to the
14 |Ds Q| 15 LOW-to-HIGH CP transition
o = LOW-to-HIGH clock transition
17_|Dg Q| 16 X = Don't care
18 |Dy Q| 19
o wm §
1_|cp
5V00369
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Notel 1.0 3.3 5.5 \
" Input voltage 0 - Vee Y
Vo Output voltage 0 - Vee \"
T Operating ambient temperature range in free See DC and AC —40 +85 °c
amb air characteristics —40 +125
Vee = 1.0V to 2.0V _ - 500
; . Vee =2.0Vto 2.7V _ - 200
ty, t Input rise and fall times Voo =2.7V to 3.6V - - 100 ns/V
Vcc =3.6Vto 5.5V - 50
NOTES:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Ve = 5.5V.
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Product specification

Octal D-type flip-flop with reset; positive edge-trigger 74LV273
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
Vee DC supply voltage -0.5t0 +7.0 "
+hk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50rVg> Vge + 0.5V 50 mA

DC output source or sink current
tlp _ standard outputs -0.5V < Vg < Vg + 0.5V o5 mA
DC V¢ or GND current for types with
tl?gé’ —standard outputs 50 ma
Tstg Storage temperature range —65 to +150 %©
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Voo = 1.2V 0.9 0.9
Vin HIGH level Input | Voc =2.0V 1.4 1.4 v
' voltage Voo =2.7103.6V 2.0 2.0
Veec =4.5t05.5V 0.7*Vee 0.7*Vee
Voo = 1.2V 0.3 0.3
v LOW level Input Vee =2.0V 0.6 0.6 v
L |voltage Voo =2.7103.6V 0.8 0.8
Vec=45105.5 0.3"Vee 0.3"Vee
Voe = 1.2V; V) = Vi or Vi —lo = 100pA 12
Vee =2.0V; V=V yor V. —lg = 100uA 1.8 2.0 1.8
HIGH level output — =y A e
voltage, all outputs|VCC = 2.7V Vi = Vi or Vii; ~lo = 1004A 25 2.7 25 v
Vee =3.0V; Vi=Vyor VIL: —lp = 100uA 2.8 3.0 2.8
Vo Voo = 4.5V;V = Vi of ViL. —lo = 1005A 43 45 43
HIGH level output [y _ 3.0v:V, = Vyyy or Vi ~lo = 6mA 240 | 282 2.20
voltage; d v
TANDARD
gutputs Veec =4.5V;V = Vg or V. —lp = 12mA 3.60 4.20 3.50
Vec=1.2V; Vi=Viyor V. lo=100uA 0
Vee =2.0V; Vi=VyorV.lg=100uA 0 0.2 0.2
LOW level output = - =
votage: ol outouts | Veg = 2:7V; Vi = Vi or Vi, I = 1004A 0 0.2 0.2 v
Ve =3.0V;V =V or V. Io = 100pA 0 0.2 0.2
Vou Voe =4.5V;V| = Vi or V.. Io = 100pA 0 0.2 0.2
533!;2“ eloutput |y 2 3.0V, = Vi or Vi, lo = 6mA 025 | 0.40 0.50
g Vv
STANDARD
outputs Vec=4.5V,Vi =Vyor V||__; lo=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)

LIMITS
SYMBOL | PARAMETER TEST CONDITIONS T T T ey UNIT
fp . | s eekage Vg = 5.5V; V= Vg or GND 10 10 | A
TS (C:Juurireesnt;?thsslupply Veg = 5.5V; V) = Vo or GND; I = 0 20.0 160 A
Additional
Alge quiescent supply Vee =27V to 3.6V; V| = Ve —0.6V 500 850 HA
current per input
NOTE:
1. All typical values are measured at Tymp = 25°C.
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C_= 50pF; R = 1KQ
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM SEERaTion —40to +85°C —40t0 +125°C | yNIT
Vee(V) MIN [ TYPT [ MAX | MIN | MAX
1.2 = 75 - = -
) 2.0 - 26 32 - 41
tesighsiy gg"::%an"“ deiay Figure 1 27 = 0 2% | & 30 ns
3.0t03.6 - 142 19 - 24
451055 - - 16 ~ 20
1.2 - 80 - - -
! 2.0 - 27 44 - 56
i 5’%‘:29&‘"” delay Figure 2 27 = 20 B’ | = | 4 ns
3.0t03.6 - 152 26 - 33
451055 - - 22 ~ 28
) 2.0 34 9 - 41 -
tw D pune Figure 1 2.7 %5 5 = 30 = ns
3.0t03.6 20 52 - 24 -
2.0 34 10 - 41 =
tw N o xipisp Figure 2 27 % 8 T > ns
3.0t03.6 20 62 - 24 -
12 - -10 - - -
i ) 2.0 5 -4 - 5 -
tiem sr%n:gvg::tlme Figure 2 > 3 2T = = = ns
3.0t03.6 5 -22 - 5 -
1.2 - 20 - - -
upit : 2.0 22 7 - 26 -
tsu gt:ttg%t};me Figure 3 =7 6 3 = 5 = ns
3.0103.6 13 42 - 15 -
1.2 - -10 - - -
i ; 2.0 5 -4 - 5 =
th g:'g,tg": Figure 3 = = — - = - ns
3.0t03.6 5 22 - 5 -
: 2.0 14 40 - 12 -
bt | o Figure 1 27 | 75 — [ 6 | - | M
3.0t03.6 24 1002 - 20 -
NOTE:

1. Unless otherwise stated, all typical values are at Tamp = 25°C.
2. Typical value measured at Vgc = 3.3V.
3. Typical value measured at Vgc = 5.0V.
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Octal D-type flip-flop with reset; positive edge-trigger 74LV273

AC WAVEFORMS

Vm=15VatVee = 2.7V < 3.6V
Vm=0.5V* Ve at Voo < 2.7Vand = 4.5V
VoL and VpH are the typical output voltage drop that occur with the
output load.
v
CP INPUT
GND = = = =
—1iMAX —
¥ o= |
CP INPUT
GND
Vi == i a5 frele e sl
- Q, OUTPUT Via
Qn OUTPUT VoL
VoL
Sv00371
Figure 3. Data set-up and hold times for the data input (D,,)
SV00370 NOTE: e ! ) '
The shaded areas indicate when the input is permitted to change for
Figure 1. The clock (CP) to output (Q,,) propagation delays, the predictable output performance.
clock pulse width and the maximum clock pulse frequency
TEST CIRCUIT
Vee
v Vo
PULSE
MR INPUT U Vi 0P & mpmik
CL== L=
oD | 1 o
tw 1 trem = = = = = =
v - B [
CP INPUT L7 Test Circuit for Outputs
oND | DEFINITIONS
= tPHL -

R = Load resistor

Vor 4.‘ Cy = Load capacitance includes jig and probe capacitiance
Qn OUTPUT \ Vi Ry = Termination resistance should be equal to Zgyt of pulse generators.
VoL =

TEST Vee v
tPLHPHL <27V Vee
27-36V 27v
245V Vee
Friaaseg SV00902
Figure 2. The master reset (MR) pulse width, the master reset Figure 4. Load circuitry for switching times

to output (Q,) propagations delay and the master reset to clock
(CP) removal time
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FEATURES

® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Voo = 2.7V and Vgg = 3.6V

® Typical VoLp (output ground bounce) < 0.8V @ Vg =3.3V,

DESCRIPTION

Product specification

R T B S N P 0 e e S S P S e S ) P e e S SR ee s
Hex buffer/line driver (3-State)
e A D G Sy S 04 1 T i A G S e, A ISR eR B

74LV365

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 (OE1, OE2).

Tamb =25°C
® Typical Vony (output Vo undershoot) > 2V @ Ve = 3.3V, A HIGH on OEn, causes the outputs to assume a high impedance
Tamb = 25°C OFF-state.
® Non-inverting outputs
® Qutput capability: bus driver
® | category: MSI
QUICK REFERENCE DATA
GND =0V; Tymp=25°C; t,=t; <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Cp=15pF
teHL/tpLH nA to nY Voe = 3.3V g L
C Input capacitance 3.5 pF
Cep Power dissipation capacitance per buffer Notes 1 and 2 40 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp =Cpp X VCCZ xfi +Z (Cp x VC(;2 x fo) where:
f; = input frequency in MHz; C|_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
T (C x Vge? x fo) = sum of the outputs.
2. The condition is V; = GND to V¢c
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic DIL —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 Il —40°C to +125°C 74LV365 DB 74LV365 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV365 PW 74LV365PW DH SOT403-1
PIN DESCRIPTION FUNCTION TABLE
NUMBer | SYMBRL FUNCTION IPUTS ouTPUT
OE1 OE2 nA nY
1,15 OE1 OE2 | Output enable inputs (active-LOW) L L i L
?2412 10, 1A to 6A Data inputs L - H H
: X H X z
?55‘ 7,91, 1Y to 6Y Data outputs H X X /4
H = HIGH voltage level
8 GND Ground (0V) L = LOW voltage level
— X =Don't care
16 V Positive supply voltage
£o BBy g Z = High impedance OFF-state
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Product specification

Hex buffer/line driver (3-State)

74LV365

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
e R
oE1 [ | 16 | Ve PR EN
[ [
n 2] 15 | OF2 ) > - p
1y [3 14 | 6A
4 5
2A [4 ] 13 | ey
2v [5 | 12 | 5A : !
10 9
3 [ | ] sy
12 11
ay [7 10 | 4A
14 13
aND [(8 | EREM
SV00644 5V00646
LOGIC SYMBOL FUNCTIONAL DIAGRAM
1A 1Y 2_4_|m ﬁ” £
2 &
- oy 4 2A 2y | 5
-2l &
6 3A ay | 7
3A 3y . s
7 o 10 4A 4y | 9
10—?— 9 |f
12 5A sy | 1
5A 5Y E ?i_
12 ?— 11
- - 14 AN Y| ™
14—% 13
3 L
1 15 | OE2
4 OE2 T
SV00645 Svooes7
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Hex buffer/line driver (3-State) 74LV365

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 33 3.6 v
' Input voltage 0 = Vee \
Vo Output voltage 0 = Vee \Y
. . . " See DC and AC —40 85 o
Tamb Operating ambient temperature range in free air cr?:racteer‘irs]tics _40 :125 C
Vee = 1.0V to 2.0V - - 500
tn t Input rise and fall times Vec=2.0Vto 2.7V - _ 200 ns/V
Ve =2.7V to 3.6V - B 100
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Ve = 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
Vee DC supply voltage —0.5t0 +4.6 v
+hk DC input diode current Vi<=0.50rV;>Vgc+ 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg> Ve +0.5V 50 mA

DC output source or sink current
+lp — bus driver outputs -0.5V < Vg < Ve + 0.5V 35 mA
DC V¢ or GND current for types with
ij_ffg‘g —bus driver outputs L mA
Tstg Storage temperature range —65 to +150 {16
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 ™
tot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500 m
—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.
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Hex buffer/line driver (3-State) 74LV365
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vee=1.2V 0.9 0.9
HIGH level Input =
ViH vaitags Ve = 2.0V 1.4 1.4 Vv
Voo =2.7 to 3.6V 2.0 2.0
Vee=1.2V 0.3 0.3
LOW level Input —
ViL voltage Vee =2.0V 0.6 0.6 \Y
Vec =270 3.6V 0.8 0.8
VCC =12V;V,;=Vor VIL: —lo = 100pA 1.2
" HIGH level output | Voc =2.0V; V; = Vi or Vji —lo = 100pA 1.8 2.0 1.8 "
OH | voltage; all outputs [ o= 27V; V; = Vi or Vi, —lo = 1005A 2.5 2.7 25
Vee =8.0V; V) = Vg or V. —lp = 100pA 2.8 3.0 28
HIGH level output
VoH voltage; BUS driver | Vg =3.0V; V)=V or V). —lp = 8mA 2.40 2.82 2.20 v
outputs
Vee=1.2V; V= Vg or V). lp = 100pA 0
v LOW level output | Ve =2.0V; Vi = Viy or Vi, lo = 100uA 0 0.2 0.2 v
OL  [voltage; all outputs [Voo = 2.7V; V) = Vi or ViL; lo = 100A 0 0.2 0.2
VCC =3.0V;V|=Vyor V||_; |0 = 100}1A 0 0.2 0.2
LOW level output
VoL | voltage; BUS driver | Vg =3.0V; V= Vi or Vi lo = 8mA 0.20 0.40 0.50 v
outputs
Input leakage N 5 s
I et Vce = 3.6V; V= Vg or GND 1.0 1.0 uA
3-State output Vee =8.6V; Vi=Vyor V.
loz OFF-state current | Vg = Vo or GND 5 19 A
Quiescent supply . - .
Icc sarrent MS1 Veg =3.6V; Vi = Ve or GND; Ip = 0 20.0 160 uA
Additional
Alce quiescent supply Vee =27Vt 3.6V; V| = Vo - 0.6V 500 850 UA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Hex buffer/line driver (3-State) 74L.V365
AC CHARACTERISTICS
GND =0V; t, = ;< 2.5ns; C_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN TYP! MAX | MIN | MAX
1.2 - 55 - - -
Propagation delay ; 2.0 = 19 36 - 44
tpHLA Figure 1 ns
PHLERLH! | nAtony 8 27 = 14 % | - | 33
3.0t036 - 102 21 - 26
1.2 - 85 - - -
3-State output 20 Z 29 56 = 66
o enable time Figure 2 ns
pzutezL | SoEDS IO g 27 = 21 41 - 49
3.0t0 36 - 162 33 - 39
1.2 - 100 - - -
3-State output 2.0 = 36 66 - 78
o disable time Figure 2 nS
PHEPLE | OBty ¢ 2.7 = 27 48 = 58
3.0t0 3.6 - 212 39 - 47
NOTES:
1. All typical values are measured at Tymp, = 25°C
2. Typical values are measured at Vg = 3.3V
AC WAVEFORMS
Vm=15VatVee = 2.7V
Vpm =05V *VecatVee < 2.7V Vee - - -
VoL and Voy are the typical output voltage drop that occur with the Z \
output load. OEn INPUT A
Vx=VoL+0.3VatVge = 27V A
Vx =VoL+0.1Vgc at Voo <2.7V
Vy =Von-0.3VatVee = 2.7V Voo =s RetEzem ez
Vy =Von—0.1Vgc at Vee < 2.7V OUTPUT
Vi LOW-to-OFF Vm
cc OFF-to-LOW
nA INPUT Vo
I— teriz —
GND
Voo —
OUTPUT
Vo HIGH-to-OFF
OFF-to-HIGH
nY OUTPUT R 2 s o
tput: outputs tputs
Vo onabled % disabled anabled
5V00648
5V00649

Figure 1. Input (nA) to output (nY) propagation delays.
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Product specification

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

TEST CIRCUIT
Vee 2" Vee
O— Open
©— GND
vi RL=1k
PULSE

i RL =1k

Test Circuit for switching times
DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitance
R = Termination resistance should be equal to Zoyr of pulse generators

SWITCH POSITION

TEST Sy Vee Vi
tpLHAPHL Open <27V Vee
teLztpzL 2« Veo 2.7-36V 27V
tpHztPzH GND

SV00895
Figure 3. Load circuitry for switching times
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Hex buffer/line driver (3-State) 74LV367
R e 1 S A B A 2 T 4 o R e e e N B A e e e T L R R I S e o R B e N R |

FEATURES DESCRIPTION
® Optimized for Low Voltage applications: 1.0 to 3.6V The 74LV367 is a low-voltage CMOS device and is pin and function
compatible 74HC/HCT367.

oA i levels bet Vee =27V and Vgc = 3.6V ;
onts T Inputlesssibeteon Vg =neiVee The 74LV367 is a hex non-inverting buffer/line driver with 3-State

® Typical Vop (output ground bounce) < 0.8V @ V¢ = 3.3V, outputs. The 3-State outputs (nY) are controlled by the output

Tamp = 25°C enable inputs (10E, 20E).
® Typical Vopy (output Voy undershoot) > 2V @ Vg = 3.3V, A HIGH on nOE, causes the outputs to assume a high impedance
Tamb = 25°C OFF-state.
® Non-inverting outputs
® Output capability: bus driver
® |c category: MSI
QUICK REFERENCE DATA
GND =0V; Tymp =25°C; t, =ty <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL = 15pF
toHL/tpLH nA to nY Vog = 33V g ng
C Input capacitance 35 pF
Cep Power dissipation capacitance per buffer Notes 1 and 2 30 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Voc? X fi +X (CL x Vg2 x fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vgg? x fo) = sum of the outputs.
2. The conditionis V; = GND to Ve
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic DIL —-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 I —-40°C to +125°C 74LV367 DB 74LV367 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV367 PW 74LV367PW DH SOT403-1
PIN DESCRIPTION FUNCTION TABLE
NUMBER | SYMBOL FUNCTION INPUTS output
nOE nA nY
1,15 10E 20E | Output enable inputs (active-LOW) T T i
2,4,6,10, :
12, 14 1A to 6A Data inputs L H H
:13:35’ 7,91, 1Y to 6Y Data outputs f X £
H = HIGH voltage level
8 GND Ground (0V) L = LOW voltage level
™ X =Don't care
16 V Positi ly volt
Lo S IVSIS ARy YOGS Z = High impedance OFF-state
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Hex buffer/line driver (3-State) 74LV367

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
L
10E [ 1 | 16 ] Voc ey
w [Z] 7] 2o o [
v 3] 14 | 6A - > A\ :
2A [ | 13 ] 6Y 4 2
2y [5 | 12 | 5A 8 2
an [ | T sy L 2
ay [7] 10 | 4A
anp (8 | ERE L e
] [
5V00650 = > v 1
14 13
LOGIC SYMBOL
SV00652
1A 1y
2 3
FUNCTIONAL DIAGRAM
2A 2y
el
i 3A v 5 P IS 3
. 4 il 3 Lol [ o L 5
1 !j
= 5 Nk 5
: <4
5A 5Y 10 Bl g 9
12 —?— 11 E
10E
6A 6Y § o
14 13
= 20E 12 s J\I, = 1
500651 14 o | O 13
20E
15 —;II il
5V00653
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Hex buffer/line driver (3-State) 74LV367

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6
' Input voltage 0 - Vee
Vo Output voltage 0 = Vee

. " . " See DC and AC -40 +85 9
Tamb Operating ambient temperature range in free air characteristics _40 +195 C

Vee = 1.0V to 2.0V - - 500

tn b Input rise and fall times Ve =2.0Vto 2.7V - _ 200 ns/V
Voe =27V to 3.6V - o 100

NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vee = 1.2V to Voo = 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
Vee DC supply voltage -0.5t0 +4.6 v
ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50rVg>Vge +0.5V 50 mA

DC output source or sink current
o = bus dfivsr outputs -0.5V < Vg < Vgg + 0.5V 35 mA
DC V¢ or GND current for types with
ilﬁND' —bus driver outputs 70 mA
Ticc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 W
tot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Hex buffer/line driver (3-State) 74LV367
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vi ’;gﬁzgf"e' Input I =20V 14 14 v
Ve =2.7to 3.6V 2.0 2.0
Vee=1.2V 0.3 0.3
LOW level Input =
ViL voltage Ve =2.0V 0.6 0.6 Vv
Vee =2.7t0 3.6V 0.8 0.8
VCC =1.2V; V)= Vi or VIL; —lo = 100pA 1.2
v HIGH level output Vee =2.0V; V) = V) or Vi, =lp = 100pA 1.8 2.0 1.8 v
OH | voltage; all outputs ['vco=2.7V; V; = Vg or Vi, —lo = 100pA 25 2.7 25
Vee =8.0V; V= V| or V). ~lp = 100pA 2.8 3.0 2.8
HIGH level output
VoH voltage; BUS driver | Ve =3.0V; V)=V or V. —lp = 8mA 2.40 2.82 2.20 \
outputs
Voo =1.2V; V| =Viyor V|L; lo = 100pA 0
v LOW level output | Vec =2.0V; Vi = Vi or Vi, lo = 100pA 0 0.2 0.2 5
OL | voltage; all outputs  [VCC=27V; V; = Vyy or Vi lo = 100pA 0 0.2 0.2
Vee =3.0V; V= Vg or Vi lo = 100pA 0 0.2 0.2
LOW level output
VoL voltage; BUS driver | Vge =3.0V; Vi=V|yor V. lo = 8mA 0.20 0.40 0.50 Vv
outputs
Input leakage . N
Iy clitrent Vce =3.6V; V) = Vg or GND 1.0 1.0 pA
3-State output Vee=3.6V; Vi=Viyor V.
loz OFF-state current | Vg = Vg or GND S 19 $A
Quiescent supply o e s
lcc current; MSI Veec =3.6V; Vy=Vgc or GND; Ig =0 20.0 160 HA
Additional
Alce quiescent supply Vee =27V 10 3.6V; Vi = Ve - 0.6V 500 850 uA
current per input
NOTE:

1. All typical values are measured at Tamp = 25°C.
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Hex buffer/line driver (3-State) 74LV367
AC CHARACTERISTICS
GND = 0V; t, = ;< 2.5ns; C_= 50pF; R = 1KQ
CONDITION s
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN | TYP' | MAX | MIN | MAX
1.2 - 50 - - -
teHUPLH rl"’;ot;;arg;tion delay Figure 1 z: : 1; :i : :: ns
3.0t03.6 - 102 19 - 23
1.2 - 80 - - -
3-State output 20 & 27 51 = 60
e, ﬁ%‘é’li ‘é’?e A 2.7 - 20 38 - 44 -
3.0t03.6 - 152 30 - 36
1.2 - 90 - - -
3-State output 2.0 - 32 59 - 70
i gllsjaEbtlg :?e Figura2 27 - 24 44 - 52 "
3.0t03.6 - 192 36 - 42
NOTES:

1. All typical values are measured at Tymp = 25°C
2. Typical values are measured at Vgc = 3.3V

AC WAVEFORMS

Vm=1.5VatVge = 2.7V

Vp=0.5V * Ve at Ve < 2.7V

VoL and Vpy are the typical output voltage drop that occur with the
output load.

Vx=VoL+0.3VatVge = 2.7V

Vx =VoL 0.1Vgg at Vge <2.7V

Vy=Vpy-0.3VatVee = 2.7V

Vy =Voy-0.1Vgc at Voo < 2.7V

Vi
nA INPUT ™
GND- - -

VoH
nY OUTPUT

VoL

Vi

nOE INPUT
GN

Vo=t = o =t am munig
OUTPUT
LOW-to-OFF
OFF-to-LOW

Vm

OUTPUT

HIGH-to-OFF
OFF-to-HIGH
GND - - - - - - 1

Vm

outputs outputs outputs
enabled disabled | enabled
SV00655

Figure 1. Input (nA) to output (nY) propagation delays.
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Hex buffer/line driver (3-State)

74LV367

TEST CIRCUIT

PULSE
GENERATOR

=

i

Test Circuit for switching times
DEFINITIONS

Ry = Load resistor
C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zoyr of pulse generators.

SWITCH POSITION
TEST Sy Vee Vi
teLHAPHL Open <27 Vee
teztpzL 2 s Voo 2.7-3.6V 27V
teHztPzH GND

SV00895

Figure 3. Load circuitry for switching times.
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Hex buffer/line driver; inverting (3-

State)

74LV368

FEATURES
® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

® Typical Vo_p (output ground bounce) < 0.8V @ V¢ = 3.3V,
Tamb =25°C

® Typical Vony (output Vo undershoot) > 2V @ Ve = 3.3V,
Tamb =25°C

® |nverting outputs
® Qutput capability: bus driver
® | category: SSI

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, =ty <2.5ns

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 10E and 20E. A HIGH on nOE causes the outputs to
assume a high impedance OFF-state.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay Cp = 15pF
tPHL/tpLH nA tonY Vce = 3.3V 90 L
C Input capacitance 35 pF
Cpp Power dissipation capacitance per buffer Notes 1, 2 30 pF
NOTES:
1 Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp x Vec? xfi +Z (CL x Vgg2 x fo) where:
f; = input frequency in MHz; C_ = output load capacitance in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vec? x fo) = sum of the outputs.
2 The condition is V| = GND to Vgc
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
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 Il —40°C to +125°C 74LV368 DB 74LV368 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV368 PW 74LV368PW DH SOT403-1
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Hex buffer/line driver; inverting (3-State) 74LV368
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
! EN
10E [1] L4 [16] Vee 2 > ¢ 3
1A 2] [15] 20E i 5
v [3] [19] ea 6 7
2A [4] 73] 6 - g
2y [5] (12 sA
3A [&] (1] sv
15
¥ 7] 70 aa EN
GND [8] 9 4 N P o 7
14 N 18
SV00373 SV00374
PIN DESCRIPTION LD sTMb0l,
PIN
NUMBER SYMBOL FUNCTION
1,15 10E to 20E | Output enable inputs (active LOW) 2 1A i ?0 172
?2?13 10, 1A to 6A Data inputs 4 2A Eo 2Y 5
3,8, 7,
9 11,13 1Yto 6Y | Bus outputs . 2 & 9
8 GND Ground (0V) ;‘
16 Vee Positive supply voltage 10 4A i ?o A
1_10E
12 5A 5Y 11
14 6A {j\f: 6Y 13
15 20E
SV00375
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Hex buffer/line driver; inverting (3-State) 74LV368
FUNCTIONAL DIAGRAM FUNCTION TABLE
INPUTS OUTPUT
nOE nA nY
2 1A {?c 1v| 3 L L H
L H L
4 2A I?O 2v| 5 X Z
B NOTES:
6 |SA ) H = HIGH voltage level
L = LOW voltage level
- X =Don't care
10 sh ! ?0 a2 Z = High impedance OFF-state
1 10E |>c
12 [sA ’BC 57| 11
14| 6A 6Y| 13
15 | 20F
SV00376
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note! 1.0 3.3 3.6 \
Vi Input voltage 0 - Vee \'
Vo Output voltage 0 - Vee \
T Operating ambient temperature range See DC and AC -40 +85 °c
amb in free air characteristics -40 +125
Vee = 1.0V to 2.0V - - 500
tr t Input rise and fall times Vec=2.0Vto 2.7V = - 200 ns/V
Vee =27V to 3.6V - - 100
NOTES:

1 The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vg = 1.2V to Vg = 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
Vee DC supply voltage -0.5t0 +4.6 Vv
+hk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vcc +0.5V 50 mA

DC output source or sink current
+lo — bus driver outputs -0.5V < Vg < Vee + 0.5V 35 mA
DC V¢ or GND current for types with
ii(fND’ —bus driver outputs 70 mA
tice
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
TOT | —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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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)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°Cto +125°C | UNIT
MIN TYP! MAX MIN MAX
5 Vge=1.2V 0.9 0.9
HIGH level Input =
Vi voltage Vee=2.0V 1.4 14 Y%
Vee =2.7t0 3.6V 2.0 2.0
it Voo = 1.2V 0.3 0.3
level Input —
Vi vollags Vee = 2.0V 0.6 0.6 v
Voo =2.7 to 3.6V 0.8 0.8
Vee =1.2V; V=V or V). —lo = 100pA 1.2
v HIGH level output | Vcc =2.0V; Vi =V or Vi, —lo = 100pA 1.8 2.0 1.8 v
OH [ voltage; all outputs [Vgg = 2.7V; V; = Vit or Vi —lo = 1000A 25 2.7 25
Voo =8.0V; V) =Vyor V. —=lg = 100pA 2.8 3.0 2.8
HIGH level output
VoH voltage; BUS driver | Ve =3.0V;V| = V)y or V.. —lp = 8mA 2.40 2.82 2.20 Vv
outputs
Veec=1.2V; Vi =V|yor V. lo = 100pA 0
v LOW level output Veec =2.0V; V=V or V| lo =100pA 0 0.2 0.2 v
OL | voltage; all outputs [V = 2.7V; V; = Vi or Vi lo = 1000A 0 0.2 02
Vee =3.0V;V, = Viyor V. lg = 100uA 0 0.2 0.2
LOW level output
VoL voltage; BUS driver | Ve =3.0V;V| =V or V. lo = 8mA 0.20 0.40 0.50 Vv
outputs
Input leak
I e Vee = 3.6V; V) = Vg or GND 1.0 1.0 iy
3-State output Vee=38V; Vi=Viyor V.
loz OFF-state current | Vg = Vg or GND & 10 HA
Quiescent supply N o s s Tossics
lcc current: MS Vee =3.6V; Vi=Vecor GND; Ig =0 20.0 160 HA
Additional
Alce quiescent supply Vec=2.7V1t03.6V; V= Ve 0.6V 500 850 LA
current per input
NOTE:

1 All typical values are measured at T,mp = 25°C.

1998 May 29

299




Philips Semiconductors

Product specification

Hex buffer/line driver; inverting (3-State) 74LV368
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS LIMITS
CONDITION . .
SYMBOL PARAMETER WAVEFORM —40to +85 °C 4010 +125°C | yNIT
Vee(V) MIN | TYPT | MAX | MIN [ MAX
12 = 55 = = =
Propagation delay y 2.0 = 19 36 = 44
tpzuLtPLH nAltonY Figures, 1,3 > = 7 T = 3 ns
3.0t03.6 - 102 21 - 26
12 = 75 = = =2
— 3-3‘;‘9?“9“‘ s e 2.0 - 26 49 B 60 e
PRVFEL | O Ll 27 = ) T T v
3.010 3.6 = 142 29 = 35
12 — 90 = = =
3-State output 20 = 32 59 = 70
t i i Fi
teHzAtPLZ gg%btls 't':ge igures, 2, 3 =7 = > y7, = 2 ns
3.0t0 3.6 - 192 36 - 42
NOTE:

1 Unless otherwise stated, all typical values are at Tymp = 25°C.
2 Typical value measured at Vgc = 3.3V.

AC WAVEFORMS
Vpm=1.5VatVge = 2.7V
VM =0.5V * Ve at Vee < 2.7V

VoL and Vpy are the typical output voltage drop that occur with the

output load.

Vx =VoL+0.3VatVcge = 2.7V

Vx =VoL+0.1*VgcatVge <27V
Vy=VoH-0.3VatVge = 2.7V

Vy =Voy—0.1Vgc at Voec <2.7V

nA, nB INPUT

GND

Vo

Vi
OE INPUT

GND

Vee
OUTPUT
LOW-to-OFF
OFF-to-LOW

VoL

Vou
OUTPUT
HIGH-to-OFF
OFF-to-HIGH

GND

M

outputs outputs outputs
Y OUTPUT enabled disabled | enabled
SV00344

Figure 2. 3-State enable and disable times

SV00377

Figure 1.Input (nA) to output (nY) propagation delay
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Hex buffer/line driver; inverting (3-State) 741.V368

TEST CIRCUIT
vVee 2" Vee
O— Open
o— GND
i RL =1k
PULSE
GENERATOR DU

RT i RL=1k

Test Circuit for switching times
DEFINITIONS

R = Load resistor
C_ = Load capacitance includes jig and probe capacitance

Ry = Termination resistance should be equal to ZoyT of pulse generators.

SWITCH POSITION

TEST Sy Vee v

tPLHAPHL Open <27V Vee
teLztezL 2 x Ve 27-36V | 27V
terztezH GND

5V00895
Figure 3. Load circuitry for switching times
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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 Vg = 2.7V and Vg = 3.6V

® Typical Vo_p (output ground bounce) < 0.8V at Voo = 3.3V,

Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2V at Voo = 3.3V,

Tamb = 25°C

® Common 3-State output enable input

® Qutput capability: bus driver
® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tamp =25°C; t, = t; <2.5ns

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
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 ‘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 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 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL = 15pF
tPHL/tPLH Dnto Qp Vce =3.3V 10 ns
LE to Q, 12
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per latch | Notes 1, 2 22 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vcc2 xfi T3 (CL x VCC2 x fo) where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL X Vee? % fo) = sum of the outputs.
2. The condition is V| = GND to Ve,
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 | —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,/5,8,9,12,
15, 16, 19 Qo—Q7 3-State latch outputs
3,4,7,8,13, :
14,17, 18 Do-D7 Data inputs
10 GND Ground (0V)
1 LE Latch enable input (active HIGH)
20 Vee Positive supply voltage
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Octal D-type transparent latch (3-State)

74LV373

PIN CONFIGURATION LOGIC SYMBOL
YR
oE [1 20 | Voo i
Q@ [Z] 9] o e
3 —] o, Ql— 2
D, [3 18] Dy 2 9
4—D oqfb— s
o; (4] [17] Ds ' \
7— Dy Q— 6
a 5 [76] Qs
8 — D3 Ql— o
@ [6 15
2 Qs 13 — D, Qf— 12
D, [7] 4] Ds i&——|'o5 al— 15
D3 [(87] (73] D4 17 — g Qb— 16
Q3 [ [12] Q4 18— Dy Q— 19
GND [0 1] LE C(’%E
SV00657 1 SV00658
LOGIC SYMBOL (IEEE/IEC) FUNCTIONAL DIAGRAM
11
1—5 C1 3| Dy Qo 2
— NJent =1
4| b Q4 5
_-I I— 7| Dz Q, 6
2 o D v 2 - L
8| D Q3 9
4 5 LATCH 3-STATE
13| Dy 1108 OUTPUTS | Qs 12
7 6 1 1
14| Ds Qs | 15
8 9 | |
17| Dg Qs | 16
13 12 _
18| Dy Q; | 19
14 15 —1 —
17 16 o L T
18 19 1] oF
SV00659 SV00660
LOGIC DIAGRAM
Do Dy Dz D3 D4 Ds Dg Dy
\/ \/ \/ \/ \/ \/ \/ \/
D q D Qq D Q D Qq D Q D Q D o D q
LATC LATCH LATCH LATC LATCH LATC LATCI LATC
1 2 3 4 5 6 7 8
CE_LE] CE LE] [E_LE CE_LE] CE_LE] LE CE_LE] CE_LE]
i _{>‘*l{>° l 1 i )i )| 1 l
OE —Do
Qo at Q2 Q3 Q4 Qs Qs a7
SV00661
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Octal D-type transparent latch (3-State) 74LV373
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODES
OE LE Dn LATCHES Qg to Q7
Enable and read register L H L L L
(transparent mode) L H H H H
i L L | L L
Latch and read register L L K H H
Latch register and disable outputs : t :‘ h %
H =HIGH voltage level
h =HIGH voltage level one set-up time prior 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
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Notel 1i0 33 5.5 Vv
' Input voltage 0 = Vee v
Vo Output voltage 0 - Vee v
T Operating ambient temperature range in free See DC and AC —40 +85 °c
amb air characteristics -40 +125
Ve = 1.0V to 2.0V - - 500
y . Vcc=2.0Vto 2.7V - - 200
tn t Input rise and fall times Vgg —27Vio 3.6V - - 100 ns/V
Vce =3.6Vto 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Ve = 1.2V to Ve = 5.5V.

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
Vee DC supply voltage -0.5t0 +7.0 Vv
ik DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50rVg>Vcc +0.5V 50 mA

DC output source or sink current .
tlp ~ bus driver outputs 0.5V < Vg < Ve + 0.5V 35 mA
DC V¢ or GND current for types with
ilfl;ND‘ —bus driver outputs 70 mA
Ticc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
tot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

1998 Jun 10

304




Philips Semiconductors Product specification

Octal D-type transparent latch (3-State) 74LV373
DC CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
v HIGH level Input Vee =2.0V 1.4 1.4 @
M | voltage Vec=27103.6V 2.0 2.0
Vec=4.5t05.5V 0.7*Vee 0.7"Vee
Vec=1.2V 0.3 0.3
LOW level Input Ve =2.0V 0.6 0.6
ViL It v
voliage Veec=2.7t0 3.6V 0.8 0.8
Voc=451t055 0.3*Vge 0.3*Vgo
Vee =1.2V; V= V| or V). —lg = 100pA 1.2
Veg = 2.0V; V) = Vi or V. —lo = 100pA 1.8 2.0 1.8
HIGH level output = NG g
voltage: all outputs | Y0¢ = 2.7V; Vi = Vi or Vii; —lo = 100uA 25 27 25
Vosii Ve =3.0V; V) = Vi or Vi, —lg = 100pA 2.8 3.0 28 v
Vee =4.5V; V= Vj or V. —lp = 100pA 4.3 45 43
HIGH level output | Vg = 3.0V; V) = Vi or V. —lo = 8BmA 2.40 2.82 2.20
voltage; BUS driver
outputs Vee =45V, Vi =V|yor V. —lp=16mA 3.60 4.20 3.50
Vee =1.2V; Vi =Vjy or V| Io = 100pA 0
Vee =2.0V; V= Vyor Vi lo = 100uA 0 0.2 0.2
LOW level output = T\ -
voltage; all outputs Vee =2.7V; V=V or V.. Io = 100pA 0 0.2 0.2
VoL Vec=3.0V; Vi =Vyor VIL; lo = 100pA 0 0.2 0.2 \
Vec=45V; V= V| or V||_; lo = 100pA 0 0.2 0.2
LOW level output | Vo = 3.0V; V) = Vi or Vi lo = 8mA 0.20 0.40 0.50
voltage; BUS driver
outputs Vec=4.5V; Vi=Vijor V. lo=16mA 0.35 0.55 0.65
Input leakage N e
I Giiarit Vee =5.5V; V)= Vgc or GND 1.0 1.0 uHA
3-State output Vec=5.5V; Vi=Vigor V.
loz OFF-state current | Vg = Vg or GND 5 i A
Quiescent supply . N s
|cc current; MSI VCC = 5.5V, V| = Vcc or GND, |o =0 20.0 160 uA
Additional
Alce quiescent supply Vec=2.7Vt0 3.6V; V)= Ve - 0.6V 500 850 HA
current per input

NOTE:
1. All typical values are measured at Tamp = 25°C.
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Octal D-type transparent latch (3-State) 74LV373
AC CHARACTERISTICS
GND =0V; t, = t; < 2.5ns; C_ = 50pF; R = 1IKQ
LIMITS
SYMBOL PARAMETER WAVEFORM s —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN | TYP! | MAX | MIN | MAX

1.2 - 65 - - -
2.0 - 22 37 - 48

ot ngagj‘b” delay Figure 1,5 2.7 ” 16 28 = 35 ns
3.0t03.6 - 132 22 - 28
451055 - - 16 - 20
12 - 80 - - -
2.0 - 27 43 - 54

terLAPLY E’g’foag:“"” delay Figure 2,5 27 - 20 26 = 33 ns
3.0t0 3.6 - 152 25 - 31
451055 - 9.5% 19 - 24
1.2 - 80 - - -
3-State output 20 = it 45 i o

tpzHtpzL | enable time Figure 3 27 - 20 28 - 35 ns
S 3.0t03.6 _ 152 27 = 34
451055 - - 23 - 29
1:2 - 75 - - -
3-State output 20 = = 29 = 59

tpHztpLz | disable time Figure 3 27 - 21 28 - 35 ns
OF19 Gn 3.0103.6 = 162 27 = 34
45055 - - 23 ~ 29
2.0 34 10 - 41 -

tw LE pulse width HIGH Figure 2 27 25 8 - 30 - ns
3.0t03.6 20 62 - 24 -
12 - 25 - - -
2.0 17 9 - 20 -

tsu Setup time Dy, to LE Figure 4 T = = = T 5 ns
3.0t03.6 10 52 - 12 -
1.2 - -15 - - -
2.0 5 -5 - 5 -

th Hold time D, to LE Figure 4 ns
2.7 5 -3 - 5 -
3.0t03.6 5 -32 - 5 -

NOTES:

1. All typical values are measured at Ty, = 25°C
2. Typical values are measured at Vg = 3.3V

3. Typical values are measured at Vg = 5.0V
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Octal D-type transparent latch (3-State)

74LV373

AC WAVEFORMS

Vm=15VatVee = 2.7Vand < 3.6V

VM =0.5V*VgeatVee < 2.7Vand = 4.5V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vy =VoL+0.3V at Ve = 2.7V and < 3.6V

Vx =VoL+0.1Vgc at Vge <2.7V and = 4.5V

Vy =Voy—-0.3VatVge = 2.7V and < 3.6V

Vy =Vou—0.1Vgc at Ve <2.7Vand = 4.5V

Vi

Dy INPUT

VoH

Q, OUTPUT

Svoo662

Figure 1. Data input (D)) to output (Q,,) propagation delays and
the output transition times.

LE INPUT

GND

Vo

Q, OUTPUT

SV00663

Figure 2. Latch enable input (LE) pulse width, the latch enable
input to output (Q,,) propagation delays
and the output transition times.

\'
OE INPUT

GND

Veo
Q, OUTPUT
LOW-to-OFF
OFF-to-LOW

VoL

Von
Q, OUTPUT
HIGH-to-OFF
OFF-to-HIGH
GND! =rav= =i

outputs
enabled =2

outputs
enabled

outputs
¢ disabled

SV00664
Figure 3. 3-State enable and disable times.
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vi
D, INPUT

GND

Vi

LE INPUT

NOTE: The shaded areas indicate when the input is permitted
to change for predictable output performance. SV00665

Figure 4. Data set-up and hold times
for the D, input to the LE input.

TEST CIRCUIT
\7
o0 o- 2" Vee

O- Open
o~ GND

% - RL = 1K

PULSE
GENERATOR BUI
RT l CLI s0pF & RL=1k

Test Circuit for Outputs
DEFINITIONS

Ry = Load resistor
Cy = Load capacitance includes jig and probe capacitiance
Rt = Termination resistance should be equal to Zoyt of pulse generators.

SWITCH POSITION

TEST Sy Vee v,
teLHAPHL Open <27V Vee
teztez | 2% Vee 2.7-3.6V 27V
tpHzAPZH GND = 4.5V Vee

SV00896

Figure 5. Load circuitry for switching times
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Octal D-type flip-flop; positive edge-trigger (3-State)

74LV374

T e A T I T e S L o e e T P e e .

FEATURES
® Wide operating voltage: 1.0 to 5.5V

® Optimized for Low Voltage applications: 1.0 to 3.6V
® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ Vg = 3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2V @ Ve = 3.3V,
Tarmp=25°C

©® Common 3-State output enable input
® Qutput capability: bus driver
® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, =ty <2.5ns

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 OE is LOW, the contents of the eight 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
; C_ = 15pF
Propagation delay
tpHL/t Voo =3.3V 14 ns
PHL/tPLH CPtoQ, cc
frnax Maximum clock frequency 7 MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per flip-flop Notes 1 and 2 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)

Pp=Cpp x Voc2 xfi +2 (CL x Vgo? x fo) where:
fi = input frequency in MHz; C_ = output load capacity in pF;
f, = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vg2 x fo) = sum of the outputs.
2. The condition is V| = GND to V¢c

ORDERING INFORMATION

1997 Mar 20

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 Il —40°C to +125°C 74LV374 DB 74LV374 DB SOT339-1

PIN DESCRIPTION FUNCTION TABLE
Nueser | svmBoL FUNCTION OPERATING INPUTS INTERNAL ] OUTPUTS
MODES OE | CP | Dn | FLIP-FLOPS | Qoto Q7
1 OE Output enable input (active-LOW)
= Load and read = I L L
T 12 ?91 2| aotoqr |a3-State flip-flop outputs register L{T]h H H
S e— Loadregisterand [ H | T | | L Z
357875 1 DotoD7  |Datainputs disableoutputs | H [ T | h H z
H = HIGH voltage level
10 GND Ground (V) h = HIGH voltage level one set-up time prior to the
11 cP Clock input (LOW-to-HIGH, edge- LOW-to-HIGH CP transition
triggered) L = LOW voltage level
— | = LOW voltage level one set-up time prior to the
20 Vee Positive supply voltage LOW-to-HIGH CP transition
z = High impedance OFF-state
il = LOW-to—HIGH clock transition
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374

PIN CONFIGURATION LOGIC SYMBOL
[ |
OF [1} [20] Veo i
Qo 2] [19] a7
cP
Do [3] 18] 07 3 0o e 5
D1 [4] [17] D6 4 B i :
ol [ o] e 7= |P2 Q}— 6
Q2 [} [15) a5 g D3 & &
b2 [7] 1] 05 B—1p3 Qi— 12
D3 (8] [13] D4 —-IAps Qs 15
o [} ] & 17——Ds asl— 16
GND [i0] [17]) cp 18 o7 - i
OE
SV00338 T
|
LOGIC SYMBOL (IEEE/IEC) SYnaase
L RS P FUNCTIONAL DIAGRAM
2 NEeng
| B 3 | pg Q 2
8 1D > Y 2 4 [ Dy | 5
4 5 7 |D Q 6
8 |D Q3 9
L g . P 3-STATE
8 9 13 | D4 Fga ouTPuUTS | Q| 12
13 12 14 | Ds Qs| 15
13 = 17 | D Qs| 16
17 16 18 | Dy Q| 19
18 19 1 |cp T
SV00340 1 | CE
SV00341
LOGIC DIAGRAM
Do D1 D2 D3 D4 D5 D6 D7

T D Qf D Q
cp cp cp cp cp cp T cp cp
FF1 FF2 FF3 FF4 FF5 FF6 FF7 FF8
cp —D
)
Qo Q1 Q2 Q3 Q4 Qs Q6 a7
SV00342
1997 Mar 20 309
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374

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
Vee DC supply voltage -0.5t0+7.0 "
ik DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vge +0.5V 50 mA

DC output source or sink current
tlo - standard outputs -0.5V < Vg <Vgc + 0.5V 25 mA
— bus driver outputs 35
DC V¢ or GND current for types with
+IGNDs —standard outputs 50 mA
tlco —bus driver outputs 70
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP, MAX UNIT
Vee DC supply voltage See Notel 1.0 3.3 5.5 Vv
" Input voltage 0 - Vee \
Vo Output voltage 0 = Vee Vv
T Operating ambient temperature range in free See DC and AC -40 +85 °c
amb air characteristics per device —40 +125
Ve = 1.0V to 2.0V ~ - 500
¢t Input rise and fall times except for Voo =2.0Vto 2.7V _ = 200 ns/V
it Schmitt-trigger inputs Vee =27V to 3.6V - - 100
Vee =3.6Vto 5.5V = 50
NOTES:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Ve = 1.2V to Ve = 5.5V.
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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)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo =1.2V 0.9 0.9
v HIGH level Input Ve =2.0V 1.4 14 v
M | voltage Voo =27103.6V 2.0 2.0
Vgcc=4.5t05.5V 0.7*Vee 0.7*Vee
Vec=1.2V 0.3 0.3
v LOW level Input Vee =2.0V 0.6 0.6 v
L [voltage Voo =2.7103.6V 08 08
Vec=45t05.5 0.3*Vee 0.3"Vee
Vee =1.2V; V= Vy or V), —lp = 100pA 1.2
Ve = 2.0V; Vi =V or Vi, —lo = 100pA 1.8 2.0 1.8
HIGH level output = =V P
Vou voltage; all outputs Vee =2.7V; Vi=Vy or V.. —lo = 100pA 25 a7 25 \Y
Vee =3.0V; V= V|y or V. —lp = 100pA 2.8 3.0 28
Vee =4.5V,V, =V iy or Vi, =lp = 100pA 4.3 4.5 4.3
:‘;ﬁg:"e' output v = 3.0V3V) = Vi or Vi —lo = 6mA 240 | 282 2.20
Vor | STANDARD : o
outpUlS Voo =4.5V;V) = Vi or Vi —lp = 12mA 360 | 420 350
HIGH level output [ V¢ =3.0V;V) = V g or V). —lp = 8mA 2.40 2.82 220
Von |voltage; BUS driver v
outputs Vee =4.5V,V = Vyor V.. —lg = 16mA 3.60 4.20 3.50
Vec =1.2V; V) =Vjyor V. Ig = 100pA 0
Vee =2.0V; Vi=Viyor V.. Ig = 100pA 0 0.2 0.2
LOW level output = o — =
VOL voltage; all outputs VCC =2 V| =V or V||_' |o = TOO]JA 0 0.2 0.2 \"
Vee =8.0V,V = Viyor V). Io = 100pA 0 0.2 0.2
VCC =4.5V,V|=Vyor VIL; lo = 100pA 0 0.2 0.2
tggg;:-v eloutput |y = 3.0V, = Vi or Vi lo = 6mA 025 | o040 0.50
VoL | STANDARD v
Smpug Vie = 4.5V;V) = Vi or Vi I = 12mA 0.35 0.55 0.65
LOW level output Vee =38.0V;V = Viyor V. lo=8mA 0.20 0.40 0.50
VoL voltage; BUS driver \"
outputs Ve =4.5V;V = Vyor V. lp=16mA 0.35 0.55 0.65
Input leak
I uhishan g Voe =5.5V; V) = Vec or GND 1.0 1.0 uA
3-State output Vee=5.8V; Vi=Vyor V.
loz | OFF-state current | Vg = Vo or GND 2 19 HA
Quiescent supply _ = iz
, current; SSI Voc =5.5V; V)= Vg or GND; Io =0 20.0 40 a
cc -
Quiescent supply o A o
current; flip-flops Vec =5.5V; Vj=Vgc or GND; Ip=0 20.0 80
Quiescent supply _ Y |
| coFrent: et Ve =5.5V; V) =Veg or GND; lo =0 20.0 160 -
cc 4
Quiescent supply - . il
current; LSI VCC =5.5V; V| = VCC or GND, |o =0 500 1000
Additional
Alge quiescent supply Voec =2.7Vt03.6V; V)= Ve —0.6V 500 850 A
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV374
AC CHARACTERISTICS
GND = 0V; t, = ty= 2.5ns; C_ = 50pF; R|_ = 500Q
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM e —40to +85 °C —40t0 +125°C | yNIT
VeelV) MIN | TYP | MAX | MIN | MAX
12 = 90 = - =
) 2.0 = 31 39 = 49
toritow | Erebadation delay Figure 1 27 = 23 2 | - 36 ns
3.0t03.6 - 172 23 - 29
451055 = = 19 = 24
12 = 75 = = =
) 2.0 - 26 34 - 43
teztez | Eghagation delay Figure 2 27 = 19 % | - 31 ns
3.0t0 3.6 = 142 20 = 25
451055 - - 17 = 21
152 — 80 = - =
] 2.0 — 29 39 = 48
torzitprz | Siobagation delay Figure 2 27 = 2 2 | - 36 ns
3.0t0 3.6 - 172 24 - 29
451055 - - 20 - 24
] 2.0 34 12 = 41 =
W | EEienn Figure 1 27 % | 9 1 ® | - ns
3.0t03.6 20 72 - 24 -
12 — 25 = = =
ot ) 2.0 22 9 L 26 -
tay g?tgpc'g“e Figure 3 = = = - e - ns
3.0t03.6 13 52 - 15 -
12 -10 E = =
i ) 2.0 5 -3 - 5 —
th ggl?otlgwg Figure 3 57 = = = 5 = ns
3.0t0 3.6 5 22 - 5 -
. 2.0 15 40 = 12 =
fmax :;Aua:)s“en;:{q‘:é%cc‘; Figure 2 2.7 19 58 - 16 - MHz
3.0t03.6 24 702 - 20 -
NOTE:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vg = 3.3V.
3. Typical value measured at Vgc = 5.0V.
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Octal D-type flip-flop; positive edge-trigger (3-State)

74LV374

AC WAVEFORMS

Vm=15VatVge = 2.7V < 3.6V

Vm=0.5V*VgcatVge < 2.7Vand = 4.5V

VoL and Vo are the typical output voltage drop that occur with the
output load.

max

CP INPUT

an OUTPUT

>

trin

SV00343

Figure 1. Waveforms showing the clock (CP) to output (Qn)
propagation delays, the clock pulse width, output transition
times and the maximum clock pulse frequency

OE INPUT

GND

Vee

OUTPUT
LOW-to-OFF
OFF-to-LOW

VoL

Vou
OUTPUT
HIGH-to-OFF
OFF-to-HIGH

Vm

outputs
enabled

outputs
enabled

ou%uts
isabled |

SV00344

Figure 2. Waveforms showing the 3-state enable and disable
times
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Vi
CP INPUT

GND

Vi

Dy INPUT

GND

Von
Q, OUTPUT ™

VoL

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

TEST CIRCUIT

]
1)
m

UL
GENERATOR

SWITCH POSITION

Test Circuit for Outputs

TEST Sy Vee Vi Vg1
tPLHAPHL Open <27V Vee 2 = Voo
teLztPzL Vs1 27-36V| 27V 2 * Voo
tpHz/tPzH GND 245V | Voo 2 * Voo

tw
90% w0 U
NEGATIVE Vm m
BULSE 10% 0% Y |
I | L ov
L (t) - treH ()
F tru () }‘ trh ()
v
90% 90% !
POSITIVE
PULSE Ym Ym
10% 10%
tw ov
Vy =15V

Input Pulse Definition

DEFINITIONS

Ry = Load resistor
C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zoyr of
pulse generators.

SY00044
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Figure 4. Load circuitry for switching times
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Octal D-type flip-flop with data enable;

positive edge-trigger

FEATURES

® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vg = 2.7V and Ve = 3.6V

@ Typical Vo p (output ground bounce) < 0.8V @ V¢ = 3.3V,

Tamp = 25°C

® Typical Vony (output Vop undershoot) > 2V @ Ve = 3.3V,

Tamb = 25°C

® |deal for addressable register applications

® Data enable for address and data synchronization applications

® Eight positive-edge triggered D-type flip-flops

©® Qutput capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tymp =25°C; t,=t; <2.5ns

74LV377

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 (Qp,) 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
tPHL/tPLH CPtoQ, CL=15pF 13 ns
Tinax Maximum clock frequency Vec=33V 77 MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per flip-flop Notes 1 and 2 20 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vgc? x fi +2 (CL x Vgc? X fo) where:
fi = input frequency in MHz; C_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vg2 x fo) = sum of the outputs.
2. The condition is Vi = GND to V¢g
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 Il —40°C to +125°C 74LV377 DB 74LV377 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV377 PW 74LV377PW DH SOT360-1
PIN DESCRIPTION FUNCTION TABLE
PIN INPUTS OUTPUTS
NUMBER SYMBOL FUNCTION OPERATING MODES
cP E Dn Q,
1 E Data enable input (active-LOW) Load 1" T | h H
2,5,6,9,12; : oy
15. 16,19 QotoQ; | flip-flop outputs Load “0 1 | I L
. h X No change
?441; £13,813, Do to Dy Data inputs Hold (do nothing) X H X No change
H = HIGH voltage level
10 GND Ground (0V) h = HIGH voltage level one set-up time prior to the
1 cP Clock input LOW-to-HIGH CP transition
(LOW-to-HIGH, edge-triggered) L = LOW voltage level
7 | = LOW voltage level one set-up time prior to the
20 Vee Positive supply voltage LOW-to-HIGH CP transition
) = LOW-to-HIGH CP transition
X = Don't care
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Octal D-type flip-flop with data enable;

positive edge-trigger

74LV377

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
[ ] L > 1c2
E[T] [20] Vee e
e e -
Do [3] 18] o = 2D 2
o =] [17] D 4 5
Q5] [16 ] Qs 7 6
LS 157 ‘a5 8 9
0 [7] [14] D5 13 12
] 7] o 14 15
% ] 17 16
GND [10 Il cP . "
SV00667 SV00669
LOGIC SYMBOL FUNCTIONAL DIAGRAM
11
3 Do - Qo 2
TP |, S 2 4 D - L 5
op——a " Q 5 7 b || @ 6
Y=g, o 6 8 i e - % 9
[ TR— % Qs 9 13 D4 2 o SRR = 12
13 __ 1o, Qs 12 14 Ds - % 15
14— {ps Qs 15 17 Ds = s 16
17 — D5 Qs 16 18 b - @ 19
18— |o, . Q; 19 1 . 9
cp
5 :
SV00668 SV00670
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Octal D-type flip-flop with data enable;

el : 74LV377
positive edge-trigger
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 \
' Input voltage 0 - Vee \
Vo Output voltage 0 - Vee Vv
s " ; \ See DC and AC —-40 +85 o
Tamb Operating ambient temperature range in free air characiertice 40 +125 C
Vce = 1.0V to 2.0V - - 500
ty, tf Input rise and fall times Vec=2.0Vto2.7V - . 200 ns/V
Vee =27V to 3.6V - a 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Ve = 1.2V to Vg = 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
Vee DC supply voltage -0.5to +4.6 Vv
ik DC input diode current Vi<-0.50rV,> Vg + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg>Vge +0.5V 50 mA

DC output source or sink current
+lo s i el e sl 0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with
ii?ND’ —standard outputs o0 M
tlec
Tstg Storage temperature range —65 to +150 G
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
tot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Octal D-type flip-flop with data enable;

A . 74LV377
positive edge-trigger
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C | UNIT
MIN TYP! MAX MIN MAX
Vee=1.2V 0.9 0.9
HIGH level Input
Vi |voltage P Voo =2.0V 1.4 1.4 v
Vec=27103.6V 2.0 2.0
Veec=1.2V 0.3 0.3
LOW level Input =
Vit |voliage Vge = 2.0V 0.6 0.6 v
Voo =2.7103.6V 0.8 0.8
Vee =1.2V; V)= V|y or V. —lg = 100pA 1.2
HIGH level output | Voc =2.0V; Vi = Vi or Vi, —lo = 100pA 1.8 2.0 1.8
voltage; all outputs [ v =2.7V; V) = Vi or V. —lp = 100pA 25 27 25
VoH Vee =3.0V; V)=V or V.. —lp = 100pA 2.8 3.0 2.8 \
HIGH level output
oltage;
pscry. = Ve =3.0V; V) = Vi or Vi —lo = 6mA 2.40 2.82 2.20
outputs
Veec=1.2V; Vi =V or V|L; lo = 100pA 0
LOW level output Vee =2.0V; V)=V or V. lo = 100pA 0 0.2 0.2
voltage; all outputs | v = 2.7V; V) = Vyy or Vi, Io = 100uA 0 0.2 0.2
VoL Vee = 3.0V; V) = Vi or V. o = 100pA 0 0.2 0.2 v
LOW level output
voltage;
STA"?DARD Vee =38.0V; Vi=V|yor V. lp=6mA 0.25 0.40 0.50
outputs
Input leakage
I oo Vce = 3.6V; V) = Vg or GND 1.0 1.0 uA
Quiescent supply - iti L .
lcc current; MSI Vee =3.6V; Vi =Vgc or GND; Ip =0 20.0 160 uHA
Additional
Alge quiescent supply Vec=2.7V1t03.6V; Vi =Vcc - 0.6V 500 850 pA
current per input
NOTE:

1. All typical values are measured at Tymp, = 25°C.

1998 Jun 10

318




Philips Semiconductors Product specification

Octal D-type flip-flop with data enable;

s : 74LNV377
positive edge-trigger
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C_ = 50pF; R, =1KQ
CONDITION HIMITS
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN [ TYPT [ MAX | MIN | MAX

1.2 —~ 80 _ = =
Propagation delay - 2.0 = 27 51 - 61

teHUt Figure 1 ns
PHUIPLH | CPto Q, g 27 = o % = =
3.0t036 - 152 30 - 36
2.0 34 9 = 41 =

w | Genoriow " | Figure 2 27 B | 6 | - | o | - | n
3.0t03.6 20 52 - 24 -
1.2 = 25 = = =
Set-up time ; 2.0 22 9 = 26 =

tsu D to CP Flagres 27 16 6 — [ 19 = .
3.0t03.6 13 52 - 15 -
1.2 = 10 = = —
Set-up time ) 2.0 22 4 = 26 =

t Figure 2 hs
&y EtoCP 'gu 27 = = = = =
3.0t036 13 22 - 15 -
1.2 = -15 - = =

4 Hold time Fldie 2 2.0 5 -5 - 5 - -
h Dy to CP g 27 z =) - = E
3.0t03.6 5 32 = 5 =
1.2 - -5 = = =
Hold time ) 2.0 5 -2 - 5 =

th Eto CP Figure 2 ot . = — = - ns
3.0t0 3.6 5 -12 = 5 =
2.0 14 40 - 12 =

S e it Figure 1 27 o | s | = | 6 | = | m

301036 24 702 - 20 -

NOTES:
1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vg = 3.3V.
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Octal D-type flip-flop with data enable;

positive edge-trigger 74LV377

AC WAVEFORMS TEST CIRCUIT
Vp=1.5VatVee = 2.7V

Vm=0.5V *Vgeat Ve < 2.7V Voo
VoL and Voy are the typical output voltage drop that occur with the
output load.
fmax M Vo
Vee PULSE
GENERATOR i
CP INPUT 50pF =
RT Gl RL=T1k
GND
Test Circuit for switching times
VoH
DEFINITIONS
Q, OUTPUT R_ = Load resistor
VoL Cy = Load capacitance includes jig and probe capacitance
SV00707 Rt = Termination resistance should be equal to Zoyr of pulse generators.
Figure 1. Clock (CP) to output (Q,,) propagation delays, TEST Vee vi
the clock pulse width and the maximum clock pulse frequency.
tpLHAPHL <27V Vee
2.7-3.6V 2.7V
Vee
SV00901

EINPUT Figure 3. Load circuitry for switching times

Vee
D, INPUT

GND

Vee

“
7
[

CP INPUT

GND

NOTE: The shaded areas indicate when the input is permitted
to change for predictable output performance. SV00671

Figure 2. Data set-up and hold times from the data input (Dn)
and from the enable input (E) to the clock (CP).

1998 Jun 10 320



Philips Semiconductors

Product specification

Dual 4-bit binary ripple counter

74LV393

FEATURES
® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between V¢ = 2.7V and Ve = 3.6V

@ Typical Vo_p (output ground bounce) < 0.8V @ V¢ = 3.3V,
Tamb = 25°C

® Typical Vony (output Vou undershoot) > 2V @ Vg = 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
® Qutput capability: standard

® | category: MSI

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 (1MR, 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.

QUICK REFERENCE DATA
GND = 0V; Tymp =25°C; t; =t <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay
nCP to nQ, 12
teHLtPLH nQ to nQn41 C=15pF 4 L
nMR to nQn Vec=3.3V 11
fmax Maximum clock frequency 99 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per flip-flop | V| = GND to Vg ! 23 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Voc? X fi +2 (CL x Vec? X fo) where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vge? x fo) = sum of the outputs.
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 Il —40°C to +125°C 74LV393 DB 74LV393 DB SOT337-1
14-Pin Plastic TSSOP Type | —40°C to +125°C 74LV393 PW 74LV393PW DH SOT402-1
PIN CONFIGURATION PIN DESCRIPTION
\/ PIN
1P E E Noo NUMBER SYMBOL FUNCTION
MR [2 ] 13| 2CP 1.13 1CP 2CP Clock inputs
' ! (HIGH-to-LOW, edge-triggered)
10 [3 ] 2] 2MR
Asynchronous master reset inputs
1a; (4] 1] 20, 2,12 MR, 2MR [ (2 Sive HIGH)
o L5 g 0, 415,6 1Qot0 1Qg Flip-flop outputs
105 [6 | 9] 20, 11,10,9,8 |2Qpto2Q3
GND [I E 204 7 GND Ground (0V)
SV00672 14 Vee Positive supply voltage
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Dual 4-bit binary ripple counter 74LV393
LOGIC SYMBOL FUNCTIONAL DIAGRAM
1 _[ICP 1Qp | 3
1 —Q1cP 1Qy —3 Q 4-BIT =
114
10y |—4 BINARY
1 \ RIPPLE 19 | 5
10, f—5 2 | | couNTER 1o |6
2 ﬁ iMR 1Q3 |—6
112050 2Q | 1
13—l 2cP 20y [—11 4=8IT 20; | 10
BINARY
T RIPPLE  [2Q2 | ©
20, [—9 12 |own | COUNTER [, |4
12 — 2MR  2Q; [—8
SV00673 SV00675
LOGIC SYMBOL (IEEE/IEC) STATE DIAGRAM
CTR4
0 3
2 CT=0 4
cT
1 = [ 5
3 6
CTR4
o il SV00676
12 cT=0 10
13 ., & 0 COUNT SEQUENCE FOR 1 COUNTER
AN i OUTPUTS
Qo Q Q; Q3
0 Is I I £
SV00674 i H L L -
2 = H L L
3 H H L L
4 Ls L H L
5 H i H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
10 (i H L H
1 H H L H
12 L L H H
13 H 1L 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

al— al— alb— al—
P ——I > gt R Ot Fr QO R Ot Fre
Rp Ro Ro Rp
MR —[>e I T T T
Q Q4 Q; Q3
Svo0s77

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 v
V Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee v
T Operating ambient temperature range in free See DC and AC -40 +85 °C
amb air characteristics —-40 +125
Ve =1.0Vto 2.0V - - 500
t t Input rise and fall times Vee =2.0Vto 2.7V - - 200 ns/V
Ve =27V to 3.6V - - 100
NOTES:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vog = 1.2V to Vg =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
Vee DC supply voltage —0.5t0 +4.6 \
ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVgp>Vge + 0.5V 50 mA

DC output source or sink current w
tlo — standard outputs 0.5V < Vg < Vgo + 0.5V 25 mA
DC Ve or GND current for types with
il_‘fND’ — standard outputs 20 mA
*lce
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 W
O - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.
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Product specification

Dual 4-bit binary ripple counter 74LV393
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
HIGH level Input —
ViH voltage Ve =2.0V 14 1.4 Vv
Ve =2.7to 3.6V 2.0 2.0
Voo = 1.2V 0.3 0.3
LOW level Input .
Vi vellage Vge = 2.0V 0.6 0.6 v
Vec=27103.6V 0.8 0.8
Vee=1.2V; V)= Vg or V. —lp = 100pA 1.2
HIGH level output | Vcc =2.0V; V= Vi or Vi —lo = 100uA 18 2.0 18
voltage; all outputs [ v = 2.7V; V= Vi or V. —lo = 100uA 25 27 25
Von Vee =3.0V; Vi =V|yor V.. —lg = 100pA 2.8 3.0 2.8 Vv
HIGH level output
oltage;
‘éT:,\‘-}DARD Ve =3.0V; V) = Vi or Vi, —lo = 6mA 2.40 2.82 2.20
outputs
Vee=1.2V; V)= Vg or V. lp =100pA 0
LOW level output | Ve =2.0V; Vi = Vi or Vi, lo = 100pA 0 0.2 0.2
voltage; all outputs v = 2.7V; V) = Vi or Vyi. Io = 100uA 0 0.2 0.2
VOL Vcc =3.0V; V| = V|H or V|L; Io =100pA 0 0.2 0.2 \"
LOW level output
voltage;
STA’\?DARD Vee =3.0V; Vy=Vyor V. lp=6mA 0.25 0.40 0.50
outputs
Input leakage
I ch::em g Ve =3.6V; V| = Vg or GND 1.0 1.0 HA
Quiescent supply _ v il el
lcc current: MSI Ve =3.6V; V| =Vgcor GND; Ig =0 20.0 160 UA
Additional
Alce quiescent supply Vec=2.7Vto 3.6V, V| = Ve - 0.6V 500 850 uA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Dual 4-bit binary ripple counter 74LV393
AC CHARACTERISTICS
GND =0V; t, =ty < 2.5ns; C_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C | UNIT
Vee(V) MIN TYP1 MAX | MIN | MAX
1:2 - 75 - - -
i i 2.0 = 26 49 - 60
tPHUPLH s(?FF” ?gitc'g: asimy Figure 1 = = - : = ns
3.0t03.6 - 142 29 - 35
1.2 - 25 - - =
Propagation delay ; 2.0 - 9 17 - 20
tPHUIPLH | hQn to nQn+1 Figureth 27 = 5 o7 = T ns
3.0t03.6 - 52 10 - 12
1.2 - 70 = = =
Propagation delay ; 20 - 24 44 - 54
teHL nMR to nQn Flgura2 27 = 8 ) = 20 ns
3.0t03.6 - 132 26 - 32
2.0 34 10 - 41 -
Clock pulse width . -
W | HIGH orLOW Figure 1 27 25 | 8 — | 0 ns
3.0t03.6 20 62 - 24 -
2.0 34 12 - 41 -
Master reset pulse . — —
tw width; HIGH Eiglrei2 27 25 9 30 ns
3.0t03.6 20 72 - 24 -
1.2 - 5 - = <
Removal time ) 2.0 5 D = 5 -
trem nMR to nCP Flgus.2 2.7 5 2 - 5 - o
3.0t03.6 5 12 - 5 -
2.0 14 53 - 12 -
Maximum clock : = =
fmax pulse frequency filgure - 02t<73 - ;i 97022 ;2 MHz
.0 10 3. - -
NOTES:

1. All typical values are measured at Tymp = 25°C
2. Typical values are measured at Voc = 3.3V
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Product specification

Dual 4-bit binary ripple counter

74LV393

AC WAVEFORMS

Vpm=1.5VatVge = 2.7V

Vm=0.5*VgcatVege < 27V

VoL and Voy are the typical output voltage drop that occur with the
output load.

Vee

nCP INPUT

GND - - -

VoH

nQn OUTPUT

SV00678

Figure 1. Clock (nCP) to output (1Qn, 2Qn) propagation delays,
the clock pulse width, and the maximum clock frequency

]

Vee
nMR INPUT

GND

Vee
nCP INPUT

GND ===

Vo

nQ, OUTPUT

VoL

SV00679

Figure 2. Master reset (nMR) pulse width,
the master reset to output (Qn) propagation delays,
and the master reset to clock (nCP) removal time
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TEST CIRCUIT
Vee
Vi Vo
PULSE
pur
50pF R =1k
Cio L

Test Circuit for switching times

DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitance

Rt = Termination resistance should be equal to Zgyr of pulse generators.

TEST Vee v,
tPLHAPHL <27V Ve
2.7-3.6V 2.7V

SV00901

Figure 3. Load circuitry for switching times
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Octal buffer/line driver (3-State)

Product specification

74LV541

FEATURES
® Optimized for Low Voltage applications: 1.0 to 3.6V

® Accepts TTL input levels between Vgc = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ Vg = 3.3V,
Tamb:=25°C

® Typical Vony (output Vou undershoot) > 2V @ Vg = 3.3V,

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 OE; and OE,.

A HIGH on OEn causes the outputs to assume a high impedance

Tamb = 25°C OFF-state.
@ Non-inverting outputs
® Qutput capability: bus driver
® | category: MSI
QUICK REFERENCE DATA
GND = 0V; Tamp =25°C; t, =ty <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay C_ =15pF
tPHL/tPLH Anto Y, Voc =33V 10 ne
C Input capacitance 35 pF
Cpp Power dissipation capacitance per buffer Vi =GND to Vg ! 37 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp X Vgc? X fi +2 (CL x Vge? x fo) where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
S (CL x Vee? % fo) = sum of the outputs.
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 |l —40°C to +125°C 74LV541 DB 74LV541 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV541 PW 74LV541PW DH SOT360-1
PIN DESCRIPTION FUNCTION TABLE
NUMN R | sYmBoL FUNCTION INBUTS ouTPUT
OE, OE, nA nY
1,19 OE,, OE, | Output enable input (active-LOW) L L L L
2 3 g g Apto A7 | Data inputs i L H H
10 GND | Ground (0V) X H X Z
H X X Z
18,17, 16, 15,
14,13,12, 11 YotoYz |Busoutplits H = HIGH voltage level
o L = LOW voltage level
20 Vee Positive supply voltage X DortEare
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Octal buffer/line driver (3-State) 74LV541

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)

| 1
o, [1] 5] vec s

= e [ [
a3 18 | Yo : > v 18
A 4] 17 | vy 3 17
Ay 5] 16 | Y, 4 16
As E 15 | Ys 5 15
As [ 7] 14 | Vs 8 14
As | 8 13 | Ys . 7 13
A 9] 12 | Ys 8 12
GND [ 10 (1] Y, 9 | on

SV00680 SV00682

LOGIC SYMBOL FUNCTIONAL DIAGRAM

V4

=
©
=
_(
|
=

At
3
A Y,
7 2 [Ny Y2 e
Az 2 ”h
4 16 i AN Y|
A Y,
5 ¢ 2 15 6 A4 '\!, A1 14

— 1

\,
>
a
&
)
(-]
< < <
3 & &
©

>
&
@

H =
19 —

>
L
3

Shaanan

SV00683

SV00681
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Octal buffer/line driver (3-State) 74LV541

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 3.6 v
" Input voltage 0 - Vee \"
Vo Qutput voltage 0 - Vee \"
i ; ; - See DC and AC -40 +85 &
Tamb Operating ambient temperature range in free air charactenistics _40 +125 C
Vee = 1.0V to 2.0V - - 500
tr, t Input rise and fall times Vec=2.0Vto 2.7V - _ 200 ns/V
Vee =27V to 3.6V - B 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vo = 1.2V to Ve = 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
Vee DC supply voltage -0.5to0 +4.6 Vv
+lk DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50rVg>Vge +0.5V 50 mA

DC output source or sink current
tlo —bus driver outputs -0.5V < Vg <Vge + 0.5V 35 mA
DC V¢ or GND current for types with
tL?ND’ —bus driver outputs 70 ma
tlee
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: =40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mW
tot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.
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Product specification

Octal buffer/line driver (3-State) 74LV541
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo =1.2V 0.9 0.9
HIGH level Input
Ve |vormge P Voe =2.0V 14 1.4 v
Vec=2.7103.6V 2.0 2.0
Vee=1.2V 0.3 0.3
ViL tgt‘g’g'ee"e' Iput - Iy o= 2.0V 06 0.6 v
Voo =2.710 3.6V 0.8 0.8
Vee=1.2V; V=V or V.. —lp = 100pA 1.2
HIGH level output Vee =2.0V; V= Vy or V.. =lp = 100pA 1.8 2.0 1.8
voltage; all outputs | v = 2.7V; V) = Vi or Vi, =g = 100pA 25 2.7 25
Vo Voc = 3.0V; Vi = Vit o Vi —lo = 1005A 28 3.0 28 v
HIGH level output
voltage; BUS driver | Ve =3.0V; Vi=V)yor V.. —lp = 8mA 2.40 2.82 220
outputs
Vee =1.2V; Vi = Vg or V). Ig = 100pA 0
LOW level output | Vec =2.0V; Vi = Vg or Vi, lo = 100uA 0 0.2 0.2
voltage; all outputs |y =2.7V; V) = Vi or V. Io = 100pA 0 0.2 0.2
VoL Ve =3.0V; V) = Vi or VL. lo = 100uA 0 0.2 0.2 b4
LOW level output
voltage; BUS driver | Ve =3.0V; V)= V)yor V| Io = 8mA 0.20 0.40 0.50
outputs
Input leak:
I g Ve =3.6V; V) = Vg or GND 1.0 1.0 7
3-State output Vec =86V, Vi=Viyor V.
loz OFF-state current | Vg = Vg or GND 5 10 HA
Quiescent suppl!
it |icument miat PP Ve =3.6V; V= Ve or GND; g = 0 20.0 160 A
Additional
Alce quiescent supply Vecc=2.7Vto3.6V; V| =Vcc - 0.6V 500 850 pA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Octal buffer/line driver (3-State) 74LV541
AC CHARACTERISTICS
GND = 0V; t, =ty < 2.5ns; C|_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40 to +125°C UNIT
Vee(V) MIN | TYP' | MAX | MIN | MAX
1.2 - 60 - - -
Propagation delay 3 2.0 = 20 39 - 46
tpHLA Figure 1 ns
PRUPLI | Anto Yy 2 27 = 15 29 - 34
3.0t0 3.6 - 112 238 - 27
1.2 - 100 - - -
tozritezL 3-State output enable time Figure 2 2.0 = 34 65 & 77 -
ntoYn 27 = 25 48 = 56
3.0t03.6 - 192 38 - 45
12 - 100 - 5 &=
. 3-State output disable time Figure 2 2.0 - 36 66 =5 78 -
PHZIPLZ | OEnto Yo 27 = 27 48 = 58
3.0t0 3.6 - 212 39 - 47
NOTES:
1. Unless otherwise stated, all typical values are at Tymp, = 25°C.
2. Typical value measured at Ve = 3.3V.
AC WAVEFORMS
Vp=15VatVee = 2.7V »
T

Vm=0.5"VgcatVee < 2.7V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vx =VoL+0.3VatVge = 2.7V

Vx =VoL+0.1Vgc at Ve < 2.7V

Vy =Vou—0.3VatVee = 2.7V

Vy =VoH—0.1 Vg at Vge <2.7V

OF, INPUT
GND
Ve - -

OUTPUT
LOW-to-OFF

Yn OUTPUT

SV00684

OFF-to-LOW
VoL

OUTPUT
HIGH-to-OFF
OFF-to-HIGH

outputs >
enabled

outputs

1€ disabled

outputs
enabled

SV00685

Figure 2. 3-State enable and disable times

Figure 1. Input (A,) to output (Y,) propagation delays
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Octal buffer/line driver (3-State) 74LV541

TEST CIRCUIT
vee 2" Vee
O— Open
T O— GND
v RL =1k

PULSE
GENERATOR BT
RT J_ RL =1k

Test Circuit for switching times
DEFINITIONS

R = Load resistor
C_ = Load capacitance includes jig and probe capacitance
Rr = Termination resistance should be equal to ZgyT of pulse generators.

SWITCH POSITION

TEST S Vee Vi
tpL HAPHL Open <27V Vee
toLztezL 2% Voo 27-36V 27v
teHztPzH GND

5V00895

Figure 3. Load circuitry for switching times
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Philips Semiconductors

Product specification

Octal D-type transparent latch (3-State)

74LV573

FEATURES

® Wide operating voltage: 1.0 to 5.5V

® Optimized for Low Voltage applications: 1.0V to 3.6V

® Accepts TTL input levels between Voo = 2.7V and Vg = 3.6V

@ Typical Vo p (output ground bounce) < 0.8V at Vg = 3.3V,
Tamb =25°C

® Typical Vony (output Vou undershoot) > 2V at Vg = 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

© Qutput capability: bus driver

® |cc category: MSI|

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 Dy, 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 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.
QUICK REFERENCE DATA
GND = 0V; Tymp =25°C; t,=t; <25 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL = 15pF
teHL/tPLH Dnto Qn Voe =3.3V 12 ns
LE to Qn 13
C Input capacitance 35 pF
Cpp Power dissipation capacitance per latch | Notes 1, 2 26 pF
NOTES:
1. Cpp is used to determine the dynamlcg)ower dissipation (Pp in pW)
Pp=Cpp X Voc? x fi + 5 (CL x Vec? x fo) where:
f; = input frequency in MHz C_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL % Vgc? X fo) = sum of the outputs.
2. The condition is V) = GND to V¢,
ORDERING AND PACKAGE INFORMATION
PACKAGES TEMPERATURE RANGE |  OUTSIDE NORTH 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 Il —40°C to +125°C 74LV573 DB 74LV573 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV573 PW 74LV573PW DH SOT360-1
PIN DESCRIPTION
PIN NUMBER | SYMBOL | FUNCTION
1 OE Output enabled input (active LOW)
2,3,4,5, g
6789 D0-D7 Data inputs
19, 18, 17, 16,
15 14,13, 12 Qo-Q7 Data outputs
10 GND Ground (0V)
1 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) 74LV573
FUNCTION TABLE
INPUTS INTERNAL OUTPUTS
OPERATING MODES
OE LE Dn LATCHES Qo to Q7
Enable and read register 14 H L L L
(transparent mode) L H H H H
+ L L | L L
Latch and read register i L h H H
i i H L | 12 Z
Latch register and disable outputs H L h H 7
H =HIGH voltage level
h =HIGH voltage level one set-up time prior 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
Z =High impedance OFF-state
PIN CONFIGURATION LOGIC SYMBOL
1
v 5
OE| 1 20 | vee
OE
Bof 2 1 | ¢ 2 Do Ql— 19
Bl 3 18 | Q1 3 DI atb——18
D2| 4 17 | @2 4 D2 Q@ b— 17
D3| 5 16 | Q3 5 D3 Q3 pb—— 16
D4| 6 15 | Q4 3 D4 Q4 b—— 15
ps| 7 14 | a5 7 D5 Qs f—— 14
sl 8 13 | as 8—— D6 o6 |—— 13
e— D7 a7 p—— 12
7| 9 12 | a7
LE
GND | 10 1| LE
1
SVoo701 SV00702
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Philips Semiconductors Product specification

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

LOGIC SYMBOL (IEEE/IEC) FUNCTIONAL DIAGRAM
1
; c1 2 Do Qo | 19
— ey
_I 1__ 3 D1 al |18
4 D2 Q2 |17
2 1o P v L) S (I
5 D3 Q3 | 16
3 18 == 1
LATCH 3-STATE
6 D4 1708 OuTPUTS | Q4 15
4 17 _— e
7 D5 as | 14
5 16 =1 —
8 D6 a | 13
6 15 — —
9 D7 a7 | 12
7 14 — -
8 13 1| LE T
9 12 t | OE
SV00703 5V00704

LOGIC DIAGRAM

Q7

SVooe61
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Philips Semiconductors

Product specification

Octal D-type transparent latch (3-State) 74LV573
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
Vee DC supply voltage -0.5t0+7.0 \
ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg > Vge + 0.5V 50 mA
tlo E’gu‘;"é‘r’i‘\‘,‘ef‘;‘g&t‘;’ sinicurent ~0.5V < Vo < Vg + 0.5V 35 mA

ilﬁg‘g 9& ;/gﬁv%rrimguc;srrem for types with 70 A
Tstg Storage temperature range -65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P, —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ot —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. ' MAX UNIT
Vee DC supply voltage See Note 1 1.0 3.3 5.5 \Y
i Input voltage 0 - Vee "
Vo Output voltage 0 - Vee )
Tt Qperating ambient temperature range in free See DC a_nq AC -40 +85 °C
air characteristics —40 +125
Vge = 1.0V to 2.0V - = 500
tn t Input rise and fall times xgg 5 ggg :g g;x N - ?gg ns/V
Vcc =3.6Vito 5.5V - - 50
NOTE:

1. The LV is guaranteed to function down to V¢ = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vgc = 1.2V to Ve = 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)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vin HIGH level Input | Vcc =2.0V 1.4 1.4 v
voltage Ve =2.7t0 3.6V 2.0 2.0
Vec=4.5t05.5V 0.7*"Vee 0.7*Vee
Veec=1.2V 0.3 0.3
v LOW level Input Ve =2.0V 0.6 0.6 v
'L |voltage Voo = 2.7 10 3.6V 08 08
Vec=451t05.5 0.3"Vee 0.3*V¢e
Vee =1.2V; Vi=Vyor V). —lg = 100pA 12
" Vge = 2.0V; V)=V or V. —lo = 100uA 1.8 2.0 18
HIGH level output _ T .
voltage; all outputs VCC =2.7V; V|= le or VlL; lo = 100pA 2.5 27 25
Vint Ve = 3.0V; Vi = Vi or Vi, —lo = 100pA 2.8 3.0 28 7
Vee =4.5V;V) = Vi or V). —lp = 100pA 4.3 45 4.3
HIGH level output [ Ve =8.0V;V) = Vjy or V. —lp = 8mA 2.40 2.82 2.20
voltage; BUS driver
outputs Vec =4.5V;V =V or V. —lp = 16mA 3.60 4.20 3.50
Vee = 1.2V; V= Vi or Vi Io = 100uA 0
LOW | e Vec=2.0V; Vi=Vior V|L: lo = 100pA 0 0.2 0.2
evel outpu = T, =
voltage; all outputs Veec =2.7V; Vi=Vy or Vj.. lo = 100uA 0 0.2 0.2
Wi, Ve = 3.0V;V, = Vi or Vit Io = 100pA 0 0.2 0.2 v
Veec =4.5V;V =V or V. lo = 100pA 0 0.2 0.2
LOW level output | Ve =3.0V;V| = Vi or Vi o = 8mA 0.20 0.40 0.50
voltage; BUS driver
outputs Vec=4.5V;Vi=Viyor V. lp=16mA 0.35 0.55 0.65
3] e eaags Vee = 5.5V; V) = Vg or GND 1.0 1.0 LA
3-State output Vec =5.5V; Vi=Viqor V.
loz OFF-state current | Vg = Vg or GND 5 10 KA
loc | SuwescemsPPY | Voe = 5.5V; V= Ve or GND; lo =0 20.0 160 | pA
Additional
Alce quiescent supply Vec=2.7Vt0 3.6V; V= Ve 0.6V 500 850 pA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Product specification

Octal D-type transparent latch (3-State) 74LV573
AC CHARACTERISTICS
GND = 0V; t, =ty < 2.5ns; C_ = 50pF; R = 1KQ
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM I —401to0 +85 °C —40to +125°C | yNIT
Vee(V) MIN | TYP [ MAX [ MIN | MAX
1.2 = 75 ~ = =
_ 2.0 - 26 39 - 49
tonuPLH Eff:%i“m delay Figures 1,5 27 = 19 29 = 36 ns
3.0t036 - 142 23 - 29
45t055 - ~ 19 = 24
175) - 80 - = -
, 2.0 - 27 43 - 53
triutaii E,?&agim" deiay, Figures 2, 5 27 = 20 31 = 34 ns
3.0t03.6 - 152 25 - 31
451055 - - 21 - 26
1.2 = 70 - — =
3-State output 2.0 = 24 37 = 48
tpzutpzL | enable time Figures 3, 5 2l = 18 28 = 35 ns
OEtoQn 301036 = 132 22 = 28
451055 - = 18 -~ 23
1.2 = 80 - = =
3-State output 20 = 29 39 - 48
tprztpLz | disable time Figures 3, 5 2.7 - 22 29 - 36 ns
GEtoQn 301036 = 172 24 = 29
45t05.5 - - 20 - 24
2.0 34 9 - 41 2
tw LE pulse width HIGH Figure 2 24 25 6 = 30 = ns
3.0t036 20 52 - 24 -
1.2 - 25 = = -
tsu Setup time Dn to LE Figure 4 ol ] 8 = =0 A ns
37 13 6 - 15 =
301036 10 52 - 12 —
1.2 = 5 = = =
th Hold time Dn to LE Figure 4 . 8 £ = 3 = ns
27 8 2 - 8 =
3.0t0 3.6 8 12 - 8 -
NOTES:

All typical values are measured at Ty = 25°C
1. Typical values are measured at Vgc = 3.3V
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Philips Semiconductors

Product specification

Octal D-type transparent latch (3-State)

74LV573

AC WAVEFORMS

Vm=15VatVge = 2.7Vand < 3.6V

Vm=0.5"*VecatVee < 2.7V and = 4.5V

VoL and VpH are the typical output voltage drop that occur with the
output load.

Vx=VoL+0.3VatVge = 2.7V and < 3.6V

Vx =VoL+0.1Vgc at Vge <2.7Vand = 4.5V
Vy=VpH—-0.3VatVgc = 2.7Vand < 3.6V

Vy =VpH—0.1Vgc at Vg <2.7Vand = 4.5V

Vi

D, INPUT

GND - - - -
tPHL
VoH

Qp OUTPUT

SV00705

Figure 1. Data input (D) to output (Q,)) propagation delays and
the output transition times

Vi
Dy, INPUT Vi

GND

Vi

LE INPUT

NOTE: The shaded areas indicate when the input is permitted

SV00665

to change for predictable output performance.

Figure 4. Data set-up and hold times for the D, input to the LE
input

NOTE:
The shaded areas indicate when the input is permitted to change for

predictable output performance.

TEST CIRCUIT

V- - - -

LE INPUT
GND

VoH

Q, OUTPUT

SV00706

Figure 2. Latch enable input (LE) pulse width, the latch enable
input to output (Q,,) propagation delays and the output
transition times.

W=

OE INPUT

GND

Vee
Q, OUTPUT
LOW-to-OFF
OFF-to-LOW

VoL

VoH
Q, OUTPUT
HIGH-to-OFF
OFF-to-HIGH

GND

T outouts
disabled il 2

outputs
enabled

outputs
enabled

SV00664

Figure 3. 3-State enable and disable times

1998 Jun 10

Vee o- 2" Vee
O— Open
o- GND
RL = 1k
Vi Vo &
PULSE
AL = 1k

CL=x 50 pF

g

Test Circuit for Outputs

DEFINITIONS

R = Load resistor

C_ = Load capacitance includes jig and probe capacitiance.

Rt = Termination resistance should be equal to ZoyT of pulse generators.

SWITCH POSITION

TEST Sy Vee Vi
tpLHAPHL Open <27V Vee
teLztpzL 2*Vee 2.7-3.6V 27V
tpHZAPZH GND = 45V Vee

SV00896

Figure 5. Load circuitry for switching times
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Philips Semiconductors

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

Product specification

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 Vg = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V at Vg = 3.3V,

Tamb = 25°C

® Typical Vopny (output Vop undershoot) > 2V at Ve = 3.3V,

Tamb = 25°C

©® Common 3-State output enable input

® Qutput capability: bus driver

® |cc category: MSI

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 D-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 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; Tamp =25°C; t, =t <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
5 Cp = 15pF
Propagation delay N
tpHL/t Voe =3.3V 13
PHL/tPLH CPtoQ, cc ns
frmax Maximum clock frequency Cp = 15pF, Vgc = 3.3V 77 MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per flip-flop Notes 1 and 2 25 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp =Cpp X Vec? xfi +2 (CL x Vgc? x f,) where:
fi = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢c = supply voltage in V;
2 (CL x Vgg? x fo) = sum of the outputs.
2. The condition is V| = GND to V¢
ORDERING AND PACKAGE INFORMATION
PACKAGES TEMPERATURE RANGE | CUTSIDE NORTH 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 | —40°C to +125°C 74LV574 PW 74LV574PW DH SOT360-1
PIN DESCRIPTION FUNCTION TABLE
PIN NUMBER | SYMBOL | FUNCTION OPERATING INPUTS INTERNAL | OUTPUTS
1 OE Output enabled input (active LOW) MODES OE | cP | Dn | FLIP-FLOPS ["Qoto Q7
2,345 .

13, 4,5, DO-D7 Data inputs Load and read BN O L L
6,7,8,9 P register E T |hn H H
12121715 |ao-a7 | 3-state fiip-fiop outputs Loadregisterand | H | T [ | L z

Rl disable outputs HL Tl b H z
10 GND Ground {0V) H = HIGH voltage level
Clock input (LOW-to-HIGH, h = HIGH voltage level one set-up time prior to the
1 cP Wiy LOW-to-HIGH CP transition
edge-triggered)
— L = LOW voltage level
20 vce Positive supply voltage | = LOW voltage level one set-up time prior to the
LOW-to-HIGH CP transition
74 = High impedance OFF-state
7 = LOW-to-HIGH clock transition

1998 Jun 10

340

853-1990 19545
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)

[\ 1
oF [1] [20 ] vee 1 : >E'f1

> L] o] o 1 C
o1 [3] 8 ] a 2 5 D v 19
o2 [4 | (17 ] 2 . s
03 [5 | (16 ] a3 . i
o4 6| (75 ] a4 . i
os [7 ] 4] os 6 15
o6 [8 | [13 ] ae 7 14
o7 9] (12 ] a7 8 13
Gnp [0 [ ] cp 9 12

SV00714 SV00716
LOGIC SYMBOL FUNCTIONAL DIAGRAM
1 2 | o Qo | 19
3 | bt at | 18
cP
2— Do Qo |— 19 4 | D2 Q2 | 17
8 =——1Db1 Q18 5 | D3 Q3 | 16
4 ——1 D! — 3-STATE
Z Q2 17 6 | o4 FF1 to FF8 GUTPUTS Q4| 15
5 —— D3 Q3 — 16 =1
7 | bs Qs | 14
6 —] D4 Q4 |— 15 _—
8 | D6 Q6 | 13
7—Ds as F 14 -
ro| [ g6 |—— 43 9 | D7 a7 | 12
9 — D7 —— 12
a7
OE i 7 S
7? 1 | oE
1
sv00715 Sv00717
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Product specification

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

74LV574

LOGIC DIAGRAM
DO D1 D2 D3 D4 D5 D6 D7
D Qf— D Qf D Ql D al— D Qf D Qf D Qf D QT
cP cP cp cP cp cp cp cp
FF1 FF2 FF3 FF4 FF5 FF6 FF7 FF8
cr >
)
Qo el Q2 Q3 Q4 Qs Q6 a7
5V00342
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
Vee DC supply voltage -0.5t0 +7.0 \
ik DC input diode current Vi<-0.50rV,>Vgc + 0.5V 20 mA
+lok DC output diode current Vo<—-0.50rVg>Vgc +0.5V 50 mA

DC output source or sink current
o — bus driver outputs -0.5V <Vg < Ve + 0.5V 35 mA
DC V¢ or GND current for types with
tL?ND' —bus driver outputs 70 e
*icc
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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

RECOMMENDED OPERATING CONDITIONS

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

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Veo DC supply voltage See Note' 1.0 33 55 \Y
V) Input voltage 0 - Vee \
Vo Output voltage 0 - Vee )
T Operating ambient temperature range in free See DC and AC —40 +85 °C
air characteristics -40 +125
Voo = 1.0V to 2.0V - - 500
to t Input rise and fall times xgg - ggx :g ggx - - ?88 ns/V
Ve =36V to 5.5V - = 50
NOTES:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Vg = 5.5V.
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Product specification

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)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Veec=1.2V 0.9 0.9
v HIGH level Input | Voc =2.0V 1.4 1.4 v
" |voltage Voo =2.710 3.6V 2.0 2.0
Voo =4.5105.5V 0.7*Vee 0.7*Vee
Vec=1.2V 0.3 0.3
ViL LOW level Input Vee =2.0V 0.6 0.6 v
voltage Voo =2.7t0 3.6V 0.8 0.8
Vec=45105.5 0.3'Vee 0.3"Vce
Vee =1.2V; V)= Vg or V.. —lp = 100pA 12
Ve =2.0V; Vi =Vyor V). —lg = 100pA 1.8 2.0 1.8
HIGH level output = T e
voltage: all outputs | Y€ =27V Vi = Vi or Vii; —lo = 1004A 25 27 25
Vi Ve = 3.0V; V)= Vi or Vi, —lo = 100pA 2.8 3.0 2.8 v
Vee = 4.5V;V) = Vi or V. -l = 100pA 4.3 4.5 4.3
HIGH level output [ Ve =3.0V;V) = V) or V. —lp = 8mA 2.40 2.82 220
voltage; BUS driver
outputs Vee =4.5V;V =V or Vi, -lp = 16mA 3.60 4.20 3.50
Voo =1.2V; V)= Vi or Vi lo = 1004A 0
” Vee =2.0V; Vi=Vjyor V. lo = 100pA 0 0.2 0.2
LOW level output — N = —
voltage: all outputs Vee =2.7V; Vi =V or Vi lo = 100uA 0 0.2 0.2
VoL Vee =3.0V;V, = Vi or Vy. Io = 100uA 0 0.2 0.2 v
Vee = 4.5V;V) = Vi or Vi lo = 100uA 0 0.2 0.2
LOW level output Vee =8.0V,V =V or Vi lo = 8mA 0.20 0.40 0.50
voltage; BUS driver
outputs Vec=4.5V;Vi=Vigor V. lgp=16mA 0.35 0.55 0.65
Input leakage . -
Iy aurfant Vee =5.5V; V| =Vgg or GND 1.0 1.0 HA
3-State output Vec=56.5V; Vi=Viyor V.
loz OFF-state current | Vo = Vg or GND 5 10 a
Quiescent supply . bV o fi
lcc current: MS! Vee =5.5V; Vy=Vee or GND; I =0 20.0 160 uA
Additional
Alec quiescent supply Vee =27V 10 3.6V; V) = Ve -0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574
AC CHARACTERISTICS
GND =0V; t, = ;< 2.5ns; C_ = 50pF; R = 1KQ
LIMITS LIMITS
CONDITION g g
SYMBOL PARAMETER WAVEFORM —40to0 +85 °C —40t0 +125°C | yNIT
Vee(V) MIN | TYP | MAX | MIN | MAX
12 - 80 = - =
. 2.0 - 27 34 - 43
tPHUPLH gg);‘):%eglon celay Figure 1, 4 2.7 = 20 25 = 31 ns
3.0t0 3.6 - 152 20 - 25
451055 - - 17 - 21
1.2 = 70 = - —
3-State output 20 = 24 34 = 43
tpzutpzL | enable time Figure 2, 4 257 4 18 25 = 31 ns
GE to Qn 301036 = 132 20 = 25
451055 - - 17 - 21
1.2 - 75 = = i
3-State output 2.0 = 27 27 = 34
tpuztpLz | disable time Figure 2, 4 2.7 = 21 21 = 26 ns
OEtoQn 301036 = 162 17 = 21
451055 - - 15 - 18
) 2.0 34 9 - 41 —
by | Fpules Widlh Figure 1 27 25 6 = = ns
3.0t03.6 20 5 - 24 -
1.2 - 10 = = =
Set-up time ’ 2.0 22 4 - 26 -
v | pntocP FERaeN 27 6 3 BT -
3.0t036 13 22 - 15 -
12 — —10 = D =
Hold time x 2.0 5 —4 = 5 =
th Dnto CP e 27 5 = = 5 - T
3.0t03.6 5 22 - 5 -
2.0 15 40 - 12 =
Maximum clock "
fmax pulse frequency Figure 1 27 19 58 - 16 - MHz
3.0103.6 24 702 - 20 =
NOTE:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vg = 3.3V.
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Octal D-type flip-flop; positive edge-trigger (3-State) 74LV574

AC WAVEFORMS
Vy=15VatVge = 2.7Vand < 3.6V
Vm=0.5*VegatVee < 2.7Vand = 4.5V Vi
VoL and Vo are the typical output voltage drop that occur with the P INPUT
output load.
Vx=VoL+0.3VatVee = 2.7V and < 3.6V GND
Vx =VoL+0.1Vgc at Ve <2.7V and = 4.5V
Vy=Voy—-0.3VatVge = 2.7V and < 3.6V
Vy =Von—0.1Vgc at Vge <2.7Vand = 4.5V v,
Dy INPUT
GND
V== Ny o = S T e R e i i
CP INPUT
Q, OUTPUT Vm
GND
VoL
NOTE: the shaded areas indicate when the input is permitted to change
for predictable output performance.
Vo
Q, OUTPUT SV00345
Vai Figure 3. Data set-up and hold times for the Dn input to the CP
input
o NOTE:
poss The shaded areas indicate when the input is permitted to change for
Figure 1. Clock (CP) to output (Qn) propagation delays, the predictable output performance.
clock pulse (CP) and the maximum clock pulse frequency
- TEST CIRCUIT
I
OE INPUT v,
CcC o- 2 Voo
GND O- Open
o~ GND
Vee 7 Vo Rl 1k
LOW-to-OFF T
e oW GENERATOR
Vou J_ CLI s0pF & AL=1k
Vi Test Circuit for Outputs
OUTPUT
HIGH-to-OFF v DEFINITIONS
OFF-to-HIGH L R_ = Load resistor
GND - - - ==~~~ Cy = Load capacitance includes jig and probe capacitiance.
outputs . outputs Rt = Termination resistance should be equal to Zgy of pulse generators.
enabled disabled enabled SWITCH POSITION
SV00344
TEST Sy Vee vy
Figure 2. 3-state enable and disable times
9 tPLHAPHL Open <27V Vee
toiztez | 2 Vee 27-3.6V 27V
tpHzPZH GND = 45V Vee
SV00896

Figure 4. Load circuitry for switching times
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8-bit serial-in/serial or parallel-out shift register

with output latches (3-State)

FEATURES

® Optimized for Low Voltage applications: 1.0V to 3.6V

® Accepts TTL input levels between Vo = 2.7V and Ve = 3.6V

® Typical Vo_p (output ground bounce) < 0.8V at Ve = 3.3V,
Tamb = 25°C

® Typical Vony (output Vo undershoot) > 2V at Vgc = 3.3V,
Tamb =25°C

® 8-bit serial input

© 8-bit serial or parallel output

® Storage register with 3-State outputs

® Shift register with direct clear

©® Qutput capability:

— parallel outputs; bus driver
— serial output; standard

® | category: MSI

74LV595

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 ST¢p 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 (Ds) 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.

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, =ty <2.5ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation delay CL=15pF
SHcp to Q7 Vce=3.3V 15
tPHL/tPLH STop to Qr 16 HE:
MR to Q7 14
fmax Maximum clock frequency SHcp, STcp 74 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 115 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in uW)

Pp=Cpp X Voc? xfi +3 (CL x Vgc? x fo) where:

f; = input frequency in MHz; C|_ = output load capacitance in pF;

fo = output frequency in MHz; V¢ = supply voltage in V;
5 (CL x Voc? x fo) = sum of the outputs.

2. The condition is V| = GND to Vg,
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 I —40°C to +125°C 74LV595 DB 74LV595 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV595 PW 74LV595PW DH SOT403-1
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8-bit serial-in/serial or parallel-out shift register 74LV595
with output latches (3-State)

PIN DESCRIPTION PIN CONFIGURATION

Al SYMBOL FUNCTION
NUMBER
15,1; 28,
4567 Qp to Q; | Parallel data output 4] Vo
8 GND | Ground (0V) [15] Qo
9 Qr Serial data output 14 os
10 MR Master reset (active LOW) iEfies
1 SHcp Shift register clock input 2 see
11] SH,
12 STcp Storage register clock input g W:P
10)
13 OE Output enable input (active LOW)
5] o
14 Ds Serial data input
16 Vee Positive supply voltage
$V00720
FUNCTION TABLE
INPUTS OUTPUTS
FUNCTION
SHcp | STep OE MR Ds Qy Qn
X X L 4 L NC A LOW level on MR only affects the shift registers
X i L L L Empty shift register loaded into storage register
X X H L L. Z Shift register clear. Parallel outputs in high-impedance OFF-states
Logic high level shifted into shift register stage 0. Contents of all shift
1 X L H H Qg NC register stages shifted through, e.g. previous state of stage 6 (internal
Qg') appears on the serial output (Q7")
X ? L H X NG Qy Contents ofl shift register stages (internal Qn’) are transferred to the
storage register and parallel output stages
Contents of shift register shifted through. Previous contents of the shift
t i) L H X Qg Qp register are transferred to the storage register and the parallel output
stages

H =HIGH voltage level
L =LOW voltage level
X =Don't care

N

NC= No change
1 = LOW-to-HIGH clock transition
1l =HIGH-to-LOW transition

1998 Apr 20
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8-bit serial-in/serial or parallel-out shift register
with output latches (3-State) 74LV595

LOGIC SYMBOL FUNCTIONAL DIAGRAM
1 12
H ST,
SHcp cP Ds
14
ar b—o
7 \y | Stee 8-STAGE SHIFT
Gy =215 L REGISTER
Q —1 Q7'
e .
Q5 f——=if
1 STcp 8-BIT STORAGE
14 — Ds Q —3 REGISTER
i | [ T[T [
Q b—s
13 | OF 3-STATE OUTPUTS
o |—s
(o Ioo Io‘ IQ; ]Qg ]()4 ]Q5 los |u7
1 T T T T 1 1 T
MR OE 5 1 _ 2 3 4 5 6 7
10 3 svoo723 20725,
LOGIC SYMBOL (IEEE/IEC)
13 EN3
12
> c2
39 ~IR SRG8
N Bl e
% 1 [ 15
1D 2D 3 |
Vi—;
2
3
4
5
6
7
9
SV00724
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8-bit serial-in/serial or parallel-out shift register

with output latches (3-State) 74LV595

LOGIC DIAGRAM
STAGE 0 STAGES 1106 STAGE 7
os 4> D a D Q D Q {>J— ar
FFO FF7
cp cp
& L
SHcp —% P [ e e Gl e A O B g SRR O
mmatSe— -t f. L L 1 o o srnes e
D Qp |— D QF
LATCH LATCH
I cP l— cp
STep ‘% """"""""
L e i s i
/ /
I I B
U
Qo Q Q@ Q@ Q Q5 Q Q7
svoo721

TIMING DIAGRAM

DS

S

1

; Fliean
ot M =y«
N Sasbeeeted Bl 11 1o
;::::::::::{ M ”

°’ﬁiﬁﬁﬁiiiﬁﬁﬁl I—L

SV00726
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8-bit serial-in/serial or parallel-out shift register

: 74LV595
with output latches (3-State)
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note1l 1.0 33 3.6 \Y
A Input voltage 0 - Vee v
Vo Output voltage 0 - Vee v
T Operating ambient temperature range in free See DC and AC -40 +85 °C
amb air characteristics —40 +125
Ve = 1.0V to 2.0V = = 500
tn t Input rise and fall times Vec=2.0Vto 2.7V - = 200 ns/V
Vec =2.7V to 3.6V - - 100
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Ve = 1.2V to Ve =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
Vee DC supply voltage -0.5t0 +4.6 \"
ik DC input diode current Vi<-0.50rV|>Vgc + 0.5V 20 mA
tlok DC output diode current Vo <-0.50r Vg > Ve + 0.5V 50 mA

DC output source or sink current
tlo — standard outputs -0.5V < Vg < Vgg + 0.5V 25 mA
— bus driver outputs 35
DC V¢ or GND current for types with
*lgNDs —standard outputs 50 mA
tlce —bus driver outputs 70
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Voo = 1.2V 0.9 0.9
Vil \’;‘;ﬁa";':"e' nput Iy C=2.0v 14 14 v
Vee =27 t0 3.6V 20 20
Voo = 1.2V 0.3 0.3
ViL ";8"2’9':"6' Inpdt INee=2.0v 06 06 v
Voo =2.7103.6V 0.8 0.8
Vee =1.2V; V)=V or V.. —lp = 100pA 1.2
Vou |HIGH level output Vo =2.0V; V= Vjy or Vi —lo = 100pA 1.8 2.0 1.8 v
voltage; all outputs [ Vo =2.7V; V) = V) or Vi o = 100pA 25 27 25
Vec=3.0V; Vi=Vyor V"_; —lo = 100pA 2.8 3.0 2.8
HIGH level output
Vo ‘é‘}'fgg;\ﬁo Voo = 3.0V:V; = Vi or Vi —lo = 6mA 240 | 282 2.20 v
outputs
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8-bit serial-in/serial or parallel-out shift register

with output latches (3-State)
DC CHARACTERISTICS (Continued)
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
SYMBOL PARAMETER TEST CONDITIONS L UNIT
-40°C to +85°C -40°C to +125°C
HIGH level output
Vou voltage; BUS driver | Vgg =3.0V;V|=Vyor V). —lg=8mA 2.40 2.82 2.20 \
outputs
Vcc =1.2V; V| =Viyor VlL; lo = 100pA 0
Ve LOW level output [ Vec =2.0V; Vi =Vjy or Vi lo = 100pA 0 0.2 0.2 v
voltage; all outputs Vee =27V, V= Vg or V). lo = 100pA 0 0.2 0.2
Ve =8.0V;V =V or Vi lo = 100uA 0 0.2 0.2
LOW level output
v voltage; Voc = 3.0ViV) = Vi or Vit o = 6mA 025 | 040 05 | v
OL [ STANDARD cc=3.0VVi=ViyorVy;lo= i i ;
outputs
LOW level output
VoL | voltage; BUS driver | Veg =8.0V;V) = Vi or VL. o = 8mA 0.20 0.40 0.50 v
outputs
Input leakage
Iy Cuﬁrem g Vee =3.6V; V) = Vg or GND 1.0 1.0 uA
3-State output Vee=3.8V; Vi=Viyor V.
loz OFF-state current | Vg = Vg or GND 2 W k
Quiescent suppl
lec | current: MSI PPY | Voo = 3.6V; V) = Vg or GND; Ig =0 20.0 160 A
Additional
Algc | quiescentsupply [ Ve =27V t0 3.6V; V) = Ve —0.6V 500 850 HA
current per input
NOTE:
1. All typical values are measured at Ty = 25°C.
AC CHARACTERISTICS
GND =0V; t, =ty < 2.56ns; C_= 50pF; R = 1KQ
LIMITS LIMITS
CONDITION & &
SYMBOL PARAMETER WAVEFORM —40to +85 °C —40t0+125°C | ynIT
Vee(V) MIN TYP! MAX MIN MAX
1.2 - 95 - - -
Propagation delay ; 2.0 = 32 61 = 75
tpHULA : Fi 1 ns
PHUIPLH | SHep to Q; I19LR 27 = 24 %5 = 55
3.0t03.6 = 182 36 - 44
1.2 = 100 = & -
Propagation delay . 2.0 = 34 65 = 7T
tPHURLH | STep o Qy Figure2 27 = 25 78 = 56 e
3.0t03.6 - 192 38 - 45
1.2 - 85 - = -
Propagation delay ; 2.0 = 29 56 = 66
PHL | MRto Q7 Flaures 27 = 21 @ = 9 i
3.0t0 3.6 = 162 33 = 33
12 - 85 = = —
3-State output 20 = 29 56 = 66
tpzu/t i i . ns
pzHtPZL %n;lt);e(;:ﬂe Figure 3 57 = 37 a7 = 70
3.0t0 3.6 = 162 33 = 39
1.2 = 65 = - —
3-State output 20 - 24 40 = 49
tpHztpLz | disable time Figure 3 ns
OE to Q, 2.7 - 18 32 - 37
3.0t03.6 - 142 26 - 30
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8-bit serial-in/serial or parallel-out shift register

with output latches (3-State)
AC CHARACTERISTICS (Continued)
GND = 0V; t, = t; < 2.5ns; C_= 50pF; R = 1KQ
LIMITS LIMITS
CONDITION G -
SYMBOL PARAMETER WAVEFORM —40to +85 °C —40to +125°C | uyNIT
Vee(V) MIN TYP! MAX | MIN | MAX
Shift . 2.0 34 10 - 41 -
ift clock pulse : = =
tw width HIGH or LOW Figure 1 27 25 8 30 ns
3.0t03.6 20 62 - 24 -
s ok 2.0 34 7 - 41 -
torage clock pulse : = =
tw width HIGH or LOW Figure 2 2 25 5 30 ns
3.0t0 3.6 20 42 - 24 =
- 2.0 34 10 - 41 -
aster reset pulse ; = =
tw width LOW Figure 5 27 25 % 30 ns
3.0t0 36 20 6 - 24 -
1.2 = 40 - = =
Set-up time ) 2.0 26 14 = 31 =
tsu Ds to SHep Figure:4 57 79 10 = 23 = L
3.0t036 15 82 - 18 -
12 - 40 - - —
Set-up time ; 2.0 26 14 - 31 -
t Fi
su SHce to STcp Lids 27 19 0 T L
3.0t036 15 82 - 18 -
12 - -10 - - -
Hold time . 2.0 5 2 = 5 =
1 Fi 4
h Ds to SHep 9ure; 27 5 3 = 5 = 4
3.0t0 3.6 5 —22 — 5 -
1.2 - -35 - = =
Removal time " 2.0 5 -12 - 5 -
tem | MRto SHep Figume 27 5 =9 = 5 = =
3.0t0 3.6 5 -7 - 5 -
Maximum clock 2.0 14 40 - 12 _
fmax pulse frequency Figure 1,2 2.7 19 58 = 16 - MHz
SHcp or STce 3.0103.6 24 707 = 20 =
NOTES:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vgg = 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=15VatVee = 2.7V

Vm=0.5"*VecatVee < 2.7V

VoL and Vo are the typical output voltage drop that occur with the
output load.

Vx=VoL+0.3VatVec 227V

Vx =VoL+0.1V¢gc at Vg < 2.7V

Vy=Vpy—-0.3VatVgc= 2.7V

Vy =VoH—0.1Vgc at Ve < 2.7V

vi----
CPINPUT

GND

VoH
Q, OUTPUT

VoL

SV00718

Figure 1. Clock (SHcp) to output (Q7), propagation delays, the
shift clock pulse width and the maximum shift clock frequency.

V- - -

SHgp INPUT

GND
Vi

STcp INPUT

GND

Vo
Q, OUTPUT

VoL

SV00727

Figure 2. Storage clock (ST¢cp) to output (Q,) propagation
delays, the storage clock pulse width and the shift clock to
storage clock set-up time.
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Vi

OE INPUT
GND

Vee
OUTPUT

LOW-to-OFF
OFF-to-LOW

VoL

Von
OUTPUT
HIGH-to-OFF v
OFF-to-HIGH M
GND! =& wimE S E
outputs outputs
enabled enabled
SV00344

Figure 3. 3-State enable and disable times for input OE.

Vi

SHgp INPUT

GND

th

VDR ke s i g e s o RS

Q7 OUTPUT ™

VoL

Svoo7z2 |

Figure 4. Data set-up and hold times for the data input (Dg).
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8-bit serial-in/serial or parallel-out shift register
with output latches (3-State) 74LV595

AC WAVEFORMS (Continued) TEST CIRCUIT
Vm=15VatVee = 2.7V
Vm=0.5*VgcatVee < 2.7V
VoL and Voy are the typical output voltage drop that occur with the
output load.
Vx =VoL+0.3VatVge 227V
Vx =VoL+0.1Vgc at Voe < 2.7V v
Vy =Vpy-0.3VatVee= 2.7V PULSE
Vy =Voy-0.1Vgg at Veg < 2.7V GENERATOR
RT
Test Circuit for switching times
v DEFINITIONS
Ry = Load resistor
MR INPUT C_ = Load capacitance includes jig and probe capacitance
GND - - Ry = Termination resistance should be equal to ZoyT of pulse generators.
SWITCH POSITION
R e TEST B Vee vi
SHcp INPUT tPLHAPHL Open <27V Vee
GND teztezL 2« Vge 2.7-3.6V 27V
Von teHztPZH GND
Q7 OUTPUT SV00895
VoL Figure 6. Load circuitry for switching times.
SV00728

Figure 5. Master reset (MR) pulse width, the master reset to
output (Q7') propagation delay and the master reset to shift
clock (SHcp) removal time.
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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 Ve = 2.7V and Vg = 3.6V

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

® Typical Vo p (output ground bounce) < 0.8V at Vg = 3.3V, =Q (equal-to).
Tamb = 25°C
® Typical Vony (output Vo undershoot) > 2V at Vg = 3.3V,
Tamb = 25°C
® Compare two 8-bit words
©® Qutput capability: standard
® |cc category: MSI|
QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
. C = 15pF
tPHL/tPLH Propagation delay Pp,, Q, to P=Q VEC =53‘.)3V 17 ns
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate | V;= GND to V¢! 22 pF
NOTE:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW):
Pp = Cpp x Vo2 x fi + = (CL x Vg2 x fo) where:
fi = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
= (CL x Vg2 x fo) = sum of outputs.
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 Il —40°C to +125°C 74LV688 DB 74LV688 DB SOT339-1
20-Pin Plastic TSSOP Type | —40°C to +125°C 74LV688 PW 74LV688PW DH SOT360-1
PIN CONFIGURATION PIN DESCRIPTION
PIN NO. SYMBOL FUNCTION
E[T - 20] v
O] 20] Vee 1 E Enable input (active LOW)
P [2] Ched 2,4,6,811, | POtoP7 Word inputs
Qo [3] 18] a7 13,15,17
P [4] [17] P7 3,5,7,9,12, | QotoQ7 Word inputs
o1 5] ) s 14,16, 18
P2 6] 7] pe 10 GND Ground (0V)
Q2 [7] [14] as 19 P=Q Equal to output
P3 8] [13] ps 20 Vce Positive Supply Voltage
a3 [9 [12] Q4
GND [0 [11] Pa
SY00054
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Product specification

8-bit magnitude comparator 74LV688
LOGIC SYMBOL LOGIC DIAGRAM
2 — PO P7
e Py
6 — P2 a7 —>oT~
g ——P3
1 —P4 ES _DO“—)E >o
88 ——PBS5 Q6 —|>o—J
15 — P6
v : pag B— 10 BS _DO_\_)DO—
5 e
5 —1 Q1 2 _Do_,—
7 —— @2
9 :| Q3 i Do \—D_
12 Q4 Q4 —-Do—f_
14 — Q5
16— 06 P3 —Do—,__
8 — a7 g D—— P=a
‘]’ Q3 —Do—’_
1 5Y00055 Fa —D°1D__
2 — >
LOGIC SYMBOL (IEEE/IEC) P1 —DOLD_
Qi —Dof
1 —Nai
2 —— o PO —|>o—| }E
) Qo —Do—’_
el
e
1" — £ E __Do_—
;‘: Ty SY00057
17 — 7 19
- N 19
§ e FUNCTION TABLE
=== INPUTS OUTPUT
7 —1
el DATA ENABLE [R—
1: — Q Pn, Qn E -
14— P=Q L L
Ly X H H
g = 74
P>Q 19 H
SY00056
P<Q L H
NOTES:
H = HIGH voltage level
L = LOW voltage level
X = Don’t care
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8-bit magnitude comparator 74L.V688

ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0V).

SYMBOL PARAMETER CONDITIONS MIN MAX UNIT
Vee DC supply voltage -0.5 +7.0 \
lik DC input diode current Vi<-0.5VorVy;>Vge+05V - +20 mA
lok DC output diode current Vo <-0.5VorVg> Ve + 0.5V = +50 mA
| DC output source or sink current mA
o — standard outputs -0.5V < Vg < Vg +0.5V +25
DC V¢ or GND current for types with
i+lchCD~ — standard outputs £50 A
Tstg Storage temperature range -65 +150 °C
power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K - 750 mw
tot - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K - 500
— plastic medium-shrink SO (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 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
Vee DC supply voltage see note 1 1.0 33 5.5 v
" DC Input voltage 0 - Vece v
Vo DC output voltage 0 - Vee \Y
Tamb Operating ambient temperature range in See DC and AC characteristics —-40 - +85 °c
free—air -40 - +125
Vee = 1.0V to 2.0V - 500
t b : : Vecc=2.0Vto2.7V - 200
(AtrjAv) Input rise and fall times Voo = 2.7V 10 3.6V _ 100 ns/V
Vce =3.6Vto 5.5V - 50
NOTE:

1. The LV is guaranteed to function down to Vcc = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vgg = 1.2V to Ve = 5.5V.
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Product specification

8-bit magnitude comparator 741.V688
DC ELECTRICAL CHARACTERISTICS
Over recommended operating conditions. Voltages are referenced to GND (ground = 0V).
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Ve = 1.2V 0.9 0.9
i HIGH level Input | Vcc =2.0V 14 1.4 v
voltage Voo =2.7103.6V 2.0 2.0
Vee =4.5t05.5V 0.7 * Ve 0.7 * Voo
Voo =12V 03 0.3
v, LOW level Input | Voc =2.0V 0.6 06 v
L |voltage Voo =2.7103.6V 0.8 0.8
Vec=4.5t05.5 0.3+ Vge 0.3+ Vge
Vee=1.2V; V)=V or V. =g = 100pA 1.2
- Ve = 2.0V; V) = Vi or Vi, —lo = 100pA 18 2.0 18
GH level output = T =
voltage all outputs | Y6C = 2:7V: Vi = Vit or Vi, ~Io = 1004A 25 207 25
Vee =3.0V; V)=V or V.. —lo = 100pA 28 3.0 2.8
Vou Voo = 45V; V; = Vi or Vi —lo = T004A 73 25 33 ¥
HIGH level output _ AT T
s Vee = 3.0V; Vi = Vi or V. I = 6mA 2.40 2.82 2.20
STANDARD ;
outputs Veg = 4.5V; Vi = Vi or V. —lo = 12mA 3.60 4.20 3.50
Vee=1.2V; Vi=Vyor V. lo = 100pA 0
ow Vcc =2.0V;V,=Vor VIL; |0 =100pA 0 0.2 0.2
L level output e e =
voltage; all outputs VCC =2.7V; V= VIH or V"_; |o =100pA 0 0.2 0.2
Vce =3.0V; Vi = Vi or Vi lo = 100pA 0 0.2 0.2
VoL Voo = 4.5V, V, = Vi or ViL: Io = 1005A 0 02 02 by
|
53:’:9;"9' output v =3.0V; V= Vi or Vit Io = BmA 025 | 040 050
STANDARD
auipubs Vee =45V; V) = Vi or Vi Ip = 12mA 035 | 055 065
Input leakage
I Cuﬁrem 9 Vee =5.5V; V) = Vg or GND 1.0 1.0 HA
Quiescent supply 2 R -
lec | oumrent Ms! Ve = 5.5V; V) = Vo or GND; I = 0 20.0 160 HA
Additional
Alce quiescent supply Ve =2.7Vto 3.6V; V| =Vgc - 0.6V 500 850 HA
current
NOTE:

1. All typical values are measured at Ty = 25°C.
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8-bit magnitude comparator

74LV688

AC CHARACTERISTICS
GND =0V; t, =t = 2.5ns; C_ = 50pF; R = 1KQ
LIMITS
CONDITION
SYMBOL PARAMETER WAVEFORM —40 to +85 °C —40to +125°C UNIT
Vee(V) MIN TYP! MAX MIN MAX
100 - -
28 45 57
Propagation delay
tpHL/tPLH Pn, Qn to P=Q 2 20 32 40 ns
3.0t03.6 162 26 33
451t05.5 112 18 22
50 - -
) 17 29 38
ey | oPagation delay 1 13 21 27 r5
3.0t03.6 102 17 22
45105.5 72 12 15
NOTES:
1. Unless otherwise stated, all typical values are at Tymp, = 25°C.
2. Typical value measured at Vg = 3.3V.
3. Typical value measured at Vg = 5.0V.
AC WAVEFORMS TEST CIRCUIT
Vm=15VatVge = 2.7V; Vy=0.5 Vg at Vog < 2.7V.
VoL and Vo are the typical output voltage drop that occur with the Ve
output load. T
v Vo
PULSE
GENERATOR el
Rt l a ’_\SOPF Ri=1k
Test Circuit for Outputs
P=COUTRUT DEFINITIONS
R = Load resistor
VoL C_ = Load capacitance includes jig and probe capacitiance
SV00195 Rt = Termination resistance should be equal to ZoyT of pulse generators.
Waveform 1. Propagation delays from the enable input (E) to
the equal-to output (P = Q). TEST Vee Vi
tPLHAPHL <27V Vee
2.7-3.6V 27V
245V Vee
Pn. Qn INPUT

Vm

P=QOUTPUT Vi
SV00194
Waveform 2.  Propagation delays from the inputs (P,, Q) to
the equal-to output (P = Q).
1998 Jun 23
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Waveform 3. Load circuitry for switching times
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8-bit magnitude comparator 74LV688

APPLICATION INFORMATION

Two or more “688" 8-bit magnitude comparators may be cascaded to compare binary or BCD numbers of more than 8 bits.

=i = —
An s | 688 An.q S 688 Ay | 688
) ] —
——— A=B = - A=B EE— =
0O—— oO——— O OUTPUT
By = 8 MSB Bn.q ] Bo 1 sLsB
7 7 ; 7
ENABLE ENABLE " ENABLE
INPUT INPUT INPUT
SV00196

Waveform 4. Binary or BCD comparator
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14-stage binary ripple counter 74LV4020

FEATURES DESCRIPTION

® Optimized for Low Voltage applications: 1.0 to 5.5V The 74LV4020 is a low-voltage Si-gate CMOS device and is pin and

function compatible with 74HC/HCT4020.
® Accepts TTL input levels between Ve = 2.7V and Vg = 3.6V ’ ) X ) -
The 74LV4020 is a 14-stage binary ripple counter with a click input

® Typical Vop (output ground bounce) < 0.8V @ Vg = 3.3V, (CP), an overriding asynchronous master reset input (MR) and

Tamb =25°C twelve fully buffered parallel outputs (Qg, Qg to Q13). The counter is
advanced on the HIGH-to-LOW transition of CP. A HIGH on MR
clears all counter stages and forces all outputs LOW, independent of
the state of CP.

® Typical Vony (output Vou undershoot) > 2V @ Vee = 3.3V,
Tamb =25°C

© Frequency dividing circuits Each counter stage is a static toggle flip-flop.

© Time delay circuits

® Control counters

® Output capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tamp = 25°C; t, =t <2.5 ns

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Pro;::%ation delay CL=15pF 12
tpHL/tPLH Q. to QO Ve =3.3V 7 ns
n n+1 16
MR to Q,
tnax Maximum clock frequency 100 MHz
C Input capacitance 35 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 20 pF
NOTES:

1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp=Cpp X Vo2 xfi +2 (CL x Vgc? x fo) where:
fi = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL X Vg2 x fo) = sum of the outputs.
. The condition is V; = GND to V¢

n

ORDERING INFORMATION

PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
16-Pin Plastic DIL —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 Il —40°C to +125°C 74LV4020 DB 74Lv4020 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV4020 PW 74LV4020PW DH SOT403-1
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14-stage binary ripple counter 74L.V4020
PIN CONFIGURATION LOGIC SYMBOL (IEEE/IEC)
RCTR14 0 9
3 |7
Qyy m E Vee 10 j + 5
Qp2 E E Qi 1 cT 4
Q3 [3] (14 Q0 6
as [4] (73] a7 13
AR [12] Qs T 12
as[6] [T7] MR 14
as[7] [70] cP 15
GND [E] (9] L
-
133
SV00303 SV00305
Figure 1. Pin configuration Figure 3. IEC Logic symbol
PIN DESCRIPTION FUNCTIONAL DIAGRAM
PIN
NUMBER SYMBOL FUNCTION
9,.7; 5,4,6, Qi
13, 12, 14, 4 Parallel outputs
15,1,2,3 Qg t0.Q1s
8 GND Ground (0V)
: A0JCP el ¢
10 TP C‘Iock input (HIGH-to-LOW, edge- 14:STAGE COUNTER
triggered) 1 lwn
c
1 MR Master reset input (active HIGH) .
16 Vee Positive supply voltage [0]9s [0 [9s Jas Jo7 J0s Jay [aro[an [ArelAis
floe 7 s [a Te [13 12 [1a 15 [1 [2 [a
LOGIC SYMBOL
SV00306
Qo i Figure 4. Functional diagram
Q3
5
= FUNCTION TABLE
i [ INPUTS OUTPUTS
10 —o|cp Qj P TP MR Qq, Q3 to Oy3
Q 12 1 18 no change
1 —MR 8
(o I L 28 | L count
Qyo p—12 X L
Qg — NOTES:
Q2 2 H = HIGH voltage level
Bp—2= L = LOW voltage level
X =Don’t care
SV00304 = LOW -to-HIGH clock transition

= = | = HIGH-to-LOW clock transition
Figure 2. Logic symbol
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14-stage binary ripple counter

74LV4020

LOGIC DIAGRAM

FFO FF1 FF2 FF3 FF13
al— al— al—
cP 4>07~T = - — T [— T = bT
al-! al af— al— a
Rp Rop Rp Rp Rp
i i i i ]
MR 4>c n‘ Py . ‘ | s |
? ? |
Qo Q3 Qi3
SV00315

Figure 5. Logic diagram (one Schmitt-trigger)

1

e | UL O O O L T T U T T
waweor ]

— g T 0 e e T S s
avoorr i T T T T O O
—— T T G T O O B
s S M 0, L, O, L
_—— TS e Ty B I O B AT,
- SR e S B T B0
- S s B N G I B
_____ L
R e e L1
D e e I
M e 1
. I

Qg OUTPUT

16 32 64 128 256 512 1.024 2048 4.096 8,192 16,384

SV00314

Figure 6. Timing diagram
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14-stage binary ripple counter 74L.V4020
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
Vee DC supply voltage -0.5t0 +7.0 \
ik DC input diode current Vi<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVg > Vge + 0.5V 50 mA

DC output source or sink current
o Y enrdart uipits —0.5V < Vg < Vgg + 0.5V o5 mA
DC V¢ or GND current for types with
:tjlflsND' —standard outputs 50 mA
cc
Tstg Storage temperature range —65 to +150 "
Power dissipation per package for temperature range: —40 to +125°C
P —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note! 1.0 33 55 Vv
V Input voltage 0 = Vee Vv
Vo Output voltage 0 - Vee \"
T Qperating ambient temperature range in free See DC qnq AC —40 +85 °C
air characteristics —40 +125
Voo =1.0Vto 2.0V _ = 500
th Input rise and fall times \\582 - ggx :g g;x - - ?gg ns/V
Vcc=3.6Vto 5.5V = 50
NOTE:

1. The LV is guaranteed to function down to Vg = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Vgg = 1.2V to Voo = 5.5V.

1998 Jun 23

364



Philips Semiconductors Product specification

14-stage binary ripple counter 74LV4020
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vin HIGH level Input | Vcc =2.0V 1.4 1.4 v
voltage Voc =270 3.6V 2.0 2.0
Vec=4.5t05.5V 0.7*Vee 0.7*Vee
Voo =1.2V 0.3 0.3
Vi LOW level Input Vee =2.0V 0.6 0.6 v
voltage Vcoc =2.710 3.6V 0.8 0.8
Vec=451055 0.3*Vee 0.3'Vee
Vee =1.2V; V) = Viy or Vi, =lo = 100pA 1.2
A Vee =2.0V; V=V or V). =lp = 100pA 1.8 2.0 1.8
evel outpu = ——— =—
voltage; all outputs VCC =27V;V,=Vyor V||_; lo = 100pA 25 2.7 25
. Ve = 3.0V; V) = Vi or Vi —lg = 1004A 2.8 3.0 2.8 "
OH Ve =4.5V; Vi = Viy or Vi =lo = 100uA 43 45 43
t‘;ﬁ;:"e‘ output |y = 3.0V; V; = Vi or Vi —lo = 6mA 240 | 282 2.20
STANDARD i
outputs VCC =4.5V; V| = VIH or V||_; —|0 =12mA 3.60 4.20 3.50
Vee =1.2V; Vi = Vjy or Vi Io = 100pA 0
L T Vec=2.0V; Vi =V)yor V||_; lo = 100pA 0 0.2 0.2
evel outpu = S — -
voltage: all outputs | Ve =27V Vi =Viw or Vi lo = 1004A 0 0.2 0.2
Vee =3.0V; V=V or V.. lp = 100pA 0 0.2 0.2
Vou Voo = 4.5V; Vi = Vi or Vi Io = T00pA 0 02 02 v
I
";3:’;’9:;"9‘ output o0 =3.0V; Vy = Vi or VL. lo = 6mA 025 | 040 0.50
STANDARD
outputs Vcc =45V, V= VIH or V||_: |0 =12mA 0.35 0.55 0.65
Input leakage
I skt g Ve =5.5V; V) = Vg or GND 1.0 1.0 A
Quiescent supply _ — —_—
Icc current: MSI Vec=5.5V; V=Vgc or GND; Ip =0 20.0 160 HA
Additional
Alce quiescent supply Vec=2.7Vto 3.6V; V= Vg 0.6V 500 850 HA
current per input
NOTE:

1. All typical values are measured at Tymp = 25°C.
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14-stage binary ripple counter 74LV4020
AC CHARACTERISTICS
GND = 0V; t, = t; = 2.5ns; C_= 50pF; R = 1kQ
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM SEHHEL —40to0 +85°C —40t0 +125°C | uyNIT
Vee(V) MIN | TYPT | MAX [ MIN [ MAX
12 = 60 L = =
X 2.0 2 27 43 = 54
T %g"t’g%)a;m" aelay Figure 7, 9 27 = 19 31 = 38 ns
3.0t03.6 - 162 26 - 32
451055 = 113 17 = 22
110 = 40 = = =
: 2.0 — 18 29 = 87
e g’ﬁag:‘l?" delgy Figure 7,9 2.7 = 3 21 = 26 ns
3.0t0 3.6 = 112 18 = 22
451055 - 73 12 - 15
1.2 = 55 < = =
' 2.0 = 27 44 = 55
) ;’;ﬁigg;'m deiay Figure 8,9 27 = 19 31 = 39 ns
3.0t03.6 - 162 26 - 32
451055 - 113 17 - 22
2.0 35 7 = 41 -
i 2.7 25 5 = 30 =
w Sll%-clﬁ o lLSSVvydm e 301036 20 22 = 24 = &=
451055 15 33 - 18 -
2.0 35 11 = 41 =
27 25 9 = 30 —
tw mf;e;“rgsﬁt . - 301036 20 82 = 24 = e
451055 15 73 - 18 -
12 = 10 = = =
) 2.0 22 5 - 26 =
tarh m”;g"gé}‘me Figure 8 27 16 4 = 19 = ns
3.0t0 3.6 13 32 - 15 -
451055 10 28 - 12 -
2.0 14 60 = 12 =
sk Maximum clock Figure 7 27 19 76 - 16 = MHz
pulse frequency 3.0t0 3.6 24 942 = 20 =
451055 36 1128 - 30 -
NOTES:

1. Unless otherwise stated, all typical values are at T,mp, = 25°C.
2. Typical value measured at V¢ = 3.3V.
3. Typical value measured at Vgc = 5.0V.
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74LV4020

AC WAVEFORMS

Vi

CP INPUT

GND - - -

Vor

Q, OUTPUT

SV00322

Figure 7.Clock (CP) to output (Q,,) propagation delays, the
clock pulse width and the maximum clock pulse frequency

vi—

MR INPUT b

GND-—/

vi

trem

CP INPUT

GNp— [— — — — —

VoH

Qn OUTPUT

GND— — — —

SV00908

Figure 8. Master reset (MR) pulse width, the master reset to

output (Q,,) propagation delays and the master reset to clock

(CP) removal time
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TEST CIRCUIT
Vfc
\ Vo
GENERATOR el
50pF

C'—I RL=1k

Test Circuit for switching times

DEFINITIONS

R = Load resistor
Cy = Load capacitance includes jig and probe capacitance
Ry = Termination resistance should be equal to Zoyr of pulse generators.

TEST Vee v,
oL HAPHL <27V Vee
27-3.6V 2.7V

SV00901

Figure 9.Load circuitry for switching times
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12-stage binary ripple counter
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FEATURES

® Optimized for Low Voltage applications: 1.0 to 5.5V

® Accepts TTL input levels between Vg = 2.7V and Vg = 3.6V

® Typical Vo p (output ground bounce) < 0.8V @ V¢ = 3.3V,

Tamb =25°C

® Typical Vony (output Vou undershoot) > 2V @ Vo = 3.3V,

Tamb = 25°C

® Frequency dividing circuits

® Time delay circuits

® Control counters

® Output capability: standard

® | category: MSI

QUICK REFERENCE DATA
GND = 0V; Tymp = 25°C; t, =tf <2.5ns

DESCRIPTION

Product specification

74LV4040

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
(CP), an overriding asynchronous master reset input (MR) and
twelve fully buffered parallel outputs (Qq to Q44). The counter is
advanced on the HIGH-to-LOW transition of CP. 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.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
g_g);::goation delay C_ = 15pF 12
tpHL/tPLH e Vce = 3.3V 7 ns
n n+1 16
MR to Q,
frnax Maximum clock frequency 100 MHz
C Input capacitance 3.5 pF
Cpp Power dissipation capacitance per gate Notes 1 and 2 30 pF
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp=Cpp x Vec2 xfi +2 (CL x Vgc? x fo) where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; V¢ = supply voltage in V;
3 (CL x Vge? x fo) = sum of the outputs.
2. The condition is V| = GND to V¢
ORDERING INFORMATION
PACKAGES TEMPERATURE RANGE | OUTSIDE NORTH AMERICA | NORTH AMERICA PKG. DWG. #
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 Il —40°C to +125°C 74LV4040 DB 741V4040 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV4040 PW 74LV4040PW DH SOT403-1
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Product specification

12-stage binary ripple counter

74LV4040

PIN CONFIGURATION LOGIC SYMBOL
Qo |—2
Q z
Q |6
Carl—5
(o7 1M
10 ——o| cp 2
Qs |—2
4
11 ——{MR Qs 3
Q; 3
B 12
Qs 14
o 15
Qqq !
SV00316 SV00317

Figure 1. Pin configuration

Figure 3. Logic symbol

PIN DESCRIPTION FUNCTIONAL DIAGRAM
PIN
NUMBER SYMBOL FUNCTION
9,7,6,58,3
2,4,13,12, Qpto Qqy | Parallel outputs
14,15, 1
8 GND Ground (0V) s |ep
n —+=dqT
10 cP ?'°°k input (HIGH-to-LOW, edge- S TAGE COUNTER
riggered) 1 fwa |,
D
1 MR Master reset input (active HIGH)
Qo [y [@2 [Q3 [Qs [Qs [Qe [Q7 Qs [Qe [Qio]@
16 vV Positive supply voltage T 2 O S S
= il 2 lo 17 |5 [s [3 ]2 [& [13 [12 [1a [15 |4
LOGIC SYMBOL (IEEE/IEC)
SV00319
CTR12 [ 0 9 Figure 4. Functional diagram
z
N =
19 é 5 LOGIC DIAGRAM
11 ——{ cT=0 5
3
2
ery 4 FFO FF3 FF11
% al— Q Q
" oo ikl
Q a Q
14 Rp Rop Rp
15 T
11 L I
MR _Dy P : |
5V00318 ? ?
Figure 2. IEC Logic symbol
Qo a1 af
SV00320

1998 Jun 23
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Product specification

12-stage binary ripple counter 74LV4040

e LS U U
MRINPUT |
Qo ouTeUT S W N e e W G )
o ouTeuT § ey Sy A A SO O 5
oz ouTPUT SR ol R S O N W A . 9
osoueuT e T L L L LA DT L
a.ouTeuT AEWRURSS W N M N [ (%
asoutPuT PRSP Il P Ny S s g
R, o . [ L
woweor N gy S O
woweor A N IS ey W ey
woweor 4 bl
ot kW
owooreor I
FUNCTION TABLE

INPUTS OUTPUTS

TP MR Qq, Q3 to Qs

1 B no change

)1( I: colt-mt

NOTES:

H = HIGH voltage level
L = LOW voltage level

X = Don't care

1 = LOW -to-HIGH clock transition
| = HIGH-to-LOW clock transition
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12-stage binary ripple counter 74LV4040
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
Vece DC supply voltage -0.5t0+7.0 A
ik DC input diode current Vij<-0.50rV;>Vgc + 0.5V 20 mA
+lok DC output diode current Vo <-0.50rVgp > Ve + 0.5V 50 mA

DC output source or sink current
tlo — standard outputs —0.5V < Vg < Vg + 0.5V 25 mA
DC V¢ or GND current for types with
ii?ch —standard outputs 50 mA
Tstg Storage temperature range —65 to +150 °C
Power dissipation per package for temperature range: —40 to +125°C
p —plastic DIL above +70°C derate linearly with 12mW/K 750 mw
ToT —plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
—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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP. MAX UNIT
Vee DC supply voltage See Note! 1.0 33 5.5 \'
V) Input voltage 0 - Vee \
Vo Output voltage 0 - Vee Vv
T Qperating ambient temperature range in free See DC ;nq AC -40 +85 °C
air characteristics —40 +125
Voo =1.0Vto 2.0V - - 500
tr, t Input rise and fall times Y/gg = ggg :g ggg . B ?88 ns/V
Vcc =3.6Vto 5.5V - = 50
NOTE:

1. The LV is guaranteed to function down to Ve = 1.0V (input levels GND or Vc); DC characteristics are guaranteed from Vg = 1.2V to Vg = 5.5V.
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Product specification

12-stage binary ripple counter 74LV4040
DC CHARACTERISTICS FOR THE LV FAMILY
Over recommended operating conditions voltages are referenced to GND (ground = 0V)
LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP1 MAX MIN MAX
Vee=1.2V 0.9 0.9
Vin HIGH level Input | Vcc =2.0V 1.4 1.4 v
voltage Voo =2.7 10 3.6V 2.0 20
Vec =4.5t05.5V 0.7*Vee 0.7*Vee
Veo=1.2V 0.3 03
v LOW level Input Vee =2.0V 0.6 0.6 v
Ik | voltage Voo = 2.7 10 3.6V 08 08
Voc=451t055 0.3'Vee 0.3*Vee
Vee = 1.2V; V) = Vi or Vi, —lo = 100pA 12
Vee =2.0V; V) =Vyor V.. —lg = 100pA 1.8 2.0 1.8
v HIGH lavsl qutplit. 1 0 V= Vi of Vi o = TO0GA 27 25
OH voltage; all outputs | YCC =<-7V: Vi=ViH OF ViL; 70 = 00w 25 : : v
Voo = 3.0V; V; = Vi or Vi, —lo = 100pA 28 30 28
Vec =4.5V; V) =Vyor V. —lo = 100uA 4.3 45 4.3
yéﬁag:vel output [y = 3.0V; V) = Vi or Vi —lo = 6mA 240 | 2582 2.20
Vou / v
STANDARD
outputs VCC =4.5V;V =Vyor VIL; -lo= 12mA 3.60 4.20 3.50
Vcc =1.2V;V,= VlH or VlL; lo = 100}1A 0
LOW | ; Vc(; =2.0V; V| = V|H or VIL; |o = 100},1/\ 0 0.2 0.2
evel output - IV =
VoL voltage; all outputs Vec =2.7V; V=V or Vi Io = 100pA 0 0.2 0.2 Vv
Vec=3.0V; Vi =Vyor VIL; lo = 100pA 0 0.2 0.2
Ve =4.5V; V=Vyor V||_; lo = 100pA 0 0.2 0.2
';3:21’;:_"9' output | yie = 3.0V; Vi = Vi or Vit o = 6mA 025 | o0.40 0.50
VoL | STANDARD v
outputs Vec =4.5V; Vi =Vgor Vi lo = 12mA 0.35 0.55 0.65
Input leakage
I o Ve = 5.5V; V) = Vg or GND 1.0 1.0 HA
Quiescent suppl
lc | cumontmsl ") [ Voe=55V; Vi =Vcc or GND; o =0 20.0 160 | wA
Additional
Alce quiescent supply Vec =27V 1o 3.6V; V= Ve -0.6V 500 850 UA
current per input
NOTE:

1. All typical values are measured at Tamp = 25°C.
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12-stage binary ripple counter 74L.V4040
AC CHARACTERISTICS
GND = 0V; t, = t; < 2.5ns; C,_= 50pF; R, = 500Q
LIMITS LIMITS
SYMBOL PARAMETER WAVEFORM O —40to +85 °C —4010 +125°C | yNIT
VeelV) MIN | TYPT | MAX | MIN | MAX
1.2 = 60 = = =
. 2.0 - 27 43 = 54
il P'°‘:§%a;'°" delay Figure 7, 9 27 = 19 31 = 38 ns
3.01t03.6 = 162 26 = 32
451055 = 13 17 = 22
12 = 40 - = =
. 2.0 = 18 29 = 54
tepuiteiy g:’&agi""” delay Figure 7,9 2.7 = 13 21 = 38 ns
3.0t03.6 = 112 18 = 32
45t05.5 - 7 12 - 22
12 = 55 = - -
‘ 2.0 = 27 44 = 54
it ;’gﬂzgg:‘w” deiay Figure 8, 9 27 = 9 31 = 3 e
3.0t03.6 - 162 26 - 32
451055 - 113 17 ~ 22
2.0 35 7 = 41 54
; 27 25 5 = 30 -
tw gll(();i:( foufgwdth R 301036 20 Pz = 24 = e
451t05.5 15 3 - 18 -
2.0 35 11 = 41 -
2.7 25 9 = 30 -
W mf;emgs:t e Figuisiy 301036 20 82 — | 24 = £
451055 15 78 - 18 -
12 = 10 = = =
. 2.0 22 5 = 26 =
tem | MAIGP Figure 8 27 16 2 =1 18 | = ns
3.0t03.6 13 32 - 15 -
451055 10 23 - 12 -
2.0 14 60 = 12 =
Rl e e e 0 W B N G
451055 36 1123 = 30 -
NOTES:

1. Unless otherwise stated, all typical values are at Tymp = 25°C.
2. Typical value measured at Vg = 3.3V.
3. Typical value measured at Ve = 5.0V.
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74L.V4040

AC WAVEFORMS

Vm=15VatVge = 2.7V < 3.6V

Vm=0.5V*Vgcat Ve < 2.7V and = 4.5V

VoL and Vo are the typical output voltage drop that occur with the
output load.

1ax ————»)

Vi

CP INPUT k&

GND - - -

VoH

Q, OUTPUT

SV00322

Figure 7. Clock (CP) to output (Q,,) propagation delays, the
clock pulse width and the maximum clock pulse frequency

Vi—

MR INPUT s

GND J

\l

(rem

CP INPUT

GNp— |[— — — — —

VoH

Qn OUTPUT

GND — —— —— ——

SV00908

Figure 8. Master reset (MR) pulse width, the master reset to
output (Q,) propagation delays and the master reset to clock
(CP) removal time
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TEST CIRCUIT
vce
Vi Vo
PULSE
50pF "
oL RL=1k

DEFINITIONS

Ry = Load resistor

1

Test Circuit for switching times

Cy = Load capacitance includes jig and probe capacitance
Ry = Termination resistance should be equal to Zoyr of pulse generators.

TEST Vee v
tpLHAPHL <27V Vee
2.7-36V 2.7V

SV00901

Figure 9.Load circuitry for switching times
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8-channel analog multiplexer/demultiplexer

74LV4051
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FEATURES
® Optimized for low voltage applications: 1.0 to 6.0 V
® Accepts TTL input levels between Voc=2.7 Vand Vo= 3.6 V

® Low typ “ON” resistance:
60QatVec—VEg=45V
90 QatVee—Vegg=3.0V
145Qat Ve — VEg=2.0V

® Logic level translation: to enable 3 V logic to communicate with + 3
V analog signals

® Typical “break before make” built in
® Qutput capability: non-standard
® |cc category: MSI|

QUICK REFERENCE DATA
GND =0V, Tymp =25°C; t, =t;<2.5ns

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 (Sg to Sy) an active LOW enable input (E),
eight independent inputs/outputs (Y to Y7) and a common
input/output (Z).

With E LOW, one of the eight switches is selected (low impedance
ON-state) by Sg to S, With E HIGH, all switches are in the high
impedance OFF-state, independent of S to Sp.

Ve and GND are the supply voltage pins for the digital control
inputs (S to Sp, and E). The Vg to GND ranges are 1.0 to 6.0 V.
The analog inputs/outputs (Yg to Y7 and Z) can swing between Vg
as a positive limit and Vgg as a negative limit. Ve - Veg may not
exceed 6.0 V. For operation as a digital multiplexer/demultiplexer,
VeE is connected to GND (typically ground).

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Turn “ON” time Ci=15pF
tpzH/tpzL Eto Vps R = 1KQ 23
Shto Vos Vec=33V 22 e
Turn “OFF” time
teuz/teiz | EtoVos 25
Sp to Vog 20
C Input capacitance 35
Cep Power dissipation capacitance per switch | See Notes 1 and 2 25 oF
c Maximum switch capacitance 5
S independent (Y) common (Z) 25
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in pW)
Pp = Cpp x Voc? X fi +2 ((CL 4 Cs) x Voc? x f,) where:
f; = input frequency in MHz; C|_ = output load capacity in pF;
fo = output frequency in MHz; Cg = maximum switch capacitance in pF;
Ve = supply voltage in V;
2((CL +Cg) x Voc? x fo) = sum of the outputs.
2. The condition is V| = GND to Vgc.
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 I —40°C to +125°C 74LV4051 DB 74LV4051 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV4051 PW 74LV4051PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
V) PIN NUMBER | SYMBOL FUNCTION
Ya E [16] Vee
vs 2] ) v 3 Z Common input/output
6 2 3 5
23] @ v, 6 E Enable input (active LOW)
v, ] 73] Yo 7 Veg Negative supply voltage
vs [3] [72] v 8 GND Ground‘ ovV)
e[l 7] So 11,10,9 Spto Sy Select inputs
13, 14, 15, 12, :
Vee [7] [10] sy 1.5,2 4 Yoto Y7 Independent inputs/outputs
aNo [8] 9] &2 16 Vee Positive supply voltage
sV01702
1998 Jun 23 375 853-1998 19618



Philips Semiconductors Product specification

8-channel analog multiplexer/demultiplexer 74LV4051
LOGIC SYMBOL
LOGIC SYMBOL (IEEE/IEC)
= = MDX
T so Yo 13
10 —s, b g 0 .
9 — 52 Yo — 15 10 0 14
o s Bl —
8 9 15
Yab—1 —12 2 —
v5 o 2 i 12
6 1
Yg—2 —IN|aGs A
(= 5
s—Qe Ya . G| (S
3 2
4 == r ]
SV01704 4
T fea——
FUNCTION TABLE
INPUTS INPUTS CHANNEL SV01703
E S, Sy So ON
3 L g L Yo-2Z
L L L H Yi=2Z
L L 2l L Ys-2Z
L L H H Y3-2Z
L H L L Y4-2
L H L H Ys-2Z
L H H L V=2
L H - H Yo-Z
H X X X None
NOTES:
H = HIGH voltage level
L = LOW voltage level
X = don'tcare
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8-channel analog multiplexer/demultiplexer 74L.V4051
FUNCTIONAL DIAGRAM
16
_Vcc
] D YQ_13
1" SO
m Y1J
Y,
|8 .D_z_ﬁ
D Ya| 12
ol LoGICLEVEL] | 1-ot-8
CONVERSION DECODER Yz 1

T

‘m
J)m
l

B

Ye| 2

E

Y7| 4

;

GND Ve

SV01705

SCHEMATIC DIAGRAM (ONE SWITCH)

¥
Vcc“ I'VEE

":] Vee L'E LJ }J vccl::ﬂ
from logic qVEE €

SV01695
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8-channel analog multiplexer/demultiplexer 74LV4051
ABSOLUTE MAXIMUM RATINGS': 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground = 0 V).
SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage -0.5t0+7.0 Vv
+ ik DC input diode current Vi<-050rV|>Vec+05V 20 mA
+lgk DC switch diode current Vg<—-050rVg>Vgc+05V 20 mA
+lg DC switch current -05V<Vg<Vcc+05V 25 mA
Tstg Storage temperature range —65 to +150 ©
Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
ToT — plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 \
' Input voltage 0 - Vee Vv
Vo Output voltage 0 - Vee v
Tamb Operating ambient temperature range in free air Sc?::nggt:;:tiﬁsc ::8 :18255 °C
Vec=1.0Vto2.0V - - 500
tr, t Input rise and fall times Vec=20Vto27V = . 200 ns/V
Vec=27Vto6.0V - - 100
NOTE:

1. The LV is guaranteed to function down to Vo = 1.0V (input levels GND or V¢c); DC characteristics are guaranteed from Ve = 1.2V to Voo =6.0V.
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8-channel analog multiplexer/demultiplexer 74L.V4051
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 TYP! MAX MIN MAX
Voc=12V 0.9 0.9
Vec=20V 1.4 1.4
Vi \';gf;;('f"e' Input 27036V 20 2.0 v
Vec=45V 3.15 3.15
Vec=6.0V 4.20 4.20
Voc=12V 03 0.3
Vec=20V 0.6 0.6
Vi bgt‘g'g'g"e' Input =27 1036V 08 08 v
Veg=45V 1.35 1.35
Vec=6.0V 1.80 1.80
Vec=3.6 1.0 1.0
4 Input leakage CC V) = Ve or GND WA
current Voo =6.0 2.0 2.0
Analog switch Vec=3.6 Vi=ViyorVy 1.0 1.0
+lg OFF-state current IVgl = Ve - GND uA
per channel Vecc=6.0 (See Figure 2) 2.0 2.0
= V=V, V
Analog switch Vec =36 1= ViH Or ViL 1.0 1.0 "
tls ON-state current IVsl = Vgc - GND H
Vec=6.0 (See Figure 3) 2.0 2.0
= V=V GND
Quiescent supply Voc=36V 1=Vee or 20.0 40 "
lec o Vis = GND or Veg; H
Vecc=6.0V Vos = Ve or GND 40.0 80
Additional
Alce quiescent supply Vec=27t0386V |V|=Vgc—-06V 500 850 uA
current per input
Vi=VigorVy;
Vee=12V Is =100 ,A;
Vis = Vgc to GND
. ON-resistance  LVcc =20V 145 325 375 "
ON (peak) Veg=27V V) =ViyorVy; 90 200 235
Vec=3.0t036V Is = 1000 ,A; 80 180 210
Voo =45V Vis=Vec to GND 50 135 160
Vec=6.0V 55 125 145
Vi=VyorVy;
Vec=12V Is =100 ,A; 225
Vis - GND
= 27!
R ON-resistance Nggm B0 N 1g o . Q
oN (rail) Vec=27V Wy = Vi GVl 70 145 165
Vec=30t036V Is = 1000 ,A; 60 130 150
Vec=45V Vis - GND 45 100 115
Vo =6.0V 40 85 100
NOTES:

1. All typical values are measured at Tymp = 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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8-channel analog multiplexer/demultiplexer 74LV4051

DC ELECTRICAL CHARACTERISTICS (Continued)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP? MAX MIN MAX
Vi=VyorVi;
Vec=12V Is = 100 ,A; 250 Q
Vis=Vce
i ON-resistance Vec E 20V 120 320 370
(rail) Vec=27V Vi=VigorVy; 75 195 225
Vcc=30t036V Is = 1000 ,A; 70 175 205 Q
Voc=45V Vis=Vece 50 130 750
Voo =60V 5 120 135
Vec=12V
Maximum variation | Yoc=2.0V S
ARon of ON-resistance Vec=27V Vi=ViyorV,; 4 Q
between any two Vcc=30t036V |Vis=Vecto GND 4
channels Voo =45V 3
Vcc=6.0V 2
NOTES:

1. All typical values are measured at Tymp = 25°C.

2. Atsupply 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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Low
HIGH (from select inputs)
(from select inputs)
Yn z
Vig=0toV_ - Vee C) lis
Vee Vi =Vecor Vee Vo =Vgg or Vee
L |
SV01706 Vee svoi707

Figure 1. Test circuit for measuring ON-resistance (Ron)- Figure 2. Test circuit for measuring OFF-state current.

HIGH
(from select inputs) | | | |
Ron 150 Vigg =20V
y, @ M\ | |
B nZ 120 N
Vo T T
Ve =30V
(open circuit) 90 cc
60
Vi = Vg or Vee [ —" |\
30 & —
Vee Vg =45V
SV01708 0 I | |
i e i 0 12 24 36 4.8
Figure 3. Test circuit for measuring ON-state current. Vis V)
SV01701

Figure 4. Typical ON-resistance (Rop) as a function of input
voltage (V;s) for Vig = 0 to Ve — VEg.

Vee- GND
V)
6.0
40
2.0
0 2.0 40 6.0 Voo - Vee
v)
SV01662

Figure 5. Guaranteed operating area as a
function of the supply voltages.

1998 Jun 23



Philips Semiconductors Product specification

8-channel analog multiplexer/demultiplexer 74LV4051
AC CHARACTERISTICS
GND =0 V; t, =t < 2.5ns; C_= 50pF
CONDITION Ll
SYMBOL PARAMETER 40t +85°C 4010 +125°C | Ny
‘{5;3 OTHER | MIN | TYP' | max [ miN | mAx
12 25
2.0 9 17 20
" R =00, 6 13 15
Propagation delay 27 i
t 4 C_ =50pF ns
PHUPLH | Visto Vs 3010356 P 12 2 | 10 12
45 ! 9 10
6.0 3 8 8
12 145
2.0 RL=1kQ; 49 94 12
Turn-on time 2.7 CL=50pF 36 69 83
tpzu/t ns
PZHIPZL | EtoVos 301036 Figures 13 282 55 66
45 and 1 25 47 56
6.0 19 38 23
12 140
2.0 RL = 1k 48 % 107
toztpz, | Turm-on time 2.7 CL=50pF 35 66 79 e
Snto Vos 3.0t03.6 Figures 13 272 53 63
45 and 1 24 45 54
6.0 18 34 a1
12 145
2.0 RL= 1kQ 51 93 110
. Turn-off time 2.7 CL= 50pF 38 69 82 -
EtoVos 3.0t03.6 Figures 13 302 56 66
45 andit 29 28 56
6.0 21 a7 24
12 15
2.0 RL = 1kQ e 73 90
topialionz Turn-off time 2.7 CL= 50pF 31 54 67 e
Spto Vos 3.0t03.6 Figures 13 242 44 54
%5 and 1 22 37 5
6.0 17 29 36
NOTES:

1. Unless otherwise stated, all typical values are measured at Tamp = 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 =0 V;t =t<25ns
SYMBOL PARAMETER TYP. | UNIT | Ve Vi,%p_p) CONDITIONS
V) V)
Sine-wave distortion 0.80 % 3.0 275 |R_=10kQ; C| =50 pf
f=1kHz 0.40 6.0 5.50 | Figure 9 and 10
Sine-wave distortion 2.40 % 3.0 275 |R_=10kQ; C =50 pf
f=10kHz 1.20 6.0 5.50 |Figure 9and 10
Switch “OFF” signal feed through -50 dB 3.0 Note 1 | R =600 Q; C =50 pf; f= 1 MHz
-50 6.0 Figures 5 and 11
Crosstalk between any two —60 dB 3.0 | Note1 |R_=600Q; C_ =50 pf; f=1MHz
switches/multiplexers -60 6.0 Figure 8
Vip-p) Crosstalk voltage between enable or 110 mV 3.0 R_ =600 Q; C| =50 pf; f= 1 MHz
address input to any switch 120 6.0 (Sp or E, square wave between Vgg
(peak-to-peak value) and GND t, = t; = 6 ns) Figure 8
fmax Minimum frequency response 180 | MHz | 3.0 | Note2 |R_=50%Q; C_ =50 pF
(-3dB) 200 6.0 Figures 5, 8 and 9
Cs Maximum switch capacitance 5 pf
GENERAL NOTES:

Vis is the input voltage at nY or Z terminal, whichever is assigned as an input.

Vos is the output voltage at nY or Z terminal, whichever is assigned as an output.
NOTES:

1. Adjust input voltage Vs is 0 dBm level (0 dBm = 1 mW into 600 Q).

2. Adjust input voltage Vs is 0 dBm level at Vg for 1 MHz (0 dBm = 1 mW into 50 Q).

.. T @) i

M\
I
I

= Il

-100

10 02 103 104 105 108
10 102 103 104 f (kHz) 105 106 ! f (kHz)
SV01635 SV01636
Figure 6. Typical switch “OFF” signal feed-through as a Figure 7. Typical frequency response.
function of frequency.
NOTES TO FIGURES 6 AND 7:
Test conditions: Voo =3.0 V; GND =0 V; Vgg =-3.0 V; R =50 Q; Rgource = 1kQ.
Vee Vee Vee
R 2R
0.4 yF ALy [: j 281 - a2 2R [ ] L -
Vis H =1 Vos
channel 2R. ==C_ RL channel L =6 @
ON OFF
GND 7}7 GND
@) ‘ ’ ®)
SV01632

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:
Vee SporE Vee The crosstalk is defined as follows (oscilloscope output):
2R, 2R
b pUT 2 /\/7 V(p-p)
2R_ 2R, == C_ oscilloscope
Svo1642
GND
Vee
777.
SV01739

Figure 9. Test circuit for measuring
crosstalk between control and any switch.

NOTE TO FIGURE 9:
Veo Adijust input voltage to obtain 0 dBm at Vog when Fip = 1 MHz. After
set-up frequency of fi, is increased to obtain a reading of -3 dB at Vg,
2R,
0.1 uF YyZ [j Y,
sine-wave Vos
channel 2R ==CL @
ON
GND
' SV01634
Figure 10. Test circuit for measuring
minimum frequency response.
Vee
Vee
- 10 uF Yo/Z Q L Yy 2R
fin= 1 kHz —| Vos O1WF vz % L 2,
sine-wave N IL V,
distortion e L} =
chgnnel 2R ==CL meter Dﬂ
N
2R, == C
akid chgpgel L L @
: SV01637 GND
Figure 11. Test circuit for measuring sine-wave distortion. ‘
SV01639

Figure 12. Test circuit for measuring
switch “OFF” signal feed-through.
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WAVEFORMS

Vu=15Vat2.7V<Vec<36V
Vm=05xVecat2.7V>Vee>3.6V

VoL and Vo are the typical output voltage drop that occur with the
output load

Vy=VoL+03Vat27V<Vgc<36V
Vx=VoL+0.1xVgcat27V>Vec>36V
Vy=Voy-03Vat2.7V<Vgc<36V

Vy =Vou—=0.1xVgcat2.7V>Vee>36V

Vi Vil ==
INPUTS INPUTS
GND
GND
ouni??
VoH LOW-to-OFF
OFF-to-LOW
OUTPUTS VoL
VoL
SV01638 Voy —
OUTPUT Y
Figure 13. Input (Vjs) to output (V,s) propagation delays. el Goola M
" Toutputs _ outputs
enabied enabled
SV01640
Figure 14. Turn-on and turn-off times
for the inputs (S, E) to the output (V,s).
TEST CIRCUIT
ot
S, 90% & { 90% Vi
Vee 2.V,
o— 0O °C  NEGATIVE Vu Vm
PN PULSE
O— Vg 10% 10%
ov
1kQ |
Vi Vo ~ ) 4 Mt (t)
PULSE
GENERATOR DA L o )
Rr CL 50 pF 1kQ Vi
POSITIVE
. ; ;. ; ; PULSE
Vee 10% | Xao
Test Circuit for Outputs f tw 1 ov
DEFINITIONS
R = Load resistor
CL = Load capacitance includes jig and probe capacitance
Vee Vi Test 51 Vis Rt = Termination resistance should be equal to Zoyt of
<27V Vee teLHAPHL Open Pulse pulse generators.
2.7-3.6V| 27V tpLztPzL 2-Vee VEee L=t =6n§, when measuring fmax, there is no constraint on
>36V | Veo teHz/tezn Vee Vv, ty, t 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 Voc=2.7 Vand Vgc=3.6 V

® | ow typ “ON” resistance:
60QatVee—VEg =45V
90 QatVe,—Vgg=3.0V
145 Qat Ve —VEp =20V

® |ogic level translation: to enable 3 V logic to communicate with + 3
V analog signals

® Typical “break before make” built in

® Analog/Digital multiplexing and demultiplexing
® Signal gating

® Qutput capability: non-standard

® | category: MSI

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 (nYq to nY3) and a common input/output (nZ). The
common channel select logics include two digital select inputs (Sg
and S4) and an active LOW enable input (E).

With E LOW, one of the four switches is selected (low impedance
ON-state) by Sp and Sy, With E HIGH, all switches are in the high
impedance OFF-state, independent of Sy and Sy. Ve and GND are
the supply voltage pins for the digital control inputs (Sp, S and E).
The Vcc to GND ranges are 1.0 to 6.0 V. The analog inputs/outputs
(nYp, to nY3, and nZ) can swing between V¢ as a positive limit and
VEgg as a negative limit. Vg - Vgg may not exceed 6.0 V. For
operation as a digital multiplexer/demultiplexer, Vgg is connected to
GND (typically ground).

QUICK REFERENCE DATA
GND =0V, Tamp =25°C; t,=t;< 2.5 ns
SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Turn “ON” time C_=15pF
PzHPZL | E or Vog Sp AL = 1KQ 90 .
b Turn “OFF” time Vec=33V 22
PHZPLZ | E orvog S,
C Input capacitance 3.5
Cpp Power dissipation capacitance per switch | See Notes 1 and 2 57 pF
c Maximum switch capacitance 5
S independent (Y) common (Z) 12
NOTES:
1. Cpp is used to determine the dynamic power dissipation (Pp in uW)
Pp = Cpp x Vo2 x fi +2 ((C . Cg) x Vg2 x f,) where:
f; = input frequency in MHz; C_ = output load capacity in pF;
fo = output frequency in MHz; Cg = maximum switch capacitance in pF;
Ve = supply voltage in V;
Z((Cp +Cg) x V2 x f) = sum of the outputs.
2. The condition is V| = GND to V¢c.
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 Il —40°C to +125°C 74LV4052 DB 74LV4052 DB SOT338-1
16-Pin Plastic TSSOP Type | —40°C to +125°C 74LV4052 PW 74LV4052PW DH SOT403-1
PIN CONFIGURATION PIN DESCRIPTION
2, E \\W E v PIN NUMBER SYMBOL FUNCTION
cc
2v, 2] ) v, 1./5,2,4 2Yp, 2Y3 Independent inputs/outputs
22[3] 7@ v, 6 E Enable input (active LOW)
2, [] 73] 1z 7 Vee Negative supply voltage
2v, [5] [ v 8 GND Ground (0 V)
£ 5] 7] 1vs 10,9 So, S1 Select inputs
Vee [7] 7] s 12,14,15,11 [1Ypto 1Y3 Independent inputs/outputs
&N [8] 9] s 13,3 12,27 Common inputs/outputs
Ve 16 Vee Positive supply voltage
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LOGIC SYMBOL

= LOGIC SYMBOL (IEEE/IEC)
10
& o] o
Wy l—12 8 3
10 —Sg 0 —11 2
14 f—1a 6 -
9 —s, Wo—15 =] | | S
W 1 MDX 0 }——
2y 1 L&
@ 3 i
e — 2
oy 5 5
2, f—2 4
R R
A m— 12
6 —Q€E 3 ==
1 14
2 svorees 13
= 15
FUNCTION TABLE 1
INPUTS CHANNEL 5V01699
E S So ON
L L L nYo—-nZ
L L H nYq—-nZ
L H L nYz -nZ
L H H nYz—nZ
H X X None
NOTES:

H = HIGH voltage level
= LOW voltage level

il
2, L=
3. X = don'tcare
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FUNCTIONAL DIAGRAM

1z 13

LOGIC LEVEL | | 1-of4
CONVERSION DECODER

Rk

|
i

i

2 15

E

D 3 4
= 2z 3
\—'V
GND EE
8 7
SV01700
SCHEMATIC DIAGRAM (ONE SWITCH)

from logic qVEE

SV01695
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Dual 4-channel analog multiplexer/demultiplexer 74LV4052
ABSOLUTE MAXIMUM RATINGS!: 2
In accordance with the Absolute Maximum Rating System (IEC 134).
Voltages are referenced to GND (ground =0 V).

SYMBOL PARAMETER CONDITIONS RATING UNIT
Vee DC supply voltage —0.5t0+7.0 v
+lik DC input diode current Vi<-0.50rV;>Vgc+05V 20 mA
+lgk DC switch diode current Vg<-0.50rVg>Vgc+05V 20 mA
+lg DC switch current -05V<Vg<Vec+05V 25 mA
Tstg Storage temperature range —65 to +150 °C

Power dissipation per package for temperature range: —40 to +125°C
P — plastic DIL above +70°C derate linearly with 12 mW/K 750 mw
TOT | - plastic mini-pack (SO) above +70°C derate linearly with 8 mW/K 500
— 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.

RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNIT
Vee DC supply voltage See Note 1 and Figure 5 1.0 3.3 6.0 \Y
' Input voltage 0 - Vee "
Vo Output voltage 0 - Vee Vv
Tamb Operating ambient temperature range in free air Scer;ggtgggtiésc jg :18255 e
Vec=10Vto20V - - 500
t, t; Input rise and fall times Vec=20Vto27V = - 200 ns/V
Veec=27Vt06.0V - - 100
NOTE:

1. The LV is guaranteed to function down to Vi = 1.0V (input levels GND or Vg); DC characteristics are guaranteed from Vg = 1.2V to Voo = 6.0V.
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Product specification

Dual 4-channel analog multiplexer/demultiplexer 74L.V4052
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 TYP! MAX MIN MAX
Vec=1.2V 0.9 0.9
Vec=2.0V 1.4 1.4
Vi C’;f;:f"e' gt =2 71686 2.0 20 v
Vec=45V 3.15 3.15
Vec=6.0V 4.20 4.20
Vec=1.2V 0.3 0.3
Vec=20V 0.6 0.6
LOW level Input =
Vi yolisiio Vec=271036V 0.8 0.8 v
Vec=45V 1.35 1.35
Vec=6.0V 1.80 1.80
Vec =36 1.0 1.0
4, Input leakage CC V; = Ve or GND LA
current Vec=6.0 2.0 2.0
Analog switch Vec=3.6 Vi=Viyor Vi, 1.0 1.0
tlg OFF-state current IVgl = Ve - GND HA
per channel Ve =6.0 (See Figure 2) 2.0 2.0
= V=
ON-state current Voc = 6.0 (See Figure 3) 20 20
) Vec=36V Vi =Vgc or GND; 20.0 40
| Quiescent supply ) A
cc Vis = GND or Vcg; H
current IS CC
Vec=6.0V Vos = Vg or GND 40.0 80
Additional
Algc quiescent supply Vec=27t036V |Vi=Vcc-06V 500 850 LA
current per input
Vi=VyorVy;
Vec=12V Is =100 ,A;
Vis = Vo to GND
5 ONresistance: | VEE=20V 145 325 375 N
oN (peak) Voc=27V Vi=Vii orVis 90 200 235
Vcc=30t036V Is = 1000 ,A; 80 180 210
Voo =45V Vis=Vcc to GND 60 135 160
Vec=6.0V 55 125 145
V| =) VlH or V|L;
Vec=12V Is =100 ,A; 225
Vis - GND
o ON-resistance Vec=20V 110 235 270 "
oN (rail) Voc=27V Vi = Vi or Vi 70 145 165
Vec=3.0t03.6V |ls=1000 ,A; 60 130 150
Voc =45V Vis=GND 5 100 115
Vec=6.0V 40 85 100
NOTES:

1. All typical values are measured at Ty = 25°C.
2. Atsupply 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)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS -40°C to +85°C -40°C to +125°C UNIT
MIN TYP! MAX MIN MAX
Vi=VjorVy;
Vec=12V Is =100 ,A; 250 Q
Vis=Vce
- ON-resistance Veo . 20V 120 320 370
(rail) Veg=27V V=V or Vi 75 195 225
Voc=3.0t036V Is = 1000 ,A; 70 175 205 Q
Veo=45V Vis=Vee 50 130 150
Vec=60V 75 120 135
Vec=12V
Maximum variation | Vcc=2:0V 5
ARon of ON-resistance  |Vcc=2.7V Vi=Vigor V. 4 Q
between any two Vcc=3.0t036V |Vis=Vccto GND 4
channels Voo =45V 3
Vecc=6.0V 2
NOTES:

1. All typical values are measured at Ty, = 25°C.

2. Atsupply 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.

Low
HIGH (from select inputs)
(from select inputs)
nYn nZ
Vig=0toV, ~Vee C) lis
Vee Vi=Vceor Vee Vo =VeeorVce
|
SV01688 Vee SV01660
Figure 1. Test circuit for measuring ON-resistance (Rop)- Figure 2. Test circuit for measuring OFF-state current.
HIGH
(from select inputs) | | | |
Ron 150 S Vige s 29Y
nYn nzZ ) 120 / 2 | 1
Vo 4 | |
V.. =30V
—Eﬂ (open circuit) 90 cc —
60
Vi=Vee or Vee —
30 Vo, =45V —
] Vee cc
SVo1661 0 : - .
A F— " d 4 36 48
Figure 3. Test circuit for measuring ON-state current. ¢ i 6 V.. (V)
s
Svo1701

Figure 4. Typical ON-resistance (Ryp,) as a function of input
voltage (V;s) for Vis = 0 to Vgc — VEg-
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Vec—- GND
v)

6.0

40

20

0 2.0 40 6.0 Voc - Vee
V)

SV01662
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