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QUALITY ASSURED

Our quality system focuses on the continuing high quality of our
components and the best possible service forour 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 substances that, if exposed by
accidentor misuse, are petentially hazardous to health. Users of these
components are informed of the danger by warning notices in the data
sheets supporting the components. Where necessary the warning
notices also indicate safety precautions to be taken and disposal
instructions to be followed. Obviously users of these components, in
general the set-making industry, assume responsibility towards the
consumer with respect to safety matters and environmental demands.

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

Data sheet status

Objective specification This data sheet contains target or goal specifications for product development.
Preliminary specification This data sheet contains preliminary data; supplementary data may be published later.
Product specification This data sheet contains final product specifications.

Application information

Where application information is given, it is advisory and does not form part of the specification.

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 customers using or selling these products for
use in such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such
improper use or sale.
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FILM CAPACITORS

The dielectric material of a film capacitor is a plastic or paper film. In the table below, an overview is given of the film
dielectrics used in Philips film capacitor products.

Film dielectrics used in Philips film capacitor products

DIELECTRIC(
PARAMETER UNIT
P KT KC KPS KS KP

Dielectric constant:

at 1 kHz 3.0 3.3 2.8 3.0 24 2.2
Dissipation factor (x 1074)

at 1 kHz 50 50 12 3 2 1

at 10 kHz 120 110 50 6 2 2

at 100 kHz 200 170 100 12 2 2

at 1 MHz 300 200 110 18 4 4
Volume resistivity 10+16 10+17 1Q+17 1017 10+18 10*18 | Qcm
Dielectric strength 100 400 300 250 500 600 V/um
I‘g:qxgr:rin;pp"cat'on 100 125 125 150 85 100 |°©
Power density:

at 10 kHz 67 50 21 2:5 0.67 0.6 |W/cm3

Note

1. P = paper; KT = polyethylene terephthalate; KC = polycarbonate; KPS = polyphenylene sulfide; KS = polystyrene;
KP = polypropylene.

Because of their typical properties, the polyester and polycarbonate dielectrics are used in general purpose applications
where a small bias DC voltage and small AC voltages at low frequencies are usual. The most important properties are
the high capacitance per volume for polyester and, the capacitance stability over a wide temperature range for
polycarbonate.

A rather new dielectric is polyphenylene sulfide (KPS). Its high melting point allows it to be used in a non-encapsulated
SMD product. The properties of KPS determine the stability of the product characteristics.

Polypropylene and polystyrene films are used in high frequency or high voltage applications due to their very low
dissipation factor and high dielectric strength.

Paper film is still used in capacitors for mains applications, as for example in interference suppression capacitors.

Typical properties as functions of temperature or frequency are illustrated in Figs 1 to 4.
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Fig.1 Capacitance change as a function of ambient free air temperature at 1 kHz; typical curves.
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Fig.2 Dissipation factor as a function of frequency at 20 °C; typical curves.
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CONSTRUCTION OF THE CAPACITOR CELL

The type of electrode used determines whether the
capacitor is a metallized film or film/foil type.

The electrodes used for metallized film capacitors consist
of a thin metal layer with a thickness of approximately

30 to 50 nm. The electrodes of film/foil capacitors have
discrete metal foils with thicknesses of approximately
5t0 10 um.

Due to their construction, film/foil capacitors can carry
higher currents than metallized ones, but are larger in
volume.

Metallized capacitors have a self-healing behaviour as an
intrinsic characteristic. All capacitor cells are low inductive
wound, except for the SMD products which are produced
by stacked film technology.

Depending on the AC voltage, single or series
constructions are used. Single section capacitors are
normally used for products with an AC rating up to
275 V (AC). Series constructions are used for higher
voltages.

GENERAL DEFINITIONS
Rated voltage (Ugrqc)

The maximum DC voltage (in V) which may be
continuously applied to a capacitor at any operating
ambient temperature below the rated temperature.

Category voltage (Uc)

The maximum AC voltage (or DC voltage) which may be
applied continuously to a capacitor at its upper category
temperature.

Rated AC voltage (Urac)

The maximum RMS voltage (in V) of specified frequency
(mostly 50 Hz), which may be continuously applied to a
capacitor at any operating ambient temperature below the
rated temperature.

1996 Oct 21

Capacitance

The capacitance of a capacitor is the capacitive part of the
equivalent circuit composed of capacitance, series
resistance and inductance.

ESR C L
o——:———“—NW\—O

DRINLOE

Fig.5 Simplified equivalent circuit.

Rated capacitance

The rated capacitance, normally marked on the product, is
the value for which the capacitor has been designed.
Capacitance tolerance

The percentage of the allowed deviation of the
capacitance from the rated capacitance is measured at a
free air ambient temperature of 23 +1 °C and RH of

50 £2%.

Tolerance coding in accordance with “/IEC 62”

PERCENTAGE OF

DEVIATION LEITER CODE

+1.0%

+2.0%

+5.0%

+10.0%

Z|lxe| @™

+20.0%

A letter “A” indicates that the tolerance is defined in the
type specification or customer detail specification.

Temperature coefficient and cyclic drift of
capacitance

The terms characterizing these two properties apply to
capacitors of which the variations of capacitance as a
function of temperature are linear or approximately linear
and can be expressed with a certain precision.
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TEMPERATURE COEFFICIENT OF CAPACITANCE

The rate of capacitance change with temperature,
measured over the specified temperature range. It is

normally expressed in parts per million per Kelvin (10-6/K).

TEMPERATURE CYCLIC DRIFT OF CAPACITANCE

The maximum irreversible variation of capacitance
observed at room temperature during or after the
completion of a number of specified temperature cycles. It
is usually expressed as a percentage of the capacitance

related to a reference temperature. This is normally 20 °C.

Rated voltage pulse slope (dV/dt)

The maximum voltage pulse slope that the capacitor can
withstand with a pulse voltage equal to the rated voltage.
For pulse voltages other than the rated voltage, the
maximum voltage pulse slope may be multiplied by Urgc
and divided by the applied voltage.

The voltage pulse slope multiplied by the capacitance
gives the peak current for the capacitor.

Dissipation factor and equivalent series resistance

The dissipation factor or tangent of loss angle (tan d) is the
power loss of the capacitor divided by the reactive power
of the capacitor at a sinusoidal voltage of specified
frequency.

The equivalent series resistance (ESR) is the resistive part
of the equivalent circuit composed of capacitance, series
resistance and inductance.

ESR

o

L
Y Y e

DRINLO6

]

Fig.6 Simplified equivalent circuit.

Insulation resistance and time constant

The insulation resistance (Rjs) is defined by the applied
DC voltage divided by the leakage current after a well
defined minimum time.

The time constant is the product (in seconds) of the
nominal capacitance and the insulation resistance
between the leads.

1996 Oct 21

Ambient temperature

The ambient temperature is the temperature of the air
surrounding the component.

Climatic category

The climatic category code (e.g. 50/100/56) indicates to
which climatic category a film capacitor type belongs.The
category is indicated by a series of three sets of digits
separated by oblique strokes corresponding to the
minimum ambient temperature of operation, the maximum
temperature of operation and the number of days of
exposure to damp heat (Steady state - test Ca)
respectively that they will withstand.

Category temperature range

The range of ambient temperatures for which the capacitor
has been designed to operate continuously. This is
defined by the temperature limits of the appropriate
category.

Upper category temperature

The maximum ambient temperature for which a capacitor
has been designed to operate continuously at category
voltage.

Lower category temperature

The minimum ambient temperature for which a capacitor
has been designed to operate continuously.

Rated temperature

The maximum ambient temperature at which the rated
voltage may be applied continuously.

Maximum application temperature

The equivalent of the upper category temperature.

Self-healing

The process by which the electrical properties of a
metallized capacitor, after a local breakdown, are rapidly
and essentially restored to the values before the
breakdown.

Temperature characteristic of capacitance

The term characterizing this property applies mainly to
capacitors of which the variations of capacitance as a
function of temperature, linear or non-linear, cannot be
expressed with precision and certainty.
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The temperature characteristic of capacitance is the
maximum reversible variation of capacitance, produced
over a given temperature range within the category
temperature range.

It is expressed normally as a percentage of the

capacitance related to a reference temperature of 20 °C.

Storage temperature

The temperature range with a RH of maximum 80%
without condensation at which the initial characteristics
can be guaranteed for at least 2 years.

Maximum power dissipation

The power dissipated by a capacitor is a function of the
voltage (Uegr) across or the current (1) through the
equivalent series resistance ESR and is expressed by:

2
P - Uesr

ESR
P = ESRx/

ESR c
e — ‘ — 1} o
—Ugyy —!
u !
DRINLOS
Fig.7 Simplified equivalent circuit.

U 2= ESR® < U2

esr

ESR®+1/0°C?
Given that for film capacitors tand = @ x Cx ESR « 0.1
the formula can be simplified to:

2 S B 5 D
Ugr = ESR"x@"xC"xU
or with ESR = tand/wC

the formula becomes:

P:(1)><C><tan5><U2

P = tand ><|2
® X
1996 Oct 21
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For the tan & we take the maximum value found in the
specification, C is in farads and o = 2xf. U or | are
assumed to be known.

The maximum permissible power dissipation (Pmax), which
depends on the dimensions of the capacitor and on the
ambient free air temperature are given in the specification.

In applications where sinewaves occur, we have to take for
U the RMS-voltage or for | the RMS-current of the
sinewave.

In applications where periodic signals occur, the signal has
to be expressed in Fourier-terms:

U=Uy+ Y Uxsin(kot+®,)
k=1

=Y I, xsin(kot+®,)
K="

with Ug the DC voltage, Uk and I (the voltage and current
of the k-th harmonic respectively) the formula for the
dissipated power becomes:

> 2
P=3 kxmxcxtanﬁkx?
k=1
= 2
5 o '(ané‘»kxlk
2xkxwoxC

and tan & is the tan & at the k-th harmonic.
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TEST INFORMATION
Robustness of leads

TENSILE STRENGTH OF LEADS (Ua)
(LOAD IN LEAD AXIS DIRECTION)

Lead diameter 0.5, 0.6 and 0.8 mm: load 10 N, 10 s.

BENDING (Ub)
Lead diameter 0.5, 0.6 and 0.8 mm: load 5 N, 4 x 90°.
Lead diameter 1.0 mm: load 10 N, 4 x 90°.

TORSION (Uc) (FOR AXIAL CAPACITORS ONLY)
Severity 1: three rotations of 360°.

Severity 2: two rotations of 180°.

Rapid change of temperature (Na)

The rapid change of temperature test is intended to
determine the effect on capacitors of a succession of
temperature changes and consists of 5 cycles of

30 minutes at lower category temperature and 30 minutes
at higher category temperature.

Dry heat (Ba)

This test determines the ability of the capacitors to be used
or stored at high temperature. The standard test is
16 hours at upper category temperature.

Damp heat cyclic (Db)

This test determines the suitability of capacitors for use
and storage under conditions of high humidity when
combined with cyclic temperature changes and, in
general, producing condensation on the surface of the
capacitor.

One cycle consists of 24 hours exposure to 55 °C and
95 to 100% relative humidity (RH).
Cold (Aa)

This test determines the ability of the capacitors to be used
or stored at low temperature. The standard test is 2 hours
at the lower category temperature.

1996 Oct 21
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Damp heat steady state (Ca)

This test determines the suitability of capacitors for use
and storage under conditions of high humidity.

The test is primarily intended to permit observation of the
effects of high humidity at constant temperature over a
specified period.

The capacitors are exposed to a damp heat environment
which is maintained at a temperature of 40 °C and a RH of
90 to 95% for the number of days specified by the third set
of digits of the climatic category code.

Soldering conditions

With regard to the resistance to soldering heat and the
solderability, our products comply with “/EC 384-1"and the
additional type specifications.

For our precision capacitors where capacitance stability is
important, we refer to the paragraph “Soldering conditions”
in the type specification.

In the tables “Quick reference test requirements” an
overview is given for the various soldering parameters per
product type.

Solvent resistance of components

Soldered capacitors may be cleaned using appropriate
cleansing agents, such as alcohol, fluorhydro-carbons or
their mixtures. Solvents or cleansing agents based on
chlorohydrocarbons or ketones should not to be used, as
they may attack the capacitor or the encapsulation.

After cleaning it is always recommended to dry the
components carefully.

Special attention should be given to non or partially
encapsulated products (e.g. KS 424 ... 431).
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MKT 365/366/367/368/369
Page 57

4 H

DRO11QS

Dielectric metallized polyester

Encapsulation epoxy lacquered

Qualified to IEC 384-2

Climatic category 55/100/56

Packaging(!) loose; taped

Tolerance +20%, +10%, +5%
c URrdc (V)

(uF)®@ 63 100 250 400 630
0.00022
0.00033
0.00047
0.00068
0.001
0.0015
0.0022
0.0033
0.0047
0.0068 AiB
0.01
0.015 C
0.022
0.033 AlB
0.047 D
0.068 A
0.1
0.15 B E
0.22 A D
0.33 E
0.47 C
0.68 E
1.0
15
22 E
3.3
4.7
6.8

10
15

Notes
1. Pitch size in shaded cells: A =5.08 mm; B =7.62 mm; C = 10.16 mm; D = 15.24 mm; E = 22.86 and F = 27.94 mm.
2. Intermediate values of E12-series are also available.
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MKT 465/466/467/468

Page 131

metallized polyester

Dielectric

epoxy lacquered

Encapsulation

IEC 384-2

Qualified to

55/100/56

Climatic category

loose; taped

Packaging(")

+10%, +5%

Tolerance

Urdc (V)

100 250 400 630

c
(wF)@

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

FG

1.0

1.5

2.2

3.3

4.7

E F®

6.8

10

15

Notes

1. Pitch size in shaded cells: A=5.0 mm; B=7.5mm; C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.

2. Intermediate values of E12-series, are also available.
3. Only 5.6 uF is available for 250 V and only 0.82 pF is available for 630 V.
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MKT 370/371/372/373

Page 175

DR013QS

Dielectric metallized polyester

Encapsulation potted with epoxy resin

Qualified to IEC 384-2

Climatic category 55/100/56

Packaging(!) loose; taped

Tolerance +10%, 5%

3 Urgc (V)

(uF)@ 63 100 250 400

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068 A

0.01

0.015 G

0.022 A

0.033 B

0.047

0.068

0.1 B

0.15

0.22 C

0.33

0.47

0.68
1.0 E £
15

2.2

3.3

4.7

6.8

10

15

Notes
1. Pitch size in shaded cells: A =5.08 mm; B =7.62 mm; C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.
2. Intermediate values of E12-series are also available.
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MKT 470

MKPS 390/391/392/393/394

Page 223

Page 245

R

-
[

RS
Q‘\%\?—s—

metallized polyester

metallized polyphenyl sulphide

Dielectric

potted with epoxy resin

Encapsulation

IEC 384-2

IEC: 40/782/FDIS and EN 132500

Qualified to

55/125/56

55/125/56

Climatic category

loose; taped

taped

Packaging

£10%, +5%

+10%, +5%

Tolerance

Uggc (V)

URdc (V)

Cc

63 | 100 | 250 | 400 25 160 (uF)™
0.00022
0.00033
0.00047
0.00068
0.001

1206
(2)

12106

0.0015

0.0022

12062

0.0033

18120

0.0047

1210@

5 mm

0.0068

18122)

0.01

Pitch

22200

0.015

5 mm

0.022

0.033

2824
)

0.047
0.068
0.1
0.15
0.22
0.33
0.47
0.68
1.0
1.5
22
3.3
4.7
6.8

10

15

5 mm
Pitch

2220

5 mm
Pitch

Pitch
2824
)

Notes
1. Intermediate values of E12-series are also available.
2. Case size in shaded cells.

1996 Oct 21 17
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MKC 344

Page 263

Dielectric

metallized polycarbonate

Encapsulation

potted with epoxy resin

Qualified to

IEC 384-6

Climatic category

55/100/56

Packaging!)

loose; taped

Tolerance

+10%, +5%

Cc

URgc (V)

(uF)@

100

250 400 630

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15 C

0.22

0.33

0.47

0.68

1.9

1.5

2.2

3.3

4.7

6.8

10

15

Notes

1. Pitch size in shaded cells: C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.
2. Intermediate values of E12-series are also available.

1996 Oct 21
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KT 347

Page 281

polyester

Dielectric

lacquered

Encapsulation

IEC 384-11

Qualified to

40/100/21

Climatic category

loose

Packaging(")

+20%, £10%

Tolerance

Urdc (V)

Cc

100

250

400

630

(uF)®

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

1.0

1.5

2.2

3.3

4.7

6.8

10

15

Notes

1. Pitch size in shaded cells: C = 10.16 mm; D = 15.24 mm; E = 22.86 mm; F = 27.94 mm.

2. Intermediate values of E12-series are also available.
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MKP 336 6 MKP 336 1 MKP 336 2 MP-KT 333 4
Page 301 Page 313 Page 313 Page 333
| | |
= — b J |
[ - [ . [l
Class Y2 X1 X2 X2
Dielectric metallized polypropylene metallized paper
and polyester
Encapsulation potted with epoxy resin
Qualified to IEC 384-14, 2nd edition; EN 132400
AP NEO NEO NEO NE S
058 058 %8 | 008
Climatic category | 55/100/21/C 55/100/21/C 55/100/21/C 40/085/21C
Tan & (10 kHz) <10x 104 <70 x 104 <70 x 104 <200 x 104
Rins for C <330 nF | >15000 MQ >15000 MQ >15000 MQ >15000 MQ
RC for C > 330 nF - >5000 s >5000 s >5000 s
Pulse slope at Ug 200 V/us 200 V/us 100 V/us 250 to 1500 V/us
Packaging() loose; taped
Tolerance +20%, +10% +10%
c (IJF) Urac (V) URac (V) URac (V) URrac (V)
(E6-series) 250 275 275 250
0.001
0.0015
0.0022
0.0033 &
0.0047
0.0068
0.01
0.015
0.022 .
0.033 D D
0.047 D
0.068
0.1
0.15 E =
0.22
0.33 -
0.47 E b
0.68
1.0 E
15
2.2
Note

1. Pitch size in shaded cells: C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.
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MKT/MKT 331 6 MKP 335 1 MKT-P 330 4 MKT 2222 311 901..
Page 345 Page 357 Page 369 Page 381
H H‘
X2 X2 Class
metallized polyester metallized metallized polyester | metallized polyester Dielectric
polypropylene and paper
potted with epoxy resin epoxy lacquered Encapsulation
IEC 384-14, 2nd edition; EN 132400 IEC 384-14; First Edition 1981 Qualified to
-\ @ @ -\ @ @ Approvals
N0, &0 W
@ I
@ ®® @ ®® ® ? 565 -1 srecic
55/100/56/C 40/085/21C 40/085/21 40/085/21 Climatic category
<130 x 104 <70x 1074 <130 x 104 <130 x 104 Tan 6 (10 kHz)
>30000 MQ >30000 MQ >15000 MQ >30000 MQ Rins for C < 330 nF
- >10000 s >5000 s — RC for C > 330 nF
100 to 200 V/us 100 V/us 100 V/us 100 V/us Pulse slope at Ug
loose; taped loose; taped loose; taped loose Packaging(!)
+20%, +10% +20%, £10% +20%, £10% +20% Tolerance
URac (V) Urac (V) URac (V) URac (V) C (uF)
300 250 250 250 (E6-series)
0.001
0.0015
0.0022
0.0033
0.0047
0.0068
0.01
0.015
0.022
D D 0.033
0.047
D 0.068
0.1
0.15
E E <l E 0.22
E 0.33
0.47
E F 0.68
L 1.0
1.5
2.2
Note

1. Pitch size in shaded cells: D = 15.0 mm (only for 2222 311 901.. D = 15.24 mm); E =22.5 mm; F = 27.5 mm.

1996 Oct 21
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KP 374

KP/MKP 375

Page 395

Page 421

DRgsIS50

Dielectric

polypropylene

metallized polypropylene

Encapsulation

epoxy lacquered

epoxy lacquered

Qualified to

IEC 384-13

IEC 384-17

Climatic category

40/085/56 for KP 374 3/4..
55/100/56 for KP 374 6..

55/100/56

Packaging(")

loose for KP 374 3/4..
loose; taped for KP 374 6..

loose; taped

Tolerance

+5% for KP 374 3/4..
+10%, £5% for KP 374 6..

5%, £3.5%

Cc

Urdc (V)

Urdc (V)

(uF)@

200 250 630

630

1000 1600 2000 2500

0.0001

0.00015

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1
0.15

0.22

0.33

0.47

0.68

Notes

1. Pitch size in shaded cells: A=5.0 mm; B=7.5mm; C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.

2. Intermediate values of E24-series are also available.
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KP and KP/MMKP 376

Page 457

metallized polypropylene Dielectric
potted with epoxy resin Encapsulation
|IEC 384-13 (KP); IEC 384-17 (KP/MMKP) Qualified to

55/100/56

Climatic category

loose; taped

Packaging()

+5%, £3.5%

Tolerance

URdc (V

250

630 1000 1600

2000

c
(W)@

0.0001

0.00015

0.00022

0.00033

0.00047

0.00068

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

Notes

1. Pitch size in shaded cells: D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.

2. Intermediate values of E24-series are also available.
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AC & Pulse

film capacitors

Selection guide

MKP/MKP 378

Page 483

q

Dielectric

metallized polypropylene

Encapsulation

potted with epoxy resin

Qualified to

IEC 384-17

Climatic category

55/085/56

Packaging(")

loose; taped

Tolerance

+5%

Cc
(uF)®

Urdgc (V)

630

1000

1600 2000 2500 3000 [ 40000

50000)

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

1.0

1.5

22

3.3

4.7

6.8

Notes

1. Pitch size in shaded cells: D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.
2. Intermediate values of E24-series are also available.

3. E24-series are available on request.
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AC & Pulse
film capacitors

Selection guide

MKP 379

MKP 380

Page 515

Page 515

metallized polypropylene

metallized polypropylene

Dielectric

potted with epoxy resin

potted with epoxy resin

Encapsulation

IEC 384-17

IEC 384-17

Qualified to

55/085/56

55/085/56

Climatic category

loose; taped

loose; taped

Packaging()

5%

+10%, +5%

Tolerance

Urgc (V)

Urdc (V)

160 250 400 630

100 | 160 | 250 | 400 | 630

Cc
uF)®

0.001

0.0015

0.0022

w

C

0.0033

0.0047

0.0068

@)

@) C D

0.01

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

1.0

1.5

2.2

3.3

4.7

6.8

Notes

1. Pitch size in shaded cells: A=5.0 mm; B=7.5mm; C =10.0 mm; D = 15.0 mm; E =22.5 mm; F = 27.5 mm.

2. Intermediate values of E24-series are also available.
3. Available on request.

1996 Oct 21 25




Philips Components

AC & Pulse
film capacitors

Selection guide

MKP 479

Page 559

Dielectric

metallized polypropylene

Encapsulation

epoxy lacquered

Qualified to

IEC 384-17

Climatic category

55/100/56

Packaging(!)

loose; taped

Tolerance

5%

Cc

Urdc (V)

(uF)@

160

250

400

630

0.001

0.0015

0.0022

0.0033

0.0047

0.0068

0.01 I

0.015

0.022

0.033

0.047

0.068

0.1

0.15

0.22

0.33

0.47

0.68

1.0

m
i1l

1.5

2.2

3.3

4.7

6.8

Notes

1. Pitch size in shaded cells: C = 10.0 mm; D = 15.0 mm; E = 22.5 mm; F = 27.5 mm.

2. Intermediate values of E24-series are also available.
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Precision
film capacitors

Selection guide

KS 424/431 KP 460/464 KS 443
Page 591 Page 603 Page 627
== ey
= =
—{ — |
|
polystyrene polypropylene polystyrene Dielectric
naked or epoxy lacquered epoxy lacquered potted with epoxy | Encapsulation
resin
IEC 384-7 IEC 384-13 |IEC 384-7 Qualified to
40/085/21 40/100/56 55/070/56 (class 1) | Climatic category
55/085/56 (class 3)
loose; taped loose; taped loose Packaging(®)
15%, £2%, £1% 5%, 2%, £1% +1% Tolerance
Uggdc (V) Ugde (V) Ugdc (V) C
63 160 250 630 63 160 250 400 630 63 (pF)®
47
68
B B 100
G 150
G ] 220
N 330
; -
e G L
G K 1000
1500
e[| " G — 1 2200
H 3300
= ] G [ 4700
- —1 G ] 6800
] [ |H 10000
l B T lH[ ] 15000
—1 H | [ \ 22000
] N 33000
47000
68000
100000
150000
162000
Notes

1. Body length in shaded cells: G = 11.0 mm; H = 15.0 mm.
2. Box dimensions in shaded cells: J=5.0x 7.5 mm; K=7.5x 7.5 mm; L =6.25 x 6.25 mm; M= 10.0 x 10.0 mm.

3. Intermediate values of E24-series (with £5%, +2% or +1% tolerance), E48-series (with £2% or +1% tolerance) and
E96-series (with +1% tolerance) are also available.
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Fluorescent lamp
starter capacitors

Selection guide

KT 311 90028/29
KP 311 90034/35

KT 311 90032/90033
KT 311 90036 TO 90039

Page 641

Page 646

.

7 &

|

Dielectric polyester; polypropylene polyester
Encapsulation epoxy lacquered
Qualified to IEC 155 and IEC 384-11
|IEC 384-11 for KT version
IEC 384-13 for KP version
Climatic category 40/100/21 40/125/56
Packaging(!) loose; taped loose
Tolerance +20%
c Uﬂac (V) URac (V)
(uF)@) 250 250
0.0012 75
0.0030 76
0.0056 11.5
Notes

1. Pitch size in shaded cells.

2. Intermediate values of E12-series are also available.
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Taping specifications Film Chip capacitors

FILM CHIP CAPACITORS
Styles: 390 to 394

Ko = -

Tl e

covertggei w
) - —{—o—{|— ° X
A
G
R |
I
= T = Dy DRO8111
- F'1 e direction of unreeling
For tape dimensions see Tables 1 and 2.
Fig.1 Outline of tape. Styles 390 to 394.
Table 1 Tape dimensions valid for all case sizes; see also Table 2
SYMBOL PARAMETER VALUE TOL. UNIT
Do feed hole diameter 1.5 +0.1 mm
E feed hole position 175 0.1 mm
G margin to component window 0.75 min. - mm
Po feed hole spacing 4.0 +0.1 mm
Ps feed hole centre to component centre 2.00 +0.05 mm
il tape thickness 0.6 max. - mm

Table 2 Tape dimensions; see Fig.1

CASE SIZE W +0.3 A, £0.1 B, 0.1 Ko MAX. F £0.05 P4 +0.1 D4 MIN. To MAX.
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
1206 8.0 1.9 3.5 1.40 3.5 4.0 1.0 25
1210 8.0 2.8 35 1.85 3.5 4.0 1.0 29
1812 12.0 3.9 5.3 2.50 55 8.0 1.5 3.5
222001 12.0 58 6.4 2.50 5.5 8.0 1.5 3.5
22202 12.0 5.8 6.4 4.50 55 8.0 1.5 5.5
2824() 16.0 6.6 7.6 2.60 7.5 8.0 15 3.6
2824(4) 16.0 6.9 7:8 5.30 7.5 8.0 1.5 6.3
Notes

1. For 2222 393 ..... capacitors <100 nF.
For 2222 393 ..... capacitors >100nF.
For 2222 394 ..... capacitors <220 nF.
For 2222 394 ..... capacitors >220nF.

il
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Taping specifications

Film Chip capacitors

- W2
] i
cover tape
13.0+0.2
—
N A
blister tape i
L1V
DR08112 . B
- - Wy
Dimensions in mm.
For reel dimensions see Table 3.
Fig.2 Outline of reel.
Table 3 Reel dimensions; see Fig.2
TAPE WIDTH W, W, MAX. % N
i (mm) (mm) (mm) (mm)
(mm)
8 8.40 +0/+1.5 14.4 180 —2/+0 62 #+1.5
12 12.4 +0/+2.0 18.4 330 -2/+0 62 +1.5
16 16.4 +0/+2.0 22.4 330 -2/+0 62 2.0
Characteristics of tape for film chip capacitors
DESCRIPTION VALUE
Breaking force of cover tape in direction of unreeling >10N
Peel-off force of cover tape: 0.2t01.0N
Speed of tape transfer 300 mm/min
Angle between cover tape during peel-off and direction of unreeling 165 to 180°
Minimum number of positions not used at the beginning/end of the tape 40 positions
Leader length of the tape (in accordance with “/EC 286-3") 400 mm
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Taping specifications

Axial film capacitors

AXIAL UNIDIRECTIONAL FILM CAPACITORS
Styles: 460 to 464

6.35+0.20 (12.7) 1max. 1 max.
I - ——— ol e -
T ki
gi i
A +0.40 DR !
o 5.087
""2 020, ‘ 1002
| ok [ il Il y
Dl = = T 1
o S| IS LA 13 4
3 LT moa
e = S aE
- max. 4
(3.81)
-
@4.0+0.2
0 | 127502 | Ll :
|
»

Dimensions in mm.
Cumulative pitch error:
1.0 mm per 20 spacings
0.5 mm per 4 spacings.

v
Y 18.0+05
Lmin 5.5

1.2 max 1.2 max
——ig

9.040.5 %

A
0.7202
S
i detail A

DR05306

Fig.3 Outline of axial unidirectional taped capacitors.

A l¢—»+— 52 max.

Direction of unreeling

Dimensions in mm.

Fig.4 Outline of tape mounted on reel.

—
|
s o T ‘
0856 |-| @30 077 0920356 max.
) # | ‘

) i

.

DR05308
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Taping specifications

Axial film capacitors

AXIAL FILM CAPACITORS
Styles 424 to 431, 460 to 464

TAPE DISTANCE: 63.5 £1.5 mm

Dimensions in mm.

IB; - Bol = max. 1.4 mm

e I B e
“ I max —>
_ — - Ol -
32min o |- ‘
S\
) —i T
e =T v
0+1.2
60104 —=>= — B,

DRO05305

Fig.5 Outline of axial taped capacitors. Tape distance: 63.5 +1.5 mm.

TAPE DISTANCE: 52.5 +1.5 mm

3.2 min.

60104 = »<— B,

525+1.5— —

-

Dimensions in mm. |By - Byl = max. 1.4 mm

DR932600

Fig.6 Outline of axial taped capacitors. Tape distance: 52.5 +1.5 mm.

Distance T for number (n) of capacitors

STYLE 424 t0 431 | STYLE 460 to 464 s T FOR NUMBER (n) OF CAPACITORS
dmax (Mm) (mm) n <50 50 <n <100
<45 <5 5 5 (n-1) £2 5 (n-1) +4
>4.5 5 10 10 (n-1) £2 10 (n—1) +4
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Taping specifications

Axial film capacitors

Characteristics of tape for axial film capacitors

DESCRIPTION VALUE
Pull-out force of the component >2 N
Peel-off force of adhesive tape >6 N
Tearing force of tape >10N
Storage conditions
Storage temperature —25 to +40 °C

Relative humidity

maximum 80% without condensation

Axial products

300 mm leader at

, S

Dimensions in mm.

beginningandend |w &

i
—» |l«205
TT 1]
—-—- |30 77856 92 B
Y
5 o la225
—»ite 3
—
e 80 s DR05307
1: capacitor 4: flange
2: bandolier 5: cylinder
3: paper

Fig.7 Reel dimensions for axial taped capacitors.

Reel diameter B as a function of maximum product body thickness dpmax

PRODUCT BODY THICKNESS
dmax REEL DIAMETER
(mm) B
(mm)
STYLE 424 to 431 STYLE 460 to 464
<4.5 <5.0 305
>4.5 >5.0 356
1996 Oct 21 34




Philips Components

Taping specifications Axial film capacitors

Ammopack for styles: 424 to 431, 460 to 464

DRO05309

Dimensions in mm.

Fig.8 Outline of ammopack.

Box dimensions and packaging quantities as a function of body thickness (dnax)

BODY THICKNESS SMALLEST PACKAGING QUANTITIES EXTERNAL BOX DIMENSIONS
dmax LxWxH
(SPQ)

(mm) (mm)
5.0 1750 345 x 80 x 147
5.5 1550 345 x 80 x 147
6.0 1300 345 x 80 x 147
6.5 1000 345 x 80 x 147
7.0 850 345 x 80 x 147
7.5 750 345 x 80 x 147
8.0 650 345 x 80 x 147
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Taping specifications

Radial potted film capacitors

RADIAL POTTED FILM CAPACITORS
Style: 370; pitch = 5.08 mm

6.35+0. 20_‘ .. (12.7) 1 max, }‘1 [y 1 may max.
\ |
| 1]
‘ ‘ i i it
| ik
| m ; ‘
[ p—— 5.08*0'15 32 max.
0.5+0.5 | P -0.
v | I = I 185205
P T f ]
" 1 " 1 i
ii i i i i 11 max.
12.0+0.1 i i il i i 4 9.0+0.5
| (o} sar o
18.0+0.5y
0.7+02
@4.0+0.2. o .
(3.81) e ——— direction of unreeling ‘! A A
12.7+0.2 detail A
+0.3
(*) 16.0 '5 or 18.5 +0.5 for ammunition packing
. DR01307
Dimensions in mm.
Fig.9 Outline of taped capacitors: pitch = 5.08 mm.

Style: 371; pitch = 7.62 mm

12,0401 | ‘ 7 U i u L U;@ii_i
w0 fo! Yo" Yo &

ii i
i

Dimensions in mm.

©4.0+0.2
il dis

direction of unreeling
B —

(*) also available with intape height 16.5+0.3

Fig.10 Outline of taped capacitors: pitch = 7.62 mm.

12.7£0.2 | (12.7) 1max | 1max. s

-~ e - ’« tmax  im
\ il
‘ Il
“\
j il
‘ | H“
0505 7.620.4 I
k |

TT

32max. D
18.5+0.5 ("
—k T
11.0max.
9. 0+O 5

0.7+0.2
J detail A
DR01308
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Taping specifications

Radial potted film capacitors

Styles: 380 and 470; pitch = 5 mm

Dimensions in mm.

6.35+0.20 | \ (12.7) Ll 1max,| 1*1 S 1 ma:&1 lnax
; | “
| “ H
! ‘
| |
| | ||
| “\‘ 05 & | ‘
| Il || +—=—5.015" 32 max.
0505 | AT 500
B ; s i I 185+05
1 Ly HI i i I i i Wi o [ @) H
‘ i i i i il i i 1lmex.
12.040.1 oo L T T (L A | R 1 u 9.0+0.5
O o o O o L
18.0£0.5y [~ w
A\ l I
0.7+0.2
"
(3.85) @4.0‘(7)‘2 v =8 7
I Ny 7
detail A
127802 | direction of unreelin +0.3
DRI61470 e g (*) 16”5 or 18.5 0.5 for ammunition packing

—_—

Fig.11 Outline of taped capacitors: pitch = 5 mm.

Dimensions in mm.

Style: 379; pitch = 7.5 mm
12.7+0.2 12,7 1max., | 1max.

‘\4 —————— »’4(7) - T‘
\ i —
I Il
‘ ‘ \15
| Il i

0.5+0.5 7.5+0.3 1

- | | | 1 185205

WY T T T
! il i i i IR TR i 11.0 max.
12.040.1 ] i u i u i u U | i 9.00.5
18.0405 E} Lf{} d} @ é @ IR S B
Y |1 T
|
v l ‘
(8,95)_1 TR 0.7£0.2
== direction of unreeling ] 5 5
DR961480 < 12:720.2 e e 7t
detail A

Fig.12 Outline of taped capacitors: pitch = 7.5 mm.
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Taping specifications

Radial potted film capacitors

Styles: 344, 336 1, 336 2, 336 6, 372, 379; pitch = 10 mm

12.710.4 (25.4)

(25.4)

12.7+0.4
le -

\
1.3 mix».'\ L‘E max.
|1l

i
32max
050+ 8 ’ Y
Y = i
[N i 1T fr 0 18.5+0.5
18.040.5 } :l! L: L: L1 9.0:0.511max. b
12.0 £0.1 - - s - -
B LO“ o By
v
(7.7) 04.040.2
- > - — 0.71£0.2
12.740.2 direction of unreeling I~
= detail A
DR01309a
Dimensions in mm.
Fig.13 Outline of taped capacitors: pitch = 10 mm.
Styles: 330 4, 331 6, 333 4, 335 1, 336 1, 336 2, 336 6, 344, 373, 376, 378, 379; pitch = 15 mm
2max. | 2max.

1 I I T
\ i I I
v

il
o T
6.0#0.1 i w

18.0+0.5 —,*AN

Dimensions in mm.

i Q i l i i i T
[ u u u u ] 1]
6.0£0.1 (5.2)
r—
@4.0+0.2
DR931940 i 12.740.2
T—— —

direction of unreeling ™

Fig.14 Outline of taped capacitors: pitch = 15 mm.
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Taping specifications Radial potted film capacitors

Styles: 330 4, 331 6, 333 4, 335 1, 336 1, 336 2, 344, 373, 376, 378, 379; pitch = 22.5 or 27.5 mm

2 max. 2 max.
-~

.0
el | i 1
i 1 1T r L
i } 5 i ‘ C i i
wes, | IO —OFO00L OO
v (] 0 i i i
60201 | _ | > < ©4.0£02
> 1 - ‘
DR931950 >l 12.70.2le
direction of unreeling
E—— detail A
Dimensions in mm.
For tape dimensions see Table 4.
Fig.15 Outline of taped capacitors: pitch = 22.5 or 27.5 mm.
Table 4 Tape dimensions; see Fig.15
SYMBOL PARAMETER VALUE TOL. UNIT
F lead to lead distance 22.5 27.5 +0.5/-0.1 | mm
H4 component height from tape centre 40 max. 48 max. - mm
P4 feed hole to lead centre (7.8) (5.3) - mm

Characteristics of tape for radial potted film capacitors

DESCRIPTION VALUE
Pull-out force of the component >5N
Peel-off force of adhesive tape 26 N
Tearing force of tape 215N
Storage conditions
Storage temperature —25t0 +40 °C
Maximum relative humidity without condensation 80%
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Taping specifications Radial potted film capacitors

Styles: 370, 371, 380 and 470

Direction of unreeling

N\
-

H - 360
—
- 360 - ’/
DRO1311 |
52 max.\/\ </ \“/,/,/340 max.
Dimensions in mm.
Fig.16 Outlines of reel and ammopack: styles 370, 371, 380 and 470.

Styles: 330 4, 330 5, 331 6, 333 4, 335 1, 336 1, 336 2, 336 6, 344, 373, 376, 378, 379

w

e

Mk

085.6 —17 230 077 @92 500
- max.

Direction of
unreeling

=
i
W31
A Y A}
v
W - 295
= 470 max.
=il
- ao— o ¥
\
DRO1312 _—
55 max.A\/ \‘/340 max.

Dimensions in mm.
Fig.17 Outlines of reel and ammopack: various styles from 330 4 to 379 (see figure title).
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Taping specifications Radial potted film capacitors

Reel width (W) as a function of product height

PRODU?H.:I:)EIGHT B REEL WIDTH W £2 mm
9.0 40
10.0 up to and including 15.0 45
15.5 up to and including 19.5 50
21.0 up to and including 23.0 55
25.0 up to and including 28.0 60
31.0 65

The cumulative pitch error is: 1.0 mm per 20 pitches.
The maximum number of empty positions per reel shall not exceed 0.5%(") of the total number of components per reel,
but no more than 2 consecutive positions may be vacant provided this gap is followed by 6 consecutive components.

(1) This is 5% for capacitors in ammopack (except for capacitors with b = 2.5 or 3.5 mm and | = 7.2 mm).
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Taping specifications Radial lacquered film capacitors

RADIAL LACQUERED FILM CAPACITORS
Style: 365; pitch = 5.08 mm

6.3520.20 B .4——(12'7) 1 max 1 max. 1 max, 1max.
~T+ ——

L
1
L

]

H
05+(1)05 5'081.8'3 3 7S 7S Il S E 1~ 32max.
B A, “l S
i Y r - I ﬂ — 16":8‘2 )
T RN i i r—t i ) i
! i 3
Y /I O O 1) 005
was |\ & B © G OL0
max.
6.0+0.1 A (*)distance between
seating plane and
v | sprocket hole
@8N . LOe0202 07202
‘ direction of unreeling v
s —
DR01108 12.7+0.2 _— o
detail A

Dimensions in mm.

Fig.18 Outline of taped capacitors: pitch = 5.08 mm.

Style: 369; pitch = 10.16 mm

12.7+0.4 (25.4)

. 2max.
| 1.3 max. (1.3 max. 2mex
s O o

i
0548 10.1679:59 ‘ 31max.

| l 18.520.5

T m— ﬂj Z s ! =T [

60201 || ii11max il } i i i l\gm.s
was O TOT O TOT O O]

seating plane and

| 6.0+0.1 /Ll.l. 1 ii i ‘ i i i i s/(‘)distance between ‘

S T T - ‘ il i - ~ | sprocket hole
7.62 | |
*( - L L@4,010,2 0.5 max. 0.7£0.2
12.7+0.2 i = direction of unreeling v
DRO1109 lamr=e o —_— — —T

Dimensions in mm.

Fig.19 Outline of taped capacitors: pitch = 10.16 mm.
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Taping specifications

Radial lacquered film capacitors

Style: 368; pitch = 10.16 mm

1.3 max.

1.3 max.

!

; i | ! \J

",

1o

ii

u
i

Dimensions in mm.

Fig.20 Outline of taped capacitors: pitch = 10.16 mm.

n
T = . =
(7-62) 24002 » |«
DRO1110a 127102 direction of unreeling
E———

max.

¥ ¥ ¥

31 max.

16.0+0.5

i detail A

Style: 368; pitch = 15.24 mm

12.7+0.4
- -

(25.4)

1.3 max. 1.3 max.

Dimensions in mm.

—_—

[
i [}
\‘ | 31 max.
+0.5 ( |
+15 1524 0 ) — X
05%3 AT ‘H
I =2 " l’: — 16.00.5
| l | ) 9.0+0.511 max. |
18.0+0.5 :
I o e e e e T e
6.0£0.1 ; !
l M \ ‘ Il # Il 1l Il Il Il (
5.08) |= 4 |
R 0.5max. @4.0+02- » F 0.7+0.2
DRO1110b 127&& ‘ =
e direction of unreeling i detail A

Fig.21 Outline of taped capacitors: pitch = 15.24 mm.
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Taping specifications Radial lacquered film capacitors

Style: 368; pitch = 22.86 and 27.94 mm

‘ 19).0510.51(3’%< (38.1)
1.8 max.»+ < 1.3 max
051—(‘)‘8 - F
I ] }
‘ | | |
180205 jo oo
l 6.0£0.1 } [ |
Y
= T
i L 0.5 max. ‘ 040402
DRO1111 L12.7¢0ﬂ direction of unreeling
‘ ’ detail A
Dimensions in mm.
For tape dimensions see Table 5.
Fig.22 Outline of taped capacitors: pitch = 22.86 and 27.94 mm.
Table 5 Tape dimensions; see Fig.22
SYMBOL PARAMETER VALUE TOL. UNIT
F lead to lead distance 22.86 27.94 +0.5/-0.1 |mm
Hy component height from tape centre 38.0 max. 41.0 max. — mm
P+ feed hole to lead centre (7.62) (6.08) — mm
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Taping specifications

Radial lacquered film capacitors

Style: 465; pitch = 5.0 mm

Dimensions in mm.

1 max. (1 max.
6.35+0.20 (12.7) : 1 max, - 1 max. ,>‘.k<
| ‘ i | “
\ g T — = &
‘ | I T
‘ i il
| il |
P % TN,
. +0.5
| |42 50757 32 max.
| | | 1
i — 18.540.5 A
I i \ e | u )
ii ii ii ii ii ii ii
R . 4 4 b : . ¥ou- | 9.0£0.5 |11
@, 6 Ry oy vy
| 4 max
I
0.7+0.2
©4.0+0.2
(3.85 ‘ - direction of unreeling v
s = A,
| [}
‘ | detail A
DR930780 | 27202 |
Dimensions in mm.
Fig.23 Outline of taped capacitors: pitch = 5.0 mm.
1max 1 max
6.35+0.20 (12.7) el oax: St
— .
‘ i
|
+1.5 1 32max
0.5 70,6 | PR |
B s ik .
g ; i H— it T 4 i 1 | 16.0£0.5()
6.0+0.1 o 1 ii i ii i i i i! i n 11 max.
v [ 44 0o R NI S | NI | SR N 9.0%05 |
<! o B BhLE
18.0£0.5 ‘ | 4 max (*)distance between
| seating plane and
I sprocket hole
i | \
[
I
| 0.7+0.2
137851 g ‘ M direction of unreeling v & &
[ e A )
DR930790 12.7+0.2 detail A

Fig.24 Outline of taped capacitors: pitch = 5.0 mm.
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Taping specifications

Radial lacquered film capacitors

6.35£0.20 (12.7) s - 0 ek 1max., 1max.
i
| il il
T [ ‘ I — )
|| i
i\ —— _— — —_ .
e e e ey
| | .
05 *.B’%i | || =505
n_ & "
f i X e =+ ek =\ i 16.0+0.5(*)
60%0.1 ﬂ R i \\ 11 me
T 4 ni - i i - ] 9.0+0.5
| S O EE Ch
s ‘ Aimax. (*)distance between
| ! seating plane and
* sprocket hole
I
0.7+0.2
(3.85) | 5 [S0HE direction of unreelin
i :
DR931720 12.7+0.2 detail A
-
Dimensions in mm.
Fig.25 Outline of taped capacitors: pitch = 5.0 mm.
Style: 466; pitch = 7.5 mm
1270, U2 1max.| |1 max. 1max.,  1max.
s TR
(|
| i M)
; ’
i 32max

Dimensions in mm.

Fig.26 Outline of taped capacitors: pitch = 7.5 mm.

0.5
05%3 78007 =~
S D ) | 1 I 185205 ()
M eokor] ioow i i i \ 1.0 max. I
| L Y L % u e I 9.0+0.5
18.0+0.5 @ 6} @ @ G Tu@ ¥_.¥ | S [
|
I | i :
4 max (*) distance between
‘ seating plane and
* sprocket hole
T T
<(8,95) ‘ 0.7+0.2
<®4.701042 direction of unreeling v 5 5
——— —‘7
DR930810 ——4127&02 detail A
etai
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Taping specifications

Radial lacquered film capacitors

127404 | (12.7)
—

1max. | 1max.

Dimensions in mm.

Fig.28 Outline of taped capacitors: pitch = 10.0 mm.

05 +:1 5
| | ‘ }
e —— 1
i i i i i i i i i d 111.0 mald 005 ()
v ! - g U i i B 9.040.5
18.0£0.5 D @ s {} o) o 1T o+
(*)distance between
4 max. seating plane and
sprocket hole
i 8
M 0.7+0.2
DR930820 12.7+0.2 <M direction of unreeling ]
_‘7&
- — e
detail A
Dimensions in mm.
Fig.27 Outline of taped capacitors: pitch = 7.5 mm.
Style: 467 and 479; pitch = 10.0 mm
12.740.4 (25.4) 1.3 max. | 1.3 max. 2 max,_ - 2 max.
e + -
| 1
¢ i
10.0 +0- i 34 max.
[70% -0,
Y ¥ v :: s H Tk k16,0205 )
6.0+0.1 i o 4 i
\ p y f ] & I [ 9.0:0.,511 max.
clolololotolr :
18.0+0.5 i i i i (*)distance between
] i ii i I seating plane and
Y : v & sprocket hole
7.7,
7 04.0£02 L
L ol
DR931170 M direction of unreeling l
— X detail A
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Taping specifications Radial lacquered film capacitors

Styles: 375, 468 and 479; pitch = 15.0 mm

12.7+0.4 (25.4) 1.3max. | 1.3 max. 2max, _2max.
il i
; ; 16/0/£05 |
0.5 TS g 3 ~ A ¥ 34 max.
i ‘ i )
ﬂ ' \ 1 T T 1 T i ¥ 160105
‘ 6.0+0.1 l | i i j i i i ii ) 9.0t0.511 max.
. . , N - o - i Y
WD Eom Fel Mok Kok ol Fel Mo o)
i \ | il iy i ii i i I i
! [}
62 | osmax . peo02 07502
T \ '
e _12-710-2_1 direction of unreeling T deailA

Dimensions in mm.

Fig.29 Outline of taped capacitors: pitch = 15.0 mm.

Styles: 375, 468 and 479; pitch = 22.5 and 27.5 mm

19.05+0.4 (38.1)
-

‘r 1.3max>.‘%<17.3max4 2max,, , o 2max.
| ] i
\
| H1
15 i
+1.
0570 ~ g% V 16.0+0.5
B / i S
R & i S 41 max
| 9.0:0.5
il o S Sl o Fomm e Mok HoN MM BLREY
| 60201 | | ‘
v ( 1l ‘ Il : Il Il )
i sl v 0.5 max. | 04.0£02 0.7£0.2
12.740.2 = e —— Y
DR951310 == direction of unreeling T detail A
Dimensions in mm.
For tape dimensions see Table 6.
Fig.30 Outline of taped capacitors: pitch = 22.5 and 27.5 mm.
Table 6 Tape dimensions; see Fig.30
SYMBOL PARAMETER VALUE TOL. UNIT
F lead to lead distance 225 275 +0.5/-0.1 | mm
H1 component height from tape centre 38.0 max. 41.0 max. - mm
P4 feed hole to lead centre (7.8) (5.3) - mm
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Taping specifications

Radial lacquered film capacitors

Style: 374; Inax = 11.5 mm and pitch = 5.0 mm

Dimensions in mm.

6.35 £0.20 (12.7) 13max, |1.3max. 2.0 max, 2.0 max.
t - *-—’4— »}—o—ﬂ—
| ‘ i1

i “ :‘ i ~
| |
| 1 |
| U
0505 \‘g‘ & ~ -
| 59+0.6],/ | ‘ ! 32 max. (*
5.0 0.1 reid | | g
[} * I ) i 16.0+0.5
I it o e i & o b I it i 11 max.
|
N I Il || ||l | Y H 3 9.040.5 ‘
18.0405 {} @ {} % {} - ¥ ! X
6.0+0.1 | 4 max (*)distance between
| | seating plane and
v | ‘ sprocket hole
| \
8BS L 04.0 40.2 o , 0.740.2
e direction of unreeling v
DR942220 J27x02 " [ detail A
-
| |
Dimensions in mm.
Fig.31 Outline of taped capacitors: Inax = 11.5 mm and pitch = 5.0 mm.
Style: 374; lhax = 14.0 mm and pitch = 5.0 mm
13max. 1.3 . 2.0 max. 2.0 max.
6.35£0.20 | (25.4) ; X max ;
\ = i
/)
T T i T
| | ‘ \‘
| | 1l
il | I
il I
i |
| H 32 max I
1.5 I +0.6 i ) ‘
05753 \ ‘i 50000 16.0£0.5(")
v |8 | e
I 17 == u == i i |
sonorl]l ¥ b » |y Mo |
Y [ i i i i i L Y 9.0+0.5 |
1810505 @ ; G @ ) Y v v
| Fmax (*)distance between
Loy seating plane and
l ‘ | ; | sprocket hole
] ‘
| |
B8, | | 840402 070
| 127402 ! direction of unreeling ¥ __
DR942100 — —_ = } detail A

Fig.32 Outline of taped capacitors: lnax = 14.0 mm and pitch = 5.0 mm.
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Taping specifications Radial lacquered film capacitors

Style: 374; Inax = 11.5 mm and pitch = 7.5 mm

1 max. 1 max. 1 1 max.
<12.7t0v2 (12.7) max. 3

o A

| 32 max.
05 *15 i
-0.0 75103 )|
T X 1 1 L 0 b 160205
6.0 0.1 l ! { \ 90+05 11max.
I = W 2 AR A
18.0+0.5 , s — T
ERLi R R R R S
Y R
(8.95) 07202
o it direction of unreeling 1. i
> irecti o
12.7+0.2 e e »
DR951050 - - detail A

Dimensions in mm.

Fig.33 Outline of taped capacitors: Inax = 11.5 mm and pitch = 7.5 mm.

Characteristics of tape for radial lacquered capacitors

DESCRIPTION VALUE
Pull-out force of the component >5N
Peel-off force of adhesive tape >6 N
Tearing force of tape >15N
Storage conditions
Storage temperature —25 to +40 °C
Maximum relative humidity without condensation 80%
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Taping specifications Radial lacquered film capacitors

Styles: 365, 374, 465, 466 and 479

’lB
y ‘.‘ |
| @356

T !
085.6 C|_@30 g77 @92 | ¥
T ) 3

Direction of unreeling A 52 max.

1
65
v
04
|
ﬂ 360
1
’
- L \
52 max.
DRo1112 \»4 \/ \\‘ __——340 max.

Dimensions in mm.

Fig.34 Outlines of reel and ammopack. Styles: 365, 374, 465, 466 and 479.

Styles: 368, 369, 375, 467, 468 and 479

W
|
18 ‘
© R I
\ o _:tA’—FI ‘
N 0856 030 077 @92 590
N | L max.
N I SIS ‘
& 225
S
Direction of >
unreeling
i
W31
/ v
7 / Pa
F
W i /
bAj 470
1 4

/ DRO01113

- 470 -]

Dimensions in mm.

Fig.35 Outlines of reel. Styles: 368, 369, 375, 467, 468 and 479.
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Taping specifications Radial lacquered film capacitors

Reel width (W) as a function of product height

PRODU‘(:;:)E'GHT h REEL WIDTH W +2 mm
9.5 up to and including 13.5 40
14.0 up to and including 17.5 45
18.0 up to and including 22.5 50
23.0 up to and including 27.5 55
28.0 60

The cumulative pitch error is: 1.0 mm per 20 pitches.
The maximum number of empty positions per reel shall not exceed 0.5% of the total number of components per reel, but
no more than 2 consecutive positions may be vacant.
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Taping specifications Radial lacquered film capacitors

BENDING BACK OR BENDING OUT CAPABILITIES FOR RADIAL LACQUERED FILM CAPACITORS

L7 5 Sr.

a. b. c.

DR961540

Fig.36 Outlines.

Bending capabilities

MAX. BODY SIZE ORIGINAL PITCH |BENT BACK PITCH | BENT OUT PITCH PACKAGING
(mm) (mm) (mm) (mm)
Bending shape (Fig.36a)
loose in box;
10 L =0 il ammopack, taped on reel
30.0 275 226 - loose in box
Bending shape (Fig.36b)
- 7.5 loose in box
73 5.0 -
- 10.0 loose in box
- 10.0 loose in box
10.0 7.5 -
- 15.0 loose in box
14.0 10.0 7.5 15.0 loose in box
75 20.0 loose in box
18.5 15.0 -
10.0 225 loose in box
15.0 25.0 loose in box
26.0 225 -
20.0 27.5 loose in box
30.0 2715 20.0 - loose in box
Bending shape (Fig.36c)
5.0 - taped on reel
14.0 10.0
A - taped on reel
loose in box
75 =
18.5 15.0 taped on reel
10.0 - loose in box
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Philips Components Product specification

Metallized polyester film capacitors MKT 365/366/367/368/369

MKT RADIAL EPOXY LACQUERED CAPACITORS PITCH 5/7.5/10/15/22.5/27.5 mm
11
i)
365 I 366 | 367 | l 369
DR931970
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
¢ Low-inductive wound cell of DESCRIPTION VALUE
Ili PETP) fil

geta . ) film I Capacitance range (E12 series) 0.001 to 6.8 uF
¢ ell.protected Ry apoxy acquer. Capacitance tolerance +20%; £10%; 5%
* Radial leads of solder-coated Wire  I'gzieq voltage (DC) 63 V; 100 V; 250 V; 400 V; 630 V
. Il?eus;:j;ant to solvents and rinsing Climatic category 55/100/56

L Rated temperature 85 °C

Maximum application temperature 100 °C
APPLICATIONS
Tangent of loss angle at 10 kHz 100 x 104

* Blocking and coupling Reference specification IEC 384-2
* Bypass and energy reservoir. Performance grade grade 1 (long life)
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Philips Components

Product specification

Metallized polyester film capacitors MKT 365
MKT 365 GENERAL DATA PITCH 5 mm
seating $
plane h
hole @1.0
It
’ A ” Qdt
DR941520 | |-—— Gl
Fig.2 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 10~4 <130 x 104 <225 x 104
0.1 uF < C<0.47 uF <75 %104 <130 x 1074 <300 x 104
047 uF<C<1.0puF <75%10°4 <130x 1074 -
Rated voltage pulse slope (dU/dt)g at Ugge 110 V/us
R between leads, for C <0.33 puF >15000 MQ
RC between leads, for C > 0.33 pF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 75... preferred
Ammopack +5% 2222 365 76... preferred
+20% 2222 365 74... on request
H = 16.0 mm; note 1
+20% 2222 365 70... on request
Taped on reel +10% 2222 365 71... on request
+5% 2222 365 72... on request

Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 365

Urdgc =63 V; Ugac =40V

taped

CATALOGUE NUMBER 2222 365 .....

AND PACKAGING

g ) DW:(E'.?ISIOXNIS —— AMM.O.PACK, H=16.0 mm REEL
(uF) max * fimax * Imax (9) last 5 digits of
(mm) catalogue number(!) sSPQ SPQ
C-tol = +10% | C-tol =+5%
Pitch = 5.08 £0.30 mm; d; = 0.50 £0.05 mm; A = 1.7 £0.3 mm
RS 8.5%12.56%7.3 0.3 ke 747 1500 1500
0.056 75563 76563
0.068 75683 76683
0.082 75823 76823
3T X125 K73 0.3 1500 1500
0.1 75104 76104
0.12 75124 76124
0.15 3:7%13.0ix 7.3 0.3 75154 76154 1500 1500
0.18 3.7 x18.5x7.3 0.4 75184 76184 1000 1000
0.22 42x135x%x7.3 0.4 75224 76224 1000 1000
0.27 45x14.0x7.3 0.4 75274 76274 1000 1000
0.33 75334 76334
45x145x%7.3 0.4 1000 1000
0.39 75394 76394
0.47 45%x155%7.3 0.4 75474 76474 1000 1000
0.56 5.0x14.0%x7.3 0.4 75564 76564 1000 1000
0.68 55%14.5x7.3 0.4 75684 76684 1000 1000
0.82 55 X15.0%7.8 0.5 75824 76824 1000 1000
1.0 5.5 x15.5% 7.3 0.5 75105 | 768105 1000 1000
Note
1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 365
MKT 365 GENERAL DATA PITCH 5 mm
seating ?
plane h
hole @1.0
It
A H Qdt
DR941520 —| -— —| -
Fig.3 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 104 <130x 1074 <225 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 110 V/us
R between leads, for C < 0.33 uF >15000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 85... preferred
Ammopack +5% 2222 365 86... preferred
+20% 2222 365 84... on request
H = 16.0 mm; note 1
+20% 2222 365 80... on request
Taped on reel +10% 2222 365 81... on request
5% 2222 365 82... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 365
URdc =100 V; UR&C =63V taped
CATALOGUE NUMBER 2222 365 ..... AND PACKAGING
AMMOPACK; H =16.0 mm REEL
c DIMENSIONS MASS
bmax X hmax X Imax last 5 digits of
(uF) (9) 9
(mm) catalogue number(!) SPQ sPQ
C-tol =+10% | C-tol = +5%
Pitch = 5.08 +0.30 mm; d; = 0.50 £0.05 mm; A = 1.7 £0.3 mm
0.01 85103 86103
0.012 85123 86123
0.015 85153 86153
0.018 85183 86183
0.022 85223 86223
3.5 x12.5% T3 03 1500 1500
0.027 85273 86273
0.033 85333 86333
0.039 85393 86393
0.047 85473 86473
0.056 85563 86563
0.068 87 x125% 7.8 03 85683 86683 1500 1500
0.082 3.7 X13.0x 7.3 0.3 85823 86823 1000 1000
0.1 87 x18.5%x 7.3 0.4 85104 86104 1000 1000
Note

1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 365

MKT 365 GENERAL DATA PITCH 5 mm (bent back leads)

| b
e > -
seating plane h
hole 1.0
'l
> P < > =A DRo1103p = Ddt
Fig.4 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.1 uF < C <047 puF <75x 1074 <130 x 1074 <300 x 104
0.47 uF<C<1.0uF <75x 104 <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Urge 18 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 15... preferred
Ammopack
5% 2222 365 16... preferred
H = 16.0 mm; note 1
+10% 2222 365 11... on request
Taped on reel
+5% 2222 365 12... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 365

Ugrgc = 63 V; Unac =40V

taped

CATALOGUE NUMBER 2222 365

AND PACKAGING

AMMOPACK; H = 16.0 mm REEL
c " DIMENSIONS MASS
(UF) max % Pmax X Imax (9) last 5 digits of
(mm) catalogue number(!) SPQ sPQ
C-tol = +10% | C-tol =+5%
Pitch = 5.08 +0.30 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
0.12 15124 16124
0.15 15154 16154
4.0x13.5x10.0 0.4 1500 1500
0.18 15184 16184
0.22 15224 16224
0.27 4.5x14.0x10.0 0.5 15274 16274 1000 1000
0.33 15334 16334
5.0x14.5x%x10.0 0.6 1000 1000
0.39 15394 16394
0.47 15474 16474
0.56 15564 16564
0.68 55% 15.0x 10.0 0.7 15684 16684 1000 1000
0.82 15824 16824
1.0 15105 16105
Note
1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 365

MKT 365 GENERAL DATA PITCH 5 mm (bent back leads)

| b
- > =
‘ Y
seating plane h
hole 1.0
’ i [ It
P = 4 A DRo1103p = @dt
Fig.5 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75% 1074 <130 x 1074 <095 %: 10~
0.1 uF < C<0.47 uF <75 x 10~ <130 x 104 <300 x 104
Rated voltage pulse slope (dU/dt)g at Urgc 36 Vius
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 25... preferred
Ammopack
5% 2222 365 26... preferred
H = 16.0 mm; note 1
+10% 2222 365 21... on request
Taped on reel
+5% 2222 365 22... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 365

URdc =100 V; Ugac =63V

taped

CATALOGUE NUMBER 2222 365

AND PACKAGING

DIM AMMOPACK; H = 16.0 mm REEL
Cc b E':‘l SIONIS MASS
(1F) max X Nmax X Imax () last 5 digits of
(mm) catalogue number(!) sPQ SPQ
C-tol =£10% | C-tol =+5%
Pitch = 5.08 +0.30 mm; d; = 0.60 +0.06 mm; A = 1.7 £0.3 mm
0.039 25393 26393
0.047 25473 26473
0.056 25563 26563
4.0x13.5x10.0 0.4 1500 1500
0.068 25683 26683
0.082 25823 26823
0.1 25104 26104
0.12 45x%x14.0x10.5 0.5 25124 26124 1000 1000
A 25154 26154
iy 5.0x14.5x10.5 0.6 1000 1000
0.18 25184 26184
0.22 55x15.0x10.5 0.7 25224 26224 1000 1000
0.27 25274 26274
0.33 25334 26334
6.0 x15.5x 105 0.7 1000 1000
0.39 25394 26394
0.47 25474 26474
Note
1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 365
MKT 365 GENERAL DATA PITCH 5 mm (bent back leads)
b
- > -
A
seating plane h
hole @1.0
H I] It
‘ A
—»i" P o= —wa-f DRo1103p ™= Ddt
Fig.6 Outline.

Specific reference data for the 250 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF ' <75 x 104 <130 x 104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 70 V/us
R between leads, for C < 0.33 uF >30000 MQ

Available 250 V DC versions

FIRST 9 DIGITS OF

PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 45... preferred
Ammopack
5% 2222 365 46... preferred
H = 16.0 mm; note 1
+10% 2222 365 41... on request
Taped on reel
5% 2222 365 42... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 365

URdc = 250 V; URac = 160 V taped

CATALOGUE NUMBER 2222 365 ..... AND PACKAGING

AMMOPACK; H =16.0 mm REEL
c i DlME:lSlON'S MASS
(F) max X Nmax X Imax (9) last 5 digits of
(mm) catalogue number(") SPQ SPQ

C-tol =+10% | C-tol =+5%
Pitch = 5.08 +0.30 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm

0.018 45183 46183
0.022 45223 46223
0.027 45273 46273
4.0%x13.5%x10.0 0.4 1500 1500
0.033 45333 46333
0.039 45393 46393
0.047 45473 46473
Note

1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 365
MKT 365 GENERAL DATA PITCH 5 mm (bent back leads)
I b
- — ’¢
Y
seating plane h
hole @1.0
H ﬂ It
eV
= P o ~A DRO1103p ™= @dt
Fig.7 Outline.

Specific reference data for the 400 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angie:
C<0.1uF <75x 1074 <130 x 104 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgce 110 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 365 55... preferred
Ammopack
+5% 2222 365 56... preferred
H = 16.0 mm; note 1
+10% 2222 365 51... on request
Taped on reel
5% 2222 365 52... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 365
URdc = 400 V; Upae = 220 V taped
CATALOGUE NUMBER 2222 365 ..... AND PACKAGING
AMMOPACK; H = 16.0 mm REEL
c . DIMEI:‘ISIONIS MASS
(uF) max X Nmax X Imax (9) last 5 digits of
(mm) (1)
catalogue number SPQ SPQ
C-tol =£10% | C-tol = t5%
Pitch = 5.08 +0.30 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
0.0033 55332 56332
0.0039 55392 56392
0.0047 55472 56472
0.0056 55562 56562
0.0068 4.0x13.5%x10.0 0.4 55682 56682 1500 1500
0.0082 55822 56822
0.01 55103 56103
0.012 55123 56123
0.015 85153 56153
Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 5 mm
seating }
plane h
hole @1.0
[t
A H Qdt
DR941520 —p=| l-—s =l
Fig.8 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 104 <130x 1074 <225x 1074
0.1 uF < C<0.47 uF <75x 104 <130 x 104 <300 x 104
047 uF<C<1.0puF <75x 1074 <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Uggc 110 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 366 74... on request
ly=4.0 +1.0/-0.5 mm +10% 2222 366 75... on request
) +5% 2222 366 76... on request
Loose in box
+20% 2222 366 70... on request
lk=17.0 £4.0 mm +10% 2222 366 71... on request
+5% 2222 366 72... on request
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Philips Components Product specification

Metallized polyester film capacitors MKT 366
Urdc =63 V; URac =40 V loose
CATALOGUE NUMBER 2222 366 ..... AND PACKAGING
LOOSE IN BOX
c AIMERSIRNS MASS I = 4.0 +1.0/-0.5 mm I, = 17.0 +4.0 mm
(1F) bmax X Nmax X Imax (@
(mm) last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 5.08 +0.30 mm; d; = 0.50 £0.05 mm; A = 1.7 £0.3 mm
0.047 75473
35%12.5%7.38 0.3 1000 1000
0.056 75563
0.068 75683
0.082 75823
BT X125% 7.3 0.3 1000 1000
0.1 75104
0.12 75124
0.15 3.7 %18:0%7.3 0.3 75154 1000 1000
0.18 3.7 %13.6% 7.3 0.4 75184 1000 1000
0.22 4.2 %135 % 7:3 0.4 75224 1000 1000
0.27 45%x14.0x7.3 0.4 75274 1000 1000
0.33 75334
45%x145%x7.3 0.4 1000 1000
0.39 75394
0.47 4.5x165 x7.3 0.4 75474 1000 1000
0.56 5.0x14.0x 7.3 0.4 75564 1000 1000
0.68 5.0x14.5%x7.3 0.4 75684 1000 1000
0.82 5:5x15.0°% 7.3 0.5 75824 1000 1000
1 55x15.5%7.3 0.5 75105 1000 1000
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Philips Components

Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 5 mm
seating }
plane h
hole @1.0
; It
1= Jgu
DR941520 —| | — ==l
Fig.9 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75% 104 <130 x 1074 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 110 V/us
R between leads, for C < 0.33 uF >15000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 366 84... on request
ly=4.0 +1.0/-0.5 mm +10% 2222 366 85... on request
. +5% 2222 366 86... on request
Loose in box
+20% 2222 366 80... on request
ly=17.0 44.0 mm +10% 2222 366 81... on request
5% 2222 366 82... on request
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Philips Components Product specification

Metallized polyester film capacitors MKT 366
URrgc = 100 V; Ugac =63 V loose
CATALOGUE NUMBER 2222 366 ..... AND PACKAGING
LOOSE IN BOX
c EHNEEN A MASS I = 4.0 +1.0/-0.5 mm I = 17.0 +4.0 mm
(1F) bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number SPQ sPQ
C-tol = +10%

Pitch = 5.08 +0.30 mm; d; = 0.50 £0.05 mm; A = 1.7 +0.3 mm
0.01 85103
0.012 85123
0.015 85153
0.018 85183
0.022 85223

B.5x12.5x 7.8 0.3 1000 1000
0.027 85273
0.033 85333
0.039 85393
0.047 85473
0.056 85563

0.068 3.7 x125%7:3 0.3 85683 1000 1000

0.082 8.7x130x%x7.3 03 85823 1000 1000

0.1 B7x%135 %73 0.4 85104 1000 1000
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Philips Components

Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 7.5 mm
L | b
= I o
seating
plane h
hole @ 1.0 ‘
b
|+
v ‘
’
4 Bt - ‘*A —» - Ody DRO1104
Fig.10 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 107 <130 x 104 <225 x 1074
0.1 uF < C <0.47 uF £75 X107~ <130 x 104 <300 x 104
047 uF < C<1.0uF <75 x 1074 <130x 104 -
Rated voltage pulse slope (dU/dt)g at Uggc 18 Vius
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 366 15... on request
ly=4.0 +1.0/~0.5 mm
+5% 2222 366 16... on request
. +10% 2222 366 18... on request
Loose in box ly=3.0 £0.4 mm
5% 2222 366 19... on request
+10% 2222 366 11... on request
ly=17.0 +4.0 mm
5% 2222 366 12... on request
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Philips Components Product specification

Metallized polyester film capacitors MKT 366

URdc =63 V; URac =40 V loose

CATALOGUE NUMBER 2222 366 ..... AND PACKAGING
LOOSE IN BOX

short leads long leads
c 5 DIME':‘ISIONIS MASS
(LF) max X Nmax X Imax (g |4=4.0+1.0-0.5mm ly=17.0 +4.0 mm
(mm)
last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 £0.5 mm
0.12 15124
015 15154
4.0x12.0x10.0 0.4 1000 1000
0.18 15184
0.22 15224
0.27 4.5x%x13.0x10.5 0.5 15274 1000 1000
0.33 0.6 15334
5.0x13.5x10.5 1000 1000
0.39 0.4 15394
0.47 55x14.0x10.5 0.7 15474 1000 1000
0.56 15564
0.68 15684
55x%x14.5x%x10.5 0.8 1000 1000
0.82 15824
1 15105
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Philips Components

Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 7.5 mm
| | b
™ sias B
seating “ 3
plane h
hole @ 1.0
M P «*—
/
g |
P Ry +‘ A . ‘« @d; DRo1104
Fig.11 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 104 <130 x 10~ <225 x 1074
0.1 uF < C <0.47 uF <75x 104 <130 x 104 <300 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 36 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 366 25... onre t
lt=4.0 +1.0/~0.5 mm =
+5% 2222 366 26... on request
Looss: i b I = 3.0 0.4 mm +10% 2222 366 28... on request
+5% 2222 366 29... on request
+10% 2222 366 21... on request
lf=17.0 £4.0 mm
5% 2222 366 22... on request
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 366

Urdc = 100 V; Ugac = 63 V

loose

CATALOGUE NUMBER 2222 366 .....

AND PACKAGING

LOOSE IN BOX

short leads long leads
: meaTlE’?ms;Lox'“':ax i Iy = 4.0 +1.0/-0.5 Iy = 17?) +4.0
(uF) Pl (9) i =4.0 +1. .5 mm t=17.0 +4.0 mm
last 5 digits of
catalogue number SPQ sPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 £0.5 mm
0.039 25393
0.047 25473
0.056 4.0%x12.0x10.0 0.4 25563 1000 1000
0.068 25683
0.082 25823
0.1 4.0x13.0x10.0 0.4 25104 1000 1000
0.12 4.5x%x13.0x10.5 0.5 25124 1000 1000
0.15 5.0x13.0 x10.5 0.5 25154 1000 1000
0.18 5.0x13.5x10.5 0.6 25184 1000 1000
0.22 55% 13.5x10.5 0.7 25224 1000 1000
0.27 6.0 x 14.5x10.5 0.7 25274 1000 1000
0.33 25334
0.39 6.0 x15.0 x 10.5 0.7 25394 1000 1000
0.47 25474
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Philips Components

Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 7.5 mm
‘ I b
pu— T
seating ¥
plane h
hole @ 1.0 |
xm %
[| | ﬂ It
=
rd P+/ it La >« @d; DRO7104
Fig.12 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 104 <130 x 104 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 70 V/us
R between leads, for C < 0.33 puF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 366 45... on request
ly=4.0 +1.0/~0.5 mm
+5% 2222 366 46... on request
. +10% 2222 366 48... on request
Loose in box l=3.0 £0.4 mm
5% 2222 366 49... on request
I = 17.0 +4.0 mm +10% 2222 366 41... on request
+5% 2222 366 42... on request
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Philips Components Product specification

Metallized polyester film capacitors MKT 366
URgc = 250 V; Upac = 160 V loose
CATALOGUE NUMBER 2222 366 ..... AND PACKAGING
LOOSE IN BOX
short leads long leads
c DIMENSIONS MASS
(UF) Pmax X Pmax X Imax (g) |%=40+1.0-0.5mm Iy =17.0 4.0 mm
(mm)
last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 7.62 £0.30 mm; d; = 0.60 £0.06 mm; A = 2.0 £0.5 mm
0.018 45183
0.022 45223
.027 45273
-~ 4.0x13.0x10.0 0.4 1000 1000
0.033 45333
0.039 45393
0.047 45473
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Philips Components

Product specification

Metallized polyester film capacitors MKT 366
MKT 366 GENERAL DATA PITCH 7.5 mm
| b
r—————— e
S
seating
plane h
hole @ 1.0 ‘
/ T P It
e N ~ ﬂ
N
P ol i »< @d; DRO7104
Fig.13 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 104 <130x 104 <225 x 107
Rated voltage pulse slope (dU/dt)g at Urgc 110 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 366 55... on request
ly=4.0 +1.0/~0.5 mm
5% 2222 366 56... on request
) +10% 2222 366 58... on request
Loose in box ly=3.0£0.4 mm
5% 2222 366 59... on request
+10% 2222 366 51... on request
lt=17.0 4.0 mm
5% 2222 366 52... on request
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Philips Components Product specification

Metallized polyester film capacitors MKT 366
URgc = 400 V; Uy =220V loose
CATALOGUE NUMBER 2222 366 ..... AND PACKAGING
LOOSE IN BOX
short leads long leads
c . DIMENSIONS MASS 9
(uF) max X(::;:; X lmax (g |%=4.0+1.0-0.5mm l;=17.0 +4.0 mm
last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 £0.5 mm
0.0033 55332
0.0039 4.0x12.0x10.0 0.4 55392 1000 1000
0.0047 55472
0.0056 55562
0.0068 55682
0.0082 55822
4.0x13.0x10.0 0.4 1000 1000
0.01 55103
0.012 55123
0.015 55153
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Philips Components Product specification

Metallized polyester film capacitors MKT 367

MKT 367 GENERAL DATA PITCH 5 mm

seating

b il

DR941780 e~y
Fig.14 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75 x 1074 <130 x 104 <225 x 104
0.1 uF < C <047 uF £75x10% <130 x 104 <300 x 104
047 uF<C<1.0uF <75x 1074 <130 x 1074 -
Rated voltage pulse slope (dU/dt)g at Ugge 110 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s

Available 63 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 367 74... on request
Ik =4.0 +1.0/-0.5 mm +10% 2222 367 75... on request
. +5% 2222 367 76... on request
Loose in box
+20% 2222 367 70... on request
lf=22.0 £4.0 mm +10% 2222 367 71... on request
5% 2222 367 72... on request
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

UHdc =63V; URac =40V

loose

CATALOGUE NUMBER 2222 367

AND PACKAGING

LOOSE IN BOX
C b DlME:JSIONS MASS It = 4.0 +1.0/-0.5 mm Iy = 22.0 +4.0 mm
(1F) max X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number sSPQ sPQ
C-tol = £10%
Pitch = 5.08 £0.30 mm; d; = 0.50 +0.05 mm
0.047 75473
BE5XTEXTA 0.3 1000 1000
0.056 75563
0.068 75683
0.082 75823
87 XTHXT3 0.3 1000 1000
0.1 75104
g:12 75124
0.15 3.7x8.0x7.3 0.3 75154 1000 1000
0.18 8.7 %85%7.3 0.3 75184 1000 1000
0.22 4.2x%85%7.3 0.3 75224 1000 1000
027 45%x9.0x7.3 0.4 75274 1000 1000
0.33 4.5:% 95 %7.3 0.4 75334 1000 1000
0.39 45x%x10.5x%x7.3 0.4 75394 1000 1000
0.47 45 x11.5%7.8 0.4 75474 1000 1000
0.56 5.0x10.0x7.3 0.4 75564 1000 1000
0.68 5.0%x10.5x7.3 0.4 75684 1000 1000
0.82 5.5x11.0%7.3 0.5 75824 1000 1000
1 55x11.5%7.3 0.5 75105 1000 1000
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Philips Components

Product specification

Metallized polyester film capacitors MKT 367
MKT 367 GENERAL DATA PITCH 5 mm
seating | b
plane
hole 1.0 ’« ’l ﬂ r’
DR941780 w0
Fig.15 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 104 <130 x 10~ <225 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 110 V/us
R between leads, for C < 0.33 uF >15000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 367 84... on request
Iy =4.0 +1.0/-0.5 mm +10% 2222 367 85... on request
' 5% 2222 367 86... on request
Loose in box
+20% 2222 367 80... on request
Iy = 22.0 +4.0 mm +10% 2222 367 81... on request
5% 2222 367 82... on request

1996 Oct 21



Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

Ugrgc = 100 V; Ugac =63 V

loose

CATALOGUE NUMBER 2222 367 .....

AND PACKAGING

LOOSE IN BOX
c Mo in MASS I = 4.0 +1.0/-0.5 mm I = 22.0 £4.0 mm
(uF) max X Nmax X Imax (9) —
(mm) last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 5.08 +0.30 mm; d; = 0.50 +0.05 mm

0.01 85103
0.012 85123
0.015 85153
0.018 85183
0.022 85223

35%7.5%7.3 0.3 1000 1000
0.027 85273
0.033 85333
0.039 85393
0.047 85473
0.056 85563

0.068 8T%75%78 0.3 85683 1000 1000

0.082 3.7x8.0x7.3 0.3 85823 1000 1000

0.1 3.7 x85x%x7.8 0.4 85104 1000 1000
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Philips Components

Product specification

Metallized polyester film capacitors MKT 367
MKT 367 GENERAL DATA PITCH 7.5 mm
seating plane | 1 == b )
hole@1.0 | | ™~
013> la > P < +<r®dt
DRO1106
Fig.16 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.1 uF < C<0.47 uF <75 x 104 <130 x 104 <300 x 104
0.47 uF <C < 1.0 uF <75x 1074 <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Ugge 18 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 367 15... on request
ly=4.0 +1.0/-0.5 mm
- 5% 2222 367 16... on request
b +10% 2222 367 11 t
I = 22.0 +4.0 mm = = Sl o
+5% 2222 367 12... on request

1996 Oct 21

86



Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

UFIdc =63 V; URac =40V

loose

CATALOGUE NUMBER 2222 367 .....

AND PACKAGING

LOOSE IN BOX

DIMENSION
C b h ik IS MASS It = 4.0 +1.0/-0.5 mm I = 22.0 +4.0 mm
(uF) max X Mmax X Imax (9)
(mm) last 5 digits of
catalogue number SPQ sPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 +0.06 mm
0.12 15124
0.15 15154
4.0x8.0x10.0 0.4 1000 1000
0.18 15184
0.22 15224
0.27 45x8.5x%x10.5 0.5 15274 1000 1000
0.33 0.5 15334
5.0x9.0x10.5 1000 1000
0.39 0.6 15394
0.47 55x9.5%x10.5 0.7 15474 1000 1000
0.56 15564
0.68 15684
5.5x10.0x10.5 0.7 1000 1000
0.82 15824
1 15105
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Philips Components

Product specification

Metallized polyester film capacitors MKT 367
MKT 367 GENERAL DATA PITCH 7.5 mm
seating plane [ | | b
hole @1.0 kﬁ ™ S il
@1,3*‘ ‘+ —» PN —» |- @d
DRO1106
Fig.17 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF <75 1074 <130x 1074 <225 x 104
Rated voltage pulse slope (dU/dt)g at Urgc 36 V/us
R between leads, for C < 0.33 pF >15000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 367 25... on request
lt=4.0 +1.0/~0.5 mm
) 5% 2222 367 26... on request
Loose in box
+10% 2222 367 21... on request
lf=22.0+4.0 mm
5% 2222 367 22... on request
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

URdc = 100 V; Upac = 63 V

loose

CATALOGUE NUMBER 2222 367 .....

AND PACKAGING

LOOSE IN BOX
C 5 DIME|:1$I0NIS MASS Iy = 4.0 +1.0/-0.5 mm I = 22.0 +4.0 mm
(uF) max X Mmax X Imax (9
(mm) last 5 digits of
catalogue number SPQ sPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 £0.06 mm
0.039 25393
0.047 25473
0.056 4.0x8.0x10.0 0.4 25563 1000 1000
0.068 25683
0.082 25823
0.1 40x85x10.0 0.4 25104 1000 1000
0.12 45%x9.0%x10.5 0.5 25124 1000 1000
0.15 0.5 25154
5.0 9.5 10:5 1000 1000
0.18 0.6 25184
0.22 55x10.0x10.5 0.7 25224 1000 1000
0.27 25274
0.33 25334
6.0 x10.5x10.5 0.7 1000 1000
0.39 25394
0.47 25474
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Philips Components

Product specification

Metallized polyester film capacitors MKT 367
MKT 367 GENERAL DATA PITCH 7.5 mm
seating plane | I | i b L
hole @1.0 | [
h
‘
3 fl t i
[/ NN H
013> - —» P\ e ><@dt
DRO01106
Fig.18 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF 75 %107 <130 x 1074 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 70 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 367 45... on request
Iy =4.0 +1.0/-0.5 mm
; +5% 2222 367 46... on request
Loose in box
+10% 2222 367 41... on request
l=22.0+4.0 mm
5% 2222 367 42... on request
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

Undc = 250 V; Upac = 160 V

loose

CATALOGUE NUMBER 2222 367 .....

AND PACKAGING

LOOSE IN BOX
c DIMENSIENS MASS I = 4.0 +1.0/~0.5 mm I = 22.0 +4.0 mm
(1F) Bmax X Pmax X Imax (9
(mm) last 5 digits of
catalogue number sPQ SPQ
C-tol = +10%
Pitch = 7.62 £0.30 mm; d; = 0.60 +0.06 mm
0.018 45183
0.022 45223
.027 45273
0 4.0x8.5x10.0 0.4 1000 1000
0.033 45333
0.039 45393
0.047 45473
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Philips Components

Product specification

Metallized polyester film capacitors MKT 367
MKT 367 GENERAL DATA PITCH 7.5 mm
seating plane |4 I s . b fg—
hole @1.0 |
—
<15 h
5 B
TR ”
%
[ AR |
1.3 ‘« » PNe —»| - @d
DR01106
Fig.19 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 1074 <130 x 104 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 110 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 367 55... on request
It =4.0 +1.0/-0.5 mm
; +5% 2222 367 56... on request
Loose in box
+10% 2222 367 51... on request
Iy =22.0 +4.0 mm
5% 2222 367 52... on request
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 367

URdc = 400 V; Upac =220 V

loose

CATALOGUE NUMBER 2222 367 .....

AND PACKAGING

LOOSE IN BOX
C e MASS I = 4.0 +1.0/-0.5 mm Iy = 22.0 +4.0 mm
(1F) bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number SPQ SPQ
C-tol = +10%
Pitch = 7.62 +0.30 mm; d; = 0.60 £0.06 mm
0.0033 55332
0.0039 55392
0.0047 55472
0.0056 55562
0.0068 4.0x8.5x10.0 0.4 55682 1000 1000
0.0082 55822
0.01 55103
0.012 55123
0.015 55153
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Philips Components Product specification

Metallized polyester film capacitors MKT 368

MKT 368 GENERAL DATA PITCH 10 mm

seating
plane
hole @ 1.0

B

|

Pl > - Od DRO1105a
Fig.20 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.1 uF < C<0.47 uF <75x 1074 <130 x 10~ <300 x 1074
0.47 uF <C < 1.0 uF <75 % 1074 <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Ugge 30 V/us
R between leads, for C < 0.33 uF >15000 MQ
R between leads, for C > 0.33 uF >5000 s

Available 63 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 368 15... on request
lt=4.0 +1.0/~0.5 mm
+5% 2222 368 16... on request
+10%

PR I = 3.0 +0.4 mm +10% 2222 368 13 on request
+5% 2222 368 17... on request
+10% 2222 368 11... on request

lf=19.0 £4.0 mm
+5% 2222 368 12... on request
+10% 2222 368 18... on request

Taped on reel H = 16.0 mm; note 1
+5% 2222 368 19... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 368
URdc = 63 V; Upac =40 V loose and taped
CATALOGUE NUMBER 2222 368 ..... AND PACKAGING
LOOSE IN BOX REEL
short leads long leads
c " DIIV)I(E:ISIOXNIS MASS e
max max * Imax =4.0 +1.0/-0.5 mm
(uF) Pl @ [ " e
last 5 digits of sPQ SPQ SPQ
catalogue number
C-tol = +10%
Pitch = 10.16 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/~0.5 mm
0.22 15224
0.27 15274
4.5%125x 125 0.4 2000 1000 1300
0.33 15334
0.39 15394
0.47 15474
5.0:x 13.0 x 12,56 0.5 2000 1000 1200
0.56 15564
0.68 5.5% 13.6x12.5 0.5 15684 2000 1000 1100
0.82 6.0 x 14.0 x 12.5 0.6 15824 2000 1000 1000
1 6.5x14.5x125 0.7 15105 2000 1000 900
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 368

MKT 368 GENERAL DATA PITCH 10/15/22.5/27.5 mm
b
=
seating
plane
hole @ 1.0 for gdt = 0}\\ =
hole @ 1.3for @dt =0.8 = ¥ |
0<0o<50°, N , N | H
DRO1105  a—P-»t | A |- Odt
Fig.21 Outline.
Specific reference data for the 100 V DC capacitors
DESCRIPTION bl
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 1074 <130 x 104 <250 x 1074
0.1 uF < C<0.47 uF <75 x 1074 <130 x 104 <300 x 104
047 uF<C<1.0uF <75 x 107 <130 x 104 -
C>1.0uF <75x 104 <150 x 104 —
Rated voltage pulse slope (dU/dt)g at Urge:
P =10 mm 28 V/us
P=15mm 20 V/us
P =225 mm 8 V/us
P =27.5mm 7 Vlus
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
O,
=400 05 [ I8 e
Loose in box Il = 3.0 0.4 mm f;g% gggg ggg 23 2: :3523
ey teades:nota 1 +10% 2222 368 21... on request
S : 5% 2222 368 22... on request
_ . +10% 2222 368 28... on request
Teigd i o) W= 108 IEERS 5% 2222 368 29... on request

Notes
1. Length of long leads:

a) ly=19.0 +4.0 mm for lead pitches 10.16 mm and 15.24 mm.

b) |y =25.0 £4.0 mm for lead pitch 22.86 mm.
c) lk=24.0+4.0 mm for lead pitch 27.94 mm.

2. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 368
Ugdc = 100 V; Ugac =63 V loose and taped
CATALOGUE NUMBER 2222 368 ..... AND PACKAGING
LOOSE IN BOX REEL
short leads long leads
£ bml::(gEr:‘lmsalxoxNI:ax o I = 4.0 +1.0/-0.5 -
(uF) (mm) (9) e i UL
catoguenumber | PO | SPQ | sPo
C-tol = +10%
Pitch = 10.16 +0.30 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/-0.5 mm
0.056 25563
0.068 25683
0.082 25823
4.0x12.0x125 0.4 2000 1000 1500
0.1 25104
0.12 25124
0.15 25154
0.18 45x%x12.5%12.5 0.4 25184 2000 1000 1300
0.22 5.0x13.0x12.5 0.5 25224 2000 1000 1200
Pitch = 15.24 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.27 25274
0.33 5.0x14.0x17.5 0.6 25334 2000 1000 1200
0.39 25394
0.47 0.7 25474
B5:5% 14.5'%17.5 2000 1000 1100
0.56 0.8 25564
0.68 6.0x15.0x17.5 1.0 25684 2000 1000 1000
0.82 6.5 x16:5% 175 1% 25824 1000 1000 900
1 7.5%16.5%17.5 1.3 25105 1000 1000 800
Pitch = 22.86 +0.30 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
1.2 1.8 25125
1.5 6.0 x18.0 x26.0 2.0 25155 1000 1000 650
1.8 23 25185
2.2 6.5x19.5 x26.0 2.8 25225 1000 500 600
2.7 7.5x20.0x26.0 3.2 25275 1000 500 500
3.3 8.5x21.0x26.0 4.0 25335 1000 500 450
Pitch = 27.94 +0.30 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
3:9 8.5 x20.5 x 30.0 4.5 25395 500 500 450
4.7 9.5x21.5x30.0 5.2 25475 500 500 400
5.6 10.5x22.5 x30.0 6.0 25565 500 250 350
6.8 11.5:%23.5 %.30.0 6.5 25685 500 250 350
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Philips Components Product specification

Metallized polyester film capacitors MKT 368
MKT 368 GENERAL DATA PITCH 10/15/22.5/27.5 mm
b
- r
seating
plane
hole @ 1.0 for @dy = 0.6 ”
hole @ 1.3 for @dt = 0.8 i
0<a< 500// [' s It [I
DRO1105  Ka— P 4 »‘ <A —» - @dt
Fig.22 Outline.
Specific reference data for the 250 V DC capacitors
DESCRIPTION -
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75 x 10~ <130 x 104 <225 x 104
0.1 uF < C<0.47 pF <75 x 1074 <130 x 104 <300 x 104
047 uF <C<1.0puF <75% 1074 <130x 1074 -
C>1.0uF <75 x 10~4 <150 x 104 -
Rated voltage pulse slope (dU/dt)g at Uggc:
P =10 mm 70 Vius
P=15mm 28 V/us
P =225 mm 12 Vius
P =275 mm ) 10 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s

Available 250 V DC versions

FIRST 9 DIGITS OF

PACKAGING DIMENSIONS C-tol ARTAL ST HUEE ORDERING

_ +10% 2222 368 45... on request

iyl AV 5% 2222 368 46... on request

; +10% 2222 368 43... on request

Looss in box ly=13.020.4 mm +5% 2222 368 47... on request

(Griallaads: rotar +10% 2222 368 41... on request

9 ; 5% 2222 368 42... on request

2 ) +10% 2222 368 48... on request

Tapedomesl | H=IGHMTEHE 5% 2222 368 49... on request
Notes

1. Length of long leads:
a) ly=19.0 +4.0 mm (lead pitches 10.16 mm and 15.24 mm).
b) | =25.0 +4.0 mm for lead pitch 22.86 mm.
c) li=24.0 £4.0 mm for lead pitch 27.94 mm.
2. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 368
URdc = 250 V; Ugac = 160 V loose and taped
CATALOGUE NUMBER 2222 368 ..... AND PACKAGING
LOOSE IN BOX REEL
1 short leads long leads
s b " {E'?SIOXN'S oy Iy = 4.0 +1.0/~0.5
max max ~ Imax =4.0 +1.0/-0.5 mm
(uF) frrm) (9) d
last 5 digits of
catalogue number aha =ha ShQ
C-tol = +10%
Pitch = 10.16 £0.30 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/~0.5 mm
0.027 45273
0.033 45333
4.0x12.0x12.5 0.4 2000 1000 1500
0.039 45393
0.047 45473
0.056 45563
45x%x125x%x125 0.4 2000 1000 1300
0.068 45683
0.082 45823
5.0x13.0x12.5 0.5 2000 1000 1200
0.1 45104
Pitch = 15.24 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.12 0.6 45124
5.0x14.0x17.5 2000 1000 1200
0.15 0.7 45154
0.18 5.5%14.5x17.5 0.8 45184 2000 1000 1100
0.22 6.0x15.0x17.5 0.9 45224 2000 1000 1000
0.27 6.5 x155%17.5 1.1 45274 2000 1000 900
0.33 7.0x16.0x17.5 1.8 45334 1000 1000 800
Pitch = 22.86 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.39 5.0x17.0 x26.0 1.8 45394 1000 1000 800
0.47 5.5 X 17.5x26.0 2.1 45474 1000 1000 750
0.56 6.0 x18.0 x 26.0 2.5 45564 1000 1000 650
0.68 6.5%18.5%x26.0 29 45684 1000 1000 600
0.82 7.0x19.0 x26.0 3.3 45824 1000 1000 550
1 7.5%x19.5x26.0 3.6 45105 1000 500 500
Pitch = 27.94 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
1.2 7.5 x19.5 x 30.0 4.0 45125 500 500 500
15 8.5x20.5%x30.0 5.1 45155 500 500 450
1.8 9.5%21.5%30.0 5.9 45185 500 500 400
2.2 10.5 x22.5 x30.0 6.4 45225 500 250 350

1996 Oct 21 99



Philips Components Product specification

Metallized polyester film capacitors MKT 368
MKT 368 GENERAL DATA PITCH 10/15/22.5/27.5 mm
b
— -
seating
plane
hole @ 1.0 for Gidy = 0.6
hole @ 1.3 for @dt =0.8 ~ : g
0<a<50° H It H
|/ . |
DRO1105 “a— P o  —»| <A o< Gdt
Fig.23 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75%x 104 <130 x 104 <225 x 104
0.1 uF<C <047 uF <75x 104 <130 x 104 <300 x 104
0.47 uF <C<1.0uF <75x 1074 <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Urgc:
P=10mm 110 V/us
P =15 mm 44 V/us
P =225 mm 20 V/us
P =27.5mm 16 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
_ +10% 2222 368 55... on request
=40 41,0050 5% 2222 368 56... on request
' . 110% 2222 368 58... on request
Liooas i b lp=15.010.4 o +5% 2222 368 57... on request
T ey +10% 2222 368 51... on request
9 : 5% 2222 368 52... on request
~ ] +10% 2222 368 58... on request
Tapadionzesl | =18 mim; Aele 5% 2222 368 59... on request
Notes

1. Length of long leads:
a) lk=19.0+4.0 mm (lead pitches 10.16 mm and 15.24 mm).
b) Iy =25.0 £4.0 mm for lead pitch 22.86 mm.
c) ly=24.0 4.0 mm for lead pitch 27.94 mm.
2. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 368

URdc = 400 V; Ugae =220 V

loose and taped

CATALOGUE NUMBER 2222 368

..... AND PACKAGING

LOOSE IN BOX REEL
hort
c DIMENSIONS MASS short leads long leads
(1F) bmax X(hma); X Imax (9 It = 4.0 +1.0/-0.5 mm
mm =
last 5 digits of
catalogue number R #a SFQ
C-tol = +10%
Pitch = 10.16 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/-0.5 mm
0.001 55102
0.0012 55122
0.0015 55152
0.0018 55182
0.0022 55222
0.0027 55272
0.0033 55332
0.0039 55392
0.0047 4.0x12.0x12.5 0.4 55472 2000 1000 1500
0.0056 55562
0.0068 55682
0.0082 55822
0.01 55108
0.012 55123
0.015 55163
0.018 55183
0.022 55223
0.027 55273
0.033 4.5x12.5x12.5 0.4 55333 2000 1000 1300
Pitch = 15.24 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.039 0.6 55393
0.047 0.6 55473
0.056 45x135x17.5 06 55563 2000 1000 1200
0.068 0.7 55683
0.082 5.0x14.0x17.5 0.8 55823 2000 1000 1100
0.1 55%14.5 x17.5 0.9 55104 2000 1000 1000
0.12 6.0 x 15.0x17.5 1:1 55124 1000 1000 900
0.15 6.5%15:5x17.5 1.3 55154 1000 1000 800
Pitch = 22.86 +0.30 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.18 5.5 x17.5 x26.0 1.6 55184 1000 1000 800
0.22 1.9 55224 1000 1000 650
0.27 6.0 x 18.0 x 26.0 23 55274
0.33 2.6 55334
0.39 6.5 x 18.5 X 26.0 3.0 55394 1000 1000 550
0.47 7.5 x19.5 x26.0 3.4 55474 1000 500 500
Pitch = 27.94 +0.30 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.56 7.5%19.5 x30.0 3.5 55564 500 500 500
0.68 8.5 x 20.5 x 30.0 4.0 55684 500 500 450
0.82 9.0 x21.0 x 30.0 4.5 55824 500 500 400
1 10.0 x 22.0 x 30.0 5.0 55105 500 250 350
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 368

MKT 368 GENERAL DATA

PITCH 10/15/22.5/27.5 mm

— — -
seating 3
plane\\ h
hole @ 1.0 for @dy = 0.6 ‘
hole @ 1.3 for @dt = 0.8 : 7 .
0<o<s0°/ | N It H
DROTIOS e P el = A —»- Odt
Fig.24 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 1074 <130 x 104 <250 x 1074
0.1 uF < C<0.47 uF <75 x 107 <130 x 104 <300 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc:
P=10mm 70 V/us
P=15mm 70 V/us
P =225mm 28 V/us
P =27.5mm 24 V/us
R between leads, for C <0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
_ +10% 2222 368 65... on request
=0 -l -3 5% 2222 368 66... on request
. +10% 2222 368 63... on request
=3.0H
Logge inbox. | ly=-30504-rom 5% 2222 368 67... on request
ot leads: note i +10% 2222 368 61... on request
g oA, 5% 2222 368 62... on request
+10% 2222 368 68... on request
T: = 5
Apesl o sl | W= deimmete 2 5% 2222 368 69... on request

Notes
1. Length of long leads:

a) ly=19.0 +4.0 mm (lead pitches 10.16 mm and 15.24 mm).

b) Iy =25.0 +4.0 mm for lead pitch 22.86 mm.
c) ly=24.0 £4.0 mm for lead pitch 27.94 mm.

2. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 368

URdc = 630 V; Upac = 250 V

loose and taped

CATALOGUE NUMBER 2222 368

..... AND PACKAGING

LOOSE IN BOX REEL
c . D"VLEI:"S'OXNIS — short leads long leads
(uF) max (mrm:; max (9) It = 4.0 +1.0/-0.5 mm

calta:ltt)g:;gl::ismo;er ara aha S

C-tol = +10%

Pitch = 10.16 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/-0.5 mm
0.01 4.5%x125%12.5 0.4 65103 2000 1000 1300
0.012 5.0x13.0x12.5 0.5 65123 2000 1000 1200
0.015 55 x13.5x 12,5 0.6 65153 2000 1000 1100
0.018 6.0x14.0x12.5 0.6 65183 2000 1000 1000
0.022 6.5x14.5x12.5 0.7 65223 2000 1000 900

Pitch = 15.24 +0.30 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.027 5i5 x14.5% 176 0.9 65273 2000 1000 1100
0.033 6.0x15.0x17.5 1.0 65333 2000 1000 1000
0.039 6.5 x15.5% 17.5 1 65393 2000 1000 900
0.047 7.0x16.0x17.5 1.2 65473 2000 1000 800
0.056 7.5%16.5x17.5 1.8 65563 1000 1000 800
0.068 8.0x17.0x17.5 1.4 65683 1000 1000 750

Pitch = 22.86 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.082 5.5 X 17.5%26.0 1.8 65823 1000 1000 750
0.1 6.0 x 18.0 x 26.0 2.4 65104 1000 1000 650
0.12 7.0x19.0 x26.0 25 65124 1000 1000 550
0.15 7.5%x19.5x26.0 29 65154 1000 500 500
0.18 8.5 x20.5x26.0 3.2 65184 1000 500 450
0.22 9.5x21.5x26.0 35 65224 1000 500 400

Pitch = 27.94 +0.30 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.27 9.0 x21.0 x 30.0 43 65274 500 500 450
0.33 10.0 x22.0 x 30.0 5.0 65334 500 250 400
0.39 11.0 x 23.0 x 30.0 5.6 65394 500 250 350
0.47 12.0 x 24.0 x 30.0 6.5 65474 250 250 350
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Philips Components

Product specification

Metallized polyester film capacitors MKT 369
MKT 369 GENERAL DATA PITCH 10 mm
seating
plane - | > ph -
hole © 1 T
<15 f U
r 1
i ] u
01.3 D\ PN —sll=0d,
DR01107
Fig.25 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.1 uF < C <047 uF <75x 104 <130 x 104 <300 x 104
047 uF<C<1.0puF <75x 104 <130 x 104 =
Rated voltage pulse slope (dU/dt)g at Urge 30 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 369 15... on request
ly=4.0 +1.0/-0.5 mm
. +5% 2222 369 16... on request
Loose in box
+10% 2222 369 11... on request
It =22.0 +4.0 mm
5% 2222 369 12... on request
+10% 2222 369 18... t
Taped on reel H =16 mm; note 1 ° Ll i
5% 2222 369 19... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 369

URrdc =63 V; Ugac =40V

loose and taped

CATALOGUE NUMBER 2222 369 ..... AND PACKAGING

LOOSE IN BOX REEL
DIMENSIONS Ik = Iy =
(uCF) Bmax ¥ Bmax %lmax M(Ag?s 4.0 +1.0/-0.5 mm 22.0 +4.0 mm
o} last 5 digits of
catalogue number sPQ SPQ sSPQ
C-tol = +10%
Pitch = 10.16 £0.30 mm; d; = 0.60 £0.06 mm
0.22 15224
0.27 15274
4.5%x10.0x12.5 0.4 2000 1000 1300
0.33 15334
0.39 15394
0.47 15474
5.0x10.5x12.5 0.5 2000 1000 1200
0.56 15564
0.68 5.5 111.0i% 12.5 0.5 15684 2000 1000 1100
0.82 6.0x11.5x12.5 0.6 15824 2000 1000 1000
1 6.5x12.0x12.5 0.7 15105 2000 1000 900
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Philips Components

Product specification

Metallized polyester film capacitors MKT 369
MKT 369 GENERAL DATA PITCH 10 mm
seating |
plane - | ﬂ b ~—
hole @ 1 T
1.3 J —\ PN — |l Jd;
DR01107
Fig.26 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF <75x 1074 <130 x 104 <225 x 104
C>0.1puF <75x 107 <130 x 104 <300 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 28 V/us
R between leads, for C < 0.33 uF >15000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 369 25... on request
ly=4.0 +1.0/-0.5 mm
X +5% 2222 369 26... on request
Loose in box
+10% 2222 369 21... on request
ly=22.0 £4.0 mm
+5% 2222 369 22... on request
+10% 2222 369 28...
Taped on reel H = 18.5 mm; note 1 = wides il
+5% 2222 369 29... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 369

Urgc = 100 V; Ugac = 63 V

loose and taped

CATALOGUE NUMBER 2222 369

..... AND PACKAGING

LOOSE IN BOX REEL
DIMENSIONS Iy = k=
(;) brax % Pmiax % Inax M(AQ?S 4.0 +1.0/-0.5 mm 22.0 +4.0 mm
(mm) last 5 digits of
catalogue number SPQ SPQ SPQ
C-tol = £10%
Pitch = 10.16 £0.30 mm; d; = 0.60 +0.06 mm
0.056 25563
0.068 25683
0.082 25823
4.0x9.5x%x125 0.4 2000 1000 1500
0.1 25104
0.12 25124
0.15 25154
0.18 45x%x10.0x12.5 0.5 25184 2000 1000 1300
0.22 5.0x 10.5 x12.5 0.5 25224 2000 1000 1200
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Philips Components

Product specification

Metallized polyester film capacitors MKT 369
MKT 369 GENERAL DATA PITCH 10 mm
seating
plane —»lh -
hole @ 1
<1.5 U
U 1
01.3 —»||<—Qd
DR01107
Fig.27 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 1074 <130x 1074 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urge 70 Vius
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 369 45... on request
lt=4.0 +1.0/~0.5 mm
: +5% 2222 369 46... on request
Loose in box
+10% 2222 369 41... on request
lt=22.0 4.0 mm
5% 2222 369 42... on request
+10%
Taped on reel H = 18.5 mm; note 1 0% ESA AR on request
5% 2222 369 49... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 369

URdc =250V; Ugac =160V

loose and taped

CATALOGUE NUMBER 2222 369

..... AND PACKAGING

LOOSE IN BOX REEL
DIMENSIONS ly= k=
(::F) Bmax. X Bmax % lnax M(AQ?S 4.0 +1.0/-0.5 mm 22.0 £4.0 mm
() last 5 digits of
catalogue number sPQ sPQ sPQ
C-tol = +10%
Pitch = 10.16 £0.30 mm; d; = 0.60 +0.06 mm
0.027 45273
0.033 45333
4.0x9.5x12.5 0.4 2000 1000 1500
0.039 45393
0.047 45473
0.056 45563
45x10.0x12.5 0.4 2000 1000 1300
0.068 45683
0.082 45823
5.0x10.5x12.5 0.5 2000 1000 1200
0.1 45104
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Philips Components

Product specification

Metallized polyester film capacitors MKT 369
MKT 369 GENERAL DATA PITCH 10 mm
seating
plane - | ’1 > ph -
hole @ 1 |
<15 U
1.3 J —\ P Nee —||-— @dt
DR01107
Fig.28 Outline.
Specific reference data for the 400 V DC capacitors-
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 1074 <130 x 10 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urge 110 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 369 55... on request
It =4.0 +1.0/~0.5 mm
) 5% 2222 369 56... on request
Loose in box
+10% 2222 369 51.... on request
lf=22.0 £4.0 mm
5% 2222 369 52... on request
+10%
Taped on reel H =18.5 mm; note 1 10 S 06 50 0n Fequest
5% 2222 369 59... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 369

URdC =400 v; URac =220V

loose and taped

CATALOGUE NUMBER 2222 369 ..... AND PACKAGING

LOOSE IN BOX REEL
DIMENSIONS Iy = Iy =
(;) Brmax x(rr:,r.:,; N M(‘g?S 4.0 +1.0/-0.5 mm 22.0 £4.0 mm
last 5 digits of
catalogue number sSPQ SPQ SPQ
C-tol =+10%
Pitch = 10.16 £0.30 mm; d; = 0.60 £0.06 mm

0.001 55102
0.0012 55122
0.0015 55152
0.0018 55182
0.0022 55222
0.0027 55272
0.0033 55332
0.0039 55392

0.0047 4.0x9.5%x125 0.4 55472 2000 1000 1500
0.0056 55562
0.0068 55682
0.0082 55822
0.01 55103
0.012 55123
0.015 55153
0.018 55183
0.022 55223
0.027 55273

45x10.0x12.5 0.4 2000 1000 1300
0.033 55333
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Product specification

Metallized polyester film capacitors MKT 369
MKT 369 GENERAL DATA PITCH 10 mm
seating
plane b -
hole @ 1
<15 O
i -
i I
1. — || Od;
DR01107
Fig.29 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF 75 %10+ 2130 %104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 70 Vius
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 369 65... on request
It =4.0 +1.0/~0.5 mm
. 5% 2222 369 66... on request
Loose in box
+10% 2222 369 61... on request
lf=22.0 £4.0 mm
+5% 2222 369 62... on request
+10% 2222 369 68... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 369 69... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 369

Ugdc = 630 V; Ugac =250 V loose and taped

CATALOGUE NUMBER 2222 369 ..... AND PACKAGING

LOOSE IN BOX REEL
DIMENSIONS Iy = Iy =
(Lﬁ:) bimax % hmax % linax M::SS 4.0 +1.0/-0.5 mm 22.0 +4.0 mm
(mm) C-tol = £10%
last 5 digits of SPQ SPQ sPQ

catalogue number

Pitch = 10.16 +0.30 mm; d; = 0.60 £0.06 mm

0.01 45x%x10.0x12.5 0.4 65103 2000 1000 1300
0.012 5.0x10.5x12.5 0.5 65123 2000 1000 1200
0.015 55x11.0x12.5 0.5 65153 2000 1000 1100
0.018 6.0x11.5x12.5 0.6 65183 2000 1000 1000
0.022 6.5x12.0x12.5 0.7 65223 2000 1000 900
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Product specification

Metallized polyester film capacitors

MKT 365/366/367/368/369

CONSTRUCTION

Description

¢ Low-inductive wound cell of metallized polyethylene
terephthalate film

e Protected by a hard, water repellent, solvent resistant
epoxy lacquer

+ Radial leads, solder coated:
— Copper clad steel wire (Inax = 7.3 mm)
— Copper (Imax > 7.3 mm).

metallized polyester film

M e feeed | ’J"'Jﬂ,,,r""_

metal spray layer :

connecting wire

DpRo1102 | |

Fig.30 Construction.
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Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
means of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIED METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK.

In order to withstand vibration and shock tests, it must be
ensured that the underside of the kinks are in good contact
with the printed-circuit board:

¢ For pitches <15 mm the capacitors shall be
mechanically fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.



Philips Components Product specification

Metallized polyester film capacitors MKT 365/366/367/368/369

RATINGS AND CHARACTERISTICS

Unless otherwise specified all electrical values apply at an ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 50 +2%.

For reference testing, a conditioning period shall be applied of 96 +4 hours by heating the products in a circulating air
oven at the rated temperature and a relative humidity not exceeding 20%.

Capacitance

All capacitance values are specified at 1 kHz.

DRO1114

2
AC/IC
(%)
1
\~\§§
0
\
™~
™~
<4 \\\
~
2 \ ~
\\\
<
N
-3
102 108 104 f(H2) 108
Fig.31 Capacitance as a function of frequency: typical curve.
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Metallized polyester film capacitors MKT 365/366/367/368/369
DR0O1115
ACIC
(%)
2
0 i /
L~ ™~
2
-4
-60 -20 20 60 100 Tamts CC)
Fig.32 Capacitance as a function of ambient free air temperature; typical curve.
Impedance
DR950650
102 =E:
Impedance MKT 865
(Q
1 63 63|,
10 - V. 52
S N
10° i == |
A
107" N .
\\\ III AV/ &
A
102 A
108
10 10° 108 107 f (Hz) 108
Fig.33 Impedance as a function of frequency; typical curves.
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Metallized polyester film capacitors MKT 365/366/367/368/369

Temperature

o Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Category voltage: U = 0.8 x Ugqgc
o Test voltage between leads: 1.6 x Ugqc
¢ Test voltage between interconnected leads and case (foil method): 2 x Uggc (minimum 200 V).

Maximum RMS voltage (sinewave) as a function of frequency for Tnp < 85 °C

2 DRO1116
10 R L T
MKT 365/366/367
AC voltage
V) \\\\\ N \
NN N
\\ N N N
\ \ \
101 N N \\
\\ N\ \\
ANEEAN N
S . AN
AR N N
\\ \\ N
N\ N, N 7, 7)@(\
NN %\
SIS
) e \\\
v
100 M N
102 103 104 105 108

f (Hz)

Fig.34 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Upge = 63 V
(2222 365, 366 and 367 styles).
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Metallized polyester film capacitors MKT 365/366/367/368/369
102 T r DRO1117
MKT 365/366/367
N 3
AC \(/\(;l)tage \\ N J

\\\
™ \ N N

NN

10! NG N

100 2 3 4 5 6
10 10 10 10 { (H2) 10
Fig.35 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C,
for Urge = 100 V (2222 365, 366 and 367 styles).
103 DRO1118
MKT 365/366/367 :
AC voltage [
V) 1
N[N
102 N S ~
b, %
N S
\\ RN
\\
N
10’ by
\\
L
e [
N S,
N 7)0 R
A
10° b
102 10° 10% 10° 108 f (H2) 107

Fig.36 AC voltage (RMS value) as a function of frequency at Tmp < 85 °C,
for Ugge = 250 V (2222 365, 366 and 367 styles).

1996 Oct 21 118



Philips Components

Product specification

Metallized polyester film capacitors

MKT 365/366/367/368/369

Fig.38 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C,
for Upge = 63 V (2222 368 and 369 styles).

DRO1119
10° B
MKT 365/366/367
AC voltage
V)
N
\\
102 . = AN
.
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\\
N
N
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AN
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N ";ok
s N
5
- e
102 103 10* 10° 108 f (Hz) 107
Fig.37 AC voltage (RMS value) as a function of frequency at Tomp < 85 °C,
for Urge = 400 V (2222 365, 366 and 367 styles).
DRo01120
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AC voltage
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Metallized polyester film capacitors MKT 365/366/367/368/369
DRO1121
102 TTTTT
MKT 368/369
AMNAN N \\
AC voltage \\ \\\\\\ \ ™
) \\\\\t\ 8
\\\\\\\\ N
\ \\\\ \ \\
N 4\ NUN
1 \\ N,
10 D N . N N N
NS NN N
N N NN ANEIRN
T N N\
BN
X N e
NN N
NCNSONG N
YN
RENNEEMN
100 \\
3 4 6
102 10 10 105 t (H2) 10
Fig.39 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C,
for Ugge = 100 V (2222 368 and 369 styles).
103 ‘ S DRo1122
MKT 368/369
AC voltage
V)
102 \\ B, 3 \\j \ \\ AN
N RN
NN
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N
MR NN
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X 7 00/74\ AN\
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NG NI
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Fig.40 AC voltage (RMS value) as a function of frequency at T,y < 85 °C,
for Ugge = 250 V (2222 368 and 369 styles).
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Metallized polyester film capacitors MKT 365/366/367/368/369

103 DR01123
MKT 368/369
AC voltage
V)
S <
\ N N
102 \ ™ N by
AN
N : A, AN
N \\
NN N N
NN < T
N
107 N \\ ™ \ % " N
~ N I NA
N NO X N
Ny A,
A SRR AN
&
’000 0’),(\ \E\ ™ N N
N N\ \ N
100 ‘ ‘ NN ™
102 108 10* 10° 10° f (Hz) 107
Fig.41 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C,
for Upge = 400 V (2222 368 and 369 styles).
103 DRO1124
MKT 368/369
AC voltage
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Fig.42 AC voltage (RMS value) as a function of frequency at Tymp < 85 °C,
for Ugge = 630 V (2222 368 and 369 styles).
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Metallized polyester film capacitors MKT 365/366/367/368/369

Maximum RMS voltage (sinewave) as a function of frequency for Ty, > 85 °C
The maximum RMS voltage in Figs 34 to 42 has to be multiplied by a factor given in Fig.43.

The power dissipation has to be checked, and must not exceed the maximum allowed power as shown in Figs 46 and 47.

1.2
factor
1.0

| |
08 i \

0.6/

04

-60 -40 -20 0 20 40 60 80 Joo
Tamb (°C)

Fig.43 Multiplying factor as a function of temperature.
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Metallized polyester film capacitors MKT 365/366/367/368/369

Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
C<0.1puF <75 %10~ <130 x 10~ <225x 1074
0.1 uF < C <047 pF <75x 104 <130 x 104 <300 x 104
047 uF<C<1.0uF <75 x 1074 <130 x 104 =
C>1.0 uF <75 x 104 <150 x 104 -
103 i [ ; DRo1125
| |
dissipation
factor
(x 10-4)
///”
//
102
T
10"
102 108 104 f (Hz) 10%
Fig.44 Tangent of loss angle as a function of frequency; typical curve.

Rated voltage pulse slope (dU/dt)g

RATED MAXIMUM PULSE LOAD (V/us) AS A FUNCTION OF PRODUCT LENGTH(M@)
VOLTAGE Imax = 7.3 Imax = 10 and 10.5 Imax =125 | lnax=17.5 | lmax=26.0 | Imax=31.0
v) (mm) (mm) (mm) (mm) (mm) (mm)
63 110 18 30 = = -
100 110 36 28 20 8 7
250 - 70 70 28 12 10
400 = 110 110 44 20 16
630 = = 70 70 28 24
Notes

1. The maximum pulse load values are valid for pulse voltages equal to the rated voltage. For lower voltages the given
values may be multiplied by Urq. and divided by the applied voltage.

2. Ifthe pulse requirement is satisfied, a check must be made to ensure that the maximum dissipation is not exceeded.
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Metallized polyester film capacitors MKT 365/366/367/368/369

Insulation resistance
The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the voltage being
10 +1 V for the 63 V version, 100 +15 V for the 100, 250 and 400 V versions and 500 +50 V for the 630 V version:
¢ R between leads for C < 0.33 pF:

— 63 and 100 V versions: >15000 MQ

— 250, 400 and 630 V versions: >30000 MQ
e RC between leads for C > 0.33 puF:

— 63V and 100 V versions: >5000 s

— 250V, 400 V and 630 V versions: >10000 s
e R between interconnected leads and case (foil method): >30000 MQ.

DRO01126

108
RC
(s)
10*
108
102
-50 0 50 100

Tamb (°C)

Fig.45 RC product as a function of ambient free air temperature; typical curve.
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Metallized polyester film capacitors

MKT 365/366/367/368/369

Maximum dissipation

Power dissipation curves as a function of capacitor
body length and thickness (see Figs 46 and 47)

Prmax

(mW)
200

150

100

50

Fig.46 Maximum permissible power dissipation

DR961090

W
= |

20 40 60 80 100
Tamb (C)

as a function of ambient temperature, at
various capacitor dimensions.

Imax
bmax L
(mm) 10.0
73 and | 125 | 17.5 | 26.0 | 30.0
10.5
35 1 5 - - - -
4 2 6 7 9 - -
4.5 3 6 8 10 - -
5 4 7 9 10 16 16
5.5 5 7 10 11 16 17
6 6 8 10 11 16 17
6.5 - 9 1 12 17 18
7 - - - 12 17 18
7.5 - - - 13 18 19
8 - - - 13 18 20
8.5 - - - 14 19 20
9 - - - 14 19 21
9.5 - - - 15 20 21
10 - - - 15 20 22
10.5 — - - - - 23
1 - - - - - 23
11.5 - - - - - 24
12 - - - - - 24
125 - - - - - 25
13 - - - - - 25
135 - - - - - 25
14 - - - - - 25
14.5 - - - - - 26
15 - - - - - 26
155 - - - - - 27
16 - - - - — 27
1996 Oct 21
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Fig.47 Maximum permissible power dissipation

DR961100

l

20 40 60 80 100
Tamb (C)

as a function of ambient temperature, at
various capacitor dimensions.
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Metallized polyester film capacitors MKT 365/366/367/368/369

Application note

To select the capacitor for a certain application, the following conditions must be checked:

1.
2.

The peak voltage (Up) shall not be greater than the rated DC voltage (Urqc)-

The peak-to-peak voltage (Up.) shall not be greater than 2 x J2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

The peak current (I,) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

du
Ipmax = C(a-t-)max
Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see Section “Rated voltage pulse slope (dU/dt)R” for more details) may be multiplied by Urgc

and divided by the applied voltage.
The dissipated power shall not be greater than the maximum permissible power dissipation shown in Figs 46 and 47.
The free air ambient temperature for the capacitor does not exceed the category temperature.

Since all metallized polyethylene terephthalate film capacitors have an intrinsically active flammability risk after a
capacitor breakdown (short circuit), it is recommended that for MKT styles, the power to the component is limited to
10 times the maximum allowed power dissipation (Pmax) during the short circuit failure mode of the capacitor.
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Metallized polyester film capacitors

MKT 365/366/367/368/369

MARKING
Product marking
CAPACITORS WITH A BODY LENGTH <7.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Rated capacitance code in nF or uF.

2. Tolerance on rated capacitance: M = +20%;
K=110%; J = t5%.

3. Rated (DC) voltage.

CAPACITORS WITH A BODY LENGTH 10, 10.5 OR 12.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Rated capacitance code in nF or uF.
2. Tolerance on rated capacitance: K = £10%; J = +5%.
3. Rated (DC) voltage.

CAPACITORS WITH A BODY LENGTH >12.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Rated capacitance code in nF or puF.

2. Tolerance on rated capacitance: K = +10%; J = +5%.
3. Rated (DC) voltage.

4. Manufacturer’s logo.

1996 Oct 21

DR942000

0.047
K 63

Fig.48 Example of marking for capacitors
with a body length <7.5 mm.

DR942010

470 K100

Fig.49 Example of marking for capacitors with
a body length of 10, 10.5 or 12.5 mm.

DR941710

820 J 100

PHILIPS

&N
\F/

Fig.50 Example of marking for capacitors with
a body length >12.5 mm.
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Metallized polyester film capacitors MKT 365/366/367/368/369

Package marking

The package containing the capacitors is marked as shown in Fig.51.

r— i Barcode label marking
; s:ggl Ln} Elel:LgnPONENTS LINE MARKING EXPLANATION
3. | METAL PETP FILM CAPACITOR 1 Manufacturer's name
4. | MKT RADIAL EFOXY LACCRERED TYPE 2 Country of origin
5. | @.39pF 107 198v= 55718856 3 Sub-family
U_C=8.8 X U_R 4 Type description
5 Capacitance value in uF, tolerance,
6. voltage and climatic category (“/EC 68-1")
6 =
[ERRUMEIMERIR =7 | 7 e aie. 170 (Belgium)
7| ORIG A17@ RPC HR il Responsible production centre: HQ
m Work order: WO
8. I@E!'i'%“g!‘-mugsgmu 8 Product type description
9 Quantity and production period, year and

k cod
T T , R

°1 CTY 1900 DeiE SRS

1 OO S

o oo 2pP2 368 21394

CCA337

Fig.51 Barcode label.
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Metallized polyester film capacitors

MKT 365/366/367/368/369

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20”

Component solvent resistance

solder bath: 260 °C; 10 s

isopropy! alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| < 2%
Atan § <30 x 1074; note 2

Robustness of component

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s?; 6 hours

half sinewave; 490 m/s?; 11 ms

laC/C| <3%
Atan & <30 x 1074; note 2

Climatic sequence

Dry heat:

“IEC 68-2-2"

Damp heat cyclic, first cycle:
“IEC 68-2-30”:

Cold:

“IEC 68-2-1”

Damp heat, remaining cycles:
“IEC 68-2-30"

16 hours; 100 °C

2 hours; —55 °C

|AC/C| < 5%)
Atan § <50 x 1074; note 2

Rins = 50% of specified value

Other applicable tests

Damp heat steady state:
“IEC 68-2-3"

56 days; 40 °C; 90 to 95% RH

|ac/C| < 5%
Atan § <50 x 1074; note 2

Rins = 50% of specified value

Endurance (DC):
“IEC 384-2”

2000 hours:
1.25% Ugge; 85 °C
1.25:x Ugge; 100 °C

lac/icl <5%
Atan § < 30 x 1074; note 2

Rins = 50% of specified value

Heat storage:
“IEC 384-2”

2000 hours; 100 °C

[AC/C| <3%
Atan § < 30 x 1074; note 2

Resistance to soldering heat
with preheating:
“IEC 384-2"

body temperature: 100 °C;
bath temperature: 260 °C;
dwell time: 5 s

[AC/C| <2% (C < 10 nF)
lac/cl <1% (C > 10 nF)

Atan & < 30 x 104; note 2

Notes

1. For detailed information, see “Type specification”.

2. Measuring frequency 10 kHz.
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Metallized polyester film capacitors

MKT RADIAL EPOXY LACQUERED CAPACITORS

Product specification

MKT 465/466/467/468

PITCH 5/7.5/10/15/22.5/27.5 mm

i

| |
i i
| i
| i
| i
| i
i i
O i i
\ i
i i
I i
i i
i i
i i
I i
| i
| I
i i
O I i
I i
i i
i i
i i
i i
i i
I i
I i
I i
i i
i i
@) I \
I i
| |
465 | 466 467 I 468
(5 mm) C (75mm) (10 mm) i (15 - 22.5 -27.5 mm) Ry
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA

e Low-inductive wound cell of
metallized (PETP) film

o Cell protected by epoxy lacquer

¢ Radial leads of solder-coated wire

¢ Withstands solvents and rinsing
liquids

¢ Small stand-off pips allow removal

of solder flux.

APPLICATIONS

¢ Blocking and coupling
¢ Bypass and energy reservoir.

1996 Oct 21

DESCRIPTION

VALUE

Capacitance range (E12 series)

0.01 to 10 uF

Capacitance tolerance

+10%; 5%

Rated voltage Uggc

100 V; 250 V; 400 V; 630 V

Climatic category 55/100/56
Rated temperature 85°C
Maximum application temperature | 100 °C
Tangent of loss angle at 10 kHz 100 x 104
Reference specifications IEC 384-2

Performance grade

grade 1 (long life)
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Product specification

Metallized polyester film capacitors MKT 465
MKT 465 GENERAL DATA PITCH 5 mm
b |
> - < | —» —» b -
S seating
seating I plane
plane hole 1
hole 1 h A h
: " !
= \ Z J v A
V% A It
i //‘ 't @d, I od;
@»’/ el Fi DR930840 LgzPs,]
DRa:
0< w<50° 30850
Fig.2 Outline with kinked leads. Fig.3 Outline with straight leads.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF Z75% 104 <120 x 1074 <200 x 1074
0.1 uF <C<0.27 pF <75 x 104 <120 x 1074 <225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 120 V/us
R between leads, for C < 0.33 uF >15000 MQ
Available 100 V DC versions
LEAD FIRST 9 DIGITS OF
PACKAGING DIMENSIONS CONFIGURATION C-tol CATALOGUE ORDERING
NUMBER
+10% 2222 465 06... on request
Ammopack H = 16.0 mm; note 1
Kinked 5% 2222 465 07... on request
. +10% 2222 465 04... on request
Loose in box |l =3.5+0.5 mm
5% 2222 465 05... on request
+10% 2222 4 .
Ammopack H =18.5 mm; note 1 630 onTeguest
—— 5% 2222 465 03... on request
+10% 2222 465 00... t
Loose in box |l =3.5+0.5 mm 2N reques
5% 2222 465 01... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 465
Updc = 100 V; Upac =63 V loose and taped
CATALOGUE NUMBER 2222 465 ..... AND PACKAGING
AMMOPACK; H = 16 mm() LOOSE IN BOX
C DIMEI SO MASS kinked leads
(uF) e X(:lmn?; it (@) last 5 digits of
catalogue number =FQ SPQH
C-tol =+10% | C-tol =15%
Pitch = 5.0 +0.4 mm; d; = 0.50 £0.05 mm; A = 1.7 £0.3 mm

0.01 06103 07103
0.012 06123 07123
0.015 06153 07153
0.018 06183 07183
0.022 06223 07223

3.5 125 (7.5)%x 7:3 0.3 1500 1000 (1000)
0.027 06273 07273
0.033 06333 07333
0.039 06393 07393
0.047 06473 07473
0.056 06563 07563
0.068 06683 07683
0.082 06823 07823

8.7% 125 (7.5)x7.3 0.3 1500 1000 (1000)
0.1 06104 07104
0.12 06124 07124
0.15 3.7%x13.0(8.0)x7.3 0.3 06154 07154 1500 1000 (1000)
0.18 3.7x%x13.5(8.5) x7.3 0.4 06184 07184 1500 1000 (1000)
0.22 42x13.5(8.5)x7.3 0.4 06224 07224 1250 1000 (1000)
0.27 45x%x14.0(9.0)x7.3 0.4 06274 07274 1250 1000 (1000)

Notes
1. H=in-tape height; 16.0 mm for kinked- and 18.5 mm for straight leads.
2. Dimensions and SPQ in brackets for straight leads.
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Philips Components Product specification

Metallized polyester film capacitors MKT 465
MKT 465 GENERAL DATA PITCH 5 mm (bent back leads)
! b
- o
\ A
seating
plane

hole 1

Y
h
It

/ ad
P A t
DRoatzio [ — ™| [
Fig.4 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.12 uF <C <047 uF <75x 1074 <120 x 104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 40 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s

Available 100 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 465 10... on request
Ammopack H = 16.0 mm; note 1
+5% 2222 465 11... on request
] +10% 2222 465 08... on request
Loose in box Iy =3.5 0.5 mm

+5% 2222 465 09... on request

Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 465

URrge = 100 V; Ugac =63 V loose and taped

CATALOGUE NUMBER 2222 465 ..... AND PACKAGING

" DIMENSIONS — AMMOPACK; H =16 mm LOOSE IN BOX
(uF) bmax X Nmax X Imax (9) last 5 digits of
(mm) catalogue number sPQ SPQ

C-tol =+10% | C-tol=+5%
Pitch = 5.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm

0.12 4.5x13.5x10.0 0.5 10124 11124 1250 1500
0.15 5.0x13.5x10.0 0.5 10154 11154 1000 1500
0.18 0.4 10184 11184

4.0x13.0x10.0 1500 2000
0.22 0.5 10224 11224
0.27 0.5 10274 11274

4.5x13.5x10.0 1250 1500
0.33 0.5 10334 11334
0.39 45x14.0x10.0 0.7 10394 11394 1250 1500
0.47 55x14.5x10.0 0.8 10474 11474 1000 1500
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Philips Components Product specification

Metallized polyester film capacitors MKT 465
MKT 465 GENERAL DATA PITCH 5 mm (bent back leads)
I b
= 7.‘ > -
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plane
hole 1 h
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Fig.5 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF £75% 104 <120x 104 <200 x 1074
0.1 uF<C<0.15uF <75x 104 <120 x 104 <225:x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 120 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 465 22... on request
Ammopack H = 16.0 mm; note 1
+5% 2222 465 23... on request
. +10% 2222 465 20... on request
Loose in box ly=3.5%0.5 mm
+5% 2222 465 21... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 465
URdc = 250 V; Ugac =160 V loose and taped
CATALOGUE NUMBER 2222 465 ..... AND PACKAGING
= DIMENSIONS —— AMMOPACK; H=16 mm LOOSE IN BOX
(1F) Pmax X Nmax X Imax (9) last 5 digits of
(mm) catalogue number sPQ sPQ
C-tol = £10% C-tol = 5%
Pitch = 5.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm

0.01 5.5%x13.5x10.0 0.7 22103 23103 1000 1500
0.012 4.0x12.5x%x10.0 0.4 22123 23123 1500 2000
0.015 45%x13.0x10.0 0.5 22153 23153 1250 1500
0.018 45%x13.5%x10.0 0.6 22183 23183 1250 1500
0.022 5.0 X'13.5:x 10.0 07 22223 23223 1000 1500
0.027 55x14.0x10.0 0.7 22273 23273 1000 1250
0.033 4.0x13.0x10.0 0.4 22333 23333 1500 2000
0.039 45x%x13.0%x10.0 0.5 22393 23393 1250 1500
0.047 45x13.5%x10.0 0.6 22473 23473 1250 1500
0.056 5.0x13.5x10.0 0.7 22563 23563 1000 1500
0.068 5.5x14.0x10.0 0.7 22683 23683 1000 1250
0.082 45%x13.0x10.0 0.5 22823 23823 1250 1500
0.1 5.0x13.5x10.0 0.6 22104 23104 1000 1500
0.12 5.5x14.0x10.0 0.6 22124 23124 1000 1250
0.15 5.5%x15.5%x10.0 0.7 22154 23154 1000 1250
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Philips Components Product specification

Metallized polyester film capacitors MKT 465
MKT 465 GENERAL DATA PITCH 5 mm (bent back leads)
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Fig.6 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.056 uF <75x 1074 <120x 1074 <200 x 1074
Rated voltage pulse slope (dU/dt)g at Urge 170 V/us
R between leads, for C < 0.33 uF >30000 MQ

Available 400 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 465 34... on request
Ammopack H =16.0 mm; note 1
+5% 2222 465 35... on request
) +10% 2222 465 32... on request
Loose in box It =3.5+0.5 mm

+5% 2222 465 33... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21 138



Philips Components Product specification

Metallized polyester film capacitors MKT 465
URgc = 400 V; Ugye =200 V loose and taped
CATALOGUE NUMBER 2222 465 ..... AND PACKAGING
c DIMENSIONS MASS AMMOPACK; H= =16 mm LOOSE IN BOX
(uF) bmax X Rmax X Imax (@ last 5 digits of
(mm) catalogue number sPQ sPQ
C-tol = £10% C-tol = £5%
Pitch = 5.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm

0.01 5.5x13.5x10.0 0.7 34103 35103 1000 1500
0.012 4.0x12.5%x10.0 0.4 34123 35123 1500 2000
0.015 4.0x13.0x10.0 0.5 34153 35153 1500 2000
0.018 45x%x13.0x10.0 0.6 34183 35183 1250 1500
0.022 5.0x13.5x10.0 07 34223 35223 1000 1500
0.027 4.0x12.5x%x10.0 0.4 34273 35273 1500 2000
0.033 45%x13.0x10.0 0.5 34333 35333 1250 1500
0.039 34393 35393 1000 1500
0.047 S 06 34473 35473 1000 1500
0.056 5.5%x14.0x10.0 0.7 34563 35563 1000 1250

1996 Oct 21 139



Philips Components

Product specification

Metallized polyester film capacitors

MKT 466

MKT 466 GENERAL DATA

PITCH 7.5 mm
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Fig.7 Outline with kinked leads.
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hole @1 [

DR930870

Fig.8 Outline with straight leads.

Specific reference data for the 100 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.12uF <C <047 uF <75% 1074 <120 x 104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Urge 40 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
LEAD FIRST 9 DIGITS OF
PACKAGING DIMENSIONS CONFIGURATION C-tol CATALOGUE ORDERING
NUMBER
+10% 2222 466 06... on request
Ammopack H =16.0 mm; note 1
o 5% 2222 466 07... on request
I
’ +10% 2222 466 04... on request
Loose in box |li=3.5+0.5mm
+5% 2222 466 05... on request
+10% 2222 466 02... on request
Ammopack H = 18.5 mm; note 1
- 5% 2222 466 03... on request
strai
: é +10% 2222 466 00... on request
Loose in box |l;=3.5+0.5 mm
5% 2222 466 01... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 466

URdc = 100 V; Ugqe = 63 V

loose and taped

CATALOGUE NUMBER 2222 466 .....

AND PACKAGING

AMMOPACK; H = 16 mm(") LOOSE IN BOX
Cc DIMENSIONS() MASS kinked leads
(uF) — X(rr;mn:); e @ last 5 digits of
catalogue number sPaQ SPQ®
C-tol =+10% | C-tol =15%
Pitch = 7.5 £0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 £0.5 mm
0.12 4.5%x13.0 (9.0) x 10.0 0.5 06124 07124 1250 1500 (1000)
0.15 5.0 x 13.0 (9.0) x 10.0 0.5 06154 07154 1000 1500 (1000)
0.18 4.0x13.0 (9.0) x 10.0 0.4 06184 07184 1500 2000 (1000)
0.22 4.0 x13.5(9.5) x 10.0 0.5 06224 07224 1500 2000 (1000)
0.27 4.5%x13.5(9.5) x10.0 0.5 06274 07274 1250 1500 (1000)
0.33 4.5%x13.5(9.5) x 10.0 0.5 06334 07334 1250 1500 (1000)
0.39 5.0 x 14.0 (10.0) x 10.0 0.7 06394 07394 1000 1500 (1500)
0.47 5.5 x14.5(10.5) x 10.0 0.8 06474 07474 1000 1250 (1500)
Notes

1. H = in-tape height; 16.0 mm for kinked and 18.5 mm for straight leads.

2. Dimensions and SPQ in brackets for straight leads.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 466

MKT 466 GENE

RAL DATA

PITCH 7.5 mm
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Fig.9 Outline with kinked leads.
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Fig.10 Outline with straight leads.

Specific reference data for the 250 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75 %104 <120 x 1074 <200 x 1074
0.1 uF<C<0.15 uF <75x 104 <120 x 104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 120 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
LEAD FIRST 9 DIGITS OF
PACKAGING DIMENSIONS CONFIGURATION C-tol CATALOGUE ORDERING
NUMBER
+10% 2222 466 18... on request
Ammopack H = 16.0 mm; note 1
- P 5% 2222 466 19... on request
. +10% 2222 466 16... on request
Loose in box |l =3.5+0.5 mm
+5% 2222 466 17... on request
+10% 2222 466 14... on request
Ammopack H = 18.5 mm; note 1
——_ 5% 2222 466 15... on request
strai
. - +10% 2222 466 12... on request
Loose inbox |k =3.5+0.5 mm
+5% 2222 466 13... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 466
URdc = 250 V; Upac = 160 V loose and taped
CATALOGUE NUMBER 2222 466 ..... AND PACKAGING
AMMOPACK; H = 16 mm(") LOOSE IN BOX
(2)
Cc RIMENSISHNS MASS kinked leads
(F) bmax X hmax X Imax (9)
(mm) last 5 digits of sPQ SPQ®
catalogue number
C-tol = £10% C-tol = 5%
Pitch = 7.5 +0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 £0.5 mm

0.01 5.5%x13.5(9.5) x 10.0 0.7 18103 19103 1000 1500 (1500)
0.012 4.0 x13.0(9.0) x 10.0 0.4 18123 19123 1500 2000 (1000)
0.015 4.5x%x13.0(9.0) x 10.0 0.5 18153 19153 1250 1500 (1000)
0.018 4.5x13.5(9.5) x 10.0 0.6 18183 19183 1250 1500 (1000)
0.022 5.0 x 14.0 (10.0) x 10.0 0.7 18223 19223 1000 1500 (1500)
0.027 5.5x14.0 (10.0) x 10.0 0.7 18273 19273 1000 1250 (1500)
0.033 4.0x13.0 (9.0) x 10.0 0.4 18333 19333 1500 2000 (1000)
0.039 4.5 % 13.0 (9.0) x 10.0 0.5 18393 19393 1250 1500 (1000)
0.047 4.5x13.5(9.5) x 10.0 0.6 18473 19473 1250 1500 (1000)
0.056 5.0 x14.0 (10.0) x 10.0 0.7 18563 19563 1000 1500 (1500)
0.068 5.5 x 14.0 (10.0) x 10.0 0.7 18683 19683 1000 1250 (1500)
0.082 4.5x13.0(9.0) x 10.0 0.5 18823 19823 1250 1500 (1000)
0.1 5.0 x13.5(9.5) x 10.0 0.6 18104 19104 1000 1500 (1000)
0.12 5.5 % 14.0 (10.0) x 10.0 0.6 18124 19124 1000 1250 (1500)
0.15 5.5x15.5(11.5) x 10.0 0.7 18154 19154 1000 1250 (1500)

Notes
1. H = in-tape height; 16.0 mm for kinked and 18.5 mm for straight leads.
2. Dimensions and SPQ in brackets for straight leads.
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Philips Components Product specification

Metallized polyester film capacitors MKT 466
MKT 466 GENERAL DATA PITCH 7.5 mm
— P | i
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Fig.11 Outline with kinked leads. Fig.12 Outline with straight leads.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.056 uF £75% 104 <120 x 1074 <200 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 170 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
LEAD FIRST 9 DIGITS OF
PACKAGING DIMENSIONS CONFIGURATION C-tol CATALOGUE ORDERING
NUMBER
+10% 2222 466 30... on request
Ammopack H = 16.0 mm; note 1
— +5% 2222 466 31... on request
inke
' +10% 2222 466 28... on request
Loose in box |l;=3.5+0.5 mm
+5% 2222 466 29... on request
+10% 2222 466 26... on request
Ammopack H =18.5 mm; note 1
R +5% 2222 466 27... on request
. g +10% 2222 466 24... on request
Loose in box |l;=3.5+0.5 mm
+5% 2222 466 25... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 466

URrdc = 400 V; Ugac = 200 V loose and taped

CATALOGUE NUMBER 2222 466 ..... AND PACKAGING

AMMOPACK; H = 16 mm() LOOSE IN BOX
(o DIMENSIGRSI® MASS kinked leads
(uF) = X(:n";::; g (@) last 5 digits of
catalogue number S e
C-tol =+10% | C-tol =+5%
Pitch = 7.5 £0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 £0.5 mm
0.01 5.5 X 135 (9.5) % 100 0.7 30103 31103 1000 1500 (1500)
0.012 0.4 30123 31123
4.0x13.0 (9.0) x 10.0 1500 2000 (1000)
0.015 0.5 30153 31153
0.018 4.5 %x13.5(9.5) x 10.0 0.6 30183 31183 1250 1500 (1000)
0.022 5.0 x 14.0 (10.0) x 10.0 0.7 30223 31223 1000 1500 (1500)
0.027 4.0x12.5(8.5) x 10.0 0.4 30273 31273 1500 2000 (1000)
0.033 4.0 x13.0 (9.0) x 10.0 0.5 30333 31333 1500 2000 (1000)
0.039 45x13.5(9.5) x 10.0 0.5 30393 31393 1250 1500 (1000)
0.047 5.0 x13.5 (9.5) x 10.0 0.6 30473 31473 1000 1500 (1000)
0.056 5.5x%x14.0 (10.0) x 10.0 0.7 30563 31563 1000 1250 (1500)
Notes

1. H=in-tape height; 16.0 mm for kinked- and 18.5 mm for straight leads.
2. Dimensions and SPQ in brackets for straight leads.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467
MKT 467 GENERAL DATA PITCH 10 mm (kinked leads)
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Fig.13 Outline.

Specific reference data for the 100 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
056 uF <C < 1.0 uF <75x 1074 <120 x 104 -
Rated voltage pulse slope (dU/dt)g at Urgc 30 V/us
RC between leads, for C > 0.33 uF >5000 s

Available 100 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
, +10% 2222 467 04... preferred
Loose in box It =3.540.5 mm
5% 2222 467 05... preferred
+10% 2222 467 06... on request
Taped on reel H =16.0 mm; note 1
+5% 2222 467 07... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 467

URdc =100V; URac =63V

loose and taped

CATALOGUE NUMBER 2222 467 ..... AND PACKAGING

. DIMENSIONS _— LOOSE IN BOX; Iy = 3.5 0.5 mm REEL
(LF) bmax X Nmax X Imax (9 last 5 digits of
(mm) catalogue number(?) SPQ SPQ
C-tol =+10% | C-tol = +5%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/-0.5 mm
0.56 4.5%x13.5% 125 0.5 04564 05564 2000 1300
0.68 5.0x14.0x12.5 0.6 04684 05684 1500 1200
0.82 55%x14.5%x12.5 0.7 04824 05824 1500 1100
1.0 5.0x17.0 x12.5 0.7 04105 05105 1250 1200
Note

1. The shading indicates preferred types.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467
MKT 467 GENERAL DATA PITCH 10 mm (kinked leads)
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Fig.14 Outline.

Specific reference data for the 250 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.18 uF < C <0.33 uF <75x 104 <120 x 104 <225 x 104
Rated voltage pulse slope (dU/dt)g at Urgc 120 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) +10% 2222 467 16... preferred
Loose in box l=3.540.5mm
+5% 2222 467 17... preferred
+10% 2222 467 18... t
Taped on reel H =16.0 mm; note 1 = s
+5% 2222 467 19... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Metallized polyester film capacitors

MKT 467

URgdc = 250 V; Upac = 160 V

loose and taped

CATALOGUE NUMBER 2222 467

AND PACKAGING

& DIMENSIONS pp— LOOSE IN BOX; I; = 3.5 £0.5 mm REEL

(uF) bmax X hmax X Imax (9) last 5 digits of
(mm) catalogue number(! sPQ sPQ

C-tol =+10% | C-tol = +5%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/-0.5 mm
0.18 5.0x13.5x12.5 0.5 L 16184 17184 1500 1200
0.22 55x14.0x12.5 0.6 16224 17224 1500 1100
0.27 50x17.0x12.5 0.7 16274 17274 1250 1200
0.33 55x17.5x12.5 0.7 16334 17334 1250 1100
Note

1. The shading indicates preferred types.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467

MKT 467 GENERAL DATA PITCH 10 mm (kinked leads)
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Fig.15 Outline.

Specific reference data for the 400 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF <75x 1074 <120 x 104 <200 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 170 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
i +10% 2222 467 28... preferred
Loose in box It =3.5+0.5 mm
+5% 2222 467 29... preferred
+10% 2222 467 30... on request
Taped on reel H =16.0 mm; note 1
+5% 2222 467 31... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467

URdc = 400 V; Ugac = 200 V loose and taped

CATALOGUE NUMBER 2222 467 ..... AND PACKAGING

(s- h | MASS
(1WF) bmax X Nmax X Imax (9) last 5 digits of
(mm) catalogue number(") SPQ SPQ

C-tol = +10% | C-tol = 5%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/-0.5 mm

0.039 5.0x13.5x125 0.5 28393 29393 1500 1200

0.047 55x14.0x12.5 0.6 28473 29473 1500 1100

0.056 4.0x13.0x 125 0.4 28563 29563 2000 1500

0.068 45x13.0x 125 0.5 28683 29683 2000 1300

0.082 5.0:% 136 x12.5 0.6 28823 29823 1500 1200

0.1 55x14.0x12.5 0.7 28104 29104 1500 1100
Note

1. The shading indicates preferred types.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467
MKT 467 GENERAL DATA PITCH 10 mm (kinked leads)
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Fig.16 Outline.

Specific reference data for the 630 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.047 uF <75x10~% <120 x 104 <200 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 90 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 467 40... preferred
Loose in box ly=3.54+0.5 mm
+5% 2222 467 41... preferred
+10% 2222 467 42... t
Taped on reel H =16.0 mm; note 1 b
+5% 2222 467 43... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 467

URdc = 630 V; Ugac =250 V loose and taped

CATALOGUE NUMBER 2222 467 ..... AND PACKAGING

& DIMENSIONS — LOOSE IN BOX; Iy = 3.5 +0.5 mm REEL
(uF) Bmax X Nmax X Imax (9 last 5 digits of
(mm) catalogue number(!) SPQ SPQ
C-tol = +10% | C-tol = +5%
Pitch = 10.0 +0.4 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/-0.5 mm
0.01 4.0x125x125 0.4 40103 41103 2000 1500
0.012 45x%x13.0x 125 0.5 40123 41123 2000 1300
0.015 5.0x13.0x 12.5 0.5 40153 41153 2000 1200
0.018 55x13.0x 125 0.5 40183 41183 1500 1100
0.022 45x13.0x125 0.5 40223 41223 2000 1300
0.027 5.0x13.0x12.5 0.5 40273 41273 2000 1200
0.033 5.5 %13:5% 125 0.6 40333 41333 1500 1100
0.039 5.0x16.5x 125 0.7 40393 41393 1250 1200
0.047 5.5x% 165 %125 0.7 40473 41473 1250 1100
Note

1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 468
MKT 468 GENERAL DATA PITCH 15/22.5 mm (kinked leads)
I : b
e I M
| I |
seating
plane
holez 1.3 h
S RS 3
§ j ra { I't 04,
/ // I B
4 P J
- . | A
DR930940 0< a<50° L= Fﬁ
Fig.17 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle:
C>1.0uF <75x 104 <120x 104
Rated voltage pulse slope (dU/dt)g at Urge 20 V/us
R between leads, for C < 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
, +10% 2222 468 04... preferred
Loose in box Ik =3.5+0.5 mm
5% 2222 468 05... preferred
+10% 2222 468 06... on request
Taped on reel H =16.0 mm; note 1
+5% 2222 468 07... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 468
URde =100 V; Ugac =63 V loose and taped
CATALOGUE NUMBER 2222 468 ..... AND PACKAGING

LOOSE IN BOX; Iy = 3.5 +0.5 mm REEL

c DIMENSIONS MASS t

Bmax X Nmax X Imax last 5 digits of
(uF) (9
(mm) catalogue number() SPQ SPQ
C-tol =+10% | C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
1.2 5.0x14.5x17.5 0.8 04125 05125 2000 1200
1.5 55x15.0x17.5 0.9 04155 05155 2000 1100
1.8 6.0x15.5x17.5 1.2 04185 05185 1500 1000
2.2 6.5x16.0x17.5 1.3 04225 05225 1500 900
2.7 7.5x17.0x17.5 1.5 04275 05275 1250 800
3.3 8.0x17.5x17.5 1.7 04335 05335 1000 700
Pitch = 22.5 £0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
3.9 6.0 x18.5 x26.0 24 04395 05395 1000 650
4.7 6.5x19.5x26.0 3.2 04475 05475 1000 600
5.6 7.5x20.0 x26.0 3.8 04565 05565 750 500
6.8 8.0x21.0x26.0 3.9 04685 05685 750 500
8.2 9.0x21.5x26.0 4.0 04825 05825 750 450
10.0 10.0 x 22.5 x 26.0 4.5 04106 05106 500 400
Note

1. The shading indicates preferred types.
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Philips Components Product specification

Metallized polyester film capacitors MKT 468

MKT 468 GENERAL DATA PITCH 15/22.5/27.5 mm (kinked leads)

seating
plane

hole® 1.3

od,

Fig.18 Outline.

Specific reference data for the 250 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<047 uF <75 %1074 <120 x 104 <225 x 1074
C>0.47 uF <75 x 104 <120 x 104 -
Rated voltage pulse slope (dU/dt)g at Ugge:
lnax = 175 mm 45 V/us
Imax = 26.0 mm 20 V/us
Imax = 30.0 mm 15 V/us
RC between leads, for C > 0.33 uF >10000 s

Available 250 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) +10% 2222 468 16... preferred
Loose in box lf=3.5+0.5 mm
5% 2222 468 17... preferred
+10% 2222 468 18... on request
Taped on reel H =16.0 mm; note 1
5% 2222 468 19... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21 156



Philips Components Product specification

Metallized polyester film capacitors MKT 468
URgc = 250 V; Ugac = 160 V loose and taped
CATALOGUE NUMBER 2222 468 ..... AND PACKAGING
" DIMENSIONS — LOOSE IN BOX; Iy = 3.5 £0.5 mm REEL
(uF) bmax X Nmax X Imax (9) last 5 digits of
(mm) catalogue number(?) sPQ SPQ
C-tol = +10% | C-tol = 5%

Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.39 B.5x 15.0x17.5 0.9 16394 17394 2000 1100
0.47 6.0x15.0x17.5 1 16474 17474 1500 1000
0.56 6.5:x 15.5%17.5 1.3 16564 17564 1500 900
0.68 7.0x16.5%17.5 1.4 16684 17684 1250 800
0.82 8.0x17.0x17.5 1.5 16824 17824 1250 700
1.0 7.5x%x19:5 X175 1.7 16105 17105 1000 800

Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
1.2 6.5x19.0 x 26.0 31 16125 17125 1000 600
1.5 7.5x19.5x26.0 3.6 16155 17155 750 500
1.8 8.5x20.5x26.0 3.9 16185 17185 750 450
2.2 9.5x21.0x26.0 4.1 16225 17225 750 400
2.7 10.5x22.0 x 26.0 4.3 16275 17275 500 350
3:3 11.6x23.5x26.0 4.5 16335 17335 500 350
3.9 13.0 x 24.5 x 26.0 6.4 16395 17395 300 300
4.7 14.5 x25.5 x 26.0 7.4 16475 17475 250 250

Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
5.6 145x255x300 | 91 | 16565 17565 300 250

Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors

MKT 468

MKT 468 GENERAL DATA

PITCH 15/22.5/27.5 mm (kinked leads)

Ll T‘ ! s
A
seating
plane
hole 1.3 h
od,
Z
L
Fig.19 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.12<C <047 uF <75x 1074 <120 x 1074 <225 x 104
C>0.47 uF <75%x 1074 <120 x 1074 -
Rated voltage pulse slope (dU/dt)g at Uggc:
lmax = 17.5 mm 65 V/us
Imax = 26.0 mm 30 V/us
Imax = 30.0 mm 25 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] +10% 2222 468 28... preferred
Loose in box ly=3.5+0.5 mm
+5% 2222 468 29... preferred
+10% 2222 468 30... on request
Taped on reel H = 16.0 mm; note 1
5% 2222 468 31... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 468
URdc = 400 V; Ugac =200 V loose and taped
CATALOGUE NUMBER 2222 468 ..... AND PACKAGING
5 DIMENSIONS — LOOSE IN BOX; Iy = 3.5 +0.5 mm REEL
(uF) Bmax X Nmax X Imax (9 last 5 digits of
(mm) catalogue number(") sPQ SPQ
C-tol = +10% | C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.12 45x14.0x17.5 0.6 28124 29124 2000 1300
0.15 50x14.0x17.5 0.8 28154 29154 2000 1200
0.18 55%x14.5x17.5 0.9 28184 29184 2000 1100
0.22 6.0x15.0x17.5 141 28224 29224 1500 1000
0.27 7.0x 16.0x 17:5 1.4 28274 29274 1250 800
0.33 75%x16.5x17.5 1.5 28334 29334 1250 800
0.39 7.0x19.0x17.5 1:5 28394 29394 1000 800
0.47 7.5%20.0%17.5 L4 28474 29474 1000 800
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.56 6.5x19.0 X 26.0 3.1 28564 29564 1000 600
0.68 7.5x19.5%26.0 3.6 28684 29684 750 500
0.82 8.5x20.5x26.0 3.9 28824 29824 750 450
1.0 9.5x21.0x26.0 4.0 28105 29105 750 400
1.2 10.5 x22.0 x26.0 4.6 28125 29125 500 350
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
1.5 10.5 x22.5 x 30.0 6.7 28155 29155 450 350
1.8 12.0 x 23.5 x 30.0 7.6 28185 29185 400 300
22 13.5 x24.5 x 30.0 9.0 28225 29225 350 300
Note

1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 468
MKT 468 GENERAL DATA PITCH 15/22.5/27.5 mm (kinked leads)
| b g
A
seating
plane |
hole®1.3 h
/| /‘* : Lt od,
/ / v
/ P /
-t e <A
DR930940 0< a<50°
Fig.20 Outline.

Specific reference data for the 630 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75 % 1074 <120 x 104 <200 x 1074
0.1 uF < C<0.47 uF <75x 104 <120x 104 <225 x 104
C>0.47 uF <75x 10~ <120 x 104 -
Rated voltage pulse slope (dU/dt)g at Urgc:
Imax = 17.5 mm 90 V/us
Imax = 26.0 mm 35 V/us
Imax = 30.0 mm 30 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s

Available 630 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) +10% 2222 468 40... preferred
Loose in box ly=3.5+0.5 mm
5% 2222 468 41... preferred
+10% 2222 468 42... on request
Taped on reel H =16.0 mm; note 1
5% 2222 468 43... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Metallized polyester film capacitors MKT 468
URgc = 630 V; Ugae =250 V loose and taped
CATALOGUE NUMBER 2222 468 ..... AND PACKAGING
. DIMENSIONS — LOOSE IN BOX; |; = 3.5 +0.5 mm REEL
(uF) Bmax X Pmax X Imax (9 last 5 digits of
(mm) catalogue number(!) sPQ SPQ
C-tol =+10% | C-tol = +5%

Pitch = 15.0 +0.4 mm; dy = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.056 55x14.0x 17.5 0.9 40563 41563 2000 1100
0.068 6.0x14.5% 17.5 1.1 40683 41683 1500 1000
0.082 6.5%x15.0x17.5 1.3 40823 41823 1500 900
0.1 75x155x17.5 1.5 40104 41104 1250 800
0.12 7.0x18.0x 175 17 40124 41124 1250 800
0.15 75x19.0x17.5 2.0 40154 41154 1000 800

Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.18 6.5 % 18.0 x 26.0 2.9 40184 41184 1000 600
0.22 7.5x19.0 x 26.0 3.5 40224 41224 750 500
0.27 8.5 x 19.5 x 26.0 37 40274 41274 750 450
0.33 9.5 x20.5 x 26.0 43 40334 41334 750 400
0.39 10.5 x 21.0 x 26.0 4.9 40394 41394 600 350
0.47 11.5 x 22.0 x 26.0 5.7 40474 41474 500 350
0.56 13.0 X 23.0 X 26.0 6.7 40564 41564 500 300
0.68 14.5 x 23.5 x 26.0 7.6 40684 41684 250 250

Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/~0.5 mm
0.82 145x240x300 | 78 | 40824 41824 300 250

Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors

MKT 465/466/467/468

CONSTRUCTION
Description

e Low-inductive wound cell of metallized polyethylene
terephthalate film

* Protected by a hard, water repellent, solvent resistant
epoxy lacquer

e Radial leads, solder coated:
— Copper clad steel wire (Imax = 7.3 mm)
— Copper wire (Imax > 7.3 mm) .

metallized polyester film

" metal spray layer ~

e i . o
connecting wire

DpRot102 | |

Fig.21 Construction.
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Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
means of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging’”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the underside of the crimps are in good
contact with the printed-circuit board:

e For pitches of 15 mm capacitors shall be mechanically
fixed by the leads.

e Forlarger pitches the capacitors shall be mounted in the
same way and the body clamped.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Philips Components Product specification

Metallized polyester film capacitors MKT 465/466/467/468

Capacitance

All capacitance values are specified at 1 kHz.
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Fig.22 Capacitance change as a function of frequency; typical curve.
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Fig.23 Capacitance as a function of ambient free air temperature, measured at 1 kHz, 1 V; typical curves.
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Metallized polyester film capacitors MKT 465/466/467/468

Impedance

DR960470

102

" MKT 465

Impedance
@
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Fig.24 Impedance as a function of frequency; typical curve.

Temperature

o Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% and without condensation.

Voltage

e Category voltage: U, = 0.8 X Urge
o Test voltage between leads: 1.6 x Urge
e Test voltage between interconnected leads and case (foil method): 2 x Uggc (min. 200 V).
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Metallized polyester film capacitors MKT 465/466/467/468

Maximum RMS voltage (sinewave) as a function of frequency for Tymp < 85 °C
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Fig.25 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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Fig.26 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 250 V.
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Metallized polyester film capacitors MKT 465/466/467/468
103 DR931030
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Fig.27 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 400 V.
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Fig.28 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 630 V.
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Metallized polyester film capacitors MKT 465/466/467/468

Maximum RMS voltage (sinewave) as a function of frequency for T, > 85 °C
The maximum RMS voltage in Figs 25 to 28 has to be multiplied by a factor given in Fig.29.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 32 and 33.

1.2, T T 7 f
factor | |
1.0

0:8 | ‘ \

0.6 ‘

17| SN S (S N _— ] A NS S SR W 2
‘

o2 L 1 || -
N

-60 -40 -20 0 20 40 60 80 100

Fig.29 Multiplying factor as a function of temperature.
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Metallized polyester film capacitors MKT 465/466/467/468

Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
C<0.1puF <75x 104 <120 x 104 <200 x 104
0.1 uF < C<0.47 pF <75 %104 <120 x 10~ <225 x 104
047 uF <C<1uF <75 x 104 <120 x 10~ -
C>1uF <75x 104 <120 x 104 -
DR01125
108
dissipation
factor |
(x 10-4) |
| L
| | | =
102 : — et
// |
L—
| | i
\ || i | ||
1 || I |
10102 108 104 f (Hz) 105
Fig.30 Tangent of loss angle as a function of frequency: typical curve.

Rated voltage pulse slope (dU/dt)g

RATED MAXIMUM RATED PULSE LOAD (V/us) AS A FUNCTION OF |pax(1(@
VOLTAGE

Ur (V) Imax = 7.5 mm | lpay = 10.0 mm | Ipax = 12.5 mm | Imax = 17.5 mm | Ipax = 26.0 mm | Ipax = 30.0 mm
100 120 40 30 20 10 -
250 — 120 120 45 20 15
400 - 170 170 65 30 25
630 - - 90 90 35 30

Notes

1. The maximum pulse load values are valid for voltages equal to the rated voltage. For lower voltages the given values
may be multiplied by Ugq4c and divided by the applied voltage.

2. Ifthe pulse requirement is satisfied, a check must be made to ensure that the maximum dissipation is not exceeded.
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Metallized polyester film capacitors MKT 465/466/467/468

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the voltage being
100 +15 V for the 100, 250 and 400 V versions and 500 +50 V for the 630 V versions:

¢ Resistance between leads, for C < 0.33 pF:
— 100 V versions: >15000 MQ
— 250, 400 and 630 V versions: >30000 MQ
¢ RC between leads, for C > 0.33 pF:
— 100 V versions: >5000 s
— 250, 400 and 630 V versions: >10000 s
¢ Resistance between interconnected leads and case (foil method): >30000 MQ.

DRO1126

- =

} 1
RC
(s)
104
1038
102

-50 0 50 100
Tamb (°C)
Fig.31 RC product as a function of ambient free air temperature; typical curve.
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Metallized polyester film capacitors MKT 465/466/467/468

Maximum dissipation
DR961090

Power dissipation curves as a function of capacitor 250 T
body length and thickness (see Figs 32 and 33) P max 17
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Fig.33 Maximum permissible power dissipation
as a function of ambient temperature, at
various capacitor dimensions.
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Metallized polyester film capacitors MKT 465/466/467/468

Application note

To select the capacitor for a certain application, the following conditions must be checked:

1.
2.

The peak voltage (U,) shall not be greater than the rated DC voltage (Urqc)-

The peak-to-peak voltage (Up.p) shall not be greater than 2 x /2 times the rated AC voltage (Ugac) to avoid the
ionisation inception level.

The peak current (Ip) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

duU
Ipmax = C( Ejmax
Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see Section “Rated voltage pulse slope (dU/dt)R” for more details) may be multiplied by Urgc

and divided by the applied voltage.
The dissipated power shall not be greater than the maximum permissible power dissipation shown in Figs 32 and 33.
The free air ambient temperature for the capacitor does not exceed the category temperature.

Since all metallized polyethylene terephthalate film capacitors have an intrinsically active flammability risk after a
capacitor breakdown (short circuit), it is recommended that for MKT styles the power to the component is limited to
10 times the maximum allowed power dissipation (Pmax) during the short circuit failure mode of the capacitor.
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Product specification

Metallized polyester film capacitors

MKT 465/466/467/468

MARKING
Product marking
CAPACITORS WITH A BODY LENGTH <7.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Capacitance code in accordance with “/EC 62”
2. Tolerance on rated capacitance: K = +10%; J = +5%
3. Rated voltage (DC).

CAPACITORS WITH A BODY LENGTH OF 10.0 OR 12.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Capacitance code in accordance with “/EC 62”
2. Tolerance on rated capacitance: K = +10%; J = +5%
3. Rated voltage (DC).

CAPACITORS WITH A BODY LENGTH >12.5 mm

The capacitors are marked on the top in black ink with the
following information:

1. Capacitance code in accordance with “/EC 62”

2. Tolerance on rated capacitance: K = +10%; J = +5%
3. Rated voltage (DC)

4. Manufacturer’'s symbol.
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DR960490

47n
K100

Fig.34 Example of marking for a capacitor with
a body length <7.5 mm.

DR960510

470n K100

Fig.35 Example of marking for a capacitor with
a body length of 10.0 or 12.5 mm.

DR960500

&820n J 100

Fig.36 Example of marking for a capacitor with
a body length 212.5 mm.
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Metallized polyester film capacitors MKT 465/466/467/468

Package marking

The package containing the capacitors is marked as shown in Fig.37.

Barcode label marking

: (F'H ILIPS COMPONENTS w

;, MADE IN BELGILM LINE MARKING EXPLANATION
3. | METAL. POLYESTER FILM CAPRCITOR 1 Manufacturer's name
4. | MKT RADIAL EPOXY LACQUERED TYPE 2 Country of origin
5| B.47yF  t1@% 25@V= 55-108/56 3 Sub-family
uL-0.8 X UR 4 Type description
5 Capacitance value, tolerance, voltage
5. and climatic category (“/EC 68-1)
6 i
|mmm.w”ml”"mﬁ“m"l FRECEE ! CP):)eJitrri/ng? o?':ig%innirfocci)ed:: 170 (Belgium)
7| ORIG 1780 RT HOQ Responsible production centre: HQ
N R RGN e .
8| TYPE MKT 4B8 8 Product type description
9 Quantity and production period, year and

k cod
WRERIN O | e,

| orr 1500 DATE 9626

150 180 0 O
o |cooen 2292 468 16474

CCA338

Fig.37 Barcode label.
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Product specification

Metallized polyester film capacitors

MKT 465/466/467/468

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat
“IEC 68-2-20"

Resistance to solvents

solder bath: 260 °C; 10 s

isopropy! alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/Cl < 2%
Atan & <30 x 1074; note 2

Robustness of component

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s2; 6 hours

half sinewave; 490 m/s2; 11 ms

|ac/C| < 3%
Atan § <30 x 1074; note 2

Climatic sequence

Dry heat:
“IEC 68-2-2"

“IEC 68-2-30”

Cold:

“IEC 68-2-1”

Damp heat cyclic, test Db,
remaining cycles:

“IEC 68-2-30”

Damp heat cyclic, test Db, first cycle:

16 hours; 100 °C

2 hours; =55 °C

|AC/C| <5%
Atan § <50 x 10~4; note 2

Rins = 50% of specified value

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3”

56 days; 40 °C; 90 to 95% RH

lac/cl <5%
Atan § <50 x 104; note 2

Rins = 50% of specified value

Endurance (DC):
“IEC 384-2”

2000 hours:
1.25 X Upqe; 85 °C
1.25 x Ugge; 100 °C

lac/C| < 5%
Atan § < 30 x 1074; note 2

Rins = 50% of specified value

Heat storage:
“IEC 384-2"

2000 hours; 100 °C

lAC/C| <3%
Atan & < 30 x 104; note 2

Resistance to soldering heat
with preheating:
“IEC 384-2”

body temperature: 100 °C;
bath temperature: 260 °C;
dwell time: 10 s

|AC/C| <2% (C <10 nF)
lac/C| <1% (C > 10 nF)

Atan § <30 x 10~4; note 2

Notes

1. For detailed information, see “Type specification”.

2. Measuring frequency 10 kHz.
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Metallized polyester film capacitors MKT 370/371/372/373

MKT RADIAL POTTED CAPACITORS PITCH 5/7.5/10/15/22.5/27.5 mm

1 HA R A8 HH

IR EEE R \ i i {)
2222 370! 0 O O\ 2222 371 }\ 0 O \} 22252 TR O\l 220219 2 ol o [o \ / ol O O[O |
{ H\ )

DR931930

Fig.1 Simplified outlines.

FEATURES QUICK REFERENCE DATA

o Low-inductive wound cell of DESCRIPTION VALUE
metallized (PETP) film
— h( ) i s Capacitance range (E12 series) 0.001 to 15 pF

0 SR E R o B Capacitance tolerance +10%; £5%
flame-retardant case

o Radial leads of solder-coated wire zlated Voitape (DC) :2/:/0;2%\/ BEG VA Y

imatic categor

» Withstands solvents and rinsing - g - ¥ -
liquids Maximum application temperature 100 °C

e Small stand-off pips to allow Rated temperature 85°C
removal of solder flux Tangent of loss angle at 10 kHz 100 x 104

« Suitable for high density Reference specification IEC 384-2
packaging. Performance grade grade 1 (long life)

APPLICATIONS

e Blocking and coupling
e Bypass and energy reservoir.
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Product specification

Metallized polyester film capacitors MKT 370
MKT 370 GENERAL DATA PITCH 5 mm
il ) eyl
=l
h
04
v
i 1
It
Qdt
v =
- P - DR01303
Fig.2 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 10~ <130 x 1074 <250 x 1074
0.1 uF < C <0.47 uF <75 x 1074 <130 x 1074 <300 x 104
047 uF <C<1.0uF <75%x 1074 <130 x 1074 -
Rated voltage pulse slope (dU/dt)g at Ugge 60 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 37075... preferred
H =18.5 mm; note 1
+5% 2222 370 76... preferred
Ammopack
+10% 2222 370 78... on request
H = 16.0 mm; note 1
5% 2222 370 79... on request
+10% 2222 370 11... on request
lf=4.0 +1.0/-0.5 mm
. +5% 2222 370 12... on request
Loose in box
+10% 2222 370 15... on request
ly=26.0+£1.0 mm
+5% 2222 370 16... on request
+10% 7
Taped on reel H = 18.5 mm; note 1 - 2pagw s cll Ll
+5% 2222 370 19... on request

Note
1. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 370

URdc =63 V; Ugac =40V loose and taped
CATALOGUE NUMBER 2222 370 ..... AND PACKAGING
AMMOPACK REEL LOOSE IN BOX
c | DU wass | e tosmm 2k | s
(uF) (mm) (9) —
last 5 digits of
catalogue number() sPQ sPQ sPQ sPQ
C-tol =+10% | C-tol = 5%

Pitch = 5.08 £0.30 mm; d; = 0.50 £0.05 mm

0.056 75563 76563

0.068 75683 76683

0.082 75823 76823

0.1 25x6.5x7.2 0.25 75104 76104 2000 2000 2000 1000

0.12 75124 76124

0.15 75154 76154

0.18 75184 76184

0.22 75224 76224

0.27 75274 76274

0i33 3.5%x8.0x7.2 0.35 75334 76334 1500 1500 2000 1000

0.39 75394 76394

0.47 75474 76474

0.56 75564 76564

45x9.0x7.2 0.45 1000 1000 2000 1000

0.68 75684 76684

0.82 50x10.0x7.2 0.50 75824 76824 1000 1000 2000 1000

1 75105 76105

1.0@) 6.0:x 11.0 x 7.2 0.60 75195 76125 750 1000 2000 1000
Notes

1. The shading indicates preferred types.
2. ForC=12 ],lF Ugge =50 V and Ugyc =32 V.
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Product specification

Metallized polyester film capacitors MKT 370
MKT 370 GENERAL DATA PITCH 5 mm
P S . B oo
b
|
h
0.4
L
[ i
It
{ adt
&P 5 DRO01303
Fig.3 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF <75x 104 <130 x 104 <250 x 104
0.1 uF < C <0.47 uF <75%10~* <130x 104 <300 x 10~*
Rated voltage pulse slope (dU/dt)g at Ugge 110 V/us
R between leads, for C < 0.33 puF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 370 85... preferred
H = 18.5 mm; note 1
+5% 2222 370 86... preferred
Ammopack
+10% 2222 370 88... on request
H =16 mm; note 1
+5% 2222 370 89... on request
+10% 2222 370 21... on request
lt=4.0 +1.0/~0.5 mm
. +5% 2222 370 22... on request
Loose in box
+10% 2222 370 25... on request
ly=26.0£1.0 mm
+5% 2222 370 26... on request
+10% 2222 370 28... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 370 29... on request
Note

1. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 370

URdc =100 V; URac =63V

loose and taped

CATALOGUE NUMBER 2222 370

..... AND PACKAGING

AMMOPACK REEL LOOSE IN BOX
g DIMENSIONS | yage H=18.5 mm h = h =
bxhxl 4.0 mm | 26.0 mm
(uF) (mm) )
last 5 digits of
catalogue number(") SPQ SPQ sPQ sPQ
C-tol = +10% | C-tol =+5%
Pitch = 5.08 £0.30 mm; d; = 0.50 +0.05 mm
0.012 85123 86123
0.015 85153 86153
0.018 85183 86183
0.022 85223 86223
0.027 85273 86273
0.033 25x%x6.5x%x7.2 025 85333 86333 2000 2000 2000 1000
0.039 85393 86393
0.047 85473 86473
0.056 85563 86563
0.068 85683 86683
0.082 85823 86823
0.10 85104 86104
0.12 85124 86124
3.5x80x7.2 0.35 1500 1500 2000 1000
0.15 85154 86154
0.18 85184 86184
0.22 85224 86224
45%x9.0x7.2 0.45 1000 1000 2000 1000
0.27 85274 86274
0.33 5.0:% 10.0:x 7.2 0.50 85334 86334 1000 1000 2000 1000
0.39 85394 86394
6.0x11.0x7.2 0.65 750 1000 2000 1000
0.47 85474 86474
Note
1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 370
MKT 370 GENERAL DATA PITCH 5 mm
[ b
i ] b=
-
h
04
v
17” i
/ It
‘ { Qdt
& P p DR01303
Fig.4 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75 x 1074 <130x 104 <250 x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 330 V/us
R between leads >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 370 35... preferred
H = 18.5 mm; note 1
5% 2222 370 36... preferred
Ammopack
+10% 2222 370 38... on request
H =16 mm; note 1
5% 2222 370 39... on request
+10% 2222 370 41... on request
lt=4.0 +1.0/-0.5 mm
. +5% 2222 370 42... on request
Loose in box
+10% 2222 370 45... on request
lt=26.0£1.0 mm
+5% 2222 370 46... on request
+10% 2222 370 48... on request
Taped on reel H =18.5 mm; note 1
5% 2222 370 49... on request

Note

1. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging’”.

1996 Oct 21 180



Philips Components

Product specification

Metallized polyester film capacitors

MKT 370

URdc =250 V; Unac =160V

loose and taped

CATALOGUE NUMBER 2222 370 ..... AND PACKAGING
AMMOPACK REEL LOOSE IN BOX
c DIMENSIONS | o H=18.5 mm = b=
bxhxl 4.0 mm | 26.0 mm
(kF) (mm) (@) =
last 5 digits of
catalogue number(!) SPQ SPQ SPQ SPQ
C-tol = +10% | C-tol = +5%
Pitch = 5.08 £0.30 mm; d; = 0.50 +0.05 mm
0.0039 35392 36392
0.0047 35472 36472
0.0056 35562 36562
0.0068 35682 36682
0.0082 | 25x6.5%x7.2 0.25 35822 36822 2000 2000 2000 1000
0.01 35103 36103
0.012 35123 36123
0.015 35153 36153
0.018 35183 36183
0.022 35223 36223
0.027 3.5x8.0x7.2 0.35 35273 36273 1500 1500 2000 1000
0.033 35333 36333
0.039 35393 36393
0.047 45%x9.0%x7.2 0.45 35473 36473 1000 1000 2000 1000
0.056 35563 36563
0.068 5.0x10.0x7.2 | 0.50 35683 36683 1000 1000 2000 1000
0.082 35823 36823
6.0x11.0x7.2 0.60 750 1000 2000 1000
0.1 35104 36104
Note
1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 370
MKT 370 GENERAL DATA PITCH 5 mm
s L
;‘1
|
v | |
i Iy
/ { Qdt
4P —p DR01303
Fig.5 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF £75 %10+ <130x 1074 <250 x 10~
Rated voltage pulse slope (dU/dt)g at Urgc 630 V/us
R between leads >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 370 65... preferred
H =18.5 mm; note 1
+5% 2222 370 66... preferred
Ammopack
+10% 2222 370 68... on request
H =16 mm; note 1
+5% 2222 370 69... on request
+10% 2222 370 51... on request
Iy = 4.0 +1.0/~0.5 mm
. +5% 2222 370 52... on request
Loose in box
+10% 2222 370 55... on request
lt=26.0£1.0 mm
5% 2222 370 56... on request
+10% 2222 370 58... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 370 59... on request

Note
1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 370

Ugdc = 400 V; Ugae =220 V

loose and taped

CATALOGUE NUMBER 2222 370

..... AND PACKAGING

AMMOPACK REEL LOOSE IN BOX
c DIMENSIONS MASS H=185 iin k= k=
bxhxl 4.0 mm | 26.0 mm
(WF) Pl (@ —
last 5 digits of
catalogue number(") SPQ SPQ SPQ SPQ
C-tol = +10% | C-tol = +5%
Pitch = 5.08 +0.30 mm; d; = 0.50 +0.05 mm
0.001 65102 66102
0.0012 65122 66122
0.0015 65152 66152
0.0018 65182 66182
0.0022 65222 66222
0.0027 65272 66272
25 x6.5%x7.2 0.25 2000 2000 2000 1000
0.0033 65332 66332
0.0039 65392 66392
0.0047 65472 66472
0.0056 65562 66562
0.0068 65682 66682
0.0082 65822 66822
0.01 65103 66103
0.012 35x8.0x7.2 0.35 65123 66123 1500 1500 2000 1000
0.015 65153 66153
0.018 65183 66183
0.022 45%x9.0x7.2 0.45 65223 66223 1000 1000 2000 1000
0.027 65273 66273
0.033 65333 66333
0.039 6.0x11.0x7.2 0.60 65393 66393 750 1000 2000 1000
0.047 65473 66473
Note
1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 371
MKT 371 GENERAL DATA PITCH 7.5mm
_ e - b -
b
h
0.4
[
| 1
1 It od,
.
[ DR01304
Fig.6 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 104 <130 x 104 <250 x 10
0.1 uF < C<0.47 puF £75 X104 <130 x 104 <300 x 104
0.47 uF < C<1.0uF <75 x10~% <130 x 104 -
Rated voltage pulse slope (dU/dt)g at Urqc 18 V/us
R between leads, for C <0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 371 11 preferred
Loose in box lt=4.0 +1.0/~0.5 mm
5% 2222 371 12... preferred
+10% 2222 371 38... preferred
Ammopack H = 18.5 mm; note 1
5% 2222 371 39... preferred
: +10% 2222 371 15... on request
Loose in box lt=26.0£1.0 mm
5% 2222 37116... on request
+10% 2222 371 35... on request
H =18.5 mm; note 1
5% 2222 371 36... on request
Taped on reel
+10% 2222 371 18... on request
H = 16.5 mm; note 1
5% 2222371 19... on request

Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 371
Ugdc = 63 V; Upac =40 V loose and taped
CATALOGUE NUMBER 2222 371 ..... AND PACKAGING
LOOSE IN BOX AMMOPACK REEL
= hy= H=185
c | DIMENsIONS 4.0 +1.0/-0.5 mm 26.0 mm i
bxhxl | WASS
(uF) (mm) (9) last 5 digits of last 5 digits of
catalogue catalogue
number(!) sPQ sPQ number(!) sPa | sPa
C-tol = C-tol = C-tol = C-tol =
+10% +5% +10% +5%
Pitch = 7.62 +0.30/-0.40 mm; d; = 0.60 +£0.06 mm
0.056 11563 12563 38563 39563
0.068 11683 12683 38683 39683
2.5x%6.5x10.0 0.3 1000 1000 2000 | 2000
0.082 11823 12823 38823 39823
0.1 11104 12104 38104 39104
0.12 11124 12124 38124 39124
0.15 11154 12154 38154 39154
3.0x8.0x10.0 0.4 1000 1000 1500 | 1500
0.18 11184 12184 38184 39184
0.22 11224 12224 38224 39224
0.27 11274 12274 38274 39274
0.33 11334 12334 38334 39334
0.39 11394 12394 38394 39394
4.0x9.0x10.0 0.5 1000 1000 1000 | 1500
0.47 11474 12474 38474 39474
0.56 11564 12564 38564 39564
0.68 11684 12684 38684 39684
0.82 11824 12824 38824 39824
50x10.5x10.0| 0.7 1000 1000 1000 | 1000
0.1 11105 12105 38105 39105
Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 371
MKT 371 GENERAL DATA PITCH 7.5 mm
h
)
It od,
e ML
DR01304
Fig.7 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75x 1074 <130 x 10 <250 x 1074
0.1 uF < C <047 puF <75x 104 <130 x 104 <300 x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 36 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 pF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 371 21... preferred
Loose in box It =4.0 +1.0/-0.5 mm
+5% 2222 371 22... preferred
+10% 2
Ammopack H = 18.5 mm; note 1 o il s i
+5% 2222 371 69... preferred
. +10% 2222 371 25... on request
Loose in box lt=26.0+1.0 mm
5% 2222 371 26... on request
+10% 2222 371 65... on request
H = 18.5 mm; note 1
5% 2222 371 66... on request
e +10% 2222 371 28 t
H = 16.5 mm; note 1 e ares
+5% 2222 371 28... on request

Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 371
Ugdc = 100 V; Uac =63 V loose and taped
CATALOGUE NUMBER 2222 371 ..... AND PACKAGING
LOOSE IN BOX AMMOPACK REEL
h = = H=18.5mm
DIMENSIONS 4.0 +1.0/-0.5 mm 26.0 mm -
Cc o | MASS
(uF) (mm) (9) last 5 digits of last 5 digits of
catalogue catalogue
number(") sPQ | sPa number() sPQ | sPQ
C-tol= | C-tol= C-tol= | C-tol=
+10% +5% +10% +5%
Pitch = 7.62 +0.30/-0.40 mm; d; = 0.60 +0.06 mm
0.018 21183 22183 68183 69183
0.022 21223 22223 68223 69223
0.027 21273 22273 68273 69273
2.5%6.5%10.0 0.3 1000 1000 2000 | 2000
0.033 21333 22333 68333 69333
0.039 21393 22393 68393 69393
0.047 21473 22473 68473 69473
0.056 21563 22563 68563 69563
0.068 21683 22683 68683 69683
3.0x8.0x10.0 0.4 1000 1000 1500 | 1500
0.082 21823 22823 68823 69823
0.1 21104 22104 68104 69104
0.12 21124 22124 68124 69124
0.15 21154 22154 68154 69154
4.0x9.0x10.0 0.5 1000 1000 1000 | 1500
0.18 21184 22184 68184 69184
0.22 21224 22224 68224 69224
0:27 21274 22274 68274 69274
0.33 21334 22334 68334 69334
5.0%x105x10.0| 0.7 1000 1000 1000 | 1000
0.39 21394 22394 68394 69394
0.47 21474 22474 68474 69474
Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 371
MKT 371 GENERAL DATA PITCH 7.5 mm
el L0y e 2
ad,
DR01304
Fig.8 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle <75 x 104 <130 x 104 <250 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 70 V/us
R between leads >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] +10% 2222 371 41... preferred
Loose in box lt=4.0 +1.0/-0.5 mm
5% 2222 371 42... preferred
+10% 2222 371 78... preferred
Ammopack H = 18.5 mm; note 1
+5% 2222371 79.,. preferred
. +10% 2222 371 45... on request
Loose in box li=26.0+1.0 mm
+5% 2222 371 46... on request
+10% 2222 371 75... on request
H = 18.5 mm; note 1
5% 2222 371 76... on request
Taped on reel
+10% 2222 371 48... on request
H = 16.5 mm; note 1
+5% 2222 371 49... on request

Note
1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 371

Urgc = 250 V; Ugac = 160

v

loose and taped

CATALOGUE NUMBER 2222 371 ..... AND PACKAGING

LOOSE IN BOX AMMOPACK REEL
= = »
c D'“g'i":'xc"l"s MASS 4.0 +1.0/-0.5 mm 26.0 mm His A8
(uF) (mm) @ [ last 5 digits of last 5 digits of
catalogue number(’) catalogue number(")
SPQ SPQ SPQ | SPQ
C-tol = C-tol = C-tol = C-tol =
+10% +5% +10% +5%
Pitch = 7.62 +0.30/-0.40 mm; d; = 0.60 £0.06 mm
0.0082 41822 42822 78822 79822
0.01 41103 42103 78103 79103
25%x6.5%x10.0| 0.3 1000 1000 2000 | 2000
0.012 41123 42123 78123 79123
0.015 41153 42153 78153 79153
0.018 41183 42183 78183 79183
0.022 41223 42223 78223 79223
0.027 41273 42273 78273 79273
3.0x8.0x10.0| 0.4 1000 1000 1500 | 1500
0.033 41333 42333 78333 79333
0.039 41393 42393 78393 79393
0.047 41473 42473 78473 79473
0.056 41563 42563 78563 79563
0.068 41683 42683 78683 79683
40x9.0x10.0| 0.5 1000 1000 1000 | 1500
0.082 41823 42823 78823 79823
01 41104 42104 78104 79104
Note

1. The shading indicates preferred types.
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Product specification

Metallized polyester film capacitors MKT 371
MKT 371 GENERAL DATA PITCH 7.5 mm
- — - - b——
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h
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i od,
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I —— = DR01304
Fig.9 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle <75 x 104 <130 x 104 <250 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 190 V/us
R between leads >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 371 51.. preferred
Loose in box lt=4.0 +1.0/~0.5 mm
5% 2222 371 52... preferred
+10% 2222 371 88... preferred
Ammopack H = 18.5 mm; note 1
+5% 2222 371 89... preferred
. +10% 2222 371 85... on request
Loose in box lk=26.0+1.0 mm
5% 2222 371 56..- on request
+10% 2222 371 85... on request
H = 18.5 mm; note 1
5% 2222 371 86... on request
Taped on reel
+10% 2222 371! 58... on request
H=16.5 mm; note 1
+5% 2222 371 59... on request

Note

1. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 371

URdc =400V; Unac =220V

loose and taped

CATALOGUE NUMBER 2222 371 ..... AND PACKAGING

LOOSE IN BOX AMMOPACK REEL
I( = It = -
c | DIMENSIONS | yass 4.0 +1.0/-0.5 mm 26.0 mm TR
(WF) (mm) (@) last 5 digits of last 5 digits of
catalogue number(") catalogue number(!)
SPQ SPQ SPQ | SPQ
C-tol = C-tol = C-tol = C-tol =
+10% +5% +10% +5%
Pitch = 7.62 +0.30/-0.40 mm; d; = 0.60 +0.06 mm
0.0039 51392 52392 88392 89392
0.0047 51472 52472 88472 89472
25x6.5x10.0| 0.3 1000 1000 2000 | 2000
0.0056 51562 52562 88562 89562
0.0068 51682 52682 88682 89682
0.0082 51822 52822 88822 89822
3.0x8.0x10.0| 0.4 1000 1000 1500 [ 1500
0.01 51103 52103 88103 891083
0.012 51123 52123 88123 89123
40x9.0x10.0| 0.5 1000 1000 1000 | 1500
0.015 51153 52153 88153 89153
Note

1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 372
MKT 372 GENERAL DATA PITCH 10 mm
| [ P! o
— w
]1
P4 l
e ; |
&~ rd :
P R |5
P — DR01305 Qd
Fig.10 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz

Tangent of loss angle:

C<0.1uF L75 % 107% <130x 1074 <250 x 1074
0.1 uF <C<0.47 puF £75 x 10~% <130 x 104 <300 x 104

Rated voltage pulse slope (dU/dt)g at Ugge 34 V/us

R between leads, for C < 0.33 uF >15000 MQ

RC between leads, for C > 0.33 uF >5000 s

Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) £10% 2222 372 21... preferred

Loose in box ly=4.0 +1.0/~0.5 mm
5% 2222 372 22... on request
+10%

Taped on reel H = 18.5 mm; note 1 0 A ae S o
5% 2222 372 26... on request
+10% 2222 372 28... on request

Ammopack H = 18.5 mm; note 1
5% 2222 372 29... on request

Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors

MKT 372

Upgc = 100V; Ugyc =63V

loose and taped

CATALOGUE NUMBER 2222 372 ..... AND PACKAGING

LOOSE IN BOX REEL AMMOPACK
c D'”;'EXN:'XOINS MASS I = 4.0 +1.0/~0.5 mm H=185mm | H=185mm
(uF) (mm) (@ last 5 digits of
catalogue number(?) SPQ sPQ sPQ
C-tol = +10%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm
0.1 21104
0.12 21124
0.15 40x9.0x125 0.6 21154 1000 1400 750
0.18 21184
0.22 21224
Q.27 21274
4.0x10.0x 125 0.7 1000 1400 750
0.33 21334
0.39 21394
5.0%x11.0x125 0.9 1000 1100 600
0.47 21474
Note
1. The shading indicates preferred types.
1996 Oct 21 193



Philips Components

Product specification

Metallized polyester film capacitors MKT 372
MKT 372 GENERAL DATA PITCH 10 mm
fg B
h
It
R /3
P DR01305 od,
Fig.11 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <75 x 104 <130 x 1074 <250 x 1074
0.1 uF < C<0.47 uF <75x 1074 <130x 104 <300 x 10*
Rated voltage pulse slope (dU/dt)g at Ugge 50 V/us
R between leads, for C < 0.33 uF >30000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 372 41... preferred
Loose in box It =4.0 +1.0/-0.5 mm
5% 2222 372 42... on request
+10% 2222 372 45... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 372 46... on request
+10% 2222 372 48... on request
Ammopack H = 18.5 mm; note 1
5% 2222 372 49... on request
Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors

MKT 372

URrdc =250 V; Uy =160V

loose and taped

CATALOGUE NUMBER 2222 372 ..... AND PACKAGING
LOOSE IN BOX REEL AMMOPACK
Cc DII\:I)EXNhSLOINS MASS Iy = 4.0 + 1.0/-0.5 mm H=185mm | H=18.5 mm
) (mm) @ last 5 digits of
catalogue number(!) sPQ SPQ sPQ
C-tol = +10%
Pitch = 10.0 +0.4 mm; d; = 0.60 +0.06 mm
0.047 41473
0.056 4.0x9.0x125 0.6 41563 1000 1400 750
0.068 41683
8:382 4.0x10.0x 12,5 0.7 211?(2)2 1000 1400 750
g:ﬁ 50x11.0x125 0.9 11122 1000 1100 600
Note

1. The shading indicates preferred types.

1996 Oct 21

195



Philips Components

Product specification

Metallized polyester film capacitors MKT 372
MKT 372 GENERAL DATA PITCH 10 mm
| I [ b
N———’i - —D‘
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Fig.12 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle <75 x 104 <130 % 104 <250 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 80 V/us
R between leads >30000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) +10% 2222 372 51... preferred
Loose in box It =4.0 +1.0/~0.5 mm
+5% 2222 37252 on request
+10% 2222 372 55... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 372 56... on request
+10% 2222 372 58... on request
Ammopack H = 18.5 mm; note 1
5% 2222 372 59... on request
Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 372

URdc = 400 V; Ugye = 220 V

loose and taped

CATALOGUE NUMBER 2222 372 ..... AND PACKAGING

LOOSE IN BOX REEL AMMOPACK
C Dm:EXNhS:?INS MASS It = 4.0 +1.0/-0.5 mm H=185mm | H=18.5 mm
F e
(uF) (mm) @ last 5 digits of
catalogue number(’) SPQ SPQ SPQ
C-tol = +10%
Pitch = 10.0 £0.4 mm; d; = 0.60 +0.06 mm
0.0047 51472
0.0056 51562
0.0068 51682
0.0082 51822
0.01 4.0x9.0x125 0.6 51103 1000 1400 750
0.012 51123
0.015 511563
0.018 51183
0.022 51223
0.027 51273
4.0x10.0x12.5 0.7 1000 1400 750
0.033 51343
0.039 51393
50x11.0x12.5 0.9 1000 1100 600
0.047 51473
Note
1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 373

MKT 373 GENERAL DATA PITCH 15/22.5/27.5 mm

DRO01306 - Qdy
Fig.13 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.33 uF < C<0.47 uF <75x 1074 <130x 10 <300 x 10
047 uF <C<1.0puF <75 x 104 <130 x 104 -
1.0 uF <C <10 uF <75x 107 <150 x 1074 -
C>10uF <75 x 104 - -
Rated voltage pulse slope (dU/dt)g at Uggc:
P=15mm 14 Vius
P =22.5mm 5 V/us
P =27.5mm 4 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
PACKAGING DIMENSIONS C-tol & :.:.EBZBLG:LSM%ER ORDERING
. +10% 2222 373 21... preferred
Loose in box lk=5.0+£1.0 mm
5% 2222 373 22... on request
+10% 2222 373 25... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 373 26... on request
Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 373
URdc = 100 V; URac = 63 V loose and taped
CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
DIMENSIONS LOOSE IN BOX REEL
C Bt MASS Il =5.0 £1.0 mm H=18.5 mm
(1F) (mm) (9) last 5 digits of
catalogue number(!) SPQ SPQ
C-tol = +10%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.33 21334
0.39 21394
0.47 50x 1M1.0xX17.5 p 1 21474 1000 1100
0.56 21564
0.68 21684
0.82 21824
1 6.0x12.0x17.5 1.4 21105 1000 900
1.2 21125
15 7.0%13:5% 175 1.9 21155 1000 800
1.8 21185
) 8.5x 15.0x 17.5 2.6 21225 1000 650
Pitch = 22.5 +0.4 mm); d; = 0.80 £0.08 mm
27 21275
33 8.5x18.0 X 26.0 4.4 21335 200 450
3.9 21395
47 10.0x 19.5 x 26.0 55 21475 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
5.6 21565
6.8 11.0x21.0x31.0 8.0 21685 100 300
8.2 21825
10 13.0x23.0x 31.0 105 21106 100 250
12 21126
15 18.0 x 28.0 x 31.0 17.5 21156 100 150

Available on request

CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
DIMENSIONS loose in box; Iy = 5.0 + 1.0 mm taped on reel; H = 18.5 mm®
(;) bxh x| M&?S last 5 digits of last 5 digits of
(mm) catalogue number sPQ catalogue number SPQ
C-tol = +10% | C-tol =+5% C-tol =+10% | C-tol =15%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
1.5 6.0 x 15.5x26.0 2.5 90012 90013 200 90018 90019 600
. 2 2 0029
;.Z it earmasiill My Zggiz Zggcz)z oF Zggoz Zooog e
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
47 | 90x19.0x31.0 [ 58 | 90032 90033 | 100 | 90038 90039 400

Notes
1. The shading indicates preferred types.
2. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors MKT 373
MKT 373 GENERAL DATA PITCH 15/22.5/27.5 mm
1S o LN
i
h
1
It
N
P —» DRo1306  — = Qd,
Fig.14 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
0.15 uF < C < 0.47 uF <75x 1074 <130 x 104 <300 x 104
047 uF <C<1.0uF <75x 104 <130 x 104 -
1.0uF <C<4.7 uF <75x 104 <150 x 1074 =
Rated voltage pulse slope (dU/dt)g at Uggc:
P=15mm 16 V/us
P =225 mm 7 V/us
P =27.5mm 6 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
! +10% 2222 373 41... preferred
Loose in box k=5.0£1.0 mm
5% 2222 373 42... on request
+10% 2222 373 45... t
Taped on reel H = 18.5 mm; note 1 - e
+5% 2222 373 46... on request
Note

1. H =in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 373
URdc = 250 V; URac = 160 V loose and taped
CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
DIMENSIONS LOOSE IN BOX REEL
C o MASS lg=5.0 +1.0 mm H=18.5mm
() (mm) (9) last 5 digits of
catalogue number(!) SPQ SPQ
C-tol = £+10%
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.15 41154
0.18 50x11.0x17.5 T 41184 1000 1100
0.22 41224
0.27 41274
0.33 41334
0.39 6.0x12.0x17.5 1.4 41394 1000 900
0.47 41474
0.56 41564
0.68 7.0 x13.5:x 17.5 1.9 41684 1000 800
0.82 41824
10 85x15.0x17.5 2.6 41105 1000 650
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
1.2 41125
15 8.5x 18.0 x26.0 4.4 41155 200 450
1.8 41185
25 10.0 x 19.5 x 26.0 55 41225 200 350
Pitch = 27.5 £0.4 mm; d; = 0.80 +0.08 mm
2.7 41275
33 13.0x23.0 x 31.0 10.4 41335 100 250
3.9 41395
47 15.0x25.0x 31.0 12.5 41475 100 200

Available on request

CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
c DIMENSIONS MASS loose in box; Iy = 5.0 +1.0 mm taped on reel; H = 18.5 mm()
(uF) bxhxl (@) last 5 digits of last 5 digits of
(mm) catalogue number SPQ catalogue number SPQ
C-tol = +10% | C-tol = +5% C-tol = +10% | C-tol = £5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.47 90042 90043 90048 90049
0.56 6.0 x 15.5x26.0 2.5 90052 90053 200 90058 90059 600
0.68 90062 90063 90068 90069
0.82 90072 90073 90078 90079
1 7.0x16.5 x26.0 32 90082 90083 200 90088 90089 550
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
12 90172 90173 90174 90175
15 20x190u310 | 58 90092 90093 190 90098 90099 W
1.8 90102 90103 90108 90109
sg | MORBONILG | B8 90112 90113 150 90118 90119 o
Notes

1. The shading indicates preferred types.
2. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors MKT 373

MKT 373 GENERAL DATA PITCH 15/22.5/27.5 mm

DR01306 Qd,
Fig.15 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <76 x 1074 <130 x 104 <250 x 10~*
0.1 uF < C<0.47 uF <75x 10~ <130 x 10~ <300 x 10~
0.47 uF <C<1.0uF <75x 1074 <130 x 104 -
10uF<C<1.5puF <75x 10~ <150 x 104 =
Rated voltage pulse slope (dU/dt)g at Urge:
P=15mm 34 V/us
P =22.5mm 14 V/us
P =27.5mm 12 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 400 V DC versions
PACKAGING DIMENSIONS C-tol c :':'F,:Bgl?IEGrLLSMgFER ORDERING
] +10% 2222373 51.. preferred
Loose in box k=5.0£1.0 mm
5% 2222 373 52... on request
+10% 2222 373 55... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 373 56... on request
Note

1. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging’.
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Metallized polyester film capacitors MKT 373
URdc = 400 V; Upyc =220 V loose and taped
CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
R LOOSE IN BOX REEL
C bse s 8 MASS lt=5.0 1.0 mm H=18.5 mm
(uF) (mm) (9) last 5 digits of
catalogue number (1) SPQ SPQ
C-tol = +10%
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.047 51473
0.056 51563
0.068 50x11.0x17.5 11 51683 1000 1100
0.082 51823
0.1 51104
0.12 51124
015 6.0x12.0x17.5 1.4 51154 1000 900
0.18 51184
0.02 7.0x13.5x17.5 1.9 51204 1000 800
0.27 51274
0.33 8.5x15.0x17.5 2.6 51334 1000 650
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.39 51394
0.47 8.5x18.0x26.0 4.4 51474 200 450
0.56 4.4 51564
068 10.0 x 19.5 x 26.0 55 51684 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.82 51824
1 11.0x21.0x31.0 7.8 51105 100 300
1.2 51125
15 15.0 x25.0 x 31.0 12.8 51155 100 200

Available on request

CATALOGUE NUMBER 2222 373 ..... AND PACKAGING
& DIMENSIONS — loose in box; Iy = 5.0 +1.0 mm taped on reel; H = 18.5 mm(®
(WF) bxhxl @) last 5 digits of last 5 digits of
(mm) catalogue number SsPQ catalogue number SPQ
C-tol = +10% | C-tol = +5% C-tol = +10% | C-tol = +5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.22 6.0 x 15.5 x 26.0 25 90122 90123 200 90128 90129 600
2| roxtosxmo | 92 | i | M a0 | 2 | mw | w
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
068 | 9.0x19.0x31.0 | 58 | 90152 | 90153 [ 100 | 90158 [ 90159 [ 400

Notes
1. The shading indicates preferred types.
2. H=in-tape height for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Metallized polyester film capacitors

MKT 370/371/372/373

CONSTRUCTION
Description

e Low-inductive wound cell of metallized
polyethylene terephthalate (PETP) film, potted with
epoxy resin in a blue flame-retardant case

¢ Radial leads, solder-coated:
— Copper clad steel wire (pitch = 2e)
— Copper wire (pitch > 2e)

e Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

metallized polyester film

" metal spray layer

" connecting wire

DRo1102 | |

Fig.16 Construction.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

1996 Oct 21

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be

ensured that the stand-off pips are in good contact with the

printed-circuit board.

e For pitches of <15 mm capacitors shall be mechanically
fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.17:

e Eccentricity see Fig.17. The maximum eccentricity is
smaller than or equal to the wire diameter of the product
concerned.

e Product height with seating plane as given by “IEC 717"
as reference: hpax < h +0.3 mm.

=

|- bra=b+03mm
eccentricity—__ 1. | . | | | ¥

DRY30750

I max =1+ 0.3 mm

Fig.17 Lay-out.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Philips Components Product specification

Metallized polyester film capacitors MKT 370/371/372/373

Capacitance

All capacitance values are specified at 1 kHz.

DR01313
2
AC/C
(%)
1
—1 1]
4 L
I~
™~
™~
= \\‘\
-2 \
N
b
-3
102 102 104 108
f (Hz)
Fig.18 Capacitance change as a function of frequency; typical curve.
DR01314
AC/C
(%) g
2
a. 63V, MKT 370;0.12t0 1.2 uF
b. 400V series
c. 250V series b
d. 100V series
e. 63V except MKT 370; 0.12to 1.2 pF /»’—'——’/
0
/ \\\ c
N
2 / e d
\- e
e
-4
-60 -20 20 60 100 Tamb (°C)
Fig.19 Capacitance change as a function of ambient free air temperature; typical curves.
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Metallized polyester film capacitors MKT 370/371/372/373
Impedance
DR950640
102 = :
MKT 370
Impedance
(] ™~
_—
1 6. 631
10 AT Sy 100 25017 0
N~ s \r\ -
10° b - =S =ngl
25
= \[/
107 = s
\\ // A
N
102 \
10°
104 10% 108 107 f (Hz) 108
Fig.20 Impedance as a function of frequency; typical curves.
Temperature

e Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% and without condensation.

Voltage

e Category voltage: U; = 0.8 x Ugge

o Test voltage between leads: 1.6 x Uggc

e Test voltage between interconnected leads and case (foil method): 2 x Uggc (min. 200 V).
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Metallized polyester film capacitors MKT 370/371/372/373

Maximum RMS voltage (sinewave) as a function of frequency for Ty, < 85 °C

> 2222 370 DRO1314a
10
AC voltage
(V) NN
\\ | ™
NI NN
\\ { \\
N
101 N
NN
~N
1
100
103 104 f (H2) 107
Fig.21 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 63 V.
5 2222 370 DR01314b
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\\\
100 .
103 104 10% f (H2) 10
Fig.22 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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Metallized polyester film capacitors MKT 370/371/372/373
103 2222 370 DRO1314d
AC voltage
V)
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Fig.23 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 250 V.
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Fig.24 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 400 V.
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Metallized polyester film capacitors MKT 370/371/372/373
5 2222 371 DRO1314e
10 I
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Fig.25 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 63 V.
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Fig.26 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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Metallized polyester film capacitors MKT 370/371/372/373
i6? 2222 371 DRO01314g
AC voltage
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Fig.27 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 250 V.
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Fig.28 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 400 V.
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Metallized polyester film capacitors MKT 370/371/372/373
" 5 2222 372 DRO1314i
AC voltage =~ J
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Fig.29 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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Fig.30 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Urge = 250 V.
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Metallized polyester film capacitors MKT 370/371/372/373
103 2222 372 DR01314k
AC voltage
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N
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Fig.31 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 400 V.
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Fig.32 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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Metallized polyester film capacitors MKT 370/371/372/373
103 2222 373 DR01314m
AC voltage
V)
5 SRR
10

N
RN
NN
\§d\\ ‘
17 h \\‘L LI 2200F
] 470 nF
L 1000 nF
N
T NN
2200 nF 3 <
4700 nF o
6800 nF NN
100 ‘ \\\§\\\\
102 103 10* 10° 10° f (Hz) 107

Fig.33 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 250 V.
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Fig.34 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 400 V.
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Metallized polyester film capacitors MKT 370/371/372/373

Maximum RMS voltage (sinewave) as a function of frequency for Tamp > 85 °C
The maximum RMS voltage in Figs 21 to 34 has to be multiplied by a factor given in Fig.35.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 38 and 39.

i — — - —
factor ‘ IR ( ‘ ‘

1.0; 1 |

08 | | | | \

0.6 - ; L =

o] EEEEENEEE

0.2

-60 -40 -20 0 20 40 60 80 100

Fig.35 Multiplying factor as a function of temperature.
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Metallized polyester film capacitors

MKT 370/371/372/373

Tangent of loss angle

f (Hz)

Fig.36 Tangent of loss angle as a function of frequency; typical curve.

TANGENT OF LOSS ANGLE
STYLE CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
—4 -4 -4
0599 370 C<0.1uF <75 x 10 <130 x 10 <250 x 10
0.1 uF < C<0.47 uF <75x 104 <130 x 104 <300 x 104
2222 371 047 uF<C<1uF <75 x 104 <130 x 104 -
C<0.1pF <75x 1074 <130 x 104 <250 x 104
2222 372 0.1 uF < C <0.47 uF <75 x 104 <130 x 104 <300 x 104
047 uF<C<1yuF <75x 104 <130 x 104 -
1uF < < = < 4 -
2022373 uF <C<10pF 75% 10 150 x 10
C>10uF <75x 1074 - -
3 DR01315
10
dissipation
factor
(x 10-4)
LT
(‘/
//
102
//
LT
10!
102 108 104 10%

Rated voltage pulse slope (dU/dt)g

RATED VOLTAGE MAXIMUM RATED PULSE LOAD (V/us) AS A FUNCTION OF PITCH()
Ugr (V) P=5mm | P=75mm |[P=100mm |P=150mm | P=225mm | P =27.5 mm
63 60 18 = = - -
100 110 36 34 14 5 4
250 330 70 50 16 7 6
400 630 190 80 34 14 12

Notes

1. The maximum pulse load values are valid for voltages equal to the rated voltage. For lower voltages the given values
may be multiplied by Urgc and divided by the applied voltage.

2. Ifthe pulse requirement is satisfied, a check must be made to ensure that the maximum dissipation is not exceeded.
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Metallized polyester film capacitors MKT 370/371/372/373

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute +5 seconds, the voltage being
10 +1 V for the 63 V version, and 100 +15 V for the 100, 250 and 400 V versions:

* Resistance between leads, for C <0.33 pF:
— 63 and 100 V versions: >15000 MQ
— 250 and 400 V versions: >30000 MQ
¢ RC time between leads, for C > 0.33 uF:
— 63 and 100 V versions: >5000 s
— 250 and 400 V versions: >10000 s
* Resistance between interconnected leads and case (foil method): >30000 MQ.

DR01316
10° : : : ]
T 2 it 1
o —— f ——
(s) -
104
103
|
102
-50 0 50 Tamb (°C) 100
Fig.37 RC product as a function of ambient free air temperature; typical curve.
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Metallized polyester film capacitors MKT 370/371/372/373
Maximum dissipation
. . . o ¢ DR961350
Power dissipation curves as a function of pitch and 250
capacitor thickness (see Figs 38 and 39) (Prr‘|lavx) 1s
m
PITCH 200
Bmax (mm) 14 \
(mm) = \\
5 7.5 10 15 225 | 275 150 b
25 1 2 - - - - 1 \
10

35| 3 - = = - - ’ \

40| - 5 7 - - - : N

45| 4 - A - = - = N

50| 5 7 10 | 10 | - = ’

.

6.0 6 _ _ n 14 _ 0o 20 40 60 80 100

7.0 - - - 12 15 = Tams (C)

8.5 - - - 13 16 -

9.0 = = = = = 18 Fig.38 Maximum permissible power dissipation
10.0 = - = . 17 = as a function of ambient temperature, at
1.0 — — — _ _ 18 various capacitor dimensions.

13.0 - - - - - 19
15.0 - - - - - 20
18.0 - - - - - 21 DR961360
Pmax
(mW) \
750 \\
; \
\ A\
500 1 \\\ \\
- ARAN
) \\
15 QAN
- i AN
AN\
AN
0 |
0 20 40 60 80 100
Tamb (.C)
Fig.39 Maximum permissible power dissipation
as a function of ambient temperature, at
various capacitor dimensions.

1996 Oct 21 217



Philips Components Product specification

Metallized polyester film capacitors MKT 370/371/372/373

Application note

To select the capacitor for a certain application, the following conditions must be checked:

1
2.

The peak voltage (Up) shall not be greater than the rated DC voltage (Urdc)-

The peak-to-peak voltage (Up.p) shall not be greater than 2 x J/2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

The peak current (I,) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

- o()
Ipmax = C( at max

Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see Section “Rated voltage pulse slope (dU/dt)R” for more details) may be multiplied by Ugge
and divided by the applied voltage.

The dissipated power shall not be greater than the maximum permissible power dissipation shown in Figs 38 and 39.
The free air ambient temperature for the capacitor does not exceed the category temperature.

Since all metallized polyethylene terephthalate film capacitors have an intrinsically active flammability risk after a

capacitor breakdown (short circuit), it is recommended that for MKT styles the power to the component is limited to
10 times the maximum allowed power dissipation (Pmax) during the short circuit failure mode of the capacitor.

1996 Oct 21 218



Philips Components

Product specification

Metallized polyester film capacitors

MKT 370/371/372/373

MARKING
Product marking

CAPACITORS WITH PITCH <10 mm: STYLES 2222 370,
2222 371, 2222 372

The capacitors are marked by laser print on the top with
the following information:

1. Capacitance code in accordance with
“IEC 62”:n=nF; u=uF
2. Tolerance on rated capacitance: K = +10%; J = +5%;
and on the side with the following information:
1. Year and week of manufacture (e.g. 9210).
2. Rated voltage (DC) (e.g. 100 V).
3. Code for dielectric material (MKT).
4. Code for factory of origin (HQ)

CAPACITORS WITH PITCH 15 mm: STYLES 2222 373

The capacitors are marked by laser print on the top with
the following information:

1. Rated capacitance code in accordance with “/EC 62”:

ni=nF; I =pF

Tolerance on rated capacitance: K = £10%; J = +5%
Rated voltage (DC) (e.g. 100 V)

Manufacturer’s type designation (373)

Code for dielectric material (MKT);

o A e 1D

and on the side with the following information:
1. Manufacturer (PHILIPS)

2. Code for factory of origin (HQ)

3. Year and week of manufacture (e.g. 9210).

CAPACITORS WITH PITCH 22.5 AND 27.5 mm:
STYLES 2222 373

The capacitors are marked on the top with the following
information:

1. Rated capacitance code in accordance with “/EC 62"

n=nF, pu=pF

Tolerance on rated capacitance: K = £10%; J = 5%
Rated voltage (DC) (e.g. 100 V)

Manufacturer (PHILIPS)

Manufacturer’s type designation (373)

Code for dielectric material (MKT)

Code for factory of origin (HQ)

® N o s e

Year and week of manufacture (e.g. 9210).

1996 Oct 21

5. Manufacturer’s type designation (e.g. 372)
6. Manufacturer (PHILIPS).

HEAD FACE FRONT FACE
9210
100V

MKT-HQ
372-PH

DR941940 n-’ 1

Fig.40 Example of marking for a capacitor
with pitch <10 mm.

HEAD FACE FRONT FACE

470n K 100V
373 MKT

PHILIPS
HQ9210

DR941950

Fig.41 Example of marking for a capacitor
with pitch 15.0 mm.

HEAD FACE

DR341960

22 K 100V PHILIPS
373 MKT HQ9210

Fig.42 Example of marking for a capacitor
with pitch 22.5 and 27.5 mm.
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Metallized polyester film capacitors

MKT 370/371/372/373

Package marking

The package containing the capacitors is marked as shown in Fig.43.

(PHILIPS COMPONENTS

o s e op oo

=y

MADE IN BELGIUM
METAL. PETP FILM CAPACITOR
MKT RADIAL POTTED TYPE

1pF t18% 108v= 5510856

LT el

ORIG {170 RPC HR 5210

N D

™E MKT 373

([P0 2222 373 21105

HMIIHII!IIIllﬂlllll!lliiIIIIIIIIIIII!IHIIIIIIIIIIIIIIHIIIINIINIIM

oY 19008 DATE 9640

T A0

S

CCA339

Fig.43 Barcode label.

Barcode label marking

LINE
1

g B~ W N

10

MARKING EXPLANATION
Manufacturer's name
Country of origin
Sub-family

Type description

Capacitance value, tolerance, voltage
and climatic category (“IEC 68-1")

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Wage number of final inspection (only for
2e - 3e - 4e products)

Product type description

Quantity and production period, year and
week code

Product code (12NC)
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MKT 370/371/372/373

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

lac/C| <2%
Atan § <30 x 104; note 2

Robustness of component

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s?; 6 hours

half sinewave; 490 m/s2; 11 ms

|AC/Cl < 3%
Atan § < 30 x 1074; note 2

Climatic sequence

Dry heat:
“IEC 68-2-2"

Damp heat cyclic, test Db, first cycle:

“IEC 68-2-30"

Cold:

‘IEC 68-2-1"

Damp heat, test Db,
remaining cycles:
“IEC 68-2-30"

16 hours; 100 °C

2 hours; -55 °C

[AC/ICl <3%
Atan § < 50 x 1074; note 2

Rins = 50% of specified value
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TEST i REQUIREMENTS
(quick reference)
Other applicable tests
Damp heat, steady state: 56 days; 40 °C; 90 to 95% RH |AC/C| < 5%
Eenes Atan § <50 x 104; note 2
Rins = 50% of specified value
Endurance (DC): 2000 hours; |AC/C| < 5%
“IEC 384-2" 1.25 x Upqc; 85 °C e
1.25 x Ugge: 100 °C Atan 8 <30 x 107; note 2
Rins = 50% of specified value
Heat storage: 2000 hours; 100 °C [acC/C| < 3%
i Atan § <30 x 1074; note 2
Endurance (AC) for capacitors 1000 h: 1.1 X Ugac; 85 °C [AC/C| < 8% (style 370)
with >200 V (RMS): |AC/C| < 5% (style 371)
“IEC 384-2" |AC/C| < 3% (style 372 and 373)
Atan § < 30 x 107%; note 2
Resistance to detergents: lac/Cl <1%
e Atan & < 30 x 104; note 2
Rins = 50% of specified value
Resistance to soldering heat body temperature: 100 °C; |AC/C| < 2% (C < 10 nF)
with preheating: bath temperature: 260 °C; [AC/C| <1% (C > 10 nF)
IEC 384-2 dwell time: 5 s Atan & < 30 x 10-%: note 2
Passive flammability class C no burning
(styles 372 and 373):
“IEC 695-2-2"
Notes

1. For detailed information, see “Type specification”.
2. Measuring frequency 10 kHz.
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Preliminary specification

Metallized polyester film capacitors MKT 470
MKT RADIAL POTTED CAPACITORS PITCH 5 mm
{ A T T
DR930010
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e Low-inductive wound cell of DESCRIPTION VALUE
metalllze.d (FalR mn_] ) Capacitance range (E12 series) 0.001 to 1.2 uF
% Foitin wilti SRoXy. fokn 11 Capacitance tolerance +10%; £5%
flame-retardant case
« Hadial lsads ot soldercoated Réted .voltage (DC) 63 V; 100 V; 250 V; 400 V
fecuma wire Climatic category 55/125/56
« Withstands thermal shocks, oils, Maximum application temperature 125°C
solvents and rinsing liquids Rated temperature 85°C
¢ Small stand-off pips to allow Tangent of loss angle at 100 kHz 150 x 104
removal of solder flux Reference specification IEC 384-2
« Suitable for high density Performance grade grade 1 (long life)
packaging.
APPLICATIONS
e Blocking and coupling of signals
¢ Bypass and energy reservoir
¢ Filter networks
¢ Pulse circuits
e Heavy duty and automotive
e Where high reliability is required.
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Metallized polyester film capacitors MKT 470
MKT 470 GENERAL DATA PITCH 5 mm
-~ | —»\ - rf b ——1
h
P ‘ k
S/ +
“4—P—s- DR930280 ol Od,
Fig.2 Outline.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <60 x 1074 <120 x 1074 <200 x 104
0.1 uF < C <047 uF <60 x 1074 <120 x 104 <240 x 1074
047 uF<C<1.2pF <60 x 1074 <120x 104 =
Rated voltage pulse slope (dU/dt)g at Ugge 100 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 63 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 470 75... preferred
Ammopack H =18.5 mm; note 1
+5% 2222 470 76... preferred
+10% 2222 470 11... on request
ly=4.0 +1.0/-0.5 mm
. +5% 2222 470 12... on request
Loose in box
+10% 2222 470 15... on request
lt=26.0 £1.0 mm
5% 2222 470 16... on request
+10% 2222 470 18... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 470 19... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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MKT 470

Ugdc = 63 V; Urac =40 V loose and taped
CATALOGUE NUMBER 2222 470 ..... AND PACKAGING
AMMOPACK REEL LOOSE IN BOX
c DIMENSIONS MASS H = 18.5 mm I = Iy =
bxhxl 4.0 mm | 26.0 mm
(HF) i © s
last 5 digits of
catalogue number(") SPQ SPQ sPQ SPQ
C-tol =+10% | C-tol = +5%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.068 75683 76683
0.082 25X6.5%x7.2 0.25 75823 76823 2000 2000 2000 1000
0.1 75104 76104
0.12 75124 76124
0.15 75154 76154
0.18 75184 76184
0.22 3.5x8.0x7.2 0.35 75224 76224 1500 1500 2000 1000
027 75274 76274
0.33 75334 76334
0.39 75394 76394
0.47 75474 76474
0.56 45%x95x7.2 0.45 75564 76564 1000 1000 2000 1000
0.68 75684 76684
0.82 75824 76824
1 6.0x11.0x7.2 0.60 75105 76105 750 1000 2000 1000
1:2 75125 76125
Note
1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 470
MKT 470 GENERAL DATA PITCH 5 mm
- | —>| e [4— b ——‘
h
# .
*/— P— DR930280 e Qd,
Fig.3 Outline.

Specific reference data for the 100 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1pF <60 x 1074 <120 x 1074 <200 x 104
0.1 uF < C<0.47 uF <60 x 1074 <120 x 104 <240 x 1074
0.47 uF < C £0.56 puF <60 x 104 <120 x 1074 =
Rated voltage pulse slope (dU/dt)g at Uggc 160 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 470 85... preferred
Ammopack H = 18.5 mm; note 1
+5% 2222 470 86... preferred
+10% 2222 470 21... on request
ly = 4.0 +1.0/~0.5 mm
. +5% 2222 470 22... on request
Loose in box
+10% 2222 470 25... on request
ly=26.0+£1.0 mm
+5% 2222 470 26... on request
+10% 2222 470 28... on request
Taped on reel H = 18.5 mm; note 1
+5% 2222 470 29... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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MKT 470

URdc = 100 V; Upac = 63 V

loose and taped

CATALOGUE NUMBER 2222 470

..... AND PACKAGING

AMMOPACK REEL LOOSE IN BOX
c | Potmar | mass H=18.5 mm s | i
(uF) (mm) @ —
last 5 digits of
catalogue number(?) SPQ SPQ SPQ sSPQ
C-tol =+10% | C-tol = +5%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.022 85223 86223
0.027 85273 86273
0.033 85333 86333
25x65XT7.2 0.25 2000 2000 2000 1000
0.039 85393 86393
0.047 85473 86473
0.056 85563 86563
0.068 85683 86683
0.082 85823 86823
3.5%x8.0x7.2 0.35 1500 1500 2000 1000
0.1 85104 86104
0.12 85124 86124
0.15 85154 86154
0.18 45%x95x%x72 0.45 85184 86184 1000 1000 2000 1000
0.22 85224 86224
0.27 85274 86274
0.33 85334 86334
0.39 6.0x11.0x7.2 0.65 85394 86394 750 1000 2000 1000
0.47 85474 86474
0.56 85564 86564
Note
1. The shading indicates preferred types.
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MKT 470 GENERAL DATA PITCH 5 mm
-~ b
| =
h
/ | h
Z — DRY30280 ! “—@dr
Fig.4 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <60 x 104 <120 x 104 <200 x 1074
0.1 uF<C<0.12 uF <60 x 1074 <120 x 104 <240 x 104
Rated voltage pulse slope (dU/dt)g at Ugge 400 V/us
R between leads >15000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 470 35... preferred
Ammopack H = 18.5 mm; note 1 1
+5% 2222 470 36... preferred
+10% 2222 470 41... on request
lt=4.0 +1.0/~0.5 mm
i +5% 2222 470 42... on request
Loose in box
+10% 2222 470 45... on request
lk=26.0£1.0 mm
5% 2222 470 46... on request
+10% 2222 470 48... on request
Taped on reel H =18.5 mm; note 1
5% 2222 470 49... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors

MKT 470

URdc = 250 V; Upac = 160 V

loose and taped

CATALOGUE NUMBER 2222 470 ..... AND PACKAGING
AMMOPACK REEL LOOSE IN BOX
DIMENSIONS . Iy = Iy =
- bxhxl i b 1Resd o 4.0mm | 26.0 mm
(uF) P @
last 5 digits of
catalogue number(") SPQ SPQ sPQ SPQ
C-tol =+10% | C-tol = +5%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.01 35103 36103
0.012 35123 36123
25x%x6.5x7.2 0.25 2000 2000 2000 1000
0.015 35153 36153
0.018 35183 36183
0.022 35223 36223
0.027 35273 36273
3.5x8.0x7.2 0.35 1500 1500 2000 1000
0.033 35333 36333
0.039 35393 36393
0.047 35473 36473
0.056 45x%x95x%x7.2 0.45 35563 36563 1000 1000 2000 1000
0.068 35683 36683
0.082 35823 36823
0.1 6.0x11.0x7.2 0.60 35104 36104 750 1000 2000 1000
0.12 35124 36124
Note
1. The shading indicates preferred types.
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Metallized polyester film capacitors MKT 470
MKT 470 GENERAL DATA PITCH 5 mm
Fig.5 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.047 uF <60 x 104 <120 x 1074 <200 x 1074
Rated voltage pulse slope (dU/dt)g at Ugge 800 V/us
R between leads >15000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 470 65... preferred
Ammopack H = 18.5 mm; note 1
+5% 2222 470 66... preferred
+10% 2222 470 51... on request
ly=4.0 +1.0/-0.5 mm
. +5% 2222 470 52... on request
S +10% 2222 470 55 t
Iy = 26.0 £1.0 mm Al b
5% 2222 470 56... on request
+10% 2222 470 58... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 470 59... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized polyester film capacitors

MKT 470

URdc = 400 V; Ugac =220 V

loose and taped

CATALOGUE NUMBER 2222 470 ..... AND PACKAGING
AMMOPACK REEL LOOSE IN BOX
c DIMENSIONS MASS H =85 tiiy Iy = k=
bxhxl 4.0 mm | 26.0 mm
(HF) (D] ©) =
last 5 digits of
catalogue number(!) sPQ sPQ sPQ SPQ
C-tol =£10% | C-tol = +5%
Pitch = 5.0 +0.3 mm; d; = 0.50 £0.05 mm
0.001 65102 66102
0.0012 65122 66122
0.0015 65152 66152
0.0018 65182 66182
0.0022 65222 66222
0.0027 65272 66272
25x6.5x%x7.2 0:25 2000 2000 2000 1000
0.0033 65332 66332
0.0039 65392 66392
0.0047 65472 66472
0.0056 65562 66562
0.0068 65682 66682
0.0082 65822 66822
0.01 65103 66103
0.012 3.5%x8.0x%x7.2 0.35 65123 66123 1500 1500 2000 1000
0.015 65153 66153
0.018 65183 66183
0.022 4.5%95%x72 0.45 65223 66223 1000 1000 2000 1000
0.027 65273 66273
0.033 65333 66333
0.039 6.0x11.0x7.2 0.60 65393 66393 750 1000 2000 1000
0.047 65473 66473
Note
1. The shading indicates preferred types.
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MKT 470

CONSTRUCTION
Description

¢ Low-inductive wound cell of metallized
polyethylene terephthalate (PETP) film, potted with
epoxy resin in a flame-retardant case

« Radial leads, copper clad iron wire

¢ Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

metallized polyester film

i

iy L_j‘"TP.J T
- e B e W
R

metal spray layer

connecting wire

DpRot102 | |

Fig.6 Construction.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK TEST

In order to withstand vibration and shock tests, it must be
ensured that the stand-off pips are in good contact with the
printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.7:

e Eccentricity see Fig.7. The maximum eccentricity is
smaller than or equal to the wire diameter of the product
concerned.

e Product height with seating plane as given by “/EC 717"
as reference: hpax < h +0.3 mm.

-
|
i

bmax=b + 0.3 mm

DR930750

Imax =1+ 0.3 mm

Fig.7 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1°C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR01313

AC/C
(%)

-1

-2

102 108 104 105
f (Hz)

Fig.8 Capacitance change as a function of frequency; typical curve.

DR930020

10 LL

AC/C
/

(%)

-60 -40 -20 0 20 40 60 80 100 120
Tamb (°C)

Fig.9 Capacitance change as a function of temperature; typical curve.
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Impedance
2 DR960210
10 = :
MKT 470
Impedance =
(®)) \
1 63\ 63): 25¢
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Fig.10 Impedance as a function of frequency; typical curves.

Temperature

e Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

¢ Up to 85 °C: operating voltage = rated voltage

e Above 85 °C, DC and AC voltage derating is 1.25%/°C

o Category voltage: U; = 0.5 X Uggc

Test voltage between leads: 1.6 x Ugqgc

o Test voltage between interconnected leads and case (foil method): 2 x Uggc (min. 200 V).
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Maximum RMS voltage (sinewave) as a function of frequency for T, <85 °C

DR930030

TT [
I I

AC voltage
W LN

/Y,
/

10"

/
Vi

100 5 P 7
10 10 f (Hz) 10
Fig.11 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Upgc = 63 V.
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Fig.12 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 100 V.
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DR960830
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MKT 470
AC voltage
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Fig.13 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge =250 V.
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Fig.14 AC voltage (RMS value) as a function of frequency at Tymp < 85 °C for Ugge = 400 V.
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Maximum RMS voltage (sinewave) as a function of frequency for T,y > 85 °C
The maximum RMS voltage in Figs 11 to 14 has to be multiplied by a factor given in Fig.15.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Fig.18.

DR960220

factor

0.8 \

0.4

Tams (°C)

Fig.15 Multiplying factor as a function of temperature.
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Tangent of loss angle
TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
C<0.1puF <60 x 104 =120 104 <200 x 1074
0.1 uF <C <047 uF <60 x 1074 <120 x 104 <240 x 1074
047 uF<C<1.2puF <60 x 104 <120 x 104 -
DR930250
103 : J
! 1
dissipation :
factor |
(x1074)
/"‘”—
/‘//
102 o
l‘/// ]
/ |
‘ |
L |11
1
10 102 108 104 10°
f (Hz)
Fig.16 Tangent of loss angle as a function of frequency; typical curve.
Rated voltage pulse slope (dU/dt)g
RATED VOLTAGE MAXIMUM RATED PULSE LOAD
Ur (V) (Vius)N@
63 100
100 160
250 400
400 800

Notes

1. The maximum pulse load values are valid for voltages equal to the rated voltage. For peak-to-peak voltages lower

than Ugqc, the given values may be multiplied by Ugqyc and divided by the applied voltage.

2. Ifthe pulse requirement is satisfied, a check must be made to ensure that the maximum dissipation is not exceeded.

1996 Oct 21



Philips Components Preliminary specification

Metallized polyester film capacitors MKT 470

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute +5 seconds, the voltage being
10 £1 V for the 63 V version, and 100 +15 V for the 100, 250 and 400 V versions:

¢ Resistance between leads, for C < 0.33 uF: >15000 MQ

¢ RC time between leads, for C > 0.33 uF: >5000 s

* Resistance between interconnected leads and case (foil method): >30000 MQ.

DR930260

10%
RC o
(s)

P~
104 \\
\\
.
\\\
103 \\
\\
N
N
102 \
-50 0 50 100 TornpilfC)
Fig.17 RC product as a function of temperature; typical curve.
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Maximum dissipation
DR930050

Power dissipation curves as a function of pitch and o [ I
capacitor thickness (see Fig.18) (m"\‘,?;)
Bmax 5 mm pitch .
(mm) )
2.5 1 ‘
3.5 2 \
45 3 i e N
6.0 4 100 —2 <
1 \\\
\ \
\\
0l | \
0 25 50 75 100 125
Tamb (:C)

Fig.18 Maximum permissible power dissipation
as a function of ambient temperature, at
various capacitor dimensions.

Application note

To select the capacitor for a certain application, the following conditions must be checked:
1. The peak voltage (Up) shall not be greater than the rated DC voltage (Urqc)-

2. The peak-to-peak voltage (Up.p) shall not be greater than 2 x /2 times the rated AC voltage (Urac) to avoid the
jonisation inception level.

3. The peak current (I) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

- o(W)
Ipmax = C( Ot max

Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see Section “Rated voltage pulse slope (dU/dt)R” for more details) may be multiplied by Uggc
and divided by the applied voltage.

The dissipated power shall not be greater than the maximum permissible power dissipation stated in Fig.18.
The free air ambient temperature for the capacitor does not exceed the category temperature.

6. Since all metallized polyethylene terephthalate film capacitors have an intrinsically active flammability risk after a
capacitor breakdown (short circuit), it is recommended that for MKT styles the power to the component is limited to
10 times the maximum allowed power dissipation (Pnax) during the short circuit failure mode of the capacitor.

1996 Oct 21 240



Philips Components Preliminary specification

Metallized polyester film capacitors MKT 470

MARKING

Product marking

FRONT FACE

CAPACITORS WITH PITCH 5 mm:

The capacitors are marked by inkjet print on the side with
the following information:

1. Capacitance code in accordance with “/EC 62
ni= nF; 1 =k

2. Tolerance on rated capacitance: K = +10%; J = +5%
3. Rated voltage (DC) (e.g. 63 V)
4. Manufacturer (PHILIPS).

Fig.19 Example of marking.

Package marking

The package containing the capacitors is marked as shown in Fig.20.

(- N Barcode label marking
. [PHILIPS COMPONENTS
2. | MADE IN BELGIUM LINE MARKING EXPLANATION
3. |METAL. PETP FILM CAPRCITOR 1 Manufacturer's name
4. | MKT RADIAL POTTED TYPE 2 Country of origin
5 | 8.68uF +18% 63V= 55712596 3 Sub-family
4 Type description
5 Capacitance value, tolerance and climatic

8. category (“/EC 68-1")

0]

IMEMENRBRIE = | 7 terence oo coce. 2

Country of origin in code: 170 (Belgium)

7|RIG {178 R HQ Responsible production centre: HQ
1 A Work order: WO
8 |TYPE MKT 4780 8 Product type description
9 Quantity and production period, year and

1 0 AT week code

10 Product code (12NC
°.|GTY DOBO OATE 9EPE (12NC)

1 0 A O

12 | CODERE oD 470 11684

B

CCA332

Fig.20 Barcode label.
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MKT 470

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| < 2%

Atan § < 30 x 1074(C < 470 nF)
Atan § <20 x 104 (C > 470 nF)

Robustness of component

Vibration:
“IEC 68-2-6”

Shock:
“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s2; 6 hours

half sinewave; 490 m/s2; 11 ms

|ac/C| < 3%

Atan 8 < 30 x 1074(C < 470 nF)
Atan § <20 x 10~ (C > 470 nF)

Climatic sequence

Dry heat:
“IEC 68-2-2”

“IEC 68-2-30”

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Damp heat, cyclic, test Db, first cycle:

16 hours; 125 °C

2 hours; 55 °C

|AC/C| < 3%

Atan § <50 x 10~4(C < 470 nF)
Atan 8 <30 x 10~ (C > 470 nF)

Rins = 50% of specified value

Other applicable tests

Damp heat steady state:
“IEC 68-2-3”

56 days; 40 °C; 90 to 95% RH

[AC/C| <5%

Atan § < 50 x 10~4(C < 470 nF)
Atan § <30 x 10 (C > 470 nF)

Rins = 50% of specified value

Endurance (DC):
“IEC 384-2”

2000 hours;
1.25 X URgqc; 85 °C
1.25 X UCdc; 125 °C

|AC/C| <5%

Atan § < 50 x 10~4(C < 470 nF)
Atan § <30 x 104 (C > 470 nF)

Rins = 50% of specified value

Heat storage:
“IEC 384-2”

2000 hours; 125 °C

|AC/Cl| < 3%

Atan 8 < 30 x 1074(C < 470 nF)
Atan § <20 x 104 (C > 470 nF)
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TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Resistance to detergents:
“IEC 384-2"

lAC/Cl £ 1%

Atan 8 < 30 x 1074(C < 470 nF)
Atan § <20 x 104 (C > 470 nF)

Rins = 50% of specified value

Resistance to soldering heat
with preheating:
“IEC 384-2”

body temperature: 125 °C
bath temperature: 260 °C
dwell time: 5 s

|aC/Cl <1%

Atan § < 30 x 1074(C < 470 nF)
Atan § 20 x 1074 (C > 470 nF)

Passive flammability:
“IEC 695-2-2”

class C

no burning

Note

1. For detailed information, see “Type specification”.
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MKPS 390/391/392/393/394

MKPS CHIP CAPACITORS

SIZES 1206/1210/1812/2220/2824

<l
DR930430

Fig.1 Simplified outline.

FEATURES

e Self-encased chip capacitor for
surface mounting

Stacked metallized non-flammable
film cell

Solder-coated terminations

Solvent resistant without damage

e Case sizes: 1206, 1210, 1812,
2220, 2824

e Taped versions for automatic
placement.

APPLICATIONS

e Blocking and coupling

¢ Tuning in data processing and
telecommunication equipment.

1996 Oct 21

QUICK REFERENCE DATA

DESCRIPTION

VALUE

Capacitance range (E12 series); note 1

0.22 to 470 nF

Capacitance tolerance

+10%; £5%

Rated voltage (DC) 25V; 160 V
Rated voltage (AC) 16 V; 100 V
Climatic category 55/125/56
Rated temperature 100 °C
Maximum application temperature 125 °C
Tangent of loss angle at 100 kHz 25 x 104

Reference specification

IEC: 40/782/FDIS and EN 132500

Performance grade

grade 1

Note
1. E24 series available on request.
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MKPS GENERAL DATA

Fig.2 Outline.

Specific reference data for the 25 V and 160 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle <40 x 1074 <50 x 1074 <100 x 104
Rated voltage pulse slope (dU/dt)g for case sizes:
1206 Ur =25 V: 200 V/us Ugr =160 V: 1500 V/us
1210 Ugr =25 V: 200 V/us Ugr = 160 V: 1500 V/us
1812 Ug = 25 V: 60 V/us Ug = 160 V: 300 V/us
2220 Ur=25V:30 V/us Ur =160 V: 180 V/us
2824 Ug=25V: 15 V/us Ug = 160 V: 70 V/us
R between leads, for C < 0.33 uF >3750 MQ
RC between leads, for C > 0.33 uF >1250 s
Mechanical data and packaging quantities for the 25 V and 160 V DC versions
BLISTER TAPE ON REEL(")
| b h | h
CASE SIZE SPQ (mm) (mm) (n:’::) (m‘m) (m;n)
25V 160V
1206 3000 3000 3.210.2 1.6 +0.2 0.7 £0.3 | 0.10£0.05
1210 2500 2500 3.240.2 2.510.2 0.7 +0.3 | 0.10 £0.05
1812 3500 3500 45102 3.2+0.2 0.7 £0.3 | 0.10 £0.05
2220 3000 (C <100 nF) | 3000 (C<10nF) | 57104 5.0+0.3 note 2 0.7 +0.3 | 0.10 £0.05
2000 (C =150 nF) | 2000 (C>15nF) | 5.710.4 5.0 +0.3 = ==
0824 3000 (C=220nF)| 3000 (C=22nF) | 7.210.4 6.1 0.3 1.0+0.3 |0.10 +0.05
1500 (C 2330 nF)| 1500 (C>33nF) | 7.2+04 | 6.1+0.3 = —
Notes

1. For dimensions, see Chapter “Packaging’.
2. See Tables 1 and 2.
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Table1 Uggc=25V; Ugac=16V blister tape on reel
CATALOGUE NUMBER 2222 ... ..... AND PACKAGING
ch@ digits 8 to 12 of digits 5 to 7 of catalogue number
(W) catalogue number® 390 391 392 393 394
C-tol = £10% | C-tol = +5% hmay at case size
1206 1210 1812 2220 2824
0.001 28102 29102 1.4 1.7 2.0 — =
0.0015 28152 29152 1.4 1.7 2.0 - -
0.0022 28222 29222 1.4 1.7 2.0 - -
0.0033 28332 29332 1.4 1.7 2.0 - -
0.0047 28472 29472 1.4 1.7 2.0 - -
0.0068 28682 29682 1.4 1.7 2.0 - -
0.01 28103 29103 - 1.7 2.0 - -
0.015 28153 29153 - 1.9 2.0 - -
0.022 28223 29223 - - 2.0 - -
0.033 28333 29333 - - 2.4 - -
0.047 28473 29473 - - 25 2.1 -
0.068 28683 29683 - - - 2.1 -
0.1 28104 29104 - - - 2.4 -
0.15 28154 29154 - - - 3.2 -
0.22 28224 29224 - - - 4.0 3.0
0.33 28334 29334 - - - - 4.0
0.47 28474 29474 — - - — 4.8

Table 2 Upgc = 160 V; Ugac = 100 V

blister tape on reel

CATALOGUE NUMBER 2222

........ AND PACKAGING

digits 8 to 12 of

digits 5 to 7 of catalogue number

?S::(:) catalogue number(® 390 391 392 393 394
ey o . hmax at case size

e T 1210 1812 2220 2824
0.00022 48221 49221 14 = = = =
0.00033 48331 49331 1.4 - = = =
0.00047 48471 49471 14 1.7 - - -
0.00068 48681 49681 = 1.7 - - -
0.001 48102 49102 - 1.8 - - =
0.0015 48152 49152 - 2.0 2.0 - -
0.0022 48222 49222 = ~ 2.0 = =
0.0033 48332 49332 - - 2 = -
0.0047 48472 49472 = - 25 5 =
0.0068 48682 49682 - - - 212 -
0.01 48103 49103 = = - 26 =
0.015 48153 49153 = = - 3.3 -
0.022 48223 49223 - - - 4.0 3.0
0.033 48333 49333 - — - - 4.0
0.047 48473 49473 — — — = 4.8

Notes

1. The standard range of PPS capacitors is shown. Other combinations of capacitance, size and voltage rating are
available on request.

2. E24 series available on request.

3. The shading indicates preferred types.
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CONSTRUCTION
Description
« Stacked cell of metallized polyphenylene sulphide metallized polyphenylene sulphide film

(PPS) film

e The terminations are solder-coated. The capacitor can
withstand solvents without damage.

metal spray layer ~~

" solder coated terminations

Fig.3 Construction.
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Mounting

The capacitors can be mounted on printed-circuit boards or ceramic substrates by applying wave or reflow soldering.

Do not allow abrupt cooling after heating.

P.C.B. temp. |.R. REFLOW SOLDERING DRO30620
300 - = = 7
T°C
‘ max.230 ‘T i
200

COOLING

| PREHEATING J ‘
| [
| |

‘ / max. 150°C
100 | —

max.

10 sec.|

maximum 3 minutes minimum 2 minutes

time

REFLOW SOLDERING

Fig.4 PCB temperature as a function of time for reflow soldering; typical curve.

5 Solder temp. WAV% SOLDERING DR930630
T max. 260 °C
| /
200 ’ = =
| PREHEATING / ‘ ‘ COOLING

I max. 150 °C | [
/ \
100 + i

—— T
max

5
| maximum 3 minutes sec.‘ minimum 2 minutes

time
WAVE SOLDERING

Fig.5 PCB temperature as a function of time for wave soldering; typical curve.
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s00 FCBtem VAPOR PHASE REFLOW SOLDERING
1%
200 /i

max.
30

sec.

maximum 3 minutes minimum 2 minutes

time

VAPOUR PHASE REFLOW SOLDERING

Fig.6 PCB temperature as a function of time for vapour phase reflow soldering; typical curve.

For advised soldering profiles and footprint design, refer to Fig.7 and Tables 3 and 4.
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Fig.7 Soldering profiles and footprint design.
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Table 3 Reflow soldering data

FOOTPRINT DIMENSIONS
(mm) PROCESSING | F-ACEMENT
CASE ACCURACY
REMARKS

SIZE| A B e D E F G (mm)
1206 | 400 | 160 | 120 | 180 | 095 | 450 | 250 ~ +0.25
1210 | 4.00 | 160 | 120 | 270 | 095 | 450 | 3.40 - +0.25
1812 | 540 | 300 | 120 | 350 | 220 | 580 | 4.10 - +0.25
2220 | 660 | 420 | 120 | 530 | 340 | 7.00 | 5.90 = +0.25
2824 | 800 | 520 | 140 | 650 | 430 | 850 | 7.00 - +0.25

Table 4 Wave soldering data

FOOTPRINT DIMENSIONS PROPOSED

(mm) NUMBER AND PLACEMENT

CASE DIMENSIONS OF ACCURACY
SIZE A B c D E F G DUMMY TRACKS (mm)

(mm)

1206 4.80 1.60 1.60 1.70 0.77 5.50 3.20 2 % (0.25 x 1.70) +0.25
1210 5.40 1.60 1.90 2.60 0.77 6.60 4.70 2 % (0.25 x 2.60) +0.25
1812 7.20 3.00 2.10 3.40 2.00 8.60 5.90 = +0.25
2220 9.60 4.20 2.70 5:20 3.20 11.60 8.50 = 1+0.25
2824 | 11.80 5.20 3.30 6.30 4.20 14.30 10.00 = +0.25

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an ambient free air temperature of 23 +1 °C an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 50 +2%.

For reference testing, a conditioning period shall be applied over 96 +4 hours by heating the products in a circulating-air
oven at the rated temperature and a relative humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR930440
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Fig.8 Capacitance change as a function of frequency; typical curve.
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Fig.9 Capacitance change as a function of ambient temperature; typical curve.
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Impedance
DR931420
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Fig.10 Impedance as a function of frequency; typical curves for 25 V version.
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Fig.11 Impedance as a function of frequency; typical curves for 160 V version.
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Temperature

» Storage temperature: Tsiq = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Category voltage: U = 0.8 x Ugge
e Test voltage between leads: 1.6 x Ugqe.

Maximum RMS voltage (sinewave) as a function of frequency for T,y < 85 °C (see Figs 12 and 13)
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The sum of the DC voltage and the peak value of the superimposed AC voltage must be <Ugqc.
The maximum dissipation must not be exceeded for waveforms other than sinusoidal.
Fig.12 Maximum AC voltage as a function of frequency; Uggc = 25 V.
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103 DR930480
AC voltage
V)
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10" \k\
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The sum of the DC voltage and the peak value of the superimposed AC voltage must be <Upgc.
The maximum dissipation must not be exceeded for waveforms other than sinusoidal.

Fig.13 Maximum AC voltage as a function of frequency: Uggc = 160 V.
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Tangent of loss angle

TANGENT OF LOSS ANGLE
at 1 kHz at 10 kHz at 100 kHz
<40x 1074 <50 x 1074 <100 x 104
DR08107
0% f : ,
| | i
dissipation | T
factor |
(x 10-4) {
T
| —
/
10' —
[
|
100 ‘ ‘ .
102 108 104 f (Hz) 105
Fig.14 Tangent of loss angle as a function of frequency; typical curve.
DR08108
= 1 T {
dissipation | |
factor
(x 10-4)
50
|
40 /
| | |
|
30 , 1 J‘ /
‘ ‘
a | /
/
10 e
——1 1 1 1] ///
0 1
-50 -25 0 25 50 75 100 T, (°C) 125
Fig.15 Tangent of loss angle as a function of ambient temperature; typical curve.
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Metallized PPS film capacitors MKPS 390/391/392/393/394

Rated voltage pulse slope

MAXIMUM RATED PULSE LOAD
RATED VOLTAGE (Vius)M@
) CASE SIZE CASE SIZE CASE SIZE CASE SIZE CASE SIZE
1206 1210 1812 2220 2824
25 200 200 60 30 15
160 1500 1500 300 180 70
Notes

1. The maximum pulse load values are valid for voltages equal to the rated voltage. For lower voltages, the given values
may be multiplied by Ug and divided by the applied voltage.

2. If the pulse load requirement is satisfied, a check must be made to ensure that the maximum dissipation is not
exceeded.

Insulation resistance

The insulation resistance is measured after a voltage of 10 £1 V has been applied for 1 minute +5 seconds:

¢ R between leads, for C <0.33 uF: >3750 MQ
¢ RC time between leads, for C > 0.33 puF: >1250 s.

5 DR930490
10
RC
(s) —~

/l/ \
10 // NG
r
SN
7 N
//' \\
Y 4 ~

103
102 :

-60 0 60 120 L o)

Fig.16 RC product as a function of ambient free air temperature; typical curve.
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Metallized PPS film capacitors MKPS 390/391/392/393/394

Maximum dissipation

Curve reference and dimensions 100 DRY61050
Pmax
CUR.VE CASE SIZE (W) 5
(see Fig.17) 56— \
1 1206 4 —
2 1210 o
3 1812
4 2220 | m ! \\
= 2824 a 11 1 \
T ‘ ‘
20 I ; 1 ! . \\
\\
A\
0

0 25 50 75 100 125
Tamb('C)

Fig.17 Maximum permissible power dissipation as
a function of ambient temperature, at
various capacitor dimensions.

Application note

To select the capacitor for a certain application, the following conditions must be checked:
1. The peak voltage (Up) shall not be greater than the rated DC voltage (Ugqc)-

2. The peak-to-peak voltage (Uy.p) shall not be greater than 2 x J2 times the rated AC voltage (Ugac) to avoid the
ionisation inception level.

3. The peak current (l,) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

Ipmax = C(%—?)max
Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see section “Rated voltage pulse slope” for more details) may be multiplied by Ugqc and divided
by the applied voltage.
4. The dissipated power shall not be greater than the maximum permissible power dissipation stated in Fig.17.
5. The free air ambient temperature for the capacitor is not exceeding the category temperature.

6. Since all metallized polyphenylene sulphide capacitors have an intrinsically active flammability risk after a capacitor
breakdown (short circuit), it is recommended that the power to the component is limited to 10 times the maximum
allowed power dissipation (Pmax) during the short circuit failure mode of the capacitor.
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Metallized PPS film capacitors

MKPS 390/391/392/393/394

MARKING
Product marking

1. Rated capacitance

2. Rated voltage

3. Year and month of manufacture
4. Manufacturer's name.

Capacitance data, voltage and tolerance codes

Letter codes for the E-series of capacitance values, cardinal numbers for multipliers, letter codes for voltage

and tolerance

CAPACITANCE
SIGNIFICANT
DIGITS

(pF)

MULTIPLIER
FOR
CAPACITANCE

CODE FOR
CAPACITANCE

CARDINAL
NUMBER AS
CODE

VOLTAGE
V)

CODE

1.0 1

25

1.1 10

160

1.2 102

1.3 108

1.5 104

1.6 105

1.8 108

2.0 107

22 108

o|IN|jo|a|Bh|lW|INM|=|O

2.4

2.7

3.0

3.3

3.6

3.9

4.3

4.7

8.1

5.6

6.2

6.8

7.5

8.2

N[<|X|S|<|c|d|o|D|o|D|Z|Z|r|X|«|Z|OM|MO|O|W|>
|

9.1
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Metallized PPS film capacitors

MKPS 390/391/392/393/394

Letter codes for year and numbers for month of production (see note 1)

YEAR LETTER CODE MONTH CODE
1990 A January 1
1991 B February 2
1992 C March 3
1993 D April 4
1994 E May 5
1995 F June 6
1996 H July 7
1997 J August 8
1998 K September 9
1999 L October o}
2000 M November N
2001 N December D

Note

1. Case sizes 1206 and 1210 are not marked.

Example: 0.01 uF; 25 V; April 1994.

Cvalue DC voltage

Ad G

)

E4 P

/]
year &  PHILIPS
month e

Fig.18 Marking example.
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Metallized PPS film capacitors

MKPS 390/391/392/393/394

Package marking

The package containing the capacitors is marked as shown in Fig.19.

(PHILIPS COMPONENTS

(L T I e

~N

MADE IN BELGILM

POLYPHENYL. SULP. FILM CAPACITOR
MKPS CHIP CRPACITOR TYPE

B.022,F *1@8% 25v= 55/125/56
UC=0.8 LR SIZE 1812

LT UE LT

ORIG A170 RPC HQ 1234

1 0 G

™E GMD 382

oty 3500 HIE QB2

e L R T

-\COoe0 2922 392 282238 0 )

CCA340

Fig.19 Barcode label.

Barcode label marking

LINE
1

o~ W N

10

MARKING EXPLANATION
Manufacturer's name
Country of origin
Sub-family

Type description

Capacitance value, tolerance, voltage
and climatic category (“/IEC 68-1")

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Product type description

Quantity and production period, year and
month code

Product code (12NC)
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Metallized PPS film capacitors

MKPS 390/391/392/393/394

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of component

Resistance to soldering heat
“IEC 68-2-20"

Component solvent resistance

260 °C; 5s0r235°C; 60 s

isopropyl alcohol; 23.5 °C;
5 minutes

no visible damage
legible marking

smooth and bright solder-coating,
scattered imperfections permitted
(£10% of terminations surface)

|AC/C| < 3% +20 pF (C < 1 nF)
|AC/C| 3% (C > 1 nF)

Atan § <20 x 104

Climatic sequence

Dry heat:

“IEC 68-2-2"

Damp heat cyclic, first cycle:
“IEC 68-2-30”

Cold:

“IEC 68-2-1"

Damp heat, remaining cycles:
“IEC 68-2-30”

16 hours; 125 °C

2 hours; -55 °C

|AC/C| < 3% +20 pF (C < 1 nF)
|AC/C| 3% (C > 1 nF)

Atan § <25 x 104

Rins = 50% of specified value

Other applicable tests

Damp heat steady state:
“IEC 68-2-3”

56 days; 40 °C; 90 to 95% RH

|AC/C| <5% +20 pF (C < 1 nF)
|AC/C| <5% (C > 1 nF)

Atan § <20 x 1074

Rins = 50% of specified value

Endurance (DC):
“IEC: 40 (secr)699” and
“EN 132500 (DRAFT)”

2000 hours;
1.25 x Upge; 100 °C
1.25 X Uggqe; 125 °C

|AC/C| <5% +20 pF (C < 1 nF)
[AC/C| <5% (C > 1 nF)

Atan § <25 x 104

Rins = 50% of specified value

Heat storage:
“IEC: 40 (secr)699” and
“EN 132500 (DRAFT)”

2000 hours; 125 °C

|AC/C| < 3% +20 pF (C < 1 nF)
|AC/C| 3% (C > 1 nF)

Atan § <25 x 104

Passive flammability:
“IEC 695-2-2”

class C

no burning

Note

1. For detailed information: see “Type specification”
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Metallized Polycarbonate film capacitors MKC 344

MKC RADIAL POTTED CAPACITORS PITCH 10/15/22.5/27.5 mm

— ——
L \ i \\ ! )
O O O o) oM e . (oM [ole]l e)
P=10mm P=15mm [ “ P =225 ( )
to 27.5 mm
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e 10 to 27.5 mm lead pitch DESCRIPTION VALUE
* Small dimensions for high density Capacitance range (E12 series) 0.010t0 6.8 uF
packa.gmg ) Capacitance tolerance 1+10%; 5%
» Suppliedionsein box &nd OR'ERE: Byt veltage (DC) 100 V; 250 V; 400 V; 630V
Climatic category 55/100/56
APPLICATIONS Rated temperature 85 °C
e |n electronic circuits for blocking Maximum application temperature 100 °C
and coupling, bypass and energy Tangent of loss angle at 10 kHz 20x 104
i Reference specification IEC 384-6
Performance grade grade 1 (long life)
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Metallized Polycarbonate film capacitors MKC 344

MKC 344 GENERAL DATA PITCH 10/15/22.5/27.5 mm

-

o 20
Fig.2 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <30 x 10 <60 x 10 <130 x 10
0.1uF<C<1.0uF <30 x 104 <60 x 104 =
C>1.0uF <30 x 104 <75x 104 -
Rated voltage pulse slope (dU/dt)g at Urgc:
P=10.0 mm 60 V/us
P =15.0 mm 26 V/us
P =225 mm 12 Vius
P =27.5mm 9 Vius
R between leads, for C < 0.33 puF >15000 MQ
RC between leads, for C > 0.33 pF >5000 s
Available 100 V DC versions
PACKAGING DIMENSIONS C-tol c :.:_2f223lEG:LSM%';R ORDERING
. +10% 2222 344 21... on request
Loose in box lt=5.0 £1.0 mm
5% 2222 344 22... on request
+10% 2222 344 28... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 344 29... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized Polycarbonate film capacitors

MKC 344

URde = 100 V; Upae =63 V

loose and taped

CATALOGUE NUMBER 2222 344

AND PACKAGING

LOOSE IN BOX; I; = 5.0 +1.0 mm REEL
c Dll\gENhSIOINS MASS t
(1F) XA (9) last 5 digits of
(mm) catalogue number sPQ SPQ
C-tol = +10%
Pitch = 10.0 £0.4 mm; d; = 0.60 +0.06 mm
0.082 21823
0.1 21104
4.0x10.0x12.5 0.7 1000 1400
0.12 21124
0.15 21154
0.18 21184
50x11.0x12.5 0.9 1000 1100
0.22 21224
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.27 21274
0.33 21334
5.0x11.0x17.5 1:1 1000 1100
0.39 21394
0.47 21474
0.56 21564
6.0x12.0x17.5 1.4 1000 900
0.68 21684
0.82 21824
7.0%x13.5%x17.5 1.8 1000 800
1 21105
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
1.2 21125
6.0 x 15.5 x 26.0 2.8 200 600
15 21155
1.8 7.0x16.5 x26.0 4.3 21185 200 550
22 4.3 21225
8.5 x18.0 x 26.0 200 450
2.7 5.1 21275
3.3 10.0 x 19.5 x 26.0 5.1 21335 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
3.9 21395
11.0x21.0x 31.0 7.4 100 300
47 21475
. 21565
o 13.0x23.0x31.0 10.2 100 250
6.8 21685
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MKC 344 GENERAL DATA PITCH 10/15/22.5/27.5 mm
Byl
L
Fig.3 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <30 x 10 <60 x 1074 <130 x 104
0.1 uF<C<1.0uF <30x 104 <60 x 104 -
C>1.0puF <30x 104 <75'% 1074 -
Rated voltage pulse slope (dU/dt)g at Urgc:
P =10.0 mm 90 V/us
P =15.0 mm 36 V/us
P =22.5 mm 16 Vius
P =27.5mm 14 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] +10% 2222 344 45... on request
Loose in box lk=5.0£1.0 mm
5% 2222 344 43... on request
+10% 2222 344 48... on request
Taped on reel H = 18.5 mm; note 1
5% 2222 344 49... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized Polycarbonate film capacitors MKC 344
URdc = 250 V; Ugac =160 V loose and taped
CATALOGUE NUMBER 2222 344 ..... AND PACKAGING
LOOSE IN BOX; Iy = 5.0 1.0 mm REEL
c DIT,EN,,SIOINS MASS t
(1F) s BYEX last 5 digits of
M (mm) (@
catalogue number SPQ SPQ
C-tol = £10%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm
0.039 45393
0.047 45473
4.0x10.0x12.5 0.7 1000 1400
0.056 45563
0.068 45683
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.082 45823
0.1 45104
5.0x11.0x17.5 11 1000 1100
0.12 45124
0.15 45154
0.18 45184
6.0x12.0x17.5 1.4 1000 900
0.22 45224
0.27 45274
7.0x135x%x17.5 1.8 1000 800
0.33 45334
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.39 45394
6.0 x 15.5x 26.0 2.8 200 600
0.47 45474
0.56 45564
7.0x16.5 x26.0 3.5 200 550
0.68 45684
0.82 45824
8.5x18.0 x26.0 5.1 200 450
1 45105
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
1:2 9.0 x 19.0 x 31.0 7.4 45125 100 400
1.5 7.4 45155
11.0x21.0x31.0 100 300
1.8 10.2 45185
2.2 13.0x23.0x 31.0 10.2 45225 100 250
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MKC 344 GENERAL DATA PITCH 10/15/22.5/27.5 mm
g L»
h
It
B =¥k
o 94,
Fig.4 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <30x 1074 <60 x 1074 <130 x 104
0.1 uF<C<1.0uF <830 % 10~* <60 x 104 =
Rated voltage pulse slope (dU/dt)g at Urgc:
P =10.0 mm 140 V/us
P =15.0 mm 60 V/us
P =225 mm 26 V/us
P =27.5mm 22 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box +10% 2222 344 51... on request
lk=5.0£1.0 mm
5% 2222 344 52... on request
Taped on reel +10% 2222 344 58... on request
H = 18.5 mm; note 1
5% 2222 344 59... on request

Note
1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized Polycarbonate film capacitors

MKC 344

URdc = 400 V; Upac = 220 V

loose and taped

CATALOGUE NUMBER 2222 344 ..... AND PACKAGING
LOOSE IN BOX; I; = 5.0 £1.0 mm REEL
c DII\:I)ENhSIOINS MASS t
(1F) K ALX (9) last 5 digits of
(mm) catalogue number SPQ SPQ
C-tol = +10%
Pitch = 10.0 +0.4 mm; d; = 0.60 +0.06 mm
0.01 51103
0.012 51123
0.015 51153
0.018 4.0x10.0x12.5 0.7 51183 1000 1400
0.022 51223
0.027 51273
0.033 51333
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.039 51393
0.047 51473
5.0 1.0 X17.5 51 1000 1100
0.056 51563
0.068 51683
0.082 51823
6.0x12.0x 175 1.4 1000 900
0.1 51104
0.12 51124
70%x13.5% 178 1.8 1000 800
0.15 51154
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.18 51184
6.0 x 15.5 x 26.0 2.8 200 600
0.22 51224
0.27 7.0 X 16.5% 26.0 35 51274 200 550
0.33 3.5 51334
8.5x18.0 x26.0 200 450
0.39 5.1 51394
0.47 10.0 x 19.5 x 26.0 5.1 51474 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
.56 51564
. 11.0 x21.0 x 31.0 7.4 100 300
0.68 51684
; 51824
e 13.0x23.0x31.0 10.2 100 250
1 51105
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MKC 344 GENERAL DATA PITCH 10/15/22.5/27.5 mm
d b -
i
h
—1
It
3
ol 00
Fig.5 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <80 x 1074 <60 x 1074 <130 x 10~
01uF <C<1.0pF <30 x 104 <60 x 1074 =
Rated voltage pulse slope (dU/dt)g at Urgc:
P =10.0 mm 200 V/us
P =15.0 mm 90 V/us
P=225mm 36 Vius
P =27.5mm 30 V/us
R between leads, for C <0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10 000 s
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. +10% 2222 344 61... on request
Loose in box ly=5.0£1.0 mm
5% 2222 344 62... on request
+10% 2222 344 68... on request
Taped on reel H = 18.5 mm; note 1 =
5% 2222 344 69... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Metallized Polycarbonate film capacitors

MKC 344

URgc = 630 V; Ugae =220V

loose and taped

CATALOGUE NUMBER 2222 344 .....

AND PACKAGING

LOOSE IN BOX; I; = 5.0 +1.0 mm REEL
c DngN:Io|NS MASS
(LF) % X (9) last 5 digits of
(mm) catalogue number SPQ sPQ
C-tol = +10%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm
0.01 4.0x10.0x12.5 0.7 61103 1000 1400
0.012 61123
0.015 50x11.0x12.5 0.9 61153 1000 1100
0.018 61183
0.022 6.0 x 12.0x12.5 1.0 61223 1000 900
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.027 80 xMMOx175 1.4 61273 1000 1100
0.033 1.4 61333
6.0x12.0x17.5 1000 900
0.039 1.8 61393
0.047 1.8 61473
70 %x18.5% 17.5 1000 800
0.056 2.6 61563
0.068 8.5 x%x15.0x17.5 2.6 61683 1000 650
Pitch = 22.5 0.4 mm; d; = 0.80 +0.08 mm
0.082 2.8 61823
0.1 7.0x16.5x26.0 61104 200 550
0.12 8,5 61124
0.15 8.5 % 18.0 x 26.0 3.5 61154 200 450
0.18 5.1 61184
10.0 x 19.5 x 26.0 200 350
0.22 61224
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.27 61274
11.0x21.0x31.0 7.4 100 300
0.33 61334
0.39 61394
13.0 x 23.0 x 31.0 102 100 250
0.47 61474
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MKC 344

CONSTRUCTION
Description

e Low-inductive wound cell of metallized
polycarbonate (PC) film, potted with epoxy resin in a
blue flame-retardant case

e Radial copper leads, solder-coated

¢ Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.7:

e Eccentricity as in Fig.7. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned

e Product height with seating plane as given by “/EC 717”
as reference: hpax < h + 0.3 mm.

metallized polycarbonate film

SR

T ERE

e

E

i S L B e

metal spray layer

connecting wire / U

Fig.6 Construction.

$
ngf* +—t—-—¢| - bmax=b+0.3mm
eccentricity—= ¥

| DR930750

-
Imax =1+0.3mm

Fig.7 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

It must be ensured that the stand-off pips are in good
contact with the printed-circuit board:

¢ For pitches <15 mm capacitors shall be mechanically
fixed by the leads

o For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied of 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative

humidity not exceeding 20%.
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Metallized Polycarbonate film capacitors MKC 344

Capacitance

All capacitance values are specified at 1 kHz.

DR02103
2
ACIC
(%)
1
O ———
__\
— | |
\\§
-1
2
3
102 108 104 f (Hz) 10°
Fig.8 Capacitance change as a function of frequency; typical curve.
DR02104
2
ACIC
(%)
0 | ——
// \\\
L—T \
5 \ \ 630V series
N \
[l 400V series
r
™~ 250V series
-4
\\
6 100V‘seriesl ]
-60 -20 20 60 100 T 96)
Fig.9 Capacitance change as a function of ambient temperature; typical curves.
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Metallized Polycarbonate film capacitors MKC 344
Tangent of loss angle
TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
C<0.1pF <30x 104 <60 x 104 <130x 104
0.1uF<C<1puF <30x 107 <60 x 1074
C>1uF <30 x 104 <75x 1074
DR02105
102
dissipation S
factor |
(x 10-4)
-
L]
/’/”
10" T
100 | |
102 108 104 f (Hz) 10%
Fig.10 Tangent of loss angle as a function of frequency; typical curve.

Temperature
e Storage temperature: Tgyq = —25 °C to +40 °C with RH maximum 80% without condensation.

Voltage

e Category voltage: U = 0.8 x Urge

e Test voltage between leads: 1.6 x Urqc

o Test voltage between interconnected leads and case (foil method): 2 x Urge (min. 200 V).

1996 Oct 21 274




Philips Components Product specification

Metallized Polycarbonate film capacitors MKC 344

Rated voltage pulse slope (dU/dt)g

MAXIMUM RATED PULSE LOAD
RATED VOLTAGE (V/us)(M@)
Ur (V)
P =10.0 mm P =15.0 mm P =225 mm P =27.5mm
100 60 26 12 9
250 90 36 16 14
400 140 60 26 22
630 200 90 36 30
Nctes

1. The maximum pulse load values are valid for voltages equal to the rated voltage. For lower voltages the given values
may be multiplied by Uggc and divided by the applied voltage.

2. Ifthe pulse requirement is satisfied, a check must be made to ensure that the maximum dissipation is not exceeded.

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the voltage being
100 £15 V for the 100, 250 and 400 V versions and 500 +50 V for the 630 V version:

¢ R between leads for C < 0.33 uF: >30000 MQ
¢ RC between leads for C > 0.33 uF: >10000 s
* R between interconnected leads and case (foil method): >30000 MQ.

105 DR02106
RC
(s)
\\
104 \x\
S
e

108
102

50 0 50 Tamb (°C) 100

Fig.11 RC product as a function of ambient temperature; typical curve.
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Maximum dissipation
DR961370

Power dissipation curves as a function of pitch and 250
capacitor thickness (see Figs 12 and 13) Pisg | " \
(MW) r T
PITCH 200 8
bmax (mm) \
(mm)
10 15 225 27.5
150 7
4.0 1 - - - . \
5.0 2 4 - -
N
6.0 3 5 8 - 3 \
7.0 - 6 9 - 1 \\‘
8.5 - 7 10 - 0
9.0 - - - 12
10.0 - - 11 - 0 | )
0 20 40 60 80 100
11.0 - - - 13 Tums ('C)
13.0 - — - 14

Fig.12 Maximum permissible power dissipation
as a function of ambient temperature, at
various capacitor dimensions.

DR961380

Pmax i ’ i
(mw)
1/1
500 —
\
13 \
12
- i\\\
250 10
X
ANNY
0 |
0 20 40 60 80 100

Tamb (C)

Fig.13 Maximum permissible power dissipation
as a function of ambient temperature, at
various capacitor dimensions.
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Metallized Polycarbonate film capacitors MKC 344

Application note

To select the capacitor for a certain application, the following conditions must be checked:

1.

The peak voltage (Up) shall not be greater than the rated DC voltage (Uggc).-

2. The peak-to-peak voltage (U,.p) shall not be greater than 2 x /2 times the rated AC voltage (Ugac) to avoid the
ionisation inception level.

3. The peak current (l,) shall not exceed the maximum peak current, defined as maximum voltage pulse slope (dU/dt)
multiplied by the capacitance:

_nfd Uj
l,max = C( gt ) max
Or the voltage pulse slope shall not exceed the rated voltage pulse slope. If the pulse voltage is lower than the rated
voltage, the values (see Section “Rated voltage pulse slope (dU/dt)R” for more details) may be multiplied by Ugrge
and divided by the applied voltage.

4. The dissipated power shall not be greater than the maximum permissible power dissipation stated in Figs 12 and 13.

5. The free air ambient temperature for the capacitor does not exceed the category temperature.

6. Since all metallized polycarbonate film capacitors have an intrinsically active flammability risk after a capacitor
breakdown (short circuit), it is recommended that the power to the component is limited to 10 times the maximum
allowed power dissipation (Pmax) during the short circuit failure mode of the capacitor.

MARKING

Product marking
CAPACITORS WITH PITCH 10 mm

The capacitors are marked by laser print on the top with
the following information:

s

2

and on the side with the following information:

o o B o o

HEAD FACE FRONT FACE

Rated capacitance code in accordance with “/EC 62”: 100n K
n=nF; u=pF

Tolerance on rated capacitance: K = £10%; J = £5%;

DR941970

Year and week of manufacture (e.g. 9110
Rated voltage (DC) (e.g. 100 V)

Code for dielectric material (MKC)

Code for factory of origin (HQ)
Manufacturer’s type designation (344)
Manufacturer (PH).

Fig.14 Example of marking for a capacitor with
pitch 10 mm.
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Product specification

Metallized Polycarbonate film capacitors MKC 344
CAPACITORS WITH PITCH 15 mm
The capacitors are marked by laser print on the top with
the following information: HEAD FACE FRONT FACE
1. Rated capacitance code in accordance with “/EC 62"

Pl S} =P 820n K 100V

2. Tolerance on rated capacitance: K = £10%; J = 5% 344 MKC PHILIPS
3. Rated voltage (DC) (e.g. 400 V) S
4, Manufacturer's type designation (344) DR941980
5,

Code for dielectric material (MKC);

and on the side with the following information:
1. Manufacturer

2. Code for factory of origin (HQ)

3. Year and week of manufacture (e.g. 9210).

CAPACITORS WITH PITCH 22.5 OR 27.5 mm

The capacitors are marked by laser print on the top with
the following information:

1. Rated capacitance code in accordance with “/EC 62”:
n=nF; u=uF

Tolerance on rated capacitance: K = £10%; J = 5%
Rated voltage (DC) (e.g. 100 V)

Manufacturer.

Manufacturer’s type designation (344)

Code for dielectric material (MKC)

Code for factory of origin (HQ)

o W e o D

Year and week of manufacture (e.g. 9210).

1996 Oct 21

Fig.15 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

142 K 100V PHILIPS
344 MKC HQ9210

DR941990

Fig.16 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Metallized Polycarbonate film capacitors MKC 344

Package marking

The package containing the capacitors is marked as shown in Fig.17.

7 N\ Barcode label explanation
; 5&%53652"P0NENT5 LINE MARKING EXPLANATION
3. | METAL. POLYCARB. FILM CAPACITOR 1 Manufacturer's name
4. | MKC PADIAL POTTED TYPE 2 Country of origin
5| 1pF *18% 258v= 55710856 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage
6. and climatic category (“IEC 68-1")
6 =
7 Pref igin code: A
LT Caunty of g ncode: 70 g
7.| IRIG {17@ RPC HOQ 1234 WG;E?SZ:? Vr\)/rooductlon centre: HQ
“Inulmm"mmﬂ"mmﬂn Wage number of final inspection. (only
8| TYPE MKLC 344 for 4e products
8 Product type description
IilWIIIIUIII|iIIlilI|||II||§E7II1|||IHIIIIIIIIIIIIIIW ¢ Bl o e
S| MY 298 i 10 Product code (12NC)

(R lﬂﬂlﬂllllillm IIIIIH

o\ 500N gPdR 344 45185

P

CCA324

Fig.17 Barcode label.
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Product specification

Metallized Polycarbonate film capacitors

MKC 344

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21”

Resistance to soldering heat:
“IEC 68-2-20”

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol: 23 °C; 5 minutes

no visible damage
legible marking

[AC/Cl < 1%
Atan § <30 x 104; note 2

Robustness of component

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s%; 6 hours

half sinewave; 490 m/s2; 11 ms

|acC/C| <2.5%
Atan § <30 x 10~4; note 2

Climatic sequence

Dry heat:
“IEC 68-2-2”

“IEC 68-2-30”

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,

remaining cycles:
“IEC 68-2-30°

Damp heat cyclic, test Db, first cycle:

16 hours; 100 °C

2 hours; -55 °C

|AC/C| < 3%
Atan § < 50 x 10~4; note 2

Rins = 50% of specified value

Other applicable tests

Damp heat steady state:
“IEC 68-2-3”

56 days; 40 °C; 90 to 95% RH

[ac/Cl < 3%
Atan § <50 x 10~4; note 2

Rins = 50% of specified value

Endurance (DC):
“IEC 384-6”

2000 hours;
1.25 x URqc; 85 °C
125 % Ugqe: 100 °€C

|AC/C| < 3%
Atan § < 30 x 1074; note 2

Rins = 50% of specified value

Heat storage:
“IEC 384-6"

2000 hours; 100 °C

|aC/C| < 3%
Atan § < 30 x 1074; note 2

Resistance to soldering heat
with preheating:

body temperature: 80 °C;
bath temperature: 260 °C;

|AC/C| < 1%)
Atan § < 30 x 1074; note 2

“IEC 384-6” dwell time: 5 s
Passive flammability: class C no burning
“IEC 695-2-2”

Notes

1. For detailed information, see “Type specification”.

2. Measuring frequency 10 kHz.
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Product specification

Polyester film capacitors

KT 347

KT RADIAL PHENOLIC LACQUERED CAPACITORS

PITCH 10/15/22.5/27.5 mm

DRo03101

Fig.1 Simplified outline.

FEATURES QUICK REFERENCE DATA

¢ Low-inductive wound cell of metal DESCRIPTION VALUE
foil and a polyethylene - -
terephthalate film Capacitance range (E12 series) 0.001 to 1 pF

« Lacquered, which is Capacitance tolerance

+20%; +10%

self-extinguishing Rated voltage (DC)

100 V; 250 V; 400 V; 630 V

« Radial leads of solder-coated wire. Rated voltage (AC) at 50 to 60 Hz

50 V; 80 V; 125 V; 200 V

APPLICATIONS Rated temperature

e Consumer and industrial

Climatic category 40/100/21
85°C

Maximum application temperature 100 °C

Reference specification IEC 384-11

« Especially where high currents
and/or steep pulses occur

e DC or AC voltage.
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Polyester film capacitors

KT 347

KT 347 GENERAL DATA

PITCH 10/15/22.5/27.5 mm

seating plane

hole @ 0.8 for @d, = 0.6
hole @ 1.0 for @d; = 0.8
T

i

It

i
+

v
DR961500 ) - A —»lle 0d;
Fig.2 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle <60 x 10~ <110 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads, for C < 0.33 uF >50000 MQ
RC between leads, for C > 0.33 uF >16500 s

Available 100 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 347 21... referred
Loose in box lt=4.0 +1.0/~0.5 mm 2 :c
+20% 2222 347 20... on request
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Product specification

Polyester film capacitors

KT 347

URdc = 100 V; Ugac =50 V

loose

CATALOGUE NUMBER 2222 347

..... AND PACKAGING

& DIMENSIONS — LOOSE IN BOX; |; = 4.0 +1.0/~0.5 mm
(uF) Bmax X Nmax % Imax (9 last 5 digits of
(mm) catalogue number(! sPQ
C-tol =+10%
Pitch = 10.16 +0.30 mm; d; = 0.60 +0.06 mm; A = 2.5 £0.5 mm
0.015 45x125x%x14.0 0.4 21153 2000
0.018 5.0x12.5x 14.0 0.5 21183 2000
0.022 0.6 21223
5.5x%x13.0x 14.0 2000
0.027 0.7 21273
0.033 6.0 x13.5x 14.0 0.7 21333 2000
0.039 6.5x14.0x14.0 0.8 21393 2000
0.047 7.0x145x%x14.0 0.9 21473 2000
Pitch = 15.24 +0.30 mm; d; = 0.80 £0.08 mm; A = 3.5 +0.5 mm
0.056 55x%x14.0x19.0 1:2 21563 2000
0.068 6.0x14.5x19.0 1.3 21683 2000
0.082 7.0x15.5x 19.0 1.5 21823 2000
0.1 7.5x16.0x19.0 14 21104 2000
0.12 8.0x16.5%x19.0 1.9 21124 2000
045 8.5x17.0x 19.0 2.3 21154 1000
Pitch = 22.86 +0.30 mm; d; = 0.80 £0.08 mm; A = 3.5 £0.5 mm
0.18 7.5%x18.0x27.0 2.8 21184 1000
0.22 7.5x%x18.5%x27.0 3.2 21224 1000
0.27 8.0x19.5x27.0 3.8 21274 500
0.33 9.0 x20.0 x 27.0 4.4 21334 500
0.39 10.0x21.0x27.0 5.1 21394 500
0.47 11.0x 22.0x27.0 6.0 21474 500
Pitch = 27.94 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 +0.5 mm
0.56 10.5 x22.5 x 32.0 7.0 21564 500
0.68 11.5%28.5:x 32.0 8.4 21684 500
0.82 12.5x 24.5% 32.5 10.2 21824 250
1 14.0x26.0 x 32.5 125 21105 250
Note
1. The shading indicates preferred types.
1996 Oct 21 283



Philips Components

Product specification

Polyester film capacitors

KT 347

KT 347 GENERAL DATA

PITCH 10/15/22.5/27.5 mm

seating plane
hole @ 0.8 for @d, = 0.6
hole @ 1.0 for @d, = 0.8

1

A
DR961500 P A —»lle 0dy
Fig.3 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle <60 x 1074 <110 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads, for C < 0.33 uF >50000 MQ
RC between leads, for C > 0.33 uF >16500 s
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
g +10% 2222 347 41... preferred
Loose in box Ik =4.0 +1.0/-0.5 mm
+20% 2222 347 40... on request
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Polyester film capacitors

KT 347

URdc =250V; URac =80V

loose

CATALOGUE NUMBER 2222 347

..... AND PACKAGING

o ) D|N>|<Eth|0XNIS — L.O-OSE IN BOX; | = 4.0 +1.0/-0.5 mm
(WF) max (mnrn;); max (9) last 5 digits of
catalogue number(!) sPQ
C-tol = +10%
Pitch = 10.16 +0.30 mm; d; = 0.60 £0.06 mm; A = 2.5 +0.5 mm
0.0082 45x%x12.0x13.5 0.4 41822 2000
0.01 5.0%12.5x18.5 0.5 41103 2000
0.012 0.5 41123
5.5x13.0x13.5 2000
0.015 0.6 41153
0.018 6.0x13.5x13.5 0.7 41183 2000
0.022 6.5%x14.0x13.5 0.8 41223 2000
0.027 7.0x14.5x13.5 0.9 41273 2000
Pitch = 15.24 £0.30 mm; d; = 0.80 £0.08 mm; A = 3.5 +0.5 mm
0.033 5.5x14.0x19.0 1.1 41333 2000
0.039 6.0 x 14.5x19.0 1.3 41393 2000
0.047 7.0x15.5x19.0 1.4 41473 2000
0.056 7.5%x16.0x 19.0 1.6 41563 2000
0.068 8.0x16.5x19.0 1.8 41683 2000
0.082 8.5x17.0x19.0 2.1 41823 1000
Pitch = 22.86 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 £0.5 mm
0.1 7.5%x18.0x27.0 2.7 41104 1000
0.12 7.5%x18.5x27.0 3.0 41124 1000
0.15 8.0 x 19.5x27.0 3.5 41154 500
0.18 9.0 x20.0x27.0 4.0 41184 500
0.22 10.0 x21.0x27.0 4.5 41224 500
0.27 11.0 x 22.0 X 27.0 5.3 41274 500
Pitch = 27.94 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 £0.5 mm
0.33 10.5 x22.5 x 32.0 6.3 41334 500
0.39 11.5%23.5% 32.0 7.6 41394 500
0.47 12.5 x24.5x 325 9.1 41474 250
0.56 14.0 x 26.0 x 32.5 10.8 41564 250
0.68 15.5x27.5 x 32.5 13.1 41684 250
Note
1. The shading indicates preferred types.
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KT 347 GENERAL DATA PITCH 10/15/22.5/27.5 mm

seating plane
hole @ 0.8 for @d, = 0.6
hole © 1.0 for @d; = 0.8

i
DR961500 P A ol Qdt

Fig.4 Outline.

Specific reference data for the 400 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle <60 x 1074 <110x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads, for C < 0.33 uF >50000 MQ

Available 400 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 347 51... ferred
Loose in box lt=4.0 +1.0/~0.5 mm — pnene
+20% 2222 347 50... on request
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Polyester film capacitors

KT 347

Ugdc =400 V; Ugac =125V

loose

CATALOGUE NUMBER 2222 347

..... AND PACKAGING

& ) D||v>|<E':qS|oXle — ‘ L‘O'OSE IN BOX; |; = 4.0 +1.0/-0.5 mm
(uF) max * Hmax * Imax (9) iast 5 digits of
(mm) catalogue number() sPQ
C-tol =+10%
Pitch = 10.16 £0.30 mm; d; = 0.60 +0.06 mm; A = 2.5 £0.5 mm
0.0047 45x%x12.0x13.5 0.4 51472 2000
0.0056 5.0x12.5%13.5 0.5 51562 2000
0.0068 0.5 51682
5.5x13.0x 13.5 2000
0.0082 0.6 51822
0.01 6.0x13.5x13.5 0.7 51103 2000
0.012 6.5x14.0 x 13.5 0.8 51123 2000
0.015 7.0%x14.5x 13.5 0.9 51153 2000
Pitch = 15.24 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 £0.5 mm
0.018 5.5x 14.0 x 19.0 1.1 51183 2000
0.022 6.0 x 14.5x 19.0 1.2 51223 2000
0.027 7.0%x15.5x19.0 1.4 51273 2000
0.033 7.5x16.0 x 19.0 1.6 51333 2000
0.039 8.0 x 16.5x 19.0 1.8 51393 2000
0.047 8.5x17.0x 19.0 2.1 51473 1000
Pitch = 22.86 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 £0.5 mm
0.056 7.5x%18.0 x27.0 25 51563 1000
0.068 7.5x18.5x27.0 2.9 51683 1000
0.082 8.0 x 19.5 x27.0 3.2 51823 500
0.1 9.0 x 20.0 x 27.0 3.8 51104 500
0.12 10.0x21.0x27.0 4.4 51124 500
0.15 11.0 x22.0 x 27.0 5.2 51154 500
Pitch = 27.94 +0.30 mm; d; = 0.80 £0.08 mm; A = 3.5 +0.5 mm
0.18 10.5%22.5 X 82.0 6.0 51184 500
0.22 11.5x23.5 x 32.0 6.9 51224 500
0.27 12.5x245x%x 325 8.0 51274 250
0.33 14.0 x 26.0 x 32.5 9.5 51334 250
Note
1. The shading indicates preferred types.
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Polyester film capacitors KT 347

KT 347 GENERAL DATA PITCH 10/15/22.5/27.5 mm

seating plane
hole @ 0.8 for @d, = 0.6
hole @ 1.0 for @d; = 0.8

DR961500 P -— —»lle @d}

Fig.5 Outline.

Specific reference data for the 630 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle <60 x 104 <110x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads, for C < 0.33 uF >50000 MQ

Available 630 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) +10% 2222 347 61... preferred
Loose in box lt=4.0 +1.0/~-0.5 mm
+20% 2222 347 60... on request
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Polyester film capacitors

KT 347

Urdc = 630 V; Ugac = 200 V

loose

CATALOGUE NUMBER 2222 347

..... AND PACKAGING

& . D||\/>|<Et:\|s|oles — L.Of)SE IN BOX; |; = 4.0 +1.0/-0.5 mm
(uF) max * Himax * Imax (9) last 5 digits of
(mm) catalogue number(?) sPQ
C-tol = £10%
Pitch = 10.16 £0.30 mm; d; = 0.60 +0.06 mm; A = 2.5 £0.5 mm
0.001 0.5 61102
0.0012 0.5 61122
0.0015 0.6 61152
0.0018 0.7 61182
55% 18.0 x13.5 2000
0.0022 0.5 61222
0.0027 0.6 61272
0.0033 0.5 61332
0.0039 0.6 61392
0.0047 6.0 % 135 x18.5 0.7 61472 2000
0.0056 6.5%x14.0x13.5 0.8 61562 2000
0.0068 7.0x145%x13.5 0.9 61682 2000
Pitch = 15.24 +0.30 mm; d; = 0.80 £0.08 mm; A = 3.5 £0.5 mm
0.0082 5.5x14.0x 19.0 g 61822 2000
0.01 6.0x14.5x19.0 1.2 61103 2000
0.012 7.0x15.5%x19.0 1.3 61123 2000
0.015 7.5%16.0x19.0 1.5 61153 2000
0.018 8.0 x 16.5x 19.0 1.7 61183 2000
0.022 8.5x17.0x19.0 2.0 61223 1000
Pitch = 22.86 +0.30 mm; d; = 0.80 +0.08 mm; A = 3.5 0.5 mm
0.027 7:5% 18:0%27.0 2.5 61273 1000
0.033 7.5 18.5%27.0 2.8 61333 1000
0.039 8.0x19.5x27.0 3.0 61393 500
0.047 9.0 x20.0 x27.0 35 61473 500
0.056 10.0x21.0x27.0 3.8 61563 500
0.068 11.0% 22.0:x 27.0 4.4 61683 500
Pitch = 27.94 +0.30 mm); d; = 0.80 +0.08 mm; A = 3.5 £0.5 mm
0.082 10.5 x 22,5 % 32.0 5.2 61823 500
0.1 11.5%23.5%32.0 6.2 61104 500
0.12 12.5x24.5 x32.5 7.2 61124 250
0.15 14.0 X 26.0 x 32.5 8.7 61154 250
Note
1. The shading indicates preferred types.
1996 Oct 21 289



Philips Components

Product specification

Polyester film capacitors
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CONSTRUCTION

Description

¢ Low-inductive wound cell of metal foil and a
polyethylene terephthalate film

¢ Lacquered with self-extinguishing tan coloured lacquer

« Radial copper leads, solder-coated.

[ ==

LILILIIIIIIIIIE I EIL IS S IE LI IS FIS IS PSS IFIITITS
[ ]
[ ]
LILLIEIEIIIIIIE IS IS I EEI IS IIII I F ST IS III IS

C ]
T 2
L ]

\\ polyester film/’

\ aluminium foil

connecting wire

Fig.6 Construction.
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Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the underside of the kinks are in good contact
with the printed-circuit board:

e For pitches <15 mm the capacitors shall be
mechanically fixed by the leads

e For pitches >15 mm the capacitors shall be mounted in
the same way and the body clamped.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied of 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Polyester film capacitors KT 347

Capacitance

All capacitance values are specified at 1 kHz.

DR03104

2
AC/C
(%)
1
0
|
T
'\ —~—
™~
~-L| T~ WF
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(1 nF ™~
!
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2
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102 103 104 f (Hz) 10%
Fig.7 Capacitance change as a function of frequency; typical curves.
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Fig.8 Capacitance change as a function of ambient free air temperature at 1 kHz; typical curves.
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Polyester film capacitors KT 347

Tangent of loss angle

TANGENT OF LOSS ANGLE
at 10 kHz at 1 kHz
<110x 104 <60 x 10~*
DR03106
108
dissipation -
factor |
(x 10-4) i
—”/—
LT
102 // |
P [ [
LT |
1 |
L | ‘
‘ \
1o |
102 108 104 10° f (Hz) 108
Fig.9 Tangent of loss angle as a function of frequency; typical curve.
DR03107
1nF \ |
100 ™ '
dissipation 1uF /
factor
(x 10-4)
N /,
50
|
0 | | | |
-60 20 20 60 100 Tamb (°C)
Fig.10 Tangent of loss angle as a function of ambient free air temperature at 10 kHz; typical curves.
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Polyester film capacitors KT 347

Temperature

e Storage temperature: Tgg = —25 °C to +40 °C with RH maximum 80% without condensation.

Voltage

e Category voltage: U; = 0.8 x Ugqgc
¢ Test voltage between leads (“/EC 384-1"): 2 x Uggc.

Rated voltage pulse slope (dU/dt)g
¢ >10000 V/us.

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute +5 seconds, the voltage being
100 +15 V for the 100 V, 250 V and 400 V versions and 500 +50 V for the 630 V version:

¢ R between leads for C < 0.33 uF: >50000 MQ

e RC between leads for C > 0.33 uF: >16500 s.

DR03108

10%
RC 1uF
()
1nF _|_— \
\ '\\
104 =
S

103 =

N

N
NS
102
-50 0 50 Tamb (°C) 100

Fig.11 RC-product as a function of ambient free air temperature; typical curves.
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Maximum dissipation

Power dissipation curves as a function of pitch and

capacitor thickness (see Figs 12 and 13)

PITCH
bmax (mm)

(mm)
10 15 225

27.5

4.0

4.5

5.0

|
|

5.5

oo,

6.0

6.5

ol IN

7.0

7.5 12

8.0 — 12

0 |N[N[O®

8.5 £

9.0 = 13

9.5 — = 5

10.0 & — 14

DR960560

250
Pmax 1
(mW)
200 ~
: \
: \
150 = \ \
5 NN
100
n
: \
: N
50 N
0
0 20 40 60 80 100

Tamb (C)

Fig.12 Maximum dissipation as a function of
ambient free air temperature, at various
capacitor dimensions.

10.5 = = =

11.0 = - 15

1.5 . s .

12:0 — - -

12.5 = = —

13.0 - - -

13.5 = = -

14.0 - - -

14.5 N - -

15.0 = = =

15.5 — = -

16.0 = - -
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DR960570

750
Pmax
(mW)
51
500 20
" \
18. \\
17 N\
- \
250 i2 —
0 \
0 20 40 60 80 100

Tamb (’C)

Fig.13 Maximum dissipation as a function of
ambient free air temperature, at various
capacitor dimensions.
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Application note

To select the capacitor for a certain application, the following conditions must be checked:
1. The peak voltage (Up) shall not be greater than the rated DC voltage (Ugrgc)-

2. The peak-to-peak voltage (Up.p) shall not be greater than 2 x /2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

There is no limit for the peak current (I,) or voltage slope (dU/dt) in the application.
The dissipated power shall not be greater than the maximum permissible power dissipation stated in Figs 12 and 13.
5. The free air ambient temperature for the capacitor does not exceed the category temperature.
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MARKING
Product marking

The capacitors are marked on the top in black ink with the

following information: 2 o
1 Rat:d capacitance code in accordance with 3 039\5”: 2?('{? g
% I
“IEC 62”: pF or uF £250
DR03111

Tolerance on rated capacitance: M £20%; K = £10%
Rated voltage (DC) (e.g. 250 V)
Code for dielectric material (KT)

Manufacturer (PHILIPS) Fig.14 Example of marking.
Code for factory of origin (HQ).

oo s N

Package marking

The package containing the capacitors is marked as shown in Fig.15.

1 (PH ILIPS COMPONENTS N\ Barcode label marking
2. | MROE TN BELGIM LINE  MARKING EXPLANATION
3. | PETP FILM-FOIL CAPACITOR 1 Manufacturer's name
4. | KT RADIAL PHENCLIC LACQUERED TwPE 2 Country of origin
5| B.47,F  $1@% 258v= 4a/188-21 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage and
6. climatic category (“IEC 68-1")
6 —
HWO: 12345678 7 Preference origin code: A
RO s SouisuR T
T R .
8| TYPE KT 347 8 Product type description
o = 9 Quantity and production period, year and
week code
" Q;MJH!II;@HQ.JMH"'@E“!'EWILI!!"EIQW 10 Product code (12NC)
000 R
To. ) CDERD JHEE 847 41474 )

CCA341

Fig.15 Barcode label.
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QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:

“IEC 68-2-21”"

Resistance to soldering heat
“IEC 68-2-20 A”

solder bath: 260 °C; 10 s

no visible damage
legible marking

|AC/C| < 2%

Robustness of component

Vibration:
“IEC 68-2-6"

Shock:
“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s2; 6 hours

half sinewave; 490 m/s2; 11 ms

|AC/C| < 5%

Climatic sequence

Dry heat:

“IEC 68-2-2”

Damp heat cyclic, first cycle:
“IEC 68-2-30"

Cold:

“IEC 68-2-1”

Damp heat, remaining cycles:
“IEC 68-2-30"

16 hours; 100 °C

2 hours; —40 °C

|AC/C| < 5%

Rins = 50% of specified value

Other applicable tests

Damp heat steady state:
“IEC 68-2-3”

21 days; 40 °C; 90 to 95% RH

laC/Cl < 5%

Rins = 50% of specified value

Endurance (DC):
“IEC 384-11"

1000 hours;
1.25 x Uggqe; 85 °C
1.25 % UCdc; 100 °C

|ac/Cl <10%

Rins = 50% of specified value

Heat storage: 1000 hours; 100 °C |AC/C| <5%
“IEC 384-11"
Resistance to soldering heat body temperature: 100 °C; lac/Cl <2%

with preheating:
“IEC 384-11”

bath temperature: 260 °C;
dwell time: 10 s

Note
1. For detailed information, see “Type

1996 Oct 21
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HOW TO SELECT

YOUR
APPLICATION
Low AC voltage High AC voltage
Uac <250V Uac > 250 Vac
Uoc 100 ...630 V Uoc 400 V... 2500 V
Uoc 3000...5000 V(*)]
AC-voltage AC-voltage
250 ...600 V ac >600 V ac
Low cap. ngh cap. Low ngh
value value cap. value cap. value
C<i12nF C>12nF <3nF >3 nF
High dV/dt No High dV/dt El. light
Unlim. dV/dt : with high (exept low ballasts
EL. light S-correction Sar‘r:pr'\es& hold repetition rate | |repetition rate) | | for US-market
ballasts || (Pitch >5 mm)[ | (pitch 5 mm) e.g. flyback e.g. el. light
SMPS ballasts;SMPS
film/foil metallized metallized film/foil film/foil metallized film/foil
KP MKP MKP KP/MKP || KP/MKP || MKP/MKP{| Kkp/MKP
374 379 l 380 375 375 378 375 91
MRP KP/MMKP . )
479 376 (*) for microwave
oven applications
DR950730

metallized
MKP/MKP 378




Philips Components

Product specification

interference suppression film capacitors

MKP 336 6

MKP RADIAL POTTED CAPACITORS

PITCH 10/15 mm

P =10and 15 mm

DR932250

Fig.1 Simplified outlines.

FEATURES

e 10 to 15 mm lead pitch

e Supplied loose in box and taped on
reel

e Consists of a low-inductive wound
cell of metallized polypropylene
film, potted in a flame-retardant
case.

APPLICATIONS

e For Y2-electromagnetic
interference suppression

¢ Specially designed to meet the
NEW REQUIREMENTS of the new
“IEC 384-14 219 edition,
EN 1324007, requiring a 5 kV peak
pulse voltage test and both the
UL1414 and CSA-C22.2 No. 1
specification.

1996 Oct 21

QUICK REFERENCE DATA

DESCRIPTION VALUE
Capacitance range (E12 series) 110 47 nF
Capacitance tolerance +20%; +10%; £5%
Rated voltage (AC), 50 to 60 Hz 250V
Climatic category 55/100/21/C
Rated temperature 100 °C
Maximum application temperature | 100 °C

Reference specifications

IEC 384-14 2nd edition,
EN 132400; note 1

Safety approvals

UL1414; CSA-C22.2 No 1; SEV; VDE;
Fl: N; D; S; IMQ; OVE

Materials

qualified in accordance with UL94 V-0

Safety class

Y2

Note

1. |EC 384-14 2" edition = EN 132400.
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Interference suppression film capacitors MKP 336 6

MKP 336 6 GENERAL DATA PITCH 10/15 mm

pa— o4,

Fig.2 Outline.

Specific reference data for the 250 V AC (Y2) capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 10 <30x 1074
Rated voltage pulse slope (dU/dt)g 200 V/us
R between leads, for C < 0.33 uF >15000 MQ
Test voltage (DC) 2700 V;1s
Available 250 V AC (Y2) versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] +20% 2222 336 60... preferred
Loose in box l; = 8.5 £0.5 mm; note 1
+10% 2222 336 61... on request
: +20% 2222 336 66... on request
Loose in box lt=25.0 £2.0 mm
+10% 2222 336 67... on request
+20% 2222 336 63... on request
Taped on reel H = 18.5 mm; note 2
+10% 2222 336 64... on request
Notes
1. lt=3.5+0.3 mm for pitch = 15 mm.

2. H=in-tape height; for detailed specifications refer to this handbook, Chapter "Packaging".

Available 250 V AC (Y2) versions on request

PACKAGING DIMENSIONS C-tol VALUES ORDERING
Ammopack l=3.2t0 35 mm +5% E12 series on request
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Interference suppression film capacitors MKP 336 6
Safety approvals
SAFETY APPROVALS FILE NUMBERS SAFETY APPROVALS FILE NUMBERS

UL1414 E112471 NEMKO Pending

CSA-C22.2 No.1-M90 LR 94054-6 DEMKO Pending

SEV 94,1 01167,02 SEMKO Pending

VDE (EN132400) 83620 IMQ Pending

Fi Pending OVE 23138/R

ANEAO®OOOED

DR932200

Fig.3 Safety approvals.

Ugac =250 V (AC) Y2 loose and taped
CATALOGUE NUMBER 2222 336 .....
LOOSE IN BOX REEL
DIMENSIONS it = k= H=
C bxhxl mass 3.5+0.5 mm(") 25.0+2.0mm| 18.5mm
(uF) (mm) (@
last 5 digits of
catalogue number(®) sPQ SPQ SPQ
C-tol = £20%
Pitch = 10.0 £0.4 mm; d; = 0.60 +0.06 mm
0.001 60102
0.0015 4.0x10.0x12.5 0.6 60152 1000 1250 1400
0.0022 60222
0.0033 50x11.0x12.5 0.9 60332 | 1000 1000 1100
0.0047 60472
; 12. 12. 1. i 750 00
0.0068 s 0 60682 . 9
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.0068 note 3
0.0068 50 X11.0X17:5 1:2 69005 1000 1000 1100
0.01 60103
0.015 6.0x12.0x17.5 1.4 60153 1000 1000 900
0.022 7.0%x138.5%x17.5 1.9 60223 1000 500 800
0.033 8.5%x15.0x17.5 2.6 60333 1000 500 650
0.047 10.0x 16.5x17.5 3.1 80473 | 500 500 600
Notes
1. | =3.5+0.3 mm for pitch = 15 mm.

2. The shading indicates preferred types.
3. Other dimensions for 10% versions.
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CONSTRUCTION
Description

e Low-inductive wound cell of metallized polypropylene
(PP) film, potted with epoxy resin in a flame-retardant
polypropylene case

¢ Radial copper clad steel wire, solder-coated

o Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.5:

e Eccentricity as in Fig.5. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

e Product height with seating plane as given by “/IEC 717”
as reference: hpayx < h +0.3 mm.

MKP metallized polypropylene film

metal spray layer -

- connecting wire ——

DRo06708

Fig.4 Construction.

—— 1k
. —% 3 : bmax=b + 0.3 mm
eccentricity— | Ly

DR930750

- -
Imax =1+ 0.3 mm

Fig.5 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

To withstand vibration and shock tests, it must be ensured
that the stand-off pips are in good contact with the
printed-circuit board:

e The capacitors shall be mechanically fixed by the leads.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR940430

AC/C
(%)

'2 N\

gt
-40 0 40 80 T CC)
Fig.6 Capacitance change as a function of ambient temperature; typical curve.
Impedance
3 DR941770
10 ;
=
Impedance S aF
(Q) ™~ ™~
- \ ~N 4'7’7/? .
0%
=
47,”: ™~ N~
101 \ ™~ \ ™~
>
10° ></ V/
A ‘\ 7 :

N \I7
\/
v

107

[ I [ |
| 7 i
102 L | 2| J 1
104 105 108 107 f (Hz) 108

Fig.7 Impedance as a function of frequency; typical curves.
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Resonant frequency
DR941750
102 I
§ —
(MHz)
T~~~
\\\\
10’
100
1nF 10 nF 47 nF C (nF)
Fig.8 Resonant frequency as a function of capacitance; typical curve.
Maximum RMS voltage (sinewave) as a function of frequency for T, < 85 °C
DR961270
108 ¢
AC voltage
V)
\\
N
102 \\
\\
\\
\\
\\
; N
10
10’ 102 10° 104 105 f (Hz) 10°

Fig.9 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C.
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Tangent of ioss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 10 kHz at 100 kHz
1to 47 nF <10x 104 <30x 1074
DR941740
108
dissipation
factor
(x 10-4)
102
¥
100f A/C\ﬂl{;’
10! —15210 |
S anmm T
10°
10" 102 102 104 f (Hz) 108
Fig.10 Tangent of loss angle as a function of frequency; typical curves.

Temperature

o Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Test voltage between leads, 100% on line for 1 second: 2700 V (DC)
e Test voltage between interconnected leads and case (foil method): 2000 V (AC).

Rated voltage puise slope (dU/dt)r

Maximum pulse load: 200 V/us.

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x Ugac
and divided by the applied voltage.
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Insulation resistance

The insulation resistance is measured after a voltage of 100 +15 V has been applied for 1 minute £5 seconds at
Tamp = 20 °C:
e R between leads: >15000 MQ

¢ R between interconnected leads and case (foil method): >30000 MQ.

DRO05317

106 T

i

l
RC
(s) |

\

V\

10°
X,
W 0 20
40 60 80 T () 190

Fig.11 RC product as a function of ambient free air temperature; typical curve.

Application notes

e For Y2 electromagnetic interference suppression between line and earth (50/60 Hz)

e These capacitors are not intended for continuous pulse applications. For these situations, capacitors of the AC and
pulse program must be used, such as: 2222 375 .....; 2222 376 .....; 2222 378 ..... or 2222 379 .....
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MARKING
Product marking e FRONT FACE
CAPACITORS WITH PITCH 10 AND 15 mm
4n7 M =
The capacitors are marked by laser print on the top and the " PN
side with the following information: ne
DR961170

1.
2,

o Or b @

Rated capacitance code in accordance with “/EC 62”

Tolerance on rated capacitance: M = +20%;
K=410%; J = £5%

Rated (AC) voltage (250 V~)

Sub-class (Y2)

Manufacturer’s type designation (336 6)

Code for dielectric material (MKP) only for

pitch = 15 mm

Manufacturer (Philips)

Year and week of manufacture (e.g. 9417) for 15 mm
pitch

Safety approvals: products will be marked with
approvals depending on the available marking space
per product.

1996 Oct 21

Fig.12 Example of marking for a capacitor with
pitch of 10 mm.

HEAD FACE FRONT FACE

47n M 250V~Y2
336 6 MKP

PHILIPS 9417

8 O:Cq"s

EN132200

DR961180

Fig.13 Example of marking for a capacitor with
pitch of 15 mm.
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Package marking

The package containing the capacitors is marked as shown in Fig.14.

6. PBSO4

EN 432400

WA

7.| ORIG R176 RFC HR

i

& | Ve MKP 336 6

. (PHILIPS COMPONENTS )
2. | MADE IN BELGIWM

3. | INTERF. SUPPR. FILM CAPARCITOR

4. | MKP RADIAL POTTED TYPE e
5. B.mlrr +28% 258V S5-103/21-C

ECHONOI
w@WN O E

=50v™

6 0 R

° | GTY 1008 DATE 9B32

VM

10, \caocm 2222 336 Ealee

#

CCA326

Fig.14 Barcode label.

Barcode label marking

LINE
1

a ~ 0N

10

MARKING EXPLANATION
Manufacturer's name

Country of origin

Sub-family

Type description and sub class Y2

Capacitance value, tolerance, voltage and
climatic category (“/IEC 68-1”)

Safety approvals

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Wage number of final inspection

(only for 4e products)

Product type description

Quantity and production period, year and
week code

Product code (12NC)

1996 Oct 21

310



Philips Components

Product specification

Interference suppression film capacitors

MKP 336 6

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

soider bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

[ac/C| < 5%
Atan § <80 x 1074

Robustness of component

Rapid change of temperature:
“IEC 68-2-14"

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

5 cycles
1 cycle = 30 minutes at -55 °C and
30 minutes at 100 °C

10 to 55 Hz; amplitude 0.75 mm;
6 hours

half sinewave; 490 m/s2; 11 ms

|AC/C| < 5%
Atan § <80 x 104

Climatic sequence

Dry heat:
“IEC 68-2-2"

“IEC 68-2-30"

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Voltage proof:

“IEC 384-14"

Damp heat, cyclic, test Db, first cycle:

16 hours; 100 °C

2 hours; -55 °C

Vp =2250 V (DC); 1 minute

|AC/C| < 5%
Atan § <80 x 104

Rins = 50% of specified value
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TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3"

21 days; 40 °C;
95 to 98% RH no load
V, =2250 V (DC); 1 minute

|ac/C| < 5%
Atan § <80 x 104

Rins = 50% of specified value

Endurance (AC):

3 x 5 kV pulse voltage;

[ac/c| <10%

with preheating:
“IEC 384-14”

solder bath: 260 °C; 10 s

1EC 384-14 1000 hours; 1_.7 X Urgc at 100 °C; Atan & < 80 x 104
once per hour; 0.1 s;
1000 V (RMS) via resistor of 47 Q; | Rjrs = 50% of specified value
V, =2250 V (DC); 1 minute
Charge and discharge: 10000 cycles; 5 ms; |ac/Cl <10%
IEC 384-14 1.5 x dV/dt Atan § < 80 x 104
Rins = 50% of specified value
Passive flammability: class C no burning
“IEC 695-2-2”
Active flammability: 20 x 5 kV discharge no burning
“IEC 384-14"
Heat storage: 1000 hours; 100 °C |aC/Cl| < 5%
V. Atan § <80 x 104
Resistance to soldering heat preheating: 100 °C; |AC/C| < 5%

Atan § <80 x 104

Note

1. For detailed information, see “Type specification”.
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MKP RADIAL POTTED CAPACITORS PITCH 10/15/22.5/27.5 mm

P=10and Ol O O P=225and275mm | () O O O

15 mm J

Fig.1 Simplified outlines.

FEATURES

e 10 to 27.5 mm lead pitch

e Supplied loose in box and taped on
reel

¢ Consists of a low-inductive wound
cell of metallized polypropylene
film, potted in a flame-retardant
case.

APPLICATIONS

s For X1 and X2 electromagnetic
interference suppression

¢ Specially designed to meet the
NEW REQUIREMENTS of the new
“IEC 384-14 2n edition,
EN 132400", requiring for X1 a 4 kV
and for X2 a 2.5 kV peak pulse
voltage test and both UL1414 and
CSA-C22.2 No. 1 specifications.

1996 Oct 21

QUICK REFERENCE DATA

VALUE
DESCRIPTION

MKP 336 1, X1 MKP 336 2, X2
Capacitance range (E12 series) 1nFto1uF 1nFto22pF
Capacitance tolerance +20%; +10%; 5%
Rated voltage (AC), 50 to 60 Hz 275V
Climatic category 55/100/21/C
Rated temperature 100 °C
Maximum application temperature 100 °C

Reference specifications

IEC 384-14 2 edition,
EN 132400; note 1

Safety approvals

UL1414; CSA-C22.2 No 1 at (250 V);
SEV: VDE: FI: N; D; S; IMQ; OVE

Materials

qualified in accordance with UL94V-O

Safety class

X1; X2

Note

1. |EC 384-14 2" edition = EN 132400.

313




Philips Components

Product specification

Interference suppression film capacitors

MKP 336 1

MKP 336 1 GENERAL DATA

PITCH 10/15 mm

N
E oRasts0 L 2d
Fig.2 Outline.
Specific reference data for the 275 V AC (X1) capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <100 nF <10x 104 <50 x 1074
Rated voltage pulse slope (dU/dt)g 200 V/us
R between leads, for C <0.33 puF >15000 MQ
Test voltage (DC) on line 3400V;1s

Available 275 V AC (X1) versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 336 10... referrs
Iy = 3.5 0.5 mm; note 1 £ i
_ +10% 2222 336 11... on request
Loose in box
+20% 2222 336 16... on request
lk=25.0£2.0 mm
+10% 2222336 17 on request
+20% 2222 336 13... on request
Taped on reel H =18.5 mm; note 2
+10% 2222 336 14... on request
Notes
1. ly=3.5+0.3 mm for pitch = 15 mm.
2. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
Available 275 V AC (X1) versions on request
PACKAGING DIMENSIONS C-tol VALUES ORDERING
Ammopack ly=3.2to 35 mm 5% E12 series on request
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Safety approvals

SAFETY APPROVALS (X1) FILE NUMBERS SAFETY APPROVALS (X1) FILE NUMBERS
UL1414 E 112471 NEMKO IEC 384 - 14 (2nd Ed.) | P94102557
CSA-C22.2 No.1-M90 LR 94054-6 DEMKO IEC 384 - 14 (2nd Ed.) | 302086
SEV (EN132400) 96,770678 SEMKO IEC 384 - 14 (2nd Ed.) | 9447024
VDE (EN132400) CCA/DE 8926 IMQ (EN132400) V 3731
FI IEC 384 - 14 (2nd Ed.) 178882-01 OVE 23137/R

L\ YSIQENDIOIOISHIED)

Fig.3 Safety approvals.

DR932200

Ugac = 275 V (AC) X1

loose and taped

CATALOGUE NUMBER 2222 336 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS Iy = L= H=
(:;:) bxhxl M(I;?S 3.5+0.5 mm( 25.0+2.0 mm| 18.5 mm
(mm) last 5 digits of
catalogue number(® SPQ SPQ SPQ
C-tol = +20%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm
0.001 10102
0.0015 4.0x10.0x12.5 0.6 10152 1000 1250 1400
0.0022 10222
0.0033 10332
0.0047 5.0:% 11.0%12.5 0.9 10472 1000 1000 1100
0.0068 10682
0.01 6.0x12.0x 12.5 1.0 10103 750 750 900
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.01 note 3
0.01 19001
0.015 50110 17.5 1.2 10153 1000 1000 1100
0.022 10223
0.022 note 3
0.033 6.0x12.0% 17.5 1.4 10333 1000 1000 900
0.033 note 3
: s s : 800
0.047 7.0 %135 %X 17.5 1.9 10473 1000 500
0.047 note 3
0.068 85x15.0%17.5 2.6 10683 1000 500 650
0.068 note 3
01 10.0x 16.5x 17.5 34 10104 500 500 600
Notes
1. | =3.5+0.3 mm for pitch = 15 mm.
2. The shading indicates preferred types.
3. Other dimensions for 10% versions.
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MKP 336 1 GENERAL DATA PITCH 22.5/27.5 mm

e ors1700 @ dy

Fig.4 Outline.

Specific reference data for the 275 V AC (X1) capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
100 nF < C <470 nF <20 x 104 <100 x 104
C > 470 nF <70x 104 -
Rated voltage pulse slope (dU/dt)g 200 V/us
R between leads, for C < 0.33 pF >15000 MQ
RC between leads, for C > 0.33 puF >5000 s
Test voltage (DC) on line 3400V;1s

Available 275 V AC (X1) versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 336 10... preferred
ly=3.5+0.3 mm
i +10% 2222336 11.: on request
Loose in box
+20% 2222 336 16... on request
ly=25.0£2.0 mm
+10% 2222 336 17... on request
+20% 2222 336 13... on request
Taped on reel H = 18.5 mm; note 1 -
+10% 2222 336 14... on request
Note
1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
Available 275 V AC (X1) versions on request
PACKAGING DIMENSIONS C-tol VALUES ORDERING
Ammopack ly=3.2to 35 mm +5% E12 series on request
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Safety approvals

SAFETY APPROVALS (X1) FILE NUMBERS SAFETY APPROVALS (X1) FILE NUMBERS
UL1414 E 112471 NEMKO IEC 384 - 14 (2nd Ed.) | P94102557
CSA-C22.2 No.1-M90 LR 94054-6 DEMKO IEC 384 - 14 (2nd Ed.) | 302086
SEV (EN132400) 96,770678 SEMKO IEC 384 - 14 (2nd Ed.) | 9447024
VDE (EN132400) CCA/DE 8926 IMQ (EN132400) V 3731
FI IEC 384 - 14 (2nd Ed.) 178882-01 OVE 23137/R

ANESLAO@®OOOED

Fig.5 Safety approvals.

DR932200

URac = 275 V (AC) X1

loose and taped

CATALOGUE NUMBER 2222 336 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS ly= k= H=
& bxhxl MASS 3.5 £0.3 mm 25.0 +2.0 mm 18.5 mm
(uF) (mm) @
last 5 digits of
catalogue number(") sPQ SPQ SPQ
C-tol = +20%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
(07 note 2
7.0x16.5x26.0 3.2 200 500 550
0.1 19003
0.15 8.5x18.0 x 26.0 4.4 10154 200 500 450
0.22 10.0 x 19.5 x 26.0 55 10224 200 500 400
Pitch = 27.5 0.4 mm; d; = 0.80 +0.08 mm
0.22 note 2
11.0x21.0x31.0 7.8 100 125 300
0.22 19005
0.33 13.0 x 23.0 x 31.0 10.4 10334 100 125 250
0.47 15.0:X25.0 x31.0 12.8 10474 100 125 200
0.68 18.0x28.0 x31.0 17:2 10684 100 125 150
1 21.0:x 31.0 %' 31.0 20.4 10105 50 75 not available
Notes
1. The shading indicates preferred types.
2. Other dimensions for 10% versions.
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Interference suppression film capacitors MKP 336 2

MKP 336 2 GENERAL DATA PITCH 10/15 mm

——b" DR31790 Qdy

Fig.6 Outline.

Specific reference data for the 275 V AC (X2) capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <100 nF <10x 104 <50 x 1074
100 nF < C <220 nF <20x 1074 <100 x 104
Rated voltage pulse slope (dU/dt)g 100 V/us
R between leads, for C < 0.33 uF >15000 MQ
Test voltage (DC) on line:
C<1pF 2200V;1s
Available 275 V (AC) X2 versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER CRDERING
+20% 2222 336 20... preferred
Iy = 3.5 £0.5 mm; note 1
. +10% 2222 336 21... on request
Loose in box
+20% 2222 336 26... on request
ly=25.0£2.0 mm
+10% 2222 336 27... on request
+20% 2222 33623... on request
Taped on reel H = 18.5 mm; note 2
+10% 2222 336 24... on request
Notes
1. ly=3.5+0.3 mm for pitch = 15 mm.

2. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

Available 275 V AC (X2) versions on request
PACKAGING DIMENSIONS C-tol VALUES ORDERING

Ammopack I =3.2t0 35 mm 5% E12 series on request
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Safety approvals

SAFETY APPROVALS (X2) FILE NUMBERS SAFETY APPROVALS X2) FILE NUMBERS
UL14140 E 112471 NEMKO IEC 384 - 14 (2nd Ed.) | P94101881
CSA-C22.2 No.1-M90(" LR 94054-6 DEMKO IEC 384 - 14 (2nd Ed.) [ 302811
SEV (EN132400)( 96,770678 SEMKO IEC 384 - 14 (2nd Ed.) | 9439096
VDE (EN132400) CCA/DE 8926 IMQ (EN132400) V 3732
FIIEC 384 - 14 (2nd Ed.) 176515.01 OVE 23136/R

Note
1. Only for 1 nF up to and including 1 uF.

Fig.7 Safety approvals.

ANESLO®OOOED

Ugac = 275 V (AC) X2

loose and taped

CATALOGUE NUMBER 2222 336 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS h= = H=
(lﬁ:) bxhxl M&?S 3.5 0.5 mm() 250:20mm| 18.5mm
(mm) last 5 digits of
catalogue number(@ SPQ SPQ SPQ
C-tol = +20%
Pitch = 10.0 £0.4 mm; d; = 0.60 +0.06 mm
0.001 20102
0.0015 4.0x10.0x12.5 0.6 20152 1000 1250 1400
0.0022 20222
0.0033 20332
0.0047 20472
0.0068 20682
0.01 5.0x11.0x12.5 0.9 20103 1000 1000 1100
0.015 20153
0.022 20223
0.033 6.0 X 12,0 x 12.5 1.0 20333 750 750 900
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm
0.01 29001
0.015 29011
0.022 29021
0033 5.0% 11.0x17.5 1.2 59031 1000 1000 1100
0.047 20473
0.068 20683
0.068 note 3
01 6.0 x 12.0 x 17.5 1.4 20104 1000 1000 900
0.1 7.0x13.5 175 1.9 note 3 1000 500 800
0.15 85x 15.0 X 17:5 2.6 20154 1000 500 650
0.22 10.0 x 16.5 x17.5 3.1 20224 500 500 600
Notes
1. l=3.5%0.3 mm for pitch = 15 mm.
2. The shading indicates preferred types.
3. Other dimensions for 10% versions.
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Interference suppression film capacitors MKP 336 2

MKP 336 2 GENERAL DATA PITCH 22.5/27.5 mm

[= i | DRg31790 Q dt

Fig.8 Outline.

Specific reference data for the 275 V AC (X2) capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
150 nF < C <470 nF <20 x 104 <100 x 104
C >470nF <70 x 107 -
Rated voltage pulse slope (dU/dt)g 100 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 puF >5000 s
Test voltage (DC) on line:
C<1uF 2200V;1s
C>1uF 2200 VAC (Cin uF); 1's
Available 275 V (AC) X2 versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 336 20... i d
lf=3.5+0.3 mm . 6 hesall
p +10% 2222 336 21... on request
. +20% 2222 336 26 on request
I = 25.0 £2.0 mm - <
+10% 2222 336 27... on request
+20%
Taped on reel H = 18.5 mm; note 1 ) o S
+10% 2222 336 24... on request
Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
Available 275 V AC (X2) versions on request
PACKAGING DIMENSIONS C-tol VALUES ORDERING
Ammopack It =3.2to 35 mm +5% E12 series on request
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MKP 336 1/2

Safety approvals

SAFETY APPROVALS (X2) FILE NUMBERS SAFETY APPROVALS (X2) FILE NUMBERS
uL1414 @ E 112471 NEMKO IEC 384 - 14 (2nd Ed.) | P94101881
CSA-C22.2 No.1-M90(1) LR 94054-6 DEMKO IEC 384 - 14 (2nd Ed.) | 302811
SEV (EN132400)(") 96,770678 SEMKO IEC 384 - 14 (2nd Ed.) | 9439096
VDE (EN132400) CCA/DE 8926 IMQ (EN132400) V 3732
FI IEC 384 - 14 (2nd Ed.) 176515.01 OVE 23136/R

Note

1. Only for 1 nF up to and including 1 pF.

ANEHYLO®WOO®
DR932200
Fig.9 Safety approvalis.
Upac = 275 V (AC) X2 loose and taped
CATALOGUE NUMBER 2222 336 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS k= I = H=
. bxhxl L e 3.5 £0.3 mm 25.0 £2.0 mm 18.5 mm
(uF) (mm) @
last 5 digits of
catalogue number(!) sPQ SPQ SPQ
C-tol = £20%
Pitch = 22.5 +0.4 mm; d, = 0.80 +0.08 mm
0.15 6.0:x 15.5 %26.0 29 29041 200 500 600
0.22 7.0x 16.5 % 26.0 3.2 29051 200 500 550
0.33 8.5x 18.0 x 26.0 4.4 | 20334 200 500 450
0.47 10.0 x 19.5 x 26.0 5.5 20474 200 500 400
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
0.47 9.0x19.0x31.0 5.5 29055 100 150 400
0.68 11.0:%21.0% 31.0 7.8 20684 100 125 300
1 13.0 x 23.0 x 31.0 10.4 20105 100 125 250
1 15.0x 25.0 x 31.0 12.8 note 2 100 125 200
15 18.0'%x 28.0x 31.0 17.2 20155 100 125 150
2.2 21.0x31.0x31.0 20.4 20225 50 75 not available
Notes

1. The shading indicates preferred types.

2. Other dimensions for 10% versions.
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CONSTRUCTION
Description

e Low-inductive wound cell of metallized polypropylene
(PP) film, potted with epoxy resin in a flame-retardant
polypropylene case

¢ Radial leads, solder-coated:
— Copper clad steel wire (pitch = 4e and 6e)
— Copper wire (pitch = 9e and 11e)

o Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

MKP metallized polypropylene film

"~ metal spray layer

T connecting wire ——

DR06708

Fig.10 Construction.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
means of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be

ensured that the stand-off pips are in good contact with the

printed-circuit board:

e For pitches <15 mm capacitors shall be mechanically
fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

1996 Oct 21

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.11:

e Eccentricity as in Fig.11. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

¢ Product height with seating plane as given by “IEC 717"
as reference: hpmax < h + 0.3 mm.

1
. —‘}**3 ————— — —o| — bmax=b+0.3mm
eccentricity— v

==

DR930750

e ———— —
Imax =1+0.3 mm

Fig.11 Lay-out.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient temperature of 23 £1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied of 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

2 DR940430
AC/C
(%)
1
0 |
-1
2
-3
-40 0 40 80 T (C)
Fig.12 Capacitance change as a function of temperature; typical curve.
Impedance
DR941760
103 -
=
Impedance = 3
@ e 4
J 7 N
N,
102 \ 70 .
nr
H
N 47 . s ~
™~ ™~
10! [~ Qe [~ ‘ =
= =2
=420
= LOOOn/: = | =
~] S
S 4 1
s 9 \I7
4 A
/N v
10—1 \.
Sa
7 v
102
104 105 108 107 f(Hz) 108
Fig.13 Impedance as a function of frequency; typical curves.
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Resonant frequency

DR941450
102
f
(MHz)
\\
T~
\\\\\
101 S~
!
SN
[~
T~
ol [ xe
100
X1
107!
inF 10 nF 100 nF 1000 nF C (nF)
Fig.14 Resonant frequency as a function of capacitance; typical curves.
Temperature

o Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage
e Test voltage (DC) between leads, 100% on line for 1 second:
— for X1 capacitors: 3400 V
2200 V
JC (CinuF)

o Test voltage (AC) between interconnected leads and case (foil method): 2050 V.

— for X2 capacitors with C < 1pF: 2200 V and for C > 1uF:
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Maximum RMS voltage (sinewave) as a function of frequency for T,np < 100 °C

DR961120

10°

AC voltage
v)
\\
\\
N
102 N
N\
N
AN
N,
\
i
N
\\
- \
101 102 103 104 108 f (Hz) 108
Fig.15 AC voltage (RMS value) as a function of frequency at Tamp < 100 °C, for X1.
DR961130

103

AC voltage
V)
\\
102 AN
N
N
\\\
N
\\
N
10!
10° 10? 10° 10* 10° f (Hz) 10°

Fig.16 AC voltage (RMS value) as a function of frequency at Tamp < 100 °C, for X2.
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Tangent of loss angle
TANGENT OF LOSS ANGLE
CAPACITANCE
at 10 kHz at 100 kHz
C<100nF <10x 104 <50 x 1074
100 nF < C <470 nF <20x 104 <100 x 104
C>470nF <70x 10~ =
DR941440
103 :
dissipation .
factor
(x10-4)
€
102 =) »?t
s
S e
Tl
Iy o2
: = o of
a0t £ 2]
10" 62 e
LSS
e —
100 J
10’ 102 108 f (Hz) 105
Fig.17 Tangent of loss angle as a function of frequency; typical curves.

Rated voltage pulse slope (dU/dt)g
Maximum pulse load: 100 V/us for X2; 200 V/us for X1

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x Ugac

and divided by the applied voltage.
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Insulation resistance

The insulation resistance is measured after a voltage of 100 +15 V has been applied for 1 minute +5 seconds,
at Tamp = 20 °C:

¢ R between leads for C <0.33 uF: >15000 MQ
¢ RC between leads for C > 0.33 uF: >5000 s
¢ R between interconnected leads and case (foil method): >30000 MQ.

106 DR05317
RC
(s)
==
10% X
X,
104 Il
0 20 40 60 80 Tomp () 190
Fig.18 RC product as a function of ambient free air temperature; typical curve.

Application notes

e For X1 and X2 electromagnetic interference suppression in across the line applications (50/60 Hz)

o These capacitors are not intended for continuous pulse applications. For these situations, capacitors of the AC and
pulse program must be used, such as: 2222 375 .....; 2222 376 .....; 2222 378 ..... or 2222 379 .....

1996 Oct 21 327



Philips Components

Product specification

Interference suppression film capacitors MKP 336 1/2
MARKING
Product marking HEAD BAGE e——

CAPACITORS WITH PITCH 10 TO 27.5 MM

The capacitors are marked by laser print; on the top
(pitch > 22.5 mm) or on the top and one side
(pitch < 15 mm) with the following information:

1. Rated capacitance code in accordance with “/EC 62”

2. Tolerance on rated capacitance; M = £20%;
K=1£10%; J = 5%

Rated (AC) voltage (275 V)
Sub-class (e.g. X1)

4n7 M

DR961140

Fig.19 Example of marking for a capacitor with

Manufacturer’s type designation (e.g. 336 1)

Code for dielectric material (MKP) for pitch 215 mm
Manufacturer (PHILIPS)

Year and week of manufacture (e.g. 9401) for

pitch 215 mm

9. Safety approvals: products will be marked with
approvals depending on the available marking space
per product.

® N oA

pitch 10 mm.

HEAD FACE FRONT FACE
100n M 275V~X1
3361 MKP PHILIPS 8417

® Q 250V~
L%

DAZ61150

Fig.20 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

DRg61160

220n M 275V-~X2 @ ® 250V~
3362 MKP @@ & L\
PHILIPS 9627 ™% | @

Fig.21 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Package marking

The package containing the capacitors is marked as shown Fig.22.

(PHILIPS COMPONENTS )

S B

MADE IN BELGIUM

INTERF. SUPPR. FILM CRAPRCITOR

MKP RRDIAL POTTED TYPE X1
8.1,F  2@% a7V 55¢ Laa 21C

0 O @ (

WMWWWMWMMMWWI”“'

ORIS R17@ RPC

WMMWMMWWWWMWW

TFe MKP 336 1

10.

IWMWWWMWWWMMMWWMH

DATE

HWWWMWMWWWWWWWWWM

e g2de 336 10104 J

CCA328

Fig.22 Barcode label.

Barcode label marking

LINE
1

a A~ O N

(o]

10

MARKING EXPLANATION
Manufacturer's name

Country of origin

Sub-family

Type description and sub class

Capacitance value, tolerance, voltage and
climatic category (“IEC 68-1")

Safety approvals

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Wage number of final inspection (only for
4e products)

Product type description

Quantity and production period, year and
week code

Product code (12NC)

1996 Oct 21
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MKP 336 1/2

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21”
Resistance to
soldering heat:

“IEC 68-2-20”

Component solvent
resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

lac/C| < 5%

Atan 8 <100 x 104 (C < 100 nF); note 2
Atan § <200 x 104 (100 nF < C < 470 nF); note 2
Atan § <70 x 104 (C > 470 nF); note 2

Robustness of component

Rapid change of
temperature:
“IEC 68-2-14"
Vibration:

“IEC 68-2-6"
Shock:

“IEC 68-2-27"

5 cycles
1 cycle = 30 minutes at —55 °C and
30 minutes at 100 °C

10 to 55 Hz;
amplitude 0.75 mm; 6 hours

half sinewave; 490 m/s2; 11 ms

|AC/C| < 5%

Atan § <100 x 1074 (C < 100 nF); note 2
Atan § <200 x 1074 (100 nF < C < 470 nF); note 2
Atan § <70 x 104 (C > 470 nF); note 2

Climatic sequence

Dry heat:

“IEC 68-2-2"

Damp heat, cyclic, test Db,
first cycle:

‘IEC 68-2-30"

Cold:

“IEC 68-2-1”

Damp heat, cyclic, test Db,
remaining cycles:

16 hours; 100 °C

2 hours; -55 °C

|AC/C| < 5%

Atan § <100 x 104 (C < 100 nF); note 2
Atan § <200 x 1074 (100 nF < C < 470 nF); note 2
Atan § <70 x 10~# (C > 470 nF); note 2

Rins = 50% of specified value

“IEC 68-2-30"

Voltage proof: Vp =1200V (DC); 1 minute
“IEC 384-14"
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TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3”

21 days; 40 °C;
95 to 98% RH no load
Vp, =1200V (DC); 1 minute.

|AC/C| < 5%

Atan § <100 x 104 (C < 100 nF); note 2
Atan § <200 x 1074 (100 nF < C <470 nF); note 2
Atan § <70 x 104 (C > 470 nF); note 2

Rins = 50% of specified value

Endurance (AC):

3 x 4.0 kV pulse voltage for X1;

lac/C| <10%

1EC 384-14 3 x 2.5 kV pulse voltage for X2 Atan &< 100 x 104 (C < 100 nF); note 2
1000 hours; 1.25 x Urae at 100 °C; | Atan § <200 x 104 (100 nF < C < 470 nF); note 2
once per hour; 0.1 s; Atan § <70 x 104 (C > 470 nF); note 2
1000 V (RMS) via resistor of 47 Q; , o -
Vp = 1200 V (DC); 1 minute. Rins = 50% of specified value
Charge and discharge: 10000 cycles; 5 ms; lac/cl <10%
G614 T Rl Atan § < 100 x 104 (C < 100 nF); note 2
Atan § <200 x 1074 (100 nF < C <470 nF); note 2
Atan § <70 x 10 (C > 470 nF); note 2
Rins = 50% of specified value
Passive flammability: class C no burning
“IEC 695-2-2”
Active flammability: 20 x 4 kV discharge for X1; no burning
“IEC 384-14” 20 x 2.5 kV discharge for X2
Heat storage: 1000 hours; 100 °C |ac/C| < 5%
“IEC 384-14"

Atan § <100 x 104 (C < 100 nF); note 2
Atan § < 200 x 104 (100 nF < C < 470 nF); note 2
Atan § <70 x 104 (C > 470 nF); note 2

Resistance to soldering
heat with preheating:
“IEC 384-14”

preheating: 100 °C;
solder bath: 260 °C; 10 s

|AC/C| <5%

Atan 8 <100 x 1074 (C < 100 nF); note 2
Atan § <200 x 1074 (100 nF < C < 470 nF); note 2
Atan § <70 x 1074 (C > 470 nF); note 2

Notes

1. For detailed information, see “Type specification”.
2. Measuring frequency 100 kHz for C < 470 nF and 10 kHz for C > 470 nF.
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Interference suppression film capacitors

MP-KT RADIAL POTTED CAPACITORS

Product specification

MP-KT 333 4

PITCH 15/22.5/27.5 mm

P=15 mm Ol O | O P=225 w2zsmm | (O [ O Q| QO
DR931960
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
¢ 15t0 27.5 mm lead pitch DESCRIPTION VALUE
e Supplied loose in box and taped on Capacitance range (E6 series) 10to 1 uF
reel Capacitance tolerance +10%
¢ Non-active flammability under fault Rated voltage (AC), 50 to 60 Hz 275V
it )
TR Climatic category 40/085/21/C
e Consists of a low-inductive wound
: 5 Rated temperature 85 °C
cell of metallized paper with blank
Maximum application temperature | 85 °C

polyester, potted in a
flame-retardant case.

APPLICATIONS

e For X2 electromagnetic
interference suppression

e The capacitors can be used safely
in these applications, where the
equipment is connected
continuously to the mains.

1996 Oct 21

Reference specifications

IEC 384-14, 2nd edition;
EN 132400; note 1

Safety approvals

UL1414; CSA-C22.2 no 1 at 250 V~;
FI; N; D; S; VDE; SEV; IMQ

Materials

qualified in accordance with
UL94V-0(3.2), UL94V-1(1.6)

Safety class

X2

Note

1. |EC 384-14 2n edition = EN 132400.
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MP-KT 333 4

MP-KT 333 4 GENERAL DATA

PITCH 15/22.5/27.5 mm

i

I
t

i 58
9 0.80:0.08
o e

DROSEO3

Fig.2 Outline.

Specific reference data for the 275 V AC capacitors

DESCRIPTION sl
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
047 uF<C<1.0puF <100 x 104 <200 x 104 ~
C <0.47 uF - - <350 x 104
Rated voltage pulse slope (dU/dt)g:
P =15.0 mm 1500 V/us
P =225mm 1000 V/us
P =27.5 mm: 220 nF < C <330 nF 500 V/us
P =27.5 mm: 330 nF < C <1.0 uF 250 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 pF >5000 s
Test voltage (DC) 2200 V;1s
Available 275 V AC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
ly=5.0£1.0 mm +10% 2222 333 41... preferred
Loose in box ly=3.5+0.3 mm +10% 2222 333 48... on request
ly=25.0 +2.0 mm +10% 2222 333 45... on request
Taped on reel H=18.5mm; note 1 | £10% 2222 333 43... on request
100 nF, pitch P = 15.0 £0.4 mm, b x h x I =10.0 mm x 16.5 mm x 17.5 mm
ly=5.0£1.0 mm +20% 2222 333 94001 on request
Loose in box; SPQ =500 |l =25.0+2.0 mm +20% 2222 333 94004 on request
ly=3.5 0.3 mm +20% 2222 333 94015 on request
Taped on reel; SPQ =600 |H = 18.5 mm; note 1 | £20% 2222 333 94006 on request
220 nF, pitch P =22.5 +0.4 mm, b x h x I =10.0 mm x 19.5 mm x 26.0 mm
Loose in box; SPQ=200 |li=5.0+1.0 mm +20% 2222 333 94002 on request
Loose in box; SPQ =500 |l;=25.0+2.0 mm +20% 2222 333 94005 on request
Loose in box; SPQ =200 |l =3.5+0.3 mm +20% 2222 333 94016 on request
Taped on reel; SPQ =400 |H = 18.5 mm; note 1 | +20% 2222 333 94007 on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Safety approvals
SAFETY APPROVALS FILE NUMBERS SAFETY APPROVALS FILE NUMBERS
UL1414 E 112471 NEMKO (EN132400) 1995 30152 and
1995 30152001
CSA-C22.2no 1 at 250 V~ LR 94054 DEMKO (EN132400) 304224
SEV (EN132400) 96,770671 SEMKO (EN132400) 9527057
VDE (EN132400) 94630 IMQ (EN132400) V3105
FI (EN132400) CCA/FI 881 OVE Pending
OO NMOOED @
DR06602a
Fig.3 Safety approvals.
URac = 275 V (AC) X2 loose and taped

CATALOGUE NUMBER 2222 333 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS short leads long leads | H=18.5mm
- bxhxl MASS I = h=
(1F) (mm) @ 5.0 +1.0 mm 25.0+2.0 mm
last 5 digits of
catalogue number(’) SPQ SPQ SPQ
C-tol =£10%
Pitch = 15.0 £0.4 mm; dt = 0.80 £0.08 mm
0.01 41103
0.015 50x11.0x17.5 1.4 41153 1000 1000 1100
0.022 41223
0.033 6.0 x 12.0 x 17.5 1.8 41333 1000 1000 900
0.047 7.0 13.5% 17.5 2.4 41473 1000 500 800
0.068 8.5 x 15,0 17:5 3.1 41683 1000 500 650
Pitch = 22.5 +0.4 mm; dt = 0.80 +0.08 mm
0.1 7.0 x16.5 x 26.0 a7 41104 200 500 550
0.15 8.5 x18.0 x 26.0 5.0 41154 200 500 450
Pitch = 27.5 £0.40 mm; dt = 0.80 £0.08 mm
0.22 11.0x21.0x31.0 8.0 41224 100 125 300
0.33 13.0 x 23.0 x 31.0 11.0 41334 100 125 250
0.47 15.0 x25.0:x 31.0 13.7 41474 100 125 200
0.68 18.0 x 28.0 x 31.0 19.1 41684 100 125 150
1 21.0x31.0x31.0 26.0 41105 50 75 not available
Note
1. The shading indicates preferred types.
Available 275 V AC versions on request
DIMENSIONS C-tol VALUES ORDERING
ly=3.2t0 35 mm - E12 series on request
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CONSTRUCTION
Description

e Low-inductive wound cell of metallized paper film and
polyethylene terephthalate (PETP) film, potted with
epoxy resin in a flame-retardant polypropylene case

* Radial copper leads, solder-coated

o Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD.

The maximum length and width of film capacitors is shown

in Fig.5:

e Eccentricity as in Fig.5. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned

e Product height with seating plane as given by “/EC 717"
as reference: hpax < h + 0.3 mm.

metallized paper film

polyester film
* metal spray layer

connecting wire—
DpRossoz |

Fig.4 Construction.

—

o %,riv T ° bmax=b + 0.3 mm
eccentricity-— | H1y
,; ;* ,W L : . ‘7, DR930750
—
Imax =1+ 0.3 mm
Fig.5 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to Chapter
“Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

It must be ensured that the stand-off pips are in good
contact with the printed-circuit board:

o For pitches of 15 mm the capacitors shall be
mechanically fixed by the leads.

» Forlarger pitches the capacitors shall be mounted in the
same way and the body clamped.
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RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Interference suppression film capacitors MP-KT 333 4

Capacitance

All capacitance values are specified at 1 kHz.

DR06607
4
AC/C
(%)
2
0 —
\
=2 /
” //
-50 0 50 100
Tamb(DC)
Fig.6 Capacitance change as a function of ambient temperature; typical curve.
Impedance
DR06608
108
Impedance
( S
102
NN NN LT L
10'
N ™~ ~N A
™~ LPNUA
100 =
— \i/
=
~ A -
p 10 nF
10" / =
— 100 nF
1000 nF
102 : | 1]
4 5 6 7 8
10 10 10 10 f (H2) 10
Fig.7 Impedance as a function of frequency; typical curves.
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Resonant frequency

DR960250

10
f
(MHz)
10°
]
—
) X2
10
10°
1nF 10 nF 1000 nF
C(nF)
Fig.8 Resonant frequency as a function of capacitance; typical curve.
Maximum RMS voltage (sinewave) as a function of frequency for T, < 85 °C
DR961340
108 I T
AC voltage
V)
N
\\ \
102
|
N
\\\
N
N
1\\
10! AN
101 102 103 104 10° f (Hz) 108

Fig.9 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C.
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Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
047 uF < C<1.0uF <100 x 1074 <200 x 104 =
C <047 uF - - <350 %1074
103 DR06609
dissipation
factor
(x107%)
LT
L1
2 ——/
10 T
"] T
| —=7
I
10"
10° 102 108 104 105
f (Hz)
Fig.10 Tangent of loss angle as a function of frequency: typical curve.

Temperature

e Storage temperature: Tgg = —25 °C to +40 °C with RH maximum 80% without condensation.

Voltage

o Test voltage between leads, 100% on line for 1 second: 2200 V (DC)
¢ Test voltage between interconnected leads and case (foil method): 2000 V (AC).

Rated voltage pulse slope (dU/dt)g

RATED MAXIMUM PULSE LOAD (V/us)
VOLTAGE
Ur (V) P=15.0 mm P =225 mm P =27.5 mm
500 for 220 nF < C <330 nF
275 1500 1000
250 for 330 nF < C < 1.0 uF

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be muiltiplied by
V2 x Urae and divided by the applied voltage.
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Insulation resistance

The insulation resistance is measured after a voltage of 100 £15 V has been applied for 1 minute £5 seconds, at
Tamp= 20 °C:

e R between leads for C <0.33 uF: >15000 MQ

¢ RC between leads for C > 0.33 puF: >5000 s

e R between interconnected leads and case (foil method): >30000 M.

DRO6610

10°
RC
()

104
108
102

-50 0 50 Tump (°C) 100
Fig.11 RC product as a function of ambient free air temperature; typical curve.
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MARKING
Product marking HEAD FACE FRONT FACE

CAPACITORS WITH PITCH 15 TO 27.5 mm

The capacitors are marked by laser print; on the top
(pitch >22.5 mm) or on the top and one side
(pitch €15 mm), with the following information:

1. Rated capacitance code in accordance with “/EC 62”
2. Tolerance on rated capacitance; M = £20%; K = +10%
3. Rated voltage (AC) (275 V~)

4. Sub-class (X2

5. Manufacturer’s type designation (333 4)

6. Code for dielectric material (MP-KT)

7. Manufacturer (PHILIPS)

8. Code for factory of origin (HQ)

9. Year and week of manufacture (e.g. 9016)

10. Safety approvals:

a) 15 mm products will not be marked with
(N and D) symbols.

b) 22.5 mm products will not be marked with
(N, D, OVE and IMQ) symbols.
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10n K 275V~X2
3334 MP-KT PHILIPS 9016

. 250V-
NG

@

DR961210 EMaang

Fig.12 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

220n M 275V-X2@Q© |-
3334 MP-KT Q@ g | W
PHILIPS 9627 "uu | @

DR961220

Fig.13 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Package marking

The package containing the capacitors is marked as shown in Fig.14.

: [PH ILIPS COMPONENTS

Barcode label marking

;. MADE IN BELGIUM LINE MARKING EXPLANATION
3. | INTERF. SUPPR. FILM CAPARCITOR 1 Manufacturer's name
4. | MP-KT RADIAL POTTED TYPE Xxe 2 Country of origin
5| B.068,F *18% 275V 4B/@8521/C 3 Sub-family
@ @ @ @ N 4 Type description and safety class X2
6. PESO4L N 5 Capacitance value, tolerance, voltage and
@ ® @ @ @ climatic category (“/EC 68-17)
EN 4322400 250v~ 6 Safety approv.al.s
LT T — R rinisi. o oo MPEREYC I
7| ORIG A17@ RFC HA Responsible production centre: HQ
5 0 i
8| TYPE MP-KT 3233 4 8 Product type description
9 Quantity and production period, year and
| BN W A , BB L
IR ORI R L ML
10-| tOoeND 2P 333 45683

P

CCA327

Fig.14 Barcode label.
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QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/Cl < 2%

Atan § < 150 x 1074 (C < 470 nF)
Atan § < 30 x 104 (C > 470 nF); note 2

Robustness of component

Rapid change of temperature:
“IEC 68-2-14”

Vibration:
‘IEC 68-2-6"
Shock:

‘IEC 68-2-27"
Voltage proof:
“IEC 384-14"

5 cycles
1 cycle = 30 minutes at —40 °C and
30 minutes at 85 °C

10 to 55 Hz; amplitude 0.75 mm;
6 hours

half sinewave; 490 m/s2; 11 ms

Vp =1200V (DC); 1 minute

|ac/C| < 3%

Atan § < 150 x 104 (C < 470 nF)
Atan § < 30 x 1074 (C > 470 nF); note 2

Climatic sequence

Dry heat:
“IEC 68-2-2"

“IEC 68-2-30”

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,

remaining cycles:
“IEC 68-2-30"

Damp heat, cyclic, test Db, first cycle:

16 hours; 85 °C

2 hours; —40 °C

|ac/C| < 3%

Atan § < 150 x 104 (C < 470 nF)
Atan 8 < 50 x 1074 (C > 470 nF); note 2

Rins = 50% of specified value
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TEST PROCEDURE REQUIREMENTS
(quick reference)

Other applicable tests

Damp heat, steady state: 21 days; 40 °C; lac/C| < 5%
IEC 68-2-3 95 to 98% RH no load Atan § < 150 x 104 (C < 470 nF)

Np=1200¥ [DC): 1 miouie Atan 3 < 50 x 10~ (C > 470 nF); note 2

Rins = 50% of specified value
Endurance (AC): 3 x 2.5 kV pulse voltage; |ac/Cl <10%
IEC 384-14 1000 hours; 1.25 x Uggc at 85 °C; Atan 8 < 150 x 104 (C < 470 nF)

once per hour; 0.1 8; 1000 V.(RMS) | x5 < 30 x 104 (C > 470 nF); note 2
via resistor of 47 Q;

Vp=1200 V (DC); 1 minute. Rins = 50% of specified value
Charge and discharge: 10000 cycles; 5 ms; |ac/C| < 3%
“IEC 384-14” 2.5 x dV/dt

Atan 8 < 150 x 104 (C < 470 nF)
Atan § < 30 x 104 (C > 470 nF); note 2

Rins = 50% of specified value

Passive flammability: class C no burning
“IEC 695-2-2"

Active flammability: 20 x 2.5 KV discharge no burning
“IEC 384-14”

Heat storage: 1000 hours; 85 °C |AC/C| < 5%
“IEC 384-14"

Atan § < 150 x 1074 (C < 470 nF)
Atan § <30 x 1074 (C > 470 nF); note 2

Resistance to soldering heat with preheating: 85 °C; |AC/C| <2%
preheating: solder bath: 260 °C; 10 s 4
ey Atan 8 < 150 x 104 (C < 470 nF)

Atan § < 30 x 1074 (C > 470 nF); note 2

Notes
1. For detailed information, see “Type specification”.
2. Measuring frequency 100 kHz for C < 470 nF and 10 kHz for C > 470 nF.
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Interference suppressio

n film capacitors

MKT/MKT RADIAL POTTED CAPACITORS

Product specification

MKT/MKT 331 6

PITCH 15/22.5/27.5 mm

$ >

P=15mm Ol O] O P=225 o27smm [ () | O Q| O
DR931960
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e 1510 27.5 mm lead pitch DESCRIPTION VALUE

e Supplied loose in box and taped on

Capacitance range (E 6 series)

10 nF to 330 nF

reel

Capacitance tolerance

+20%; £10%

Consists of a low-inductive wound

cell with a series construction
metallized polyester film, potted in

a flame-retardant case

SEV approved for 3 kV pulse test.

APPLICATIONS

e For X2-electromagnetic
interference suppression

Specially designed to meet the

Rated voltage (AC), 50 to 60 Hz 300 V
Climatic category 55/100/56/C
Rated temperature 100 °C
Maximum application temperature | 100 °C

Reference specifications

IEC 384-14 2" edition,
EN 132400; note 1

Safety approvals

UL1283; CSA C22.2 N0.8-M1986;
SEV; VDE; FI; N; D; S; IMQ; OVE

Materials

qualified in accordance with UL94V-O

NEW REQUIREMENTS of

“IEC 384-14 2 edition,

N 132400”, requiring a 2.5 kV peak
pulse voltage test

Designed for 300 V AC
applications.
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Safety class

X2

Note

1. |EC 384-14 2 edition = EN 132400.
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MKT/MKT 331 6 GENERAL DATA

PITCH 15/22.5/27.5 mm

]

dt | |@0.80+0.08
|0.80+0.08

DR06802

Fig.2 Outline.

Specific reference data for the 300 V AC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C <330 nF <75:% 104 <130x 10 <300 x 104
Rated voltage pulse slope (dU/dt)g:
P=15mm 200 V/us
P =225 mm 120 V/us
P =27.5mm 100 V/us
R between leads >30000 MQ
Test voltage (DC) 1290V;2s
Available 300 V AC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 331 60... preferred
= 3.5 0.
l= 3 .87 +10% 2022 331 61... on request
Loose in box lk=5.0 +1/~0 mm +20% 2222 331 66... on request
+20% 2222 331 64... on request
= 25.0:12.
lp= B8 QR0 0 +10% 2222 331 65... on request
= . 120% 2222 331 62... on request
Tepedoniad  (H=18.5mm; hola 1 +10% 2222 331 63... on request
Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
Available 300 V AC versions on request
DIMENSIONS C-tol VALUES ORDERING
lt=3.2t0 35 mm - E12 series on request
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Safety approvals

SAFETY APPROVALS FILE NUMBERS SAFETY APPROVALS FILE NUMBERS
CSA-C22.2 No.8-M1986 LR 94054 -7 SEMKO (EN132400 9311171
VDE (EN132400) 94631 IMQ (EN132400) V 3416
FI (EN132400) CCA/FI 879 UL12383 E109565
SEV (EN132400) 96,770672 DEMKO (EN132400 111658 EC/121
NEMKO (EN132400 M 69945 OVE A855-000-00

OO MOOCH @

DR06602a

Fig.3 Safety approvals.

URac = 300 V (AC) X2

loose and taped

CATALOGUE NUMBER 2222 331 6.... AND PACKAGING
LOOSE IN BOX REEL
short leads longleads | H=18.5mm
c DIMENSIONS MASS = -
bxhxl t t
(uF) (mm) (9) 3.5+0.3 mm 25.0 2.0 mm
last 5 digits of
catalogue number(!) SsPQ sPQ sPQ
C-tol = +20%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.01 60103
0.015 60153
5.0x11.0x17.5 1.3 1000 1000 1100
0.022 60223
0.033 60333
0.047 6.0x12.0x17.5 1.6 60473 1000 1000 900
0.068 70X 136X 175 2.0 60683 1000 500 800
0.1 85x15.0x17.5 3.0 60104 1000 500 650
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.15 7.0 x 16.5 x 26.0 3.8 60154 200 100 550
0.22 8.5x 18.0 x 26.0 5.4 60224 200 100 450
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm
0.33 11.0x21.0 x 31.0 I 9.0 [ 60334 100 125 300
Note
1. The shading indicates preferred types.
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CONSTRUCTION
Description

e Low-inductive wound cell of metallized polyethylene
terephthalate (PETP) film, potted with epoxy resin in a
flame-retardant polypropylene case

¢ Radial copper leads, solder-coated

o Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD.

The maximum length and width of film capacitors is shown

in Fig.5:

¢ Eccentricity as in Fig.5. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

¢ Product height with seating plane as given by “/EC 717"
as reference: hpax <h + 0.3 mm.

metallized polyester fim

"~ metal spray layer —

~~ connecting wire —

DRo6806

Fig.4 Construction.

4

&
J—Fa—s———'—A—~A —&|-— | bmax=b + 0.3 mm

eccentricity. =) v

I . | DR930750

Imax =1+ 0.3 mm

Fig.5 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the stand-off pips are in good contact with the
printed-circuit board:

e For pitches of 15 mm the capacitors shall be
mechanically fixed by the leads.

o For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied over 96 =4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR06803
4
AC/C
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Fig.6 Capacitance change as a function of ambient free air temperature; typical curve.
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Fig.7 Impedance as a function of frequency; typical curves.
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Resonant frequency

DR06804a

102 ! }
] I
f
(MHz)
|
|
i
10!
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‘
|
o
\
| [~
100 i 2 3
1
10 10 C (nF) :
Fig.8 Resonant frequency as a function of capacitance; typical curve.
Maximum RMS voltage (sinewave) as a function of frequency for T <85°C
amb
DR961260
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Fig.9 AC voltage (RMS value) as a function of frequency at Tomp < 85 °C.
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Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
C<330nF <75x% 1074 <130 x 104 <300 x 1074
DR06805
10° ‘
dissipation
factor
(x107%)
[
W
| ///
P
//
|1
102 —
= =
\
101 1 2 3 4 5
10 10 10 10 f (Ho) 10
Fig.10 Tangent of loss angle as a function of frequency; typical curve.
Temperature
e Storage temperature: Tgig = —25 °C to +40 °C with RH maximum 80% without condensation.
Voltage
e Test voltage between leads, 100% on line for 1 second: 1400 V (DC)
* Test voltage between interconnected leads and case (foil method): 2100 V (AC).
Rated voltage pulse slope (dU/dt)g
RATED MAXIMUM PULSE LOAD
VOLTAGE (V/us)
Ur (V) P =15.0 mm P =22.5mm P =27.5mm
300 200 120 100

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x Ugac

and divided by the applied voltage.
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Insulation resistance

The insulation resistance is measured after a voltage of 100 +15 V has been applied for 1 minute £5 seconds, at
Tamb =20.°C:

¢ R between leads: >30000 MQ

¢ R between interconnected leads and case (foil method): >30000 MQ.

DR06610

10°

RC

(s)

104

108

102 ‘

-50 0 50 Tamp (C) 100
Fig.11 RC product as a function of ambient free air temperature; typical curve.
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MARKING
Product marking
CAPACITORS WITH PITCH 15 TO 27.5 mm

The capacitors are marked by laser print; on the top
(pitch >22.5 mm) or on the top and one side
(pitch <15 mm), with the following information:

1. Rated capacitance code in accordance with “/EC 62”
2. Tolerance on rated capacitance; M = +20%; K = +10%
3. Rated voltage (AC) (300 V~)

4. Sub-class (X2)

5. Manufacturer’s type designation (331 6)

6. Code for dielectric material (MKT/MKT)

7. Manufacturer (PHILIPS)

8. Year and week of manufacture (e.g. 9416)

9

Safety approvals. .
The products will not be marked with (N, D, and OVE)
symbols.
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HEAD FACE FRONT FACE
;2;:23? ’éﬂﬁ&(?r\//ﬁﬁ PHILIPS 9416

@ é PB501|
DR961190 Coro#s  EN132400

Fig.12 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

220n M 300V-x2®0
3316 MKT/MKT 9 © 5 @
PHILIPS 9627 "o~ 22

DR961200

Fig.13 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Package marking

The package containing the capacitors is marked as shown in Fig.14.

& E’H ILIPS COMPONENTS N Barcode label marking
2. [MADE IN BELGIUM LINE MARKING EXPLANATION
3. [ INTERF. SUPPR. FILM CAPACITOR 1 Manufacturer's name
4. |MKT-MKT RADIAL POTTED TYPE xe 2 Country of origin
5.|0.833,F :28% 380V~ S5/102°56/C 3 Sub-family
@ @ @ @ m 4 Type description and safety class X2
6| T eesoa 5 Capacitance value, tolerance, voltage and

. ® @ ‘ (s: climatic category (“/EC 68-17)

EN 432400 CIzz#8 6 Safety approv.al‘s

T AT I . 1] N
7|ORIE 170 FPE HI Responsible production centre: HQ

WWWWWMMMMMWM%WM%M Work order: WO
8 |TYPE MKT/MKT 331 8 Product type description

9 Quantity and production period, year and
week code

ACTTTITRTTD o

1 01 R

10-\CEoEr 2222 331 69333

4

CCA331

Fig.14 Barcode label.
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MKT/MKT 331 6

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:

“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| < 5%

Atan § <50 x 1074 (C < 100 nF)
Atan 8§ <150 x 10 (C > 100 nF)

Robustness of component

Rapid change of temperature:
“IEC 68-2-14"

5 cycles
1 cycle = 30 minutes at -55 °C and
30 minutes at 100 °C

[AC/CT < 5%

Atan § <50 x 1074 (C < 100 nF)
Atan § < 150 x 104 (C > 100 nF)

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30”

Voltage proof:

“IEC 384-14"

Vp=1290 V (DC); 1 minute

Vibration 10 to 55 Hz;

amplitude 0.75 mm; 6 hours
Shock: half sinewave; 490 m/s2; 11 ms
“IEC 68-2-27"
Climatic sequence
Dry heat: 16 hours; 100 °C [AC/C] <5%
[;srifﬁezatz cyclic, test Db, first cycle: B & SR 104‘$C e
“YEC 68-2-30" Atan § €150 x 1074 (C > 100 nF)
Cold: 2 hours; -55 °C Rins = 50% of specified value
“IEC 68-2-1"
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MKT/MKT 331 6

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3”

56 days; 40 °C; 95 to 98% RH
no load
V,=1290 V (DC); 1 minute

[AC/C] <5%

Atan § <50 x 1074 (C < 100 nF)
Atan § <150 x 104 (C > 100 nF)

Rins = 50% of specified value

Endurance (AC):
“IEC 384-14"

3 x 2.5 kV pulse voltage;

1000 hours;

1.25 x Ugrac at 100 °C;

once per hour; 0.1 s;

1000 V (RMS) via resistor of 47 Q;
Vp =1290 V (DC); 1 minute

[AC/C] < 10%

Atan § <50 x 104 (C < 100 nF)
Atan § < 150 x 104 (C > 100 nF)

Rins = 50% of specified value

Charge and discharge:
“IEC 384-14”

10000 cycles; 5 ms; 1.5 x dV/dt

[AC/C] <10%

Atan § <50 x 104 (C < 100 nF)
Atan § <150 x 10~* (C > 100 nF)

Rins = 50% of specified value

Passive flammability: class C no burning
“IEC 695-2-2”

Active flammability: 20 x 2.5 kV discharge no burning
“IEC 695-2-2"

Heat storage: 1000 hours; 100 °C [AC/Cl < 5%
“IEC 384-14"

Atan § <50 x 1074 (C < 100 nF)
Atan § <150 x 104 (C > 100 nF)

Resistance to soldering heat
with preheating:
“IEC 384-14"

preheating: 100 °C;
solder bath: 260 °C; 10 s

[AC/C] < 5%

Atan 8 <50 x 1074 (C < 100 nF)
Atan § <150 x 104 (C > 100 nF)

Note

1. For detailed information, see “Type specification’.

1996 Oct 21

356




Philips Components

Interference suppressio

MKP RADIAL POTTED CAPACITORS

n film capacitors

Product specification

MKP 335 1

PITCH 15/22.5/27.5 mm

T e
P=15mm Ol O O P=225 0275mm | (O || O Q) @)
DR931960
Fig.1 Simplified outlines.

FEATURES QUICK REFERENCE DATA
e 15t0 27.5 mm lead pitch DESCRIPTION VALUE
e Supplied loose in box and taped on Capacitance range (E6 series) 10 nF to 1 uF

reel Capacitance tolerance +10%, +20%
e Consists of a low-inductive wound Rated voltage (AC), 50 to 60 Hz 250 V

cell of metallized polypropylene — -

film, potted in a flame-retardant Climatic category 40/085/21/C

case. Rated temperature 85 °C

Maximum application temperature 85 °C

APPLICATIONS

e For X2-electromagnetic
interference suppression
e Specially designed to meet the

NEW REQUIREMENTS of the new
“IEC 384-14 29 edition,

Reference specifications

IEC 384-14 2nd edition,
EN 132400; note 1

Safety approvals

UL1283, CSA-C22.2 No 8, SEV,
VDE, FI, N, D, S, IMQ, OVE

Materials

qualified in accordance with
UL94V-0O

EN 1324007, requiring a
2.5 kV peak pulse voltage test.
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Safety class

X2

Note

1. IEC 384-14 2nd edition = EN 132400.
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MKP 335 1 GENERAL DATA

PITCH 15/22.5/27.5 mm

Fig.2 Outline.

Qdt
Eg=iit

DR06702

Specific reference data for the 250 V AC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<100nF <10x 104 <30x 10~
100 nF < C <470 nF <20 x 104 <70 x 1074
C>470nF <70x 104 -
Rated voltage pulse slope (dU/dt)g 100 V/us
R between leads, for C < 0.33 uF >30000 MQ
RC between leads, for C > 0.33 uF >10000 s
Test voltage (DC) 1076 V;1s
Available 250 V AC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+20% 2222 335 10... preferred
ly=8.5&0.
Bt £10% 2222335 11... on request
) +20% 2222 335 16... on request
Looss in bex =15 1.3 £10% 2222 335 17... on request
+20% 2222 335 14... on request
ly=25.0£2.
b= 2E0RT I £10% 2222335 15... on request
+20% 2222335 12... on request
Taped | H=18. ; note 1
o s ek SRR 20% 2222 335 13... on request
Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
Available 250 V AC versions on request
DIMENSIONS C-tol VALUES ORDERING
Iy = 3.2 to 35 mm - E12 series on request
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Safety approvals

SAFETY APPROVALS FILE NUMBERS SAFETY APPROVALS FILE NUMBERS

UL1283 E 109565 NEMKO (EN132400) P941017.59
CSA-C22.2 No.8-M1986 LR 94054-7 DEMKO (EN132400)) 108282EC121
SEV (EN132400) 96,770673 SEMKO (EN132400) 9439122
VDE (EN132400) 94632 IMQ (EN132400) V 3205

FI (EN132400) CCA/FI 880 OVE PA21441/R

Fig.3 Safety approvals.

ANEEALO@®OOMED

DR941920

URac = 250 V (AC) X2 loose and taped
CATALOGUE NUMBER 2222 335 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS short leads long leads | H=18.5mm
o bxhxl MASS I = fe=
(uF) (mm) () 3.5 +0.3 mm 25.0 +2.0 mm
last 5 digits of
catalogue number(") SPQ SPQ SPQ
C-tol = +20%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.01 10103
0.015 10153
0.022 5.0x11.0x17.5 1.2 10223 1000 1000 1100
0.033 10333
0.033 note 2
0,047 6.0%12.0¢17.5 1.4 10473 1000 1000 900
0.068 7.0x 183.5x 17.5 1.9 10683 1000 500 800
0.1 8.5% 16.0% 175 2.6 10104 1000 500 650
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
05 7.0x16.5 x 26.0 32 10154 200 500 550
0.22 8.5 x 18.0 x 26.0 4.4 10224 200 500 450
0.33 10.0 x 19.5 x 26.0 5:5 10334 200 500 350
Pitch = 27.5 +0.40 mm; d; = 0.80 +0.08 mm
0.47 11.0x21.0x31.0 7.8 10474 100 125 300
0.68 15.0x25.0x 31.0 12.8 10684 100 125 200
1 18.0 x 28.0 x 31.0 17.2 10105 100 125 150
Notes
1. The shading indicates preferred types.
2. Other dimensions for 10% versions.
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CONSTRUCTION
Description

o Low-inductive wound cell of metallized polypropylene
(PP) film, potted with epoxy resin in a flame-retardant
polypropylene case

e Radial leads, solder-coated
— Copper clad steel wire (pitch = 6e)
— Copper wire (pitch = 9e and 11e)

e Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.5:

e Eccentricity as in Fig.5. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

e Product height with seating plane as given by “/EC 717"
as reference: hpax < h + 0.3 mm.

MKP metallized polypropylene film

metal spray layer

- connecting wire ——

DRo6708 LI
Fig.4 Construction.

SR e
‘L $— gl =l |- —  bmax=b+ 0.3 mm
eccentricity-~ - ]

DR930750

5 |
Imax =1+ 0.3 mm

Fig.5 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
means of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the stand-off pips are in good contact with the
printed-circuit board:

o For pitches of 15 mm the capacitors shall be
mechanically fixed by the leads.

o Forlarger pitches the capacitors shall be mounted in the
same way and the body clamped.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR06703

ACIC
(%)
2
[
=
—
0
—
—
—
i e
-4
1
-50 0 50 100
Tamb (*C)
Fig.6 Capacitance change as a function of ambient temperature; typical curve.
Impedance
DR06704
10° ==
=
Impedance o
@ P~ I Y
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™. ™~
100 S had N 55
‘:( X
\ 7
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Fig.7 Impedance as a function of frequency; typical curves.
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Resonant frequency

DR06705
102
f
(MHz)
10'
-
\
™~~~
\\
100
10’ 102 103
C (nF)
Fig.8 Resonant frequency as a function of capacitance; typical curve.
Maximum RMS voltage (sinewave) as a function of frequency for T, < 85 °C
DR961280

103

AC voltage
(V)
\\
102 N
™
N
X
\\
N
\\
1 \
10’ 102 108 104 105 f (Hz) 108
Fig.9 AC voltage (RMS value) as a function of frequency at T, < 85 °C.
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Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 10 kHz at 100 kHz
C <100 nF <10x 104 <30x 1074
100 nF < C <470 nF <20x 104 <70x 104
C >470 nF <70 x 104 -
3 DR06706
10
dissipation
fact | \Y
e (())L‘) ' 7\002{
S
>
‘,
el é\()()/&/
102 1] 0.
— |_—T ]
/ f—’/
///” ///
————'—__———’ i
10"
10" 102 103 104 10°%
f (Hz)
Fig.10 Tangent of loss angle as a function of frequency: typical curves
Temperature

 Storage temperature: Tgtg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Test voltage between leads, 100% on line for 1 second: 1075 V (DC)

¢ Test voltage between interconnected leacs and case (foil method): 2000 V (AC).
Rated voltage pulse slope (dU/dt)g

Maximum pulse load: 100 V/us.

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x URac
and divided by the applied voltage.
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Insulation resistance

The insulation resistance is measured after a voltage of 100 £15 V has been applied for 1 minute +5 seconds,
at Tamp =20 °:

¢ R between leads for C <0.33 uF: >30000 MQ

e RC between leads for C >0.33 uF: >10000 s

* R between interconnected leads and case (foil method): >30000 MQ.

DR05317

108 .
RC
(s)
—

|

|
10° '
104

0 20 40 60 80 100

Tamb (°C)

Fig.11 RC product as a function of ambient free air temperature; typical curve.
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MARKING

. HEAD FACE FRONT FACE
Product marking

CAPACITORS WITH PITCH 15 TO 27.5 mm 22n M 250V~X2
3351 MKP PHILIPS 9413

The capacitors are marked by laser print; on the top
(pitch 222.5 mm) or on the top and one side
(pitch =15 mm), with the following information:

1. Rated capacitance code in accordance with “/EC 62”

Tolerance on rated capacitance; M = +20%; K = £10%
Rated voltage (AC) (250 V~)

Sub-class (X2)

Manufacturer’s type designation (335 1)

Fig.12 Example of marking for a capacitor with
pitch 15 mm.

Code for dielectric material (MKP)
Manufacturer (PHILIPS)

Year and week of manufacture (e.g. 9411) HEAD FACE
Safety approvals.

'sl';ligg?sucts will not be marked with (N, D, and OVE) 220n M 250V~x2® O -
335 1 MKPQ® 0. @
PHILIPS 9627 "l oo

© kN2 O WD

DR961240

Fig.13 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Package marking

The package containing the capacitors is marked as shown in Fig.14.

i (PH ILIPS COMPONENTS N\ Barcode label marking
2. | MADE IN BELGIUM LINE MARKING EXPLANATION
3. | INTERF. SUPPR. FILM CAPRCITOR 1 Manufacturer's name
4. | MKP RRDIAL POTTED TYPE w2 2 Country of origin
5| @.15.F  +20% 258y 48,085,217 C 3 Sub-family
@ @ @ @ 4 Type description and safety class X2
6. 5 Capacitance value, tolerance, voltage and

. @ @ . ( : climatic category (“/EC 68-17)

EN 432400 | tzzz Safety approvals

[e)]

| i HO: 7 Preference origin code: A
| A G S g
AR Work order: WO
8| TYFPE MKP 335 1 8 Product type description
9 Quantity and production period, year and
i week code
QCTTTETE , e

”WWWWWWWWWWMWMWWW
ocooew PpEp 335 14154

CCA330

Fig.14 Barcode label.

1996 Oct 21 366



Philips Components

Product specification

Interference suppression film capacitors

MKP 335 1

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21”

Resistance to soldering heat:
“IEC 68-2-20”

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| <5%

Atan 8 <100 x 10~4 (C < 100 nF); note 2
Atan § <200 x 104

(100 nF < C <470 nF); note 2

Atan § <70 x 1074 (C > 470 nF); note 2

Robustness of component

Rapid change of temperature:
“IEC 68-2-14"

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

5 cycles

1 cycle = 30 minutes at —40 °C and
30 minutes at 85 °C

10 to 55 Hz;

amplitude 0.75 mm; 6 hours

half sinewave; 490 m/s2; 11 ms

[AC/CI < 5%

Atan 8 <100 x 104 (C < 100 nF); note 2
Atan § <200 x 10~

(100 nF < C £ 470 nF); note 2

Atan § <70 x 1074 (C > 470 nF); note 2

Climatic sequence

Dry heat:
“IEC 68-2-2”

‘IEC 68-2-30”

Cold:

“IEC 68-2-1”

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30”

Voltage proof:
“IEC 384-14”

Damp heat, cyclic, test Db, first cycle:

16 hours; 85 °C

2 hours; —40 °C

Vp=1075V (DC); 1 minute

lac/C| <5%

Atan § <100 x 1074 (C < 100 nF); note 2
Atan 8 <200 x 104

(100 nF < C <470 nF); note 2

Atan § <70 x 104 (C > 470 nF); note 2

Rins = 50% of specified value
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TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3”

21 days; 40 °C; 95 to 98% RH
no load
V,=1075V (DC); 1 minute

lac/Cl <5%

Atan § <100 x 104 (C < 100 nF); note 2
Atan § <200 x 104

(100 nF < C <470 nF); note 2

Atan § <70 x 1074 (C > 470 nF); note 2

Rins = 50% of specified value

Endurance (AC):
“IEC 384-14”

3 x 2.5 kV pulse voltage;

1000 hours; 1.25 x Ugge at 85 °C;
once per hour; 0.1 s;

1000 V (RMS) via resistor of 47 Q,
Vp=1075V (DC); 1 minute

|AC/C| <10%

Atan <100 x 104 (C < 100 nF); note 2
Atan 8 <200 x 1074

(100 nF < C <£470 nF); note 2

Atan 8 <70 x 10 (C > 470 nF); note 2

Rins = 50% of specified value

Charge and discharge:

10000 cycles; 5 ms;

|AC/Cl <10%

R b Atan § <100 x 10 (C < 100 nF); note 2

Atan § <200 x 104
(100 nF < C £ 470 nF); note 2
Atan § <70 x 1074 (C > 470 nF); note 2
Rins = 50% of specified value

Passive flammability: class C no burning

“IEC 695-2-2"

Active flammability: 20 x 2.5 kV discharge no burning

“IEC 384-14"

Heat storage: 1000 hours; 85 °C |AC/C| < 5%

“IEC 384-14"

Atan § <100 x 1074 (C < 100 nF); note 2
Atan § <200 x 104

(100 nF < C £ 470 nF); note 2

Atan § <70 x 1074 (C > 470 nF); note 2

Resistance to soldering heat with

preheating: 85 °C;

|AC/C| < 5%

Elgge;;f_% e Cl L Atan § < 100 x 104 (C < 100 nF); note 2
Atan § <200 x 1074
(100 nF < C <470 nF); note 2
Atan 8 <70 x 104 (C > 470 nF); note 2
Notes

1. For detailed information, see “Type specification”.

2. Measuring frequency 100 kHz for C < 470 nF and 10 kHz for C > 470 nF.

1996 Oct 21

368



Philips Components

Product specification

Interference suppression film capacitors
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MKT-P RADIAL POTTED CAPACITORS

PITCH 15/22.5/27.5 mm

M~
P=15mm O] O | O P=225 t027.5mm O O O
DR931960
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
¢ 1510 27.5 mm lead pitch DESCRIPTION VALUE
= Sur|>plied loose inbox andtaped on | cgpacitance range (E6 series) 0.01to 1 uF
i ) ) ) Capacitance tolerance +20%; £10%
* Bensists of e.l low:induetive ?’“’“”d Rated voltage (AC), 50 to 60 Hz 250V
cell of metallized polyester film and e
blank paper, potted in a Climatic category 40/085/21
flame-retardant case. Rated temperature 85°0
Maximum application temperature 85 °C

APPLICATIONS

Reference specification

|IEC 384-14; First Edition 1981

Safety approvals

UL1283; VDE 565-1; Semko; IMQ

e For X2 electromagnetic
interference suppression.

Materials qualified

in accordance with UL94V-O

Safety class

X2
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MKT-P 330 4 GENERAL DATA PITCH 15/22.5/27.5 mm

|(
v

dt 0.80+0.08
- -

- P

DR06403

Fig.2 Outline.

Specific reference data for the 250 V AC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz
Tangent of loss angle <75x10* <130 x 104
Rated voltage pulse slope (dU/dt)g 100 V/us
R between leads, for C < 0.33 uF >15000 MQ
RC between leads, for C > 0.33 uF >5000 s
Test voltage (DC) 1075V;1 s
Available 250 V AC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] +20% 2222 330 40... preferred
=50+
Loasenbax | k=g0dEL0 mm +10% 2222 330 41... on request
: +20% 2222 330 47... on request
b = 3.5 20.
Lpuge I bk ly= BEHE mif +10% 2222 330 48... on request
, +20% 2222 330 44... on request
L =25.0 £2.
el Fo /SRS KR +10% 2222 330 45... on request
+20% 2222 330 42... on request
T H=18. 4
Clpic 8 fesl ki bl +10% 2222 330 43... on request
Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging’”.
Available 250 V AC versions on request
PACKAGING DIMENSIONS C-tol VALUES ORDERING
Ammopack l;=:8.2to 35 - E12 series on request
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Safety approvals

SAFETY APPROVALS ‘ FILE NUMBERS
UL1283 | E 109565
VDE 565-1, class X2 1016.30-4670-1010
SEMKO SEN 432901 8325176
IMQ CEI 40-7/1980 V 1557

A o

Fig.3 Safety approvals.

®

DRO06402a

URac = 250 V (AC) X2

loose and taped

CATALOGUE NUMBER 2222 330 ..... AND PACKAGING
LOOSE IN BOX REEL
DIMENSIONS short leads long leads | H=18.5 mm
Cc MASS I = lei=
bxhxl t t
(uF) (mm) (@ 5.0 £1.0 mm 25.0 £2.0 mm
last 5 digits of
catalogue number(") SPQ SPQ SPQ
C-tol = 20%
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.01 40103
0.015 40153
0x11.0x17. ; 1 1 1100
0.022 50x11.0%17.5 12 40223 000 000
0.033 40333
0.047 6.0x12.0x 17.5 1.4 40473 1000 1000 900
0.068 7.0%x135%17.5 2.0 40683 1000 500 800
0.1 8.5x15.0x17.5 2.6 40104 1000 500 650
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.15 7.0 x 16.5x 26.0 3.0 40154 200 500 550
0.22 8.5x18.0 x 26.0 3.7 40224 200 500 450
0.33 10.0 x 19.5x 26.0 5.4 40334 200 500 350
Pitch = 27.5 £0.4 mm; d; = 0.80 +0.08 mm
0.47 13.0x23.0 x 31.0 10.8 40474 100 125 250
0.68 15.0 x25.0 x 31.0 12.9 40684 100 125 200
1 18.0 x 28.0 x 31.0 18.2 40105 100 125 150
Note
1. The shading indicates preferred types.
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CONSTRUCTION
Description

o Low-inductive wound cell of metallized polyethylene
terephthalate (PETP) film and paper film, potted with
epoxy resin in a flame-retardant polypropylene case

o Radial copper leads: solder-coated

o Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

metallised polyester film

‘%;
i

g

paper film /

" metal spray layer

~ connecting wire
DROB402

Fig.4 Construction.

Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

It must be ensured that the stand-off pips are in good
contact with the printed-circuit board:

e For pitches of 15 mm capacitors shall be mechanically
fixed by the leads.

e Forlarger pitches the capacitors shall be mounted in the
same way and the body clamped.

1996 Oct 21

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.5:

e Eccentricity as in Fig.5. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

¢ Product height with seating plane as given by “IEC 717"
as reference: hpax < h + 0.3 mm.

Lngf 4 4 o[-~ | bmax=b + 0.3 mm

ecct—.\mrir‘itv;r | | 5

DR930750

- =
Imax =1+ 0.3 mm

Fig.5 Lay-out.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Interference suppression film capacitors MKT-P 330 4

Capacitance

All capacitance values are specified at 1 kHz.

3 DR06404
ACIC
(%)
2
0
N
2
/
4 //
V
-50 0 50 Ty (C) 100
Fig.6 Capacitance change as a function of temperature; typical curve.
Impedance
3 DR06704
10 =
=
Impedance f\”g
@ !
[ ™~
52 - 420k
10, I~L
l E\\ ! =
4, M I~
10! \I‘:i‘l"/ﬁ L
000 :r\ = T
~ ™~
g T~ \ ~ /;‘\x//
10 =
\
Z \‘Il
o AY N v
10" LA
ST
L S - A v
] 7
\
02
104 10° 108 107 108
f (Hz)
Fig.7 Impedance as a function of frequency; typical curves.
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Interference suppression film capacitors MKT-P 330 4

Resonant frequency

DR06406

102
f
(MHz)
10'
[
-y
| [ M~
100 I | |
10° 102 C (nF) 108
Fig.8 Resonant frequency as a function of capacitance; typical curve.
Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 85 °C
DR961250
108
AC voltage
V)
\\
102 N
N
N
N
\\
N
™N
\\\
101 \
101 102 108 10* 10° f (Hz) 10°

Fig.9 AC voltage (RMS value) as a function of frequency at Ty, < 85 °C.
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Interference suppression film capacitors MKT-P 330 4

Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz
0.01to 1 uF <75 x 104 <130 x 104
103 DR06609
dissipation
factor
(x107%)
" T
/
—\/
102 =
- i
/V
107
10! 102 10° 104 10%
f (Hz)
Fig.10 Tangent of loss angle as a function of frequency; typical curve.

Temperature

o Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

o Test voltage (DC) between leads: 1075 V 100 % on line for 1 second

o Test voltage (AC) between interconnected leads and case (foil method): 2000 V.
Rated voltage pulse slope (dU/dt)g

Maximum pulse load: 100 V/us.

If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x Ugae
and divided by the applied voltage.
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Interference suppression film capacitors MKT-P 330 4

Insulation resistance

The insulation resistance is measured after a voltage of 100 +15 V has been applied for 1 minute +5 seconds at
Tamb =20 °C:

* R between leads: for value see specific reference data

¢ R between interconnected leads and case (foil method): >30000 MQ.

5 DR06405
10
RC
(s)
10*
—
\
\\
\
10°% N
NG
&Y
102
-50 0 50 Tamb; (°C) 100
Fig.11 RC-product as a function of ambient free air temperature; typical curve.

1996 Oct 21 376



Philips Components

Product specification

Interference suppression film capacitors

MKT-P 330 4

MARKING
Product marking
CAPACITORS WITH PITCH 15 TO 27.5 mm

The capacitors are marked by laser print; on the top
(pitch > 22.5 mm) or on the top and one side
(pitch = 15 mm) with the following information:

1. Rated capacitance code in accordance with “/EC 62"
Tolerance on rated capacitance: M = 20%; K =+10%
Rated voltage (AC) (250 V)

Sub-class (X2)

Manufacturer’s type designation (330 4)

Code for dielectric material (MKT-P)

Manufacturer (PHILIPS)

Code for factory of origin for 22.5 and 27.5 mm
capacitors (HQ)

@ N o o B DD

9. Year and week of manufacture (e.g. 9010)
10. Safety approvals.
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HEAD FACE FRONT FACE

47n M 250V~X2
3304 MKT-P PHILIPS 5219 40/085721
@n g0

DR932280

Fig.12 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

680n M 250V~ x a
3304  MKT-P & o0

PHILIPS HQ 9010 S

DRo06408

Fig.13 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Interference suppression film capacitors

MKT-P 330 4

Package marking

The package containing the capacitors is marked as shown in Fig.14.

o o & p =

(PHILIPS COMPONENTS
MADE IN BELGILM
INTERF. SUPPR. FILM CAPACITOR
MKT-P RADIAL POTTED TYPE 2
B.47,F  t10% 250V~ 49385 21

LT UL e

ORIG R1780 RPC HR 1234

e IKT-P 330 4

10.

Ilﬂllllllllllllllllﬂllﬂllll|||||1i|||ll||lll||lh|||lll|l
IIHlIIIIIIIIMIIIIIIlt!llllll\ﬂllllllllllllllllllllllllllﬁlll!

\CooeN0 222 338 45474 )

CCA342

Fig.14 Barcode label.

Barcode label marking

LINE
1

a B~ W N

()]

10

MARKING EXPLANATION
Manufacturer's name

Country of origin

Sub-family

Type description and safety class X2

Capacitance value, tolerance, voltage and
climatic category (“/EC 68-1")
Safety approvals

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Product type description

Quantity and production period, year and
week code

Product code (12NC)
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Interference suppression film capacitors

MKT-P 330 4

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21”

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropy! alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|ac/Cl < 2%
Atan § <30 x 104

Robustness of component

Rapid change of temperature:
“IEC 68-2-14*

Vibration:
“IEC 68-2-6
Shock:

“IEC 68-2-27“

5 cycles
1 cycle = 30 minutes at —40 °C and
30 minutes at 85 °C

10 to 55 Hz;
amplitude 0.75 mm; 6 hours

half sinewave; 490 m/s2; 11 ms

|AC/C| < 3%
Atan § <30 x 104

Climatic sequence

Dry heat:
“IEC 68-2-2”

Damp heat, cyclic, test Db, first cycle:

“IEC 68-2-30“

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Voltage proof:
“IEC 384-14 1t edition 1981”

16 hours; 85 °C

2 hours; -40 °C

Vp =710V (DC); 1 minute

lac/Cl <3%
Atan § <50 x 104

Rins = 50% of specified value

1996 Oct 21
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Interference suppression film capacitors

MKT-P 330 4

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3"

21 days; 40 °C;
95 to 98% RH no load
V=710V (DC); 1 minute

lac/C| < 3%
Atan § <50 x 104

Rins = 50% of specified value

Endurance (AC):
“IEC 384-14 15t edition 1981"

1000 hours; 1.25 xUpg at 85 °C;
once per hour; 0.1 s;

1000 V (RMS) via resistor of 220 Q
Vp =710V (DC); 1 minute.

lac/Cl <10%
Atan § <30 x 104

Rins = 50% of specified value

with preheating:
“IEC 384-14 15 edition 1981"

solder bath: 260 °C; 10 s

Charge and discharge: 10000 cycles; 5 ms; |AC/C| < 3%

g L st 28 ”

IEC 384-14 15t edition 1981 5 x dV/dt Atan § < 30 x 104

Rins = 50% of specified value

Passive flammability: class C no burning

“IEC 695-2-2"

Heat storage: 1000 hours; 85 °C |AC/IC| < 5%

# . st g2 ”

IEC 384-14 15t edition 1981 Atan § <30 x 104
Resistance to soldering heat preheating: 85 °C; |AC/C| < 2%

Atan § <30 x 104

Note

1. For detailed information, see “Type specification”.
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Interference suppression film capacitors

MKT 2222 311 901..

MKT RADIAL EPOXY LACQUERED CAPACITORS PITCH 15 mm
DR961490
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e 15 mm pitch DESCRIPTION VALUE
e Supplied loose in box. Capacitance range (E6 series); note 1 [ 0.033t0 0.1 uF
Capacitance tolerance +20%

APPLICATIONS Rated voltage (AC) 50 to 60 Hz 250 V
e For radio interference suppression Climatic category 40/085/21

in consumer products, such as: Rated temperature 85 °C

— Coffee grinders Maximum application temperature 85 °C

- Food mixers. Reference specification IEC 384-14; First Edition 1981
All metallized film capacitors have an | Safety approval VDE 565-1
active flammability risk and should Safety class X2

only be used in situations where they
are not continuously connected to the
main power supply.

1996 Oct 21

Note

1. Intermediate values of the E12 series are available to special order.
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Interference suppression film capacitors MKT 2222 311 901..
MKT 2222 311 901.. GENERAL DATA PITCH 15 mm
b
je—— | ——» b -~
h seating plane;
hole @ 0.9 for
wire @ 0.8
h
<5.0
| | t
v
©0.9 »‘ L \_ﬁ P 4»\ DR960860 $! i« Qd, DR960870 *‘L—gm
Fig.2 Outline with short leads. Fig.3 Outline with long leads.

Specific reference data for the 250 V AC capacitors

VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1puF <75x 104 <130 x 104 <250 x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 100 V/us
R between leads, for C < 0.33 uF >30000 MQ
R between interconnected leads and case >30000 MQ
Test (DC) voltage 1075 V; 1's
Available 250 V AC versions
PACKAGING DIMENSIONS C-tol c :‘IT'Z?.B?;SIEG:LSM%FER ORDERING
ly=3.75£0.75 mm +20% 2222 311 901.. on request
Loose in box ly=34.0 £2.0 mm +20% 2222 311 901.. on request
li=40.0 £2.0 mm +20% 2222 311 901.. on request
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MKT 2222 311 901..

Safety approvals
SAFETY APPROVALS FILE NUMBER
VDE 565-1 68317
[ —]
565 - 1 DR942150
Fig.4 Safety approvals.
URrac =250 V (AC) X2 loose
CATALOGUE NUMBER 2222 311 901.. AND PACKAGING
C DIMENSIONS MASS last 5 digits of
F) fx v (9) catalogue number
W (mm) g I 9 sPQ PQ
C-tol = +20%

Pitch = 15.24 +0.4 mm; d; = 0.80 +0.08 mm (see Fig.2)
0.033 55x%x 120 % 17.5 0.9 90112
0.047 6.5 125 X 17.5 1.1 90105

3.75 £0.75 mm 1000 4000

0.068 75%135%17.5 1.3 90109
0.1 8.5 X 175X 17.5 1.5 90111

Pitch = 15.24 +2.0 mm; d; = 0.80 £0.08 mm (see Fig.3)
0.033 5.:5%10.0x17.5 0.9 34.0 £2.0 mm 90101
0.033 55 x10.0x 17.5 0.9 40.0 £2.0 mm 90104
0.047 6.5x11.0x 17.5 1.1 34.0 2.0 mm 90102
0.047 6.5x11.0x17.5 1.4 40.0 £2.0 mm 90106 1000 4000
0.068 7.5x12.0x 17.5 1.3 34.0 £2.0 mm 90103
0.1 85x16.0x17.5 1.5 34.0 £2.0 mm 90107
0.1 85x16.0x17.5 1.5 40.0 £2.0 mm 90109
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Interference suppression film capacitors MKT 2222 311 901..
CONSTRUCTION Mounting
Description SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION

. z AND SHOCK
¢ Impregnated low-inductance wound cell of metallized

polyethylene terephthalate (PETP) film In order to withstand vibration and shock tests, it must be
ensured that the capacitor is in good contact with the

e Protected by a hard, water repellent, solvent resistant . e
printed-circuit board.

epoxy lacquer
e Radial copper leads, solder-coated.
PULL OFF FORCE (LONG LEADS)

MKT metallized polyester film
6 mm

i
- >5N
DR950760

metal spray layer
~— connecting wire i
U DR950770 | |

Fig.5 Construction. Fig.6 Pull off force (long leads).

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR950780
ACIC
(%)
2
0 / \\ /(
/ \\ /
2 \/
4 d
-4
-60 20 20 60 100 Tarr €
Fig.7 Capacitance change as a function of ambient free air temperature; typical curve.
Impedance
DR950790
108
Impedance
@ ==
- 20k
'oonﬁ
™~ \E
< -
10' Q\
™~
10° -
| \
10" =
7
102
104 108 108 107 108
f (Hz)
Fig.8 Impedance as a function of frequency; typical curves.
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Maximum RMS voltage (sinewave) as a function of frequency for Tymp < 85 °C

DR961320
103 T
AC voltage
(V)
N
N
\
NN
\
102 >
-
|
\
N
™
\\
N
10!
101 102 108 104 105 f (Hz) 108
Fig.9 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C.

Temperature

e Storage temperature: Tgig = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Test voltage (DC) between leads, 100 % on line for 1 second: 1075 V
o Test voltage (AC) between interconnected leads and case (foil method): 2000 V.
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Tangent of loss angle

TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 10 kHz at 100 kHz
0.033 to 0.1uF <75x 104 <130x 104 <250 x 104
DR950800
103
dissipation
factor
(x107%)
T
///
L—
102 L /
ity
-1 i
[ i
R
10°
102 108 10* 105
f (Hz)
Fig.10 Tangent of loss angle as a function of frequency; typical curve.
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Rated voltage pulse slope (dU/dt)g

Maximum pulse load: 100 V/us.
If the pulse voltage is lower than the rated voltage, the values of the specific reference data can be multiplied by V2 x URac

and divided by the applied voltage.

Insulation resistance

The insulation resistance is measured after a voltage of 100 £15 V has been applied for 1 minute +5 seconds, at
Tamb =20°C:

¢ R between leads, for C < 0.33 uF: >30000 MQ

¢ R between interconnected leads and case (foil method): >30000 MQ.

DRO1126
o == =
1[ 1
RC =i 1
(s) = I
[
104
103
|
102 '
-50 0 50 100
Tamo (°C)
Fig.11 RC product as a function of ambient free air temperature; typical curve.
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MARKING
Product marking

CAPACITORS WITH A BODY LENGTH 15.0 mm

The capacitors are marked on the top in black ink with the % -

following information: E 33n250
Manufacturer's name (PHILIPS) = MKT311 X2 565 - 1
Capacitance in nF DR950810

Rated voltage (250~)

Code for dielectric material (MKT)
Manufacturer’s type designation (311)
Capacitor class and subclass (X2)
Approval mark of National Station.

Fig.12 Example of marking for a capacitor with
a body length 15.0 mm.

N op e o

Package marking

The package containing the capacitors is marked as shown in Fig.13.

7 N\ Barcode label marking
. |PHILIPS COMPONENTS
2. | MADE IN BELGILM LINE MARKING EXPLANATION
3. | METAL. PETP FILM CRPACITOR 1 Manufacturer's name
4. | MKT RADIAL EPOKY LACQUERED TYPE X2 2 Country of origin
5. |B.868yF *20% 25av™ 40-085/21 3 Sub-family
6. @ 4 Type description
pahet 5 Capacitance value, tolerance, voltage and
climatic category (“/IEC 68-1")
6 Safety approvals X2
EINMEURERIE =" | 7 e e
Country of origin in code: 170 (Belgium)
7.|ORIE RI78 RPC HR 1234 Responsible production centre: HQ
[ R workorder: WO
s | TYPE MKT 311 8 Product type description
9 Quantity and production period, year and

IR, | L

|a1v 1000 OATE. 9625

1 G e
o (cooe0 Pppp 311 99103

CCA343

Fig.13 Barcode label.
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Interference suppression film capacitors

MKT 2222 311 901..

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21”

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| < 2%
Atan § <50 x 104

Robustness of component

Rapid change of temperature:
“IEC 68-2-14“

Vibration:
“IEC 68-2-6“

Shock:

“IEC 68-2-27"

Voltage proof:

“IEC 384-14 1t edition 1981"

5 cycles
1 cycle = 30 minutes at —40 °C and
30 minutes at 85 °C

10 to 55 Hz;
amplitude 0.75 mm; 6 hours

half sinewave; 490 m/s?; 11 ms

Vp=1075V (DC); 1 minute

lac/C| < 3%
Atan § <50 x 104

Climatic sequence

Dry heat:
“IEC 68-2-2”

“IEC 68-2-30"“

Cold:

“IEC 68-2-1“

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Voltage proof:

“IEC 384-14 15t edition 1981”

Damp heat, cyclic, test Db, first cycle:

16 hours; 85 °C

2 hours; —40 °C

Vp=1075V (DC); 1 minute

|ac/Cl <3%
Atan § <70 x 104

Rins = 50% of specified value
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MKT 2222 311 901..

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3“

21 days; 40 °C; 95 to 98% RH
no load Vp = 1075 V (DC); 1 minute

|AC/C| < 3%
Atan § <70 x 104

Rins = 50% of specified value

Endurance (AC):
“IEC 384-14 15t edition 1981”

1000 hours; 1.25 xUg, at 85 °C;
once per hour; 0.1 s;

1000 V (RMS) via resistor of 220 Q
V=710V (DC); 1 minute.

[AC/Cl < 10%
Atan § <50 x 104

Rins 2 50% of specified value

Charge and discharge:
“IEC 384-14 15t edition 1981"

10000 cycles; 5 ms;
5 x dV/dt

|aC/C| < 3%
Atan § <50 x 104

Heat storage:
“IEC 384-14 15t edition 1981”

1000 hours; 85 °C

|aC/C| < 5%
Atan § <30 x 104

Rins = 50% of specified value

Resistance to soldering heat
with preheating:
“IEC 384-14 15t edition 1981”

preheating: 85 °C;
solder bath: 260 °C; 10 s

|AC/C < 2%
Atan § <50 x 104

Note

1. For detailed information, see “Type specification”.
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AC AND PULSE CAPACITORS



HOW TO SELECT

YOUR
APPLICATION
Between line .
and earth Across the line
Class Y capacitor Class X capacitor
Fixed connection Interruptable
X1 connection X2
250/275 Vac 300 Vac
Normal pulse load High pulse load
100 to 200 V/us 250 to 1500 V/us
For World market For European
- safety approvals FAarker
- small dimensions

Y2 X1 X2 X2 X2 X2
MKP MKP MKP MKP 335 1 MP-KT MKT/MKT
336 6 336 1 336 2 MKT-P 330 4 I 333 4 3316

MKT 311 901

DR941930



Philips Components

AC and pulse

polypropylene film foil capacitors

KP RADIAL EPOXY LACQUERED TYPES

PITCH 5/7.5/10/15/22.5/27.5 mm

Product specification

KP 374

DR940540

Fig.1 Simplified outline: pitch 5 to 15 mm.

DR375A01

Fig.2 Simplified outline: pitch 22.5 to 27.5 mm.

FEATURES

¢ 5to 27.5 mm terminal pitch

e Supplied loose in box: for styles:
2222 374 3/4....

Supplied loose in box, taped on reel
and ammopack: for style:
2222 374 6....

APPLICATIONS

e Consumer and industrial

¢ Where high currents and/or steep
pulses occur.
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QUICK REFERENCE DATA

VALUE
DESCRIPTION

KP 374 3/4.... KP 374 6....
Capacitance range (E24 series) | 100 to 820 nF 750 to 12000 pF
Capacitance tolerance 5% +10%; 5%
Rated voltage Ugrge 200 V; 250 V(1) 630 V
Climatic category 40/085/56 55/100/56
Rated temperature 85 °C 85 °C
Maximum application temperature | 85 °C 100 °C
Reference specification IEC 384-13 IEC 384-13

Note
1.

for “200 V series” and “250 V series”.

395

Derating is required according to capacitance value, see Tables




Philips Components Product specification

AC and pulse KP 374
polypropylene film foil capacitors

KP 374 GENERAL DATA PITCH 22.5/27.5 mm

b
— -
seating
plane
hole @ 1.3 . \
p H
L P ==ty
L /
0< a<50° DR37502
Fig.3 Outline.
Specific reference data for the 200 V series
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P=225mm <4x10* <20 x 104
P=27.5mm Z5ix 10 225 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads >100000 MQ

Available 200 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box ly=5.0 £0.5 mm +5% 2222 374 31... preferred
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Product specification

AC and pulse
' . . KP 374
polypropylene film foil capacitors
200 V series loose
CATALOGUE NUMBER 2222 374 .....
AND PACKAGING
c DIMENSIONS MASS LOOSE IN BOX; I; = 5.0 0.5 mm
E URdc URpp bmax X Nmax X Imax =
(uF) (mm) (9 last 5 digits of
catalogue number(? sPQ
C-tol = t5%
Pitch = 22.5 0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.1 31104
200 200 6.0 x19.0 x 26.0 2.0 800
0.11 31114
0.12 31124
195 195 6.5%x19.5x26.0 2.8 750
0.13 31134
0.15 31154
190 190 7.0 x 20.0 x 26.0 2 650
0.16 31164
0.18 185 185 7.5% 20.5:% 26.0 3.0 31184 600
0.2 185 185 8.0 x21.0 x26.0 35 31204 550
0.22 31224
180 180 9.0 x 22.0 x 26.0 4.0 450
0.24 31244
0.27 175 175 9.5 x22.5 % 26.0 4.4 31274 400
0.3 175 175 10.0 x 23.0 x 26.0 4.8 31304 400
0.33 170 170 10.5 x 23.5x 26.0 52 31334 350
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.36 170 170 31364
10.0 x 23.0 x 30.0 6.1 500
0.39 165 165 31394
0.43 165 165 10.5%23.5:x 30.0 6.7 31434 450
0.47 160 160 11.0 x 24.0 x 30.0 78 31474 400
0.51 160 160 11.5%x24.5x30.0 7.9 31514 400
0.56 156 155 12.5 x 25.5 x 30.0 8.6 31564 350
0.62 155 155 13.0 x 26.0 x 30.0 9.5 31624 300
0.68 150 150 14.0 x 27.0 x 30.0 10.5 31684 300
0.75 150 150 14.5 x 27.5 x 30.0 115 31754 250
0.82 145 145 15.0 x 28.0 x 30.0 12.5 31824 250
Note
1. The shading indicates preferred types.
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AC and pulse
o s . KP 374
polypropylene film foil capacitors
KP 374 GENERAL DATA PITCH 22.5/27.5 mm
b |
— -
seating
plane
hole @ 1.3 «
\\
==
P ——dy
0< a<50° DR37502
Fig.4 Outline.
Specific reference data for the 250 V series
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm <4x10™% <20 x 10~
P =27.5mm <5x 104 <25 x 1074
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loos~ in box lf=5.0 £0.5 mm +5% 2222 374 41... preferred
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Product specification

AC and pulse KP 374
polypropylene film foil capacitors
250 V series loose
CATALOGUE NUMBER 2222 374 .....
AND PACKAGING
c DIMENSIONS MASS LOOSE IN BOX; I; = 5.0 +0.5 mm
(LF) URrdc Urpp Bmax X hmax X Imax ( ==
H (mm) 9 last 5 digits of
catalogue number() SPQ
C-tol = t5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.1 41104
250 250 6.5x19.5 x26.0 3.4 750
0.11 41114
0.12 245 245 41124
7.0x20.0 x26.0 37 650
0.13 245 245 41134
0.15 240 240 7.5%x20.5%x26.0 4.0 41154 600
0.16 240 240 8.0x21.0x26.0 41 41164 550
0.18 235 235 8.5x21.5%x26.0 4.4 41184 500
0.2 235 235 9.0 x22.0 x 26.0 4.7 41204 450
0.22 230 230 41224
9.5x22.5x26.0 5.3 400
0.24 230 230 41244
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.27 225 225, 9.5 x22.5x30.0 5.7 41274 500
0.3 225 225 10.0 x 23.0 x 30.0 6.1 41304 500
0.33 220 220 10.5 x 23.5 x 30.0 6.6 41334 450
0.36 220 220 11.0 x 24.0 x 30.0 7.0 41364 400
0.39 215 215 11.5x24.5x30.0 7.4 41394 400
0.43 215 215 12.0 x 25.0 x 30.0 8.0 41434 350
0.47 210 210 12.5%25.5x30.0 8.5 41474 350
0.51 210 210 13.0 x 26.0 x 30.0 9.1 41514 300
0.56 205 205 14.0 x 27.0 x 30.0 10.0 41564 300
0.62 205 205 14.5x 27.5 x 30.0 10.7 41624 250
0.68 200 200 15.0 x 28.0 x 30.0 11.6 41684 250
Note
1. The shading indicates preferred types.
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AC and pulse KP 374
polypropylene film foil capacitors
KP 374 GENERAL DATA PITCH 5 mm
I b
seating plane T
hole @ 0.8 h
Iy
DR942090 4 P - A —»l= Od,
Fig.5 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
750 pF < C £12000 pF <5x 104 <10x 1074
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 374 62... preferred
Ammopack H =16.0 mm; note 1
5% 2222 374 63... on request
+10% 2222 374 66... on request
Taped on reel H =16.0 mm; note 1
5% 2222 374 67... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse
' . . KP 374
polypropylene film foil capacitors
Ugdc = 630 V; Upac = 200 V/Up, = 560 V taped
CATALOGUE NUMBER 2222 374 ..... AND PACKAGING
BIRENSHE AMMOPACK; H=16 mm REEL
c Broay X ha X1 MASS last 5 digits of
(pF) max max max (g)
(mm) catalogue
number(!) SPQ sPQ
C-tol = +10%
Pitch = 5.0 +0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
750 45%x14.0x11.5 0.45 62751 1250 -
820 0.50 62821
5:0x%x14.5%x11.5 1000 1250
1000 0.55 62102
1200 55%15.0x11.5 0.60 62122 1000 1000
1500; note 2 45%x14.0%x14.0 0.45 62152 600 1300
1800; note 2 50x14.5x%x14.0 0.55 62182 550 1200
2200; note 2 0.60 62222
5.5%x15.0x 14.0 500 1100
2700; note 2 0.70 62272
3300; note 2 6.0 x 15.5x 14.0 0.80 62332 450 1000
3900; note 2 6.5x 16.0 x 14.0 0.90 62392 400 900

Notes
1. The shading indicates preferred types.
2. Not yet available in ammopack.
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AC and pulse KP 374
polypropylene film foil capacitors
KP 374 GENERAL DATA PITCH 7.5/10/15 mm
.l b
seating plane T
hole @ 0.8 h
| A
DR942090 4e P A —»lle 0d,
Fig.6 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
750 pF < C < 12000 pF <5x 104 <10x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
Available 630 V DC versions
PACKAGING DIMENSIONS C-tol . Lk o ORDERING
. +10% 2222 374 60... preferred
Loose in box ly=3.5+0.4 mm
5% 2222 374 61... on request
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AC and pulse
. . . KP 374
polypropylene film foil capacitors
URdc = 630 V; Upac = 200 V/Up, = 560 V taped
CATALOGUE NUMBER 2222 374 ..... AND PACKAGING
LOOSE IN BOX; |y = 3.5+ 0.4 mm
c DIMENSIONS MASS t
bmax X Nmax X Imax last 5 digits of
(pF) (9) 9
(mm) catalogue number(!) SPQ
C-tol = +10%
Pitch = 7.5 £0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
750 45x125x11.5 0.45 60751 2000
820 0.50 60821
5.0x13.0x11.5 2000
1000 0.55 60102
1200 55 %13.8% 11.5 0.60 60122 1500
Pitch = 10.0 +0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
1500 45x%x12.5x14.0 0.45 60152 2000
1800 5.0x13.0x 14.0 0.55 60182 2000
2200 0.60 60222
5.5x 13.5x 14.0 2000
2700 0.70 60272
3300 6.0x 14.0x 14.0 0.80 60332 1750
3900 6.5x14.5x14.0 0.90 60392 1500
Pitch = 15.0 +0.4 mm; d; = 0.60 £0.06 mm; A = 1.7 £0.3 mm
4700 55x14.0x19.5 0.95 60472 2000
5600 6.0x14.5%x19.5 1.05 60562 2000
6800 6.5x15.0x19.5 1.20 60682 1500
8200 7.0x155%19.5 1.35 60822 1500
10000 75x16.0x 19.5 1.60 60103 1250
12000 8.0x 16.5% 19.5 1.85 60123 1250

Note
1. The shading indicates preferred types.
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AC and pulse KP 374
polypropylene film foil capacitors
KP 374 GENERAL DATA PITCH 7.5 mm
| | | b |
seating ?
plane h
hole @ 1.0
M (] ‘i’
/‘,
S It
o |
ZP / | e A =« @d; DRO1104
Fig.7 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
750 pF < C £2200 pF <5x 104 <10x 104
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 374 64... preferred
Taped on reel H = 16.0 mm; note 1
5% 2222 374 65... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
, : ; KP 374
polypropylene film foil capacitors
Uggc = 630 V; URac = 200 V/Up, = 560 V taped
CATALOGUE NUMBER 2222 374 ..... AND PACKAGING
REEL; H=16 mm
c DIMEI:ISIONS MASS
(pF) bmax X Nmax X Imax (9 last 5 digits of
(mm) catalogue number(!) SPQ
C-tol = £10%
Pitch = 7.5 +0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 £0.5 mm
750 45%x14.0x11.5 0.45 64751 1250
820 0.50 64821
50x14.5x11.5 1250
1000 0.55 64102
1200 0.60 64122
1500 55x% 15.0 x11.5 0.45 64152 1000
1800 0:55 64182
2200 6.0ix 155 x11.5 0.60 64222 1000

Note
1. The shading indicates preferred types.
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Product specification

AC and pulse
polypropylene film foil capacitors

KP 374

CONSTRUCTION
Description

e Low-inductive wound cell of lead-tin (2222 374 6....) or
aluminium (2222 374 3/4....) foil and a polypropylene
film

e Protected by a hard, water repellent, solvent resistant
epoxy lacquer

¢ Radial leads, solder-coated:

— Copper clad steel wire (2222 374 6....)

— Copper wire (2222 374 3/4....).

“aluminium foil
. polypropylene film’
~ metal spray layer

connecting wire —

Fig.8 Construction for 200 and 250 V series.

P

2 J
polypropylene film

~J
lead - tin foil|

- connecting wire —
DR930170 |]

Fig.9 Construction for 630 V series.
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Mounting

NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

Styles: 2222 374 3/4....

In order to withstand vibration and shock tests, it must be
ensured that the underside of the kinks are in good contact
with the printed-circuit board.

The capacitors shall be mechanically fixed by the leads
and the body clamped.

Style: 2222 374 6....

Not applicable due to small size.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.

Capacitance

All capacitance values are specified at 1 kHz.
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Philips Components Product specification

AC and pulse KP 374
polypropylene film foil capacitors
DR951270
4
AC/C
(%)
2
0 >
max.
- Y
57
mi|:1.
-4
-50 0 50 Tunp C) 100
Fig.10 Capacitance change as a function of frequency; typical curves.
Temperature

o Storage temperature: Tgig = —25 °C to +40 °C with RH maximum 80% without condensation.

Voltage
e Category voltage:
— U = Uggc for 200 V for 200 and 250 V series
— Uc=0.7 x Ugqgc for 630 V series.
o Test voltage between leads: 2 x Urgc
o Test voltage between interconnected leads and case (foil method): 2 x Uggec.
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AC and pulse KP 374
polypropylene film foil capacitors

Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 70 °C for 200 and 250 V series

DR951200
108
AC voltage
V)
102
N
\\
\‘ N
N N
N
DAY
SR, 2,
RIRDIR apfo,e
1 N
10775 4 5 (]
10 10 10 10

f (Hz)

Fig.11 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for 200 V series.

DR950800
108
AC voltage |
v)
102
i, O
<
N
NN N
N
NN
N
Q\
e
! PRER A
108 104 105 108

f (Hz)

Fig.12 AC voltage (RMS value) as a function of frequency at Tymp < 70 °C for 250 V series.
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AC and pulse
, , : KP 374
polypropylene film foil capacitors
Maximum RMS voltage (sinewave) as a function of frequency for Tmp < 85 °C for 630 V series
3 DR930160
10
AC voltage
V)
N
102 \‘> =
‘\ N
N
N
ANNN
\f\\\
10" \‘§ <
I N
NN
QY
AN
NN
| ‘ \o,op NS
10° | L
104 105 106 107 f(Hz) 108
Fig.13 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for 630 V series.
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AC and pulse KP 374
polypropylene film foil capacitors

Maximum RMS voltage (sinewave) as a function of frequency for Tamp > 70 °C
200 AND 250 V SERIES
The maximum RMS voltage in Figs 11 and 12 has to be multiplied by a factor given in Fig.14.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 18 and 19.

DR950550

1.2
factor ‘ ‘ ‘ [“ ‘ ‘ ‘ J
1.0} I ! -
0.8 | | , o
06 ‘ | ‘ o "
1
04 : | I I I
| | | i
ol - Ll |
- T | i I
0 | | S | ol S
-60 -40 -20 0 20 40 60 80 100

Tamb ( nc)

Fig.14 Multiplying factor as a function of temperature.

630 V SERIES
The maximum RMS voltage in Fig.13 has to be multiplied by a factor given in Fig.15.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 20 and 21.

12 , Faaish
e T T ]

08 | |L || \
] ‘ [ i

0.6 ! |

-60 -40 -20 0 20 40 60 80 100
Tamb (°C)

Fig.15 Multiplying factor as a function of temperature.
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AC and pulse KP 374
polypropylene film foil capacitors
Tangent of loss angle
TANGENT OF LOSS ANGLE
PITCH
at 10 kHz at 100 kHz
P <15 mm <5x 104 <10x 104
P =225mm <4 x 104 <20 x 104
P=27.5mm <5x 104 <25 x 1074
DR961290
100 i

dissipation

factor

(x1074)

200 - 250V series
/
/ 630V serie
/ A
10 /
Z
//
A ]
—1 i
""’:;::-r""”———
! % 2 3 4 5 [} 4
10 10 10 10 10 10  (Hz) 10
Fig.16 Tangent of loss angle as a function of frequency; typical curves.

Rated voltage pulse slope (dU/dt)g
e >10000 V/ ps.
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AC and pulse

' : ; KP 374
polypropylene film foil capacitors

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the voltage being
100 £10 V for 200 and 250 V series and 500 +50 V for 630 V series; Tymp = 20 °C:

¢ R between interconnected leads and case: >100000 MQ.

108 DRO05317
RC

(s)

\
~]
108 X
X
104 _—
0 20 40 60 80 Ty () 100
Fig.17 RC-product as a function of ambient free air temperature; typical curve.
Inductance

e <10 nH/cm lead and capacitor length.
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AC and pulse

polypropylene film foil capacitors KP 374

Maximum dissipation
Power dissipation curves as a function of capacitor BRSBTS
body length and thickness (see Figs 18 to 21) <50
pmax
Imax (v "
bmax (mm) 200 16
(mm) 15 \
6..9 |10..12|13..15| 16..20 | 21..25 | 26..32 - \\
3.5 1 5 - - - - 150 o \ \
4 2 6 7 9 - - - \
45| 3 6 8 | 10 | - - 100 . \\\\
5 | 4 7 9 [ 10 | 15 | 16 5 \ \
55| 5 7 10 [ 11 16 | 17 o 7—— \\\
6 | 6 | 8 | 10 | 11 | 16 | 17 = N
65| - 9 | 11 | 12 | 17 | 18 '
7 = = = 12 17 18 % 20 40 60 80_ q d )0
75| - - o 13 | 18 | 19 o
8 - — - 13 18 20
85 N _ _ 14 19 20 Fig.18 Maximum permissible power dissipation
9 12 19 21 as a function of ambient temperature,
= = = at various capacitor dimensions for
95| - = = 15 20 21 200 and 250 V series.
10 = - - 15 20 22
10.5 - - - - - 23
11 - - - - - 23
11.5 = = = = = 24 - DR961310
12 - = = = = 24 P 27
Wi
125| - = = = = 25 . 2
13 - - - - — 25 25
13.5 - - - - - 25 400 f: \\
14 - - - - - 25 22
14.5 - - - - - 26 300 -
15 - - - - = 26 18
15.5 - - - - - 27 200
16 - - - - - 27
100
0 = S = - S
0 20 40 60 80 100
Tamb (‘C)
Fig.19 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions for
200 and 250 V series.
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AC and pulse KP 374
polypropylene film foil capacitors
DR961090 DR961100
250 750 ‘ =
Pmax 17 P |
) () 1
15 \ 20 E
500 2 +—
14 \\\ s \ | ]
150 — \ \ 2 \\ -
2 \ \\ 2o N\
100 " \\ 19
10 & 250 18
s N
50 6. \\
5 I
0O 50 20 50 30 100 0 20 40 60 80 .1 00
Tams (©) Toulie
Fig.20 Maximum permissible power dissipation Fig.21 Maximum permissible power dissipation
as a function of ambient temperature, at as a function of ambient temperature, at
various capacitor dimensions for 630 V various capacitor dimensions for 630 V
series. series.
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AC and pulse
polypropylene film foil capacitors

KP 374

Application note(!)

To select the capacitor for a certain application, the following conditions must be checked:

5
2.

3.
4.
5.

The peak voltage (Up) shall not be greater then the rated DC voltage (Uggc)-

The peak-to-peak voltage (Up.p) shall not be greater than 2 x /2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

There is no limit for the peak current (I,) or voltage slope (dU/dt) in the application.
The dissipated power shall not be greater than the maximum permissible power dissipation shown in Figs 18 to 21.
The free air ambient temperature for the capacitor does not exceed the category temperature.

Example: C = 330 nF - 250 V used for S-correction.

In this application the following pulse criteria apply: Up.p = 123 V; Uy =170 V; Ty =6 us; To =32 us; lpp = 8 A.

The ambient temperature is 50 °C.

DR961460

Fig.22 Application example pulse criteria.

Checking the conditions

ol

The peak voltage U, = 170 V is lower than 220 V (DC).
The peak-to-peak voltage 123 V is lower than 2 x ./2 times 160 V (AC) = 220 Upp:
I, =4 Alis lower than 0.47uF x 60 V/ us (= 28 A).

The dissipated power is about 240 mW as calculated with Fourier terms and tgd maximum values.
This is less than 375 mW, allowed for a capacitor with dimensions bmnax X Imax (10.5 x 23 mm) at 50 °C.

Depends on actual application.

(1) Peak-to-peak current tables for S-correction application, are available on request.
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AC and pulse
polypropylene film foil capacitors

KP 374

MARKING
Product marking

CAPACITORS WITH PITCH 22.5 AND 27.5 mm:
STYLES 2222 374 3/4....

The capacitors are marked on the top in black ink with the
following information:

1. Manufacturer's emblem.

Rated capacitance code in accordance with “/EC 62”
Tolerance on rated capacitance: J = +5%

Rated peak-to-peak voltage (e.g. 150 V,.)
Manufacturer's type designation (374)

Code for dielectric material (KP).

9 o B 0N

CAPACITORS WITH PITCH <15 mm:
STYLE 2222 374 6....

The capacitors are marked on the top in black ink with the
following information:

1. Rated capacitance code in accordance with “/EC 62”
Tolerance on rated capacitance: J = £5%; K = +10%

Rated (DC) voltage (e.g. 630 V)

Manufacturer’s type designation (374)

Code for dielectric material (KP).

A
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PHILIPS

1 680N J 150Vp-p
\F

374 KP

DR9E0070

Styles 2222 374 3/4....

Fig.23 Example of marking.

1n5 K 630
374 KP

DR961330

Style 2222 374 6....

Fig.24 Example of marking.

416



Philips Components Product specification

AC and pulse

. . : KP 374
polypropylene film foil capacitors

Package marking

CAPACITORS WITH PITCH 22.5 AND 27.5 mm:
STYLES 2222 374 3/4....

The package containing the capacitors is marked as shown in Fig.25.

g N Barcode label marking
.| PHILIPS COMPONENTS
2. | MADE IN BELGIUM LINE  MARKING EXPLANATION
3. | METAL. PETP FILM CAPACITOR 1 Manufacturer's name
4.| MKT RADIAL POTTED TYPE 2 Country of origin
5| 1pF +10% 198v= 55/180/56 3 Sub-family
4 Type description
5 Capacitance value, tolerance and climatic
" category (“IEC 68-1")
6 =
7 Preference origin code: A

”ﬂmmmmmwmummlm WO: 12345678 Country of origin in code: 170 (Belgium)

Responsible production centre: HQ
7| ORIG A17@ RPC HR 6218 Work order: WO

AN 8 Productype descrpton

8| TYPE MKT 373 9 Qua:titydand production period, year and
week code

0 0 R S SRR

“|oTr 1088 = OATE 3648
0 1O
o coeno 2ppp 373 21105

CCA396

Fig.25 Barcode label.
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AC and pulse KP 374
polypropylene film foil capacitors

CAPACITORS WITH PITCH <15 mm:
STYLE 2222 374 6....

The package containing the capacitors is marked as shown in Fig.26.

N\ Barcode label marking

(PHILIPS COMPONENTS

; MADE IN BELGIUM LINE MARKING EXPLANATION
3. | POLYPROPYLENE FILM-F3IL CAPRCITOR 1 Manufacturer's name
4. | KP RADIAL EPOXY LACQUERED TYPE 2 Country of origin
5.| @.0B1,F 5% ' 55,1885 3 Sub-family
4 Type description
5 Capacitance value, tolerance and climatic
6. category (“IEC 68-1")
6 -
T Preference origin code: A

l“lml”m“m"mmm“lml BN SRS Country qf origin in cpde: 170 (Belgium)

Responsible production centre: HQ
7. | ORIG RPC 1234
A170 HE Work order: WO

WMMMHMMMI Imll 8 Product typ.e description

8| TvPe KP 374 9 Quantity and production period, year and
week code

IFIIIMIHIHIHIII 0 A E. SEEES

9. DRTE 925

|||IIIM|W||I| ﬂllllmllmﬂllllllllllll!lllllﬁiﬂlllﬂ
o | cooee @pEe 374 61102

CCA334

Fig.26 Barcode label.
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Product specification

AC and pulse

polypropylene film foil capacitors

KP 374

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
‘IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20”

solder bath: 260 °C; 10 s

no visible damage
legible marking

|AC/Cl < 1%

Robustness of component

Vibration:
“IEC 68-2-6"

Shock:
“IEC 68-2-27

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s2; 6 hours

half sinewave; 490 m/s2; 11 ms

[AC/C| < 3% (styles 2222 374 3/4....)
|AC/C| < 1% (style 2222 374 6....)

Climatic sequence

Dry heat:
“IEC 68-2-2"

“IEC 68-2-30"

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30“

Damp heat, cyclic, test Db, first cycle:

16 hours;
temperature: upper category

2 hours;
temperature: lower category

|AC/C| < 3% (styles 2222 374 3/4....)
|AC/C| < 1% (style 2222 374 6....)

Atan &: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Rins = 50% of specified value
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AC and pulse

polypropylene film foil capacitors

KP 374

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3"

[AC/C| < 3% (styles 2222 374 3/4....)
|AC/C| < 1% (style 2222 374 6....)

Atan &: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Rins = 50% of specified value

Endurance (DC):
“IEC 384-13“

styles 2222 374 3/4....
1000 hours:

1.5% Upys; 85°C
style 2222 374 6....
2000 hours;

1.55¢ URdc; 85 °C

1.5 x Ugge; 100 °C

[AC/C| < 5% (styles 2222 374 3/4....)
|AC/C| < 2% (style 2222 374 6....)

Atan &: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Heat storage:
“IEC 384-13"

2000 hours; upper category

|AC/C| < 3% (styles 2222 374 3/4....)
|AC/C| < 2% (style 2222 374 6....)

Atan 3&: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Endurance (AC):
“IEC 384-13"

1000 h: 1.25 x Uga; 85 °C

|ac/C| < 2%

Atan &: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Resistance to detergents:
“IEC 384-13"

lac/Cl < 1%

Atan &: as specified in Section “Tangent
of loss angle” of this specification or
<1.4 x measured initial value

Rins = 50% of specified value

Resistance to soldering heat
with preheating:

body temperature:
85 °C for styles 2222 374 3/4....

|AC/C| < 3% (styles 2222 374 3/4....)
[AC/C| < 2%(style 2222 374 6....)

“IEC 384-13” 100 °C for style 2222 374 6....
bath temperature: 260 °C
dwell time: 10 s
Note

1. For detailed information, see “Type specification”.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

KP/MKP RADIAL LACQUERED CAPACITORS

KP/MKP 375

PITCH 10/15/22.5/27.5 mm

Fig.1 Simplified outline.

FEATURES

¢ 10.0 to 27.5 mm lead pitch
e Supplied loose and taped

e Taped products available on

request.

APPLICATIONS

« Where high currents and steep

pulses occur

e For deflection circuits in television

receivers.

1996 Oct 21

QUICK REFERENCE DATA

DESCRIPTION

VALUE

Capacitance range (E24 series)

100 pF to 270 nF

Capacitance tolerance

+5%; £3.5%

Rated voltage (DC)

630 V; 1000 V; 1600 V; 2000 V; 2500 V

Rated voltage (AC)

300 V; 400 V; 500 V; 600 V; 880 V

Rated peak-to-peak voltage

850 V; 1100 V; 1400 V; 1700 V; 2500 V

Climatic category

55/100/56

Maximum application 100 °C
temperature

Rated temperature 85°C
Reference specification |IEC 384-17

Performance grade:
for C > 5.6 nF and 2500 V
forC <5.6 nF

grade 1 (long life)
grade 2 (general purpose)

Stability grade

grade 2
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Philips Components

Product specification

AC and pulse
il . . KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 10 mm
| b e
seating ! ™ 1
plane A
hole @ 1.0 h
\\ |
3T
0 &< 50° |] \/‘ll it
“ ‘ =, . H
L Pl i LA »‘f@dt DR01105a
Fig.2 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <6x 107 <10x 104
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 10... preferred
ly=3.5 0.5 mm
. +3.5% 2222 375 11... on request
Loose in box
5% 2222 375 14... on request
lk=5.0+1.0 mm
+3.5% 2222:37515.., on request
+5% 2222375 12... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 13... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21 422



Philips Components Product specification

AC and pulse
" . . KP/MKP 375
metallized polypropylene film capacitors
URgc = 630 V; Ugac = 300 V/Up., = 850 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
C i MASS It = 3.5 £0.5 mm short leads h=16.0 mm
(PF) bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number(") sSPQ sPQ
C-tol = t5%
Pitch = 10.0 +0.4 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/-0.5 mm
680 0.55 10681
50x13.0x 145 2000 1200
750 0.60 10751
820 0.70 10821
910 0.70 10911
1000 0.70 10102
1100 0.70 10112
55x13.5x14.5 2000 1100
1200 0.75 10122
1300 0.75 10132
1500 0.75 10152
1600 0.80 10162
1800 0.85 10182
2000 0.85 10202
6.0x14.0 x 14.5 1750 1000
2200 0.90 10222
2400 1.0 10242
2700 6.5x 14.5x14.5 T 10272 1500 900

Note
1. The shading indicates preferred types.

1996 Oct 21 423



Philips Components Product specification

AC and pulse
B . . KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 15 mm
b
- -
|
seating
plane
hole @ 1.3
P d
‘h ’ —>la— Q¢
0< o <50° DR37502
Fig.3 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle £3% 104 <10x 104
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222375 10... preferred
ly=3.5£0.5 mm
X +3.5% 2222 375 11... on request
Loose in box
5% 2222 375 14... on request
lf=5.0£1.0 mm
+3.5% 2222 375 15.. on request
5% 2222375 12... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 13... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging’.
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Philips Components Product specification

AC and pulse
. . . KP/MKP 375
metallized polypropylene film capacitors
Ugdc = 630 V; Ugac = 300 V/Up, =850 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
C DIMENSIONS MASS It = 3.5 £0.5 mm short leads H=16.0 mm
(F) bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number(!) SPQ sPQ
C-tol = 5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.5/-0.5 mm
3000 10302
5.0x14.0 x 18.5 141 2000 1200
3300 10332
3600 10362
3900 10392
4300 10432
55x14.5x%x185 1.2 2000 1100
4700 10472
5100 10512
5600 10562
6200 10622
6800 10682
7500 10752
8200 10822
9100 10912
10000 6.0x15.0x18.5 1.3 10103 2000 1000
11000 10113
12000 10123
13000 10133
15000 10153
16000 10163
18000 10183
6.5x15.5%x18.5 1.4 1500 900
20000 10203
22000 7.0x16.0x18.5 15 10223 1500 800
24000 7.5%x16.5%x18.5 17 10243 1250 800
27000 10273
8.0x17.0x18.5 1.9 1250 750
30000 10303
33000 85 17.5x18.8 23 10333 1000 700
36000
9.5x18.5x18.5 2.7 on request 900 600
39000
Note

1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

KP/MKP 375

KP/MKP 375 GENERALDATA

PITCH 22.5/27.5 mm

seating
plane
hole @ 1.3 \

|

—-d
e e R t
0< a<50° DR37502
Fig.4 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm <4x10% <15x 104
P =27.5 mm <4 x10 <20 x 104
Rated voltage pulse slope (dU/dt)g at Ugrge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 10... preferred
lt=3.5+0.5 mm
i +3.5% 2222 375 11... on request
Loose in box
+5% 2222 375 14... on request
l=5.0£1.0 mm
+3.5% 2222 375 15... on request
5% 2222 375 12... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222.375 13... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

KP/MKP 375

Ugdc = 630 V; Upac = 300 V/U,,., = 850 V

loose and taped

CATALOGUE NUMBER 2222 375 ..... AND PACKAGING

LOOSE IN BOX REEL
C b RENSIDNS MASS Iy = 3.5 +0.5 mm short leads H=16.0 mm
(uF) max X Nmax X Imax (9) =
(mm) last 5 digits of
catalogue number(!) SPQ sPQ
C-tol = +5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.036 10363
0.039 10393
0.043 10433
0.047 7.0 x 20.0 x 26.0 3.2 10473 650 550
0.051 10513
0.056 10563
0.062 10623
0.068 7.5x20.5%x26.0 3.4 10683 600 500
0.075 10753
8.0 x21.0 x26.0 3.6 550 500
0.082 10823
0.091 8.5x21.5%x26.0 3.8 10913 500 450
0.1 9.0 x22.0 x26.0 4.8 10104 450 450
0.11 9.5 x22.5 % 26.0 5.0 10114 400 400
0.12 10.0 x 23.0 x 26.0 5.2 10124 400 400
Pitch = 27.5 +0.5 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.13 9.5 x22.5 x 30.0 5.2 10134 500 400
0.15 10.0 x 23.0 x 30.0 5.6 10154 500 400
0.16 10.5x 28.5 x 30.0 5.9 10164 450 350
0.18 11.0 x 24.0 x 30.0 6.3 10184 400 350
0.2 11.5x24.5 % 30.0 6.8 10204 400 350
0.22 12.5x 25.5 x 30.0 7.5 10224 350 300
0.24 13.0 X 26.0 x 30.0 8.0 10244 300 300
0.27 13.5x26.5 x 30.0 8.5 10274 300 300
Note

1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
=P | | KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 10 mm
b
seating i Y all
plane
hole @ 1.0
0<a<50° ”
< P » | < Ody DRO1105a
Fig.5 Outline.
Specific reference data for the 1000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <6x 104 <10x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)
Available 1000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 20... preferred
ly=3.540.5 mm
’ +3.5% 2222 375 21... on request
Loose in box
15% 2222 375 24... on request
lk=5.0+1.0 mm
+3.5% 2222 375 25... on request
+5% 2222 375 22...
Taped on reel H = 16.0 mm; note 1 SR
+3.5% 2222 375 23... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

KP/MKP 375

Uggc = 1000 V; Upgc = 400 V/Up, = 1100 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
Cc b BIMENGIGNS MASS Iy = 3.5 £0.5 mm short leads H=16.0 mm
(pF) max X Nmax X Imax (9) —
(mm) last 5 digits of
catalogue number(!) sPQ sPQ
C-tol = 5%
Pitch = 10.0 £0.4 mm; d; = 0.60 +0.06 mm; A = 2.0 +1.0/-0.5 mm
100 20101
110 20111
5.0x13.0 x 14.5 0.55 2000 1200
120 20121
130 20131
150 0.60 20151
160 0.60 20161
180 0.60 20181
200 0.60 20201
220 0.60 20221
240 0.60 20241
270 0.60 20271
300 0.60 20301
330 0.65 20331
360 0.65 20361
56x13.5% 14.5 2000 1100
390 0.65 20391
430 0.65 20431
470 0.65 20471
510 0.65 20511
560 0.65 20561
620 0.70 20621
680 0.70 20681
750 0.70 20751
820 0.70 20821
910 0.75 20911
1000 0.80 20102
1100 0.80 20112
1200 6.0 x 14.0 x 14.5 0.85 20122 1750 1000
1300 0.85 20132
1500 0.90 20152
Note
1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
o . | KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 15 mm
b
— -
seating
plane
hole @ 1.3 -
P d — - dt
:, / < A
0< a<50° DR37502
Fig.6 Outline.
Specific reference data for the 1000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <3x 10 <10x 104
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)
Available 1000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
5% 2222 375 20... preferred
ly=3.5+0.5 mm
! +3.5% 2222 375 21... on request
Loose in box
5% 2222 375 24... on request
lf=5.0+1.0 mm
+3.5% 2222 375 25... on request
+5% 2222 375 22... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 23... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

Ala fiig, piles | | KP/MKP 375
metallized polypropylene film capacitors
URdc = 1000 V; Upae = 400 V/Up, = 1100 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
c B e MASS I = 3.5 £0.5 mm shortleads | H=16.0 mm
(PF) max X Nmax X Imax (9) =
(mm) last 5 digits of
catalogue number(!) SPQ sPQ
C-tol = t5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.5/-0.5 mm
1600 20162
1800 20182
2000 5.5% 14.5% 185 1.2 20202 2000 1100
2200 20222
2400 20242
2700 20272
3000 20302
3300 20332
3600 20362
3900 20392
4300 6.0x 15.0x 18.5 1.3 20432 2000 1000
4700 20472
5100 20512
5600 20562
6200 20622
6800 20682
7500 20752
8200 7.0x16.0x 18.5 1.5 20822 1500 800
9100 20912
10000 75 %16.5%18.5 N2 20103 1250 800
11000 20113
8.0x17.0x 18.5 1.9 1250 750
12000 20123
13000 85 xX17.5% 185 23 20133 1000 700
15000 9.0x 18.0x 18.5 2.5 20153 1000 650

Note

1. The shading indicates preferred types.
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Philips Components Product specification

AC and pulse
op . | KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 22.5/27.5 mm
b
- -
seating
plane
hole @ 1.3
P > dy
[ —
0< o <50° DR37502
Fig.7 Outline.
Specific reference data for the 1000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm <8x10 <10x 104
P =27.5mm <4x104 <15x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)
Available 1000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 20... preferred
ly=3.5+0.5 mm
. +3.5% 2292 375 21... on request
Loose in box
5% 2222 375 24... on request
ly=5.0+1.0 mm
+3.5% 2222 375 25... on request
5% 2222 375 22... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 23... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
. . | KP/MKP 375
metallized polypropylene film capacitors
Ugdc = 1000 V; Ugae = 400 V/U,., = 1100 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
(o] DIMENSIBHS MASS Iy = 3.5 0.5 mm short leads H=16.0 mm
(1F) Bmax X Pmax X Imax (@)
(mm) last 5 digits of
catalogue number(") SPQ SPQ
C-tol = +5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm

0.016 20163

6.0 x 19.0 x 26.0 2.8 800 650
0.018 20183
0.02 20203

6.5 x 19.5 x 26.0 3.0 750 600
0.022 20223
0.024 7.0 x 20.0 x 26.0 3.2 20243 650 550
0.027 20273

7.5x20.5x26.0 3.4 600 500
0.03 20303
0.033 8.0x21.0x26.0 3.6 20333 550 500
0.036 20363

8.5 21.5 x26.0 3.8 500 450
0.039 20393
0.043 9.0 x 22.0 x 26.0 4.0 20433 450 450

Pitch = 27.5 +0.5 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm

0.047 6.0 x 19.0 x 30.0 8.3 20473 1000 650
0.051 20513

7.5%20.5x30.0 3.9 750 500
0.056 20563
0.062 8.0 x21.0 x 30.0 4.2 20623 650 500
0.068 8.5x21.5x30.0 4.4 20683 550 450
0.075 9.0 x 22.0 x 30.0 4.6 20753 550 450
0.082 9.5 x 22.5 x 30.0 5.2 20823 500 400
0.091 10.0 x 23.0 x 30.0 5.6 20913 500 400
0.1 10.5 x23.5% 30.0 59 20104 450 350
0.11 11.0 x 24.0 x 30.0 6.2 20114 400 350
0.12 1.5 x24.5 x 30.0 6.5 20124 400 350
0.13 12.0 x 25.0 x 30.0 6.8 20134 350 350
0.15 12.5 x 25.5 x 30.0 7éh | 20154 350 300

Note
1. The shading indicates preferred types.
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Philips Components Product specification

AC and pulse
~ | . KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 15 mm
b
- -
seating
plane
hole @ 1.3 .
~ P i | —» - d,
" A
0< o <50° DR37502
Fig.8 Outline.
Specific reference data for the 1600 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <3 x 104 <10x 1074
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >550 V (AC)
Available 1600 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 30... preferred
li=3.5+0.5 mm
’ +3.5% 2222 375 31... on request
Loose in box
+5% 2222 375 34... on request
l=5.0+1.0 mm
+3.5% 2222 375 35... on request
5% 2222 375.32... on request
Taped on reel H= =16.0 mm; note 1
+3.5% 2222 375 33... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
: . . KP/MKP 375
metallized polypropylene film capacitors
URdc = 1600 V; Ugae = 500 V/U,., = 1400 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
Cc b DIMENSIONS MASS It = 3.5 £0.5 mm short leads H=16.0 mm
(PF) max X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number(!) sPQ sPQ
C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.5/-0.5 mm
680 30681
750 5.5%x14.5x18.5 0.75 30751 2000 1100
820 30821
910 0.80 30911
1000 0.85 30102
1100 6.0x15.0 x 18.5 0.85 30112 2000 1000
1200 0.90 30122
1300 0.95 30132
1500 30152
55x14.5% 185 1.2 2000 1100
1600 30162
1800 6.0x 15.0x 18.5 1.3 30182 2000 1000
2000 30202
6.5x15.5x 18.5 1.4 1500 900
2200 30222
2400 7.0%x16.0 x 18.5 1.5 30242 1500 800
2700 30272 )
7.5%16.5% 18.5 y 272 1250 800
3000 30302
3300 8.0x17.0x18.5 149 30332 1250 750
3600 85 %17.5 %185 2.3 30362 1000 700
3900 30392
9.0%x18.0x18.5 25 1000 650
4300 30432

Note
1. The shading indicates preferred types.
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Philips Components Product specification

e < . . KP/MKP 375
metallized polypropylene film capacitors

KP/MKP 375 GENERALDATA PITCH 22.5/27.5 mm

b
— -
seating
plane
hole @ 1.3
P / — < dy
- ﬂ A
0< o <50° DR37502
Fig.9 Outline.
Specific reference data for the 1600 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm <3x 104 <10x 104
P =27.5mm <4x104 <15x 104
Rated voltage pulse slope (dU/dt)g at Urqc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >550 V (AC)
Available 1600 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 375 30... preferred
ly=3.5+0.5 mm
) +3.5% 2222 375 31... on request
Loose in box
+5% 2222 375 34... on request
lt=5.0£1.0 mm
+3.5% 2222 375 35... on request
+5% 2222 375 32... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 33... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
. . . KP/MKP 375
metallized polypropylene film capacitors
Ugdc = 1600 V; Upae = 500 V/Up., = 1400 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
C FHRENRIEINS MASS I =3.5£0.5 mm short leads H=16.0 mm
(uF) Bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number(!) sPQ sPQ
C-tol = t5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.0047 30472
0.0051 6.0 x 19.0 x 26.0 2.4 30512 800 650
0.0056 30562
0.0062 30622
6.5x19.5 % 26.0 2.6 750 600
0.0068 30682
0.0075 30752
7.0 x20.0 X 26.0 2.8 650 550
0.0082 30822
0.0091 7.5x%20.5x%26.0 2.9 30912 600 500
0.01 8.0 x21.0x26.0 3.2 30103 550 500
0.011 30113
8.5x21.5%x26.0 3.4 500 450
0.012 30123
0.013 9.0 x 22.0 x 26.0 3.6 30133 450 450
0.015 95 22.5%26.0 4.0 30153 400 400
0.016 10.0 x 23.0 x 26.0 4.3 30163 400 400
0.018 10.5%x23.5% 26.0 4.7 30183 350 350
Pitch = 27.5 +0.5 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.02 9.0 x22.0 x 30.0 4.4 30203 550 450
0.022 9.5 x22.5 x30.0 4.6 30223 500 400
0.024 10.0 x 23.0 x 30.0 5.0 30243 500 400
0.027 10.5 x23.5 x 30.0 5.4 30273 450 350
0.08 11.0 x 24.0 x 30.0 5.8 30303 400 350
0.033 11.5x24.5 x30.0 6.2 30333 400 350
0.036 12.0 x 25.0 x 30.0 6.6 30363 350 350
0.039 12.5 %255 % 30.0 7:0 30393 350 300

Note
1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
A . . KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 15 mm
#‘ b fg
seating
plane
hole @ 1.3 . :
J v | «>|:|¢ d
A - L
0< o <50° DR37502
Fig.10 Outline.
Specific reference data for the 2000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <3x10% <10x 104
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >600 V (AC)
Available 2000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
5% 2222 375 40... preferred
ly=3.510.5 mm
. +3.5% 2222 375 41... on request
Loose in box
+5% 2222 375 44... on request
f=5.0+1.0 mm
+3.5% 2222 375 45... on request
+5% 2222 375 42...
Taped on reel H = 16.0 mm; note 1 an request
+3.5% 2222 375 43... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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KP/MKP 375

Unge = 2000 V; Ugac = 600 V/Up., = 1700 V

loose and taped

CATALOGUE NUMBER 2222 375 ..... AND PACKAGING

LOOSE IN BOX REEL
C b DWIE:‘ SIONS MASS Iy = 3.5 £0.5 mm short leads H=16.0 mm
(pF) max X Nmax X Imax (9) e
(mm) last 5 digits of
catalogue number(") sPQ sPQ
C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
100 0.75 40101
110 0.75 40111
120 0.75 40121
130 0.75 40131
150 0.75 40151
160 0.75 40161
180 0.75 40181
200 0.75 40201
220 0.75 40221
240 5.5x%x14.5x18.5 0.75 40241 2000 1100
270 0.75 40271
300 0.75 40301
330 0.75 40331
360 0.75 40361
390 0.75 40391
430 0.75 40431
470 0.80 40471
510 0.80 40511
560 0.80 40561
620 0.85 40621
680 6.0x15.0x 18.5 0.85 40681 2000 1000
750 0.90 40751
820 6.5% 155 18.5 0.95 40821 1500 900
910 5.5%x14.5%x18:5 1.2 40911 2000 1100
1000 40102 2000 1000
1100 6.0 x 15.0 x 18.5 1.3 40112
1200 40122
1300 6.5x 15.5x 185 1.4 40132 1500 900
1500 7.0x16.0 x 18.5 1.5 40152 1500 800
1600 40162 1250 800
1800 7.5x16.5x18.5 1.3 40182
2000 8.0x17.0x 18.5 1.9 40202 1250 750
2200 85x17.5x 18.5 2.3 40222 1000 700
2400 9.0x 18.0x 185 25 40242 1000 650
2700 9.5%x18.5x%x18.5 2.7 40272 900 600
Note
1. The shading indicates preferred types.
1996 Oct 21 439



Philips Components Product specification

AC and pulse
P | | KP/MKP 375
metallized polypropylene film capacitors
KP/MKP 375 GENERALDATA PITCH 22.5/27.5 mm
b,
— ‘b«
seating ‘
plane
hole @ 1.3
P - dt
I ]
0< a<50° DR37502
Fig.11 Outline.
Specific reference data for the 2000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm <3x 10 <10x 10~
P =27.5mm <4x104 <15x 104
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >600 V (AC)
Available 2000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
5% 2222 375 40... preferred
It =3.540.5 mm
i +3.5% 2222 37541... on request
Loose in box
+5% 2222 375 44... on request
lk=5.0£1.0 mm
+3.5% 2222 375 45... on request
5% 2222 375 42... on request
Taped on reel H = 16.0 mm; note 1
+3.5% 2222 375 43... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse
g . . KP/MKP 375
metallized polypropylene film capacitors
Urdc = 2000 V; Ugae = 600 V/Upp = 1700 V loose and taped
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX REEL
C EHMEREIERG MASS It = 3.5 £0.5 mm short leads H=16.0 mm
(1F) bmax X Nmax X Imax (9)
(mm) last 5 digits of
catalogue number(!) SPQ sPQ
C-tol =1+5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.003 40302
0.0033 40332
6.0 x19.0 x 26.0 2.2 800 650
0.0036 40362
0.0039 40392
0.0043 40432
6.5 x 19.5 x 26.0 2.4 750 600
0.0047 40472
0.0051 40512
7.0 x20.0 x 26.0 2.6 650 550
0.0056 40562
0.0062 7.5x20.5%x26.0 2.8 40622 600 500
0.0068 40682
8.0 x21.0 x26.0 3.0 550 500
0.0075 40752
0.0082 8.5 %.21.5%26.0 3.2 40822 500 450
0.0091 9.0 x 22.0 x 26.0 3.5 40912 450 450
0.01 9.5x22.5x%x26.0 3.8 40103 400 400
Pitch = 27.5 +0.5 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.011 9.0 x 22.0 x 30.0 4.4 40113 550 450
0.012 9.5 x22.5x30.0 4.6 40123 500 400
0.013 10.0 x 23.0 x 30.0 5.0 40133 500 400
0.015 10.5%23.5 x'30.0 54 40153 450 350
0.016 11.0 x24.0 x 30.0 5.8 40163 400 350
0.018 11.5% 24.5 x30.0 6.2 40183 400 350
0.02 12.5 % 25.5'% 30.0 3 40203 350 300
0.022 13.0 x 26.0 x 30.0 8.1 40223 300 300

Note
1. The shading indicates preferred types.
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metallized polypropylene film capacitors

KP/MKP 375

KP/MKP 375 GENERALDATA

PITCH 22.5/27.5 mm

L<—I> — . -
‘ |
seating §
plane h
hole @ 1.3 ‘
AT
A t
L
P f e dy
0< a<50° DR37502
Fig.12 Outline.
Specific reference data for the 2500 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =225 mm £3 104 <10x 104
P=27.5mm <3x104 <10x 104
Rated voltage pulse slope (dU/dt)g at Urge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >900 V (AC)
Available 2500 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
5% 2222 37591... on request
lt=3.5+0.5 mm
) +3.5% 2222 375 91... on request
Loose in box
5% 2222 375...... on request
lt=5.0£1.0 mm
+3.5% 2222 375 on request
5% 2222 375 ..... on request
Taped on reel H=16.0 mm; note 1 4
+3.5% 2222 375 s on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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A N BUER | | KP/MKP 375
metallized polypropylene film capacitors
URdc = 2500 V; Upac = 880 V/Up., = 2500 V loose
CATALOGUE NUMBER 2222 375 ..... AND PACKAGING
LOOSE IN BOX; |y = 3.5 +0.5 mm
c i DII\?(E#SIOles MASS P =22.5 10.4 mm P =27.5 £0.4 mm
(uF) max (m"r';’; max (9) last 5 digits of last 5 digits of
catalogue number catalogue number
SPQ SPQ
C-tol = C-tol = C-tol = C-tol =
5% +3.5% +5% +3.5%
d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.001 91001 91002 91003 91004
0.0011 91005 91006 91007 91008
0.0012 91011 91012 91013 91014
0.0013 7.0 x 20.0 x 30.0 37 91015 91016 800 91017 91018 800
0.0015 91021 91022 91023 91024
0.0016 91025 91026 91027 91028
0.0018 91031 91032 91033 91034
0.0020 7.5 %x20.5 x 30.0 3.9 91035 91036 750 91037 91038 750
0.0022 91041 91042 91043 91044
0.0024 8.0 x 21.0 x 30.0 4.2 91045 91046 550 91047 91048 550
0.0025 91051 91052 91053 91054
0.0027 8.5 %215 %80.0 4.4 91055 91056 550 91057 91058 550
0.0030 9.0 x22.0 x 30.0 4.4 91061 91062 550 91063 91064 550
0.0033 9.5 x22.5 x30.0 4.6 91065 91066 500 91067 91068 500
0.0036 10.0 x 23.0 x 30.0 5.0 91071 91072 500 91073 91074 500
0.0039 10.5 x 23.5 x 30.0 5.4 91075 91076 450 91077 91078 450
0.0043 11.0 x 24.0 x 30.0 5.8 91081 91082 400 91083 91084 400
0.0047 11.5x24.5x 30.0 6.2 91085 91086 400 91087 91088 400
0.0051 12.0 x25.0 x 30.0 6.6 91091 91092 350 91093 91094 350
0.0056 12.5% 25.5%.30.0 710 91095 91096 350 91097 91098 350
0.0062 13.5x26.5 x 30.0 8.5 91101 91102 300 91103 91104 300
0.0068 14.0 x 27.5 x 30.0 10.0 91105 91106 300 91107 91108 300
1996 Oct 21 443




Philips Components

Product specification

b ST e . . KP/MKP 375
metallized polypropylene film capacitors

CONSTRUCTION Mounting

Description NORMAL USE

* Series-constructed, impregnated polypropylene film,
aluminium foil and metallized internal electrode

e Protected by a hard, water-repellent, solvent-resistant
epoxy lacquer
» Radial copper leads, solder-coated.

For KP/MKP 630 V - 2000 V

metal spray layer
aluminium foil

polypropylene film

! metallized polypropylene film

—— connecting wire

KP/MKP

Fig.13 Construction.

For KP/MKP 2500 V

Aluminium foil

polypropylene film
‘MKP metallized polypropylene film
— metal spray layer ————

— connecting wire

Fig.14 Construction.

1996 Oct 21

The capacitors are designed for printed-circuit boards
applications. The capacitors packed in bandoliers are
designed for mounting on printed-circuit boards by means
of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging’”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

e For pitches of <15 mm capacitors shall be mechanically
fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 £1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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AC and pulse
metallized polypropylene film capacitors KP/MKP 375
Capacitance

All capacitance values are specified at 1 kHz.

DR961000
8
AC/C
(%)
4
4
//
”77\/~J
-4
-8
-50 0 50 Tamb (°C) 100
Fig.15 Capacitance change as a function of ambient temperature; typical curve.
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Fig.16 Impedance as a function of frequency; typical curves.
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et e . . KP/MKP 375
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Temperature
« Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% and without condensation.

Voltage

» Category voltage:

Ugge = 0.7 x Uggc for T=100 °C
Weae=0-7 % Upyefor T =100 %€

» Test voltage between leads:
1.6 X URgc
1.4 x Uggqc for 2500 V (KP/MKP)
* Test voltage between interconnected leads and case (foil method): 2840 V (DC).

Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 85 °C

DR942760
103 - T
KP/MKP 375
AC voltage
%
(V) \Q\ ‘\ N \
NN e
N N
102 SO S \\
. S, \\ S
N N -
b T o O ) L. @
N \ \\ ‘\ ]
NN \\ NN
\\ A \\\\ \
\ \\ \\ \
N
107 \: N N \\
N ~ \\ . \\ N
=N 2 T, R
NN
\\\ \‘\ ™N
ORI, QN6
eoopoco IR IR eoop
100
104 10° 108 107 f (Hz) 108
Fig.17 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 630 V.
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metallized polypropylene film capacitors

DR942770
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Fig.18 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 1000 V.
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Fig.19 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 1600 V.
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DR961020
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Fig.20 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 2000 V.
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Fig.21 AC voltage (RMS value) as a function of frequency at Tymp < 85 °C for Ugge = 2500 V.
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AC and pulse

. . : KP/MKP 375
metallized polypropylene film capacitors

Maximum RMS voltage (sinewave) as a function of frequency for Tam, > 85 °C
The maximum RMS voltage in Figs 17 to 21 has to be multiplied by a factor given in Fig.22.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 26 and 27.

DR940200
1.8 — Y : . : —

-60 -40

Fig.22 Multiplying factor as a function of temperature.

Tangent of loss angle; see Figs 23 and 24

PITCH b TANGENT OF LOSS ANGLE
(mm) 630V 1000V 1600V 2000V 2500V
10 <6x 104 <6x104 - — —
s 100 <10x 104 <10x 104 - - -
10 <3x 10 <3x10%4 <3x 10 <3x10* -
b 100 <10x 104 <10 x 104 <10x 104 <10x 104 -
10 <4 x104 <3x 104 <3x 104 <3x 104 <3x 104
225 100 <15 x 104 <10x 104 <10x 104 <10x 104 <10 x 104
10 <4 x104 <4x104 <4 x 104 <4x104 <3x 104
i 100 <20 x 104 <15x 104 <15x 104 <15x 104 <10x 104
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DR961030
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Fig.23 Tangent of loss angle as a function of frequency; typical curves.
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Fig.24 Tangent of loss angle as a function of frequency; maximum curves.
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metallized polypropylene film capacitors

Rated voltage puise slope (dU/dt)g
>10000 V/us (limited by network conditions).

Insulation resistance

The insulation resistance is measured after a voltage of 500 +50 V has been applied for 1 minute +5 seconds, at
Ty =20 °C:
* R between leads >100000 MQ.

106 DR05317
RC

)

\-\
108
-
X,
104
0 20 40 60 80 Tum (C) 100
Fig.25 RC product as a function of ambient temperature: typical curve.
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Maximum dissipation
Power dissipation curves as a function of pitch and 250 — DRI
capacitor thickness (see Figs 26 and 27) B 5 _
(mW) ‘ ‘
PITCH 10 | ‘
bmax (mm) . s \\‘ ‘
(mm) W\
10 15 225 27.5 s \
150 - \
4.0 1 8 - - \
4.5 2 4 - = - \
5.0 3 4 9 10 100 : =\
3
55 4 5 10 11 2 \
6.0 4 5 10 1 50 I A\
6.5 5 6 11 12 |
7.0 - 6 1 12 0 ‘
75 = E 12 13 0 20 40 60 BoTamb(' d )oo
8.0 - 7 12 14
8.5 = 8 13 14 Fig.26 Maximum dissipation as a function of
9.0 - 8 13 15 ambient free air temperature, at
9.5 = 9 14 15 various capacitor dimensions.
10.0 - 9 14 16
10.5 = = 14 17
1.0 . . - 17 DR960450
15 - = = 18 .. ' |
12.0 = = = 18 (mW) | Al
12,5 - - - 19 » ‘
13.0 - - - 19 00 | 2 | {\
—_ - - 19 t
13.5 19 \ - A\
14.0 ~ - - 19 = 1 —
14.5 - - . 20 ! iy
15.0 - N N 20 250 12
15.5 ~ = —~ 21 ‘ \
16.0 = = = 21 | |
, | ]
0 20 40 60 80 100
Tamb("C)
Fig.27 Maximum dissipation as a function of
ambient free air temperature, at
various capacitor dimensions.
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AC and pulse

: . . KP/MKP 375
metallized polypropylene film capacitors

Application notes(!)

To select the capacitor for a certain application, the following conditions must be checked:

1. The peak voltage (Up) shall not be greater than the rated DC voltage (Urqc)-

2. The peak-to-peak voltage (Up-p) shall not be greater than 2 x /2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

3. There is no limit for the peak current (Ip) or voltage pulse slope (dU/dt) in the application.

4. The dissipated power shall not be greater than the maximum permissible power dissipation as stated in
Figs 26 and 27.

5. The free air ambient temperature for the capacitor does not exceed the category temperature (= maximum
application temperature).

Example: C = 10 nF - 1600 V, KP/MKP - type used for the voltage signal in Fig.28.
This is a half sinewave pulse with: Up., = 1200 V; U, = 1100 V; Ty = 12 ps; T, = 64 ps.

The ambient temperature is 50 °C.

voltage

“time

Fig.28 Voltage signal.

Checking the conditions

The peak voltage U, = 1100 V is lower than 1600 V (DC).

The peak-to-peak voltage 1200 V is lower than 2 x V2 x 500 V (AC) = 1414 Up.p,.
The voltage pulse slope: of no consideration.

The dissipated power is 170 mW as calculated with Fourier terms.
This is less than 340 mW, allowed for a capacitor with dimensions: byax = 8 mm and pitch = 22.5 mm.

5. The free air ambient temperature is more than 50 °C and lower than 100 °C.

T

(1) Peak-to-peak current tables for S-correction application, are available on request.
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AC and pulse
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KP/MKP 375

MARKING

Product marking

CAPACITORS WITH PITCH 10 TO 27.5 mm

The capacitors are marked in black ink on the top with the

following information:

;s

e =< T I -

Capacitance code in accordance with “/EC 62”
Capacitance tolerance: J = £5%; A = 3.5%
Rated peak-to-peak voltage (e.g. 1700 Vp.p)
Manufacturer’s type designation (375)

Code for dielectric material (KP/MKP)
Manufacturer's emblem

Year and month of manufacturing code (only for
pitch 222.5 mm).

Package marking

The package containing the capacitors is marked as shown in Fig.30.

oase1s0

sl 202 J 1700Vp-p
&5 375 KP/MKP

Fig.29 Example of marking.

(PHILIPS COMPONENTS

MADE IN BELGIUM

AC & PULSE METAL. FILM CAPACITOR
KPMKP RADIAL EPOXY LACO. TYPE
68@pF 5% 1608V= 557160056
1468 Vp-e

[

INENE R, =

7.| ORIG {1780 RC HR

8| TY/Pe KP/MKP 375

LU L e T

o | OTY P00 DATE gR2HR

| CoEN) gees 375 30681 Y,

CCA335

Fig.30 Barcode label.

Barcode label marking

LINE
1

a W MN

(o))

10

MARKING EXPLANATION
Manufacturer's name
Country of origin
Sub-family

Type description

Capacitance value, tolerance, rated
DC-voltage and climatic category (“/EC 68-1")
Rated peak-to-peak voltage

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ

Work order: WO

Product type description

Quantity and production period, year and
week code

Product code (12NC)
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AC and pulse

metallized polypropylene film capacitors

KP/MKP 375

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C| < 1% +5 pF
Atan §<5x 1074

Robustness of component

Vibration:
“IEC 68-2-6“

Shock:
“IEC 68-2-27“

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s?; 6 hours

half sinewave; 490 m/s2; 11 ms

[AC/C| < 2% (C > 0.0056 uF)
|AC/C| < 3% +5 pF (C < 0.0056 uF)

Atan §<5x 104

Climatic sequence

Dry heat:
“IEC 68-2-2”

“IEC 68-2-30”

Cold:

“IEC 68-2-1*

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Damp heat, cyclic, test Db, first cycle:

16 hours; 100 °C

2 hours; -55 °C

|AC/C| < 3% +5 pF
Atan §<10x 104

Rins = 50% of specified value
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AC and pulse
i . . KP/MKP 375
metallized polypropylene film capacitors
TEST PROCEDURE REQUIREMENTS
(quick reference)
Other applicable tests
Damp heat, steady state: 56 days; 40 °C; 90 to 95% RH |AC/C| <1% +5 pF
IECaE2 Atan §<5x 10
Rins = 50% of specified value
Endurance (AC): 1000 hours; 85°C |AC/C| < 2% (C > 0.0056 uF)
“IEC 384-17"“ 1.25 x Upac (RMS); 50 Hz |AC/C| < 3% +5 pF C < 0.0056 uF)
Atan §<10x 104
Rins = 50% of specified value
Heat storage: 2000 hours; 100 °C |AC/C| < 3% (C > 0.0056 LF)
“IEC 384-17* |AC/C| < 5% +5 pF (C < 0.0056 uF)
Atan § <10 x 104
Resistance to soldering heat with body temperature: 100 °C; |AC/C| <2% +5 pF
preheating: bath temperature: 260 °C; 4
“IEC 384-17" dwell time: 10 s i
Passive flammability: class C no burning
“IEC 695-2-2"
Endurance (DC): 2000 hours: |AC/C| < 3% (C > 0.0056 uF)
“IEC 384-17* 1.25 x Upgc; 85 °C |AC/C| < 4% +5 pF (C < 0.0056 uF)
13 Ugag: 1007 Atan §< 10 x 104
Rins = 50% of specified value
Note

1. For detailed information, see “Type specification”.
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AC and pulse

metallized polypropylene film capacitors

KP AND KP/MMKP RADIAL POTTED CAPACITORS

Product specification

KP 376
KP/MMKP 376

PITCH 15/22.5/27.5 mm

]

O '™,
P=15 mm O O O P=225 t027.5mm O O O O
DR931960
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e 15.0 to 27.5 mm lead pitch DESCRIPTION VALUE

e Supplied loose in box and taped on
reel.

APPLICATIONS

o Where high currents and steep
pulses occur

e For deflection circuits in television
receivers.

1996 Oct 21

Capacitance range (E24 series)

0.001 t0 0.82 puF

Capacitance tolerance

+5%; £3.5%

Rated voltage (DC)

250 V; 630 V; 1000 V; 1600 V;
2000V

Rated voltage (AC)

125 V; 300 V; 400 V; 500 V; 600 V

Rated peak-to-peak voltage

350 V; 850 V; 1100 V; 1400 V;
1700 V

Climatic category 55/100/56
Maximum application temperature 100 °C
Rated temperature 85 °C

Reference specification

IEC 384-13 for 250 V version
IEC 384-17 for 630 V to 2000 V
versions

Performance grade,
630 to 2000 V versions:

forC> 4.7 nF
forC<4.7 nF

grade 1 (long life)
grade 2 (general purpose)

Stability grade, 630 to 2000 V versions

grade 2

Stability class, 250 version

class 3
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Philips Components

Product specification

AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
KP 376 GENERAL DATA PITCH 27.5 mm
e 1 (PR
-
h
# |
‘ I‘!
- P ——»d ! ‘git
DRO07102
Fig.2 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =27.5mm <10x 104 <25x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
] lf=5.0£1.0 mm 5% 2222 376 42... on request
Loose in box
ly=3.5 0.3 mm 5% 2222 376 48... on request
Taped on reel H = 18.5 mm; note 1 +5% 2222 376 45... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse KP 376
metallized polypropylene film capacitors
Ugdc = 250 V; Upac = 125 V/Up, =350 V loose and taped
CATALOGUE NUMBER 2222 376 ..... AND PACKAGING
LOOSE IN BOX REEL
C DII\gEXNhSLOINS MASS It =5.0+1.0 mm short leads H=18.5 mm
(uF) (mm) (@ last 5 digits of
catalogue number SPQ SPQ
C-tol =+5%
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm

0.22 9.0x19.0x31.0 6.2 42224 100 400
0.24 8.3 42244
027 11.0x21.0x31.0 8.3 42274 100 300
0.3 9.0 42304
0.33 11.0 42334
0.36 11.0 42364
0.39 13.0:% 23.0%381.0 1.0 42394 100 250
0.43 11.0 42434
0.47 1.5 42474
0:51 14.2 42514

15.0% 25.0x31.0 100 200
0.56 14.2 42564
0.62 19.0 42624
0.68 19.0 42684

18.0 x28.0 x 31.0 100 150
0.75 19.0 42754
0.82 19.5 42824
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Product specification

AC and pulse
metallized polypropylene film capacitors

KP 376

KP/MMKP 376

KP/MMKP 376 GENERAL DATA

PITCH 15/22.5/27.5 mm

Fig.3 Outline.

Qd ¢
=2

DR07102

Specific reference data for the 630 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =15.0 mm <3x 10 <10x 104
P =22.5 mm <3x 10 <15x 104
P =27.5mm <4x104 <20x 1074
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 376 62... on request
lt=5.0 £1.0 mm
. +3.5% 2222 376 63... on request
Loose in box
5% 2222 376 68... on request
ly=3.5+0.3 mm
+3.5% 2222 376 69... on request
5% 2222 376 65... on request
Taped on reel H = 18.5 mm; note 1
+3.5% 2222 376 66... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

AC and pulse
metallized polypropylene film capacitors

KP/MMKP 376

URdc = 630 V; Upae = 300 V/U,,., = 850 V

loose and taped

CATALOGUE NUMBER 2222 376 .....

AND PACKAGING

———— LOOSE IN BOX REEL
(¢ - MASS It =5.0 £1.0 mm short leads H=18.5 mm
(LF) (mm) (9) last 5 digits of
catalogue number SPQ SPQ
C-tol = +5%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.0068 62682
0.0075 62752
0.0082 50 X 11.0x 17.5 1.1 62822 1000 1100
0.0091 62912
0.01 62103
0.011 62113
0.012 6.0x12.0x17.5 1.5 62123 1000 900
0.013 62133
0.015 62153
0.016 7.0 %1856 x175 2.0 62163 1000 800
0.018 62183
0.02 62203
0.022 85x15.0%17.5 2.6 62223 1000 650
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.024 62243
0.027 6.0 x 15.5 x 26.0 2.8 62273 200 600
0.03 62303
0.033 62333
0.036 7.0 x 16.5x26.0 3.5 62363 200 550
0.039 62393
0.043 4.5 62433
0.047 4.5 62473
0.051 8.5x 18.0 x 26.0 45 62513 200 450
0.056 5.1 62563
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.062 62623
0.068 9.0x19.0x31.0 6.2 62683 100 400
0.075 62753
0.082 62823
0.091 62913
01 11.0x 21.0 x 31.0 8.3 62104 100 300
0.11 62114
0.12 62124
0.13 62134
0.15 13.0x23.0x31.0 10.8 62154 100 250
0.16 62164
0.18 62184
0.2 15.0 x 25.0 x 31.0 13.0 62004 100 200
0.22 62224
0.24 18.0 x 28.0 x 31.0 19.0 62244 100 150
0.27 62274
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Product specification

AC and pulse
metallized polypropylene film capacitors

KP 376

KP/MMKP 376

KP/MMKP 376 GENERAL DATA

PITCH 15/22.5/27.5 mm

A P =

Fig.4 Outline.

Qd ¢
L

DR07102

Specific reference data for the 1000 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P=15.0 mm <3x 104 <10x 104
P =22.5mm <3x 10 <10x 10~
P =27.5mm B N0S <15x 104
Rated voltage pulse slope (dU/dt)g at Uggc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)
Available 1000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 222237672, on request
lt=5.0 1.0 mm
i +3.5% 2222 376 73... on request
Loose in box
+5% 2222 376 78... on request
l=3.5+0.3 mm
+3.5% 2222 376 79... on request
5% 2222 376 75... on request
Taped on reel H = 18.5 mm; note 1
+3.5% 2222 376 76... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse
. : ; KP/MMKP 376
metallized polypropylene film capacitors
URgc = 1000 V(1); Ugae = 400 V/Up.p, = 1100 V loose and taped
CATALOGUE NUMBER 2222 376 ..... AND PACKAGING
— LOOSE IN BOX REEL
C P MASS lt=5.0 +1.0 mm short leads H=18.5mm
(1WF) (mm) (9) last 5 digits of
catalogue number SPQ SPQ
C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm
0.0047 72472
0.0051 5.0x 11.0x17.5 A 72512 1000 1100
0.0056 72562
0.0062 72622
0.0068 72682
e 6.0x 12.0x17.5 15 575D 1000 900
0.0082 72822
0.0091 72912
0.01 72103
e 7.0x135x17.5 2.0 25113 1000 800
0.012 72123
Pitch = 22.5 +0.4 mm; d, = 0.80 +0.08 mm
0.013 6.0 x 15.5 x 26.0 2.8 72133 200 600
0.015 72153
0.016 7.0 X 16.5 x 26.0 3.5 72163 200 550
0.018 72183
0.02 72203
0.022 72223
0.024 72243
0.027 8.5 x 18.0 x 26.0 4.5 72273 200 450
0.03 72303
0.033 72333
0.036 72363
0.039 10.0 x 19.5 x 26.0 5.4 72393 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.043 72433
0.047 9.0x 19.0 x 31.0 6.2 72473 100 400
0.051 72513
0.056 72563
0.062 72623
yson 11.0x 21.0 x 31.0 8.3 e 100 300
0.075 72753
0.082 72823
0.091 13.0 x 23.0 x 31.0 10.8 72913 100 250
0.1 72104
0.11 72114
0.12 72124
e 15.0 x 25.0 x 31.0 13.0 o3 100 200
0.15 72154
0.16 72164
s 18.0 x 28.0 x 31.0 19.0 73184 100 150
Note

1. For C>0.11 uF: Ugge = 1000 — 2.75 (C — 100) V (C in nF). Capacitors are still marked with 1000 V.
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Product specification

AC and pulse
metallized polypropylene film capacitors

KP 376

KP/MMKP 376

KP/MMKP 376 GENERAL DATA

PITCH 15/22.5/27.5 mm

' 0d
~ - -
DR07102
Fig.5 Outline.
Specific reference data for the 1600 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P=15.0mm £3%10°* <10x 1074
P =225 mm <3x 10 <10x 10
P =27.5mm 3% 1074 <15x 107
Rated voltage pulse slope (dU/dt)g at Urgc >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >550 V (AC)
Available 1600 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+5% 2222 376 82... on request
lt=5.0+1.0 mm
) +3.5% 2222 376 83... on request
Loose in box
+5% 2222 376 88... on request
lt=3.5+0.3 mm
+3.5% 2222 376 89... on request
+5% 2222 376 85... est
Taped on reel H = 18.5 mm; note 1 o reqd
+3.5% 2222 376 86... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook,
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Product specification

AC and pulse
metallized polypropylene film capacitors

KP/MMKP 376

Urdc = 1600 V; Upac = 500 V/Up., = 1400 V

loose and taped

CATALOGUE NUMBER 2222 376 .....

AND PACKAGING

— LOOSE IN BOX REEL
C "\g - hSLOINS MASS It =5.0 £1.0 mm short leads H=18.5 mm
(LF) (mm) (9) last 5 digits of
catalogue number SPQ SPQ
C-tol = t5%
Pitch = 15.0 £0.4 mm; d; = 0.80 +£0.08 mm
0.0018 50x11.0x17.5 1.1 82182 1000 1100
0.002 82202
0.0022 6.0x12.0x17.5 1.5 82222 1000 900
0.0024 82242
0.0027 82272
0.003 7.0% 1835175 2.0 82302 1000 800
0.0033 82332
0.0036 82362
0.0039 82392
0.0043 8.5x15.0%x17.5 2.6 80432 1000 650
0.0047 82472
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.0051 82512
0.0056 82562
0.0062 6.0 x 15.5 x 26.0 2.8 82622 200 600
0.0068 82682
0.0075 82752
0.0082 7.0x 16.5 x 26.0 8.5 82822 200 550
0.0091 82912
0.01 82103
0.011 82113
0.012 8.5 x 18.0 x 26.0 45 82123 200 450
0.013 82133
0.015 10.0 ¥ 19.5 X 26.0 5.4 82153 200 350
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm
0.016 9.0x19.0x 31.0 6.2 82163 100 400
0.018 82183
0.02 82203
0.022 11.0x21.0x 31.0 74 80993 100 300
0.024 82243
0.027 82273
0.03 82303
0.033 13.0x 23.0 x 31.0 10.2 82333 100 250
0.036 82363
0.039 82393
0.043 15.0 x 25.0 x 31.0 13.0 82433 100 200
0.047 82473
0.051 82513
1 ¢ g 150
0.056 18.0 x 28.0 x 31.0 19.0 82563 100
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AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
KP/MMKP 376 GENERAL DATA PITCH 15/22.5/27.5 mm
- — |77 — Hb -
v Lod:
DR07102
Fig.6 Outline.
Specific reference data for the 2000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
P =15.0 mm <3x 104 <10x 104
P =225mm <3x10* <10x 104
P =27.5mm <3 % 1074 <15x 104
Rated voltage pulse slope (dU/dt)g at Ugge >10000 V/us
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >600 V (AC)
Available 2000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
5% 2222 376 92... on request
lt=5.04+1.0 mm
: +3.5% 2222 376 93... on request
Loose in box
5% 2222 376 98... on request
ly=3.5+0.3 mm
+3.5% 2222 376 99... on request
+5% 2222 37 t
Taped on reel H = 18.5 mm; note 1 = 7695 ot o
+3.5% 2222 376 96... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21 466



Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

KP/MMKP 376

Updc = 2000 V; Ugac = 600 V/Up., = 1700 V

loose and taped

CATALOGUE NUMBER 2222 376 ..... AND PACKAGING
LOOSE IN BOX REEL
C DIN;E(N::?INS MASS It =5.0 £1.0 mm short leads H=18.5 mm
(uF) (mm) (@ last 5 digits of
catalogue number SPQ SPQ
C-tol = 5%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.001 92102
0.0011 5.0 11.0x175 1.1 92112 1000 1100
0.0012 92122
0.0013 92132
0.0015 6.0x12.0x17.5 1.5 92152 1000 900
0.0016 92162
0.0018 92182
0.002 7.0%13.6x17.5 2.0 92202 1000 800
0.0022 92222
0.0024 92242
0.0027 85 %15.0%17.5 2.6 90972 1000 650
0.003 92302
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.0033 92332
0.0036 6.0 x 15.5 x 26.0 2.8 92362 200 600
0.0039 92392
0.0043 92432
0.0047 7.0x16.5 % 26.0 3.5 92472 200 550
0.0051 92512
0.0056 92562
0.0062 92622
0.0068 8.5x18.0 x 26.0 4.5 92682 200 450
0.0075 92752
0.0082 92822
0.0091 92912
0.01 10.0 x 19.5 x 26.0 5.4 92103 200 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.011 92113
0.012 92123
0.013 11.0x21.0%x31.0 14 92133 100 300
0.015 92153
0.016 92163
0.018 92183
0.02 13.0x 23.0 x 31.0 10.2 92203 100 250
0.022 92223
0.024 92243
i 2
0.027 15.0 x 25.0 x 31.0 13.0 92273 100 00
0.03 92303
150
0.033 18.0 x 28.0 x 31.0 19.0 92333 100
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Product specification

AC and pulse

metallized polypropylene film capacitors

KP 376
KP/MMKP 376

CONSTRUCTION
Description

e Low-inductive wound cell of
aluminium foil and polypropylene
film

Potted with epoxy resin in a
flame-retardant polypropylene
case

Radial copper leads, solder-coated

Small stand-off pips allow removal
of solder flux, etc. during cleaning
of the printed-circuit.

Mounting
NORMAL USE

The capacitors are designed for
mounting on printed-circuit boards.
The capacitors packed in bandoliers
are designed for mounting on
printed-circuit boards by means of
automatic insertion machines. For
detailed tape specifications refer to
this handbook, Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO
WITHSTAND VIBRATION AND SHOCK

In order to withstand vibration and
shock tests, it must be ensured that
the stand-off pips are in good contact
with the printed-circuit board:

e For pitches of <15 mm the
capacitors shall be mechanically
fixed by the leads.

e For larger pitches the capacitors
shall be mounted in the same way
and the body clamped.

SPACE REQUIREMENTS ON
PRINTED-CIRCUIT BOARD

The maximum length and width of film
capacitors is shown in Fig.8:

¢ Eccentricity as in Fig.8. The
maximum eccentricity is smaller
than or equal to the lead diameter
of the product concerned.

Product height with seating plane
as given by “/EC 717" as
reference: hpax < h + 0.3 mm.
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. polypropylene film

polypropylene film aluminium foil

aluminium foil
metal spray layer
= connecting wire

250V KP version

double side metallised
internal electrode

metal spray layer

U connecting wire |
630V to 2000V KP/MMKP versions

DR932360

Fig.7 Construction.

T T i s
$ — +— |- bmax=b+0.3mm
1 ;fV

A
eccentricityl

DR930750

Imax =1+0.3 mm

Fig.8 Lay-out.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an ambient free air
temperature of 23 +1 °C, an atmospheric pressure of 86 to 106 kPa and a

relative humidity of 50 £2%.

For reference testing, a conditioning period shall be applied of 96 +4 hours by
heating the products in a circulating air oven at the rated temperature and a
relative humidity not exceeding 20%.
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Philips Components Product specification

AC and pulse

, : . KP/MMKP 376
metallized polypropylene film capacitors

Capacitance

All capacitance values are specified at 1 kHz.

DRO07103
Ac/C
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2
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Fig.9 Capacitance change as a function of temperature; typical curve.
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Fig.10 Impedance as a function of frequency; typical curves.
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AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
Temperature

e Temperature characteristics related to 20 +2 °C:

55 to +20 °C: 0% < AC/C < 3.75%

20 to 100 °C: -7% < AC/C < 0%

Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

¢ Category voltage:

Ugge = 0.7 X Uggc for T = 100 °C
Ugac = 0.7 x Urye for T =100 °C

e Test voltage between leads: 1.6 x Urqc
e Test voltage between interconnected leads and case (foil method): 2840 V (DC).

Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 85 °C

DR932370
103
AC voltage
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102 —=
NS ~
AN
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0
100 e 8
108 o 105 108 fHz 107
Fig.11 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 250 V.
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AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
103 - DRO07106
AC voltage
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Fig.12 AC voltage (RMS value) as a function of frequency at Tymp < 85 °C for Ugge = 630 V.
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Fig.13 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 1000 V.
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Product specification

AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
DRO07108
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Fig.14 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Upge = 1600 V.
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Fig.15 AC voltage (RMS value) as a function of frequency at Tamp < 85 °C for Ugge = 2000 V.
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e i g | | KP/MMKP 376
metallized polypropylene film capacitors

Maximum RMS voltage (sinewave) as a function of frequency for T, > 85 °C
The maximum RMS voltage in Figs 11 to 15 has to be multiplied by a factor given in Fig.16.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 19 and 20.

-60 -40 -20 0 20 40 60 80 100
Tamb (°C)

Fig.16 Multiplying factor as a function of temperature.
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AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
Tangent of loss angle
RATED TANGENT OF LOSS ANGLE
VOLJ:GE at 10 kHz at 100 kHz
v) P=150mm | P=225mm | P=275mm | P=15.0mm | P=225mm | P=27.5mm
250 - - <10 x 104 - - <25x 1074
630 <3x 104 <3 x 104 <4x104 <10x 104 <15x 104 <20x 1074
1000 <3x%104 <83x10* <3x10* <10x 1074 <10x 104 <15x 104
1600 <83x 104 <8 %1074 <3x 104 <10x 104 <10x 104 <15x 104
2000 <83x 104 <Bx 0 <3x 104 <10x 104 <10 x 104 <15x 104
103 DRO7110
[
I
dissipation
factor [
(x 10-4) 1
L |
\
102 £ i
A
P! //
J A
-
LT / /
101 1A 1/ ‘
I
o 1. 15.0 mm pitch, all series 1
A 22.5 mm pitch, 1000V, 1600V and 2000V series _| |
il 2. 22.5 mm pitch, 630V series
e o B4 SR ]
=| T ; crine 1]
= L LT
102 103 104 108 108 f(Hp 107
Fig.17 Tangent of loss angle as a function of frequency; typical curves.
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AC and pulse

: . . KP/MMKP 376
metallized polypropylene film capacitors

Rated voltage pulse slope (dU/dt)g
¢ >10000 V/us (limited by network conditions).

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute +5 seconds, the voltage being
100 £15 V for the 250 V version and 500 +50 V for the 630 V to 2000 V versions, at Tymp = 20 °C:
¢ R between leads: >100000 MQ

¢ R between interconnected leads and case: >100000 MQ.

DR05317
108
RC
(s)

\
105
X
104 :
0 20 40 60 80 Tam (C) 00
Fig.18 RC product as a function of ambient temperature; typical curve.
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AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
Maximum dissipation
Power dissipation curves as a function of pitch and - DR961390
capacitor thickness (see Figs 19 and 20) Prae
i PITCH (’“";’; ! i
max mm
(mm) {rrm} \
15 225 27.5 . \
5.0 1 - ” . i \\
6.0 2 5 -
7.0 3 6 = 100 \\\
8.5 4 7 =
9.0 - - 9 50 \\
10.0 - 8 -
11.0 - - 10 5
13.0 ey - 11 0 20 40 60 8$amb (501)00
15.0 - - 12
18.0 - - 13

Fig.19 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions.

1000 DR961400

Prnax
(MW) 13
800 \
12 \
11 \
600 \
10 \
\
Q. l
400 g ! \
7
6
7
200 N
0
0 20 40 60 80 100

Tamo (°C)

Fig.20 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions.
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AC and pulse

: . . KP/MMKP 376
metallized polypropylene film capacitors

Application note(?)
To select the capacitor for a certain application, the following conditions must be checked:
1. The peak voltage (Up) shall not be greater than the rated DC voltage (Urgc)-

2. The peak-to-peak voltage (Up-p) shall not be greater than 2 x J2 times the rated AC voltage (Urac) to avoid the
ionisation inception level.

3. There is no limit for the peak current (Ip) or voltage pulse slope (dU/dt) in the application.
4. The dissipated power shall not be greater than the maximum permissible power dissipation stated in Figs 19 and 20.
5. The free air ambient temperature for the capacitor does not exceed the category temperature.

Example: C = 10 nF - 1600 V, KP/MMKP - type used for the voltage signal in Fig.21.
This is a half sinewave pulse with: Up, = 1200 V; Up = 1100 V; Ty = 12 us; To = 64 ps.

The ambient temperature is 50 °C.

voltage

time

Fig.21 Voltage signal.

Checking the conditions
The peak voltage U, = 1100 V is lower than 1600 V (DC).

The peak-to-peak voltage 1200 V is lower than 2 x /2 times 500 V (AC) = 1414 Up-p-
The voltage pulse slope: of no consideration.

£ 0 B et

The dissipated power is 1770 mW as calculated with Fourier terms.
This is less than 370 mW, allowed for a capacitor with dimensions: bpnax = 8.5 and pitch = 22.5 mm.

5. The free air ambient temperature is more than 50 °C, and lower than 100 °C.

(1) Peak-to-peak current tables for S-correction application, are
available on request.

1996 Oct 21 477



Philips Components

Product specification

AC and pulse KP 376
metallized polypropylene film capacitors KP/MMKP 376
MARKING
Product marking
CAPACITORS WITH PITCH 15 mm HEAD EACE ERGNT BAGE
The capacitors are marked on the top by laser print with
the following information: 680n J 630V
Rated capacitance code in accordance with “EC 62" 376 KP/MMKP PHILIPS

Tolerance on rated capacitance: J = £5%; A = +3.5%
Rated voltage (DC) (e.g. 630 V)

Manufacturer’s type designation (376)

5. Code for dielectric material (KP/MMKP).

The capacitors are marked on the side by laser print with
the following information:

1. Manufacturer (PHILIPS)
2. Code for factory of origin (HQ)
3. Year and week of manufacture (e.g. 9238).

£ LN~

CAPACITORS WITH PITCH 22.5 OR 27.5 mm

The capacitors are marked on the top by laser print with
the following information:

1. Rated capacitance code in accordance with “/EC 62”

2. Tolerance on rated capacitance: J = £5%; A = +3.5%

3. Rated voltage (DC) (e.g. 1000 V)

4. Manufacturer’s type designation (376)

5. Code for dielectric material: KP for 250 V version;
KP/MMKP for 630 V to 2000 V versions

6. Manufacturer (PHILIPS)

7. Code for factory of origin (HQ)

8. Year and week of manufacture (e.g. 9210).

1996 Oct 21

HQ9238

DR941580

Fig.22 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

390n J 250V PHILIPS
376 KP HQ9010

Fig.23 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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metallized polypropylene film capacitors

Package marking

The package containing the capacitors is marked as shown in Fig.24.

o [PH ILIPS COMPONENTS > Barcode label marking
2. | MADE IN BE1 6ILM LINE MARKING EXPLANATION
3. | AC/PUALSE POLYPROP, FILM CAPACITOR 1 Manufacturer's name
4.1 KP RADIAL POTTED TYPE 2 Country of origin
5. | B.47uF 5% 258Y= 9518856 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage and
6. climatic category (“/EC 68-1”)
6 =
WO: 12345678 7 Preference origin code: A
e e s Comm e o
lmﬂlu.“m“.ml Work order: WO
8| TYPE KP 37B 8 Product type description
9 Quantity and production period, year and
RGN E G SHHNEIR o
o | arv 1 B DATE 955 10 Product code (12NC)
SR R
fo.| CEa gace 3/G Ac474

J

CCA336

Fig.24 Barcode label.
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metallized polypropylene film capacitors

KP 376
KP/MMKP 376

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|aC/Cl < 1%
Atan §<10x 104

Robustness of component

Vibration:
“IEC 68-2-6"
Shock:

“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or

acceleration 98 m/s?; 6 hours
half sinewave; 490 m/s?; 11 ms

|AC/C| < 2% (C > 0.0047 uF)
|AC/C| < 3% (C < 0.0047 uF)
|AC/C| < 1% (250 V)

Atan §<10x 104

Climatic sequence

Dry heat:
“IEC 68-2-2"

“IEC 68-2-30”

Cold:

“IEC 68-2-1”

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30"

Damp heat, cyclic, test Db, first cycle:

16 hours; 100 °C

2 hours; -55 °C

|AC/C| <3%
Atan § <20 x 104

Rins = 50% of specified value

1996 Oct 21

480



Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

KP/MMKP 376

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other appiicabie tests

Damp heat, steady state:
“IEC 68-2-3"

56 days; 40 °C; 90 to 95% RH

|aC/Cl < 1%
Atan § <10 x 104

Rins = 50% of specified value

Endurance (AC):
“IEC 384-13"for:

250 V: 1000 hours;
1.25 X URgc; 85 °C

|aC/C| < 3%
Atan § <20 x 104

250 V version
“IEC 384-17" for: Rins = 50% of specified value
630 V to 2000 version >250 V: 1000 hours; 85 °C lac/Cl < 2%
1.25 x Ugac; (RMS); 50 Hz Atan 8.< 15 5104

Rins = 50% of specified value
Endurance (DC): 250 V: 2000 hours; |AC/C| < 2%
215)0\/33;1; 315') nfor: 12 >X< Emcf ?go ?c Atan §: as specified in Section
“YEC 384-17"for- ’ Gdc; “Tangent of loss angle” of this

e specification or 1.4 x initial value

630 V to 2000 version

Rins = 50% of specified value

>250 V: 2000 hours;
1.257% Ugdc; 85 °C
1.25 x Ugqc; 100 °C

|aC/C| <3%
Atan § <20 x 104

Rins = 50% of specified value

Heat storage:
“IEC 384-13"for: 250 V version
“IEC 384-17"for: 630 V to 2000 version

2000 hours; 85 °C

[AC/C| < 2% (250 V)
|AC/C| < 3% (>250 V)

Atan § <20 x 104

Resistance to soldering heat

with preheating:

“IEC 384-13"for: 250 V version

“IEC 384-17"for: 630 V to 2000 version

body temperature: 100 °C;
bath temperature: 260 °C;
dwell time: 10 s

|AC/C| < 2%
Atan § <10 x 104

Passive flammability:
“IEC 695-2-2"

class C

no burning

Note

1. For detailed information, see “Type specification”
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AC and pulse

metallized polypropylene film capacitors MKP/MKP 378

MKP/MKP RADIAL POTTED CAPACITORS PITCH 15/22.5/27.5 mm

] | —

| \ $ >

P=15 mm O O O P=225 t0276mm | () @) O O
DR931960
Fig.1 Simplified outlines.
FEATURES APPLICATIONS()
e 1510 27.5 mm lead pitch e Where steep pulses occur e.g. SMPS (switch mode
¢ Low contact resistance power supplies)
e Low loss dielectric e Motor control circuits
e Small dimensions for high density packaging * S-correction.

Supplied loose in box and taped on reel.

(1) Itis not advised to use these products as resonance
capacitors in fly-back applications.

QUICK REFERENCE DATA

DESCRIPTION VALUE

Capacitance range (E24 series) 0.001 to 0.68 uF

Capacitance tolerance +5%

Rated voltage (DC) 630 V; 1000 V; 1600 V; 2000 V; 2500 V
available on request 5000 V

Rated voltage (AC) 300 V; 400 V; 500 V; 600 V; 675 V
available on request 1200 V

Rated peak-to-peak voltage 850 V; 1130 V; 1400 V; 1700 V; 1900 V
available on request 3400 V

Climatic category 55/085/56

Rated temperature (DC) 85 °C

Rated temperature (AC) 70 °C

Maximum application temperature 85 °C

Reference specification IEC 384-17

Performance grade grade 1 (long life)

Stability grade:
pitch 15 mm grade 2
pitch 22.5 and 27.5 mm grade 1
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I . | MKP/MKP 378
metallized polypropylene film capacitors

MKP/MKP 378 GENERAL DATA PITCH 15 mm

& ] |2
DRO06702
Fig.2 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.051 uF <8x 1074 <15x 104
Rated voltage pulse slope (dU/dt)g at Ugqc 500 V/us
R between leads, for C <1 puF >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >400 V (AC)

Available 630 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
: lt=38.5+0.3 mm +5% 2222 378 64... preferred
Loose in box
lt=5.0+1.0 mm 5% 2222 378 62... on request
Taped on reel H = 18.5 mm; note 1 5% 2222 378 65... on request
Available 630 V DC versions on request
Pitch = 15.0 £0.4 mm; b x h x| = 8.5 mm x 15.0 mm x 17.5 mm
(;;:) LOOSE IN BOX; SPQ = 1000 REEL; SPQ = 650
l; = 3.5 +0.3 mm l;=5.0 +1.0 mm H=18.5 mm()
0.056 2222 378 90042 2222 378 90043 2222 378 90044
0.062 2222 378 90046 2222 378 90047 2222 378 90048

Note
1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse
; . . MKP/MKP 378
metallized polypropylene film capacitors
URgc = 630 V; Ugac = 300 V/U,., =850 V loose and taped
CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
C DIT)EXN: LolNS MASS It = 3.5 +0.3 mm short leads H=18.5mm
(uF) (mm) @ last 5 digits of
catalogue number(!) sPQ SPQ
C-tol = 5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm
0.015 64153
0.016 64163
0.018 50x11.0x17.5 1.2 64183 1000 1100
0.02 64203
0.022 64223
0.024 64243
0.027 64273
6.0x12.0x17.5 1.4 1000 900
0.03 64303
0.033 64333
0.036 64363
0.039 7.0x13.5x17.5 1.9 64393 1000 800
0.043 64433
0.047 64473
8.5%x15.0x17.5 2.6 1000 650
0.051 64513

Note
1. The shading indicates preferred types.
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Product specification

AC and pulse
metallized polypropylene film capacitors

MKP/MKP 378

MKP/MKP 378 GENERAL DATA

PITCH 22.5/27.5 mm

Fig.3 Outline.

Qdy

- -

DR06702

Specific reference data for the 630 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.18 uF <8x10* £1Bix 10-4
0.20 uF < C<0.30 uF £10 %1074 <25x 1074
0.33uF <C<0.39 uF <10x 10 <30x 104
0.43 uF <C<0.51 uF <10x 1074 <40 x 1074
C>0.51uF <10 x 104 <45 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc:
P=225mm 370 V/us
P =27.5mm 230 V/us (b < 15 mm)
P =27.5mm 120 V/us (b 2 15 mm)

R between leads, for C < 1 uF

>100000 MQ

lonization voltage (typical value) at 50 pC peak discharge

>400 V (AC)

Available 630 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) l=38.5+0.3 mm +5% 2222 378 64... preferred
Loose in box
lt=5.0£1.0 mm +5% 2222 378 62... on request
Taped on reel H =18.5 mm; note 1 +5% 2222 378 65... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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MKP/MKP 378

Urdc = 630 V; Upac = 300 V/U,., = 850 V

loose and taped

CATALOGUE NUMBER 2222 378 ..... AND PACKAGING

LOOSE IN BOX REEL
C DI“’;E(N::?INS MASS lt = 3.5 £0.3 mm short leads H=18.5mm
(uF) (mm) @ last 5 digits of
catalogue number(!) SPQ sPQ
C-tol =t5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.056 64563
6.0 x 15.5 x 26.0 2.6 200 600
0.062 64623
0.068 64683
0.075 64753
7.0x16.5x26.0 3.2 200 550
0.082 64823
0.091 64913
0.1 64104
0.11 64114
8.5x 18.0 x26.0 4.4 200 450
0.12 64124
0.13 64134
0:15 64154
0.16 10.0 x 19.5 x 26.0 5.5 64164 200 350
0.18 64184
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
0.2 64204
0.22 64224
11.0x21.0 x 31.0 7.8 100 300
0.24 64244
0.27 64274
0.3 64304
e 13.0 x23.0 x 31.0 10.4 St 100 250
0.36 64364
0.39 64394
0.43 64434
0.47 15.0 x25.0 x 31.0 12.8 64474 100 200
0.51 64514
0.56 64564
0.62 18.0x28.0 x31.0 172 64624 100 150
0.68 64684
Note
1. The shading indicates preferred types.
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AC and pulse
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MKP/MKP 378

MKP/MKP 378 GENERAL DATA PITCH 15 mm
<L>
ja——P ——»t - 40—(}‘
DR06702
Fig.4 Outline.
Specific reference data for the 1000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.011 uF <6x10* L1510
Rated voltage pulse slope (dU/dt)g at Urgc 1300 V/us
R between leads, for C <1 uF >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)
Available 1000 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Bbess i B ly=38.5+0.3 mm +5% 2222 378 74... preferred
l=5.0+1.0 mm 5% 2222 37872... on request
Taped on reel H = 18.5 mm; note 1 +5% 2222 378 75... on request

Available 1000 V DC versions on request

Pitch =15.0 £t0.4 mm; b x h x| = 8.5 mm x 15.0 mm x 17.5 mm

(“(::) LOOSE IN BOX; SPQ = 1000 REEL; SPQ = 650

Iy = 3.5 £0.3 mm It = 5.0 1.0 mm H=18.5 mm(
0.012 2222 378 90051 2222 378 90052 2222 378 90053
0.013 2222 378 90055 2222 378 90056 2222 378 90057
0.015 2222 378 90059 2222 378 90061 2222 378 90062
0.016 2222 378 90064 2222 378 90065 2222 378 90066
0.018 2222 378 90068 2222 378 90069 2222 378 90071

Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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metallized polypropylene film capacitors

Uggc = 1000 V; Ugye =400 V/Up, = 1130V loose and taped

CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
C DmgiN:Lole MASS It = 3.5 £0.3 mm short leads H=18.5 mm
(uF) (mm) @ last 5 digits of
catalogue number(?) SPQ sPQ
C-tol = +5%
Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.003 74302
0.0033 74332
0.0036 74362
0.0039 74392
0.0043 74432
0.0047 50x11.0x17.5 1.2 74472 1000 1100
0.0051 74512
0.0056 74562
0.0062 74622
0.0068 74682
0.0075 74752
0.0082 74822
0.0091 74912
. 12. 17.5 1.4 1000 900
0.01 Gl WIERE 74103
0.011 74113
Note
1. The shading indicates preferred types.
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AC and pulse
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MKP/MKP 378

MKP/MKP 378 GENERAL DATA

PITCH 22.5/27.5 mm

R}
h
I
Iy
DA ! o] 2
DR06702
Fig.5 Outline.
Specific reference data for the 1000 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.051 uF <6x 104 £15:% 1074
0.056 uF < C <0.22 uF <8x 10 <20 x 104
Rated voltage pulse slope (dU/dt)g at Urge:
P =22.5mm 1200 V/us
P =27.5mm 600 V/us (b < 15 mm)
P =27.5mm 300 V/us (b > 15 mm)
R between leads, for C < 1 uF >100000 MQ
lonization voltage (typical value) at 50 pC peak discharge >500 V (AC)

Available 1000 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. ly=3.5+0.3 mm +5% 2222 378 74... preferred
Loose in box
lt=5.0£1.0 mm +5% 2222378 72... on request
Taped on reel H =18.5 mm; note 1 5% 2222 378 75... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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A | | MKP/MKP 378
metallized polypropylene film capacitors
Uggc = 1000 V; Ugac = 400 V/Up, =1130 V loose and taped
CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
c D"‘aiN:LOINS MASS I = 3.5 £0.3 mm short leads H=18.5 mm
(1F) (mm) @ last 5 digits of
catalogue number() SPQ SPQ
C-tol = +5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm
0.012 74123
0.013 74133
0.015 6.0 x 15.5 x 26.0 2.6 74153 200 600
0.016 74163
0.018 74183
0.02 74203
0.022 7.0x 16.5 x 26.0 32 74223 200 550
0.024 74243
0.027 74273
i 8.5 % 18.0 X 26.0 4.4 o 200 450
0.033 74333
0.036 74363
0.039 74393
0.043 74433
10.0 X 19.5 X 26.0 55 200 350
0.047 74473
0.051 74513
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm
0.056 74563
0.062 74623
0.068 11.0%x21.0x31.0 7.8 74683 100 300
0.075 74753
0.082 74823
0.091 74913 B
0.1 13.0x23.0 x 31.0 10.4 74104 100 250
0.11 74114 .
0.12 74124 I —h
0.13 15.0 x 25.0 x 31.0 12.8 74134 100 200
0.15 74154
016 ' - 74164 i
0.18 74184
55 18.0x28.0 x 31.0 175 1004 100 150
0.22 74224
Note

1. The shading indicates preferred types.
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AC and pulse

metallized polypropylene film capacitors

MKP/MKP 378

MKP/MKP 378 GENERAL DATA

PITCH 22.5/27.5 mm

- P

Fig.6

Ouitline.

od;
<241

DR06702

Specific reference data for the 1600 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.022 uF <5x 10 <10x 104
0.024 uF < C <0.10 uF <6x 104 <15x 104
Rated voltage pulse slope (dU/dt)g at Urge:
P =225 mm 1600 V/us
P =27.5mm 900 V/us (b < 15 mm)
P =27.5mm 450 V/us (b > 15 mm)
R between leads, for C <1 uF >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >600 V (AC)
Available 1600 V DC versions
PACKAGING DIMENSIONS C-tol " :;ﬁfgggf&sm‘;; ORDERING
. ly=3.5+0.3 mm 5% 2222 378 84... preferred
Loose in box
lt=5.0+1.0 mm +5% 2222 378 82... on request
Taped on reel H = 18.5 mm; note 1 5% 2222 378 85... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging’”.
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AC and pulse
. . , MKP/MKP 378
metallized polypropylene film capacitors
Urdc = 1600 V; Upac = 500 V/Up, = 1400 V loose and taped
CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
C DII\:I)E)(N:I)(()INS MASS It = 3.5 £0.3 mm short leads H=18.5 mm
(uF) (mm) @ last 5 digits of
catalogue number(?) SsPQ sPQ
C-tol = 15%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.0056 84562
0.0062 6.0 x 15.5 x26.0 2.6 84622 200 600
0.0068 84682
0.0075 84752
0.0082 4,
7.0 x16.5 x 26.0 3.2 G 200 550
0.0091 84912
0.01 84103
0.011 84113
0.012 84123
0.013 8.5 x 18.0 x 26.0 4.4 84133 200 450
0.015 84153
0.016 84163
0.018 84183
0.02 10.0 x 19.5 x 26.0 5.5 84203 200 350
0.022 84223
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
0.024 84243
0.027 84273
0.03 11.0x21.0x31.0 7.8 84303 100 300
0.033 84333
0.036 84363
0.039 84393
0.043 84433
13! 23. . 1 100 250
0.047 3.0x23.0%x31.0 10.4 84473
0.051 84513
0.056 84563
0.062 15.0 x25.0 x 31.0 12.8 84623 100 200
0.068 84683
0.075 84753
oigge 18.0 x28.0 %/31.0 172 i 100 150
0.091 84913
0.1 84104
Note

1. The shading indicates preferred types.
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metallized polypropylene film capacitors

MKP/MKP 378

MKP/MKP 378 GENERAL DATA

PITCH 22.5/27.5 mm

-

-

“— P

Fig.7 Outline.

Qdt
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DR06702

Specific reference data for the 2000 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz

Tangent of loss angle:

C <0.051 uF <5x 1074 <10x 107
Rated voltage pulse slope (dU/dt)g at Urgc:

P=225mm 2000 V/us

P =27.5mm 1200 V/us (b <15 mm)

P =/27.5 tifri 600 V/us (b > 15 mm)
R between leads, for C <1 uF >100000 MQ
lonization voltage (typical value) at 20 pC peak discharge >700 V (AC)

Available 2000 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. It =3.54+0.3 mm +5% 2222 378 94... preferred
Loose in box
t=5.0+1.0 mm 5% 2222 378 92... on request
Taped on reel H = 18.5 mm; note 1 5% 2222 378 95... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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URdc = 2000 V; Ugac = 600 V/U,,., = 1700 V

loose and taped

CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
(o] DII\gE)(N’?LOINS MASS It = 3.5 0.3 mm short leads H=18.5 mm
(uF) (mm) (&) last 5 digits of
catalogue number(!) sPQ SPQ
C-tol =15%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.0033 94332
6.505E 6.0 x 15.5 x 26.0 2.6 s 200 600
0.0039 94392
P 7.0 x 16.5 x 26.0 3.2 - 200 550
0.0047 94472
0.0051 94512
0.0056 94562
0.0062 94622
0.0068 8.5x18.0 x26.0 4.4 94682 200 450
0.0075 94752
0.0082 94822
0.0091 94912
0.01 94103
0.011 10.0 x 19.5 x 26.0 5% 04113 200 350
0.012 94123
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm
0.013 94133
0.015 94153
0.016 11.0:% 21,03 31,0 7.8 94163 100 300
0.018 94183
0.02 94203
0.022 94223
0.024 13.0x23.0x 31.0 10.4 94243 100 250
0.027 94273
0.030 94303
0.033 15.0x25.0x31.0 12.8 94333 100 200
0.036 94363
0.039 94393
0.043 94433
18.0 x 28.0 x 31.0 17.5 100 150
0.047 94473
0.051 94513
Note
1. The shading indicates preferred types.
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MKP/MKP 378 GENERAL DATA

PITCH 22.5/27.5 mm

=

Fig.8 Outline.

Qdt
L5

DR06702

Specific reference data for the 2500 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.030 uF 5% 107 <10 x 10~
Rated voltage pulse slope (dU/dt)g at Ugge:
P =225 mm 2000 V/us

P=27.5mm 2000 V/us (b <15 mm)
P=27.5mm 1000 V/us (b > 15 mm)
R between leads, for C < 1 pF >100000 MQ
lonization voltage (typical value) at 5 pC peak discharge >900 V (AC)
Available 2500 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Ledsl b ly=3.5+0.3 mm +5% 2222 378 04... preferred
lt=5.0£1.0 mm 5% 2222 378 02... on request
Taped on reel H =18.5 mm; note 1 5% 2222 378 05... on request

Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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URdc = 2500 V; Upgc = 675 V/Up, = 1900 V loose and taped
CATALOGUE NUMBER 2222 378 ..... AND PACKAGING
LOOSE IN BOX REEL
C DII\gEXNhSLOINS MASS Iy = 3.5 £0.3 mm short leads H=18.5 mm
(uF) (mm) (@ last 5 digits of
catalogue number sPQ SPQ
C-tol = 5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +£0.08 mm

0.002 04202
0.0022 04222

6.0 x 15.5 x 26.0 2.6 200 600
0.0024 04242
0.0027 04272
0.003 04302

0.0033 7.0x 16.5x26.0 3.2 04332 200 550
0.0036 04362
0.0039 04392
0.0043 04432

0.0047 8.5%x18.0 x26.0 4.4 04472 200 450
0.0051 04512
0.0056 04562
0.0062 04622
0.0068 04682

10.0 x 19.5 x 26.0 55 200 350
0.0075 04752
0.0082 04822

Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm

0.0091 04912

0.01 11.0x21.0x31.0 7.8 04103 100 300
0.011 04113
0.012 04123

0.013 13.0x28.0 x31.0 104 04133 100 250
0.015 04153

b 15.0x25.0 X 31.0 12.8 i 100 200
0.02 I 04203
0.022 04223

ggz: 18.0 x 28.0 x 31.0 17.2 giz‘;i 100 150
0.03 04303
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Available on request

loose and taped

PITCH d CAPACI1;I:?:)%)E RANGE
URdc = 3000 V; Ugae = 800 V/Up.p, = 2300 V
22.5 0.4 mm 0.0015 to 0.0047
27.510.4 mm R 0.0051 to 0.018
URdc = 4000 V; Ugae = 1000 V/Up., = 2800 V
27.5+£0.4 mm | 0.80 £0.08 mm 0.0010 to 0.010
URdc = 5000 V; Upae = 1200 V/Up, = 3400 V
27.5+0.4 mm | 0.80 £0.08 mm 0.0010 to 0.0062
Note
1. E24 series.
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CONSTRUCTION

Description

e Low-inductive wound cell of metallized polypropylene (PP) film, potted with epoxy resin in a flame-retardant
polypropylene case

¢ Radial leads, solder-coated:
— Copper clad steel wire (pitch = 6e)
— Copper wire (pitch = 9e and 11e)

o Small stand-off pips allow removal of solder flux etc. during cleaning of the printed-circuit board.

metal spray layer — metal spray layer

| B el F?‘.,.:x@

|
! MKP metallised polypropylene film

T connecting wire
MKP metallised polypropylene film

= connecting wire —

Fig.9 Construction: MKP/MKP 630-2000 V Fig.10 Construction: MKP/MKP 2500-3000 V
versions; 300-600 V. versions; 675-800 V.

metal spray layer

_ metal spray layer

5

L

A
S e R e

MKP metallised pol lene fil |
meiiseipaggopyienc in ' MKP metallised polypropylene film

connecting wire ~ connecting wire

Fig.11 Construction: MKP/MKP 4000 V Fig.12 Construction: MKP/MKP 5000 V
versions; 1000 V. versions; 1200 V.
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Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
means of automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter “Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the stand-off pips are in good contact with the
printed-circuit board:

¢ For pitches of 15 mm the capacitors shall be
mechanically fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown
in Fig.13:

e Eccentricity as in Fig.13. The maximum eccentricity is

smaller than or equal to the lead diameter of the product
concerned.

¢ Product height with seating plane as given by “IEC 717"
as reference: hpax < h + 0.3 mm.

1996 Oct 21

L,r; 11 —o|- -

HIIEEE

bmax=b + 0.3 mm

eccentricih/:r

DR930750

Imax =1+ 0.3 mm

Fig.13 Lay-out.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance
All capacitance values are specified at 1 kHz.
2 DR07203
AC/C
(%) Sy
~_
~_
~_
0
s
2
-40 0 40 T (C) 80
Fig.14 Capacitance change as a function of ambient temperature; typical curve.
Impedance
DR07204
102
impedance
(Q)
i ™~
10° — ==
= ™
100 S
—
\ 7
V
1 _—+183nF
10° 0nF.
\\ T = 160 nF
3.3 uF
1073
4 5 6 74 8
10 10 10 10 frequency (Ha) 10
Fig.15 Impedance as a function of frequency; typical curves.
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Temperature

e Storage temperature: Tgyq = —25 to +40 °C with RH maximum 80% and without condensation.

Voltage

o Category voltage:

Ucge = Upge for T=85°C
Ugac = 0.7 X Ugge for T=85°C

e Test voltage between leads:
1.6 X Uggc for Upge < 2500 V
1.4 x Uggc for Upge 22500 V
e Test voltage between interconnected leads and case (foil method): 2840 V (DC).

Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 70 °C

DR07208
108 :
AC voltage
v)
i
102
10°
22n
47 nF
100 nF
9@0
BN
N \\
100 |
108 104 10° 108 fHy 107
Fig.16 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 630 V.
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DR07209
10°
AC voltage
(V) N N
NN
102 = N
N
NN
10!
4;;/;/%\
PR
;e % /79/(‘\ ee\ 9
100 | 0/% d\’?\k\§\
104 108 108 107 fHy 108

Fig.17 AC voltage (RMS value) as a function of frequency at Tymp < 70 °C for Ugge = 1000 V.

DRo07210

103
<
AC voltage
v NN
NN
\\\:
102
NN N
N
NN
NN \
10"
N /0
25 78
™ 25504
o)
0 ‘ I N
10 > 8
10* 105 108 10 f(Hy 10

Fig.18 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Urge = 1600 V.
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DRo7211

10°
AC voltage NN
v) N
N
N
N
102 AN
N N
N
N
10'
"4
>
%) QR
2
I
1
100 L]
104 105 108 107 f(Hzy 108

Fig.19 AC voltage (RMS value) as a function of frequency at Tymp < 70 °C for Ugge = 2000 V.

DR932500

10°
AC voltage N
v)
NON
102
]
N
NN
10’
<,
X 6:<‘> %
N 7NOR
aol;/)k \
N
100 I I I \
4 5 6 7 8
10 10 10 10 f (Hz) 10

Fig.20 AC voltage (RMS value) as a function of frequency at Tomp < 70 °C for Ugge = 2500 V.
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DR932510

10° =:
. N
AC voltage
v) N
102
N
§
10! \R
4
3o208
3528
’Qo 2R
AR
: TN
10
104 10% 106 107 f(Hz 108

Fig.21 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 3000 V.

DR932520

104 ez
AC voltage
[\%]
108
N
N
102
\ \\
10’
~ To
4.),7;
70
S \\
0
10
104 10° 108 107 f (Hz) 108

Fig.22 AC voltage (RMS value) as a function of frequency at Ty, < 70 °C for Ugge = 4000 V.
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DR932540
104
AC voltage
V)
10°
102 ANNS =<
N
107
] : 7'0/7,0
1 6%
S i
100 ‘ \t‘\
104 10° 108 107 f (Hz) 108
Fig.23 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 5000 V.

Maximum RMS voltage (sinewave) as a function of frequency for T, > 70 °C (voltage derating)
The maximum RMS voltage in Figs 16 to 23 has to be multiplied by a factor given in Fig.24.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 27 and 28.

1.2 - - — - ——
factor
1.0

0.8 I | | [ T e e

0.6 — = S | ! 1

04

0.2

-60 -40 -20 0 20 40 60 80 100
Tamb(oc)

Fig.24 Multiplying factor as a function of temperature.
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Tangent of loss angle

RATED VOLTAGE TANGENT OF LOSS ANGLE
CAPACITANCE (uF)
Urdc (V) | Ugac (V) at 10 kHz at 100 kHz
<0.18 <8x10 <15x 104
0.2100.3 <10x 104 <25x 104
630 300 0.3310 0.39 <10x 104 <30 x 104
0.4310 0.51 <10x 104 <40 x 104
0.56 to 0.68 <10x 104 <45 x 104
<0.051 <6x104 <15x 104
1000 400
0.056 to 0.22 <8x10* <20x 104
0.0056 to 0.022 <5x 104 <10x 104
1600 500
0.024 to 0.1 <6 x 104 <15x 104
2000 600 0.0033 to 0.051 <5x 104 <10x 104
2500 675 <0.030 £5 % 107 <10x 104
3000 800 <0.018 <5 x 107 <10x 104
4000 1000 <0.010 <5x10 <10x 104
5000 1200 <0.0062 <5x 10 <10x 104
10° ! T FFH 1 j 1 o]
F— 1. > 2000V versions ] m : \‘
disipaion = J0Y " E 220
factor [ 1000V version, C < 51 nF I
(x10-4) 630V version, C< 180 nF 5
—— 3.1000V version, C > 56 nF o
4. 630V version, 200 nF < C< F 4
4?ng version, C£02n40 nF — 8 / ! /
102 = 5. 630V version, 340 nF < C <510 nF 1 3
— 400V version, 270 nF < C <510 nF a J‘
I i 2
A 1
////" //
//:/ //” LT
1 45::::/ =1 ,,// =
10 6. 630V version, C < 560 nF
T 400V version, 560nF < C< 680 nF
== = 250V version, C < 430 nF
1 7. 400V version, 750 nF < C< 1 uF
] =1 250V version, 470 nF < C< 820 nF ]
| ==+ 8. 400V version, C > 1.1 uF
= 250V version, C> 910 nF i
- | | L] | 1]
102 103 104 10° 105 f(Hy 107

Fig.25 Tangent of loss angle as a function of frequency; typical curves.
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Rated voltage pulse slope

Table 1 Rated voltage pulse slope (dU/dt)g
MAXIMUM RATED PULSE LOAD (V/us)
RATED VOLTAGE
P =27.5mm
P=15.0mm P =225 mm
URdc (V) Ugac (V) b <15 mm b>15 mm

630 300 500 370 230 120
1000 400 1300 1200 600 300
1600 500 = 1600 900 450
2000 600 - 2000 1200 600
2500 675 - 2000 2000 1000
3000 800 - 2000 2000 1000
4000 1000 - - 2000 1000
5000 1200 - - 2000 1000

If the pulse voltage is lower than the rated voltage, the
values of the specific reference data may be multiplied by
URrdc and divided by the applied peak-to-peak voltage.

The rated voltage pulse slope is valid for ambient
temperatures up to 70 °C. For higher temperatures a
derating factor of 3% per Kelvin shall be applied.

Insulation resistance

The insulation resistance is measured after a voltage has
been applied for 1 minute +5 seconds, the voltage being
500 +50 V:

¢ R between leads, for C <1 uF: >100000 MQ
¢ RC between leads, for C > 1 uF: >100000 s

* R between interconnected leads and case
(foil method): >100000 MQ.

106 DR05317
RC
(s)
—
10%
L 0 20
40 60 80 Torp (C) 100
Fig.26 RC product as a function of ambient temperature; typical curve.
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Maximum dissipation

Power dissipation curves as a function of pitch and
capacitor thickness (see Figs 27 and 28)

bmax

PITCH
(mm)

(mm)

22,5

27.5

5.0

6.0

7.0

8.5

AlOIN|—=

10.0

|

(N[ |Oo

11.0

13.0

10

15.0

11

18.0

12
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DR961430

250

2 \

150 1 \\
\
100 \

50

0 20 40 60 80 100
Tamo (C)

Fig.27 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions.

DR961440
1000 — - SO—— -

Prmax |
(mw) —

800

600 ‘7, —

400 ——

Fig.28 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions.
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Application note(!)

To select the capacitor for a certain
application, the following conditions
must be checked:

1;

The peak voltage (Up) shall not be
greater than the rated DC voltage

(Urdc)-
The peak-to-peak voltage (Up.p)

shall not be greater than 2 x /2
times the rated AC voltage (Ugrac)
to avoid the ionisation inception
level.

The peak current (1) shall not
exceed the maximum peak
current, defined as maximum
voltage pulse slope (dU/dt)
multiplied by the capacitance:

du
Ipmax = C(a)max
Or the voltage pulse slope shall
not exceed the rated voltage
pulse slope. If the peak-to-peak
pulse voltage is lower than the
rated voltage, the values (see
Table 1 “Rated voltage pulse
slope (dU/dt)R” for more details)
may be multiplied by Uggc and
divided by the applied
peak-to-peak voltage.

The dissipated power shall not be
greater than the maximum
permissible power dissipation as
given in Figs 27 and 28.

Peak-to-peak current tables for
S-correction application, are available
on request.

1996 Oct 21

5. The free air ambient temperature
for the capacitor does not exceed
the category temperature.

6. Since in circuits used at voltages
over 280 V peak-to-peak the risk
for an intrinsically active
flammability after a capacitor
breakdown (short circuit)
increases, itis recommended that
the power in the capacitor be
limited to 10 times the maximum
allowed power dissipation (Pmax)
during the short circuit failure
mode of the capacitor.

Example: C =10 nF - 1600 V used

for the voltage signal shown in Fig.29.

This is a pulse with:
Upp=1200V; U, = 1100 V;
Ti=12us; To=64 us; T3 =4 us

The ambient temperature is 50 °C.

Checking the conditions:

1.

The peak voltage U, = 1100 V is
lower than 1600 V (DC).

The peak-to-peak voltage 1200 V
is lower than
2xV2x 500V (AC) = 1414 Up.,.

The voltage pulse slope

dU/dt = 1200 V/4us = 300 V/ us.
This is lower than 1600 V/us
(see specific reference data for
each version).

The dissipated power is 270 mW
as calculated with Fourier terms.
This is less than 320 mW,
allowed for a capacitor with
dimensions: bpayx = 7.0 mm and
pitch = 22.5 mm.

The free air ambient temperature
is more than 50 °C, and lower
than 70 °C.

In case of failure, the power is
switched off.

voltage

time

®  DR932660

Fig.29 Voltage signal.
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MARKING

Product marking

CAPACITORS WITH PITCH 15 TO 27.5 mm

The capacitors are marked by laser print; on the top
(pitch > 22.5 mm) or on the top and one side
(pitch = 15 mm), with the following information:

1
2
3
4
5.
6
7
8

Rated capacitance code in accordance with “/EC 62”

Tolerance on rated capacitance: J = +5%
Rated voltage (DC) (e.g. 1000 V)

Code for dielectric material (MKP/MKP)
Code for factory of origin (HQ)
Manufacturer’s type designation (378)
Manufacturer’ name (PHILIPS)

Year and week of manufacture (e.g. 9225).

1996 Oct 21

HEAD FACE FRONT FACE

10n J 1000V
378 MKP/MKP PHILIPS

HQ9225

Fig.30 Example of marking for a capacitor with
pitch 15 mm.

HEAD FACE

4n7 J 2000V PHILIPS
378 MKP/MKP HQ9219

Fig.31 Example of marking for a capacitor with
pitch 22.5 or 27.5 mm.
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Package marking

The package containing the capacitors is marked as shown in Fig.32.

Barcode label marking

+ (PHILIPS COMPONENTS )
2 | MADE TN BELGILM LINE MARKING EXPLANATION
3. | AC/PULSE POLYPRCP. FILM CAPRCITOR i) Manufacturer's name
4| MKP RADIAL POTTED TYFE 2 Country of origin
5| B.88BuF  #5% 4@@v= 5588556 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage and
6. climatic category (“/EC 68-1")
6 =
| PGBy " i R = e A
| ORI6 (170 RPC HQ 1234 Responsible production centre: HQ
8 m!!@lwm!aplmﬂgimamnl 8 \F/:Ir(:);kuzzc:j;evz(e)scription
: M
W |, e
5] Ere laa pritheds 9625 10 Product code (12NC)
100
By ERa0 Sape 378 SeERd )

CCA333

Fig.32 Barcode label.
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QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20”

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|ac/Cl <1%

Atan § <5 x 1074 (C <100 nF)
Atan §<10x 104
(100 nF < C <470 nF)

Robustness of component

Vibration:
“IEC 68-2-6“

Shock:
“IEC 68-2-27"

10 Hz to 55 Hz; amplitude
0.75 mm or acceleration 98 m/s2;
6 hours

half sinewave; 490 m/s?; 11 ms

|AC/C| £1%

Atan § <5 x 104 (C < 100 nF)
Atan §<10x 104

(100 nF < C <470 nF))

Atan § <15 x 10~4 (C > 470 nF)

Climatic sequence

Dry heat:
“IEC 68-2-2"

Damp heat, cyclic, test Db, first cycle:

“IEC 68-2-30“

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,

remaining cycles:
“IEC 68-2-30”

16 hours; 85 °C

2 hours; 55 °C

[AC/C| < 1% (22.5/27.5 mm pitch)
|AC/C| < 2% (15 mm pitch)

Atan § <5 x 1074 (C <100 nF)
Atan § <10 x 104

(100 nF < C <470 nF)

Atan § <15 x 104 (C > 470 nF)

Rins = 50% of specified value
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TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3"

56 days; 40 °C; 90 to 95% RH

[AC/C| < 1% (22.5/27.5 mm pitch)
|AC/C| <2% (15 mm pitch)

Atan 8 <5 x 10 (C < 100 nF)
Atan §<10x 104

(100 nF < C < 470 nF)
Atan § <15 x 1074 (C > 470 nF)

Rins = 50% of specified value

Endurance (AC):
“IEC 384-17*

1000 h: 85 °C
1.25 x Ugac (RMS); 50 Hz

|AC/C| <5%

Atan § <5 x 10~# (C <100 nF)
Atan § <10 x 104

(100 nF < C < 470 nF)

Atan § <15 x 1074 (C > 470 nF)

Rins = 50% of specified value

Heat storage:
“IEC 384-17*

2000 hours; 85 °C

[AC/C| < 1% (22.5/27.5 mm pitch)
|aC/C| < 2% (15 mm pitch)

Atan § <5x 107 (C < 100 nF)
Atan § <10 x 1074

(100 nF < C < 470 nF)

Atan § <15 x 1074 (C > 470 nF)

Resistance to soldering heat
with preheating:
“IEC 384-17"

body temperature: 85 °C;
bath temperature: 260 °C;
dwell time: 10 s

lac/Cl 1%

Atan 8§ <5 x 104 (C <100 nF)
Atan § < 10 x 104 (100 nF < C < 470 nF)
Atan 8 <15 x 104 (C > 470 nF)

Passive flammability: class C no burning
“IEC 695-2-2"
Endurance (DC): 2000 hours; |AC/C| < 1% (22.5/27.5 mm pitch)
“IEC 384-17" 1.25 X Upqc; 85 °C |AC/C| < 2% (15 mm pitch)
Atan § <5 x 10~4 (C <100 nF)
Atan §<10x 104
(100 nF < C <470 nF)
Atan 8 <15 x 104 (C > 470 nF)
Rins = 50% of specified value
Note

1. For detailed information, see “Type specification”.
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MKP RADIAL POTTED CAPACITORS PITCH 5/10/15/22.5/27.5 mm

P =22.5 and 27.5 mm

Fig.1 Simplified outlines.

FEATURES APPLICATIONS
e 510 27.5 mm lead pitch e Low losses due to low contact resistance and low loss
« Supplied loose in box, in ammopack and taped on reel. dielectric result in applications where high currents at

high frequency occur or high stability is preferred

e Their small dimensions make them suitable for circuits
with high packaging density.

QUICK REFERENCE DATA

DESCRIPTION VALUE
Capacitance range (E24 series) 0.0015to 6.2 uF
Capacitance tolerance 15%; £10%
For pitch <15 mm:
rated voltage (DC) 100 V; 160 V; 250 V; 400 V; 630 V
rated voltage (AC) 63 V; 100 V; 160 V; 200 V; 220 V (see note 1)
rated peak-to-peak voltage 180 V; 280 V; 450 V; 560 V; 620 V (see note 1)
For pitch >15 mm:
rated voltage (DC) 160 V; 250 V; 400 V; 630 V
rated voltage (AC) 100 V; 160 V; 200 V; 250 V
rated peak-to-peak voltage 280 V; 450 V; 560 V; 700 V
Climatic category 55/085/56
Rated temperature (DC) 85°C
Rated temperature (AC) 70 °C
Maximum application temperature 85°C
Reference specification IEC 384-17
Performance grade grade 1 (long life)
Stability grade:
100 V, 160 V versions grade 2
250 V to 630 V versions pitch 5 to 15 mm grade 2
250 V to 630 V versions pitch 22.5 and 27.5 mm grade 1
Note

1. For pitch = 5.0 mm:
Rated voltage (AC) =200 V
Rated peak-to-peak voltage = 560 V.
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Philips Components

Product specification

AC and pulse
o . | MKP 379/380
metallized polypropylene film capacitors
MKP 380 GENERAL DATA PITCH 5 mm
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Fig.2 Outline.
Specific reference data for the 100 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 107 <25x 104
Rated voltage pulse slope (dU/dt)g at Ugrge 80 V/us
R between leads >100000 MQ
Available 100 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 380 25... preferred
Ammopack H = 18.5 mm; note 1
5% 2222 380 26... on request
. +10% 2222 380 21... on request
Loose in box I =4.0 £0.5 mm
+5% 2222 380 22... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 380

Upge = 100 V; Upae = 63 V/Up, = 180 V

loose and taped

CATALOGUE NUMBER 2222 380 .....

AND PACKAGING

AMMOPACK LOOSE IN BOX
C DmgiN::?INS MASS H=18.5mm ly=4.0 £0.5 mm
(R (mm) @ last 5 digits of
catalogue number(!) sPQ SPQ
C-tol = £10%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.015 25153
25%x6:5%X7.2 0.25 2000 2000
0.016 25163
0.018 25183
0.02 25203
0.022 25223
0.024 3.5%x80x72 0.35 25243 1500 2000
0.027 25273
0.08 25303
0.033 25333
0.036 25363
0.039 25393
45%x9.0x72 0.45 1000 2000
0.043 25433
0.047 25473
0.051 25513
0.056 25563
0.062 25623
8832 6.0%11.0%x7.2 0.60 igszz 750 2000
0.082 25823
0.091 25913
0.1 25104
Note
1. The shading indicates preferred types.
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Philips Components Product specification

AC and pulse

: , . MKP 379/380
metallized polypropylene film capacitors

MKP 380 GENERAL DATA PITCH 5 mm
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Fig.3 Outline.

Specific reference data for the 160 V DC capacitors

VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 104 <25x 104
Rated voltage pulse slope (dU/dt)g at Ugge 80 V/us
R between leads >100000 MQ

Available 160 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 380 35... preferred
Ammopack H = 18.5 mm; note 1
5% 2222 380 36... on request
. +10% 2222 380 31... on request
Loose in box It =4.0£0.5 mm
5% 2222 380 32... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 380

URdc = 160 V; Upac = 100 V/U,,., = 280 V

loose and taped

CATALOGUE NUMBER 2222 380 .....

AND PACKAGING

AMMOPACK LOOSE IN BOX
(o DB MASS H=18.5 mm Iy = 4.0 £0.5 mm
(uF) bxhxl (9 =
(mm) last 5 digits of
catalogue number(!) SPQ SPQ
C-tol =+10%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.01 35103
0.011 2.5X6.5x 7.2 0.25 35113 2000 2000
0.012 35123
0.013 35133
0.015 35153
0.016 35163
3.5%x8.0x7.2 0.35 1500 2000
0.018 35183
0.02 35203
0.022 35223
0.024 35243
0.027 35273
45x9.0x7.2 0.45 1000 2000
0.03 35303
0.033 35333
0.036 35363
0.039 35393
0.043 35433
g:gg 6.0x11.0x7.2 0.60 2:::3 750 2000
0.056 35563
0.062 35623
0.068 35683
Note
1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

MKP 379/380

MKP 380 GENERAL DATA PITCH 5 mm
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Fig.4 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 104 220 % 104
Rated voltage pulse slope (dU/dt)g at Uggc 90 V/us
R between leads >100000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 380 45... preferred
Ammopack H = 18.5 mm; note 1
5% 2222 380 46... on request
; +10% 2222 380 41... on request
Loose in box ly=4.0£0.5 mm
5% 2222 380 42... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 380

URdc = 250 V; Upac = 160 V/U,., = 450 V

loose and taped

CATALOGUE NUMBER 2222 380 .....

AND PACKAGING

AMMOPACK LOOSE IN BOX
Cc DIN;ENNONS MASS H=18.5 mm Iy = 4.0 £0.5 mm
(uF) xhxl (@) =
(mm) last 5 digits of
catalogue number(") SPQ sPQ
C-tol = £10%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.0068 45682
0.0075 2.5x6:5x 7.2 0.25 45752 2000 2000
0.0082 45822
0.0091 45912
0.01 45103
0.011 45113
35x80x7.2 0.35 1500 2000
0.012 45123
0.013 45133
0.015 45153
0.016 45163
0.018 45183
0.02 45x9.0x7.2 0.45 45203 1000 2000
0.022 45223
0.024 45243
0.027 45273
0.03 45303
0.033 45333
6.0x11.0%x7.2 0.60 750 2000
0.036 45363
0.039 45393
0.043 45433
Note
1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
i | | MKP 379/380
metallized polypropylene film capacitors
MKP 380 GENERAL DATA PITCH 5 mm
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Fig.5 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 104 <15x 104
Rated voltage pulse slope (dU/dt)g at Urgc 100 V/us
R between leads >100000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 380 55... preferred
Ammopack H = 18.5 mm; note 1
5% 2222 380 56... on request
. +10% 2222 380 51... on request
Loose in box It =4.0£0.5 mm
5% 2222 380 52... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 380

URdc = 400 V; Upac = 200 V/U,., = 560 V

loose and taped

CATALOGUE NUMBER 2222 380 .....

AND PACKAGING

AMMOPACK LOOSE IN BOX
C DINtI’EXNhSLOINS MASS H=18.5 mm It = 4.0 £0.5 mm
F) (mm) @ last 5 digits of
catalogue number(!) sSPQ sPQ
C-tol =+10%
Pitch = 5.0 £0.3 mm; d; = 0.50 £0.05 mm
0.0033 55332
0.0036 2.5 %6.51x 7.2 0.25 55362 2000 2000
0.0039 55392
0.0043 55432
0.0047 55472
0.0051 55512
0.0056 55562
35x8.0x72 0.35 1500 2000
0.0062 55622
0.0068 55682
0.0075 55752
0.0082 55822
0.0091 55912
.01 55103
00 45x9.0x7.2 0.45 9 1000 2000
0.011 55113
0.012 55123
0.013 55133
0.015 55163
0.016 6.0x11.0x7.2 0.60 55163 750 2000
0.018 55183
0.02 55203
Note
1. The shading indicates preferred types.
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Philips Components Product specification

AC and pulse
°pP . | MKP 379/380
metallized polypropylene film capacitors
MKP 380 GENERAL DATA PITCH 5 mm
<L>
. Qdt
Fig.6 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <HOx 107+ <10x 104
Rated voltage pulse slope (dU/dt)g at Uggc 120 V/us
R between leads >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
+10% 2222 f
Ammopack H = 18.5 mm; note 1 e ks pIeaed
5% 2222 380 66... on request
) +10% 2222 380 61... on request
Loose in box lt=4.0£0.5 mm
+5% 2222 380 62... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

MKP 380

Updc = 630 V; Upac = 200 V/U,, = 560 V

loose and taped

CATALOGUE NUMBER 2222 380 ..... AND PACKAGING

AMMOPACK LOOSE IN BOX
(o] DII\::I’ENSIONS MASS H=18.5 mm It = 4.0 £0.5 mm
xhxl
(1F) (mm) (9 last 5 digits of
catalogue number(!) sPQ sPQ
C-tol = £10%

Pitch = 5.0 £0.3 mm; d; = 0.50 +0.05 mm
0.0015 65152
0.0016 65162
0.0018 65182
0.002 65202
0.0022 65222
0.0024 3.5x8.0x7.2 0.35 65242 1500 2000
0.0027 65272
0.003 65302
0.0033 65332
0.0036 65362
0.0039 65392
0.0043 65432
LI 45%x9.0x7.2 0.45 e 1000 2000
0.0051 65512
0.0056 65562
0.0062 65622
0.0068 65682
0.0075 6.0x11.0x7.2 0.60 65752 750 2000
0.0082 65822
0.0091 65912

Note

1. The shading indicates preferred types.
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Philips Components Product specification

i I pUloE | | MKP 379/380
metallized polypropylene film capacitors

MKP 379 GENERAL DATA PITCH 10 mm

- - Gidy
Fig.7 Outline.
Specific reference data for the 160 V DC capacitors (pitch = 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <25x 1074 <80 x 104
Rated voltage pulse slope (dU/dt)g at Urgc 60 V/us
R between leads >100000 MQ
Available 160 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box ly = 3.5 0.5 mm +5% 2222 379 34... preferred
Taped on reel H = 18.5 mm; note 1 +5% 2222 379 35... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

MKP 379

URdc = 160 V; Urac = 100 V/Up., =280 V

loose and taped

CATALOGUE NUMBER 2222 379 ..... AND PACKAGING

LOOSE IN BOX REEL
Cc DII\gEXNhS LOINS MASS lt=3.5+0.3 mm H=18.5mm
(uF) (mm) (@ last 5 digits of
catalogue number(!) sPQ SPQ
C-tol = 5%
Pitch = 10.0 £0.4 mm; d; = 0.60 £0.06 mm
0.075 34753
0.082 34823
4.0x10.0x12.5 0.6 1000 1400
0.091 34913
0.1 34104
0.1 34114
0.12 34124
50x11.0x12.5 0.85 1000 1100
0.13 34134
0.15 34154
0.16 6.0x12.0x12.5 1.0 34164 1000 900
Note
1. The shading indicates preferred types.
Available on request loose and taped
CAPACITANCE RANGE
PITCH dy WF)
Ugdc = 160 V; Ugac = 100 V/Up., =280 V
7.5+0.4 mm 0.60 £0.06 mm 0.0022 to 0.012
Note
1. E24 series.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

MKP 379/380

MKP 379 GENERAL DATA

PITCH 15/22.5/27.5 mm

1
'

L odt
Fig.8 Outline.
Specific reference data for the 160 V DC capacitors (pitch > 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.16 uF < C<0.75 puF <25 x 104 <100 x 104
0.75uF<C<1.0uF <80x 10~ <150 x 104
C>1.0pF <30 x 104 =
Rated voltage pulse slope (dU/dt)g at Uggc:
|=17.5mm 50 V/us
| =26.0 mm 25 V/us
|=31.0 mm 15 V/us (b < 15 mm)
|=31.0 mm 7.5 V/us (b =15 mm)
R between leads, for C <1 uF >100000 MQ
RC between leads, for C >1 uF >100000 s

Available 160 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box lt=3.5+0.3 mm 5% 2222 379 34... preferred
Taped on reel H = 18.5 mm; note 1 +5% 2222 379 35... on request

Note

1. H = in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
. . . MKP 379
metallized polypropylene film capacitors
URdc = 160 V; Upac = 100 V/U,,., =280 V loose and taped
CATALOGUE NUMBER 2222 379 ..... AND PACKAGING
DIMENSIONS LOOSE IN BOX REEL
C Bschise] MASS Iy =3.5+0.3 mm H=18.5mm
(uF) (mm) (9) last 5 digits of
catalogue number(’) sPQ SPQ
C-tol = 5%
Pitch = 15.0 +0.4 mm; d; = 0.80 £0.08 mm
0.18 34184
0.2 34204
0.22 5.0ix 11.0x 17.5 12 34224 1000 1100
0.24 34244
0.27 34274
0.3 34304
0.33 34334
0.36 6.0x12.0x17.5 14 34364 1000 900
0.39 34394
0.43 34434
0.47 7.0%13.5 X 17.5 1.9 34474 1000 800
0.51 34514
0.56 34564
0.62 34624
0.68 8.5% 15.0x17.5 2.6 34684 1000 650
0.75 34754
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.82 34824
0.91 7.0%x16.5x26.0 3.2 34914 200 550
1 34105
141 34115
19 8.5 x 18.0 x 26.0 4.4 34125 200 450
1.3 34135
1.5 34155
1.6 10.0 x 19.5 x 26.0 5.5 34165 200 350
1.8 34185
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm
2 34205
2.2 11.0x21.0x31.0 7.8 34225 100 300
2.4 34245
27 34275
3 13.0x23.0 x31.0 10.4 34305 100 250
3:3 34335
3.6 34365
3.9 15.0x25.0 x31.0 12.8 34395 100 200
4.3 34435
4.7 34475
B4 34515
56 18.0x28.0 x31.0 17.2 34565 100 150
6.2 34625
Note

1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
i | | MKP 379/380
metallized polypropylene film capacitors
MKP 379 GENERAL DATA PITCH 10 mm
- 7b  al
h
[t
1 9dt
Fig.9 Outline.
Specific reference data for the 250 V DC capacitors (pitch = 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <15 x 10~ <40 x 104
Rated voltage pulse slope (dU/dt)g at Uggc 70 V/us
R between leads >100000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box ly=3.5+0.5 mm +5% 2222 379 44... preferred
Taped on reel H = 18.5 mm; note 1 +5% 2222 379 45... on request

Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse

metallized polypropylene film capacitors

MKP 379

URdc = 250 V; Upac = 160 V/Up., = 450 V

loose and taped

CATALOGUE NUMBER 2222 379 .....

AND PACKAGING

LOOSE IN BOX REEL
C RIMENSIONS MASS It = 3.5 £0.3 mm H=18.5 mm
(WF) bxhxl (@)
H (mm) 9 last 5 digits of
catalogue number() SPQ SPQ
C-tol = +5%
Pitch = 10.0 +0.4 mm; d; = 0.60 £0.06 mm
0.047 44473
0.051 44513
0.056 4.0x10.0x12.5 0.6 44563 1000 1400
0.062 44623
0.068 44683
0.075 44753
0.082 5.0% 11.0 X125 0.85 44823 1000 1100
0.091 44913
Note
1. The shading indicates preferred types.
Available on request loose and taped
CAPACITANCE RANGE
PITCH dy (WF)®
URdc = 250 V; Ugac = 160 V/U,., =450 V
7.5 +0.4 mm 0.60 +0.06 mm 0.012 to 0.082
Note
1. EZ24 series.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 379/380

MKP 379 GENERAL DATA

PITCH 15/22.5/27.5 mm

o] et
Fig.10 Outline.
Specific reference data for the 250 V DC capacitors (pitch > 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.091 uF < C <£0.47 uF <15x 104 <60 x 104
0.47 uF < C<1.0uF <20 x 1074 <120 x 104
1.0uF<C<3.9uF <25 x 1074 =
Rated voltage pulse slope (dU/dt)g at Urgc:
|=17.5mm 60 V/us
| =26.0 mm 30 V/us
|=31.0 mm 20 V/us (b < 15 mm)
|=31.0mm 10 V/us (b > 15 mm)
R between leads, for C <1 uF >100000 MQ
RC between leads, for C >1 uF >100000 s

Available 250 V DC versions

FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box lt=3.5+0.3 mm 5% 2222 379 44... preferred
Taped on reel H =18.5 mm; note 1 +5% 2222 37945... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse MKP 379
metallized polypropylene film capacitors
URdc = 250 V; Ugac = 160 V/U,., = 450 V loose and taped
CATALOGUE NUMBER 2222 379 ..... AND PACKAGING
DIMENSIONS LOOSE IN BOX REEL
C b s MASS Iy = 3.5 £0.3 mm H=18.5 mm
(uF) (mm) (9) last 5 digits of
catalogue number(!) SPQ SPQ
C-tol =+5%

Pitch = 15.0 £0.4 mm; d; = 0.80 £0.08 mm
0.1 447104
0.11 44114
0.12 44124
0.13 B0 XT1.05x 17.5 1.2 44134 1000 1100
035 44154
0.16 44164
0.18 44184
0.2 44204
0.22 6.0x12.0x17.5 14 44924 1000 900
0.24 44244
0.27 44274
0.3 7.0x13.5x17.5 1.9 44304 1000 800
0.33 44334
0.36 44364
0.39 44394
0.43 8.5 15:0 X175 2.6 44434 1000 650
0.47 44474

Pitch = 22.5 0.4 mm; d; = 0.80 £0.08 mm
0.51 44514
0.56 7.0x16.5x26.0 3.2 44564 200 550
0.62 44624
0.68 44684
0.75 44754
0.82 8.5x18.0 x26.0 4.4 44824 200 450
0.91 44914
1 44105
11 10.0 x 19.5 x 26.0 55 44115 200 350
1.2 i 44125

Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm
1.3 44135
15 11.0%:21.0 x'81.0 7.8 44155 100 300
1.6 44165
1.8 44185
2 13.0x23.0x31.0 10.4 44205 100 250
] 44225
24 44245
57 15.0 x 25.0 x 31.0 12.8 44075 100 200
3 44305
3.3 44335
36 18.0 x 28.0 x 31.0 172 44365 100 150
3.9 44395

Note
1. The shading indicates preferred types.
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Philips Components

Product specification

AC and pulse
e . . MKP 379/380
metallized polypropylene film capacitors
MKP 379 GENERAL DATA PITCH 10 mm
i B
_—
I L
Fig.11 Outline.
Specific reference data for the 400 V DC capacitors (pitch = 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x 107 <80 x 1074
Rated voltage pulse slope (dU/dt)g at Uggc 80 V/us
R between leads >100000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box Iy = 3.5+0.5 mm +5% 2222 379 54... preferred
Taped on reel H = 18.5 mm; note 1 5% 2222 379 55... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Product specification

AC and pulse
: . . MKP 379
metallized polypropylene film capacitors
URdc = 400 V; Ugac = 200 V/Up., = 560 V loose and taped
CATALOGUE NUMBER 2222 379 ..... AND PACKAGING
LOOSE IN BOX REEL
C HMENSIONS MASS Iy = 3.5 £0.3 mm H=18.5 mm
(uF) bxhxl @)
B (mm) 9 last 5 digits of
catalogue number(!) SPQ SPQ
C-tol = +5%
Pitch = 10.0 +0.4 mm; d; = 0.60 +0.06 mm
0.022 54223
0.024 54243
0.027 4.0x10.0x12.5 0.6 54273 1000 1400
0.03 54303
0.033 54333
0.036 54363
0.039 5.0 11.0x12.5 0.85 54393 1000 1100
0.043 54433
Note
1. The shading indicates preferred types.
Available on request loose and taped
CAPACITANCE RANGE
PITCH d¢ WF)
URgc = 400 V; Ugac = 200 V/U,., = 560 V
7.5+0.4 mm 0.60 £0.06 mm 0.0075 to 0.039
Note
1. E24 series.
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Philips Components Product specification

AC and pulse
Al . . MKP 379/380
metallized polypropylene film capacitors
MKP 379 GENERAL DATA PITCH 15/22.5/27.5 mm
b
— ﬂt
Fig.12 Outline.
Specific reference data for the 400 V DC capacitors (pitch > 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.043 pF < C<0.22 uF <15 x 104 <40 x 1074
0.22 uF < C<0.62 puF <15x 104 <60 x 104
0.62uF < C<1.0uF <15 x 104 <80 x 1074
1.0uF<C<20pF <20x 1074 -
Rated voltage pulse slope (dU/dt)g at Urgc:
|=17.5mm 70 Vius
1=26.0 mm 35 V/us
|=31.0mm 25 V/us (b <15 mm)
|=31.0mm 13 V/us (b > 15 mm)
R between leads, for C <1 uF >100000 MQ
RC between leads, for C >1 uF >100000 s
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box ly=3.5+0.3 mm +5% 2222 379 54... preferred
Taped on reel H = 18.5 mm; note 1 5% 2222 379 55... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 379

Urde = 400 V; Upae = 200 V/U,., = 560 V

loose and taped

CATALOGUE NUMBER 2222 379 ..... AND PACKAGING
LOOSE IN BOX REEL
(o] DII\:I)EXNhSLOINS MASS It =3.5 0.3 mm H=18.5 mm
(1F) (mm) (9 last 5 digits of
catalogue number(!) SPQ SPQ
C-tol = +5%
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm
0.047 54473
0.051 54513
0.056 54563
0.062 5.0x11.0x17.5 1.2 54623 1000 1100
0.068 54683
0.075 54753
0.082 54823
0.091 54913
4 6.0x12.0x17.5 14 gi}?ﬁ 1000 900
0.12 54124
0.13 54134
0.15 7.0x18.5x17.5 1.9 54154 1000 800
0.16 54164
0.18 54184
0.2 85x15.0x17.5 2.6 54204 1000 650
0.22 54224
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.24 54244
0.27 7.0x 16.5x26.0 3.2 54274 200 550
0.3 54304
0.33 54334
0.36 54364
0.39 8.5x18.0x26.0 4.4 54394 200 450
0.43 54434
0.47 54474
0:51 54514
0.56 10.0 x 19.5 x 26.0 55 54564 200 350
0.62 54624
Pitch = 27.5 £0.4 mm; d; = 0.80 £0.08 mm
0.68 54684
0.75 11.0x21.0x31.0 7.8 54754 100 300
0.82 54824
0.91 54914
1 13.0x23.0x31.0 10.4 54105 100 250
54115
12 54125
1.3 15.0 x25.0 x 31.0 12.8 54135 100 200
1.5 54155
1.6 54165
1.8 18.0 x28.0 x 31.0 17.2 54185 100 150
2 54205
Note
1. The shading indicates preferred types.
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AC and pulse
oY . | MKP 379/380
metallized polypropylene film capacitors
MKP 379 GENERAL DATA PITCH 10 mm
<;b>
o <—9d—t
Fig.13 Outline.
Specific reference data for the 630 V DC capacitors (pitch = 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle <10x10* <20 x 1074
Rated voltage pulse slope (dU/dt)g at Urgc 100 V/us
R between leads >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box Iy =3.5 0.5 mm +5% 2222 379 64... preferred
Taped on reel H = 18.5 mm; note 1 5% 2222 379 65... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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AC and pulse
. . . MKP 379
metallized polypropylene film capacitors
URpdc = 630 V; Upac = 220 V/Up.p = 620 V loose and taped
CATALOGUE NUMBER 2222 379 ..... AND PACKAGING
LOOSE IN BOX REEL
C RIMENSIGHS MASS It = 3.5 0.3 mm H=18.5 mm
) gs (@)
(mm) last 5 digits of
catalogue number(") SPQ SPQ
C-tol = +5%
Pitch = 10.0 +0.4 mm; d; = 0.60 £0.06 mm
0.01 64103
0.011 64113
0.012 64123
4.0x10.0x12.5 0.6 1000 1400
0.013 64133
0.015 64153
0.016 64163
0.018 64183
0.02 64203
5.0x11.0x12.5 0.85 1000 1100
0.022 64223
0.024 64243
Note
1. The shading indicates preferred types.
Available on request loose and taped
CAPACITANCE RANGE
PITCH d¢ WF)®
Ugdc = 630 V; Ugac = 220 V/Up, =620 V
7.510.4 mm 0.60 £0.06 mm 0.0033 to 0.0022
Note
1. E24 series.
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AC and pulse
b | | MKP 379/380
metallized polypropylene film capacitors
MKP 379 GENERAL DATA PITCH 15/22.5/27.5 mm
- b -
2l Odt
Fig.14 Outline.
Specific reference data for the 630 V DC capacitors (pitch > 10 mm)
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.024 uF < C <0.11 uF <10x 10~ <25 x 104
0.11 uF < C < 0.30 uF <10x 104 <35x 1074
0.33uF<C<1.0puF <15 x 104 <70 x 104
Rated voltage pulse slope (dU/dt)g at Urgc:
I=17.5mm 90 V/us
| =26.0 mm 45 V/us
|=31.0mm 30 V/us (b < 15 mm)
|=31.0 mm 15 V/us (b =15 mm)
R between leads >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
Loose in box ly=3.5+0.3 mm +5% 2222 379 64... preferred
Taped on reel H = 18.5 mm; note 1 +5% 2222 379 65... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

AC and pulse
metallized polypropylene film capacitors

MKP 379

URdc = 630 V; Ug,e = 250 V()/Up.p = 700 V (see note 1)

loose and taped

CATALOGUE NUMBER 2222 379 .....

AND PACKAGING

LOOSE IN BOX REEL
Cc DII\:I)E)(N:?INS MASS lg=3.51+0.3 mm H=18.5mm
(1F) (mm) (9) last 5 digits of
catalogue number(® sSPQ SPQ
C-tol = +5%
Pitch = 15.0 +0.4 mm; d; = 0.80 +£0.08 mm
0.027 64273
0.03 64303
0.033 5.0x11.0x 175 1.2 64333 1000 1100
0.036 64363
0.039 64393
0.043 64433
0.047 64473
0.051 6.0x12.0x17.5 1.4 64513 1000 900
0.056 64563
0.062 64623
0.068 64683
0.075 7.0x13.5%x17.5 1.9 64753 1000 800
0.082 64823
0.091 64913
0.1 8.5%x15.0x17.5 2.6 64104 1000 650
0.11 64114
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm
0.12 64124
0.13 64134
0.15 7.0x 16.5x26.0 3.2 64154 200 550
0.16 64164
0.18 64184
0.2 8.5x 18.0 x26.0 4.4 64204 200 450
0.22 64224
0.24 64244
0.27 10.0 x 19.5x26.0 5.5 64274 200 350
0.3 64304
Pitch = 27.5 0.4 mm; d; = 0.80 +0.08 mm
0.33 64334
0.36 64364
0.39 11.0 x21.0x 31.0 78 64394 100 300
0.43 64434
0.47 64474
0.51 13.0x23.0x31.0 10.4 64514 100 250
0.56 64564
0.62 64624
0.68 15.0 x25.0x 31.0 12.8 64684 100 200
0,75 64754
0.82 64824
0.91 18.0 x 28.0 x 31.0 172 64914 100 150
1 64105
Notes

1. Ugac =220 V/Up, =620 V for C < 0.11 pF.
2. The shading indicates preferred types.
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Product specification

AC and pulse

MKP 379/380

metallized polypropylene film capacitors

CONSTRUCTION
Description

e Low-inductive wound cell of metallized polypropylene
(PP) film, potted with epoxy resin in a flame-retardant
polypropylene case

¢ Radial leads, solder-coated
— Copper clad steel wire (pitch = 2e, 3e, 4e and 6e)
— Copper wire (pitch = 9e and 11e)

¢ Solder-plated copper-clad steel wire for pitch <15 mm to
ensure good resistance to soldering heat

e Small stand-off pips allow removal of solder flux etc.
during cleaning of the printed-circuit board.

SPACE REQUIREMENTS ON PRINTED-CIRCUIT BOARD

The maximum length and width of film capacitors is shown

in Fig.16:

e Eccentricity as in Fig.16. The maximum eccentricity is
smaller than or equal to the lead diameter of the product
concerned.

e Product height with seating plane as given by “IEC 717”
as reference: hpax <h + 0.3 mm.

MKP metallised polypropylene film

metal spray layer —

connecting wire —

DR07311

Fig.15 Construction.

e e ||
18— — ! —+—-—e| -  bmax=b+0.3mm

eccentricity. =¥

DR930750

Imax =1+0.3 mm

Fig.16 Lay-out.

Mounting
NORMAL USE

The capacitors are designed for printed-circuit board
applications. The capacitors packed in bandoliers are
designed for mounting on printed-circuit boards by means
of automatic insertion machines. For detailed
specifications refer to this handbook, Chapter
“Packaging”.

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be

ensured that the stand-off pips are in good contact with the

printed-circuit board:

e For pitches of <15 mm the capacitors shall be
mechanically fixed by the leads.

o For larger pitches, the capacitors shall be mounted in
the same way and the body clamped.

1996 Oct 21

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Philips Components Product specification

AC and pulse
. : : MKP 379
metallized polypropylene film capacitors
Capacitance
All capacitance values are specified at 1 kHz.
DR07303
2
AC/C
(%)
\
\
\\
\
0
N
-2
-40 0 40 Togcc) 80
Fig.17 Capacitance change as a function of temperature; typical curve.
Impedance
DRO07304
102
impedance =
@ i
10"
N N A
\ N
100 >~
S
A
\
v
107! o/ —10nF.
\ — — 00 nF
1072 :1.Ld uF
3.3 uF
! u T
i 1]
104 10° 108 107 108
f (Hz)
Fig.18 Impedance as a function of frequency; typical curves.
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AC and pulse

. : . MKP 379/380
metallized polypropylene film capacitors

Temperature

e Storage temperature: Tgg = ~25 to +40 °C with RH maximum 80% and without condensation.

Voltage
e Category voltage:
— Ucge = Urge for T =85 °C
— Ucac=0.7 x Ugye for T=85 °C
o Test voltage between leads:
— 1.6 x Upqc (for 379 versions)
— 1.6 x Upgc for Urge < 630 V (for 380 versions)
1.4 x Uggc for Urqe =630 V (for 380 versions)
e Test voltage between interconnected leads and case (foil method): 2840 V (DC).

Maximum RMS voltage (sinewave) as a function of frequency for Ty, <70 °C

DR940910
108
AC voltage
V)
102
N
™
10"
&
NON |
\\
70 7
‘ ‘ EON Zon~on
100 I
104 105 108 107 fHy 108
Pitch = 5 mm.
Fig.19 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 100 V.
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metallized polypropylene film capacitors
103 DR931660
AC voltage
)
102
SN
RO
R oS
N
10! §>
\>
529,% é‘e,,p ’o,,p
10°
104 10% 108 107 f(Ha) 108
Pitch = 5 mm.

Fig.20 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Upge = 160 V.

DR07305

Fig.21 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 160 V.

108
AC voltage
(V)
102
™N
NN
NN
INONONCN
1 \ NONN
10
0
N L 0
N ,q%’o,,"h
0000,)
R0 AN
> DR NN
0, NN
10° s RN
108 104 108 108 fHz 107
Pitch > 10 mm.
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metallized polypropylene film capacitors

DR931670

10°

AC voltage
v)

102

107 f (Hz) 108

Pitch =5 mm.

Fig.22 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 250 V.

DRO07306

10° I
1
AC voltage
V)
!
N
102 By B
N
b, N
N
\ N

10"

=~ &

70, ‘),/7,(\

2,0
0 R
>
-0 9, N
‘;’2?000?’(\
.9(‘700/7,0 N N
N
100
108 104 10° 108 107
f (Hz)
Pitch > 10 mm.

Fig.23 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 250 V.
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AC and pulse

. . : MKP 379/380

metallized polypropylene film capacitors
DR931680
10°
AC voltage
V)
NN
10° R
N \\\
BT B
N
\ \
N
i NN\
10 =
0 R
N
\\‘\\y\
90,7‘\ 70,)/(\‘?\9/7
100 l \\p\
104 105 108 107 f(Hz 108

Pitch = 5 mm.

Fig.24 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 400 V.

DR07307

108
AC voltage
V)
N
102
N
NN
N N
1 2
10 PR
2>
007,
0 Ry
7 24, N
ORET
L 979\
> ¢)0ml\
P
S N
N N
10°
103 104 108 108 f(Hzy 107
Pitch > 5 mm.

Fig.25 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Urgc = 400 V.
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DR931690

10°
AC voltage
V)
N \k
™N
N
N
102 §\
. =3 . %
B 3
N N
N
N 3
|
N
N
\\:
10! e
=N
T
~
N
NN
ORI
ERINS
100 ' l ‘ 1
104 105 108 107 f(Hz 108
Pitch =5 mm.

Fig.26 AC voltage (RMS value) as a function of frequency at Tymp < 70 °C for Ugge = 630 V.

DR07308

103
AC voltage
V)
NN \\\
N
102 NS
3 N
N N
INON \
N N
N
10 S \\\\\
N ]0
”)
S vﬁ‘?@f\
PR
N N ">§O/’ N J
(N N
0 N N
100 LA‘ | ‘|\?’°\ § NN
103 104 10° 108 f(Hy 107
Pitch > 10 mm.

Fig.27 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Urge = 630 V.
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AC and pulse
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metallized polypropylene film capacitors

Maximum RMS voltage (sinewave) as a function of frequency for Tymp > 70 °C
The maximum RMS voltage in Figs 19 to 27 has to be multiplied by a factor given in Fig.28.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 31 and 32.

DR941790

factor

0.8

04

-60 -40 -20 0 20 40 60 T (°6) 80

Fig.28 Multiplying factor as a function of temperature.
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AC and pulse
i . . MKP 379/380
metallized polypropylene film capacitors
Tangent of loss angle
RATED TANGENT OF LOSS ANGLE
VOLTAGE CAPACITANCE
at 10 kHz at 100 kHz
Ugr (V)
100 <10x10% <25 x 104
C <0.068 uF <10x 104 <25 x 104
0.068 uF < C <0.16 uF <25 x 104 <80 x 104
160 0.16 uF <C <0.75 uF <25 x 104 <100 x 104
0.75 uF <C < 1.0 uF <80x 104 <150 x 1074
C>1puF <30 x 104 -
C <0.043 uF <10x 104 <20 x 104
0.043 uF < C<0.091 uF <15x 104 <40 x 104
250 0.091 uF < C <0.47 uF <15x 104 <60 x 104
0.47uF<C<1.0uF <20x 104 <120 x 104
1.0uF <C<39uF <25 x 10~ -
C<0.02 uF <10x 104 <15x 104
0.02 uF < C <£0.043 uF <10x 104 <30 x 104
0.043 uF < C<0.22 uF <15x 104 <40 x 104
400
0.22 uF < C <0.62 uF <15x 10# <60 x 104
0.62 uF <C<1.0uF <15% 10~ <80 x 104
1.0uF <C<2.0pF <20 x 104 -
C <0.0091 uF <10x 1074 <10x 104
0.0091 puF < C <0.024 uF <10x 104 <20x 1074
630 0.024 uF < C<0.11 uF <10x 104 <25x 1074
0.11 uF < C <0.30 uF <10x 104 <35x 104
0.33uF <C<1.0puF <15x10* <70x 104
103 DR07310
: =7
dissipation 2
factor AT
(x 10-4) )
4 { L
102 7
V. //
Z 7
"7
A
//
A
101 g // | |||
e 1.C <220 nF H
z 2.220nF<C<470nF 7]
] 3.470nF <C<1000nF  +H
=T 4.C>1000 nF nE
10°
102 103 104 10° 0% f(Hp) 107
Fig.29 Tangent of loss angle as a function of frequency; typical curves.
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AC and pulse
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metallized polypropylene film capacitors
Rated voltage pulse slope
Table 1 Rated voltage pulse slope (dU/dt)g
RATED MAXIMUM RATED PULSE LOAD (V/us)
VOLTAGE P =27.5mm
Ugdc (V) P=5mm |P=75mm | P=10mm | P=15mm |P =225 mm
b<15mm | b>15mm
100 80 — — — — - =
160 80 70 60 50 25 15 7.5
250 90 80 70 60 30 20 10
400 100 90 80 70 35 25 13
630 120 110 100 90 45 30 15

If the pulse voltage is lower than the rated voltage, the values of the specific reference data must be multiplied by Ugrgc
and divided by the applied voltage.

The rated voltage pulse slope is valid for ambient temperatures up to 70 °C. For higher temperatures a derating factor
of 3% per Kelvin shall be applied.

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute +5 seconds, the voltage being
100 £15 V for the 100, 160, 250 and 400 V versions, and 500 +50 V for the 630 V versions:

¢ R between leads, for C < 1 uF: >100000 MQ
¢ RC between leads, for C > 1 uF: >100000 s

¢ R between interconnected leads and case (foil method): >100000 MQ.

DR05317

RC

(s)

10%

104

20

40

60

80

Tamb (°C)

Fig.30 RC product as a function of ambient temperature; typical curve.

100
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AC and pulse

. : . MKP 379/380
metallized polypropylene film capacitors

Maximum dissipation

Power dissipation curves as a function of pitch and _— DROE1410
capacitor thickness (see Figs 31 and 32) . ; {
PITCH (mwz’oo bl
bmax (mm)
(mm) o

5 7.5 10 15 225 | 27.5

o \
2.5 1 2 - - - - \\\
\

3.0 - 3 = = = = "
3.5 2 - - - = - 100 6
40| - 4 6 - = = 4 \
3 !
4.5 3 = = - - - 50 2 I
5.0 = 6 7 9 - - 1 N
6.0 5 — 8 10 - - .
7.0 2 7 - 11 13 i 0 20 40 60 80 100
: Tamb (C)
8.5 - = = 12 14 -
9.0 — = — = = i P
10.0 15 Fig.31 Maximum permissible power dissipation
: = — = = = as a function of ambient temperature,
11.0 - - = = = 16 at various capacitor dimensions.
13.0 - - — — o 17
15.0 - - - = = 18
18.0 == - - - - 19
1000 —— ety
Pmax | S—
(mW)
800
600
400
200 ——
{0 S SRS SR | | S | = L
0 20 40 60 80 100

Tams (C)

Fig.32 Maximum permissible power dissipation
as a function of ambient temperature,
at various capacitor dimensions.
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Philips Components

AC and Pulse

metallized polypropylene film

MKP RADIAL EPOXY LACQUERED CAPACITORS

Preliminary specification

MKP 479

PITCH 10/15/22.5/27.5 mm

(

ol e, O

§ [

P =10and 15 mm

O

i)
O] O}
)

Fig.1 Simplified outlines.

DR951070

P =225 and 27.5 mm

FEATURES

10 to 27.5 mm lead pitch

Supplied loose in box and taped on
reel.

APPLICATIONS

Low losses due to low contact
resistance and low loss dielectric
result in applications where high
currents at high frequency occur or
high stability is preferred

Their small dimensions make them
suitable for circuits with high
packaging density.

1996 Oct 21

QUICK REFERENCE DATA

DESCRIPTION

VALUE

Capacitance range (E24 series)

0.0015 to 3.9 uF

Capacitance tolerance

5%

Rated voltage (DC)

160 V; 250 V; 400 V; 630 V

Rated voltage (AC)

100 V; 160 V; 200 V; 200 V

Rated peak-to-peak voltage

280 V; 450 V; 560 V; 560 V

Climatic category 55/100/56

Rated temperature (DC) 85°C

Rated temperature (AC) 70°C

Maximum application temperature 100 °C
Reference specification IEC 384-17
Performance grade grade 1 (long life)
Stability grade grade 2

559




Philips Components Preliminary specification

AC and Pulse
' : , MKP 479
metallized polypropylene film capacitors
MKP 479 GENERAL DATA PITCH 10/15 mm
b
.=
seating
plane
hole @ 1.0 ford; = 0.6 3
hole @ 1.3 ford; = 0.8 «L | ‘_ﬁ —» - Jd,
0<a <50 DR951080
Fig.2 Outline.
Specific reference data for the 160 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.1uF <10x 104 <20x 104
0.1 uF < C <0.16 uF <10x 107 <25x 1074
0.16 uF < C<0.75 uF <10x 104 <30x 1074
Rated voltage pulse slope (dU/dt)g at Ugqc:
P=10mm 60 V/us
P=15mm 50 V/us
R between leads, for C < 1.0 uF >100000 MQ
Available 160 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
, l=3.5+0.5 mm +5% 2222 479 34... preferred
Loose in box
lt=5.0+1.0 mm 5% 2222 479 32... on request
Taped on reel H = 16.0 mm; note 1 +5% 2222 479 35... on request

Note
1. H=in-tape height; for detailed specifications refer to this handbook, Chapter "Packaging".
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Philips Components Preliminary specification

AC and Pulse

. . | MKP 479
metallized polypropylene film capacitors
URdc = 160 V; Ugac = 100 V/Up, =280 V loose and taped
CATALOGUE NUMBER 2222 479 ..... AND PACKAGING
LOOSE IN BOX; |; = 3.5 £0.5 mm REEL
c i DIMENSIONS MASS t
(uF) max X Pmax X Imax (9) last 5 digits of
(mm) catalogue number(") sPQ sPQ
C-tol = +5%
Pitch = 10.0 £+0.4 mm; d; = 0.60 £0.06 mm; A = 2.0 +1.0/-0.5 mm
0.075 34753
0.082 34823
0.091 34913
0.1 6.0x 15.0x12.5 0.9 34104 1000 1000
0.11 34114
0.12 34124
0.13 34134
0.15 34154
6.5x15.5%12.5 1 1000 900
0.16 34164
Pitch = 15.0 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.18 6.0x15.0x17.5 1:2 34184 2000 1000
0.20 34204
65X 155 X.17.5 1.3 1500 900
0.22 34224
0.24 34244
0.27 34274
0.30 34304
7.0% 16.0 x17.5 14 1250 800
0.33 34334
0.36 34364
0.39 34394
0.43 34434
7.5:%16.:56 x17.5 15 1250 800
0.47 34474
0.51 34514
8.0x17.0x17.5 1.6 1250 700
0.56 34564
0.62 8.5ix 17.5 X 175 1.7 34624 1000 700
0.68 9.0x18.0x17.5 1.8 34684 1000 600
0.75 9.5 % 185 x 17.5 1.9 34754 900 600
Note

1. The shading indicates preferred types.

1996 Oct 21 561



Philips Components Preliminary specification

AC and Pulse
; ; ; MKP 479
metallized polypropylene film capacitors
MKP 479 GENERAL DATA PITCH 22.5/27.5 mm
b
— -
s
seating
plane
hole @ 1.0 ford; =0.6
hole @ 1.3 ford, =0.8 < » < Od,
DR951080
Fig.3 Outline.
Specific reference data for the 160 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.82uF<C<1.0puF <15x 1074 <55x 1074
10uF<C<1.8puF <20 x 1074 <75x 1074
1.8uF <C<3.0uF <25x 104 <80 x 104
30uF<C<39uF <30x 104 <110x 104
Rated voltage pulse slope (dU/dt)g at Uggc:
P =22.5mm 25 V/us
P =27.5mm 15 Vius
R between leads, for C < 1.0 uF >100000 MQ
RC between leads, for C > 1.0 uF >100000 s
Available 160 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. It =3.5+0.5 mm +5% 2222 479 34... preferred
Loose in box
li=5.0£1.0 mm 5% 2222 479 32... on request
Taped on reel H = 16.0 mm; note 1 5% 2222 479 35... on request
Note

1. H = in-tape height; for detailed specifications refer to this handbook, Chapter "Packaging".
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Philips Components Preliminary specification

AC and Pulse

: . ) MKP 479
metallized polypropylene film capacitors
Ugdc = 160 V; Ugac = 100 V/U,, =280 V loose and taped
CATALOGUE NUMBER 2222 479 ..... AND PACKAGING
LOOSE IN BOX; | = 3.5 +0.5 mm REEL
c DIMENSIONS MASS t
(1F) bmax X Nmax X Imax () last 5 digits of
(mm) catalogue number(!) sPQ sPQ
C-tol = £5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.82 7.0 x20.0 x 26.0 1.8 34824 650 550
0.91 34914
7.5% 20.5% 26.0 1.9 600 500
1 34105
11 8.0x21.0x26.0 2 34115 550 500
1.2 34125
8.5x21.5x26.0 241 500 450
13 34135
1.5 34155
9.5 x22.5 x26.0 2.4 450 400
1.6 34165
1.8 10.0 x 23.0 x 26.0 2.5 34185 400 400
Pitch = 27.5 0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
2 10.0 x 23.0 x 30.0 5 34205 500 400
2.2 10.5x 23.5 % 30.0 5 34225 450 350
2.4 11.0 x 24.0 x 30.0 55 34245 400 350
2.7 11.5x24.5x 30.0 55 34275 400 350
3 12.0 x 25.0 x 30.0 6 34305 350 350
3.3 13.0 x 26.5 x 30.0 6.5 34335 300 300
3.6 13.5 x26.5 x30.0 4 34365 300 300
3.9 14.0 x 27.0 x 30.0 74 34395 300 300

Note
1. The shading indicates preferred types.

1996 Oct 21 563



Philips Components

Preliminary specification

AC and Pulse

metallized polypropylene film capacitors

MKP 479

MKP 479 GENERAL DATA

PITCH 10/15 mm

seating
plane

hole @1.0ford; =06 | ) A
d A | ‘
hole @ 1.3 ford; = 0.8 é», él 4<th
0<a <50° DR951080
Fig.4 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.068 puF <10x 1074 <15x 10
0.068 uF < C < 0.1 uF <10x 104 <20 x 1074
0.1 uF <C<0.22 uF <10x 104 <25 x 10~
0.22 uF < C<0.47 uF <10 x 104 <30 x 104
Rated voltage pulse slope (dU/dt)g at Uggc:
P=10.0 mm 70 Vius
P=15.0 mm 60 V/us
R between leads, for C < 1.0 uF >100000 MQ
Available 250 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. lt=3.5+0.5 mm +5% 2222 479 44... preferred
Loose in box
lf=5.0+1.0 mm 5% 2222 479 42... on request
Taped on reel H =16.0 mm; note 1 5% 2222 479 45... on request
Note

1. H=in-tape height; for detailed specifications refer to this handbook, Chapter "Packaging".

1996 Oct 21
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Philips Components

Preliminary specification

AC and Pulse
metallized polypropylene film capacitors

MKP 479

URdc = 250 V; Upae = 160 V/Up., = 450 V

loose and taped

CATALOGUE NUMBER 2222 479

AND PACKAGING

DIMENSIONS LOOSE IN BOX; Iy = 3.5 +0.5 mm REEL
(2 b h | MASS
max max ~ Imax as Igits O
(HF) e fgy | lastSdighs o
(mm) catalogue number(!) sPQ sPQ
C-tol = +5%
Pitch = 10.0 +0.4 mm; d; = 0.60 0.06 mm; A = 2.0 +1.0/-0.5 mm
0.047 44473
0.051 44513
0.056 44563
0.062 44623
6.0x15.0x 12.5 0.9 1000 1000
0.068 44683
0.075 44753
0.082 44823
0.091 44913
0.1 6.5x15.5x 12.5 1 44104 | 1000 900
Pitch = 15.0 £0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.11 j 44114
0.12 44124
0.13 44134
0.15 44154
66 x16.5% 17,5 1.3 1500 900
0.16 44164
0.18 44184
0.20 44204
0.22 44224
0.24 7.0x16.0%x17.5 1.4 44244 1250 800
0.27 44274
.5 % 16:5%17.5 1.5 1250 800
0.30 44304
0.33 80x17.0x17.5 1.6 44334 1250 700
0.36 44364
85x17.5x17.6 74 1000 700
0.39 44394
0.43 9.0x18.0x17.5 1.8 44434 1000 600
0.47 9.5x 185 x17.6 1.9 44474 900 600
Note
1. The shading indicates preferred types.
1996 Oct 21 565



Philips Components

Preliminary specification

AC and Pulse
. ' . MKP 479
metallized polypropylene film capacitors
MKP 479 GENERAL DATA PITCH 22.5/27.5 mm
DL b
seating I
plane
hole @ 1.0 ford; = 0.6
hole @ 1.3 for d; = 0.8 <—>/ 1 | = =0,
0<o <50 DR951080
Fig.5 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.47 uF < C <0.68 uF <15x 1074 <50 x 104
0.68 uF <C < 1.0 uF <20 x 104 <70 x 104
1.0uF <C<2.0uF <25x 1074 <90 x 104
20uF<C<2.7pF <30x 1074 <100 x 104
Rated voltage pulse slope (dU/dt)g at Urgc:
P =225 mm 30 V/us
P =27.5mm 20 V/us
R between leads, for C < 1.0 uF >100000 MQ
RC between leads, for C > 1.0 uF >100000 s
Available 250 V DC versions
. FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. lk=3.540.5 mm 5% 2222 479 44... preferred
Loose in box
lk=5.0+1.0 mm +5% 2222 479 42... on request
Taped on reel H = 16.0 mm; note 1 +5% 2222 479 45... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21
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Philips Components Preliminary specification

AC and Pulse

) . . MKP 479
metallized polypropylene film capacitors
URdc = 250 V; Upac = 160 V/Up., = 450 V loose and taped
CATALOGUE NUMBER 2222 479 ..... AND PACKAGING
c DIMENSIONS MASS LOOSE IN BOX; I; = 3.5 +0.5 mm REEL
(uF) Bmax X Nmax X Imax (©) last 5 digits of
(mm) catalogue number(!) SPQ SPQ
C-tol = £5%
Pitch = 22.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.51 44514
7.0 x20.0 x 26.0 1.8 650 550
0.56 44564
0.62 44624
7.5 %x20.5x26.0 1.9 600 500
0.68 44684 ]
0.75 8.0x21.0x26.0 2 44754 550 500
0.82 8.5 % 21.5%.26.0 2.1 44824 500 450
0.91 9.0 x22.0 x 26.0 2.4 44914 450 450
1.0 9.5x22.5x26.0 2.5 44105 450 400
1.1 10.0 x 23.0 X 26.0 2.6 44115 400 400
1.2 10.5x 23.5% 26.0 2.7 44125 350 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
1.8 10.0 x 23.0 x 30.0 5 44135 500 400
1.5 10.5 x23.5 x 30.0 5 44155 450 350
1.6 11.0 x24.0 x 30.0 55 44165 400 350
1.8 11.5 % 24.5'% 30:0 55 44185 _1 400 350
2.0 12.5 x25.5:X 30.0 65 44205 350 300
2.2 13.0 X 26.5 x 30.0 6.5 44225 300 300
2.4 185 X26.5'x 30.0 7 44245 300 300
2.7 14.0 x 27.0 x 30.0 7 44275 300 300
3.0 15.0 x 28.0 x 30.0 75 44305 250 250

Note
1. The shading indicates preferred types.
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Philips Components Preliminary specification

AC and Pulse
. . . MKP 479
metallized polypropylene film capacitors
MKP 479 GENERAL DATA PITCH 10/15 mm
b
— -
i
seating
plane
hole @ 1.0 for dy = 0.6
hole @ 1.3 ford, =0.8 <—>_,‘ > < @d,
DR951080
Fig.6 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C <0.047 uF <10x 1074 <15 x 104
0.047 uF < C < 0.1 uF <10x 10 <20 x 104
0.1 uF<C<0.22 uF <10x 104 <25x 107
Rated voltage pulse slope (dU/dt)g at Ugqe:
P =10.0 mm 80 V/us
P=15.0 mm 70 Vius
R between leads, for C < 1.0 uF >100000 MQ
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) lt= 3.5 £0.5 mm +5% 2222 479 54... preferred
Loose in box
lf=5.0£1.0 mm 5% 2222 479 52... on request
Taped on reel H =16.0 mm; note 1 +5% 2222 479 55... on request

Note
1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Preliminary specification

AC and Pulse
metallized polypropylene film capacitors

MKP 479

Ugdc = 400 V; Ugac = 200 V/Up, = 560 V

loose and taped

CATALOGUE NUMBER 2222 479

AND PACKAGING

o DIMENSIONS MASS LOOSE IN BOX; |y = 3.5 +0.5 mm REEL
(WF) Dmax X(:‘nn'\:x X Imax (9) last 5 digits of
) catalogue number(!) SPQ sPQ
C-tol = 5%
Pitch = 10.0 £0.4 mm; d; = 0.60 0.06 mm; A = 2.0 +1.0/-0.5 mm
0.022 54223
0.024 54243
0.027 54273
0.03 54303
0.033 6.0 x 15.0 x12.,5 0.9 54333 1000 1000
0.036 54363
0.039 54393
0.043 54433
0.047 54473
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.051 54513
0.056 54563
0.062 54623
6.5 156:5 x17.5 1.3 1500 900
0.068 54683
0.075 54753
0.082 54823
0.091 54913
0.1 54104
7.0x16.0x17.5 1.4 1250 800
0.11 54114
0.12 54124
0.13 54134
0.15 7:5% 168 x17.5 1.5 54154 1250 800
0.16 8.0 17.0 X 17.5 1.6 54164 1250 700
ko 8.5:x17.5 x17.5 1.7 Al 1000 700
0.2 54204
0.22 9.0x18.0x17.5 1.8 54224 1000 600
Note
1. The shading indicates preferred types.
1996 Oct 21 569



Philips Components Preliminary specification

AC and Pulse
. i : MKP 479
metallized polypropylene film capacitors
MKP 479 GENERAL DATA PITCH 22.5/27.5 mm
b
— -
seating
plane
N
hole @ 1.0 ford; = 0.6
P 7 |
hole @ 1.3 ford; =0.8 <«—»" == Qd,
O0<o <50 DR951080
Fig.7 Outline.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.22 uF < C <0.33 uF <10x 1074 <30x 107
0.33 uF < C <0.47 uF <10x 104 <35x 1074
0.47 uF < C £0.68 uF <15 x 1074 <45 x 104
0.68 uF <C<1.0puF <15x 104 <50 x 104
1.0uF<C<1.2pF <20x 1074 <70x 1074
Rated voltage pulse slope (dU/dt)g at Uggc:
P =225 mm 35 V/us
P =27.5mm 25 V/us
R between leads, for C < 1.0 uF >100000 MQ
RC between leads, for C > 1.0 uF >100000 s
Available 400 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. Iy =3.5 0.5 mm +5% 2222 479 54... preferred
Loose in box
lt=5.0£1.0 mm 5% 2222 479 52... on request
Taped on reel H =16.0 mm; note 1 5% 2222 479 55... on request
Note

1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging’.
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URgdc = 400 V; Ugac = 200 V/U., = 560 V loose and taped

CATALOGUE NUMBER 2222 479

AND PACKAGING

» DIMENSIONS — LOOSE IN BOX; Iy = 3.5 +0.5 mm REEL
(uF) Pmax X Nmax X Imax (©) last 5 digits of
(mm) catalogue number() SPQ sPQ
C-tol = £5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.24 6.5 x19.5 x26.0 1.7 54244 750 600
0.27 7.0 x20.0 x 26.0 1.8 54274 650 550
0.3 54304
7.5%x20.5x%26.0 1.9 600 500
0.33 54334
0.36 8.0x21.0x26.0 2 54364 550 500
0.39 54394
8.5x21.5%x26.0 2.1 500 450
0.43 54434
0.47 9.0x22.0x26.0 2.4 54474 450 450
0.51 9.5 x22.5x%x26.0 25 54514 450 400
0.56 10.0 x 23.0 x 26.0 2.6 54564 400 400
0.62 10.5 x 23.5 x 26.0 2.7 54624 350 350
Pitch = 27.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
0.68 10.0 x 24.0 x 30.0 5 54684 450 400
0.75 10.5 x 23.5 x 30.0 5 54754 450 350
0.82 11.0 x 24.0 x 30.0 5.5 54824 400 350
0.91 11.5 x 24.5 x 30.0 5.5 54914 400 350
1.0 12.0 x 25.0 x 30.0 6 54105 350 350
1.1 12.5 x 25.5 x 30.0 6.5 54115 350 300
1.2 13.0 x 26.5 x 30.0 6.5 54125 300 300
Note
1. The shading indicates preferred types.
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MKP 479 GENERAL DATA PITCH 10/15 mm
b
\
seating
plane
hole @ 1.0 fordy = 0.6
hole @ 1.3 ford; = 0.8 »‘Fﬂdt
DR951080
Fig.8 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
C<0.027 uF <10x 104 <15x 104
0.027 puF < C <0.047 pF <10x 1074 <20x 1074
0.047 uF <C <0.11 uF <10x 104 <25 x 104
Rated voltage pulse slope (dU/dt)g at Uggc:
P =10.0 mm 100 V/us
P=15.0 mm 90 V/us
R between leads, for C < 1.0 uF >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
) Iy =3.5+0.5 mm +5% 2222 479 64... preferred
Loose in box
lf=5.0+1.0 mm +5% 2222 479 62... on request
Taped on reel H = 16.0 mm; note 1 +5% 2222 479 65... on request

Note
1. H =in-tape height; for detailed specifications refer to this handbook, Chapter “Packaging”.

1996 Oct 21 §72



Philips Components

Preliminary specification

AC and Pulse
metallized polypropylene film capacitors

MKP 479

Updc = 630 V; Ugac = 200 V/Uj,., = 560 V

loose and taped

CATALOGUE NUMBER 2222 479

AND PACKAGING

@ DIMENSIONS ——— LOOSE IN BOX; I; = 3.5 +0.5 mm REEL
(1F) Bmax X Nmax X Imax (9) last 5 digits of
(mm) catalogue number(!) sPQ SPQ
C-tol = t5%
Pitch = 10.0 £0.4 mm; d; = 0.60 0.06 mm; A = 2.0 +1.0/~0.5 mm
0.01 64103
0.011 64113
0.012 64123
0.013 64133
0.015 64153
6.0x 15.0x 125 0.9 1000 1000
0.016 64163
0.018 64183
0.02 64203
0.022 64223
0.024 64243
0.027 6.5x15.5x12.5 1 64273 1000 900
Pitch = 15.0 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.03 64303
0.033 64333
0.036 64363
0.039 64393
6.5 15:5% 17.5 1.3 1500 900
0.043 64433
0.047 64473
0.051 64513
0.056 64563
0.062 7.0x16.0x 175 1.4 64623 1250 800
0.068 75x16.5%17.5 15 64683 1250 800
0.075 64753
80x17.0% 175 1.6 1250 700
0.082 64823
0.091 85 X17.5X 175 17 64913 1000 700
0.1 9.0x18.0x17.5 1.8 64104 1000 600
0.1 95x185x17.5 1.9 64114 900 600
Note
1. The shading indicates preferred types.
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MKP 479 GENERAL DATA

PITCH 22.5/27.5 mm

| b |
> -
seating
plane
hole @ 1.0 ford; = 0.6 /Um“im’ Iy
/ ey ‘
hole & 1.3Tord, =0.8 4" w’y] F > = 0d,
0<o <50° DR951080
Fig.9 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 10 kHz at 100 kHz
Tangent of loss angle:
0.11 uF < C<0.22 uF <10x 107 <30 x 107
022 uF<C<0.3uF <10x 104 <35x 104
0.3uF <C<0.47uF £15% 107 <45x 104
0.47 uF < C <0.68 uF <20x 104 <70x 1074
Rated voltage pulse slope (dU/dt)g at Uggc:
P =225 mm 45 V/us
P =27.5mm 30 V/us
R between leads, for C < 1.0 uF >100000 MQ
Available 630 V DC versions
FIRST 9 DIGITS OF
PACKAGING DIMENSIONS C-tol CATALOGUE NUMBER ORDERING
. l=3.5+0.5 mm +5% 2222 479 64... preferred
Loose in box
lf=5.0+1.0 mm +5% 2222 479 62... on request
Taped on reel H=16.0 mm; note 1 +5% 2222 479 65... on request
Note

1. H=in tape height; for detailed specifications refer to this handbook, Chapter "Packaging".
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metallized polypropylene film capacitors
URgc = 630 V; Upac = 200 V/Up,., = 560 V loose and taped
CATALOGUE NUMBER 2222 479 ..... AND PACKAGING
5 N D"VLE':"S'OXNIS NIASS LOOS'E.lN BOX; Iy = 3.5 £0.5 mm REEL
(uF) max X Nmax X Imax (9 last 5 digits of
(mm) catalogue number(!) SPQ SPQ
C-tol = +5%
Pitch = 22.5 +0.4 mm; d; = 0.80 £0.08 mm; A = 2.5 +1.4/-0.5 mm
012 6.5x19.5 x26.0 1.7 64124 750 600
0.13 7.0 x20.0 x 26.0 1.8 64134 650 550
0.15 64154
7.5 %x20.5 x26.0 1.9 600 500
0.16 64164
0.18 8.0x21.0x26.0 2 64184 550 500
0.20 8.5x21.5%x26.0 21 64204 500 450
0.22 64224
9.0 x22.0 x 26.0 2.4 450 450
0.24 64244
0.27 9.5 x22.5x26.0 25 64274 450 400
0.30 10.0 x 23.0 x 26.0 2.7 64304 400 400
Pitch = 27.5 +0.4 mm; d; = 0.80 +0.08 mm; A = 2.5 +1.4/-0.5 mm
0.33 9.5 x22.5 x30.0 5 64334 550 400
0.36 10.0 x 22.5 x 30.0 5 64364 500 400
0.39 10.5 X 23.0x 30.0 5 64394 450 350
0.43 11.0 x 23.0 x 30.0 5:5 64434 450 350
0.47 11.5x24.5 x 30.0 55 64474 400 350
0.51 12.0 x 25.0 x 30.0 6 64514 350 350
0.56 13.0 x 26.5 x 30.0 6.5 64564 300 300
0.62 135 x26.5 %.30.0 6.5 64624 300 300
0.68 14.0 x 27.0 x 30.0 7 64684 300 300

Note
1. The shading indicates preferred types.
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CONSTRUCTION

Description

e Low-inductive wound cell of metallized polypropylene
(PP) film, epoxy lacquered.

* Radial leads, solder-coated wire:
— Copper clad steel wire (pitch = 4e and 6e)
— Copper wire (pitch = 9e and 11e).

MKP metallised polypropylene film

@ %
f
texs |
oo o
o £
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o, %
T
3T 5
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T
o8
e S—
L =

~ metal spray layer —

connecting wire —

DRO7311 ||

Fig.10 Construction.
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Mounting
NORMAL USE

The capacitors are designed for mounting on
printed-circuit boards. The capacitors packed in bandoliers
are designed for mounting on printed-circuit boards by
automatic insertion machines.

For detailed tape specifications refer to this handbook,
Chapter "Packaging".

SPECIFIC METHOD OF MOUNTING TO WITHSTAND VIBRATION
AND SHOCK

In order to withstand vibration and shock tests, it must be
ensured that the stand-off pips are in good contact with the
printed-circuit board:

e For pitches of <15 mm capacitors shall be mechanically
fixed by the leads.

e For larger pitches the capacitors shall be mounted in the
same way and the body clamped.

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an
ambient free air temperature of 23 +1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing, a conditioning period shall be
applied over 96 +4 hours by heating the products in a
circulating air oven at the rated temperature and a relative
humidity not exceeding 20%.
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Capacitance

All capacitance values are specified at 1 kHz.

DR951250

AC/IC
(%)

2

-50 0 50 Tomt (°C) 100

Fig.11 Capacitance change as a function of frequency; typical curve.

Impedance
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10"
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\y L.
107! ——10nF
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f (Hz)

Fig.12 Impedance as a function of frequency; typical curves.
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Temperature
o Storage temperature: Tgig = —25 °C to +40 °C with RH maximum 80% without condensation.

Voltage
e Category voltage:
— Ucge = Upge for T =85 °C; Ugge = 0.7 Urge for T =100 °C
— Ugac = Upac for T =70 °C; Ugac = 0.7 Ugge for T =85 °C
o Test voltage between leads: 1.6 x Ugqc
¢ Test voltage between interconnected leads and case (foil method): 2840 V (DC).

Maximum RMS voltage (sinewave) as a function of frequency for Tamp < 70 °C

DR951210
- .
AC voltage |
) MKP 479
2
10 N Y N R, 3
N AN NI
NN N NN
N ) \
A N A A\,
\\‘\ NN \\ \\‘
N \\\i\ NG \\
\\o\e\\/ \59 N
% %, 0, S o T e
K o,oooo,(\‘ooo)\ o%\ o’u\l 2% S"A;
o' L . . NN > N i
10 10 10 10 tHy 1O
Fig.13 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 160 V.
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DR951220
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Fig.14 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 250 V.
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Fig.15 AC voltage (RMS value) as a function of frequency at Tamp <70 °C for Ugge = 400 V.
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Fig.16 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 630 V.

Maximum RMS voltage (sinewave) as a function of frequency for T,mp > 70 °C.
The maximum RMS voltage in Figs 13 to 16 has to be multiplied by a factor given in Fig.17.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Figs 20 and 21.

DR942020

h———r —
factor | |

1.0 I |
| |
0.8 ‘ \

0.6 1

I O e e e | R . I

-60 -40 -20 0 20 40 60 80 100
Tamp (°C)

Fig.17 Multiplying factor as a function of temperature.
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Tangent of Loss Angle
RATED VOLTAGE CAPACITANCE TANGENT OF LOSS ANGLE
U (V) at 10 kHz at 100 kHz
C<0.1puF <10x 104 <20 x 10~
0.1 uF <C<0.16 uF <10 x 10~ <25 x 104
0.16 uF < C <0.75 uF <10x 104 <30 x 104
160 0.75uF <C<1.0pF <15x 10 <55x 104
1.0uF<C<1.8uF <20 x 104 <75x 104
1.8uF <C<3.0uF <25 x 104 <80 x 104
3.0uF<C<39uF <380x 104 <110 x 10
C <0.068 uF <10x 104 <15% 104
0.068 uF < C <0.100 puF <10x 104 <20 x 104
0.100 pF < C < 0.220 uF <10 x 104 <25 x 10~
250 0.220 uF < C <0.470 uF <10x 104 <30x 104
0.470 uF < C < 0.680 uF <15x 104 <50x 104
0.680 uF <C < 1.0 uF <20 x 104 <70 x 104
1.0uF<C<20uF <25 x 1074 <90 x 104
20uF <CuF <30 x 1074 <100 x 104
C <0.047 uF <10x 104 <15x 104
0.047 uF <C < 0.1 puF <10x 104 L20% 1074
0.1 uF < C <0.22 uF <10 x 104 <25 x 104
o 0.22 uyF < C<0.33 uF <10x 104 <30 x 104
0.33uF < C<0.47 uF <10x 104 <35x 104
0.47 uF < C<0.68 uF <15x 104 <45 x 104
0.68 uF < C < 1.0 uF <15 x 104 <50 x 10~
1.0uF<C<12uF <20 x 10~ <70 x 10~
C <0.027 uF <10x 104 L5 104
0.027 uF < C <0.047 uF <10x 104 <20x 104
- 0.11 uF < C <0.22 uF <10x 104 <25 x 104
022 uF <C<0.3uF <10x 104 <30 x 104
0.3uF <C<0.47 uF <15x 104 <45 x 104
0.47 uF < C < 0.68 uF <15 x 104 <50 x 104
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DRY51260
10°
7
dissipation ;
factor g
(x107% A /143
2
/4?/ :
102 13 077 d
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10°
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160 V: 250 V: 400 V: 630 V:
C <0.10 uF, curve 2. C <0.068 pF, curve 1. C <0.043 pF, curve 1. C <0.024 puF, curve 1.
C<0.16 uF, curve 3. C <0.091 pF, curve 2. C<0.1pF, curve 2. C <0.047 pF, curve 2.
C<0.75 uF, curve 4. C <0.220 pF, curve 3. C<0.22 pF, curve 3. C<0.11 pF, curve 3.
C < 1.0 uF, curve 8. C <0.470 uF, curve 4. C <0.33 uF, curve 4. C <0.22 pF, curve 3.
C < 1.8 uF, curve 9. C <0.680 uF, curve 7. C <0.47 uF, curve 5. C <0.3 uF, curve 4.
C < 3.0 uF, curve 10. C <1.0 uF, curve 9. C <0.68 uF, curve 6. C < 0.47 pF, curve 6.
C < 3.9 uF, curve 13. C <2.0 uF, curve 11. C <1.0 uF, curve 7. C <0.68 uF, curve 7.
C <2.7 uF, curve 12. C <1.2 uF, curve 9.
Fig.18 Tangent of loss angle as a function of frequency, typical curves.
Rated voltage pulse slope (dU/dt)g
RATED VOLTAGE MAXIMUM RATED PULSE LOAD (V/us)(V®
Ur (V) P =10.0 mm P=15.0mm P=225mm P=27.5mm
160 60 50 25 15
250 70 60 30 20
400 80 70 35 25
630 100 90 45 30
Notes

1

2. Therated voltage pulse slope is valid for ambient temperatures up to 70 °C. For higher temperatures a derating factor

If the pulse voltage is lower than the rated voltage, the values may be multiplied by Ugqc and divided by the applied

voltage.

of 3% per Kelvin shall be applied.
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Insulation Resistance

The insulation resistance is measured after a voltage has been applied for 1 minute £5 seconds, the voltage being
100 £15 V for the 100, 160, 250 and 400 V versions, and 500 +50 V for the 630 V versions:

* Resistance between leads, for C < 1 puF: >100000 MQ

¢ RC between leads, for C > 1 uF: >100000 s

¢ Resistance between interconnected leads and case (foil method): >100000 MQ.

DR05317

108

RC

(s)

\
108
X
N
X
w 0 20
40 60 80 Tomp (C) 100

Fig.19 RC product as a function of ambient free air temperature; typical curve.
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Maximum dissipation
Power dissipation curves as a function of pitch and 250 il
capacitor thickness (see Figs 20 and 21) Pra i '
(mW) |
PITCH 500 10
bmax (mm) 5 \
(mm)
10 15 225 275 E N
150 7
4.0 1 3 = - N\
4.5 2 4 - - g \ \\
5.0 3 4 9 10 100 e NN
3 |
5.5 4 5 10 11 2 ! \
6.0 4 5 10 11 50 —
6.5 5 6 1 12
7.0 - 6 1 12 0
75 . 7 12 13 0 20 40 60 soT (aéz))o
amb
8.0 — 7 12 14
8.5 = 8 13 14
P Fig.20 Maximum dissipation as a function
9.0 _ 8 L 2 of ambient free air temperature,
9.5 = 9 14 15 at various capacitor dimensions.
10.0 = 9 14 16
10.5 - - 14 17
11.0 - - - 17
11 5 _ _ 5 18 e DR951290
12.0 - - - 18 P
12.5 - - — 19 (mW)
13.0 = = - 19 2l
135 - - - 19 500 - X
14.0 = = = 19 b \\
17 \\
14.5 = = - 20 15 \
15.0 - - - 20 - 1 ]
156.5 - - - 21
16.0 - - - 21
o |
0 20 40 60 80 100
Tamb (:C)
Fig.21 Maximum dissipation as a function
of ambient free air temperature,
at various capacitor dimensions.
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Application note(!)

To select the capacitor for a certain
application, the following conditions
must be checked:

1.

The peak voltage (Up) shall not
be greater then the rated DC
voltage (Ugqc)

The peak-to-peak voltage (Up-p)
shall not be greater than 2 x /2
times the rated AC voltage (Urac)
to avoid the ionisation inception
level.

The peak current (Ip) shall not
exceed the maximum peak
current, defined as maximum
voltage pulse slope (dU/dt)
multiplied by the capacitance:
du

Ipmax = C(a)max
Or the voltage slope shall not
exceed the rated voltage pulse
slope. If the pulse voltage is lower
than the rated voltage, the values
(see Section “Rated voltage pulse
slope (dU/dt)R” for more details)
may be multiplied by Ugqc and
divided by applied voltage.

The dissipated power shall not be
greater than the maximum
permissible power dissipation
stated in the Figs. 20 and 21.

The free air ambient temperature
for the capacitor does not exceed
the category temperature.

Q)

Peak-to-peak current tables for
S-correction application, are available
on request.

1996 Oct 21

6. Since in circuits used at voltages
over 280 V peak-to-peak the risk
for an intrinsically active
flammability after a capacitor
breakdown (short circuit)
increases, itis recommended that
the power to the component is
limited to 10 times the maximum
allowed power dissipation (Pmax)
during the short circuit failure
mode of the capacitor.

Example: C = 470 nF - 250 V used
for S-correction:

In this application the following pulse
criteria apply:

Upp =108 V;Up =170 V; T4 = 12 ps;
To=64ps; lbp=5A.

The ambient temperature is 50 °C.

Checking the conditions

1.

The peak voltage U, = 170 V is
lower than 250 V (DC).

The peak-to-peak voltage 108 V
is lower than
2xV2x 160 V (AC) = 450 Up.p.

Ip =2.5 Ais lower than
0.47uF x 60 V/ us = 28 A).

The dissipated power is about
40 mW as calculated with Fourier
terms and tgd maximum values.
This is less than 160 mW,
allowed for a capacitor with
dimensions: byax = 9.5 and pitch
=15 mm at 50 °C.

The free air ambient temperature
is more than 50 °C, and lower
than 100 °C.

Depends on actual application.

DR961460

Fig.22 Application example pulse criteria.
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MARKING
Product marking

Capacitors are marked on top in black ink with the
following information:

1.
2.

o g s W

Pezg47n J 400V

Manufacturer’s logo (only for pitches > 10 mm)

479 MKP H1

Manufacturer's type designation with code for
DR951100

dielectric material (MKP 479))
Rated capacitance code in accordance with “/EC 62”
Rated (DC) voltage (e.g. 400 V)

Tolerance on rated capacitance J = +5%
d Fig.23 Example of marking.

Year and month of manufacture in code(e.g. H1).

Package marking

The package containing the capacitors is marked as shown in Fig.24.

g ™~ Barcode label marking
[ PHILIPS COMPONENTS
> | MADE IM BELGILM LINE MARKING EXPLANATION
3. | AC & PULSE METAL. FILM CAPACITOR 1 Manufacturer's name
4.| MKP RADIAL EPOXY LACOUERED TYPE 2 Country of origin
5| 8.16u.F 5% °258= 55718856 3 Sub-family
4 Type description
5 Capacitance value in uF, tolerance, voltage

6. and climatic category (“/EC 68-1")

H0: 12345678
lmm.lmlm'mmmmml' Product type description

7.| ORIG RPC
H170 HE Quantity and production period, year and

mm‘mmmmmmm week code

& T"PE MKP 479 10 Product code (12NC)

lMWﬂMWWWWMWWHMWlW

o | BTY 1500 DATE

IMMMWWMWMMNMWHMWH

o ( Co000 2R3 479 43164

Preference origin code: A

© o N o

A

CCA325

Fig.24 Barcode label.
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QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20"

Component solvent resistance

solder bath: 260 °C; 10 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

lac/cl <1%
for 250 to 630 V: 22.5/27.5 mm pitch

lac/c| <2%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch

Atan § <5 x 104 (C <100 nF)
Atan § <10 x 10 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Robustness of component

Vibration:
“IEC 68-2-6"

Shock:
“IEC 68-2-27"

10 Hz to 55 kHz; amplitude
0.75 mm or acceleration 98 m/s2;
6 hours

half sinewave; 490 m/s2; 11 ms

[ac/Cl <1%
for 250 to 630 V: 22.5/27.5 mm pitch

lac/C| <2%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch

Atan § <5 x 104 (C <100 nF)
Atan 8 <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Climatic sequence

Dry heat:
“IEC 68-2-2”

“IEC 68-2-30"

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,

remaining cycles:
“IEC 68-2-30”

Damp heat, cyclic, test Db, first cycle:

16 hours; 85 °C

2 hours; -55 °C

lac/cl 1%
for 250 to 630 V: 22.5/27.5 mm pitch

lac/c| <3%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch

Atan § <5 x 104 (C <100 nF)
Atan § <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Rins = 50% of specified value
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Philips Components

Preliminary specification

AC and Pulse

metallized polypropylene film capacitors

MKP 479

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Other applicable tests

Damp heat, steady state: 56 days; 40 °C; 90 to 95% RH lac/Cl <1%
“IEC 68-2-3 for 250 to 630 V: 22.5/27.5 mm pitch
lac/C| <3%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch
Rins = 50% of specified value
Endurance (AC): 2000 hours; 85 °C |ac/C| <5%
“EC 384-17" 1.25 % Upac (RMS); 50 Hz

Atan § <5 x 104 (C <100 nF)
Atan 8 <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Rins = 50% of specified value

Heat storage:
“IEC 384-17"

2000 hours; 85 °C

lacic| <1%
for 250 to 630 V: 22.5/27.5 mm pitch

lac/c| <3%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch

Atan § <5 x 104 (C <100 nF)
Atan § <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Resistance to soldering heat with
preheating:
“IEC 384-17"

body temperature: 100 °C;
bath temperature: 260 °C;
dwell time: 10 s

[aC/Cl <1%
for 250 to 630 V: 22.5/27.5 mm pitch

lac/c| <2%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch

Atan § <5 x 10 (C <100 nF)
Atan § <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)

Passive flammability: class C no burning

“IEC 695-2-2”

Endurance (DC): 2000 h: 1.25 x Upg; 85 °C |acicl| <1%

“IEC 384-17" for 250 to 630 V: 22.5/27.5 mm pitch
lac/c| <3%
for 160 V all pitches
250 V to 630 V:10 and 15 mm pitch
Atan § <5 x 104 (C <100 nF)
Atan § <10 x 104 (100 nF < C <470 nF)
Atan § <15 x 104 (C > 470 nF)
Rins = 50% of specified value

Note

1. For detailed information, see “Type specification”.
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Philips Components Maintenance type
R L T o A ST 1 5 EE i L o e P S ]

Polystyrene film foil capacitors KS 424 to 431

KS AXIAL CAPACITORS

—_—

—
—

DR04301
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e Supplied loose in box and taped on DESCRIPTION VALUE
reel.
Capacitance range 47 to 39000 pF
i + oo. + °o' + oo
APPLICATIONS Capacitance tolerance 15%; +2%; +1%
o Rated voltage (DC) 63 V; 160 V; 250 V; 630 V

n _cnrgtyts whare:gloss tolerance,. Climatic category 40/085/21
reliability and low losses are of prime =
importance, for example: tuned Rated temperature 85°C
circuits, filter and timing networks. Reference specification IEC 384-7

Stability class Class 3
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 424/428
KS 424/428 GENERAL DATA
It | It

[ N = . = ltot » ltot <13 mm for Imax <11 mm

| 0d 1 <1 Itot <18 mm for Imax <15 mm
L i ;é -
od e e—=i{— —_— e == : [l v
1 . T s 1

R i o013 d,
H b It Imax It

0.5 max
—_— > =

Fig.2 Outline, naked version.

DR931820

Fig.3 Outline, lacquered version.

Specific reference data for the 63 V DC capacitors

VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
1000 pF< C < 10000 pF <5x 104 <10x 104
10000 pF < C <£20000 pF <5x 1074 <15x 104
C > 20000 pF <5x 104 <25x 104
R between leads >100000 MQ
Available 63 V DC versions
PACKAGING VERSION C-tol Bl I ORDERING
1% 2222 428 8.... on request
:2?:? on i +2% 22224287.... on request
5% 2222 428 6.... on request
naked
+1% 2222 424 4.... on request
Loose in box +2% 2222 424 3.... on request
+5% 2222424 2.... on request
+1% 2222 428 4.... on request
IZ?:? an e +2% 2222 428 3.... on request
5% 2222 428 2.... on request
lacquered
+1% 2222 424 8.... on request
Loose in box +2% 2222 4247.... on request
+5% 2222 424 6.... on request
Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Maintenance type

Polystyrene film foil capacitors

KS 424 to 431

URgc =63 V; Ugac =25V

loose and taped

CATALOGUE NUMBER AND PACKAGING

i & 2222 428 ..... 2222 424 .....

b DIENSIEHS MASS naked version taped on reel loose in box
(E-24) Amax X Imax (9 —

(pF) (mm) g last 5 digits of

catalogue number SPQ®) sSPQ®
C-tol = +2% C-tol = +1%
I = 30.0 mm; d; = 0.60 £0.06 mm

2000 0.3 72002 82002

2200 3.8x11.0 0.3 72202 82202 3000 (2500) 400 (300)

2400 0.4 72402 82402

2700 0.4 72702 82702

3000 0.4 73002 83002

3300 4.0x11.0 0.4 73302 83302 2500 400 (300)

3600 0.4 73602 83602

3900 0.4 73902 83902

4300 0.5 74302 84302

4700 0.5 74702 84702

5100 45x11.0 05 75102 85102 2500 300 (250)

5600 0.5 75602 85602

6200 0.6 76202 86202

6800 5.0x11.0 06 76802 86802 1500 250 (200)

It = 28.0 mm; d; = 0.60 +0.06 mm

7500 0.6 77502 87502

8200 0.6 78202 88202

9100 5.0 x15.0 07 79102 89102 1500 300 (250)
10000 0.7 71003 81003
11000 0.8 71103 81103
12000 0.8 71203 81203
13000 HE MRl 0.9 71303 81303 Lo 250 (200)
15000 0.9 71503 81503
16000 1.4 71603 81603
18000 6.0 x15.0 1.1 71803 81803 1500 250 (200)
20000 1.3 72003 82003
22000 1.3 72203 82203
24000 6.5 X 150 1.4 70403 82403 1000 200 (150)
27000 1.5 72703 82703

- ) 1
30000 LR 1.7 73003 83003 1000 100
33000 1.9 73303 83303
36000 7.5 15.0 1.9 73603 83603 1000 150 (100)
39000 8.0 x 15.0 2.0 73903 83903 1000 150 (100)
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and of the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. Diameter dmax + 0.7 mm for lacquered versions.

3. SPQ in brackets for lacquered version.
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Maintenance type

Polystyrene film foil capacitors KS 425/429
KS 425/429 GENERAL DATA
It | It - | tot »/ ltot <13 mm for Imax <11 mm
od <1 <1 Itot < 18 mm for Imax <15 mm
L - — - -
} { ‘
G‘d = - -~ e “=‘ | r = =
Y @d, N 21.3 - ad,
b W L tmax gl
0.5 max DR931820
Naked version. Lacquered version.
Fig.4 Outline. Fig.5 Outline.
Specific reference data for the 160 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
1000 pF< C < 10000 pF 5% 107 <10x 104
10000 pF < C < 20000 pF <5x 104 <15 %1074
R between leads >100000 MQ
Available 160 V DC versions
FIRST 8 DIGITS OF
PACKAGING VERSION C-tol CATALOGUE NUMBER ORDERING
+1% 2222 429 8.... on request
:2:’:‘11 00 +2% 2222 4297.... on request
5% 2222 429 6.... on request
naked
+1% 2222 4254.... on request
Loose in box 2% 2222 425 3.... on request
5% 2222425 2.... on request
Taped | 1% 2222 429 4.... on request
nif: : i 2% 2222429 3.... on request
+5% 2222 429 2.... on request
lacquered
+1% 2222 425 8.... on request
Loose in box 2% 2222 4257.... on request
5% 2222 4256.... on request
Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Maintenance type

Polystyrene film foil capacitors KS 424 to 431
URdc = 160 V; Upac =63 V loose and taped
CATALOGUE NUMBER AND PACKAGING
" 2222 429 ..... 2222 425 .....
1 (2)
& DIMENSILNG MASS naked version taped on reel loose in box
(E-24) Amax X Imax (9)
(PF) (mm) 9 last 5 digits of
catalogue number sSPQ® spPQ®
C-tol=+2% | Ctol=+1%
Iy = 30.0 mm; d; = 0.60 +0.06 mm
1100 0.3 71102 81102
1200 3.8x11.0 0.3 71202 81202 3000 (2500) 400 (300)
1300 0.3 71302 81302
1500 0.4 71502 81502
1600 4.0x11.0 0.4 71602 81602 2500 400 (300)
1800 0.4 71802 81802
2000 0.4 72002 82002
2200 0.4 72202 82202
2400 45x11.0 05 79402 80402 2500 300 (250)
2700 0.5 72702 82702
3000 0.5 73002 83002
3300 0.5 73302 83302
3600 5.0%11.0 06 73602 83602 1500 250 (200)
3900 0.6 73902 83902
Iy = 28.0 mm; d; = 0.60 +0.06 mm
4300 0.6 74302 84302
4700 0.6 74702 84702
5100 5.0x15.0 0.6 75102 85102 1500 300 (250)
5600 0.7 75602 85602
6200 0.7 76202 86202
6800 0.8 76802 86802
: ; 2
7500 RO KIRE 0.8 77502 87502 S 250 (200)
8200 0.9 78202 88202
9100 6.0 x15.0 0.9 79102 89102 1500 250 (200)
10000 1.1 71003 81003
11000 14 71103 81103
12000 6.5% 15.0 1.2 71203 81203 1000 200 (150)
13000 1.3 71303 81303
15000 1.4 71503 81503
. ! 1 150 (100
16000 EREEES 15 71603 81603 - (40)
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of 2% or +1%) and of the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. Diameter dmax + 0.7 mm for lacquered versions.
3. SPQ in brackets for lacquered version.
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Maintenance type

Polystyrene film foil capacitors

KS 426/430

KS 426/430 GENERAL DATA

ltot

-

Itot <13 mm for Imax <11 mm

?d +<ﬂ i"ﬂot<18mmfor|max <15mm
1 o |
@‘d e - - — — = — === ] = % 4H >‘=7 — :}
X ad } 213 ad,
‘ ‘ It | max o
0.5 max [, D§931320
Naked version. Lacquered version.
Fig.6 Outline. Fig.7 Outline.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz at 1 MHz
Tangent of loss angle:
C <1000 pF <5x 104 = <10x 104
1000 pF < C £ 10000 pF <5 % 107 <10x 104 =
10000 pF < C < 20000 pF <5x 104 <15x 104 =
R between leads >100000 MQ
Available 250 V DC versions
FIRST 8 DIGITS OF
PACKAGING VERSION C-tol CATALOGUE NUMBER ORDERING
1% 2222 4308.... on request
sz:? an resk +2% 2222 4307.... on request
+5% 2222 4306.... on request
naked
+1% 2222 426 4.... on request
Loose in box +2% 2222 426 3.... on request
+5% 2222 426 2.... on request
S—_— ; +1% 2222 4304.... on request
nif: ‘Kaen +2% 2222430 3.... on request
+5% 2222430 2.... on request
lacquered
1% 2222 426 8.... on request
Loose in box 2% 2222 426 7.... on request
+5% 2222 426 6.... on request
Note

1. For detailed specifications refer to this handbook, Chapter “Packaging’”.
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Philips Components

Maintenance type

Polystyrene film foil capacitors

KS 424 to 431

URdc =250 V; Ugac =125V

loose and taped

CATALOGUE NUMBER AND PACKAGING

0 2] 2222 430 ..... 2222 426 .....
G DIMENSIONS MASS naked version taped on reel loose in box
(E-24) Amax X Imax (9) =
(pF) (mm) ) last 5 digits of
catalogue number SPQ®) SPQ®
C-tol =+2% C-tol = +1%
It = 30.0 mm; d; = 0.60 £0.06 mm
560 0.3 75601 85601
620 3.8% 11.0 0.3 76201 86201 3000 (2500) 400 (300)
680 0.3 76801 86801
750 0.3 77501 87501
820 04 78201 88201
910 4.0x11.0 04 79101 89101 2500 400 (300)
1000 0.4 71002 81002
1100 0.4 71102 81102
1200 0.5 71202 81202
1300 A% Thi 0.5 71302 81302 2500 500 =50
1500 0.5 71502 81502
1600 0.5 71602 81602
1800 0.5 71802 81802
2000 5.0x11.0 06 72002 82002 1500 250 (200)
2200 0.6 72202 82202
l; = 28.0 mm; d; = 0.60 +0.06 mm
2400 0.6 72402 82402
2700 0.6 72702 82702
3000 0.6 73002 83002
3300 5.0%15.0 0.6 73302 83302 1500 300 (250)
3600 0.7 73602 83602
3900 0.7 73902 83902
4300 0.7 74302 84302
4700 0.8 74702 84702
v : 2
5100 S8 a0 0.8 75102 85102 e 501(200)
5600 0.9 75602 85602
2
6200 6.0 x 15.0 09 76202 86202 1500 250 (200)
6800 1.1 76802 86802
1
7500 6.5 x15.0 11 77502 87502 1000 200 (150)
8200 1.3 78202 88202
9100 Wl w1n0 1.3 79102 89102 T L
10000 1.5 71003 81003
11000 R Eial 1.6 71103 81103 1890 T {6
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and of the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. Diameter dmax + 0.7 mm for lacquered versions.

3. SPQ in brackets for lacquered version.
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Maintenance type

Polystyrene film foil capacitors

KS 427/431

KS 427/431 GENERAL DATA

I tot |

\\‘ I l > It 190, ltot <13 mm for Imax <11 mm
t ‘ ?d $‘ﬂ i>‘~hot<18mmfcr Imax <15 mm
\ ‘
Jd == - - — ——— 7771H,% - =%{ }z:::%
| 1 N
L ody ¥ 21.3-] | od,
It | | max It |
0.5 max L DRO4. DR931820 ‘
Naked version. Lacquered version.
Fig.8 Outline. Fig.9 Outline.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 10 kHz at 1 MHz
Tangent of loss angle:
C <1000 pF <5x 104 - <10x 104
1000 pF < C <£10000 pF <5 % 1074 <10x 104 -
R between leads >100000 MQ
Available 630 V DC versions
FIRST 8 DIGITS OF
PACKAGING VERSION C-tol CATALOGUE NUMBER ORDERING
+1% 2222 431 8.... on request
:2?:? an reek 2% 2222 4317.... on request
+5% 2222 4316.... on request
naked
+1% 2222 427 4.... on request
Loose in box +2% 2222 427 3.... on request
5% 2222 427 2.... on request
Taed | 1% 2222 431 4.... on request
o e +2% 2222 431 3.... on request
5% 2222 431 2.... on request
lacquered
+1% 2222 427 8.... on request
Loose in box +2% 2222 427 7.... on request
5% 2222 427 6.... on request
Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components Maintenance type

Polystyrene film foil capacitors KS 424 to 431
Urdc = 630 V; Upac = 250 V loose and taped
CATALOGUE NUMBER AND PACKAGING
o DIMENSIONSE! 2222 431 ..... 2222 427 .....
MASS naked version taped on reel loose in box
(E-24) Amax X Imax () —
(PF) (mm) g last 5 digits of
catalogue number SPQ®) SPQ®)
C-tol = +2% C-tol = +1%
It = 30.0 mm; d; = 0.60 +0.06 mm
47 74709 84709
51 75109 85109
56 75609 85609
62 76209 86209
68 76809 86809
75 77509 87509
82 78209 88209
91 79109 89109
100 0.2 71001 81001
110 71101 81101
120 3.8x11.0 71201 81201 3000 (2500) 400 (300)
130 71301 81301
150 71501 81501
160 71601 81601
180 71801 81801
200 72001 82001
220 72201 82201
240 72401 82401
270 0.3 72701 82701
300 73001 83001
330 73301 83301
360 73601 83601
390 4.0x11.0 0.3 73901 83901 2500 400 (300)
430 74301 84301
470 74701 84701
510 75101 85101
560 45x%x11.0 0.3 75601 85601 2500 300 (250)
620 76201 86201
680 76801 86801
750 0.4 77501 87501
820 0.4 78201 88201
910 0.5 79101 89101
1000 50 3¢°11.0 05 71002 81002 1500 250 (200)
1100 0.5 71102 81102
1200 0.5 71202 81202
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of £2% or £1%) and of the E96 series (with a tolerance of £1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. Diameter dmax + 0.7 mm for lacquered versions with Iyax = 11 .0 mm.
3. SPQ in brackets for lacquered version.
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Philips Components Maintenance type

Polystyrene film foil capacitors KS 427/431
URgdc = 630 V; Ugac = 250 V loose and taped
CATALOGUE NUMBER AND PACKAGING
2222 431 ..... 2222 427 .....
1) @)
£ RIMENSIOHS MASS naked version taped on reel loose in box
(E-24) Amax X lmax (9)
(pF) (mm) last 5 digits of
catalogue number SPQ® sSPQ®
C-tol =+2% C-tol = 1%
l; = 28.0 mm; d; = 0.60 +0.06 mm
1300 0.6 71302 81302
1500 5.00x 15.0 0.6 71502 81502 1500 300 (250)
1600 0.7 71602 81602
1800 0.8 71802 81802
2000 0.8 72002 82002
55x%15.0 1500 250 (200)
2200 0.9 72202 82202
2400 0.9 72402 82402
2700 6.0 x 15.0 1.4 72702 82702 1500 250 (200)
3000 1.1 73002 83002
6.5x15.0 1000 200 (150)
3300 1.4 73302 83302
3600 1.4 73602 83602
7.0x15.0 1000 150 (100)
3900 1.4 73902 83902
4300 1.7 74302 84302
7.5x15.0 1000 150 (100)
4700 1.7 74702 84702
5100 17 75102 85102
8.0x15.0 1000 150 (100)
5600 2.0 75602 85602
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of 2% or £1%) and of the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

Diameter dmax + 1.0 mm for lacquered versions with lhax = 15 .0 mm.
SPQ in brackets for lacquered version.
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Philips Components

Maintenance type

Polystyrene film foil capacitors

KS 424 to 431

MARKING

Product marking

The capacitors are marked with black ink with the following information:

Rated capacitance code in accordance with “/EC 62”
Tolerance on rated capacitance: F = +1%; G 2%; J = +5%
Rated voltage (DC) (e.g. 63 V)

Code for dielectric material (KS)

Production date code in accordance with “/EC 62, clause 5.

U -

Package marking

The package containing the capacitors is marked as shown in Fig.10.

MARKING EXAMPLE
8n2
G 63
KS D2.

(PHILIPS COMPONENTS |

1.
2. | MADE IN BELGItM LINE
3. | POLYSTYREMNE FILM-FOIL CAPRCITOR 1
4. | KS AXIAL TYPE 2
5. | 2080pF  +1% B3V= 4098521 3
4
5
6.
6

LTELLIUTT T il

7.| 0RIG R]17@ RPC H@ 1234

LI T

5| TPE KS 424 .

T i

o | UTY 420 DRTE gBaS

AR R
o |cooer0 ppPR 4P4 42002

CCA345

Fig.10 Barcode label.

Barcode label marking

MARKING EXPLANATION

Manufacturer's name
Country of origin
Sub-family

Type description

Capacitance value, tolerance, voltage and
climatic category (“IEC 68-1")

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Product type description

Quantity and production period, year and
week code

Product code (12NC)
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Philips Components

Product specification

APPLICATIONS

¢ In circuits where close tolerance,
reliability and low losses are of
prime importance, for example:
tuned circuits, filter and timing
networks.

1996 Oct 21

Polypropylene film foil capacitors KP 460 to 464
KP AXIAL EPOXY LACQUERED TYPES
S B
j S 3
I %
G e
F—1
: I
Fig.1 Simplified outlines.
FEATURES QUICK REFERENCE DATA
e Supplied loose in box, taped on reel DESCRIPTION VALUE
or unidirectional. = :
Capacitance range (E12 series) 47 to 62000 pF

Capacitance tolerance

+5% (E24 series);
+2% (E24, E48 series);
+1% (E24, E48, E96 series)

Rated voltage (DC)

63 V; 160 V; 250 V; 400 V; 630 V

Climatic category

40/100/56

Rated temperature 85 °C
Maximum application temperature 100 °C
Reference specification IEC 384-13
Stability class for:
63, 160, 250 V versions Class 1
400, 630 V versions Class 2

603




Philips Components Product specification

Polypropylene film foil capacitors KP 460
KP 460 GENERAL DATA
7.2 max
o Omax
% ltot <13 mm for Imax <11 mm
<1 i.\_ ltot <16 mm for Imax <15 mm
Y - —
0d =—m % };: %: 16.5
}7‘ § 213 | Qdy,
‘ 't | max ‘ Iy ﬂ )
dimensions in mm seating plane ; ez
= hole g1 $/5'08T8:4 i
Fig.2 Outlines.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
5000 pF < C <20000 pF <5x 1074 <15x 104
20000 pF < C <47000 pF 5% 104 <25x 10~
C > 47000 pF <5x 10 <40x 104
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Available 63 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
+1% 2222 4608.... preferred
Taped on reel; note 1 2% 2222 4607.... preferred
+5% 2222 4606.... on request
1% 2222 46004.... on request
Loose in box 2% 2222 460 3.... on request
5% 2222 460 2.... on request
19
Unidirectional; note 1 L b 8 W
2% 2222 460 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note
1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Philips Components

Product specification

Polypropylene film foil capacitors

KP 460 to 464

URdc =63 V; URac =40V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 460

..... AND PACKAGING

TAPED ON REEL LOOSE
) IN UNIDIRECTIONAL
¢ ERSIING MASS TAPE DISTANCE 63.5 mm BOX
(E 24) Amax X Imax (9)
(pF) (mm) last 5 digits of . i
catalogue number(?) -tol = -tol =
g SPQ SPQ +99, +19% SPQ
C-tol =+2% | C-tol = +1%
I = 30.0 mm; d; = 0.60 £0.06 mm
6800 0.5 76802 86802 06802 16802
7500 0.5 77502 87502 07502 17502
50 x11.0 2500 250 1000
8200 0.6 78202 88202 08202 18202
9100 0.6 79102 89102 09102 19102
I = 28.0 mm; d; = 0.60 +0.06 mm
10000 0.6 71003
11000 0.6 71103
12000 0.7 71203
13000 0.8 71303
15000 55:x:15.0 0.7 71503 1500 250 - - -
16000 0.7 71603
18000 0.8 71803
20000 0.8 72003
22000 0.9 72203
24000 0.9 72403
6.0 x 15.0 1500 250 - - -
27000 1.0 72703
30000 11 73003
33000 6.5x15.0 1.2 73303 1000 200 - - -
36000 1.2 73603
39000 1.3 73903
7.0x15.0 1000 150 - = -
43000 1.4 74303
47000 15 747
75 ¥15.0 0 1000 150 - s -
51000 1.6 75103
56000 10 75603
8.0 x15.0 1000 150 - - =
62000 1.8 76203
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and the E96 series (with a tolerance of £1%). The specifications of these intermediate

values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Product specification

Polypropylene film foil capacitors KP 461
KP 461 GENERAL DATA
‘_#,‘ ltot <13 mm for Imax <11 mm N\ | 1
+ ;_}1_ §1 L¢_tot <18 mm for Imax <15 mm [} S I
@d :ﬂ%\“} %:ﬁz: 'tot 16.5
f 01 3 ‘
| max i It v
dimensions in mm seating plane ; e
DR05304 Hole el »508’1’8"4 -
Fig.3 Outlines.
Specific reference data for the 160 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
1000 pF < C < 5000 pF <5 x 1074 <10x 10
5000 pF < C < 20000 pF <5x 104 <15 x 104
20000 pF < C < 39000 pF <5x104 <25 x 104
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Available 160 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
+1% 2222 461 8.... preferred
Taped on reel; note 1 +2% 2222 461 7.... preferred
5% 2222 461 6.... on request
+1% 2222 461 4.... on request
Loose in box 2% 2222 461 3.... on request
+5% 2222 461 2.... on request
+19 461 1.... t
Unidirectional; note 1 E i e
2% 2222 461 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

URdc =160 V; Unac =63V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 461

AND PACKAGING

TAPED ON REEL LOOSE

C | DIMENSIONS |y :ss|  TAPE DISTANCE 63.5 mm B'é‘x e
(E 24) dmax X Imax ()

(PF) (mm) last 5 digits of . .

catalogue number(@ SPQ sPQ t;%— 11(:/0— sPQ
C-tol =+2% | C-tol = 1%

It = 30.0 mm; d; = 0.60 £0.06 mm

3600 0.5 73602 83602 03602 13602

3900 0.5 73902 83902 03902 13902

4300 0.5 74302 84302 04302 14302

4700 5.0x11.0 0.5 74702 84702 2500 250 04702 14702 1000

5100 0.5 75102 85102 05102 15102

5600 0.5 75602 85602 05602 15602

6200 0.6 76202 | 86202 [ 06202 16202
Iy = 28.0 mm; d; = 0.60 +0.06 mm

6800 0.4 76802 86802

7500 0.7 77502 87502

8200 0.6 78202 88202

9100 0.6 79102 89102
10000 5.51x 1510 0.7 71003 81003 1500 250 - - =
11000 0.7 71103 81103
12000 0.7 71203 81208
13000 0.8 71303 81303
15000 0.8 71503 81503
16000 0.9 71603 81603
18000 6.0x 15.0 0.9 71803 81803 1500 250 = = =
20000 1.0 72003 82003 -
22000 1.1 72203 82203

6.5x15.0 - 1000 200 - - —
24000 1.4 72403 82403
27000 7.0x15.0 12 72703 82703 1000 150 = - =
30000 7 55 160 1.3 73003 83003 1000 150 B _ 3
33000 1.4 73303 83303
36000 1.5 73603 83603
aoooo | 20180 16 | 73903 Bages | 00| ™0 B B B
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Polypropylene film foil capacitors KP 462

KP 462 GENERAL DATA

—» ltot <13 mm for Imax <11 mm

<1 <1 Itot <16 mm for Imax <15 mm R
v e - -
12
(os I ————= :‘<—j;‘= l:izc lot
T @d;
G Tmax g O [
dimensions in mm seating plane
tile &1 508705 <
Fig.4 Outlines.
Specific reference data for the 250 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
1000 pF < C < 5000 pF <5%x 1074 <10x 1074
5000 pF < C < 20000 pF <5x 104 <15x 104
20000 pF < C < 22000 pF <5x 104 <25 x 1074
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Available 250 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
1% 2222 462 8.... preferred
Taped on reel; note 1 2% 2222 4627.... preferred
5% 2222 462 6.... on request
+1% 2222 462 4.... on request
Loose in box +2% 2222 462 3.... on request
+5% 2222 462 2.... on request
e 5] +1% 2222 462 1.... on request
Unidirectional; note 1
2% 2222 462 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note
1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

Urdc = 250 V; Ugac = 125 V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 462

AND PACKAGING

TAPED ON REEL LOOSE

en RIMESSIGbES MASS TAPE DISTANCE 63.5 mm I UHIDIRERERRL
(E 24) Amax X Imax (9) BOX

(pF) (mm) . last 5 digits of P Cotol

catalogue number(2 sPQ SPQ ey o= sSPQ
C-tol =+2% | C-tol = 1%

Iy = 30.0 mm; d; = 0.60 +0.06 mm

1200 0.5 71202 81202 01202 11202

1300 0.5 71302 81302 01302 11302

1500 0.4 71502 81502 01502 11502

1600 0.5 71602 81602 01602 11602

1800 0.6 71802 81802 01802 11802

2000 5.0 x 11.0 0.6 72002 82002 2500 250 02002 12002 1000

2200 0.5 72202 82202 02202 12202

2400 0.5 72402 82402 02402 12402

2700 0.5 72702 82702 02702 12702

3000 0.5 73002 83002 03002 13002

3300 0.5 73302 83302 03302 13302
Iy = 28.0 mm; d; = 0.60 £0.06 mm

3600 0.5 73602 83602

3900 0.5 73902 83902

4300 0.6 74302 84302

4700 0.6 74702 84702

5100 5.5 % 15:0 0.6 75102 85102 1500 250 - = -

5600 0.6 75602 85602

6200 0.7 76202 86202

6800 0.7 76802 86802

7500 0.7 77502 87502

8200 0.8 78202 88202

9100 6.0 x 15.0 0.8 79102 89102 1500 250 - - -
10000 0.9 71003 81003
11000 0.9 71103 81103
12000 6.5x 15.0 1.0 71203 81203 1000 200 - - =
13000 1.0 71303 81303
15000 1.1 71503 81503
16000 | 0% 190 12 71603 gigoa | 1000 | 1%0 B B B
18000 7.5x%15.0 1.3 71803 81803 1000 150 = B B
20000 1.4 72003 82003
22000 ao=isn 15 72203 82203 1000 e il . Il

Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Product specification

Polypropylene film foil capacitors KP 463
KP463 GENERAL DATA
la—— IIL,A Itot <13 mm for Imax <11 mm
><s1 <1 < ltot <16 mm for Imax <15 mm E T s
Y g
04 ———L{ — ZF s
I i 7 od,
L g e lmawo g, My o v v
dimensions in mm seating plane
hole ot ~508'04 <
Fig.5 Outlines.
Specific reference data for the 400 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz at 1 MHz("
Tangent of loss angle:
C < 1000 pF <5x 104 - <10x 104
1000 pF < C < 5000 pF <5x 104 <10x 1074 -
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Note
1. For unidirectional capacitors <13 x 1074.
Available 400 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
+1% 2222 463 8.... preferred
Taped on reel; note 1 +2% 2222 4637.... preferred
5% 2222 463 6.... on request
+1% 2222 463 4.... on request
Loose in box +2% 2222 463 3.... on request
5% 2222 463 2.... on request
- ) +1% 2222 463 1.... on request
Unidirectional; note 1
2% 2222 463 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note

1. For detailed specifications refer to this handbook, Chapter “Packaging’.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

URdc = 400 V; Upae = 160 V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 463

AND PACKAGING

TAPED ON REEL LOOSE
(EC(214)],) DLMENXS:ONS MASS TAPE DISTANCE 63.5 mm Bg\lx VRIPIREG TR,
max max (g)
(pF) (mm) last 5 digits of fede -
catalogue number(® sPQ sPQ 5% iy SPQ
C-tol =+2% | C-tol = +1%
l; = 30.0 mm; d; = 0.60 +0.06 mm
620 0.5 76201 86201 06201 16201
680 0.5 76801 86801 06801 16801
250 0.5 77501 87501 07501 17501
820 5.0x11.0 0.5 78201 88201 2500 250 08201 18201 1000
910 0.5 79101 89101 09101 19101
1000 0.5 71002 81002 01002 11002
1100 0.5 71102 81102 01102 11102
It = 28.0 mm; d; = 0.60 +0.06 mm
1200 0.5 71202 81202
1300 0.5 71302 81302
1500 5.5x 15.0 0.6 71502 81502 1500 050 B " "
1600 0.6 71602 81602
1800 0.6 71802 81802
2000 0.7 72002 82002
2200 0.7 72202 82202
2400 0.8 72402 82402
6.0x15.0 1500 250 = = =
2700 0.8 72702 82702
3000 0.9 73002 83002
3300 0.9 73302 83302
3600 6.5x15.0 1.0 73602 83602 1000 200 - = =
3900 1.0 73902 83902
4300 1.4 74302 84302
4700 70x15.0 i | 74702 84702 1000 150 - - =
5100 1.2 75102 85102
5600 1.3 75602 85602
g200 | [ 0X1%0 13 | 76202 geacp | 100 | 0 B B B
6800 1.4 76802 86802
7500 8.0x15.0 1.5 77502 87502 1000 150 - - -
8200 1.5 78202 88202
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of £2% or +1%) and the E96 series (with a tolerance of £1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Product specification

Polypropylene film foil capacitors KP 464
KP 464 GENERAL DATA
 J2max
o Omax
- r——r—l ot » ltot <13 mm for Imax <11 mm A
g <ﬂ <1 o < ltot 16 mm for Imax <15 mm
v |
0 — 1Y }: e
— 1)\ a 165
i 013 @dy
e o Tmax ‘ It
dimensions in mm seating plane el
ool __gostd4 4
Fig.6 Outlines.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz at 1 MHz(")
Tangent of loss angle:
C <1000 pF <5x 10 - <10x 104
1000 pF < C < 5000 pF <5x 104 <10x 1074 -
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Note
1. For unidirectional capacitors <13 x 104,
Available 630 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
+1% 2222 464 8.... preferred
Taped on reel; note 1 +2% 2222464 7.... preferred
5% 2222 464 6.... on request
+1% 2222 464 4.... on request
Loose in box +2% 2222 464 3.... on request
5% 2222 464 2.... on request
+19 2222 464 1....
Unidirectional; note 1 i 2 ol peruest
2% 2222 464 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Polypropylene film foil capacitors KP 460 to 464

URdc = 630 V; Ugac =200V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 464 ....x AND PACKAGING

TAPED ON REEL LOOSE
(ggz‘) DLMENXS:ONS MASS TAPE DISTANCE 63.5 mm Bg‘x i
max max (g)
(PF) (mm) last 5 digits of - el
catalogue number® SPQ sPQ iz‘:/: g %— sPQ
C-tol = +2% | C-tol = +1%
Iy = 30.0 mm; d; = 0.60 +0.06 mm
47 0.4 74709 84709 04709 14709
51 0.4 75109 85109 05109 15109
56 0.4 75609 85609 05609 15609
62 0.4 76209 86209 06209 16209
68 0.4 76809 86809 06809 16809
75 0.4 77509 87509 07509 17509
82 0.4 78209 88209 08209 18209
91 0.4 79109 89109 09109 19109
100 0.4 71001 81001 01001 11001
110 0.4 71101 81101 01101 11101
120 0.4 71201 81201 01201 11201
130 0.5 71301 81301 01301 11301
150 0.4 71501 81501 01501 11501
160 5.0x11.0 0.4 71601 81601 2500 250 01601 11601 1000
180 0.5 71801 81801 01801 11801
200 0.5 72001 82001 02001 12001
220 0.6 72201 82201 02201 12201
240 0.6 72401 82401 02401 12401
270 0.6 72701 82701 02701 12701
300 0.7 73001 83001 03001 13001
330 0.4 73301 83301 03301 13301
360 0.4 73601 83601 03601 13601
390 0.5 73901 83901 03901 13901
430 0% 74301 84301 04301 14301
470 0:5 74701 84701 04701 14701
510 0.5 75101 85101 05101 15101
560 0.5 75601 85601 05601 15601
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a
tolerance of +2% or +1%) and the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Product specification

Polypropylene film foil capacitors KP 464
KP 464 GENERAL DATA
ltot ltot <13 mm for Imax <11 mm N i
< Itotgmmmlor\maxsiSmm A
@1 8-
<—>~< l max >1< - ,'
dimensions in mm seating plane e
i hole g1
Fig.7 Outlines.
Specific reference data for the 630 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz at 1 MHz(")
Tangent of loss angle:
C < 1000 pF £5x 104 - <10x 104
1000 pF < C < 5000 pF <5x 104 <10x 104 -
R between leads >100000 MQ
R between interconnected leads and case >100000 MQ
Note
1. For unidirectional capacitors <13 x 104,
Available 630 V DC versions
FIRST 8 DIGITS OF
PACKAGING C-tol CATALOGUE NUMBER ORDERING
+1% 2222 464 8.... preferred
Taped on reel; note 1 +2% 2222464 7.... preferred
5% 2222 464 6.... on request
+1% 2222 464 4.... on request
Loose in box 2% 2222 464 3.... on request
5% 2222 464 2.... on request
L +1% 2222 464 1.... on request
Unidirectional; note 1
+2% 2222 464 0.... on request
Available on request
PACKAGING TAPE DISTANCE (mm)
Taped in ammopack 52.5; note 1

Note

1. For detailed specifications refer to this handbook, Chapter “Packaging”.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

UHdC =630 v; URac =200V

loose, taped and unidirectional

CATALOGUE NUMBER 2222 464

AND PACKAGING

TAPED ON REEL LOOSE
(1) IN UNIDIRECTIONAL
c DIMENSIONS MASS TAPE DISTANCE 63.5 mm BOX
(E 24) Amax % Imax (9)
(PF) (mm) last 5 digits of dtel i
catalogue number® -tol = -tol =
9 SPQ SPQ +2% 1% SPQ
C-tol =+2% | C-tol = £1%
Iy = 28.0 mm; d; = 0.60 £0.06 mm
620 0.5 76201 86201
680 0.5 76801 86801
750 0.5 77501 87501
820 0.6 78201 88201
5.5 % 15.0 1500 250 - - -
910 0.6 79101 89101
1000 0.6 71002 81002
1100 0.7 71102 81102
1200 0.7 71202 81202
1300 0.7 71302 81302
1500 0.8 71502 81502
6.0x15.0 1500 250 - = -
1600 0.8 71602 81602
1800 0.9 71802 81802
2000 0.9 72002 82002
2200 6.5:% 15.0 1.0 72202 82202 1000 200 - - =
2400 1.0 72402 82402
2700 14 72702 82702
7.0x15.0 1000 150 - = -
3000 1.2 73002 83002
3300 1.3 73302 83302
3600 7.5%15.0 1.3 73602 83602 1000 150 - = =
3900 1.4 73902 83902
4300 1.5 74302 84302
8.0x15.0 1000 150 — - -
4700 1.5 74702 84702
Notes

1. In addition to the values of the E24 series as quoted, intermediate values are available of the E48 series (with a

tolerance of +2% or +1%) and the E96 series (with a tolerance of +1%). The specifications of these intermediate
values are equal to the specifications of the next higher value of the E24 series.

2. The shading indicates preferred types.
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Product specification

Polypropylene film foil capacitors KP 460 to 464
CONSTRUCTION
Description nt ; a
e Low-inductive wound cell of metal ,/L ] I

foil and a polypropylene film [ = J
e Protected by a hard, ' L - 1 J

water-repellent solvent-resistant ; ' ,

blue epoxy lacquer L

[ ]
e Axial iron leads, solder-coated. ] U
. polypropylene film lead - tin foil

Mounting
NORMAL USE

The capacitors are suitable for
vertical or horizontal mounting on
printed-circuit boards. The capacitors
packed on bandoliers are designed
for mounting on printed-circuit boards
by means of automatic insertion
machines.

SPECIFIC METHOD OF MOUNTING TO
WITHSTAND VIBRATION AND SHOCK

The capacitors shall be mechanically
fixed by the leads.

connecting wire

Fig.8 Construction.

SOLDERING CONDITIONS

The capacitance stability is
dependent on the maximum
temperature the capacitor reaches
during soldering.

Figure 9 shows the typical effect of
AC/C as a function of soldering time

under the worst possible mounting
conditions (horizontal on the PCB,
minimum possible pitch) and with
80 °C preheating.

DR05303

0.4

Ac/c
(%)

.

07

| ////////

o >

7

oo

-0.4

g

\

227

-0.8

8 10
soldering time (s)

Fig.9 AC/C as a function of soldering time.
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Philips Components Product specification

Polypropylene film foil capacitors KP 460 to 464

RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply to an ambient free air temperature of 23 =1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 50 +2%.

For reference testing, a conditioning period shall be applied of 96 +4 hours by heating the products in a circulating air
oven at the rated temperature and a relative humidity not exceeding 20%.

Capacitance

¢ All capacitance values are specified at 1 kHz.

e Temperature coefficient:
— between —40 and +20 °C for C < 1000 pF: —(125 +125) x 10-6/K
— between —40 and +20 °C for C > 1000 pF: —(125 +60) x 10-6/K
— between +20 and +100 °C: —(125 +125) x 10-8/K.

DR05310

AC/IC
) —

-40 0 40 80 T

(°C)

Fig.10 Capacitance as a function of ambient temperature; typical curve.

Temperature

e Storage temperature: Tgg = —25 to +40 °C with RH maximum 80% without condensation.

Voltage

e Category voltage: U; = 0.7 x Urgc
e Test voltage between leads: 2 x Urgc
o Test voltage between interconnected leads and case (foil method): 2 x Ugge (min. 400 V).
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Polypropylene film foil capacitors KP 460 to 464

Maximum RMS voltage (sinewave) as a function of frequency for T, <70 °C

DR05311

102

AC voltage
v)

0
s, &
&

s O
%
%
|
100 g |

4 5 6 7 8
10 10 10 10 f (Hz) 10

Fig.11 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 63 V.

DR05312

102 T T T
I | |
= ==
AC voltage N\, ‘
v) I
10! AN
N
N
7
‘900
S \I\OA
)
_N% |
NARN
109 J <
104 10° 108 v B
0 10 f (Hz) 10

Fig.12 AC voltage (RMS value) as a function of frequency at Tmp < 70 °C for Ugge = 160 V.
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Polypropylene film foil capacitors

KP 460 to 464
DR05313
10% : T
AC voltage
(V)
102
10’
)
0000 Oo
25 [ NJOR
ey
10°
10 10° 108 107 f (H2) 108

Fig.13 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Upge = 250 V.

DR05314
103 l
AC voltage
(V)
102
™N
10’
0@ 7y ()
0 0 0
e Oor o0
100 1
104 10%

6 7 8
10 10 f (Hz) 10

Fig.14 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Urgc = 400 V.
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Polypropylene film foil capacitors KP 460 to 464
DRO05315
10°
AC voltage
(\%)
! N
102
N
N Y
1 +—+—t—
10 Gt
7>, )
N on
\\
N [ N
100 |
10 10° 108 107 f (H2) 108
Fig.15 AC voltage (RMS value) as a function of frequency at Tamp < 70 °C for Ugge = 630 V.

Maximum RMS voltage (sinewave) as a function of frequency for Tamp > 70 °C

The maximum RMS voltage in Figs 11 to 15 has to be multiplied by a factor given in Fig.16.

The power dissipation has to be checked, and must not exceed the maximum allowed power shown in Fig.19.

1.2 = T
factor | ‘ ‘
1.0 -
[ |
o8 | | _ || \
L\ ] ] RN
0.6 + — ‘ = - e = ol S S, S
0.4, s |
02 : ‘ ‘ | o _ =, [
oL__| ‘ _— = = = -t ]
-60 -40 -20 0 20 40 60 80

Joo
Tamb (°C)

Fig.16 Multiplying factor as a function of temperature.
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Product specification

Polypropylene film foil capacitors KP 460 to 464
Tangent of loss angle
TANGENT OF LOSS ANGLE
CAPACITANCE
at 1 kHz at 100 kHz at 1 MHz(")
C <1000 pF <5x 104 - <10x 104
1000 pF < C <5000 pF <5x 104 <10x 104 =
5000 pF < C <20000 pF <5x 104 215 X404 =
20000 pF < C <£47000 pF <5x104 <25x 1074 -
C >47000 pF <5x 104 <40x 104 &
Note
1. For unidirectional capacitors <13 x 1074
DRO05316
10
dissipation
factor !
(x10-4 ) A
L
//
—»———'//"’————
1
0.1
10! 103 104 10° 108 f (Ha) 107
Fig.17 Tangent of loss angle as a function of frequency; typical curve.
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Polypropylene film foil capacitors KP 460 to 464

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 minute 5 seconds, the voltage being
10 +1 V for the 63 V version, 100 £15 V for the 160, 250 and 400 V versions and 500 £50 V for the 630 V version:

¢ R between leads: >100000 MQ
¢ R between interconnected leads and case (foil method): >100000 MQ.

106 : DRO05317
]
RC
(s) i
\;\\\
105
A\
N
|
1
|
o 0 20
40 60 80 T () 100
Fig.18 RC product as a function of ambient free air temperature; typical curve.
Inductance

* L dependent on lead and capacitor length: <10 nH/cm.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

Maximum dissipation

CURVE DIMENSIONS

z Amax X Imax
(see Fig.19) (mm)

5.0x11.0

5.5:% 150

6.0 x 15.0

6.5%15.0

7.0x15.0

7.5x15.0

Njojo(~h|lO[ND| =

8.0x15.0

Application note

To select the capacitor for a certain application, the
following conditions must be checked:

1. The peak voltage (Up) shall not be greater than the
rated DC voltage (Uggqc)-

2. The peak-to-peak voltage (Up.p) shall not be greater
than 2 x /2 times the rated AC voltage (Ugac) to avoid
the ionisation inception level.

3. There is no limit for the peak current (I,) or voltage
pulse slope (dU/dt) in the application.

4. The dissipated power shall not be greater than the
maximum permissible power dissipation stated in
Fig.19.

5. The free air ambient temperature for the capacitor is
not exceeding the category temperature.

1996 Oct 21

100

Prmax
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Fig.19 Maximum dissipation as a function of
ambient temperature.
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Product specification

Polypropylene film foil capacitors

KP 460 to 464

MARKING MARKING EXAMPLE
Product marking 8n2
The capacitors are marked in black ink with the following information: Ges3
1. Rated capacitance code in accordance with “/EC 62” RPLE
2. Rated voltage (DC) (e.g. 63 V) FrLIPS:
3. Tolerance on rated capacitance: F = £1%; G 2%; J =%5%
4. Code for dielectric material (KP)
5. Production date code in accordance with “/EC 62, clause 5”
6. Manufacturer (PHILIPS).
Package marking
The package containing the capacitors is marked as shown in Fig.20.
4" N Barcode label marking

[ PHILIPS COMPONENTS

2 | MADE IN BELGIIM LINE MARKING EXPLANATION

3. | POLYPROPYLENE FILM-FOIL CAPACITOR 1 Manufacturer's name

4. | KP RAXIAL EPOXY LACOUERED TYPE 2 Country of origin

5. | 47pF 1% 538v= 40-100-56 3 Sub-family

U-C=8.7 X UR 4 Type description
5 Capacitance value, tolerance, voltage and

»

L LE LT it I

7.| ORIG {17@ RPC HQ 1234

5| TYPE KP 464 8

0 T e -

° | ATY 259 DATE ggesS

T
o (co00w 3333 464 44708

CCA346

Fig.20 Barcode label.

climatic category (“IEC 68-1")

Preference origin code: A

Country of origin in code: 170 (Belgium)
Responsible production centre: HQ
Work order: WO

Product type description

Quantity and production period, year and
week code

Product code (12NC)
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Philips Components

Product specification

Polypropylene film foil capacitors

KP 460 to 464

QUICK REFERENCE TEST REQUIREMENTS (see note 1)

TEST

PROCEDURE
(quick reference)

REQUIREMENTS

Robustness of leads

Tensile and bending:
“IEC 68-2-21"

Resistance to soldering heat:
“IEC 68-2-20”

Component solvent resistance

solder bath: 260 °C; 5 s

isopropyl alcohol; 23 °C; 5 minutes

no visible damage
legible marking

|AC/C|< 2% +1 pF (C < 1100 pF)
|AC/C|< 1% (C > 1100 pF)

Robustness of component

Vibration:
“IEC 68-2-6”

Shock:
“IEC 68-2-27"

10 to 55 Hz; amplitude 0.75 mm or
acceleration 98 m/s?; 6 hours

half sinewave; 490 m/s2; 11 ms

|AC/C|< 2% +1 pF (C < 1100 pF)
|AC/Cl< 1% (C > 1100 pF)

Rins = 50% of specified value

Climatic sequence

Dry heat:

“IEC 68-2-2"

Damp heat, cyclic, test Db,
first cycle:

“IEC 68-2-30”

Cold:

“IEC 68-2-1"

Damp heat, cyclic, test Db,
remaining cycles:

“IEC 68-2-30°

16 hours; 100 °C

2 hours; —40 °C

|AC/Cl< 1% +1 pF (C < 1100 pF)
|AC/Cl< 1% (C > 1100 pF)

Rins = 50% of specified value

Other applicable tests

Damp heat, steady state:
“IEC 68-2-3”

56 days; 40 °C; 90 to 95% RH

|AC/C|< 1% +1 pF (C < 1100 pF)
|AC/C|< 1% (C > 1100 pF)

Rins = 50% of specified value

Endurance (DC):
“IEC 384-13”

1000 hours;
1.5 % URdc; 85°C
1.5 X Ugge; 100 °C

| AC/C|< 2% +1 pF (C < 1100 pF)
|AC/C|< 1% (C > 1100 pF)

Rins = 100% of specified value

Variation of capacitance with
temperature:
“IEC 384-13"

static method; one cycle

|AC/C|< 2% +1 pF (C < 1100 pF)
|AC/Cl< 1% (C > 1100 pF)

Rins = 10000 MQ

Heat storage:

1000 hours; 100 °C

| AC/C|< 2% +1 pF (C < 1100 pF)

“IEC 384-13" |AC/C|< 1% (C > 1100 pF)
Resistance to soldering heat with body temperature: 100 °C | AC/C|< 2% +1 pF (C < 1100 pF)
preheating: bath temperature: 260 °C |AC/C|< 1% (C > 1100 pF)

“IEC 384-13” dwell time: 5 s
Note

1. For detailed information: see “Type specification’.
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Philips Components Maintenance type
R R e A e e T T B T B o B e S e P SO W S ™

Polystyrene film foil capacitors KS 443

KS RADIAL POTTED CAPACITORS

mw e v r 1l

Fig.1 Simplified outlines.

FEATURES QUICK REFERENCE DATA
e 2.54 to 7.62 mm lead pitch DESCRIPTION VALUE
* Supplied loose and taped on reel Capacitance range (E96 series) 100 to 34000 pF
e The dimensions are such that, in Capacitance tolerance +1%
combination with currently
available ferrites, a high package Ratsd voiRge (O0) iRy
density is possible. Climatic category 55/070/56 (class 1)
55/085/56 (class 3)
Rated temperature 70 °C (class 1)
APPLICATIONS 85 °C (class 3)
¢ In LC filters, particularly in Reference specification IEC 384-7
telephony equipment, where high | stapility class Class 1.and 3

requirements are imposed on
precision, stability, resistance to
humidity, dissipation factor and
reliability.
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
KS 443 GENERAL DATA
i 5.0 max. l_s max) <1 0'0@, 6.25 max
‘ T —
i N T j | : .
7.5 max ] 7.5 max Ll 6.25 max
| I e Mo Y o L A
i i i '
13 max 13 llnax 13 max 13 max
Y N 2 Y Y ,
T T b =T LT )
0.5 Y 05 S ) 0.5 0.5 . |
Fig.2 Outlines.
Specific reference data for the 63 V DC capacitors
VALUE
DESCRIPTION
at 1 kHz at 100 kHz at 1 MHz
Tangent of loss angle:
C <500 pF <5x 104 - <10x 104
500 pF < C <1000 pF <5x 104 - <15x 104
1000 pF < C <£10000 pF <5x 104 <10x 1074 -
10000 pF < C <15000 pF <5x 104 <15x 104 -
15000 pF < C <20000 pF <5x 104 <25 x 104 -
20000 pF < C <30000 pF <5x 104 <40x 104 —
C > 30000 pF <5x 10 <60 x 10~* -
R between leads >500000 MQ
R between interconnected leads >500000 MQ

Available versions

loose (taped versions on request)

c DIMENSIONS LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....

(E96) bxhxl LOOSE IN BOX
ipF) iy SR o0 stomm| k=B0i0mm| e
100 to 3920 5.0x13.0x7.5 200 - 41001 to 43922 on request
4120 to 15000 75x%x18:0%7.5 200 — 44122 to 41503 on request
15400 to 34000 10.0 x 13.0 x 10.0 100 - 41543 to 43403 on request
100 to 3920 5.0x13.0x7.5 200 61001 to 63922 - on request
100 to 3920 6.25x 13.0 x 6.25 200 - 31001 to 33922 on request
100 to 3920 %5%x13.0x7.5 200 71001 to 73922 81001 to 83922 on request
4120 to 7500 6.25 x 13.0 x 6.25 200 - 34122 to 37502 on request
4120 to 15000 7.5%13.0% 75 200 64122 to 61503 - on request
15400 to 34000 10.0 x 13.0 x 10.0 100 61543 to 63403 - on request
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
URdc =63 V; Ugac =25V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....
) LOOSE IN BOX —

X 1=

((lﬁ:ﬁ)) bx1=5.0x7.5mm bxl=7.5x7.5mm 6.25 x 6.25 mm
It =3.0 |g =5.0 |t =3.0 It =5.0 |' =5.0

+0.4/-0 mm +0/-1.0 mm +0.4/-0 mm +0/-1.0 mm +0/-1.0 mm
100 61001 41001 71001 81001 31001
102 61021 41021 71021 81021 31021
105 61051 41051 71051 81051 31051
107 61071 41071 71071 81071 31071
110 61101 41101 71101 81101 31101
113 61131 41131 71131 81131 311381
115 61151 41151 71151 81151 31151
118 61181 41181 71181 81181 31181
121 61211 41211 71211 81211 31211
124 61241 41241 71241 81241 31241
127 61271 41271 71271 81271 31271
130 61301 41301 71301 81301 31301
133 61331 41331 71331 81331 31331
137 61371 41371 71371 81371 31371
140 61401 41401 71401 81401 31401
143 61431 41431 71431 81431 31431
147 61471 41471 71471 81471 31471
150 61501 41501 71501 81501 31501
154 61541 41541 71541 81541 31541
158 61581 41581 71581 81581 31581
162 61621 41621 71621 81621 31621
165 61651 41651 71651 81651 31651
169 61691 41691 71691 81691 31691
174 61741 41741 71741 81741 31741
178 61781 41781 71781 81781 31781
182 61821 41821 71821 81821 31821
187 61871 41871 71871 81871 31871
191 61911 41911 71911 81911 31911
196 61961 41961 71961 81961 31961
200 62001 42001 72001 82001 32001
205 62051 42051 72051 82051 32051
210 62101 42101 72101 82101 32101
215 62151 42151 72151 82151 32151
221 62211 42211 72z2n 82211 32211
226 62261 42261 72261 82261 32261
232 62321 42321 72321 82321 32321
237 62371 42371 72371 82371 32371
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
Urdc = 63 V; Upac =25 V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....
LOOSE IN BOX

o bxl=
((iif;) bx1=5.0x7.5mm bx1=7.5x7.5mm 6.05 % B.25 i

ly=3.0 ly=5.0 lt=3.0 lg=5.0 lt=5.0

+0.4/-0 mm +0/-1.0 mm +0.4/-0 mm +0/-1.0 mm +0/-1.0 mm
243 62431 42431 72431 82431 32431
249 62491 42491 72491 82491 32491
255 62551 42551 72551 82551 32551
261 62611 42611 72611 82611 32611
267 62671 42671 72671 82671 32671
274 62741 42741 72741 82741 32741
280 62801 42801 72801 82801 32801
287 62871 42871 72871 82871 32871
294 62941 42941 72941 82941 32941
301 63011 43011 73011 83011 33011
309 63091 43091 73091 83091 33091
316 63161 43161 73161 83161 33161
324 63241 43241 73241 83241 33241
332 63321 43321 73321 83321 33321
340 63401 43401 73401 83401 33401
348 63481 43481 73481 83481 33481
357 63571 43571 73571 83571 33571
365 63651 43651 73651 83651 33651
374 63741 43741 73741 83741 33741
383 63831 43831 73831 83831 33831
392 63921 43921 73921 83921 33921
402 64021 44021 74021 84021 34021
412 64121 44121 74121 84121 34121
422 64221 44221 74221 84221 34221
432 64321 44321 74321 84321 34321
442 64421 44421 74421 84421 34421
453 64531 44531 74531 84531 34531
464 64641 44641 74641 84641 34641
475 64751 44751 74751 84751 34751
487 64871 44871 74871 84871 34871
499 64991 44991 74991 84991 34991
511 65111 45111 75111 85111 35111
523 65231 45231 75231 85231 35231
536 65361 45361 75361 85361 35361
549 65491 45491 75491 85491 35491
562 65621 45621 75621 85621 35621
576 65761 45761 75761 85761 35761
590 65901 45901 75901 85901 35901
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components Maintenance type

Polystyrene film foil capacitors KS 443
URdc =63 V; Upac =25 V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....
LOOSE IN BOX
e bxl
N e 192 P X =
(5)95) bx1=5.0x75mm bx!=75x75mm o e
Ii =3.0 It =5.0 It =3.0 |‘ =5.0 l( =5.0
+0.4/-0 mm +0/-1.0 mm +0.4/-0 mm +0/-1.0 mm +0/-1.0 mm
604 66041 46041 76041 86041 36041
619 66191 46191 76191 86191 36191
634 66341 46341 76341 86341 36341
649 66491 46491 76491 86491 36491
665 66651 46651 76651 86651 36651
681 66811 46811 76811 86811 36811
698 66981 46981 76981 86981 36981
715 67151 47151 77151 87151 37151
732 67321 47321 77321 87321 37321
750 67501 47501 77501 87501 37501
768 67681 47681 77681 87681 37681
787 67871 47871 77871 87871 37871
806 68061 48061 78061 88061 38061
825 68251 48251 78251 88251 38251
845 68451 48451 78451 88451 38451
866 68661 48661 78661 88661 38661
877 68771 48771 78771 88771 38771
909 69091 49091 79091 89091 39091
931 69311 49311 79311 89311 39311
953 69531 49531 79531 89531 39531
976 69761 49761 79761 89761 39761
1000 61002 41002 71002 81002 31002
1020 61022 41022 71022 81022 31022
1050 61052 41052 71052 81052 31052
1070 61072 41072 71072 81072 31072
1100 61102 41102 71102 81102 31102
1130 61132 41132 71132 81132 31132
1150 61152 41152 71152 81152 31152
1180 61182 41182 71182 81182 31182
1210 61212 41212 71212 81212 31212
1240 61242 41242 71242 81242 31242
1270 61272 41272 71272 81272 31272
1300 61302 41302 71302 81302 31302
1330 61332 41332 71332 81332 31332
1370 61372 41372 71372 81372 31372
1400 61402 41402 71402 81402 31402
1430 61432 41432 71432 81432 31432
1470 61472 41472 71472 81472 31472
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value
of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
URdc =63 V; Ugac =25V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....
LOOSE IN BOX
e bxl=
ﬁﬂ? bx1=5.0x7.5mm bx|=7.5x7.5mm 825 s 695 st
lg=3.0 lg=5.0 lg=3.0 lg=5.0 ly=5.0
+0.4/-0 mm +0/-1.0 mm +0.4/-0 mm +0/-1.0 mm +0/-1.0 mm
1500 61502 41502 71502 81502 31502
1540 61542 41542 71542 81542 31542
1580 61582 41582 71582 81582 31582
1620 61622 41622 71622 81622 31622
1650 61652 41652 71652 81652 31652
1690 61692 41692 71692 81692 31692
1740 61742 41742 71742 81742 31742
1780 61782 41782 71782 81782 31782
1820 61822 41822 71822 81822 31822
1870 61872 41872 71872 81872 31872
1910 61912 41912 71912 81912 31912
1960 61962 41962 71962 81962 31962
2000 62002 42002 72002 82002 32002
2050 62052 42052 72052 82052 32052
2100 62102 42102 72102 82102 32102
2150 62152 42152 72152 82152 32152
2210 62212 42212 72212 82212 32212
2260 62262 42262 72262 82262 32262
2320 62322 42322 72322 82322 32322
2370 62372 42372 72372 82372 32372
2430 62432 42432 72432 82432 32432
2490 62492 42492 72492 82492 32492
2550 62552 42552 72552 82552 32552
2610 62612 42612 72612 82612 32612
2670 62672 42672 72672 82672 32672
2740 62742 42742 72742 82742 32742
2800 62802 42802 72802 82802 32802
2870 62872 42872 72872 82872 32872
2940 62942 42942 72942 82942 32942
3010 63012 43012 73012 83012 33012
3090 63092 43092 73092 83092 33092
3160 63162 43162 73162 83162 33162
3240 63242 43242 73242 83242 33242
3320 63322 43322 73322 83322 33322
3400 63402 43402 73402 83402 33402
3480 63482 43482 73482 83482 33482
3570 63572 43572 73572 83572 33572
3650 63652 43652 73652 83652 33652
3740 63742 43742 73742 83742 33742
3830 63832 43832 73832 83832 33832
3920 63922 43922 73922 83922 33922
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
URdc =63 V; Ugac =25V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 ...
g:;) LOOSE IN BOX
((p,_-) bx1=7.5x7.5mm b x | = 6.25 x 6.25 mm
It = 3.0 +0.4/-0 mm It = 5.0 +0/-1.0 mm It = 5.0 +0/-1.0 mm
4120 64122 44122 34122
4220 64222 44222 34222
4320 64322 44322 34322
4420 64422 44422 34422
4530 64532 44532 34532
4640 64642 44642 34642
4750 64752 44752 34752
4870 64872 44872 34872
4990 64992 44992 34992
5110 65112 45112 35112
5230 65232 45232 35232
5360 65362 45362 35362
5490 65492 45492 35492
5620 65622 45622 35622
5760 65762 45762 35762
5900 65902 45902 35902
6040 66042 46042 36042
6190 66192 46192 36192
6340 66342 46342 36342
6490 66492 46492 36492
6650 66652 46652 36652
6810 66812 46812 36812
6980 66982 46982 36982
7150 67152 47152 37152
7320 67322 47322 37322
7500 67502 47502 37502
7680 67682 47682 —
7870 67872 47872 -
8060 68062 48062 =
8250 68252 48252 =
8450 68452 48452 -
8660 68662 48662 -
8870 68872 48872 -
9090 69092 49092 -
9310 69312 49312 -
9530 69532 49532 -
9760 69762 49762 —
10000 61003 41003 =
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors KS 443
URdc =63 V; URac =25V loose
LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....

c LOOSE IN BOX

(E96)

(pF) bx1=7.5x7.5mm b x1=6.25 x6.25 mm

Iy = 3.0 +0.4/-0 mm Iy = 5.0 +0/~1.0 mm Iy = 5.0 +0/~1.0 mm

10200 61023 41023 =
10500 61053 41053 =
10700 61073 41073 =
11000 61103 41103 ~
11300 61133 41133 =
11500 61153 41153 =
11800 61183 41183 -
12100 61213 41213 -
12400 61243 41243 -
12700 61273 41273 -
13000 61303 41303 =

Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors

KS 443

URdc =63 V; URac =25V

loose

LAST 5 DIGITS OF CATALOGUE NUMBER 2222 443 .....
ct LOOSE IN BOX
(E96)
(pF) bx1=7.5x7.5mm b x1=10.0 x10. mm
It = 3.0 +0.4/-0 mm Iy = 5.0 +0/-1.0 mm Iy = 3.0 +0.4/-0 mm Iy = 5.0 +0/-1.0 mm
13300 61333 41333 - -
13700 61373 41373 - -
14000 61403 41403 - -
14300 61433 41433 — =
14700 61473 41473 — -
15000 61503 41503 - -
15400 - - 61543 41543
15800 - - 61583 41583
16200 - - 61623 41623
16500 - - 61653 41653
16900 - - 61693 41693
17400 - - 61743 41743
17800 - - 61783 41783
18200 - - 61823 41823
18700 - - 61873 41873
19100 - - 61913 41913
20000 - - 62003 42003
21000 - - 62103 42103
21500 - - 62153 42153
22100 - - 62213 42213
22600 - - 62263 42263
23200 - - 62323 42323
23700 - - 62373 42373
24300 - - 62433 42433
24900 - - 62493 42493
25500 - = 62553 42553
26100 - - 62613 42613
27400 - - 62743 42743
28000 - - 62803 42803
28700 - - 62873 42873
29400 - - 62943 42943
30100 - - 63013 43013
30900 — — 63093 43093
31600 - - 63163 43163
32400 - - 63243 43243
33200 - = 63323 43323
34000 = - 63403 43403
Note

1. In addition to the values of the E96 series as quoted, intermediate values of the E192 series are available with a
tolerance +1%. The specifications of these intermediate values are equal to the specifications of the next higher value

of the E96 series.
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Philips Components

Maintenance type

Polystyrene film foil capacitors

KS 443

MARKING
Product marking

CAPACITORS WITH DIMENSIONS 5.0 X 7.5 mm AND
6.25 x 6.25 mm

The capacitors are marked on the top in black ink with the
following information:

1. Rated capacitance code in accordance with “/EC 62”
2. Tolerance on rated capacitance: F = +1%

3. Rated voltage (DC) (e.g. 63 V)
4

Production date code in accordance with
“IEC 62, clause 5"

5. Code for dielectric material (KS).

The earth side is indicated by a vertical line to the left of the
2nd and 3 lines of marking, or by the bevelled corner if
applicable.

CAPACITORS WITH DIMENSIONS 7.5 X 7.5 mm AND
10 x 10 mm

The capacitors are marked on the top in black ink with the
following information:

Rated capacitance code in accordance with “/EC 62”
Tolerance on rated capacitance: F = +1%

Rated voltage (DC) (e.g. 63 V)

Code for dielectric material (KS)

Manufacturer’s type designation (443)

oG s m =

Production date code in accordance with
“IEC 62, clause 5”

7. Manufacturer’s identification symbol.

The earth side is indicated by a vertical line to the left of the
2nd and 3" lines of marking, or by the bevelled corner.

1996 Oct 21

100
F63
D2 KS

Fig.3 Example of marking for capacitors
with dimensions 5.0 x 7.5 mm and
6.25 x 6.25 mm.

100
F63
443
D2 KS

PHILIPS

~

Fig.4 Example of marking for capacitors
with dimensions 7.5 x 7.5 mm and
10 x 10 mm.
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Philips Components Maintenance type

Polystyrene film foil capacitors KS 443

Package marking

The package containing the capacitors is marked as shown in Fig.5.

Barcode label marking

(PHILIPS COMPONENTS )

1
2. | MADE IN BELGIUM LINE MARKING EXPLANATION
3. | POLYSTYRENE FILM-FOIL CAPRCITOR 1 Manufacturer's name
4.| KS RADIAL POTTED TYPE 2 Country of origin
5. | 1@@8pF 1% B3V= 55-08556 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage and
6. climatic category (“IEC 68-1")

6
lmmlﬂ"mmummm‘lm WO: 12345678 7 Preference origin code: A

Country of origin in code: 170 (Belgium)

“| 6 H178 RRC-HD Responsible production centre: HQ
LR T Work order: WO
8| Tv/PE KG 443 8 Product type description
9 Quantity and production period, year and

1 A A week code

o.| OTY PPB DATE 9626 10 Product code (12NC)

51 T N e

0| OO0 g2 443 41001 )

CCA347

Fig.5 Barcode label.
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FLUORESCENT LAMP STARTER CAPACITORS






Philips Components Product specification
e P P 7 S e T A T 0 o 0 i el B T B R AT A S TR T e Ao

KT 311 90028 - KT 311 90029

Fluorescent lamp starter capacitors KP 311 90034 - KP 311 90035

KT AND KP RADIAL CAPACITORS

i i i

i i i

DR930200

Fig.1 Simplified outlines.

FEATURES QUICK REFERENCE DATA
e 11.5 mm lead pitch DESCRIPTION VALUE
e Supplied loose in box, taped on Capacitance value 5.6 nF
. Capacitance range 5.0t0 7.0 nF
Rated voltage (AC) 250V
APPLICATIONS Climatic category 40/100/21
e The capacitors are suitable for Rated temperature 85 °C

radio interference suppression and

. iy Tangent of loss angle at:
incorporation in starters for ang 9

fluorescent lamp circuits. 1 kHz for KT version <60 x 10~
100 kHz for KP version <10x 104
Reference specification IEC 155 and

IEC 384-11 for KT version
IEC 384-13 for KP version
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Philips Components Product specification

KT 311 90028 - KT 311 90029

Fluorescent lamp starter capacitors
P P KP 311 90034 - KP 311 90035
KT 311 9002. AND KP 311 9003. GENERAL DATA
I b
<— > »  le—
x,
It
dt || @0.60+0.06
.
DR931470
Fig.2 Outline.
Specific reference data
VALUE
DESCRIPTION
at 1 kHz at 100 kHz
Tangent of loss angle:
for KT versions <60 x 104 -
for KP versions - <10x 104
R between terminations >50000 MQ
Mechanical and ordering data loose and taped
CATA;'ZO;Zl;iNUMBER SMALLEST PACKAGING
c DIMENSIONS MASS AND PACKAGING QUANTITIES
(nF) Bmax X Nmax X Imax (9)
(mm) loose in box taped on SPQ
Iy = 27.0 £1.0 mm reel loose in box | taped on reel
5.6 3.6x9.0x14.2 0.46 90028 90029 5000 4000
5.6 46x10.0x14.5 0.54 90034 90035 4000 3000
Note

1. Alimitis imposed on the maximum tolerance combinations of length and thickness, by the following additional

requirements:
Capacitors must fit a jig, consisting of a cylinder with an inside diameter of 19.3 —-0.1 mm, containing a cylinder with
an outside diameter of 12.6 +0.1 mm, which is fixed against the wall of the outer cylinder.
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Fluorescent lamp starter capacitors

KT 311 90028 - KT 311 90029
KP 311 90034 - KP 311 90035

CONSTRUCTION

e o et
aluminium foil #~

‘( polyester film(KT version)
polypropylene film (KP version)

" connecting wire —
U DR930210

Fig.3 Construction.

Description

¢ Impregnated non-inductive wound cell of aluminium foil
with polyester film for the KT version or a polypropylene
film for the KP version

e The lead connection is reinforced

e Radial copper leads, solder-coated.
Mounting

NORMAL USE

The capacitors are designed for point-to-point wiring.

SPECIFIC METHOD OF MOUNTING FOR VIBRATION AND DUMP

Not applicable.
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RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply atan
ambient free air temperature of 23 £1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 +2%.

For reference testing a conditioning period over

96 +4 hours by heating in a circulating air oven at rated
temperature and a relative humidity not exceeding 20%
shall be applied.

Capacitance

e Capacitance values at 1 kHz: 5.6 nF

¢ Tolerance on rated capacitance: capacitance value
varies from 5.0 to 7.0 nF.

Temperature

¢ Storage temperature: Tgig = —25 to +40 °C with
maximum RH 80% without condensation

e Rated temperature: 85 °C.

Voltage

» Rated (AC) voltage (RMS value), 50 to 60 Hz: 250 V
e Test (DC) voltage: 1 minute, 2000 V (DC)

e Test (DC) voltage between terminations, 100% on line

for 1 second: 3000 V (DC).
Climatic category
e 40/100/21.

Tangent of loss angle

e Tan § at 1 kHz: <60 x 104 for KT 90028/90029
e Tan & at 100 kHz: <10 x 104 for KP 90034/90035.

Insulation resistance

e The insulation resistance is measured after a voltage of
100 +15 V has been applied for 1 minute +5 seconds at
Tamb= 20 °C.

¢ Insulation resistance between terminations:
>50000 MQ.
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KT 311 90028 - KT 311 90029
KP 311 90034 - KP 311 90035

Fluorescent lamp starter capacitors

MARKING
Product marking

The capacitors have no marking.

Package marking

The package containing the capacitors is marked as shown in Fig.4.

=\  Barcode label marking

e
: r':gé l}g ';lesELg"PONENTS LINE  MARKING EXPLANATION
3. | INTERF. SUPPR. FILM CAPACITOR 1 Manufacturer's name
4. | KT RADIAL GLUED CAPACITOR 2 Country of origin
5. | B.@856,F 0% 258V~ 48-109. 21 3 Sub-family
4 Type description
5 Capacitance value in pF, voltage and
climatic category (“IEC 68-1”)
6 WO: order number
N LLL LT Sl I et ooty
d esponsible production centre:
R Work order: WO
8. m“&IT.!"P? ” 8 Przl;iu(::tr t;pr)e description
9 Quantity and production period, year and
week code
N T T T e
T
(e gage 311 90088 )

CCA348

Fig.4 Barcode label.
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KT 311 90028 - KT 311 90029
KP 311 90034 - KP 311 90035

Fluorescent lamp starter capacitors

PACKAGING

The maximum number of empty places per reel shall not exceed 0.25% of the total number of components per reel, but
no more than 2 consecutive positions may be vacant.

!
’ ‘
b
0.60:0.08 | 1SS | HO
) \| 27.0%1 |
T i i i i i i i ii
ii i | i | i | ii
14,0129 ii — i i i D0l Q i
07 i il i i ii ‘
i i il il o
i il il 1 —
] Lot
15,0194 23.119:3
=7 = e
DR930190 11.5+1.5 == J detail A

(1) H = 33.5 £1.5 mm for KT versions and 34.5 1.5 mm for KP version

Dimensions in mm.

Fig.5 Outline of radial taped capacitors.

Characteristics of taped products

DESCRIPTION VALUE
Pull-out force of the component >0.5Nand <3N
Pull-out force of the adhesive tape 21N
Tearing force of tape 215N
Storage conditions
Storage temperature —251t0 +40 °C
Maximum relative humidity without condensation 80%
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Fluorescent lamp starter capacitors

KT 311 90032/90033

KT 311 90036 to 90039

KT RADIAL EPOXY LACQUERED CAPACITORS PITCH 7.5 mm
L L1 DRo0001
Fig.1 Simplified outline.
FEATURES QUICK REFERENCE DATA
e 7.5 mm lead pitch DESCRIPTION VALUE
* Supplied loose in box. Capacitance value 1200 pF; 3000 pF
Capacitance tolerance +20%
APPLICATIONS Rated (AC) voltage Ugac, 50t0 60 Hz 250 V
e The capacitors are suitable for Climatic category 40/125/56
radio interference suppression and Upper temperature 140 °C
Sl R S‘?”‘efs e Tangent of loss angle at 1 kHz 60 x 104
fluorescent lamp circuits. —
Reference specification IEC 384-11
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: @ - X KT 311 90032/90033
uorescent lamp starter capacitors KT 311 90036 to 90039

KT 311 9003. GENERAL DATA

; Lmn=92 al b min 8.2 [
&
Pmin= 8.6
—
||| @0.6:0.06
lt
U L] DRoooo2
Fig.2 Outline.
Specific reference data
VALUE
DESCRIPTION
at 1 kHz
Tangent of loss angle <60 x 1074
R between terminations >50000 MQ
Mechanical and ordering data loose
CATALOGUE NUMBER SMALLEST PACKAGING
DIMENSIONS 2222 311 QUANTITIES
c MASS .....
(oF) bmax X(:‘n:'a,))( X Imax (9) AND PACKAGING SPQ PQ
loose in box
Pitch = 7.5 £0.3 mm; Iy = 17 £1 mm
1200 90037
4.0x10.0x10.0 0.44
3000 90038 5000 20000
1200 90032
4.2x10.0x10.0 0.44
3000 90036
Pitch = 7.5 0.3 mm; | = 23 +1 mm
1200 4.0x10.0 x 10.0 0.47 90039 5000 50000
1200 4.2x10.0x10.0 0.47 90033
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Fluorescent lamp starter capacitors

KT 311 90032/90033
KT 311 90036 to 90039

CONSTRUCTION
Description

¢ Impregnated non-inductive wound cell of aluminium foil
with a polyethylene terephthalate (PETP) film

o Radial copper leads, solder-coated

o Protected by a hard, water repellant, solvent resistant
epoxy lacquer.

polyester film

aluminium film*

~———connecting wire ——

u DR06204 L

Fig.3 Construction.

Mounting
NORMAL USE

The capacitors are designed for point-to-point wiring.

SPECIFIC METHOD OF MOUNTING FOR VIBRATION AND BUMP

Not applicable.
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RATINGS AND CHARACTERISTICS

Unless otherwise specified, all electrical values apply at an
ambient free air temperature of 23 £1 °C, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of

50 £2%.

For reference testing a conditioning period over

96 +4 hours by heating in a circulating air oven at rated
temperature and a relative humidity not exceeding 20%
shall be applied.

Capacitance

s Capacitance value is specified at 1 kHz.

Temperature

e Storage temperature: Tgg = —25 to +40 °C with
RH maximum 80% without condensation.

Voltage

» Rated (AC) voltage (RMS value), 50 to 60 Hz: 250 V

» Test (DC) voltage between terminations, 100% on line
for 1 second: 2000 V (DC).

Climatic category
» 40/125/56.
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KT 311 90032/90033
KT 311 90036 to 90039

Fluorescent lamp starter capacitors

Tangent of loss angie

5 DR06205
10
dissipation
factor
(x107%)
et
’—"""/ |
102 1] |
mus=
LT
/
10 2 3 4 6
10 10 10 10 f (Hz) 10
Fig.4 Tangent of loss angle as a function of frequency; typical curve.

Insulation resistance

e The insulation resistance is measured after a voltage of 100 +15 V has been applied for 1 minute +5 seconds at
Tamp =20 °C
« |nsulation resistance between leads: for value see Table “Specific reference data”.
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Fluorescent lamp starter capacitors

KT 311 90032/90033
KT 311 90036 to 90039

MARKING STYLES KT 311 90036/90038
Product marking No marking.

STYLES KT 311 90032/90033/90037/90039

The capacitors are marked on the top in black ink with the following information:

1:

2.
3.
4

Rated capacitance in code according to “/EC 62”
Tolerance on rated capacitance M: 20%

Rated (AC) voltage (250 V)

Marking: 1n2 M 250~.

Package marking

The package containing the capacitors is marked as shown in Fig.5.

Barcode label marking

" (PHILIPS COMPONENTS
2. |MADE IN BELGIUM LINE MARKING EXPLANATION
3. | INTERF. SUPPR. FILM CAPACITOR 1 Manufacturer's name
4. |KT RADIAL EPOXY LACOUERED TYPE 2 Country of origin
5. B.WIEPF +28% 258vV™ 40/ 125/56 3 Sub-family
4 Type description
5 Capacitance value, tolerance, voltage and
climatic category (“/IEC 68-1")
6. l1.enF 6 Capacitance value (not for 2222 311 90033)
7. WO: 12345678 7 Work order number
8 LEI!IHM]_EQIHRPICI!{IQ 8 Preference origin code: A
N i e Country of origin in code: 170 (Belgium)
l”nm“l"mmﬂn Responsible production centre: HQ (Roeselare)
j Work order: WO
el 9 Product type description
‘_Illnn'nlhullllll 10 Qudantity and production period, year and week
code
10.
11 Product code (12NC)
lllhllllﬂllllllll!{lllﬂsgggel SEEES
1. | CODENO  2P22

CCA349

Fig.5 Barcode label.
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Data handbook system

DATA HANDBOOK SYSTEM

Philips Components data handbooks are available for
selected product ranges and contain all relevant data
available at the time of publication and each is revised and
updated regularly.

Loose data sheets are sent to subscribers to keep them
up-to-date on additions or alterations made during the
lifetime of each edition.

Our data handbook titles are listed here.

Display components

Book Title

DCO01  Colour Television Tubes

DC02 Monochrome Monitor Tubes and Deflection Units

DCO03 Television Tuners, Coaxial Aerial Input
Assemblies

DC04 Colour Monitor Tubes

DCO05 Flyback Transformers, Mains Transformers

and General-purpose FXC Assemblies

Magnetic products

MAO1  Soft Ferrites

MAO03 Piezoelectric Ceramics and Specialty Ferrites
MAO4 Dry-reed Switches

1996 Oct 24
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Passive components

PAO1  Electrolytic Capacitors

PA02 Varistors, Thermistors and Sensors

PAO3  Potentiometers

PA04 Variable Capacitors

PA05  Film Capacitors

PAO6 Ceramic Capacitors

PAO7  Quartz Crystals for Special and Industrial
Applications

PAO8 Fixed Resistors

PA10  Quartz Crystals for Automotive and
Standard Applications

PA11  Quartz Oscillators

MORE INFORMATION FROM PHILIPS COMPONENTS?
For more information about Philips Components data
handbooks, catalogues and subscriptions, please contact
your nearest Philips Components sales organization

(see address list on the back cover of this handbook).
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Data handbook system

OVERVIEW OF PHILIPS SEMICONDUCTORS
DATA HANDBOOKS

Our sister product division, Philips Semiconductors, also
has a comprehensive data handbook system to support

their products. Their data handbook titles are listed here.

Integrated circuits

Book  Title

ICo1 Semiconductors for Radio and Audio Systems

1C02 Semiconductors for Television and Video
Systems

ICO3  Semiconductors for Wired Telecom Systems

IC04  HE4000B Logic Family CMOS

ICO5  Advanced Low-power Schottky (ALS) Logic

IC06 High-speed CMOS Logic Family

IC11 General-purpose/Linear ICs

IC12  I2C Peripherals

IC13  Programmable Logic Devices (PLD)

IC14  8048-based 8-bit Microcontrollers

IC15  FAST TTL Logic Series

IC16  CMOS ICs for Clocks and Watches

IC17  Semiconductors for Wireless Communications

IC18  Semiconductors for In-Car Electronics

IC19 ICs for Data Communications

IC20  80C51-based 8-bit Microcontrollers

IC22 Multimedia ICs

IC23 BiCMOS Bus Interface Logic

IC24 Low Voltage CMOS & BiCMOS Logic

IC25 16-bit 80C51XA Microcontrollers
(eXtended Architecture)

IC26  IC Package Databook

Discrete semiconductors

SCO01  Small-signal and Medium-power Diodes
SC02 Power Diodes
SCO03  Thyristors and Triacs
SC04  Small-signal Transistors
SCO05 Video Transistors and Modules for Monitors
SC06 High-voltage and Switching
NPN Power Transistors
SC07  Small-signal Field-effect Transistors
SC08a RF Power Transistors for HF and UHF
SC08b RF Power Transistors for UHF
SC09 RF Power Modules
SC13 PowerMOS Transistors
including TOPFETs and IGBTs
SC14 RF Wideband Transistors
SC15 Microwave Transistors (new version planned)
SC16  Wideband Hybrid IC Modules
SC17  Semiconductor Sensors
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Professional components
PC06 Circulators and Isolators

MORE INFORMATION FROM PHILIPS SEMICONDUCTORS?
For more information contact your nearest Philips
Semiconductors national organization shown in the
following list.

Argentina: see South America

Australia: NORTH RYDE, Tel. +61 2 9805 4455 Fax. +61 2 9805 4466
Austria: WIEN, Tel. +43 1 60 101, Fax. +43 1 60 101 1210

Belarus: MINSK, Tel. +375 172 200 733, Fax. +375 172 200 773
Belgium: see The Netherlands

Brazil: see South America

Bulgaria: SOFIA, Tel. +359 2 689 211, Fax. +359 2 689 102

Canada: SCARBOROUGH, Tel. +1 800 234 7381

Chile: see South America

China/Hong Kong: HONG KONG, Tel. +852 2319 7888, Fax. +852 2319 7700
Colombia: see South America

Czech Republic: see Austria

Denmark: COPENHAGEN, Tel. +45 32 88 2636, Fax. +45 31 57 1949
Finland: ESPOO, Tel. +358 9615 800, Fax. +358 615 80/xxx

France: SURESNES, Tel. +33 1 40 99 6161, Fax. +33 1 40 99 6427
Germany: HAMBURG, Tel. +49 40 23 53 60, Fax. +49 40 23 536 300
Greece: TAVROS/ATHENS, Tel. +30 1 4894 339/239, Fax. +30 1 4814 240
Hungary: see Austria

India: BOMBAY, Tel. +91 22 4938 541, Fax. +91 22 4938 722
Indonesia: see Singapore

Ireland: DUBLIN, Tel. +353 1 7640 000, Fax. +353 1 7640 200

Israel: TEL AVIV, Tel. +972 3 645 0444, Fax. +972 3 649 1007

Italy: MILANO, Tel. +39 2 6752 2531, Fax. +39 2 6752 2557

Japan: TOKIO, Tel. +81 3 3740 5130, Fax. +81 3 3740 5077

Korea: SEOUL, Tel. +82 2 709 1412, Fax. +82 2 709 1415

Malaysia: SELANGOR, Tel. +60 3 750 5214, Fax. +60 3 757 4880
Mexico: EL PASO, TEXAS, Tel. +9-5 800 234 7381

Middle East: see Italy

Netherlands: EINDHOVEN, Tel. +31 40 27 82785, Fax. +31 40 27 88399
New Zealand: AUCKLAND, Tel. +64 9 849 4160, Fax. +64 9 849 7811
Norway: OSLO, Tel. +47 22 74 8000, Fax. +47 22 74 8341

Philippines: MANILA, Tel. +63 2 816 6380, Fax. +63 2 817 3474
Poland: WARSZAWA, Tel. +48 22 612 2831, Fax. +48 22 612 2327
Portugal: see Spain

Romania: see ltaly

Russia: MOSCOW, Tel. +7 095 247 9145, Fax. +7 095 247 9144
Singapore: SINGAPORE, Tel. +65 350 2538, Fax. +65 251 6500
Slovakia: see Austria

Slovenia: see Italy

South Africa: JOHANNESBURG, Tel. +27 11 470 5911, Fax. +27 11 470 5494
South America: SAO PAULO, Tel. +55 11 821 2333, Fax. +55 11 829 1849
Spain: BARCELONA, Tel. +34 3 301 6312, Fax. +34 3 301 4107
Sweden: STOCKHOLM, Tel. +46 8 632 2000, Fax. +46 8 632 2745
Switzerland: ZURICH, Tel. +41 1 488 2686, Fax. +41 1 481 7730
Taiwan: TAIPEI, Tel. +886 2 382 4443, Fax. +886 2 382 4444

Thailand: BANGKOK, Tel. +66 2 745 4090, Fax. +66 2 398 0793
Turkey: ISTANBUL, Tel. +90 212 279 2770, Fax. +90 212 282 6707
Ukraine: KIEV, Tel. +380 44 264 2776, Fax. +380 44 268 0461

United Kingdom: HAYES, Tel. +44 181 730 5000, Fax. +44 181 754 8421
United States: SUNNYVALE, Tel. +1 800 234 7381

Uruguay: see South America

Vietnam: see Singapore

Yugoslavia: BEOGRAD, Tel. +381 11 625 344, Fax. +381 11 635 777

Internet: http://www.semiconductors.philips.com

For all other countries apply to:

Philips Semiconductors,

Marketing & Sales Communications, Building BE-p,
P.O. Box 218, 5600 MD EINDHOVEN, The Netherlands,
Fax. +31-40-2724825
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STANDARD SERIES OF VALUES IN A DECADE FOR RESISTANCES AND CAPACITANCES
According to “/EC publication 63”.

E192 E9 E48 | E192 E96 E48 | E192 E96 E48 | E192 E96 E48 E24 E12 E6 E3
100 100 100 | 178 178 178 | 316 316 316 | 562 562 562 10 10 10 10
101 180 320 569 1
102 102 182 182 324 324 576 576 12 12
104 184 328 583 13
105 105 105 | 187 187 187 | 332 332 332 | 590 590 590 15 15 15
106 189 336 597 16
107 107 191 191 340 340 604 604 18 18
109 193 344 612 20
110 110 110 | 196 196 196 | 348 348 348 | 619 619 619 22 22 22 22
111 198 352 626 24
113 113 200 200 357 357 634 634 a7 27
114 203 361 642 30
115 115 115 | 205 205 205 | 365 365 365 | 649 649 649 33 33 33
17 208 370 657 36
118 118 210 210 374 374 665 665 39 39
120 213 379 673 43
121 121 121 | 215 215 215 | 383 383 383 | 681 681 681 47 47 47 47
123 218 388 690 51
124 124 221 221 392 392 698 698 56 56
126 223 397 706 62
127 127 127 | 226 226 226 | 402 402 402 | 715 715 715 68 68 68
129 229 407 723 75
130 130 232 232 412 412 732 732 82 82
132 234 417 741 91
183 133 133 | 237 237 237 | 422 422 422 | 750 750 750
135 240 427 759
137 137 243 243 432 432 768 768
138 246 437 77T
140 140 140 | 249 249 249 | 442 442 442 | 787 787 787
142 252 448 796
143 143 2556 265 453 453 806 806
145 258 459 816
147 147 147 | 261 261 261 | 464 464 464 | 825 825 825
149 264 470 835
150 150 267 267 475 475 845 845
152 271 481 856
154 154 154 | 274 274 274 | 487 487 487 | 866 866 866
156 277 493 876
158 158 280 280 499 499 887 887
160 284 505 898
162 162 162 | 287 287 287 | 511 511 511 | 909 909 909
164 291 517 920
165 165 294 294 523 523 931 931
167 298 530 942
169 169 169 | 301 301 301 | 536 536 536 | 953 953 953
172 305 542 965
174 174 309 309 549 549 976 976
176 312 556 988
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