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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS ‘ RED
INTEGRATED CRRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the putlisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whale or in part without the

written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbaoks is comprised of the following parts:

T

T2

T3

ET3

T4

T5

T6

17

T8

T9

T10

T11*

Tubes for r.f. heating

Transmitting tubes for communications

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, ihyratrons, industriai
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories, image intensifiers

Microwave components and assemblies

* Will become available in the course of 1982.
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1 Diodes
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

S2 Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

S3 Small-signal transistors
sS4 Low-frequency power transistors and hybrid IC modules

S5 Field-effect transistors

S6 R.F. power transistors and modules
S7 Microminiature semiconductors for hybrid circuits
S8 Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

S9 Taken into handbook T11 of the blue series

. 810  Wideband transistors and wideband hybrid 1C modules

\ (January 1982



INTEGRATED CIRCUITS (PURPLE SERIES) .

The purple series of data handbooks is comprised of the following parts:
iIC1 Bipolar ICs for radio and audio equipment

1C2 Bipolar ICs for video equipﬁent

IC3*  Digital ICs for radio, audio and video equipment

IC4 Digital integrated circuits
LOCMOS HE4000B family

IC5 Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

IC6*  Professional analogue integrated circuits
1C7 Signetics bipolar memories
IC8 Signetics analogue circuits

IC8*  Signetics TTL circuits

* These handbooks will be available in the course of 1982,
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

c1 Assembilies for industrial use
PLC modules, PC20 modules, HNIL FZ/30 series, NORDbits 60-, 61-, 90-series, input devices,
hybrid ICs, peripheral devices .

Cc2 FM tuners, television tuners, video modulators, surface acoustic wave filters

Cc3 Loudspeakérs

ca Ferroxcube potcores, square cores and cross cores

C5 Ferroxcube for power, audio/video and accelerators

C6 Electric motors and accessories
Permanent magnet synchronous motors, stepping motors, direct current motors

C7 Variable capacitors*

c8 Variable mains transformers

c9 Piezoelectric quartz devices
Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

C10 Connectors

C11  Non-linear resistors
Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)

C12 Variable resistors and test switches

C13  Fixed resistors

C14  Electrolytic and solid capacitors

C15  Film capacitors, ceramic capacitors®

C16 Piezoelectric ceramics, permanent magnet materials

* C7 is in preparation. Retain C15 05-80 for information on variable capacitors until C7 becomes available.
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MKT

SURVEY
~
Main applications: coupling, decoupling, timing, delay.
series pitch rated rated d.c.
type number e=2b4 capacitance voltage |page
mm uF \
—— 2222 341 0,082 — 6,8 100
— :I==. 0039 — 22 | 250
—_— ‘z‘ — 0,0082 - 1,0 400 A17
= 2222344 | 4e,6e | 0,18 —10 63
9e,11e | 0,082 —10 100
0,039 — 2,2 250
0,010 — 10 400 A29
2222 370% | 2e 0,047 — 0,47 63
0,010 - 0,10 100 A89
2222 371 3e 0,039 - 0,15 100
0,012 — 0,047 250
0,0039 — 0,015 400 A95
2222 352 4e, 6e 0,047 — 6,8 100
not for 8e,11e | 0,001 — 2,2 250
new 0,10 - 10 400
design 0,010 — 0,47 630 Ad1
* Development Sample Data.
A2 May 1982 '(



MKT

Survey
. pitch rated rated d.c.
type . series e=254 capacitance voltage age
yp number 4 pag
mm uF \
2222 365*% | 2e 0,047 — 047 63
0,010 — 0,10 100 ‘Ab5
i ):
o P
2222 365 2e (3e) 0,12 - 047 63 =
S > 0,039 — 0,27 100
0,018 — 0,033 250
ﬁ:: “J 0,0039 — 0,015 400 Ab5
2222 366* | 2e 0,047 — 0,47 63
0,010 — 0,10 100 AB5
2222 366 3e 0,12 — 0,47 63
0,039 — 0,27 100
0,018 — 0,033 250
0,0039 — 0,015 400 AB5
2222 368 4e, 6e 0,056 — 5,6 100
9e,11e | 0,027 — 1,8 250
| 0,001 — 0,82 400 A75

* Development Sample Data.

\ | May 1982

A3



MKT

TESTS AND REQUIREMENTS

Standard atmospheric conditions for reference tests: ambient temperature + 23 + 1 OC, atmospheric
pressure 86 to 106 kPa, relative humidity 50 + 2%.

IEC 384-2 IEC68-2
test name of test procedure (quick reference)
clause method
4.3.1 Initial measurements C at 1 kHz,
tan § at 1 kHz, 10 kHz, 100 kHz
4.3 Ua1 Tensile strength Loading force in axia! direction for 10 s:
of terminations ¢0,6and 0,8mm 10N, ¢ 1,0 mm 20
Ub Bending of Loading force 5 N for ¢ = 0,6 and 0,8 mm
(method 1) terminations 10 N for ¢ = 1,0 mm, 2 consecutive bends
Uc Torsion of » 2 successive rotations of 1800 for lead
terminations length of 25 mm only
4.4 Tb Resistance to Solder bath 260 ©C, 10 s
(method 1A) soldering heat
4.4.2 Final measurements
4.5 Ta Soldering Solder bath, non-activated colophony
: flux, solder temp. 235 °C dwell time 2 s
46.1 Initial measurements C at 1 kHz,
tan 8 at 1 kHz, 10 kHz, 100 kHz
4.6 Na Rapid change 5 cycles of % h at lower category temp.
of temperature and % h at upper category temp.
Recovery for 1to 2 h
4.7 Fc Vibration " 10 to 55 Hz, 0,75 mm or 10g (whichever
is the less), 3 directions, 2 h per direction.
Capacitors mounted on printed-wiring
boards
4.8 Eb Bumping 40g, 6 ms, 4000 bumps. Capacftors
mounted on printed-wiring boards.
4.8.3 Final measurements

A4 April 1982




Tests and requirements

n.a. = not applicable

MKT

" requirements

2222... 341 344 352 365 366 368 370 371
Visual examination no damage
Visual examination no damage
n.a n.a n.a. n.a. n.a. n.a no n.a.
damage

Visual examination no damage
AC/C <1% | <1% <1% <2% | <2% | <2% <1%| <1%
Atan 8 {x 10°%) at 1 kHz,
C>1uF <20

at 10 kHz, C< 1 uF <30 | <30 | <30 <30 | <30

at 100 kHz, C<0,1 uF <B0 | <50 | <50 <50 | <50
Visual examination good tinning
Visual examination no damage
Visual examination no damage n.a. no damage

n.a.

Visual examinatioyn no damage n.a. no damage
AC/C <2% | <2% <2% <3% | <3% | <3% <3%| <3%
Atan 8 (x 107*)

at 1 kHz, C>1uF l <20

at 10 kHz, C< 1 uF meet initial requirements <30 | <30 | <30 <30 | <30

at 100 kHz, C<0,1 uF J <50 | <50 | <50 <5B0 | <50
Rins meet initial requirements

\ | April 1982

A5



MKT J

procedure (quick reference)

16 h at upper category temp., no voltage

R.H. 93 + 3%; no voltage applied

|IEC384-2 IEC68-2
test name of test
clause method
4.10.2 Ba | Dry heat
w |- applied
3]
4
& —
¢ -
d | Db Damp heat,
& cyclic
&)
E | Aa [ Cold
g applied
4.106 51D

|
cyclic

l
/> 1 cycle of 24 h, upper temp. 55 + 2 oC,
f

2 Iv at fower category temp., no voltage

n cycles of 24 h at 55 OC, R.H. 93 + 3%,
Within 15 min after removal from the test,
UR shall be applied for 1 min ]

|

o ~
: S| o
SN w
!
o -__H__H_'.-_h_ﬁ__L“AL_J_“__

4111 | Damp heat, |
steady state
4.11 Ca
|
4.11.3 !

|
b | Damphesr,
|
|
!

I Final ' measurements

Initial measurements C at 1 kHz,
tan § at 1 kHz, 10 kHz, 100 kHz

40 + 2 OC for the time period given in the
climatic category; R.H. 90 to 95%;
no voltage applied

Final measurements

April 1982



Tests and requirements

requirements

S — T . -
2222 [ 301 | 3ma 352 365 | 366 | 368 370 | 371
AC/C at upper !
category temp. <6% | <5% < 5% 3 < 5% | <B% ! < 6% < h% | <5%
Rins meet initial requirements
o e e ‘_""“ ———— S S "‘"‘r”"“ o '{‘ T
AC/C at lower .
category temp. <7% | <7% < 7% <7% ! <7% | <7% <7% | =7%
— |-
n=5 =5 n=1 [2e(3e)63V,and | n=5 n=5
| 2e versionn =1;
\ remaining versions|
I N n=5
Visual examination l no damage
i __ B
AC/C L_<3% | <3% < 5% <5%I <B% | <b5% <3% | <3%
Atan 6 (x 10) ‘ ! 4 o
at 1 kHz, C> 1 pF | <30
at 10 kHz, C< 1 uF 1 <50 | <B0 | <50 <50 | <50 | <50 <50 | =50
at 100 kHz, C< 0,1 uF 1 t <70 I <70 | <70 <70 | <70
Rins 1 > 0,5 x initial requirements
T K |
|
L
|
|
Visual examination no damage
—_— T T A T T
AC/C | <5% | <5% T;; 5% <B% | <5% | <b5% <B% | <5%
Atan 8§ (x 10°)
at 1 kHz, C>1uF <30 i
at 10 kHz, C< 1 uF <50 | <50 <50 <50 | <50 | <50 <50 | <50
at 100 kHz, C< 0,1 uF <70 | <70 | <70 <70 | <70
| — [ DU
Rins i > 0,6 x initial requirements
\ ‘ April 1982 A7



MKT

|IEC 384-2 IEC68-2
test name of test procedure {(quick reference)
clause method
4.12.1 Endurance lnitia} measurements C at 1 kHz,
tan § at 1 kHz, 10 kHz, 100 kHz
4.12.2 Grade 1 2000 hat 85 0cC;
capacitors | 1,25 x UR (d.c.) applied
(long life) | 2000 h at 100 OC;
1,25 x Ug applied
4.12.5 Final measurements
4.12.2 Grade 2 1000 hat 850C:
capacitors | 1,25 x UR (d.c.) applied
(general 1000 h at 100 ©C;
purpose 1,25 x Ug applied
4.125 Final measurements
4.13.1 Charge and Initial measurements C at 1 kHz,
discharge tan § at 1 kHz, 10 kHz, 100 kHz
4.13.2 10 000 cycles of charge to UR (d.c.) and
discharge via a resistor of value such that
the pulse steepness is 1,5 x initial
requirement. Cycle time: 1 to 150 cycles/s,
temperature: 25 OC,
4.13.3 Final measurements
A8 April 19a (



Tests and requirements

MKT

requirements

2222... 341 344 352 365 366 368 370 371
n.a.
Visual examination no damage no damage
AC/C <3% | <3% <5% | <5% | <5% <3%| <3%
Atan 8 (x 107)
at 1 kHz, C>1uF
at 10 kHz, C< 1 uF <30 | <30 <30 | <30 | <30 <30 | <30
at 100 kHz, C<0,1 uF <50 | <50 | <50 <60 | <50
Rins > 0,5 x initial > 0,5 x initial requirements
requirements
n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Visual examination no damage
AC/C < 5%
Atan 8 (x 10°)
at 10 kHz <30
Rins >05x
in. req.
AC/C <3% | <3% < 3% <3% | <3%| <3% <3%| <3%

Atan 8§ (x 10%)
at 1 kHz, C> 1 uF
at 10 kHz, C< 1 pF
at 100 kHz, C<0,1 uF

Rins

<20
<30 <30 | <30 | <30 <30 | <30
<50 | <50 | <50 <50 | <50

> 0,5 x initial requirements

n.a. = not applicable.

\ ﬁpril 1982
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MKT
\—

Additional tests

name of test

r;;rc;cedure (quiék ;;erenc‘e) B o -

Solvent resistance

ccording to MIL-STD-202E method 215; recovery for 2 h.

A
f—aetergent test: 20g/1 dish washer detergent, 70 ©C, 3 min;
m

followed by rinsing in clean water for 1 min; recovery time

in. 2 h. :
-
Final measurements

]

—_—

Endurance

1000 h at 85 OC; 1,25 x UR (a.c.) 50 Hz applied

Storage

Tensile strength of terminations

1000 h at 100 °C

—
Loading force in radial direction of wire for 10 5:¢ 0,6 mm 75N

Loading force in radial direction of wire for 10 s:
$0,6 and 0,8 mm5 N
$1,0mm 10N

¢ 0,6 mmand 0,8 mm 10 N

n.a. = not applicable

A10 April 1982



Tests and requirements

MKT

requirements

R —
2222... 221 a4 | 352|365 |366 | 368 | 370 | 371
n.a.
n.a. n.a. n.a. n.a. n.a. n.a.
Visual examination no damage no damage
AC/C <1% | <1% <1% |<1% | <1% | <1% | <1%
Atan § (x 107)
at 1 kHz, C>1uF <20
at 10 kHz, C < 1uF <30 | <30 <30 | <30 | <30 <30 |<30
at 100 kHz, C<0,1 uF <50 |<50 | <50 <50 |<50
Rins > 0,5 x initial > 0,5 x initial requirements
requirements
AC/C see **¥ <10% | <10%| <10% | <10% | <10%
Atan § (x 107%) at 1 kHz,
C>1uF <20
at 10 kHz, C<1uF <30 |<30 <30 <20 | <20 | <30 <30 |<30
at 100 kHz, C <0,1 uF <50 |<50 | <50 <50 | <50
Rins meet initial requirements
AC/C <3% | <3% <3% <3% | <3% <3% <3% | <3%
Atan § (x 107) :
at 1 kHz, C> 1 uF <20 | <20 <20 <20
at 10 kHz, C< 1 uF <30 | <30 <30 <30 | <30 | <30 <30 | <30
at 100 kHz, C<0,1 uF <50 | <50 | <50 <50 | <50
Rins meet initial requirements
n.a n.a. n.a. n.a n.a n.a.
n.a. n.a. n.a. n.a n.a.
n.a. n.a. na n.a. n.a. n.a n.a.
Visual examination no damage
e 341 344 352
AC/C for L=14,56 mm: < 16% for L=13 mm:<15% for L=12,6 mm: < 15%
18 mm:<10% 17,5 mm: < 10% 17,5 mm: < 10%
23,5mm:< 7% 26 mm:< 7% 225mm: < 7%
31 mm:< 5% 30 mm:< 5% 30 mm:< 5%

\ ' April 1982
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MKT

Additional tests

name of test

procedure (quick reference)

Flammability

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s,

One flame application.

Test according to UL1414.
Bore of gas jet: ¢ 10 mm.
Fuel: natural gas.

Test duration: 3 x 15s.
Time interval between each
flame application: 15's.

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 3 x 15s.
Second and third flame
application starts after
extinguishing of the flame
on the capacitor.

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s,

One flame application.

7275502

A12
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Tests and requirements

J\

MKT

requirements

2222...

341

344

352

365

366

368

370

371

After removing the test flame from
the capacitor, the capacitor must
not continue to burn for more
than 15 s; no burning particles
must drop from the sample.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

Extinguishing time < 15 s after the
first and second flame application,
< 60 s after the third flame
application.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

na.

Extinguishing time < 10 s after each
flame application; no burning

particles must drop from the sample.

n.a.

n.a.

n.a.

n.a.

n.a.

After removing the test flame from
the capacitor, the capacitor must
not continue to burn for more
than 15 s. No burning particles
must drop from the sample.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a.

n.a. = not applicable.

w (April 1982
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Tests concerning tape specification

name of test

" procedure (quick reference)

Pull-out force of the component

Pull-off force of adhesive tape

Tearing force of tape

Climatic test

250 hat 40 +20C, R.H. 90 o 95

Storage

max. temperature + 40 OC,
min. temperature —25 OC,
max. R.H. 80%,

time: 18 months.

A14 April 1982




Tests and requirements

MKT

requirements

366 368 | 370

2222 ... T 341 344 | 352 | 365 371
>5N
>6N
>15N
n.a. n.a. n.a. n.a n.a

Change in position of lead hole:
< 0,056 mm.
Angle of component < 40,

Taping must be within specification.

Tapes must not stick together.

n.a. = not applicable.

\ ﬁpril 1982
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2222 341
MKT

METALLIZED POLYESTER FILM CAPACITORS

‘moulded type
QUICK REFERENCE DATA
Rated capacitance range (E 12-series) 0,01 to 6,8 uF
Tolerance on rated capacitance + 5%, £ 10%, + 20%
Rated voltage UR (d.c.) . 100 V, 250 V, 400 V
Rated voltage UR (a.c.), 50 to 60 Hz 63V,160V,220 V
Rated temperature 85 0C
Climatic category, IEC68 ) ) 55/100/56
Basic specification ’ 1EC 384-2

APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling appli-
cations. -

DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is moulded in yellow flame retardent polypropylene. The axial leads are solder coated cop-
per wire. One end of the capacitor is provided with two stand-off ridges to allow removal of solder flux
etc., when cleaning the printed-wiring board.

w (April 1982 A17



2222 341
MKT

MECHANICAL DATA

- |

Table 1 UR (d.c.) =100 V; UR (a.c. =63 V)

-

25min —s

Dimensions in mm

-

72701561

i
H
v

rated ] mass L catalogue number
capacitance® | Trmax | Liax Hmax d Imin 2222 341 .....
uF : g tol. £6% [ tol. +10%| tol. £ 20%
0,10 49 | 145 8,7 1,0 25104 |27104 |26104
0,15 49 | 145 8,7 1,0 25154 | 27154 |26154
0,22 6,5 | 14,5 10,4 1,4 25224 27224 (26224
0,33 6,7 | 18 10,4 1,7 25334 27334 26334
0,47 79 181 | mp | OB 40| L4 25474 27474 |26474
0,68 78 | 238 11,7 2,5 25684 | 27684 26684
1,0 92 | 23,5 12,8 3,2 25105 |27105 26105
1,5 104 | 23,5 14,4 4,0 25155 |27155 26155
2,2 10,4 | 31 14,6 5,56 256225 27225 26225
3,3 12,4 | 31 19,5 8,0 25335 |27335 26335
4,7 12,4 | 31 19,5 ! 50 10,5 25475 |27475 26475
6,8 15 31 22 10,5 25685 |27685 26685

* Capacitance values of the E6 series as

E12 series are available to special order,

quoted are preferred; intermediate capacitance values of the

A18 Aprit 1982



Metallized polyester film capacitors

2222 341

Table 2 UR (d.c.) =250 V; UR (a.c) =160V

MKT

rated . catalogue number
capacitance®| Tmax| Lmax Hmax d Imin mass 2222 341 .....
uF 9 tol. £5% | tol. £10%] tol. £20%
0,047 49 | 145 8,7 1,0 87473 | 89473 |88473
0,068 49 | 145 8,7 1,0 87683 | 89683 |88683
0,10 55 | 14,5 9,4 11 87104 | 89104 |88104
0,15 67 | 18 104 | oo |0 1,7 87154 | 89154 (88154
0,22 65 | 18 10,4 ' 1,7 87224 | 89224 {88224
0,33 78| 238 | 117 2,5 87334 | 89334 |88334
0,47 74235 | 115 25 | 87474 | 89474 (88474
0,68 92| 235 | 128 3,2 87684 | 89684 |88684
1,0 10,4 | 31 14,6 5,5 87105 | 89105 |88105
15 12,4 | 31 195 | 1 50 8,0 87155 | 89155 |88155
2,2 12,4 | 31 19,5 8,0 87225 | 89225 |88225
Table 3 UR (d.c.) =400 V; UR fa.c) =220V
rated catalogue number
capacitance* | Tmax| Lmax | Hmax d | lmin mass 2222 341 .....
uF s tol. £5% | tol. £10%] tol. +20%
0,010 49 | 145 8,7 1,0 53103 |55103 |54103
0,015 49 | 145 8,7 1,0 53153 | 551563 |54153
0,022 49 | 145 8,7 1,0 53223 |55223 |54223
0,033 49 | 14,5 8,7 1,0 53333 |55333 |54333
0,047 65 | 145 | 104 14 53473 |55473 |54473
0,068 67 | 18 104 | 9B g 53683 | 55683 |54683
0,10 79 | 181 115 2,0 53104 |55104 |54104
0,15 78| 238 | 117 2,5 53154 |55154 |54154
0,22 92 | 235 | 128 3,2 53224 |55224 |54224
0,33 104 | 235 | 144 4,0 53334 |55334 |54334
0,47 10,4 | 31 146 5,5 53474 |55474 |54474
0,68 12,4 | 31 195 | 1,0 | 50 8,0 53684 |55684 |54684
1,0 15 | 31 22 10,5 53105 |55105 |54105

* Capacitance values of the EB series as quoted are preferred; intermediate capacitance values of the

E12 series are available to special order.

w C\pri! 1982
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2222 341
MKT

—» Marking

The marking is impressed on one side:

1st line: rated capacitance, tolérance and rated d.c. voltage;
2nd line: 341, MKT, production date code (three-month period and year).
The outer film connection is marked with a stroke on the body.

On the other side is impressed:
1st line: name of manufacturer;
2nd line: code for factory of origin,

Mounting

The capacitors are suited for horizontal or verticai mounting on printed-wiring boards and for point to
point wiring.

A20
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Metallized polyester film capacitors 2222 341
MKT

ELECTRICAL DATA

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

Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1 to 3
Tolerance on rated capacitance i + 5%*, + 10% and + 20%
1 7288430
AC
9
(%) §
0 ne
NG
\\
i 1 W
N
N
-2
\
-3 : 3 4 5
102 10 0%ty 10

Fig. 2 Capacitance as a function of frequency; typical curve.

Erom 100 Hz to 1 kHz the curve is valid for all capacitance values (measuring voltage 1 V). From 1 to
10 kHz the curve is valid for capacitance values < 1 uF (measuring voltage 1 V). From 10 to 100 kHz
the cuve is valid for capacitance values < 0,1 uF (measuring voltage 0,3V).

72701621

5
ac 7
C T -+
(%) Z-—T T/
0 —
’/ g
4’4
/ Y
-5 Z,
-10
-100 -50 0 50 100
‘ Ao Tamp(°C)

Fig. 3 Capacitance as a function of temperature; typical curves.
—  Forall capacitance values, measured at 1 kHz, 1 V.

-.»- Forcapacitance values < 1 uF, measured at 10 kHz, 1V.
—.—. For capacitance values <0,1 uF, measured at 100 kHz,0,3 V.

\ (April 1982
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2222 341

MKT
Voltage
Rated voltage UR (d.c.) 100 Vv, 250 Vv, 400 Vv
Rated voltage UR (a.c.), 50 to 60 Hz* .
100 V version L 63V
250 V version - 160 V
400 V version 220V
Category voltage Uc 0,8 x UR (d.c.)
Test voltage for 1 min
between terminals 1,6 x UR (d.c.)
between interconnected terminals and coating 1000 v
Note

The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).

Insulation resistance
The insulation resistance is measured after a voltage of 100 + 15 V has been applied for 1 min +5s.
ambient temperature

R between terminations for CRr <0,33 uF 23 °C [ 100 °C
100 V version > 15000 MQ | > 50 MQ
250 V and 400 V versions > 30000 M2 | > 100 MQ2

RC between terminations for Cr>0,33 uF
100 V version > 5000s > 16
250 V and 400 V versions > 10000 s > 33s

105 7288432
‘L: T
=
RC

(s}

1
1
T
—
i

N
AN
AN

i

—

I
== ﬁ
|

B— i{
]
|
|

|

]
|
|

40 80
Tamb (°c)

Fig. 4 RC-product as a function of temperature; typical curves.

* For higher frequencies see Additional information.
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Metallized polyester film capacitors

Tan & (tangent of the loss angle)
Tan § at 10 kHz <150 x 104 (typ. 100 x 10°%)

. 7288427
500 ——
tan §
(x10™%) B
200 % f
100 g
50 ”
20 A
0
5 i
10 102 103 104 108
£ (Hz)

Fig. 5 Tan & as a function of frequency; typicai curve.

72701601

300 T
tan &
(x107%)
200 - <
vl/' | — -
L |
P N
00 «
1 '
AN u
AN N
N T 7 ||
™~ |1
o]
-100 -50 0

0 .. 100
Tamp (°C)
Fig. 6 Tan & as a function of temperature; typical curves.

——— For all capacitance values, measured at 1 kHz, 1V.
- .- For capacitance values < 1 uF, measured at 10 kHz, 1 V.
—.—. For capacitance values < 0,1 uF, measured at 100 kHz, 0,3 V.
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Power dissipation
Maximum permissible power dissipation see Additional information

Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,6 VA in case of capacitor failure.

If the requirement for the maximum permissible power disspation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

rated voitage max. pulse steepness (V/us)
\% L=14,5mm L=18 mm L=235mm L=31mm

so—— 100 9 5,6 4 3
] 250 25 14 10 75
— 400 40 22 16 12

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.

For lower pulse voltages the given values may be multiplied by UR/applied voltage.

Note

If the pulse steepness requirement is satisfied,-a check must be made to ascertain that the maximum

permissible power dissipation is not exceeded.

Temperature .

Rated temperature 850C

Category temperature range —55 to + 100 °C

Storage temperature range : —55 to + 100 °C

Climatic category, IEC68 55/100/56

PACKING

250 pieces per box, for capacitors with Hmax < 11,5 mm.

200 pieces per box, for capacitors with Hmax > 11,6 mm.
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ADDITIONAL INFORMATION

Power dissipation .

The rated a.c. voltage has been specified for 50 to 60 Hz, at 23 OC. This voltage value must aiso never

be exceeded at ather frequencies. This permissible a.c. voltage may further be limited by the following
requirements: '

1. The power dissipation must not exceed the specified limit Pray.

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the
current through the series resistance and is expressed by

VRs®
P=—RS R (1)
s
c Rs
L"VRS_"‘
-\
7269847
Rg? .

VRs? Vac? Fig. 7. (2a)

Rg? + 1/w?C?

As for these capacitors tan § = RgwC = < 0,1, the formula (2a) can be simplified to

VRs® = 1/:;202 Vac? = Rg? w?C? Vac? (2b)
Thus

P = Rgw?C?Vye? (3a)
or

P = (RgC) Cw? Vgc? ' (3b)

The term RgC can be found from Fig. 8. C (in farads), w =2 wf and V¢ are assumed to be known.

The maximum permissible value of power dissipation (P}, which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 9. Thus, when the actual power has
been calculated with equation (3b), Fig. 9 gives the minimum size of capacitor which can dissipate this
power.

May be two or three capacitors having this size can be chosen, namely with different rated voitages.
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Example of using Fig. 8 and Fig. 9
A capacitor with a value of 1 uF should be used at an a.c. voltage of 130 V, a frequency of 1 kHz and

an ambient temperature of 50 ©C. The RsC- product is 7,5 x 107 s (from Fig. 8), so that the power
to be dissipated .
P = (RgC) Cw? Vye? .
=75x10"7x 10 x 4 7% x 10002 x 1302 = 500 mW.

Figure 9 shows that at 5C OC capacitors with curve numbers 8 to 11 can be used, thus a minimum size
of 10,4 x 23,5 x 14,4 mm. It can be seen from the tables that the 1 uF/250 V capacitor can be chosen.

7288425

T
RsC - !

1077

I

1079 !
102 108 104 105 ¢ () 108

Fig. 8 Maximum product of series resistance and capacitance as a function of frequency.
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k MKT
7269184
1500 VI T
Pmax
(mW)
"
1250
\
0
1000 \
1\
\
\
s \
750 A\
. \
: 7
500 I " \
5 \ \
A ~N N
3 N \
250 % | S \
P~ NN
NN
S
0 E 0,
0 25 50 75 Tamp(°C) 100

Fig. 9 Maximum permissible power dissipation as a function of temperature.

dimension (mm)
curve
Tmax | Lmax | Hmax
1 47 | 145 8,7
2 55 | 145 9,4
3 6,5 | 145 |104
4 6,5 |18 10,4
5 76 |18 11,5
6 74 | 235 |11,5
7 8,7 | 235 1128
8 104 | 235 (144
9 10,4 | 31 14,6
10 12,4 | 31 19,5
11 15 kil 22
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METALLIZED POLYESTER FILM CAPACITORS

[ —}
L~

potted type
QUICK REFERENCE DATA
Rated capacitance range (E 12-series) 0,01 to 10 uF
Tolerance on rated capacitance +5%, £ 10%, + 20%
Rated voltage UR (d.c.) 63V 100V 250V 400V
Rated voltage UR (a.c.), 50 to 60 Hz 40V 63V 160V 220V
Rated temperature 85 0C
_ Climatic category, IEC68 55/100/56
Basic specification |IEC 384-2
Approval € CECC30401.039*
APPLICATION
For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling appli-
cations.
DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is potted with epoxy resin in a yeilow flame retardent polypropylene case. The radial
leads are solder-coated copper wire. The capacitors are provided with small pips to allow removal of

solder flux etc., when cleaning the printed-wiring board.

* For rated d.c. voltages of 100 V, 250 V and 400 V, and capacitance values according to the E 12-series.
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MECHANICAL DATA

Dimensions in mm

4———L~’—>I

M

-

o

r
— |+ e I —>»

-

< @d

72755371

P—

P

— Fig. 1 For dimensions T, L, H, P and d, see tables below.
P Table 1 Ug (d.c.) =63 V; Ug(ac) =40V
rated mass catalogue number
capacitance® | Tryax Lmax Hmax P d g 2222344 . . ...
HF tol. £ 10% | tol. + 20%
0,22 45 13 10 0,7 15224 14224
0,33 5 13 11 10+04 09 15334 14334
0,47 6 13 12 1 15474 14474
0,68 6 175 11,5 1,4 15684 14684
1,0 7 17,5 13 15+0,4 1.8 15105 14105
15 8,6 176 14,5 08 2,6 15155 14155
2,2 6,5 26 15.5 2,8 15225 14225
3,3 8,5 26 18 22504 43 15335 14335
4,7 95 | 26 19 5,1 . 16475 14475
6,8 1 30 20,5 7.4 15685 14685
27504
10 13,5 30 23 10,2 15106 14106
" * Capacitance values of the E6 serieé as quoted are preferred; intermediate capacitance values of fhe
E12 series are available to special order.
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Table 2 UR (d.c) =100 V;UR (a.c.) =63V

rated mass catalogue number 2222 344 . . . ..
capacitance® | Tmax | Lmax | Hmax P d g

uF tol. +5% | tol.+ 10% | tol. + 20%

0,10 45 (13 |10 07 | 23104 | 25104 | 24104 -

0,15 45 |13 |10 |1004 07 | 23154 | 25154 | 24154

0,22 5 13 |11 09 | 23224 | 25224 | 24224

033 5 175 |11 11 | 23334 | 25334 | 24334

0,47 6 175 |15 14 | 23474 | 25474 | 24474

0,68 7 |15 |13 |1°%04 18 | 23684 | 25684 | 24684

10 85 |175 |145 08| 26 | 23105 | 25105 24105 -

15 65 |26 | 155 28 | 23155 | 25155 | 24155 =

2.2 85 |26 |18 |225:04 43 | 23225 | 25225 | 24225 =

33 95 |26 |19 51 | 23335 | 25335 | 24335

47 1 |30 |20 74 | 23475 | 25475 | 24475

6.8 135 |31 |225 |275:04 102 | 23685 | 25685 | 24685

10 15 |31 |25 10 128 | 23106 | 25106 | 24106

Table 3 UR (d.c) =250 V; UR (a.c.) = 160 V

rated ) mass catalogue number 2222 344 . . . ..
capacitance® | Tmax | Lmax | Hmax P d g

WF tol. £ 5% | tol. + 10% | tol. + 20%

0,047 a5 |13 10 | o 07 |42a73 | 41473 | 40473

0,068 a5 (13 [10 . 07 | 42683 | 41683 | 40683

0,10 5 175 |11 11 | 42104 | 41104 | 40104

0,15 5 175 |11 11 |42154 | 41154 | 40154

0,22 6 |175 |15 |°°07 14 | 42204 | 41224 | 40224

033 7 |175 |13 08| 18 |a2334 | 41334 | 40334

0,47 65 |26 |155 28 | 42474 | 41474 | 40474

0,68 65 |26 |155 |225+04 28 |42684 | 41684 | 40684

1,0 85 |26 |18 44 | 42105 | 41105 | 40105

15 11 (31 |20 74 |42185 | 41155 | 40155

27,5+ 0,4
22 11 |31 |20 74 42225 | 41225 | 40225

* Capacitance values of the E6 series as quoted are preferred; intermediate capacitance values of the
E172 series are available to special order.
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Table 4 UR (d.c.) =400 V; UR (a.c.) =220 vV

rated . mass catalogue number 2222 344 . . . . .
capacitance” | Tmax | Lmax | Hmax P d
uF 9 |tol.£5% [tol.+10% | tol. + 20%
0,010 45 (13 10 0,7 | 53103 55103 54103
0,015 45 |13 10 10404 0,7 | 53153 55153 54153
0,022 45 |13 10 o 0,7 | 53223 55223 54223
0,033 45 (13 10 0,7 | 53333 55333 54333
0,047 5 175 |11 1,1 | 53473 55473 54473
0,068 6 175 115 1,4 | 53683 55683 54683
15+04 0,8
— 0,10 7 175 |13 1,8 | 53104 55104 54104
— 0,15 85 (175 |145 26 | 53154 55154 54154
—_— 0,22 65 |26 15,5 2,8 | 53224 55224 54224
0,33 75 |26 16,5 [225+04 3,5 | 53334 55334 54334
0,47 95 126 19 5,1 | 53474 55474 54474
0,68 1 31 20 7,4 | 53684 55684 54684
275+04
1,0 135 |31 225 10,2 | 53105 55105 54105
Marking
The capacitors are marked on the top by embossed printed:
1st line: rated capacitance in uF, tolerance and rated d.c. voltage;
2nd line: MKT, 344, code for factory of origin.
Manufacturer's identification symbol at the left of this marking.
Mounting
The capacitors are suited for mounting on printed-wiring boards.
* Capacitance values of the E6 series as quoted are preferred: intermediate capacitance values of the
E12 series are available to special order. '
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MKT

ELECTRICAL DATA

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

Capacitance
Rated capacitance values {CR) at 1 kHz see Tables 1 to 4
Tolerance on rated capacitance +5%*, + 10% and = 20%
1 7288438
AC
C
(%) ]
0 P
NN
\\
1 \\
N
-2
-3
102 103 104 ¢y 10°

Fig. 2 Capacitance as a function of frequency; typical curve.

Erom 100 Hz to 1 kHz the curve is valid for all capacitance values (measuring voltage 1 V). From 1 to
10 kHz the curve is valid for capacitance values < 1 uF (measuring voltage 1 V). From 10 to 100 kHz
the curve is valid for capacitance values < 0,1 uF (measuring voltage 0,3 V).

72701621

5
AC 7
[ L+
(%) ATt —-—/l
0 £
puvd
4
Vo4
-5 Z,
7
-10
-100 . -50 0 50 100
Tamb(°C)

Fig. 3 Capacitance as a function of temperature; typical curves.
— For all capacitance values, measured at 1 kHz, 1 V.

---- For capacitance values <1 uF, measured at 10 kHz, 1 V.
—.—. For capacitance values <0,1 uF, measured at 100 kHz, 0,3 V.

* Not for 63 V version.
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Voltaée
Rated voltage Up (d.c.) 63V, 100 V, 250 V, 400 V
Rated voltage UR (a.c.), 50 to 60 Hz* i

63 V version 40V

100 V version 63 V

250 V version 160 vV

40G V version 220V
Category voltage Up 0,8 x UR (d.c.)
Test voltage for 1 min :

between terminals 1,6 xUR (d.c.)

between interconnected terminals and coating 1000 Vv
Note

The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be <UR (d.c.).

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 min + 5 s, the voltage being
100+ 15 V.

ambient temperature

23°C ' 100 °C

R between terminations for CRr<0,33uF )

63 V and 100 V versions > 15000 MQ ' > 50 MQ

250 V and 400 V versions - >30000 M > 100 Mz
RC between terminations for CR>033 uF .

63 V and 100 V versions > 5000s > 16s

250 V and 400 V versions >10000s > 33s

105 7288440

RC
(s)

Fig. 4 RC-product as a function of temperature; 103
typical curve. 3

el

-40 0 40 80
Tamp (°C)

* For higher frequencies see Additional information.

A34 April 1982 (



2222 344

Metallized polyester film capacitors . \

MKT
Tan & (tangent of the loss angle)
Tan § at 10 kHz <150 x 10 (typ. 100 x 10-%)

7288435
500
tan §
(x107%) . L
200 ///
100 f
50 v
20 4 b —
10 =
5
10 102 103 104 108
f (Hz)
Fig. 5 Tan & as a function of frequency; typical curve.
300 72701601
tan &
(x1074)
200 L <t
!l,’ - | — -
P;
- ™~
100 ™
\\
\\ N o
NC oy 7
\ ]
0
=100 -6 . 0 50 o, 100
Tamb (°C)
Fig. 6 Tan § as a function of temperature; typical curves.
—— For all capacitance values, measured at 1 kHz, 1 V.
- --- For capacitance values <1 uF, measured at 10 kHz, 1 V.
—.—. For capacitance values <0,1 uF, measured at 100 kHz, 0,3V.
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Power dissipation
Maximum permissible power dissipation see Additonal information

Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure.

If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

rated voltage max. pulse steepness (V/us)
\% L=13 mm L=17,5mm L =26 mm L =30 mm
63 4,2 26 1,7 1,4
100 9 56 35 3
250 25 14 9 75
400 40 22 14 12

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be multiplied by UR/applied voltage.
Note

If the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Temperature

Rated temperature 850C

Category temperature range —55 to + 100 °C
Storage temperature range : —55 to + 100 °C
Climatic category, IEC 68 55/100/56
PACKING

The capacitors are packed in boxes; the number per box is given in the table below.

capacitance values (uF) number of

capacitors
63 V version 100 V version 250 V version 400 V version per box
0,18-1,0 0,082 -0,68 0,039 -0,33 0,010-0,1 1000
12 -156 082 -1,0 0,12 -0,15 500
1.8 -47 1,2 -33 039 -1,0 0,18 -0,47 200
56 -10,0 39 -10 12 -22 056 -1,0 100
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ADDITIONAL INFORMATION

Power dissipation ’

The rated a.c. voltage has been specified for 50 to 60 Hz and at 23 ©C. This voltage value must also
never be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit Pmax-

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the
current through the series resistance and is expressed by

, ;
p=V_2s_. = 2Ry O—‘”—‘—'::'—O 1

s <""\/Rs_"l

* Vac —> E
7269847 _—
Rg? 2 =
2 = N —
VRs® = R + 1/w2C? Vac Fig. 7. (2a) =
As for these capacitors tan § = RgwC =<0,1, the formula (2a) can be simplified to
R¢?
VRS T i Vac® = Rg* 0?C?Vqc? (2b)
Thus P = Rgw?C?Vye? (3a)
or P = (RsC) Cw?Vyc? (3b)
The term RC can be found from Fig. 8; C (in farads), w = 2nf and V¢ are assumed to be known.
The maximum permissible value of power dissipation (Pmax), which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 9. Thus, when the actual power has
been calculated with equation (3b), Fig. 9 gives the minimum size of capacitor which can dissipate
this power.
Maybe two or three capacitors having this size can be chosen, with different rated voltages.
\ (April 1982 A37



2222 344

MKT

Example of using Fig. 8 and Fig. 9

A capacitor with a dielectric of metallized PETP film and a value of 1 uF should be used at an a.c.
voltage of 13C V, a frequency of 1 kHz and an ambient temperature of 50 OC. The RsC-product is
7,5 x 10'75 (from Fig. 8), so that the power to be dissipated

P=(RsC) Cw? Vye?
=7,5x107 x 10" x 47% x 1000% x 130% = 500 mW
Fig. 9 shows that at 50 OC capacitors with curve numbers 8 to 13 can be used, thus a minimum size of

6,5 x 26 x 15,5 mm. It can be seen from the tables that a choice can be made between the 250 V and
400 V capacitors of 1 uF. :

_ 77288433

ma— 10 5 T T T T T T T :’
—
— RsC
— (s)
.
—

1078

~
™N
1077 H
N
N
1078
| 1
T
1079 L
102 108 10% 105 ¢4y, 108
Fig. 8 Maximum product of series resistance and capacitance as a function of frequency.
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1500 7769182.2
Pmax
(W)
1250 3
\
\
12
1000 \ \
1
\
750 103 NANEEAN
s \
" \
500
7 MNAN
. N
AW
5 < .
L
3
250 > N\
1 I~
RIS
~ .\§ -
=N
0 Q,
25 50 75 Tamb("C) 100
Fig. 9 Maximum permissibie power dissipation as a function of temperature.
dimensions (mm)
curve Trmax Lmax Hmax
1 45 13 10
2 5 13 1"
3 6 13 12
4 5 17,5 1
5 6 17,5 11,5
6 7 17,5 13
7 8,5 17,5 145
8 6,5 26 15,6
9 75 26 16,5
10 85 26 18
11 9,5 26 19
12 1 31 20
13 13,6 31 225
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NOT FOR NEW DESIGN 2222 352
MKT

METALLIZED POLYESTER FILM CAPACITORS
lacquered type

QUICK REFERENCE DATA

Rated capacitance range (E12-series) 1nF to 6,8 uF

Tolerance on rated capacitance + 10% and + 20%

Rated voltage UR (d.c.) 100‘ V, 250V, 400 V, 630 V
Rated voltage UR (a.c.), 50 to 60 Hz 63V, 160V, 220V, 220 V
Rated temperature 85°0C

Climatic category, 1EC 68 40/100/21

Basic specification |EC 384-2, grade 2
APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling
applications.

DESCRIPTION

The capacitors consist of a low-inductive wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is protected by a hard, water repellent lacquer. The radial leads are solder coated copper
wire and are crimped to provide optimum soldering conditions. The capacitors are available with
short or long leads.

Composition of the catalogue number

2222352.....
code for rated voltage, J T code for capacitance,
capacitance tolerance see Tables 1 to 4
and lead length )
24 =100 V; £ 20% 27 =100 V; £ 20%
25=100V; £ 10% 28 =100 V; £ 10%
44 =250 V; £ 20% 47 =250 V; + 20% hort
45=250V;+10% | long 48 =250 V; + 10% f°dr
54 = 400 V; * 20% leads 57 = 400 V; + 20% (ef_ss 1 mm)
55 = 400 V; + 10% 58 = 400 V; £ 10% so—tmm
64 =630 V; £ 20% 67 =630 V; +20%
65=630V; £ 10% 68 =630 V; = 10%

For ordering purposes please quote the 12-digit catalogue number.
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MECHANICAL DATA Dimensions in mm
el [ ——— ~— T ——»l
: ':2"/5 % A\
Fig. 1 For dimensions T, L, H, P, I LY | |
d and |, see tables below. - 2 Z Y

Qd-—»} L—
25205 (d=06) 7269323
3,4%05 (d=08)

Table 1 UR (d.c.) = 100 V; UR (a.c.) =63 V

The capacitors mentioned in this table are also available with lead length | =5 — 1 mm.

rated .
capacitance | Tpax Lmax Hmax P d Imin mass capacitance
uF g code
0,047 45 12,5 06 473
0.056 45 25 06 563
0,068 45 125 0.6 683
0,082 45 125 06 823
0.10 45 125 |10,16+03 0.6 104
0,12 45 125 1 45'g (4e) » | 08 0.6 124
0.15 5 13 . 06 154
0.18 5,5 135 0.6 184
0.22 6 14 0.7 224
027 6,5 4,5 0.8 274
0.33 5,5 145 10 334
0.39 6 s | 15 15,24 + 0,3 11 394
0,47 6,5 : 15,5 (6e) * 1.2 474
0.56 7 16 13 564
0.68 6 15 ‘ 15 684
0,82 6,5 15,5 17 824
1.0 7 16 20,32+ 03 2.0 105
12 75 | 25 | 165 (8e) * 21 2.3 125
15 8.5 175 08 2.6 155
18 9,5 185 31 185
2.2 8.5 175 34 295
2.7 95 | 185 4.0 275
33 9 21 46 335
3.9 10 30 22 279403 19 5.3 395
47 11,5 23,5 (11e) 6.0 475
5.6 12,5 24.5 ; 6.9 565
6.8 14 2 2.0 685
*e=254mm (0,1in).
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Tabie 2 UR {d.c.) =250 V; UR {a.c.) =160 V
The capacitors mentioned in this table are also available with lead length 1 =5 — 1 mm.
rated .
capacitance | Tmax Lmax Hmax P d Imin mass capacitance
uF g code
0,0010 4,5 12,5 0,5 102
0,0012 45 12,5 : 0,5 122
0,0015 45 12,5 0,5 162
0,0018 4,5 12,5 : 05 182
0,0022 45 12,5 0,5 222
0,0027 4,5 12,5 0,5 272
0,0033 45" 12,6 0,5 332
0,0039 45 12,6 05" 392 =
0,0047 4,5 12,5 05 472 =
0,0056 45 12,5 05 562 =
0,0068 45 12,5 0,5 682
0,0082 45 12,6 05 822
0,010 4 126 | 12 10'1(‘2i) 031 06 05 103
0,012 4 12 € 05 123
0,016 4 12 13 0,5 153
0,018 4 12 0,5 183
0,022 4 12 0,5 223
0,027 4 12 0,5 273
0,033 4 12 0,5 333
0,039 4 12 0,5 393
0,047 4 12 0,5 473
0,056 45 12,5 0,5 563
0,068 45 12,6 0,6 683
0,082 45 12,5 0,6 823
0,10 5 13 0,7 " 104
0,12 5,5 14,5 0,9 124
0,15 6 175 15 15,24 +0,3 1,0 154
0,18 6,5 ’ 15,5 (6e) * 1,1 184
0,22 7 16 1,3 224
0,27 6 15 1,4 274
0,33 6,6 15,5 1,6 334
0,39 7 16 20,320,3 1,8 394
0,47 75 | 22% | 165 Bl ¥ | og | 2, 474
0,56 8 17 ’ 2,4 564
0,68 9 18 ] 2,8 684
0,82 8 17 3,1 824
1,0 9 18 36 105
1,2 8,5 30 20,5 | 27,984:03 19 4,2 125
1,5 9,5 21,5 (11e) * 5,0 155
1,8 10,5 22,5 5,7 185 .
2,2 11,6 23,5 6,5 225

* g = 2,54 mm (0,1 in).
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Table 3 UR (d.c.) =400 V; UR (a.c.) =220 V ‘
The capacitors mentioned in this table are also available with lead length 1= 5 — 1 mm.

rated

capacitance | Tmax Lmax Hmax P d Imin mass capacitance
uF g code
0,010 45 12,5 0,5 103
0,012 45 12,6 0,5 123
0,015 45 12,5 0,5 153
0,018 455 12,5 1018 + 02 0.5 183
0,022 45 12,5 12,5 " '(Z ') Y7 o6 0,5 223
0,027 5 13 € 05 273
0,033 5,5 13,5 13 0,6 333
0,039 6 14 0,6 393
0,047 6,5 14,5 0,7 473
0,056 55 14,5 0,9 563
0,068 6 1786 15 15,24 0,3 1,0 683
0,082 6,5 ’ 15,5 (6e) * 11 823
0,10 7 16 1,3 104
0,12 6 15 1,4 124
0,15 6,5 15,5 16 154
0,18 7 16 20,32 +0,3 19 184
0.22 75 | 225 | 155 ©)* | g | 2 2.2 224
0,27 8,5 17,5 ’ 2,5 274
0,33 9.5 | 185 28 334
0,39 8,5 17,5 3.2 394
0,47 9,5 18,5 3,7 474
0,56 9 30 21 27,94 +0,3 19 43 564
0,68 10 22 (11e) * 5,0 684
0,82 1 23 5,7 824
1,0 12 24 6,5 105

*e=254mm (0,1in).
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Table 4 UR (d.c.) = 630 V; UR (a.c.) =220 V
The capacttors mentioned in this table are also available with lead length | = 5 — 1 mm.
rated mass capacit
capacitance | Tmax Lmax Hmax P d Imin pacttance
uF g code
0,010 45 12,5 0,5 103
0,012 5 13 05 123
0,015 55 | 125 | 135 10'1& i) 031 o6 0.6 153
0,018 6 14 € 0,6 183
0,022 6,5 14,5 13 0,7 223
0,027 55 14,5 09 273
0,033 6 175 15 15,24 +0,3 1,0 333
0,039 6.5 ! 15,5 (Be) * 1.1 393 -
0,047 7 16 1,3 473 _—
0,056 6 15 14 563 =
0,068 6,5 15,5 1,6 683
0,082 7 16 20,32+£0,3 1,9 823
0,10 75 | 22% | 165 g+ | 08 | 2T 2.2 104
0,12 8,6 17,5 2,5 124
0,15 9,6 18,5 29 154
0,18 8,5 17,5 3.2 184
0,22 9,5 18,5 3,7 224
0,27 9 30 21 27,94 +0,3 19 4,3 274
0,33 10 22 (11e) * 5,0 334
0,39 1" 23 5,7 394
0,47 12 24 : 6,5 474

* ¢ =254 mm (0,1in).
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Marking
[ st figure of capacitance value in pF
2nd figure of capacitance value in pf ———
multiplying factor —
capacitance tolerance —
rated voltage (d.c.)
body cclour
colour } I l
— black - 10 1 +20%
P brown | 1 1 10 100 v
e red 212 110 250 vV
— orange | 3 | 3 | 10°
yellow | 4 | 4 | 10* 400 Vv
green 5|5 | 10°
blue 6|6 630 V
violet 717
grey 8|8
white 919 +10%
Mounting
The capacitors are suited for mounting on printed-wiring boards.
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ELECTRICAL DATA
Unless otherwise specified all electrical values apply at an ambient temperature of 23 £ 19C, an

-
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 + 2%.
Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1to 4
Tolerance on rated capacitance + 10% and = 20%
. 126105
AC H
< %) ,
0 T
L i
™ ———t1
™ -
-1
— Ly
N
-2 \
102 103 104 f (Hz) 105
Fig. 2 Capacitance as a function of frequency; typical curve.
5 7269364
aAC -/
[§] A7)
(%o) AT F
P
0
pAd
Azv
AN
[ . d
J v
-10
=-100 -50 0 50 100
Tumb(oc)
Fig. 3 Capacitance as a function of temperature; typical curves.
For all capacitance values, measured at 1kHz, 1V;
— — —  For capacitance values < 1 uF, measured at 10 kHz, 1V;
—.——  For capacitance values < 0,1 uF, measured at 100kHz, 0,3 V.
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Voltage
Rated voltage UR (d.c.) 100V, 250 V, 400 V, 630 vV
Rated voltage UR (a.c.), 50 to 60 Hz
100 V version 63V
250 V version 160 V
400 V version 220v
630 V version 220 v
Category voltage Ug 0,8 x Ug (d.c.)
Test voltage for 1 min
between terminals 1,6 x Up (d.c.)
between interconnected terminals and coating 2 x UR (d.c.) (minimum 200 V)
Note
The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).
—_— Insulation resistance )
— The insulation resistance is measured after a voltage has been applied for 1 min + 5 s, 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.
ambient temperature
i 230C 100 °C
R between terminations for CRr<0,33 uF ‘
100 V version > 15000 MQ > 50 MQ
250V, 400 V, 630 V versions ) >30000 M2 | > 100 MS2
RC between terminations for Cr>0,33 uF
100 V version > 5000s > 16s
250V, 400 V, 630 V versions > 10000 s > 33s
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105 7269366
RC —_ -
(s) o N ||
N
N
10“ NG
\
\
103 =
102 =
10
-100 -50 0 50 100
Tumb (°c)
Fig. 4 RC-product as a function of temperature; typical curve.
Tan § (tangent of the loss angle)
Tan § at 10 kHz <150 x 10* (typ. 90 x 10°%)

300 _ 7269367

tan
(x107%)
200
71/
L~
. P
100 |— =
T
./'
e’ ]
0
102 10° 10* 10°
f(Hz)

Fig. 5 Tan § as a function of frequency; typical curve.
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300 7269365
tan §
(x1074)
200 T
s L
ot N
100 N -
N\,
N N
\\ \~\~ P
‘\ B
0 L
=100 -50 0 0 o 100
Tamp (°C)

Fig. 8 Tan § as a function of temperature; typical curves.

For all capacitance values, measured at 1 kHz, 1 V;

For capacitance values < 1 uF, measured at 10 kHz, 1V;

For capacitance values < 0,1 uF, measured at 100 kHz, 0,3 V.

Power dissipation

Maximum permissible power dissipation

see Additional information

Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure.

if the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

maximum pulse steepness (V/us)
rated voltage :
\ L=12,5mm L=17,5 mm L =225mm L =30 mm
100 9 5,6 4 3
250 25 14 10 7,5
400 40 22 16 12
630 70 37 26 19

The maximum pulse steepness values in th
For lower pulse voltages the given values

Note

if the pulse steepness requirement is satisfied, a check must be made
_permissible power dissipation is not exceeded.

e table are valid for pulse voitages equal to the rated voltage.
may be multiplied by UR/applied voltage.

to ascertain that the maximum

A50
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Temperafure
Rated temperature : 85 0C
Category temperature range —40to + 100 ©C
Storage temperature range —40 to + 100 °C
Climatic category, IEC 68 40/100/21
PACKING

500 pieces per box, for capacitors with Lmax = 30 mm
1000 pieces per box, for capacitors with Lmax <30 mm

ADDITIONAL INFORMATION
Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 23 ©C. This voltage value must also -
never be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit Ppax-

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage over the series resistance (Rg) or of the
current through the series resistance and is expressed by

V 2
p= RS - 2Ry ¢ Rs (1)
Rs o—b—{—"3—+°
1 ]«VRS——"
|
R52 Vg

R A — 2 K A
VRS’ =Ry 1jerce Vo . (2a)

As for these capacitors tan § = RgwC = always < 0,1, the formula (2a) can be simplified to

Rs?
VRs? = Toic Vae? = Rg? @? C?Vqc? (2b)
Thus P = Rgw?C?Vyc? (32)
or P = (RgC) Cw?Vyc? ‘ (3b)

The term R¢C can be found from Fig. 7; C (in farads), & = 2nf and Vy are assumed to be known.

The maximum permissible value of power dissipation (Pmax), which depends on the dimensions of the
capacitor and on the ambient temperature, can pe found from Fig. 8. Thus, when the actual power has
been calculated with equation (3b), Fig. 8 gives the minimum size of capacitor which can dissipate this
power.

Maybe two or three capacitors having this size can be chosen, with different rated voltages.
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Example of using Fig. 7 and Fig. 8

A capacitor of 0,68 uF should be used at an a.c. voltage of 130 V, a frequency of 1 kHz and an ambient
temperature of 50 OC, :
The RsC-product is 7,1 x 10°7 £2F (from Fig. 7), so that the power to be dissipated is

P = (RsC) Cwo?V,?
=7,1x107 x0,68 x 10 x 4 72x 10002x 1302 = 322 mW

Figure 8 shows that at 50 °C capacitors with curve numbers 8 to 31 can be used, thus a minimum size
of 6,5 x 17,5 x 15,5 mm. It can be seen from the tables that a 0,68 uF/250 V or 0,68 1F/400 V capaci-
tor can be chosen.

1075 7269368 .1
(RsC)max
(s)
\‘
\\\
1078
N
s N
\\
N

1077 .\

1078

10-9102 103 [ S 6
1
0 10 f (Hz) 10

Fig. 7 Maximum product of series resistance and capacitance as a function frequency.
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Metallized polyester film capacitors 2222 352
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7269369
dimensions (mm)
curve
Tmax Lmax Hmax
1 | 45 |125 |125
2 | 5 |125 |13
3 | 55 [125 |135
3 4 | 6 [125 |14
5 | 65 [125 |145
" 6 | 55 [17,5 |145
= I\ 7 |6 [175 |15
2 8 | 65 [175 |155
27 9 7 175 |16
2 AN 10 | 6 |225 |15
251 N 11 | 65 |225 |155
2 NANAY 12 | 7 |225 |16
> \ 13 | 75 |225 165
2 NN 14 | 8 |225 |17
20 NN 15 | 85 |225 |175
19 AWANY 16 | 9 |225 |18
® NN 17 | 95 |225 |185
v NN 18 | 8 |30 |17
5 N 19 | 85 |30 |175
o = X 20 | 9 |30 |18
2 21 | 95 |30 |185
n N N 22 | 85 |30 [205
S 1o 23 | 9 |30 |21
1 N 24 | 95 |30 |215
N 25 |10 |30 |22
1a RN | 26 [105 |30 |225
T2 SRS % 27 |11 30 23
SN 28 [115 |30 |235
= B 29 |12 |30 |24
30 [125 |30 |245
| ™~ 31 |14 |30 |26
0 25 50 B e 100

Fig. 8 Maximum permissible power dissipation as a function of temperature.
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METALLIZED POLYESTER FILM CAPACITORS

® Epoxy lacquered type; radial leads
e 5,08 mm pitch
@ Supplied on reeled tape or on tape in ammunition pack

QUICK REFERENCE DATA

Rated capacitance range (E12-series) 0,0039 to 0,47 uF
Tolerance on rated capacitance ' + 10% and £ 20%*
Rated voltage UR (d.c.} 83V, 100V, 250 V, 400 V
Rated voltage UR (a.c.), 50 to 60 Hz 40V, 63V, 160V, 220V
Rated temperature 85 °C
Climatic category, |EC 68
2e (3e) version: 100 V, 250 V, 400 V 40/100/56
2e (3e) version: 63 V 40/100/21
26 version (Developrent Sampie Data) 40/100/21
Basic specification |EC 384-2, general-purpose grade

APPLICATION
For coupling and decoupling, especially where miniaturization is required.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is protected by a hard, water repellent, solvent resistant orange epoxy lacguer. The radial
leads are tinned.

A 2e version and a 2e (3e) version are avaiiable. The former has a lead pitch of 2e (5,08 mm) and a
natural body length for this pitch. The latter has a body length natural for a 3e lead pitch, but the
pitch is reduced to 2e by bending the leads.

* + 5% on request except for the (natural) 2e version.
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MECHANICAL DATA

Dimensions in mm

‘ T 1max Tmax
3,85_,‘ 5,0 min N\e50870% 05 T 22
05 | | I | i 2K
i ” I I A 5

551057
‘ ! ! min l
— +0,06 12,7 JL,O‘I
—><—g015_ ’ |<—i0, —»I _>:’_'0, - ‘ 07
%' —3%0,2
detail A f
72856031
Fig. 1 For dimensions T, L and H, see Tables 1 to 4.
Cumulative feed-hole pitch error: 1,0 mm/20 pitches.
Maximum 0,25% of the total number of capacitors per reel may be missing, but no more than 2 con-
secutive positions will be vacant.
Table 1A UR (d.c.) = 63 V; UR (a.c.) = 40 V; 2e (3e) version
rated Tmax | Hmax | Lmax | mass catalogue number 2222 365 . . . ..
capacllztance reel packing ammunition packing
K 9 R0l £10% | tol. £ 20% | tol. £10% | tol % 20%
0,12 4 13,6 10 04 11124 10124 15124 14124
0,15 4 13,5 10 04 11154 10154 15154 14154
0,18 4 13,5 10 0,4 11184 10184 15184 14184
0,22 45 14 10,5 0,5 11224 10224 15224 14224
0,27 45 14 10,5 0,5 11274 10274 15274 14274
0,33 5 14,5 10,5 0,5 11334 10334 15334 14334
0,39 5,5 15 10,5 0,6 11394 10394 15394 14394
0,47 6 15,5 10,5 0,7 11474 10474 15474 14474
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Table 1B UR (d.c.) = 63 V; UR (a.c.) = 40 V; 2e version (Development Sample Data)

rated Tmax | Hmax |Lmax | mass catalogue number 2222 365 .. ...
capacitance reel packing ammunition packing

uF g tol. + 10% |tol. £20% | tol. + 10% | tol. +20%

0,047 4 11 75 0,30 |71473 70473 75473 74473

0,056 4 " 175 0,30 |71563 70563 75563 74563

0,068 4 1 7,5 0,30 |71683 70683 75683 74683

0,082 4 1 7,5 0,30 {71823 70823 75823 74823

0,10 4 1" 7,5 0,30 |71104 70104 75104 74104

0,12 4 1" 7,5 0,30 [71124 70124 75124 74124

0,15 45 11,5 8 0,35 |71154 70154 75154 74154

0,18 45 11,5 8 0,35 (71184 70184 75184 74184

0,22 5 12 8 0,40 |71224 70224 75224 74224 —_

0,27 5 12 8 0,40 |71274 70274 75274 74274 E

0,33 5,5 12,5 8 0,45 |71334 70334 75334 74334 —

0,39 55 12,6 8 0,45 (71394 70394 75394 74394

0,47 6 13 8 0,50 |[71474 70474 75474 74474
Table 2A UR (d.c.) = 100 V; UR (a.c.) =63 V; 2e (3e) version

rated Tmax | Hmax |Lmax | mass catalogue number 2222 365 . . . . .
capacitance reel packing ammunition packing

uF g tol. £ 10% {tol. £ 20% | tol.+10% | tol.+20%

0,039 ' 21393 20393 25393 24393

0,047 21473 20473 25473 24473

0,056 4 1356 10 0,4 21563 20563 25563 24563

0,068 21683 20683 25683 24683

0,082 21823 20823 25823 24823

0,10 21104 20104 25104 24104

0,12 45 14 0,5 21124 20124 25124 24124

0,15 5 14,5 0,5 21154 20154 25154 24154

0,18 55 15 105 | 0,6 21184 20184 25184 24184

0,22 6 15,5 0,7 21224 20224 25224 24224

0,27 6 15,5 0,7 21274 20274 25274 24274

\ (I‘m’lay 1982 A57



2222 365
MKT

i

Table 2B UR (d.c.) = 100 V; UR (a.c.) = 63 V; 2e version (Development Sample Data)

rated Tmax | Hmax | Lmax | mass catalogue number 2222 365 . . . ..
capacitance . reel packing ammunition packing
uF g tol. = 10% | tol. £+ 20% | tol. % 10% | tol.+ 20%

0,010 4 1 75 030 |81103 80103 85103 84103
0,012 4 1 75 1030 (81123 80123 85123 84123
0,015 4 1 75 1030 [81153 80153 85153 84153
0,018 4 1 75 |03 {81183 80183 85183 84183
0,022 4 i1 75 1030 [8iz23 80223 85223 84223
0,027 4 1 75 030 81273 80273 85273 84273
0,033 4 1" 75 1030 |81333 80333 85333 84333
0,039 4 1 75 1030 |81393 80393 85393 84393
0,047 5 12 8 0,40 [81473 80473 85473 84473
0,056 5 12 8 0,40 |81563 80563 85563 84563
0,068 5 12 8 0,40 |81683 80683 85683 84683
0,082 5 12 8 0,40 |81823 80823 85823 84823
0,10 55 1256 | 8 0,45 81104 80104 856104 84104

Table 3 UR (d.c.) = 250 V; Ug (a.c.) = 160 V; 2e (3e) version

rated Trnax | Hmax | Lmax | mass catalogue number 2222 365 . . . . .
capacitance ree! packing amimuniiion packing
uF g tol. £ 10% | tol. £ 20% | tol.+10% | tol. + 20%
0,018 41183 40183 45183 44183
0,022 41223 40223 45223 44223
’ 4 .
0,027 135 10 0.4 41273 40273 45273 44273
0,033 41333 40333 45333 44333

Table 4 UR (d.c.) =400 V; UR (a.c.) = 220 V; 2e (3e) version

rated’ Tmax | Hmax | Lmax | mass catalogue number 2222 365 . . . . .
capacitance reel packing ammunition packing
uF g tol. £ 10% | tol. £ 20% | tol.+10% | tol.+ 20%

0,0039 51392 50392 55392 54392
0,0047 51472 50472 55472 54472
0,0056 51562 50562 55562 54562
0,0068 4 13,5 10 0,4 51682 50682 55682 54682
0,0082 51822 50822 55822 | 54822
0,010 51103 50103 55103 54103
0,012 51123 50123 55123 54123
0,015 51153 50153 55153 54153
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Marking

The capacitors of the 2e (3e) version are marked in ink on the top as follows:
1st line: rated capacitance in pF or uF, and tolerance code (K =+.10%, M = + 20%);
2nd line: rated voltage (d.c.) and code for dielectric material (MKT = metallized PETP film).

The capacitors of the 2e version are marked in black ink on the top as follows:

1st line: rated capacitance in uF without unit symbol;

2nd line: tolerance code (+ 10% identified by K, and + 20% by M), and rated voltage (d.c.)
without unit symbol.

Mounting

The capacitors are suitable for mounting on printed-wiring boards by means of automatic insertion
machines.

ELECTRICAL DATA

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

Capacitance
Rated capacitance (CR) at 1 kHz see Tables 1to 4

Tolerance on rated capacitance + 10% and = 20%
+ 5% on request {except for the 2e version)

T 77288424 7288419
AC
C 4
AC
(%) — 25
0 (%) /
\\ /
1 0
N
-2 \ -2
-4
-
102 103 104 £ (Hz) 10° —40 0 40 80
Tamb (°C)
Fig. 2 Capacitance as a function of Fig. 3 Capacitance as a function of
frequency; typical curve. temperature; typical curve.
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Voltage
Rated voltage UR (d.c.) 63V, 100 Vv, 250 V, 400 V
 Rated voltage UR (a.c.), 50 to 60 Hz
63 V version 40 V
100 V version 63V
250 V version 160 V
400 V version 220V
Category voltage Ug 0,8 x Ug (d.c.)
Test voltage for 1 min
between terminals : 1,6 x Ug (d.c.)
between interconnected terminals and coating, 2 x UR (d.c.) (minimum 200 V)
Note

The sum of the d.c. voltage and the peak value of the éuperimposed a.c. voltage must be < UR (d.c.}

Insulation resistance

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

ambient temperature

20 °C | 100 °C
R between terminals, 63 and 100 V capacitors
(except CR > 0,33 uF of the 2e version) > 15 000 M2 > 75 MQ
250 V and 400 V capacitors > 30 000 M2 > 150 M2
RC between terminals, for Cg > 0,33 uF, 2e version > 5000s = 255
R between interconnected terminals and coating > 30 000 M2
105 7288423
RC
(s)
AN
\\
\
\
\
108 X
Y
\
\
. 102
—40 0 40 80
Tamp (°C)

Fig. 4 RC product as a function of temperature; typical curve.
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Tan & (tangent of the loss angle)
Tandat 1kHz
Tan § at 10 kHz
Tan & at 100 kHz

103 7288421
tan §
(x1074)
oh
L
%
102 o
p>
/
1 2 3 4 5
10 10 104 () 10

Fig. 5 Tan § as a function of frequency;
typical curve.

Power dissipation
Maximum permissible power dissipation

tan §
(x107%)

MKT
< 75x 10"
<130x 10%; typ. 90x 107
<300 x 107*; typ. 150 x 107
7288420
120 :
-
100 ™

\

5 \

40 A

N\ /
20 \\ l

Y/

—40 0 40 80
Tamb (°C)

Fig. 6 Tan 8 as a function of temperature;
typical curve.

see Additional information

In appiications where voltages higher than 50 V afe applied, it is recommended that the power in the
capacitor be limited to 2,5 VA in case of capacitor failure.

If the maximum permissible power dissipation is not exceeded chieck that the maximum permissible

pulse steepness is not exceeded.

Pulse steepness

rated voltage maximum pulse steepness (V/us)
\% 2e (3e) version | 2e version
63 6,3 10
100 12,5 19
250 42
400 67
Note:

The maximum pulse steepness values in the
table are valid for pulse voltages equal to the
rated voltage. For lower pulse voltages the
given values may be muitiplied by UR/applied
voitage.

If the pulse steepness is not exceeded, check that the maximum permissible power dissipation is not

exceeded.
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Temperature
Rated temperature 85 0C
Category temperature range —40 to +100 °C
Storage temperature range —40 to +100 ©C
Climatic category, IEC 68

2e (3e) version: 100 V, 250 V, 400 V 40/100/56

2e (3e) version: 63V 40/100/21

2e version 40/100/21

PACKING

The capacitors are supplied on reeled tape or on tape in ammunition pack. The number of capacitors
per reel and per pack is given in the table below.

— X . number of capacitors
] thickness (T) of capacitors per reel or per ammunition pack
— 4 mm 1500
4,5 or 5 mm 1300
5,5 0r6 mm 1100
Y -~ 340max ——mmm———————» —>152maxj<—
L 1 %
<—20,5
*} ==
r
30 77 856 92 356 250
i ‘ l i max
- =225
—fla—3 L ‘}
52 7285303 i j 7285540
<_FY\G)(_>
Fig. 7 Reel. Fig. 8 Capacitors on tape in ammunition pack.
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ADDITIONAL INFORMATION

Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 20 O(. This voltage value must also
never be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit Pmax.

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the
current through the series resistance and is expressed by

VR

2
p= —R8 2R (1)
Rs : o—] I—‘—l:l————o
< Vg, —>
e
2 7269847 (2 )
= RS 2 a
VRS T RF T 1/wCr Fig. 9.
As for these capacitors tan § = RgwC =<0,1, the formula (2a) can be simplified to
RS2
VRs” = 1/0? C? Vac? = Rg® w? C?Vae? (2b)
Thus P = Rgw? C*Vyc? (3a)
or P = (RsC) Cw? Ve’ (3b)

The term RqC can be found from Fig. 10; C (in farads), w = 2mf and Vg are assumed to be known.

The maximum permissible value of power dissipation (Pmax), which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 11. Thus, when the actual power has
been calculated with equation (3b), Fig.11 gives the minimum size of capacitor which can dissipate

this power.

Maybe two or three capacitors having this size can be chosen, with different rated voltages.

Example of using Fig. 10 and Fig. 11

A capacitor of 0,1 uF should be used at an a.c. voltage of 10 V, a frequency of 10 kHz and an ambient
temperature of 50 °C.
The RgC-product is 2,0 x 1077 s (from Fig. 10), so that the power to be dissipated is

P = (RC) Cw? Ve’

=2,0x 107 x0,1x107°x (27)? x 10° x 10> = 7,9 mW.
Eor use with 10 V, a capacitor of the 63 V range, 2e version, can be applied. Figure 11a shows that a
capacitor of 0,1 uF/63 V is suitable because of its dimensions, 4 mm x 11 mm x 7,6 mm and its
maximum permissible power dissipation of 73 mW at 50 OC. If a 2e (3e) version capacitor is desired, a
suitable item can be found in the 100 V range (see Fig. 11b).
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7288422

1075

RsC
(s)

1077

1078 Fig. 10 R¢C-product as a function of frequency;
102 103 104 gy, 108 typical curve,

Maximum permissible power dissipation as a function of temperature.

240 [ 7284999 Fig. 11a.
2e version
0
Pmax 2 dimensions (mm)
(mw) curve
" 160 5 Tmax | Hmax | Lmax
4 T 1 4 11 75
120 3 2 45 11,5 8
2 3 5 12 8 .
80 L1 4 56 | 125 | 8
5 6 13 8
40 |
0
0 20 40 60 80 100
Tamp (°C)
240 7288418 Fig. 11b.
Ls— 2e (3e) version
200 ——+4- - -
Pmax 3 dimensions (mm)
(mw) 2 curve
; 160 7 , j Tmax | Hmax Lmax
- f 1 4 13,5 10
120 ] | 2 45 14 10,5
— 3 5 14,5 10,5
80— | 4 55 | 15 105
] | 5 6 | 155 | 105
40 - .
AN i
0 20 40 60 80 100
Tamb (°c)
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METALLIZED POLYESTER FILM CAPACITORS
e Epoxy lacquered type; radial leads
e 7,62 mm and 5,08 mm pitch
QUICK REFERENCE DATA
Rated capacitance range (E12-series) 0,0039 t0 0,47 uF
Tolerance on rated capacitance +10% and = 20%*
Rated voltage UR (d.c.) 63V, 100V, 250V, 400V - —
40V,63V,160V, 220 V G —

Rated voltage UR (a.c.), 50 to 60 Hz
Rated temperature

Climatic category IEC 68
lead pitch 7,62 mm: 100 V, 250 V, 400 V
lead pitch 7,62 mm: = 63V
lead pitch 5,08 mm (Development Sample Data)

Basic specification

85 90C

40/100/56
40/100/21
40/100/21

IEC 384-2, G.P. grade

APPLICATION

For general purpose and industrial use in electronic equipment, e.g. coupling and decoupling

applications.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polyethyleneterephthalate (PETP)

film. The cel! is protected by a hard water repellent, solvent resistant orange epoxy lacquer. The radial

leads are tinned.

* Capacitors with a pitch of 7,62 mm available with % 5% tol. on request.
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- | — > T |-
MECHANICAL DATA ' l Dimensions in mm
H
m L -
T , l Fig. 1 For dimensions T, H, L,
L d, A and | see Tables 1 to 4.
[ER— ‘4— P+0,3 —» > A - >/ legd
——— +05
E——— 7286028.1
— Table 1A UR (d.c.) =63 V; UR (a.c.) = 40 V, pitch P = 7,62 mm
rated Tmax |Hmax [Lmax |d [|A mass catalogue number 2222 366 . . . ..
capaci- l=5-1 1=17+4
tance
uF g tol. £ 10% | tol. £ 20% | tol. + 10% | tol. = 20%
0,12 4 11 10 04 | 15124 14124 11124 10124
0,15 4 11 10 04 | 15154 14154 11154 10154
0,18 4 " 10 04 | 15184 14184 11184 10184
0,22 4,5 11,5 10,5 06120 05 | 15224 14224 11224 10224
0,27 45 11,51 10,5 ! ! 05 | 15274 14274 11274 10274
0,33 5 12 10,5 06 | 15334 14334 11334 10334
0,39 5,5 1251 105 0,7 | 156394 14394 11394 10394
0,47 6 13 10,5 0,7 | 15474 14474 11474 10474

Table 1B UR (d.c.) =63 V; UR (a.c.) =40V, pitch P = 5,08 mm (Development Sample Data)

rated Tmax |Hmax | Lmax|d |A mass catalogue number 2222 366 . . ...
capaci- I=5-1 1=17x4
tance

uF g tol. £ 10% | tol. + 20% | tol. = 10% | tol. + 20%
0,047 4 1 75 0,30 | 75473 74473 71473 70473
0,056 4 1 75 0,30 | 75563 74563 71563 70563
0,068 4 1 7,5 0,30 | 75683 74683 71683 70683
0,082 4 11 75 0,30 | 75823 74823 71823 70823
0,10 4 1 75 0,30 | 75104 74104 71104 70104
0,12 4 11 75 |06(15 | 030 |75124 74124 71124 70124
0,15 45 | 115]| 8 0,35 | 75154 74154 71154 70154
0,18 45 | 115]| 8 0,35 | 75184 74184 71184 70184
0,22 5 12 8 0,40 | 75224 . | 74224 71224 70224
0,27 5 12 8 0,40 | 75274 74274 71274 70274
0,33 55 | 125| 8 0,45 | 75334 74334 71334 70334
0,39 55| 125| 8 0,45 | 75394 74394 71394 70394
0,47 6 13 8 0,50 | 75474 74474 71474 70474
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Table 2A UR (d.c.) = 100 V; UR (a.c.) = 63 V, pitch P =7,62 mm
rated Trmax | Hmax |Lmax | d | A mass - catalogue number 2222 366 . .. ..
capaci- 1=5-1 1=17+4
tance
uF g tol. + 10% | tol. £ 20% | tol. + 10% | tol. + 20%
0,039 4 11 10 04 |25393 24393 21393 20393
0,047 4 1 10 04 |25473 24473 21473 20473
0,056 4 1 10 04 |25563 24563 21563 20563
0,068 4 1" 10 04 |25683 24683 21683 20683
0,082 4 1 10 06! 20 04 |25823 24823 21823 20823
0,10 4 1 10 ! ~ | 04 |25104 24104 21104 20104
0,12 45 | 115| 105 05 | 25124 24124 21124 20124
0,15 5 12 10,5 05 |25154 24154 21154 20154 —
0,18 55| 125| 105 06 |25184 24184 21184 20184 —
0,22 6 13 10,5 0,7 |25224 24224 21224 20224 =
0,27 6 13 10,5 0,7 | 25274 24274 21274 20274 -

Table 2B UR (d.c.) =100 V; UR (a.c.) = 63V, pitch P = 5,08 mm (Development Sample Data)

rated Trmax | Hmax |Lmax |9 | A mass catalogue number 2222 366 . . . . .
capaci- ‘ I =5-1 1=17+4
tance

uF g tol. + 10% | tol. + 20% | tol. + 10% | tol. = 20%
0,010 a4 " 7,5 0,30 |85103 84103 81103 80103
0,012 4 11 75 0,30 |85123 84123 81123 80123
0,015 4 11 75 0,30 |85153 84153 81153 80153
0,018 4 1 75 0,30 | 85183 84183 81183 80183
0,022 4 1" 7.5 0,30 | 85223 84223 81223 80223
0,027 4 11 75 0,30 |85273 84273 81273 80273
0,033 4 11 75 |06 15 |0,30 |85333 84333 81333 80333
0,039 4 11 7,5 0,40 | 85393 84393 81393 80393
0,047 5 12 8 0,40 | 85473 84473 81473 80473
0,056 5 12 8 0,40 | 85563 84563 81563 80563
0,068 5 12 8 0,40 | 85683 84683 81683 80683
0,082 5 12 8 ~ |0,40 | 85823 84823 81823 80823
0,10 55 | 125| 8 0,45 | 85104 84104 81104 80104
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Table 3 UR (d.c.) = 250 V; UR (a.c.) = 160 V, pitch P = 7,62 mm

rated Trmax |Hmax | Lmax | d | A mass catalogue number 2222 366 . . . . .

capaci- I=5-1 1=17+4

tance

uF g tol. £ 10% | tol. + 20% | tol. + 10% | tol. + 20%
0,018 45183 | 44183 41183 40183
0,022 4 1" 10 0620 | 04 |45223 44223 41223 40223
0,027 45273 44273 41273 40273
0,033 45333 44333 41333 40333

Table 4 UR (d.c.) =400 V; UR (a.c.) =220 V, pitch P = 7,62 mm

rated Trmax | Hmax | Lmax | d | A mass catalogue number 2222 366 . . . ..
capaci- I=5-1 1=17:4
tance

uF g | tol.£10% | tol. £ 20% | tol. + 10% | tol + 20%
0,0039 55392 54392 |51392 | 50392
0,0047 55472 54472 | 51472 | 50472
0,0056 55562 54562 | 51562 | 50562
0,0068 55682 54682 | 51682 | 50682
0oos2 | 4 | T |10 106/ 20 |04 L0 | 200 | 21082 50822
0,010 55103 54103 | 51103 | 50103
0,012 55123 54123 | 51123 | 50123
0,015 55153 54153 | 51153 | 50153

Marking

The capacitors with a pitch of 7,62 mm are marked in black ink on the top as follows:
st line: rated capacitance in pF or uF, and tolerance code (+ 10% identified by K, and + 20% by M).
2nd line: rated voltage (d.c.) and code for dielectric material (MKT = metallized PETP film).

The capacitors with a pitch of 5,08 mm are marked in black ink on the top as follows:

1st line: rated capacitance in uF without unit symbol;

2nd line: tolerance code (+ 10% identified by K, and + 20% by M), and rated voltage (d.c.) without
unit symbol,

Mounting
The capacitors are suitable for mounting on printed-wiring boards.

A68

May 1982



Metallized polyester film capgcitors 2222 366
MKT

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 £ 1 OC, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 * 2%.

Capacitance
Rated capacitance (CR) at 1 kHz see Tables 1to 4
Tolerance on rated capacitance +10% and * 20%
+ 5% on request (except for capaci-
tors with a lead pitch of 5,08 mm)
T 7788424 . 7288419
ac \
T 4

=
o
1
Vi
golz

. | T
SN ,
N .
|
|

I
I
I

» |

AT A
N L 1
102 103 104 ¢y 10° -40 0 40 80
Tamb (°C)
Fig. 2 Capacitance as a function of ) Fig. 3 Capacitance as a function of
frequency; typical curve. temperature; typical curve.
Voltage
Rated voltage UR (d.c.) 63V, 100 V, 250 V, 400 V
Rated voltage UR (a.c.), 50 to 60 Hz
63 V version 40V
100 V version 63V
250 V version 160 V
400 V version 220V
Category voltage Uc . 08xUR (d.c.)
Test voltage for 1 min
between terminals 16xUR (d.c)
between interconnected terminals and coating 2 x UR (d.c.)
Note

The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).
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Insulation resistance

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

ambient temperature

200C 100 ©oC
R between terminals, 63 and 100 V capacitors
(except Cr > 0,33 uF with 5,08 mm pitch) >15000 M | > 75 MQ
250 V and 400 V capacitors >30000 M2 | > 150 M2
RC between terminals, for CR > 0,33 uF; 5,08 mm pitch > 5000s = 255
R between interconnected terminals and coating

108 7288423

— RC
— (s) s I R
= $ AT N A
Jre— 4
- QR i ot
— 1 ég
108
0o 0 a0 80
T 19C) 0% iy 108
Fig. 4 RC product as a function of Fig. 5 Tan & as a function of frequency;
temperature; typical curve. typical curve.
Tan & (tangent of the loss angle) ‘
Tan § at 1 kHz < 75x10™
Tan 8 at 10 kHz <130 x 10%; typ. 90 x 10
Tan & at 100 kHz <300 x 107*; typ. 150 x 107
120 - 7288420
| ———
tan §
(x107%) -.-
T T
T
--=
L "1
v
40 80
- Tamb (°C)
Fig.6 Tan § as a function of temperature; typical curve.
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Power dissipation
Maximum permissible power dissipation see Additional information

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor be limited to 2,5 VA in case of capacitor failure. :

i
If the maximum permissible power dissipation is not exceeded, check that the maximum permissible
pulse steepness is not exceeded. ' :

Pulse steepness

rated voltage | maximum pulse steepness (V/us)
lead pitch lead pitch
\% 7,62 mm 5,08 mm The maximum pulse steepness values in the table
are valid for pulse voltages equal to the rated

63 6,3 10 voltage. For lower pulse voltages the given values
100 12,6 19 may be multiplied by UR/applied voltage.
250 42
400 67

olwe
If the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Temperature
Rated temperature 85 0C
Category temperature range ) —40 to +100 °C
Storage temperature range —40 to +100 °C
Climatic category, |EC 68

lead pitch 7,62 mm: 100 V, 250 V, 400 V 40/100/56

lead pitch 7,62 mm: 63V 40/100/21

lead pitch 5,08 mm ) 40/100/21
PACKING

The capacitors are supplied in boxes. For the number of capacitors per box see table below.

- —

number of capacitors per box
thickness (T) of capacitors pitch 5,08 mm ] pitch 7,62 mm
{=5—1 mmli=17+t4mm| |=5-1mm =174 mm
4 mm 5000 2500 | 1500 1500
4,5 0r 5 mm 3000 1500 1300 1300
5,6 0or 6 mm 3000 1500 1100 1100
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ADDITIONAL INFORMATION
Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 20 ©C. This voltage value must also
never be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit P,y

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the
current through the series resistance and is expressed by

Ves'_ |, C R
P= —==|2R, S (1)
Rs o————(—"3——o
,FVRS—»
Ry’ 2 " Vac 7269847
VRS = Rsz +1/w2C2 VaC ’ (2a)
) Fig. 7.

As for these capacitors tan § = RswC =<0,1, the formula (2a) can be simplified to

Rg?
VRS = i Vact = Re?w? C? V02 (2b)
Thus P =Rsw?C?V,? {3a)
or P={RsC) Cw? Ve ? . (3b)

The term RsC can be found from Fig. 8; C (in farads), w = 27f and Vac are assumed to be known,

The maximum permissible value of power dissipation (P4, which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 9. Thus, when the actual power has
been calculated with equation (3b), Fig. 9 gives the minimum size of capacitor which can dissipate
this power.

Maybe two or three capacitors having this size can be chosen, with different rated voltages.

Example of using Fig. 8 and Fig. 9

A capacitor of 0,1 uF should be used atan a.c. voltage of 10 V, a frequency of 10 kHz and an ambient
temperature of 50 OC,
The RgC-product is 2,0 x 107 (from Fig. 8), so that the power to be dissipated js

P = (ReC) Ca? Ve
=20x107x0,1x 10 x (27)2 x 10® x 102 =79 mw.

For use with 10 V, a capacitor of the 63 V range, 2e version, can be applied. Figure 9a shows that a
capacitor of 0,1 uF/63 V is suitable because of its dimensions, 4 mm x 11 mm x 7,5 mm and its

maximum permissible power dissipation of 73 mW at 50 OC. If a 2e (3e) version capacitor is desired,
a suitable item can be found in the 100 V range (see Fig. 9b).
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| T Fig. 8 RgC-product as a function of temperature;
typical curve.
el LU LI e
10 10 100 ¢ (py 10

Maximum permissible power dissipation as a function of temperature
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2222 366

240 7284999 Fig. 9a.
Lead pitch 5,08 mm
200 -
Pmax : dimensions (mm)
(mW) curve
160 5 Tmax | Hmax | Lmax
4 1 4 1 75
120 3 2 45 15 8
2 3 5 12 8
50 11 4 55 | 125 | 8
5 6 13 8
40
% 20 40 60 80 100
Tamb (°C)
240 : 7288418 F|g. gb_
—J-s Lead pitch 7,62 mm
L4
Prax 200 3 dimensions (mm)
(mW) 2 curve
™ 60 ; Tmax | Hmax Lmax
1 4 13,5 10
120 —1 2 45 14 10,5
3 5 14,5 10,5
80 4 55 15 10,5
1 5 6 15,5 10,6
40 1
% 20 40 60 80 100

Tamp (°C)
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METALLIZED POLYESTER FILM CAPACITORS

@ Epoxy lacquered
e 10,16 mm, 15,24 mm, 22,86 mm and 27,94 mm pitch

QUICK REFERENCE DATA

Rated capacitance range (E12-series) 0,001 t0 5,6 uF
Tolerance on rated capacitance + 10% and + 20%*

Rated voltage UR {d.c.) 100V, 250 V, 400 V
Rated voltage UR (a.c.), 50 to 60 Hz 63V, 160V, 220V
Rated temperature 85 0C

Climatic category |EC 68 i 40/100/56

Basic specification |EC 384-2, long-life grade

APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling
applications.

DESCRIPTION

The capacitors consist of a low-inductive wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is protected by a hard water repellent, solvent resistant orange epoxy lacquer. The radial
leads are solder coated copper wire.

* + 5% to special order.
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MECHANICAL DATA - Dimensions in mm

m i

m

Le /]

!
-
!

|

e 1T ]
—T

e > legd

+1 =
2,0_075(d-0,6)

7286027

2,57 :2(d=08)

Fig. 1 For dimensions T,L, H,P,dand |, see Tables 1 to 3.

Table 1 UR (d.c.) = 100 V; UR (a.c.) = 63 V

raied T 1 catalogue number 2222 363 . . . ..
capacitance | Ty | Hmax Lmax | d P mass I=5-1 1=17x4
uF g [tol. + 10%|tol. + 20% [tol.  10%tol. + 20%
0,056 4 12 12,5 0,4 | 25563 24583 21563 20563
0,068 4 12 12,5 04 | 25683 24633 21683 20683
0,082 4 12 12,5 0,4 | 25823 24823 21823 20823
0,10 4 12 12,5 0,4 | 25104 24104 21104 20104
0,6 (10,16 + 0,3

0,12 45 1125 | 125 04 | 25124 24124 21124 20124
0,15 45 1125 1125 0,45| 25154 24154 21154 20154
0,18 5 13 12,5 05 | 25184 24184 21184 20184
0,22 56 | 135 | 125 0,55 25224 24224 21224 20224
0,27 5 14 17,5 0,5 | 25274 24274 21274 20274
0,33 5 14 17,5 0,6 | 25334 24334 21334 20334
0,39 55 1145 | 175 0,65| 25394 24394 21394 20394
0,47 6 15 17,56 081524 03 0,75 25474 | 24474 21474 20474
0,56 65 | 155 [ 175 0,85| 25564 24564 21564 20564
0,68 7 16 17,5 1,0 | 25684 | 24684 21684 20684
0,82 75 |16,5 [ 17,5 1,2 | 25824 24824 21824 20824
1,0 85 | 175 | 175 1,4 | 25105 24105 21105 20105
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Table 1 UR (d.c.) = 100 V; UR (a.c.) =63 V (continued)
rated catalogue number 2222368 . ... .
capacitance | Tmax | Hmax |Lmax | d P mass 1=5-1 =174
uF g |tol. = 10%(tol. * 20% |tol. + 10% |tol. + 20%
1,2 6 18 26 1,8 | 25125 | 24125 21125 20125
15 65 |185 |26 2,0 | 25155 | 24155 21155 20155
1.8 7 19 26 0,8 22,86 :03 23 | 25185 | 24185 21185 20185
2,2 8 20 26 28 25225 24225 21225 20225
2,7 85 (205 (26 3,2 | 25275 | 24275 21275 20275
33 95 |215 |26 40 | 25335 | 24335 21335 20335
39 10 22 30 45 | 25395 | 24395 21395 20395
4,7 1 23 30 0,8127,94+03(52 | 25475 | 24475 21475 20475 =
56 12 24 30 6,0 | 22565 | 24565 21565 20565 §
Table 2 UR (d.c.) =250 V; UR (a.c.) = 160 V -
rated catalogue number 2222 368 . . . ..
capacitance | Tmax | Hmax | bmax d P mass 1=5-1 =174
uF g |tol. £ 10%]tol. + 20% tol. £ 10% [tol. £ 20%
0,027 4 12 12,5 04 | 45273 | 44273 41273 40273
0,033 4 12 12,5 0,4 | 45333 | 44333 41333 40333
0,039 4 12 12,6 04 | 45393 | 44393 41393 40393
0,047 4 12 12,5 0,4 | 45473 | 44473 41473 40473
0,6 10,16+ 0,3
0,056 45 12,5 |12,5 0,4 45563 44563 41563 40563
0,068 45 1125 |125 0,45| 45683 | 44683 41683 40683
0,082 5 13 12,5 05 | 45823 | 44823 41823 40823
0,10 -5 13 12,5 055| 45104 | 44104 41104 40104
0,12 5 14 17,5 0,65| 45124 44124 41124 40124
0,156 5 14 17,5 0,7 45154 44154 41154 40154
0,18 55 |145 |17,5 0,8 | 45184 | 44184 41184 40184
0,22 6 15 17,5 081524+03 09 | 45224 | 44224 41224 40224
0,27 65 |155 |175 11 45274 44274 41274 40274
0,33 7 16 17,6 1,3 | 45334 | 44334 41334 40334
0,39 5 17 26 1,8 | 45394 | 44394 41394 40394
0,47 55 [175 |26 21 45474 44474 41474 40474
0,56 6 18 26 25 | 45564 | 44564 41564 40564
0,8122,86+0,3
0,68 65 |185 |26 29 | 45684 | 44684 41684 40684
0,82 7 19 26 3,3 | 45824 | 44824 41824 40824
1,0 75 |195 |26 36 | 45105 | 44105 41105 40105
1.2 75 |195 |30 4,0 | 45125 | 44125 41125 40125
1,5 85 205 |30 0,8 127,94+0,3|5,1 45155 44155 411565 40155
1,8 95 |215 |30 59 | 45185 | 44185 41185 40185
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Table 3 UR (d.c.) =400 V; UR (a.c.) = 220 V

rated catalogue number 2222 368 . . . ..
capacitance | Tmay | Hmax | Lmax | d I=5-1 I=17+4
uF tol. = 10%|tol. + 20% |tol. + 10% tol. £ 20%

00010 | 4 |12 |125

0,0012 4 12 12,5

0,0015 4 12 12,5

0,0018 4 12 12,5

0,0022 | 4 2 |i25

0,0027 4 12 12,5

0,0033 4 12 12,5

0,0039 4 12 12,5

0,0047 4 12 12,5 50472
0,0056 4 12 125 10,6 [10,16 + 0,3 50562
C,0CCC 4 iz iz,5 04 55682 54682 51682 50682
0,0082 4 12 12,5 0,4 55822 54822 51822 50822
0,010 4 12 12,5 04 55103 54103 51103 50103
0,012 4 12 12,5 0,4 55123 54123 51123 50123
0,015 4 12 12,5 04 55153 54153 51153 50153
0.018 4 12 12,5 0,4 55183 54183 51183 50183
0,022 4 12 12,5 0,4 55223 54223 51223 50223
0,027 45 1125 [125 0,45 55273 54273 51273 50273
0,033 45 125 [125 0,45| 55333 54333 51333 50333
0,039 5 14 17,5 0,6 55393 54393 51393 50393
0,047 5 14 17,56 0,6 55473 54473 51473 50473
0,056 5 14 17,56 0,65| 55563 54563 51563 50563
0,068 5 14 17,5 0,7 55683 54683 51683 50683

08 [15,24+0,3
0,082 55 1145 |175 0,8 55823 54823 51823 50823
0,10 6 15 17,5 0,9 55104 54104 51104 50104
0,12 65 [155 175 11 55124 54124 51124 50124
0,15 7 16 17,5 1,3 55154 54154 51154 50154
0,18 5 17 26 1,6 55184 54184 51184 50184
0,22 55 (175 |26 1,9 55224 54224 51224 50224
0,27 6 18 26 2,3 55274 54274 51274 50274
0.8 122,86 +0,3

0,33 6,5 |185 |26 2,6 55334 54334 51334 50334
0,39 7 19 26 3,0 55394 54394 51394 50394
0,47 8 20 26 3,4 | 55474 54474 51474 50474
0,56 8 20 30 3,6 55564 54564 51564 50564
0,68 85 (20,5 |30 08 (27,94 +0,3 4,0 55684 54684 51684 50684
0,82 9,5J 21,5 30‘J 55824 54824 51824 50824
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Marking

The capacitors are marked in black ink on the top as follows:
1st line: rated capacitance in pF or pF, and tolerance (+ 10% identified by K or 10%, + 20% by M or

20%).

2nd line: rated voltage (d.c.) and code for dielectric material (MKT = metallized PETP film).

The manufacturer’s name is at the left and code for factory of origin is indicated to the right of this
marking.

Mounting
The capacitors are suited for mounting on printed-wiring boards.

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of23+10C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 + 2%.

Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1 to 3
Tolerance on rated capacitance + 10% and + 20%

+ 5% to special order

1 7288121
AC
C
(%)
0 T
HE
l
-1 l‘]r\ H
N ::Fl
T 1
_ N A
2 — o i ]
-3 IR [
102 103 104 105 f(Hz) 10°

Fig. 2 Capacitance as a function of frequency; typical curve.
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| B A N ] 1]
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. |
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= -100 ~50 0 50 100
- Tamb (°C)
Fig. 3 Capacitance as a function of temperature; typical curves.
For all capacitance values, measured at 1 kHz, 1 V.
— — — — For capacitance values < 1 u#F, measured at 10 kHz, 1 V.
————— For capacitance values < 0,1 uF, measured at 100 kHz, 0,3 V.
Voitage
Rated voltage UR (d.c.) 100V, 250 v, 400 v
Rated voltage UR (a.c.), 50 to 60 Hz
100 V version 63 Vv
250 V version 160 V
400 V version 220v
Category voltage Uc 0,8 x UR (d.c.)
Test voltage for 1 min
between terminals 1,6 x Ug (d.c.)
between interconnected terminals and coating 2x UR (d.c.)
Note

The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).

A80
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Insulation resistance
The insulation resistance is measured after a voltage of 100 £ 15 V has been applied for 1 min = 5s.
ambient temperature

. 20 °C 100 °C
R between terminals, for Cg < 0,33 uF
100 V version >15000 M2 | > 75 MQ
250 V and 400 V versions > 30000 M | > 150 MQ
RC between terminals, for Cg > 0,33 uF
100 V version > 5000s >25s
250 V and 400 V versions >10000s >50s
R between interconnected terminals and coating > 30 000 M2
105 7288123
RC TS T
! p,
(s) 4
/ N
104 N
\
A\
\
\
103 \
1
102
-100 -50 0 50 100
Tamb (°c)

Fig. 4 RC product as a function of temperature; typical curve.
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Tan § (tangent of the loss angle)

Tan § at 1 kHz
Tan & at 10°kHz

7288124
tan &
(10~4)
//
102 —
= 10
1
10. 102 103 104 ¢y 105
Fig. 5 Tan § as a function of frequency; tynical curve.
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Power dissipation

Maximum permissible power dissipation see Additional information
Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure.

If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Puise steepness

rated voltage maximum pulse steepness (V/us)
\% L=12,56mm L=17,5mm L =26 mm L =30 mm
100 9 5,6 4 3
250 25 14 10 7,5
400 40 22 16 12

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be multiplied by UR/applied voltage.

Note
If the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Temperature

Rated temperature 85 0C

Category temperature range —40 to + 100 °C
Storage temperature range —40 to + 100 °C
Climatic category, |IEC 68 40/100/56
PACKING

The capacitors are packed in boxes. For the number of capacitors per box see table below.

number of capacitors
Lmax Trax per box
1 =5—1mm 1=17 £ 4 mm
12,5 mm
175 mm 2000 1000
% <7 mm 2000 1000
mm >7 mm 1000 1000

<95 mm 1000 500
30 mm

>9,5mm 500 500
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ADDITIONAL INFORMATION
Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 23 ©C. This voltage value must also
never be exceeded at other frequencies. This permissibie a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit Pmax-

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the
current through the series resistance and is expressed by

VR C R
P=—= =28 s 1
R, ' Ps O——-Il—f—-:lTo w
o <—-VRS -
= HSZ ¢ Vac —
] VRSZ - acz 7269847 (28)
from— Rsz + 1/(1.)202
As for these capacitors tan § = RgwC < 0,1, the formula (2a) can be simplified to
Rg?
VRg? = —— Vac® = R&2w?C?V, ~ (2b)
1/w?C? @
Thus P= Rsw?C?Vy? (3a)
or P=(RsC) Cw?Vye? (25)
The term R¢C can be found from Fig. 8; C (in farads), w = 2nf and V¢ are assumed to be known.
The maximum permissible value of power dissipation (Ppax), which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 7. Thus, when the actual power has
been calculated with equation (3b), Fig. 7 gives the minimum size of capacitor which can dissipate
this power.
Maybe two or three capacitors having this size can be chosen, with different rated voltages.
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Example of using Fig. 6 and Fig. 7
A capacitor of 0,15 uF should be used at an a.c. voltage of 130 V, a frequency of 1 kHz and an ambient

temperature of 60 OC.
The R¢C-product is 7,0 x 1077 s (from Fig. 6), so that the power to be dissipated is

P = (RsC) Caw? Ve
=7,0x 107 x 0,15 x 10° x (2m)2 x 10° x 130 = 70 mW.

For use with 130 V, a capacitor of at least the 250 V range is required. Figure 7 shows that a capacitor
0,15 uF/250 V can be used because of its dimensions, 5 mm x 14 mm x 17,5 mm and its maximum
permissible power dissipation of 210 mW at 60 ©C.

726936

1075
(Rsc)rhux
(s) ™
\\\
1076
N
\‘
N
\\
\\,
™
1077 AN
N
N
1078
1070
2 3 L 5 6
10 10 10 10 £ (H2) 10

Fig. 6 RgC-productasa function of frequency; typical curve.
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dimensions (mm)
curve
Tmax Hmax Lmax
1 4 12 12,5
2 45 12,5 12,5
3 5 13 12,5
4 5,5 13,5 12,5
5 5 14 17,5
6 5,5 14,5 17,5
7 6 15 17,6
8 6,5 15,6 17,5
9 7 16 17,56
10 7,5 16,5 17,5
11 8,5 17,5 17,5
400 7288125
1
Prax 10 \
(mWw) 9 3 ‘\
300 d 6
5 N ,
N
4
200 3 \
2
3 N
N
100
0 ]
25 50 75 100
Tamb (°c)

Fig. 7 Maximum permissible

for capacitors with Ly =

power dissipation as a function of temperature,
12,56 and 17,56 mm.
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2222 368

dimensions (mm)
curve
Tmax Hmax Lmax
12 5 17 26
13 55 17,6 26
14 6 18 26
15 6,5 18,5 26
16 7 19 26
17 75 19,5 26
18 8 20 26
19 8,5 20,5 26
20 9,6 215 26
21 7,5 19,5 30
22 8 20 30
23 8,6 20,5 30
24 9,5 21,5 30
25 10 22 30
26 10,5 22,5 30
27 11 23 30
28 12 24 30
29 13 25 30

1200

Pmax
(mwW)

1000

800

600

400

200

MKT
27 \
25 AN\
AN
23 \
205 W
2 \
Ts NN
17 A\
16 AN
15 \
" NN
AN
|
U\
I
B\
25 50 75 100
Tamb(oc)

Fig. 8 Maximum permissible power dissipation as a function of temperature, for capacitors with

L =26 and 30 mm.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples 222 2 370
made available for evaluation. It does not necessarily M g
imply that the device will go into regular production. | KT

METALLIZED POLYESTER FILM CAPACITORS

o Potted type; radial leads
® 5,08 mm pitch
® Supplied on tape and in boxes

QUICK REFERENCE DATA

Rated capacitance range (E 12-series) 0,01to 0,47 uF
Tolerance on rated capacitance + 10% and + 20%

Rated voltage UR (d.c.) 63V,100 V

Rated voltage UR (a.c.), 50 Hz 40V,63V

Rated temperature 85 0C

Climatic category |EC 68 (CECC 30400) 55/100/56

Basic specification ) |EC 384-2, long-life grade
APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling
applications, especially where high package density is required.

DESCRIPTION

The capacitors consist of a low-inductive wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is potted with epoxy resin in a flame retardent polypropylene case. The radial leads are
solder-coated wire. The capacitors can withstand solvents and rinsing liquids without damage. They are
provided with small pips to allow removal of solder flux etc., when cleaning the printed-wiring board.
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Metallized polyester film capacitors
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ELECTRICAL DATA

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

Capacitance

Rated capacitance values (CR) at 1 kHz see Tables 1 and 2
Tolerance on rated capacitance *+10% and + 20%
Voltage
Rated voltage UR (d.c.) 63V, 100 V
Rated voltage UR (a.c.), 50 Hz

63 V version 40V

100 V version 63V

— Category voltage Uc 0,8 x UR (d.c.)
——— Test voltage for 1 min

between terminals 1,6 x UR (d.c.)

between interconnected terminals and case 2 x UR (d.c.); min. 200 V
Note
The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).
Insulation resistance
The insulation resistance is measured after a voltage has been applied for 1 min 5 s, the voltage being
10 £ 1 V for the 63 V version, and 100 £ 15 V for the 100 V version.

ambient temperature
20 0C | 100 °C
R between terminals, for Cg < 0,33 uF > 15 000 M2 > 75 MQ2
RC between terminals, for Cg > 0,33 uF > 5000s >25s
R between interconnected terminals and case : >.30 000 M2
Tan & (tangent of the loss angle)
Tan & at 1 kHz <75x 10™®
Tan § at 10 kHz ’ < 130x 10
Tan & at 100 kHz <300x 10
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Power dissipation
Maximum permissible power dissipation to be established

Notes :

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure. :

If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

DEVELOPMENT SAMPLE DATA

rated voltage max. pulse steepness
\% V/us
63 10
100 19

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be muitiplied by UR/applied voltage.

Note
If the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Tefnperature

Rated temperature 85 0C

Category temperature range —55 to + 100 °C
Storage temperature range —55 to +100 °C
Climatic category, |EC 68 55/100/56
PACKING

The capacitors are supplied in boxes, on tape on reel, and in ammunition pack.

The number of capacitors per box is 2000 for | =4 mm and 1000 for | = 25 mm.

The number of capacitors per reel and per ammunition packing is 1500 for T <4 mm, and 1300 for
T=5mm.
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i
11!
Il
1max AT 1max
385 ]
10,05*’ 4! 0
_ ' [Nes508%06
| 0
3 é 1'1 I 1 ‘% %
£05 —amex g
s ECE
= . lzg | ag
= gos+‘0,_06 +0,2 +0,2
— ’”-0,05

detail A

Fig. 3 Capacitors on tape.

Cumulative pitch error: 1,0 mm/20 pitches.
Maximum 0,25% of the total number of capacitors per reel may be missing,
but no more than 2 consecutive positions will be vacant.

~————————340max ————————»

—152max

7285539.2

il s

Tr t ] =
30 77 856 92 356 ’
by
— Y 250
max
- 225
—-fa—3 |
N |
! 7285303
52, L 1
max 7285540
Fig. 4 Reel. Fig. 5 Capacitors on tape in ammunition packing.
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METALLIZED POLYESTER FILM CAPACITORS
® Potted type; radial leads
® 7,62 mm pitch -
® Supplied in bulk or on tape on reel.
QUICK REFERENCE DATA
Rated capacitance range (E 12-series) 0,0039 to 0,15 uF
Tolerance on rated capacitance +10% and + 20%* -
Rated voltage UR (d.c.) : 100V, 250 V, 400 V -
Rated voltage UR (a.c.), 50 to 60 Hz 63V, 160V,220V -
Rated temperature ) 85 °C
Climatic category IEC 68 (CECC 30400) 55/100/56
Basic specification |EC 384-2, long-life grade
APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling appli-
cations, especially where high package density is required.

DESCRIPTION

The capacitors consist of a low-inductive wound cell of metallized polyethyleneterephthalate (PETP)
film. The cell is potted with epoxy resin in a flame retardent polypropylene case. The radial leads are
solder-coated wire. The capacitors can withstand solvents and rinsing liquids without damage.

They are provided with small pips to allow removal of solder flux etc., when cleaning the printed-
wiring board.

* + 5% available on request.
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Metallized polyester film capacitors
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ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 + 1 OC, an atmos-

pheric pressure of 86 to 106 kPa and a relative humidity of 50 + 2%.

Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1 to 3

Tolerance on rated capacitance +10% and £ 20%
(+ 5% available on request)

Voltage
Rated voltage UR (d.c.) 100V, 250V, 400 V
Rated voltage UR (a.c.) 50 to 60 Hz )
100 V version 63V
= 250 V version 160 V
— 400 V version 220V
—_ Category voltage Ug 0,75 x UR (d.c.)
Test voltage for 1 min .
between terminals 1,6 UR (d.c.)
between interconnected terminals and case ‘ 2x UR (d.c.)
Note
The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < UR (d.c.).
Insulation resistaiice
The insulation resistance is measured after a voltage of 100 + 15 V has been applied for 1 min £5s.
k ambient temperature
200C 100 °C
R between terminals
100 V version > 15000 M2 | > 75 MQ2
250 V and 400 V versions > 30000 M2 | > 150 MS2
R between interconnected terminals and case > 30 000 M2
Tan § (tangent of the loss angle) ,
Tan § at 1 kHz < 75x 10
Tan § at 10 kHz <130x 10*
Tan & at 100 kHz <300x 10
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Power dissipation
Maximum permissible power dissipation see Additional information
Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure.

If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

rated voltage max. pulse steepness
Y, V/us
100 ‘ 30
250 45
400 75

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be multiplied by URr/applied voltage.

Note

If the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Temperature {
Rated temperature 85 O0C

Category temperature range —55 to +100 °C

Storage temperature range —55 to +100 °C

Climatic category, |EC 68 55/100/56

PACKING

The capacitors are packed in boxes of 500 or on tape on reel with 1500, see Figs 3 and 4.
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12,7
[+1077

72855381

Fig. 3 Capacitors on tape.
Cumulative pitch error: 1,0 mm/20 pitches.

Maximum 0,25% of the total number of capacitors per reel may be missing, but no more than 2
consecutive positions will be vacant.

—+ <205

EEC
30 77 856 92 356
IR
*J 225
—>le3
7285303
52
“tax™
Fig. 4 Reel.
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ADDITIONAL INFORMATION

Power dissipation .

The rated a.c. voltage has been specified for 50 to 60 Hz at 23 ©C. This voltage value must also never
be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the following
requirements: : )

1. The power dissipation must not exceed the specified limit Pmax-

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage over the series resistance (Rg) or of the
current through the series resistance and is expressed by

Vs o——l}—l—{::!——\——o

= NS -2
P Re 12Rg V> (1)
«— Vg >
R 2 7269847
VRs? = S VP Fig. b.
Rs" "Rz +1/w?C? € ig (2a)
As for these capacitors tan § = RgwC = always < 0,1, the formula (2a) can be simplified to
2 = Rs” 2= R.2.y2(02 2
VRS —'T-/—(:,—Z—C‘? Vac _RS w C Vac - (2b)
Thus P = Rgw? C? Vyc? (3a)
or P = (RgC) Cw?Vyc? (3b)
The term R4C can be found from Fig. 6; C (in farads), w = 2nf and V¢ are assumed to be known.
The maximum permissible value of power dissipation (Pmax), which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 7. Thus, when the actual power has
been calculated with equation (3b), Fig. 7 gives the minimum size of capacitor which can dissipate this
power. '
Example of using Fig. 6 and Fig. 7
A capacitor of 0,1 uF should be used at an a.c. voltage of 20 V, a frequency of 10 kHz and an ambient
temperature of 50 °C.
" The RgC-product is 2 x 107 QF (from Fig. 6), so that the power to be dissipated is
P = (RgC) Cw?Vgc?
=2 x 10”7 x0,1 x 107 x (2m)? x 10® x 202 =32 mW.
For use with 20 V, a capacitor of at least the 100 V range is required. Figure 7 shows that a capacitor
0,1 uF/100 V can be used because of its dimensions, 3 mm x 8 mm x 10 mm and its maximum
permissible power dissipation of 100 mW at 50 oC.
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MKT
1075 7285523
(RsC) max [
N,
(QF) N
N
N
10-6 s
\\
N
N
\\
10-7
= !
108
102 103 104 f(Hz) 105
Fig. 6 RgC-product as a function of frequency; typical curve.
S R
160 7285522_]
Pmax 2
(mW)
120 1
80 \
N\
A\
\\ dimensions (mm)
40 \\ curve
x T Hmax L
1 3 8 10
0 - - 2 4 9 10
0 20 40 60 80 100
Tamb (°C)

‘ig. 7 Maximum permissible power dissipation as a function of temperature.
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METALLIZED POLYCARBONATE FILM CAPACITORS
MKC
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SURVEY

Main applications: coupling, decoupling, timing, delay.

MKC

. pitch rated rated d.c.
series R
type number e=254 capacitance voltage | page
mm uF \)
i———j E 2222 341 0,10 —6,8 100
= ‘ = 0,047 —2,2 250
_ 0,010—-1,0 400
0,010 — 0,47 630
0,010 — 0,15 1000 |B15
2222 344 4e, 6e 0,10 — 6,38 100
9e, 11e 0,047 — 2,2 250
0,010—-1,0 400
0,010 — 0,47 630 |B27

\ Gay 1982
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MKC

TESTS AND REQUIREMENTS ‘
Standard atmospheric conditions for reference tests: am

pressure 86 to 106 kPa, relative humidity 80 + 2%,

bient temperature + 23 + 1 OC, atmospheric

IEC 384-1 IEC68-2 .
test name of test procedure (quick reference)
clause method
4.3.1 Initial measurements C at 1 kHz,
tan § at 10 kHz
4.3 Uai Tensile strength Loading force in axial direction for 10 s:
‘ of terminations $08mMmION, ¢ 1,0mm20 N
Ub Bending of Loading force 5 N for ¢ 0,8 mm, 10 N for
(method 1) terminations. ¢ = 1,0 mm, 2 consecutive bends
4.4 Tb Resistance to Solder bath 260 °C, 10's
(method 1A) soldering heat )
442 Final measurements
4.5 Ta Soldering Solder bath, non-activated colophony :
flux, solder temp. 235 9C, dwell time 2 s |
4.6.1 Initial measurements C at 1 kHz,
tan § at 10 kHz '
46 Na Rapid change 5 cycles of % h at —55 0C, and % h at
) of temperature +100 OC. Recovery for 1to 2 h
4.7 Fc Vibration 10 to 55 Hz, 0,75 mm or 10g (whichever
is the less), 3 directions, 2 h per direction.
Capacitors mounted on printed-wiring
boards
4.8 Eb Bumping . 40g, 6 ms, 4000 bumps. Capacitors )
’ mounted on printed-wiring boards.
4.8.3 Final measurements

B4, April 1982




Tests and requirements

MKC

requirements

2222 ... 341 344
Visual examination no damage
- Visual examination no damage
Visual examination no damage
AC/C <1% <1%
Atan 6 at 10 kHz £30x10% | <30x10%
Visual examination good tinning
Visual examination no damage
Visual examination no damage
Visual examination ' no damage
AC/C < 2% <2%
A tan 8 at 10'kHz © <30x10* <30x10*
Rins meet intial requirements

April 1982
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MKC

|IEC 384-1 IEC68-2
test name of test procedure (quick reference)

clause method

4.10.2 Ba Dry heat 16 hat+100 + 2 OC, no voltage applied
w
o
P4
5

4.10.3 o |Db Damp heat, 1 cycle of 24 h, upper temp. 55 + 2 oC,
] cyclic R.H. 83 * 3%; no voltage applied
[®)

4.10.4 ; Aa Cold 2 h at lower category temp., no voltage
= applied
3

M Low air 1 hat 25 + 590C; at an atmospheric
pressure pressure of 8,5 kPa
= 4.10.6 Db Damp heat, 5 cycles of 24 h at 55 + 2 OC, R.H,
— cyclic 93 + 3%; no voltage applied
Final measurements
4111 Damp heat, Initial measurements C at 1 kHz,
steady state tan § at 10 kHz
4 Ca 40+ 20C for 56 days; R.H. 90 to 95%:
no voltage applied
4.11.3 Final measurements
B6 April 1982




Tests and requirements

requirements

2222...

341 344

Visual examination
AC/Cat 100 °C

Rinss CR < 0,33 uF -

RC, CR>0,33uF

no damage, no leakage
<3% <3%

100 V version > 50 MS, other versions > 100 MQ
100 V version > 16 s, other versions > 33 s

AC/C at lower
category temp.

< 3% <3%

During and after
the test

- no breakdown or flashover

Visual examination no »damage
AC/C < 3% <3%
A tan § at 10 kHz <50x10* <50x10™*

Rins

> 0,5 x initial requirements

Visual examination no damage
AC/C <3% <3%
A tan § at 10 kHz <50x10™* <50x 10

Rins

>0,5 x initial requirements

\ ﬁpril 1982
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MKC

IEC 384-1

IEC68-2
test name of test procedure (quick reference)
clause method
4.12.1 Endurance Initial measurements C at 1 kHz,
tan § at 10 kHz
4.12.2 Grade 1 2000 h at 85 OC;
capacitors | 1,25 x UR (d.c.) applied
(long life) | 2000 h at 100 OC;
1,25 x Ug applied
4.125 Final measurements
—_— 4.13.1 Charge and Initial measurements C at 1 kHz, .
— discharge tan § at 10 kHz
nstaionen
4.13.2 10 000 cycles of charge to UR (d.c.) and
discharge via a resistor of value such that
the pulse steepness is 1,5 x initial
requirement, Cycle time: | *5 150 cycies/s,
temperature: 25 OC,
4.13.3 Final measurements K
B8 April 1982




Tests and requirements MKC

requirements

2222... 341 344

Visual examination no damage

AC/C <3% <3%

A tan § at 10 kHz <30x10* <30x10*
Rins > 0,5 x initial requirements

AC/C <3% <3%
A tan § at 10 kHz <20x 10" <20x10*
Rins > 0,5 x initial requirements

w (April 1982
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MKC

Additional tests

name of test

procedure (quick reference)

Solvent resistance

According to MIL-STD-202E method 215; recovery for 2 h,

Final measurements

Endurance 1000 h at 85 ©C; 1,25 x UR (a.c.) 50 Hz applied
—
Storage 1000 h at 100 °C
Tensile strength of terminations Loading force in radial direction of wire for 10s: 10 N
B10 April 1982




Tests and requirements

MKC

requirements

2222... 341 344

Visual examination no damage

AC/C <1% <1%

Atan § at 10 kHz <30x10* <30x10"*

Rins > 0,5 x initial requirements

AC/C for L =14,5 mm: <'156% for L=13 mm:<15%
18 mm:<10% 17,5 mm: < 10%
236 mm: < 7% 26 mm:< 7%
31 mm:< 5% 30 mm:< 5%

Atan § at 10 kHz <30x10* <30x10*

Rins meet initial requirements

AC/C < 3% < 3%

Atan § at 10 kHz <30x10* <30x10**

Rins at <10 V (d.c.)

meet initial requirements

Visual examination

no damage

) \ (April 1982
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MKC

Additional tests

name of test

procedure (quick reference)

Flammability

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s.

One flame application.

Test according to UL1414,
Bore of gas jet: ¢ 10 mm.
Fuel: natural gas.

Test duration: 3x 15,
Time interval between each
flame application: 15 s.

7275505

Bore of gas jet: 4 0,5 mm,
Fuel: butane.

Test duration: 3 x 15s.
Second and third flame
application starts after
extinguishing of the flame
on the capacitor.

B12
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Tests and requirements

MKC

requirements

2222...

341

344

After removing the test flame from
the capacitor, the capacitor must
not continue to burn for more
than 15 s; no burning particles
must drop from the sample.

Extinguishing time < 15 s after the
first and second flame application,
< 60 s after the third flame
application.

n.a.

Extinguishing time < 10 s after each
flame application; no burning

particles must drop from the sample.

n.a.

n.a. = not applicable.

B13






2222 341
MKC

" METALLIZED POLYCARBONATE FILM CAPACITORS
moulded type

QUICK REFERENCE DATA

Rated capacitance range (E12-series) 0,01 to 6,8 uF

Tolerance on rated capécitance : : + 5%, £ 10%, + 20%

Rated voltage UR (d.c.) 100 V, 250 V, 400 V, 630 V,
1000 V

Rated voltage UR (a.c.), 50 to 60 Hz 63V, 160V, 220V, 220V,
250 V

Rated temperature 850C

Climatic category, 1EC 68 55/100/56

Basic specification 1EC 384-1

APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling appli-
cations.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polycarbonate film. The cell is
moulded in yellow flame retardent polypropylene. The axial leads are solder coated copper wire. One
end of the capacitor is provided with two stand-off ridges to allow removal of solder flux etc., when
cleaning the printed-wiring board.

W ﬁpril 1982
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2222 341
MKC

QHTH

MECHANICAL DATA Dimensions in mm

- L L ——»<— 25min —»
N /'E *
———m—d
v N
7270156
| 4—0'5

Fig. 1 For dimensions T, L, H, d and I, see tables below.

Table 1 Ug (d.c.) =100 V; UR (a.c. =63 V)

rated catalogue number
capacitance® | Trax | Lmax | Hmax| d | Imin | ™2 2222341 ...
uF . ’ tol. 5% | tol. £ 10% | tol. + 20%
0,10 49 1145 | 87 | 1,0 | 23104 29104 28104
0,15 49 (145 | 87 1,0 | 23154 29154 28154
022 | 65 |145 | 104 , 14 | 23224 29224 28224
033 | 67 |18 |104 ' 1,7 | 23334 29334 28334
0.47 79 1181 115 | OB 1 01 50 | onam 20474 28474
0,68 78 238 [ 11,7 || 25 | 23684 29684 28684
10 | 921|235 |128 , 32 | 23105 29105 28105
1,5 104 | 235 | 14,4 ' 4,0 | 23155 29155 28155
2,2 104 (31 |146 55 | 23225 29225 28225
33 124 |31 | 195 . 50 | 80 | 23335 29335 . 28335
4,7 124 |31 [195 105 | 23475 29475 28475
6,8 15 |31 |22 105 | 23685 29685 28685

* Capacitance values of the E6 series as quoted are preferred; intermediate capacitance values of the
E12 series are available to special order.
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Metallized polycarbonate film capacitors ' 2222 341

MKC
Table 2 UR (d.c.) = 250 V; UR fa.c.) = 160 V
rated catalogue number
capacitance* | Tmax | Lmax | Hmax{ 9 | 'min mass 2222 341 .....
uF ‘ s tol. £5% | tol.+10% |tol. +20%
0,047 49 [145 | 87 1,0 | 47473 | 49473 48473
0,068 49 |145 | 87 1,0 | 47683 49683 48683
0,10 55 (145 | 94 14 | 47104 49104 48104
0,15 67 (18 [104 | o o V7 47154 49154 48154
0,22 798 |181 | 115 | 2,0 | 47224 .| 49224 48224
0,33 78 238 [ 11,7 | 25| 47334 |, 49334 48334
0,47 92 |235 128" 32 | 47474 49474 48474
0,68 104 [235 | 14,4 4,0 | 47684 49684 48684
1,0 104 (31 | 146 55 | 47105 49105 48105
15 12,4. {31 [195 | 1 50 | 80 | 47155 49155 48155 -
2,2 15 |31 |22 ' 105 | 47225 49225 48225 =
Table 3 UR (d.c.) =400 V; UR ta.c.y =220V
rated ' ' ‘ catalogue number
capacitance* | Tmax | bmax | Hmax| d Tmin mass 2222341 ...
uF ’ tol. 5% | tol. £ 10% |tol. £ 20%
0,010 49 (145 | 87 10 | 57103 59103 58103
0,015 49 (145 | 87 1,0 | 57153 59153 58153
0,022 49 |145 | 87 10 | 57223 59223 58223
0,033 55 (145 | 94 ’ 1.1 57333 59333 58333
0,047 65 |145 | 104 14 | 57473 ' 59473 58473
0,068 67 |18 |104 | 081 401 47| s7683 59683 .| 58683
0,10 79 (181 | 115 | 20 | 57104 59104 58104
0,15 78 |238 | 117 25 | 57154 59154 58154
0,22 92 |235 {128 ' 32 | 57224 59224 58224
0,33 104 |235 | 144 40 | 57334 59334 58334
0,47 104 |31 | 146 55 | 57474 59474 58474
0,68 124 |31 |195 | 10| 50 | 80 | 57684 59684 58684
1,0 15 |31 |22 105 | 571056 59105 58105

* Capacntance values of the E6 series as quoted are preferred intermediate capacitance values of the

E 12 series are’ avaﬂabie to special order
:, W (April 1982 B17



2222 341
MKC

Table 4 UR (d.c.) =630 V; UR (a.c.) =220 V

rated catalogue number
capacitance*| Tmax | Lmax | Hmax | 9 | Imin "‘Zss 2222341 ...

kF tol. £5% | tol.+10% | tol.  20%
0,010 49 145 | 87 1,0 62103 61103 60103
0,015 55 | 145 | 9,4 1,1 62153 61153 60153
0,022 65 | 14,5 | 10,4 14 62223 61223 60223
0,033 6,7 |18 |104. o8 | a0 | M 62333 61333 60333
0,047 79 181 | 115 ’ 2,0 62473 61473 60473
0,068 78 1238 | 11,7 2,5 62683 61683 60683
0,10 92 | 235 | 128 3,2 62104 61104 60104
0,15 10,4 | 235 | 144 40 62154 61154 60154
0,22 10,4 | 31 14,6 5,5 62224 61224 60224
0,33 12,4 | 31 195 [1,0 | 50 | 8,0 62334 61334 60334
0,47 15 (31 |22 10,5 62474 61474 60474

Table 5 UR (d.c.) = 1000 V; UR (a.c.) = 250 V

rated catalogue number
capacitance*| Tmax | Lmax | Hmax | d Imin| 2% 2222341 .....
HF : ’ tol. £ 10% tol. * 20%
0,010 6,7 | 8 10,4 1,7 71103 70103
0,015 79 118,1 1 115 2,0 71153 70153
0,022 78 {238 | 11,7 0,8 40 2,5 71223 70223
10,033 9,2 235 | 12,8: | 3,2 71333 70333
0,047 10,4 1235 | 14,4 4,0 71473 70473
0,068 104 | 31 14,6 55 71683 70683
0,10 124 |31 19,5 1,0 50 8,0 71104 70104
0,15 15 31 22 10,5 71154 70154
Marking

The marking is impressed as follows:

1st line: rated capacitance, tolerance and rated d.c. voltage;
2nd line: 341, MKC, production date code (three-month period and year).
The outer film connection is marked with a stroke on the body.

On the other side is impressed:
1st line: name of manufacturer;
2nd line: code for factory of origin.

Mounting

The capacitors are suited for horizontal or vertical mounting on printed-wiring boards and for point to
point wiring.

* Capacitance values of the E6 series as quoted are preferred; intermediate capacitance values of the
E12 series are available to special order.
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Metallized polycarbonate film capacitors 2222 341

MKC

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23+ 1 ©C, an
atmospheric pressure of 86 to 106 kPaand a relative humidity of 50 £ 2%.

Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1 to b
Tolerance on rated capacitance £ 5%*, £ 10% and = 20%
; 7288429
AC
C
(%)
0 S
\\\\\
™
-1
-2
32 3 4 5
10 ’ 10 0% (g 10

Fig. 2 Capacitance as a function of frequency; typical curve.

Erom 100 Hz to 1 kHz the curve is valid for all capacitance values (measuring voitage 1 V). From 1 to
10 kHz the curve is valid for capacitance values < 1 uF (measuring voltage 1 V). From 10 to 100 kHz
the curve is valid for capacitance values < 0,1 uF (measuring voltage 0,3V).

7270160,

5
aAc
C
(°/o)
0
=
47 <
-5
=10
-100 ~50 0

50 -~ 100
Tamp (°C)
Fig. 3 Capacitance as a function of temperature; typical curves.
For all capacitance values, measured at 1 kHz, 1V.
______ For capacitance values < 1 uF, measured at 10 kHz, 1V
.. —.= For capacitance values < 0,1 uF, measured at 100 kHz, 0,3 V.

* Only for 100 V, 250 V, 400 V and 630 V versions.

\ (April 1982
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2222 341

MKC
Voltage
Rated voltage Up (d.c.) 100 Vv, 250 V, 400 V, 630 V, 1000 V
Rated voltage UR (a.c.), 50 to 60 Hz*
100 V version 63V
250 V version . 160 V
400 V and 630 V versions 220V
1000 V version 250V
Category voltage Ug 0.8 x UR (d.c.)
Test voltage for 1 min
between terminals 16 xUg (d.c.)
between interconnected terminals and coating 2x UR (d.c.} {(minimum 1000 V)
Note

The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be <UR (d.c.).

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 min £ 5 s, the voltage being
100 + 15 V for the 100 V, 250 V and 400 V versions and 500 + 50 V. for the 630 V and 1000 V versions.

ambient temperature

R between terminations for Cg < 0,33 uF 23°C ! 100 °c
100 V version > 15 000 M&2 > 50 MQ2
250V to 1000 V versions > 30 000 M2 > 100 MS2

RC between terminations for CR > 0,33 uF
100 V version > 50005 ’ > 165
250 V to 1000 V versions > 10000s | > 33s

5 7288431 !
16° =

104 AN

1698

IR ]

TT

1

102 Lo
-40 0 40 80
Tamb (°c)

Fig. 4 RC-product as a function of temperature; typical curve.

* For higher frequencies see Additional Information.
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Metallized polycarbonate film capacitors 2222 341

Tan & (tangent of the loss angle)
Tan & at 10 kHz < 75x 10 (typ. 20 x 10°%)
7288428
500
tan § 4
(x107%)
200
100
50 v
} pa
20 ,/
//
//
16 >,
5 =
10 102 103 104 108 —
f (Hz) —
Fig. 5 Tan 5 as a function of frequency; typical curve.
300 . - . . 7276153
tan 6 |1
(x1074)
200
100 — =
S —
T8
e I~
K - — Y |
0
-100 -50 0 50 o 100
Tamp(°C)
Fig. 6 Tan § as a function of temperature; typical curves.
For all capacitance values, measured at 1 kHz, 1 V.
=== For capacitance values < 1 uF, measured at 10 kHz, 1 /.
e om,==. For capacitance values < 0,1 uF, measured at 100 kHz, 0,3 V.
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MKC

Power dissipation

Maximum permissible power dissipation see Additional information

Notes
In applications where volitages higher than 50 V are applied, it is recommended that the power in the

capacitor is limited to 2,5 VA in case of capacitor failure.
If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
to ascertain that the maximum permissible pulse steepness is not exceeded.

Puise steepness

rated voltage max. pulse steepness (V/us)
v L=145mm L=18mm L = 23,5 mm L=231mm
100 9 5,6 4 3
250 25 14 10 75
400 40 22 16 12
630 70 37 26 19
1000 50 40 35

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be multiplied by Ug/applied voitage.

Note
if the pulse steepness requirement is satisfied, a check must be made to ascertain that the maximum
permissible power dissipation is not exceeded.

Temperature

Rated temperature 85 0C

Category temperature range --b5 to +100 °C
Storage temperature range —55 to + 100 °C
Climatic category, |EC 68 55/100/56

PACKING

250 pieces per box, for capacitors with Hmax < 11,6 mm.
200 pieces per box, for capacitors with Hmax > 11,5 mm.

B22
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Metallized polycarbonate film capacitors 2222 341

MKC

ADDITIONAL INFORMATION

Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz, at 23 oC. This voltage value must also never
be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the following
requirements:

1. The power dissipation must not exceed the specified limit Pmay.

2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of
the current through the series resistance and is expressed by

VRs’
= .2 =12
R 12Rg (1)
c Rs
) t<—VRS—>"
l<‘—‘_‘—Vclc —>
i 7269847
Fig. 7
R.2
VRs* = =5 3 35 Vac’ (2a)
Rg? + 1/w?C

As for these capacitors tan § = Rgw C < 0,1, the formula {2a) can be simplified to

2
VRs? = T/-Z%'C? Vac? = Rg? w2 C?Vye? (2b)
Thus
P = Rgw?C?Vac? (3a)
or
P = (R¢C) Cw?Vac? (3b)

The term R¢C can be found from Fig. 8. C (in farads), w = 2 7f and V¢ are assumed to be known.

The maximum permissible value of power dissipation (Py,ax), Which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 9. Thus, when the actual power has
been calculated with equation (3b), Fig. 9 gives the minimum size of capacitor which can dissipate this
power.

May be two or three capacitors having this size can be chosen, namely- with different rated voltages.
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B24

Example of using Fig. 8 and Fig. 9

A capacitor with a value of 1 uF should be used at an a.c. voltage of 130V, a frequency of .1 kHz and

an ambient temperature of 50 °C. The RsC-product is 7,5 x 107 s (from Fig. 8), so that the power to
be dissipated

P = (RsC) Cw? V2
=75x107 x 10°° x 4 72 x 1000% x 130 = 500 mW.

Figure 9 shows that at 50 OC capacitors with curve numbers 8 to 11 can be used, thus a minimum size
of 10,4 x 23,5 x 14,4 mm. It can be seen from the tables that the 1 uF/250 V capacitor can be chosen.

- 7288426
10 5 T TT7 T T T I H T
RsC 1]
(s) '
1076 1 ,'
N
™N |
™
b ~ 22
- T
™N ’
NS ]
1078 " e
f +H
| o~
i % !
!'" T ™
1079 L LT T L
102 108 10 105 ¢y, 108

Fig. 8 Maximum product of series resistance and capacitance as a function of frequency.
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Metallized polycarbonate film capacitors

2222 341

1500

Pmax

(mW)

1250

1000

750

500

250

9184

Sl Wl B o

1/

/1/

\
\

~3

25

50

75 Tamp (°C) 100

Fig. 9 Maximum permissible power dissipation as a function of temperature.

dimension (mm)
curve
Tmax | Lmax | Hmax

1 4,7 [ 14,5 8,7
2 55 | 14,5 9,4
3 65 | 145 | 104
4 65 |18 10,4
5 7,6 |18 11,5
6 74 1235 1115
7 87 235 128
8 104 | 235 (14,4
9 10,4 | 31 14,6
10 12,4 |31 19,5

11 15 31 22

\ (April 1982
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METALLIZED POLYCARBONATE FILM CAPACITORS

potted type

QUICK REFERENCE DATA |

Rated capacitance.range (E 12-series)
Tolerance on rated capacitance
Rated voltage UR (d.c.)

Rated voltage UR (a.c.), 50 to 60 Hz
Rated temperature

Climatic category, |IEC 68

Basic specification

0,01 to 6,8 uF

£ 5%, £ 10%, £ 20%

100V, 250V, 400V, 630V
63V,160V, 220V, 220V

850C

55/100/56

1EC 384-1

APPLICATION

For general purpose and industrial use in electronic equipment, e.g. for coupling and decoupling appli-

cations.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of metallized polycarbonate film. The ceil is
potted with epoxy resin in a yellow flame retardent polypropylene case. The radial leads are solder-
coated copper wire. The capacitors are provided with small pips to allow removal of solder flux etc.,

when cleaning the printed-wiring board.

\ (May 1982
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MECHANICAL DATA Dimensions in mm

R — __....,,}‘ _>‘ T ‘4_

Z—— P — 4 ? -+

Fig. 1 For dimensions T, L, H, P'and d, see tables below.

L“Qd

72755371

Table 1 UR (d.c.) =100 V; UR (a.c.) =63 V

rated X mass catalogue number 2222 344 ...
speE s | Tmax) tmax { Hmax ) P d B tol. + 20%

0,10 4513 |10 07 | 22104 21104 | 20104
0,15 4513 |10 |10+04 07 | 22154 21154 20154
0,22 5 113 |1 09 | 22221 21224 20224
0,33 5 | 175 |11 11 | 22334 21334 20334
0,47 6 175 15 ||| 14| 22474 21474 20474
0,68 7 1175 |13 ' 18 | 22684 21684 20684
10 85| 17,5 145 08| 26 | 22105 21105 20105
15 65|26 |155 28 | 22155 21155 20155
2,2 85|26 |18 |225:04 43 | 22225 21225 20225
33 95|26 |19 51 | 22335 21335 20335
47 1osr 20 [ 7| 22475 21475 20475
6,8 135 |31 |225 [#7°%0 102 | 22685 21685 20685

* Capacitance values of the E6 series as quoted are preferred; intermediate capacitance values of the
E12 series are available to special order.
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Metallized polycarbonate film capacitors

2222 344

Table 2 Ug (d.c.) = 250 V; UR (a.c.) = 160 V

MKC

cap;:xiaice* T | Lo | Hina b g | mass catalogue number 2222 344 .....
uF ' 9 [ tol.25%| tol.+10% | tol. *20%

0,047 ‘ 45 |13 10 10404 ‘ 0,7 43473 45473 44473
0,068 45 |13 10 ' 0,7 43683 45683 44683
0,10 5 17,5 |11 1.1 43104 45104 44104
0,15 6 175 | 116 15+ 0.4 1,4 43154 45154 44154
0,22 7 {175 {13 ! 1,8 43224 45224 44224
0,33 85 [175 |145 c,8 2,6 43334 45334 44334
0,47 6,5 |26 15,5 2,8 43474 45474 44474
0,68 75 |26 16,5 |22,6+0,4 3,6 43684 45684 44684
1,0 95 |26 19 5,1 43105 45105 44105
1,56 1 31 20 275+ 04 7.4 43155 45155 44155
2,2 13,5 |31 22,5 ' ! 10,2 43225 45225 44225

Table 3 UR (d.c.) = 400 V; UR (a.c.) =220 V
rated mass catalogue number 2222 344 .....

capacitance® | Tmax | Lmax | Hmax P d q

uF tol. £ 5% tol. + 10% | tol. + 20%

0,010 45 |13 10 0,7 52103 51103 50103
0,015 45 |13 10 10£04 0,7 | 52153 51153 50153
0,022 45 |13 10 ' 0,7 52223 51223 50223
0,033 45 [ 13 10 0,7 52333 51333 50333
0,047 5 17,5 |11 11 52473 51473 50473
0,068 6 17,5 | 11,6 1540408 1,4 52683 51683 50683
0,10 7 17,5 |13 1.8 52104 51104 50104
0,15 85 (175 | 145 2,6 52154 51154 50154
0,22 6,5 |26 15,6 2,8 52224 51224 50224
0,33 75 |26 16,56 [225+0,4 3,6 52334 51334 50334
0,47 95 |26 19 5,1 52474 51474 50474
0,68 11 31 20 275+ 04 7,4 52684 51684 50684
1,0 13,6 |31 22,5 ' ’ 10,2 52105 51105 50105

* Capacitance values of the EG series as quoted are preferred; intermediate capacitance values of the
E 12 series are available to special order.
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MKC

Table 4 UR (d.c.) =630 V; UR (a.c.) =220 V

rated . " p g | mass catalogue number 2222 344 .....
copere e Tmax | Emax | Hmax 9 | tol.£5% | tol. +10% | tol. * 20%
0,010 45 |13 10 0,7 62103 61103 60103
0,015 5 13 11 10+0,4 0,9 62153 61153 60153
0,022 6 13 12 1,0 62223 61223 60223
0,033 6 175 [115 1,4 62333 61333 60333
0,047 7 17,5 113 15+04 1,8 62473 61473 60473
0,068 85 (175 | 145 0,8 2,6 62683 61683 60683
0,10 6,5 | 26 15,5 2,8 62104 61104 60104
0,15 75 | 26 16,5 (225+0,4 3,56 62154 61154 60154
0,22 95 | 26 19 5,1 62224 61224 60224
0,33 1 31 20 275404 7,4 62334 61334 60334
0,47 13,5 | 31 22,5 ! ! 10,2 62474 61474 60474
Marking

The capacitors are marked on the top face by embossed printed with:

1st line: rated capacitance in uF, tolerance and rated d.c. voltage;

2nd line; last eight digits of the catalogue number.

The outer film connection is marked with a stroke.

Mounting

The capacitors are suited for mounting on printed-wiring boards.

* Capacitance values of the E6 series as

'E12 series are available to special order.

quoted are preferred; intermediate capacitance values of the

B30
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Metallized polycarbonate film capacitors 2222 344

MKC

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 £ 1 OC, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 = 2%.

Capacitance

Rated capacitance values (CR) at 1 kHz see Tables 1t0 4
Tolerance on rated capacitance + 5%, + 10% and * 20%
] 1288437
AC r
< I |
(%)
0 i
Seng
[
; Il
A A
) [W l‘t i
| ! ‘
-3 .
10? 103 0% (hpy 10°

Fig. 2 Capacitance as a function of frequency; typical curves.
From 100 Hz to 1 kHz the curve is valid for all capacitance values (measuring voltage 1 V). From 1 to
10 kHz the curve is valid for capacitance values < 1 uF (measuring voltage 1 V). From 10 to 100 kHz

the curve is valid for capacitance values < 0,1 uF (measuring voltage 0,3 V).

7270163

5
ac - i -
c 1
(°/o) L B -
0
L1 ERERENEN
-5 1
T .
-10 l —i——
-100 -50 0 50

100
Tamp(°C)

Fig. 3 Capacitance as a function of temperature; typical curves.
—— For all capacitance values, measured at 1 kHz, 1 V.

— e For capacitance values < 1 uF, measured at 10 kHz, 1 V.
—m.—=.==. For capacitance values <0,1 uF, measured at 100 kHz, 0,3V.
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MKC
Voltage
Rated voltage UR (d.c.) 100 Vv, 250 v, 400 V, 630 V
Rated voltage Ug (a.c.), 50 to 60 Hz*
100 V version 63V
250 V version . 160 v
400 V and 630 V versions 220v
Category voltage Ug 0,8 x Ug (d.c.)
Test voltage for 1 min
between terminals 1,6 x UR (d.c.)
between interconnected terminals and coating 2 x UR (d.c.) {minimum 1000 V)
Note

The sum of the d.c. voltage and the peszk value of the superimposed a.c. voltage must be < UR (d.c.).

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 min £+ 5 s, the voltage being
100 £ 15 V for the 100 V, 250 V and 400 v versions; 500 = 50 V for the 630 V version.

ambient temperature

R between terminations for CR<0,33uF

100 V version > 15 000 M2
250 V, 400 V and 630 V versions > 30 000 MS2
RC between terminations for CR>0,33 uF
100 V version > B000¢ > 153
250 V, 400 V and 630 v versions >10000s l >33s

RC
(s) ! 1 - ~ |

R TS NS N S

I

Fig. 4 RC-product as a function of temperature; typical curve.

* For higher frequencies see Additional information.
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Metallized polycarbonate film capacitors

Tan & (tangent of the loss angle)

Tan & at 10 kHz <75 % 107% {typ. 20 x 10%)
500 I : 7288436‘
tan & 1 ] ‘
(x107%) ‘
200 —1+ : ;
! |
100
50
//
/
20 V4
Yq
10 ~
5 T N E
10 102 103 104 108 e
§ {Hz) -

Fig. 5 Tan & as a function of frequency; typical curve.

72701591

300

T 1 T T T T T
e T
tan & 1 1 bt L S
(x1074) ! L ; L
200 I
IR | !
| 1 T
i i L L
e ‘ i
— L
100 =t
L] ] <
ITTL
\\ ‘
0 | | ==
~100 -50 0 50 o 100
Tamo!°C)

Fig. 6 Tan § as a function of temperature; typical curves.

For all capacitance values, measured at 1 kHz, 1 V.
~——=—~ For capacitance values < 1 uF, measured at 10 kHz, 1 V.
===~ For capacitance values < 0,1 uF, measured at 100 kHz, 0,3V.
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Power dissipation
Maximum permissibie power dissipation see Additional information

Notes

In applications where voltages higher than 50 V are applied, it is recommended that the power in the
capacitor is limited to 2,5 VA in case of capacitor failure.

If the requirement for the maximum permissible power dissipation is satisfied, a check must be made
1o ascertain that the maximum permissible pulse steepness is not exceeded.

Pulse steepness

rated voltage ) max. pulse steepness (V/us)
\%
L=13 mm L=175mm L =26 mm L=30mm
100 9 5,6 3,6 3
250 25 14 9 7,5
400 40 22 14 12
630 70 37 23 19

The maximum pulse steepness values in the table are valid for pulse voltages equal to the rated voltage.
For lower pulse voltages the given values may be multiplied by UR/applied voltage.

Note
If the pulse steepness requirement is satisfied, a check,must be made to ascertain that the maximum

permissible power dissipation is not exceaded,

Temperature

Rated temperature 85 0C

Category temperature range ~b5 to + 100 °C
Storage temperature range —55 to + 100 °C
Climatic category, IEC 68 55/100/56
PACKING

The capacitors are packed in boxes; the number per box is given in the table below.

capacitance values (uF) numb.er of

capacitors
100 V version 250 V version ~ 400 V version . 630 V version per box
0,082 - 0,68 0,039 — 0,22 0,010 - 0,10 0,010 - 0,047 1000
0,82 —-1,0 0,27 -0,33 0,12 - 0,15 0,056 — 0,068 500
1.2 -33 0,39 —1,0 0,18 —0,47 0,082 — 0,22 200
39 -68 1.2 —22 0,56 —1,0 0,27 - 0,47 160

B34
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Metallized polycarbonate film capacitors 2222 344

MKC

ADDIT!ONAL INFORMATICN

Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 23 OC. This voltage value must also
never be exceeded at other frequencies. This permissible a.c. voltage may further be limited by the
following requirements:

1. The power dissipation must not exceed the specified limit Ppax-

2. The steepness of the a.c. voltage must riot exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance {Rg) or of the
current through the series resistance and is expressed by

\

VRs? c Rs
= -2
P R 12Rg ?___“,__{_:}_.‘_o (1)
' Vg —
VRe? R’ Vae? Vae 726984 (2a)
Rs” = T ac 69847 a
Rg? + 1/w?C? Fig. 7.
As for these capacitors tan § = RgwC < 0,1, the formula (2a) can be simplified to
Rg?

VRs® = e Vae? = Rg? w? C?Vyc? (2b)
Thus

P = Rgw? C?*Vyc? (3a)
or

P = (R4C) Cw? Vac? (3b)
The term R¢C can be found from Fig. 8; C (in farads), w = 2xf and V¢ are assumed to be known.
The maximum permissible value of power dissipation (Pmax), Which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 9. Thus, when the actual power has
been calculated with equation (3b), Fig. 9 gives the minimum size of capacitor which can dissipate
this power.
Maybe two or three capacitors having this size can be chosen, with different rated voltages.
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Example of using Fig. 8 and Fig. 9

A capacitor with a value of 1 uF should be used at an a.c. voltage of 130 V, a frequency of 1 kHz and
an ambient temperature of 50 0C. The RsC-product is 7,5 x 1077 s (from Fig. 8), so that the power to
be dissipated

P = (RsC) Cw? V.2
=75x107 x 10 x 4 72 x 10002 x 130° = 500 mWw.

Figure 9 shows that at 50 °C capacitors with curve numbers 8 to 11 can be used, thus a minimum size
of 10,4 x 23,5 x 14,4 mm. It can be seen from the tables that the 1 uF/250 V capacitor can be chosen.

_ 7288434
1078 e e -
RsC I I 1

!
(s) I
|

1076 ! T T T

N | |
-7 \,\ 1 |
10 T | 17
] .
L]
1078 1 1~ o |
e T
IO—QZL 3 4 5 6
10 10 10 105 ¢ (4, 10

Fig. 8 Maximum product of series resistance and capacitance as a function of frequency.
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1500

Pmax

(mW)

1250

1000

750

500

250

7769182.2

13
\
\
12
NEA
\
11
10 \
\
s \
8
\ 1

’ \
6 -

NN
5
E
z X

NN
—~
25 50 75 Toms(°C) 100

Fig. 9 Maximum permissible power dissipation as a function of temperature.

dimensions (mm)
curve
Tmax Lmax Hmax

1 4,5 13 10

2 5 13 11

3 6 13 12

4 5 17,5 1

5 6 17,5 11,5

6 7 17,5 13

7 8,5 17,5 14,5

8 6,5 26 15,6

9 7,5 26 16,5
10 8,6 26 18
11 9,5 26 19
12 11 31 20
13 13,5 31 22,5

\ (May 1982
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SURVEY

Main applications: coupling, decoupling, high currents, steep pulses.

KT

- pitch rated rated d.c.
series R
type number e=254 capacitance voltage | page
mm uF \Y
2222 347 4e, Be 0,015 —1,0 100
9e,11e | 0,010 — 0,68 250
0,0047 — 0,33 400
0,0010 - 0,15 630 c11

\ ﬁ\/lay 1982
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KT

TESTS AND REQUIREMENTS

Standard atmospheric conditions for reference tests: ambient temperature + 23 + 1 OC, atmospheric
pressure 86 to 106 kPa, relative humidity 50 + 2%.

IEC 384-11 IEC68-2
test name of test procedure (quick reference)
clause method
Initial measurements, C at 1 kHz,
tan § at 10 kHz
2.1 Ua1 Tensile strength Loading force in axial direction for 10 s:
of terminations 10N
Ub Bending of Loading force 5 N, 2 consecutive bends
(method 1) terminations
12.21 Tb Resistance to Solder bath 260 ©C, 10 s
(method 1A) soldering heat
Final measurements
12.2.2 Ta Soldering Solder bath, non-activated colophony
flux, solder temp. 235 OC, dwell time 2 s
Initial measurements, C at 1 kHz,
tan § at 10 kHz
12.3 Na Rapid change 5cyclesof %2 h at —40 9C and % h at
of temperature + 100 ©C. Recovery for 1 to 2 h
c4 April 1982




Tests and requirements

KT

requirements

Visual examination no damage
Visual examination no damage
Visual examination no damage
AC/C <0,5%

tan § at 10 kHz

meets initial requirements

Visual examination

good tinning

Visual examination

no damage

\ April 1982



KT

IEC384-11 IEC68-2 7
test name of test procedure (quick reference)
clause method 4
12.7.2 Ba Dry heat 16 hat + 100 + 2 9C, no voltage applied
w
(8]
z
w
8 .
12.7.3 u Db Damp heat, 1 cycle of 24 h, upper temp. 55 + 2 oC,
o cyclic R.H. 93 * 3%; no voltage applied
— ': —
12.7.4 ;f Aa Cold 2hat--40+30C, no voltage applied
— : .«vﬁh———‘.____._m
12.7.5 © Db Damp heat, Teycleof 24 hat 55 + 2 oC,
cyclic R.H. 93 + 3%, no voltage applied
Final measurements
Damp heat, Initial measurements, C at 1 kHz,
steady state tan § at 10 kHz
-—
12.8 Ca 40 £ 2 9C for 21 days; R.H. 90 to 95%;
no voltage applied
Final measurements
12.9 Endurance Initial measurements, C at 1 kHz,

tan § at 10 kHz

1000 hat 850C; 1,5 x UR (d.c.) applied
1000 h at 100 ©C; 1,5 x Uc applied
1000 h at 85 0C; UR (a.c.) 50 Hz applied

Final measurements

Cé Aprii 1982



Tests and requirements

KT

requirements

at 100 °C: AC/C
Rins, C <0,33 uF
RC, C> 0,33 uF

<5%
> 500 M2
>165s

AC/C at —40°C

<7%

Visual examination

no damage

AC/C

tan 6 at 10 kHz

Rins

< 5%
meets initial requirements

> 0,6 x initial requirements

Visual examination

no damage

AC/C

tan § at 10 kHz

Rins

<5%
meets initial requirements

meets initial requirements

Visual examination

no damage

AC/C

tan &
at 10 kHz

Rins

<b5%

meets initial requirements

meets initial requirements

April 1982
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Additional tests

name of test

procedure (quick reference)

Solvent resistance

According to MIL-STD-202 E, method 215.

Damp heat, fong term exposure
(IEC 68-2, test Ca)

21 days at 40 £ 2 OC, R.H. 90 to 95%; UR (a.c.)
applied for 16 h per 24 h.

Flammability

7275534

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s.

One flame application.

cs

April 1982




Tests and requirements

requirements

KT

No damage.

No damage; AC/C < 5%.

Tan § shall not exceed initial requirements.

Insulation resistance = 50 % of initial
requirements.

After removing the test flame from
the capacitor, the capacitor must
not continue to burn for more
than 15 s; no burning particles
must drop from the sample.

April 1982
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' 2222 347
' KT

POLYESTER FILM/FOIL CAPACITORS

QUICK REFERENCE DATA

Rated capacitance range (E12-series)
Tolerance on rated capacitance
Rated voltage UR (d.c.)

Rated voltage UR (a.c.), 50 to 60 Hz
Rated temperature /

Climatic category, IEC 68

Basic specification

1nF to1uF

+ 10%-and + 20%

100V, 250 V, 400 V, 630 V
50V, 80V, 125V, 200V
85 °C

40/100/21

IEC 384-11 -

APPLICATION

For use in wide range of consumer and industrial applications, especially where high currents and/or

steep pulses occur. The capacitors are suited for d.c. or a.c. operation.

DESCRIPTION

These capacitors consist of a low-inductance wound cell of aluminium foil with a polyethyleneterephthalate
(PETP) film. The cell is protected by a hard, tan coloured lacquer, which is water repellent and
self-extinguishing. The radial leads are of solder-coated copper wire, which are crimped to provide

optimum soldering conditions.
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MECHANICAL DATA Dimensions in mm

. | ———»L ’} T |-
H
0
1
- P — 5 - Jd— —>‘ ‘*Q}d
2,5%0,5 (d=08)
3,4+05(d=0_8) 7265006.4

Fig. 1 For dimensions T, L, H, P and d, see tables below.

Table 1 UR (d.c.) =100 V; Ug (a.c.)=50V

capacitance® mass catalogue number
p e Trax Lmax Hmax P d ™ 2222 347 .....
tol. £10% | tol. £20%
0,015 4,5 13,5 12 04 | 21153 20153
0,022 5,5 13,5 1311016203/ 106 | 21223 20223
0,033 6 13,5 13,5 (4e)** 771 0,7 | 21333 20333
. 0,047 7 13,5 14,5 09 | 21473 20473
0,068 6 19 14,5 . 1,3 | 21683 20683
0,10 7 19 15,5 -15'(g:);,9'3 1,7 | 21104 20104
0,15 8 19 16,5 23 | 21154 20154
0,22 7 27 18,5 N 32 | 21224 20224
0,33 85 27 20 22'(3‘:); 9308l a4 | 2133 | 20334
0,47 10,5 27 22 6,0 | 21474 20474
0,68 1 32 225 |27,94+03 84 | 21684 20684
1,0 13,5 32 25 (11e)** 12,5 | 21105 20105

* Capacitances of the EB series as quoted are preferred; intermediate capacitances of the
E12 series are available to special order.
**e=2,54mm (0,1in).
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Polyester film/foil capacitors

2222 347

KT
Table 2 UR (d.c.) =250 V; UR (a.c.) =80 V
. % catalogue number
P Tmax | Lmax | Hmax | P d |msS | 9222347,
9 ol £10% | tol. £20%
0,010 5 13,5 125 1016403 05 | 41103 40103
0,015 55 13,5 13 (4e)e* | 0B | 06 41153 40153
0,022 6,5 13,5 14 08 |41223 40223
0,033 55 19 14 1524403 1,1 | 41333 40333
0,047 6,5 19 15 (6e)** 1,4 | 41473 40473
0,068 7.5 19 16 1,8 | 41683 40683
0,10 6,5 27 18 N 2,7 41104 40104
0,15 8 27 19,5 22'(32); 031 08| 35 |41154 40154
0,22 9,5 27 21 45 |41224 40224
o R B B ol 2R B P
0,68 15 32 %5 | 11 131 | 41684 | 40684
Table 3 UR (d.c.) =400 V; UR (a.c.) =125V

cit n’c N mass catalogue number

capa Fa © | Trmax Limax Hrmax P d 2222347 ...

u 9 | tol.+10% | tol. +20%
0,0047 4,5 13,5 12 04 |51472 50472
0,0068 5,5 13,6 13 |10,16%03 | 54| 05 51682 50682
0,010 6 13,5 13,5 (4e)** 1 07 | 51103 50103
0,015 7 13,5 14,5 0,9 | 51153 50153
R L I el I (B e it

r r (68)* * ’

0,047 8 19 16,5 2,1 | 51473 50473
0,068 7 27 18,5 29 | 51683 50683

g 2 12286+03 | 08
0,10 8,5 27 20 (9e)** 38 | 51104 50104
0,15 10,6 27 22 52 | 51154 50154
0,22 11 32 225 (27,94+03 6,9 | 51224 50224
0,33 13,5 32 25 (11e)** 9,5 | 51334 50334

* Capacitance values of the E6 series as quoted are preferred; intermediate capacitance values of the
E 12 series are available to special order.

** g=264 mm (0,1in).

w (June 1982
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Hillil

Table 4 Ug (d.c.) =830 V; UR (a.c.) = 200 V

capacitance™ catalogue number
P Tmax Lmax Hmax P d | mass 2222 347 .....
K ‘ 9§ [Trol £10% | tol. £20%
0,0010 55 | 135 13 05 | 61102 | 60102
0,0015 55 135 13 06 | 61152 | 60152
00022 | 45 13,5 12 1016£03 | 105 | 81222 | 60222
0,0033 5,5 13,5 13 (4e) ®loe | 61332 | 60332
00047 | 6 135 13,5 07 | 61472 | 60472
0,0068 7 135 14,5 09 | 61682 | 60682
0,010 6 19 14,5 _ 12 | 61103 | 60103
0,015 7 19 155 | 1924003 15 | 61153 | 60153
0,022 8 19 16,5 ¢ 20 | 61223 | 60223
0,033 7 27 185 | 95+ 0.3 28 | 61333 | 60333
0,047 85 27 20 oo+ |08 34 | 61473 | 60473
0,068 10,5 27 22 44 | 61683 | 60683
0,10 11 32 22,5 27,9403 62 | 61104 | 60104
0,15 13,5 32 25 (11e)*~ 87 | 61154 | 60154

— Marking
The capacitors are marked as follows:

1stline: rated capacitance and tolerance (* 10% indicated by 10 or K, + 20% indicated by 20 or M};
2nd line:. rated voltage, code for dielectric (KT = non-metallized PETP film), code for factory of origin.
The manufacturer’s name is at the left and code for factory of origin is indicated to the right of this
marking.

Mounting
The capacitors are suited for mounting on printed-wiring boards.

* Capacitances of the EG series as quoted are preferred; intermediate capacitances of the E12 series
are available to special order,
** e=254 mm (0,1in).
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Polyester film/foil capacitors

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23+ 10C, an
atmospheric pressure of 86 to 106 kPaand a relative humidity of 50 = 2%.

Capacitance B
see Tables 1to 4

+ 10% and * 20%

Rated capacitance (CR) at 1 kHz
Tolerance on rated capacitance

7Z65008.1

1 T
Ac
C
(%)
0 Py
T
L pF
- N S
M
N N
2.2nF PG S
-2 ~ NG
N
W
i
-3 I ! =
102 103 104§ (Hz) 10° —-_—
Fig. 2 Capacitance as a function of frequency; typical curves. Measuring voltage is T V for frequencies -
from 100 Hz to 10 kHz and 0,3 V for frequencies from 10 to 100 kHz.
50 7765006.2
AC
(%) 2,2 nf
5 )4
TuF —H
/ u
e
0 peo]
B L
// I//
L/
i / .
-100 -50 0 50 100
Tamb (°C)
Fig. 3 Capacitance as a function of temperature; typical curves. Measuring frequencies from 1 to
100 kHz for capacitance values from 0,0022 to 0,1 uF and 1 to 10 kHz for capacitance values from
0,1to1uF.
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Voltage
Rated voltage UR (d.c.)

Rated voltage UR (a.c.), 50 to 60 Hz*
100 V version
250 V version
400 V version
630 V version
Category voltage Uc

Test voltage for 1 min between terminals

Insulation resistance

100V, 250 V, 400 V, 630 V

50 v
80V
125 v
200 vV
0,8x UR

2 x UR (d.c.) (minimum 400 V)

The insulation resistance is measured after a voltage has been applied for 1 min + 5 s, 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 terminations, for CR<0,33uF

ambient temperature
230C 100 °C

>50000 M2 >200 MQ

RC between terminations, for CR > 0,33 uF > 16500 s > 65 s
105 72720881
Pl P ™ s B
RC g ]
(s) TN
2,2 nF N \\
104 \\ A
A Y
‘ A VI
\
\
103
LY
102
-100 -50 0 50 100
Tamb (°C)

Fig. 4 RC-product as a function of temperature; typical curves.

* For higher frequencies see Additional information.
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Polyester film/foil capacitors

2222 347

Tan § (tangent of the loss angle)

Tan & at 10 kHz <110x 107 (typ. 85 x 107%)
Tan § at 1kHz < 60x 107% (typ. 40 x 10°%)
7265005.2
tan 6
(x107%)
10°
--/’
107 wutll
05 3 A 5 6
10 10 10 10 f (H2) 10
Fig. 5 Tan & as a function of frequency; typical curve. E
150 7265007.2
tan & . ot i N
1074 - N
(1074) TR Y
2,2nF {ZTS < ANAY I
100 L p N
0PN [ N 7
1pF { SN NN
VAW \'\'-/,ﬁ
\ N
\\ II
N AYERN
50 O RIS
N NS4
\\\ /
~==
0
-100 ~-50 0 50 0., 100
Fig. 6 Tan 8 as a function of temperature; typical curves.
Measured at 1V, 1 kHz;
————— Measured at 1V, 10 kHz;
—.—.—.— Measured at 0,3 V, 100 kHz.
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Power dissipation
Maximum permissible power dissipation

Pulse steepness

Temperature
" Rated temperature
Category temperature range
Storage temperature range
Climatic category, {EC 68

PACKING

dimensions (mm) number of pieces
Tmax X Lmax X Hmax per box
<75x19x16 2000

>7,5x 19 x 16 and

<7 x27x185 1000
>7 x27x18,5and )
<11 x32x225 500

>11 x32x225 250

see Additional information

limited by network conditions,
not by capacitor construction

850C

—40 to +100 °C
—55 to +100 °C
40/100/21

c18
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Polyester film/foil capacitors 2222 347

KT

ADDITIONAL INFORMATION

Power dissipation .

The rated a.c. voltage has been specified for 50 to 60 Hz and at 23 OC. This voltage must also never be
exceeded at other frequencies. This permissible a.c. voltage may further be limited by the following
requirements:

1. The power dissipation must not exceed the specified limit Prmax.
2. The steepness of the a.c. voltage must not exceed the specified limit.

The power dissipated by a capacitor is a function of the voltage across the series resistance (Rg) or of the

current through the series resistance and is expressed by

Vrs® c Rs
P=z. ! Rs o—|—{—3——o (1)
s
L_VRS'—’l '
4—————Vnc-———‘——>
RSZ . 7269847
Vgs® Vac® (2a)

- Rsz + 1/w2C2

As for these capacitors tan § = RgwC = < 0,1, the formula (2a) can be simplified to

Rs* )

VRs? = /570t Vac” = Rs’ w?C* V¢’ ’ (2b) =
Thus P = Rgw? C? Vg? (3a) =
or P = (RgC) Cw?Vyc? (3b)
The term R¢C can be found from Fig. 7; C (in farads), w = 2nf and V4 are assumed to be known.
The maximum permissible value of power dissipation (Pmax), which depends on the dimensions of the
capacitor and on the ambient temperature, can be found from Fig. 8. Thus, when the actual power has
been calculated with equation (3b), Fig. 8 gives the minimum size of capacitor which can dissipate
this power.
Maybe two or three capacitors having this size can be chasen, with different rated voltages.
Example of using Fig. 7 and Fig. 8
A capacitor with a value of 0,047 uF should be used at an a.c. voltage of 100 V, a frequency of 10 kHz
and an ambient temperature of 60 OC. Thus the rated d.c. voltage should be at least 400 V.
The maximum R¢C-product is 1,35 x 1077 s (from Fig. 7), so that the power to be dissipated

P = (R4C) Cw? Vy¢’

=1,35x 107 x 0,047 x 10 x 4n? x 10® x 10* =250 mW
Fig. 8 shows that at 60 ©C capacitors with curve numbers 9 to 23 can be used, thus a minimum size of
6,5 x 19 x 15 mm. It-can be seen from table 3 a 400 V capacitor can be used.
w ﬁune 1982 C19
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7268061.1

107%

(RsChmax
(s)

1076

1077 ~

1078 N

107 2 3 4 5 6
10 10 10 10 1
f (Hz) 0

Fig. 7 Maximum product of series resistance and capacitance as a function of frequency.
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Polyester film/foil capacitors'

2222 347

KT
7265009.3
1500
Pmux
(mW) 23
1250 2
A
21
1000 20
INIVANAY
18 ANAVAN
17 N
750
" RN
15 NN
" AWRIY
3 \
\
500
\
2 -
1n —
10 =
8 _3 N =
5
B N \
b
250 ] SEN :
SSSS .
\|
. [T
0 50 75  Tamp(°C) 100
Fig. 8 Maximum permissible power dissipation as a function of temperature, with case size as a
parameter. ’
dimensions in mm dimensions in mm
curve Tmax | Lmax | Hmax curve Tmax | Lmax | Hmax
1 45 13,5 12 12 8 19 16,5
2 5 13,5 12,5 13 6,5 27 18
3 5,5 13,5 13 14 7 27 18,5
4 6 13,5 13,5 15 8 27 19,5
5 6,5 13,5 14 16 8,5 27 20
6 7 13,6 14,5 17 9,5 27 21
7 55 19 14 18 10,5 27 22
8 6 19 14,5 19 10 32 21,5
9 6,5 19 15 20 11 32 22,5
10 7 19 15,5 21 12 32 23,5
1 75 19 16 22 13,5 32 25
23 15 32 26,5
\ (June 1982 Cc21






POLYSTYRENE FILM/FOIL CAPACITORS D
KS






KS

SURVEY

Main applications: tuning circuits, filter networks requiring high stability, high precision, low losses,

high reliability.
series . rated voltage
type number rated ca:)):cutance (UR d.c.) page
2222 ... \%
sleeved 2000 to 39000 63
424 to 431 1100 to 16000 160
::[:j:,:. 560t0 11000 | 250
51to 5600 630 D15
wrapped end-filled 43000 to 162000 63
444 to 447 18000 to 82000 160
= — 12000 to 47000 250
6200 to 24000 630 D33
potted 443 100 to 34000 63 D27

\ ﬂ/lay 1982
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KS

TESTS AND REQUIREMENTS

Standard atmospheric conditions for reference tests: ambient temperature + 23 + 1 OC, atmospheric
pressure 86 to 106 kPa, relative humidity 50 + 2%.

1EC384-7 IEC68-2
test name of test procedure (quick reference)
clause method
12.1 Ua’i Tensile strength Loading force in axial direction for 10 s:
of terminations 10N
Ub i Bending of Loading force 5 N, 2 consecutive bends
(method 1 terminations :
Ue Torsion of 2 successive rotations of 1800 in
terminations opposite directions
12.2 Ta Soldering Solder path, non-activated colophony
flux, solder temp. 235 OC, dwell time 2 s
Tb Resistance to Solder bath 260 ©C, 10's
(method 1B) soldering heat
|
12.3 Na Rapid change 5cycles of %o h at —40 ©Cand % h at
of temperature +700C
5cycles of %o h at --409C and % h at
+8590C
12.4 Fc Vibration 10 to 55 Hz, 0,75 mm or 10g (whichever
is the less), 3 directions, 2 h per direction.
12.5 Eb Bumping 40g, 6 ms, 4000 bumps.

- D4 June 1982




Tests and requirements KS

n.a. = not applicable.

requirements

29922 424 — 2222 431 | 2222 443 2222 444 — 2222 447

Visual examination no damage
Tan § : ’ meet initial requirements
Visual examination no damage ‘ ) nc damage

n.a.
Tan 8 meet initial requirements
Visual examination no damage no damage

n.a.
Tan & meet initial requirerents
Visual examination good tinning
Visual examination no damage
AC/C <1% <0,5% <0,5%
Tan o meet initial requirements
Visual examination only 63 V version only 63 V version H

‘ no damage :

AC/C < 0,5% + 0,5 pF % <0,2% ! <0,5%
Tan 6 and Ring meet initial requirements
Visual examination 160 V,250 V,830 V versions l . i 160 V,250 V,630 V versions

no damage
AC/C <0,5% +0,5pF <0,5% <0,5%
Tan & and Rjps ‘ meet initial requirements
Visual examination no damage
AC/C <0,1%

no open or

short circuit
Visual examination n.a. no damage n.a.
AC/C <0,1%

i no open or
short circuit

June 1982

!
&



KS

IEC384-7 IEC68-2
test name of test procedure (quick reference)
clause method
12.7 Ba Dry heat 16 hat+70 +20C, no voltage applied
16 hat +85 + 20C, no voltage applied
Db Damp heat, 1 cycle of 24 h, upper temp. 55 + 2 oC,
cyclic R.H. 93 £ 3%; no voltage applied
{51
o
Lzu Aa Cold 2 hat—40 + 3 OC, no voltage applied
=)
8 Db Damp heat, n cycles of 24 h at 55 OC, R.H. 93 + 3%,
8 cyclic no voltage applied
5 Within 15 min after removal from the
s test, UR shall be applied for 1 min
ar
© Final measurements
= 12.8 Ca Damp heat, 40 + 2 OC for the time period given in the
steady state climatic category; R.H. 90 to 95%;
6 V applied continuously
As above but:
within 16 min after removal from the
test, the rated voltage is applied for 1 min
D6 June 1982




Tests and requirements

KS

requirements

2222 424 — 2222 431 2222 443 2222 444 — 2222 447

Visual examination| 63 V version na 63 V version
no damage, no leakage - no damage, no leakage
160 V,250 V,630 V versions all versions 160 V,250 V,630 V versions

no darhage, no leakage

n=1 n=5 n=5
n.a. n.a

AC/C, C<500pF| <1,5%or1pF*

C>=500pF| <1%

AC/C <0,5% + 0,5 pF <0,5%

Tan & < 2 x initial < 1,2 x initial < 2 x initial
requirements requirements requirements

Rins > 0,5 x initial > 5 x 10° MQ > 0,2 x initial
requirements requirements

AC/C, C<500pF| <1,5%or1pF*

C>5600pF| <1%

AC/C <0,75% +0,5 pF

Tan & < 2 x initial < 1,2 x initial
requirements requirements

Rins > 0,5 x initial > 5 x 105 MQ
requirements

AC/C <0,5%

Tan 8 < 2 x initial

requirements
Rins > 0,2 x initial

requirements

n.a = not applicable

* Whichever is greater.

W ﬁe 1982
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IEC 384-7 IEC68-2
test name of test procedure {(quick reference)
clause method .
12.9 Endurance 1000 h at + 70 °C 1,5 x UR (d.c.) applied
1000 h at +85°C 1,5 x Up (d.c.) applied
12.10 Storage at low 72 hat —55 0C
temperature
D8 June 1982




Tests and requirements

KS

requirements

2922 424 — 2222 431 | 2222 443 2222 444 — 2222 447
63 V version: 63V version:

AC/C <0,3% <0,3% +0,3 pF <0,3%

Tan § <initial requirements | < 1,4 x initial requirements <initial requirements

Hins meet initial >5x 10° MQ meet initial
requirements requirements
160V, 250 V, 630 V 160V, 250 V, 630 V
versions: versions:

AC/C <0,5% +0,5 pF <0,75% + 0,75 pF <0,5%

Rins meet initial >5x 10° MQ meet initial
requirements requirements

Tan & < 1,4 x initial requirements

AC/C, C <500 pF
C > 500 pF

AC/C

<0,4%
<0,25%

<0,25% or 1 pF*
no breakdown

<0,25%
no breakdown

* \Whichever is greater.

w (June 1982

D9



KS

Additional tests

name of test

procedure (quick reference)

Long term stability

10000 h at + 55 9C, 25 V (d.c.) applied

Endurance

2000 hat+7009C; 1,5 x UR (d.c.) applied

Solderability of leads
— globule method
(IEC68, test T3.2)

— solder bath method
(IEC68, test Ta)

16 hat+155+20C

16 hat+ 155+ 20(C

Soldering test on
printed-wiring boards

Capacitors mounted vertically on a board without plated-through
holes; bodies rest on the board; board thickness: 1,6 mm,

hole diameter: 0,8 mm.

Bath temperature 250 OC, dip-solder time 7,5 s

bath temperature 260 ©C, dip-solder time 5 s

Capacitors mounted horizontally on a board with plated-through
holes; bodies at least 1 mm from the board.
Bath temperature 260 OC, dip-solder time 5 s

Board thickness: 1,6 mm), hole diameter:

0,8 mm; plated-through holes.

Bath temperature: 250 + 10 OC; dip-solder time: 75+0,5s.
Bath temperature: 260 + 10 OC; dip-solder time: 5 + 0,5s.

D10
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Tests and requirements

KS

requirements

2222 424 — 2222 431

2222 443

<0,3%+0,3 pF

AC/C n.a.
AC/C n.a. <0,3%+0,3 pF
good tinning, 4 s yield point n.a.
n.a. good tinning
n.a.
AC/C <1%
AC/C <0,75%
AC/C <1%. n.a.
orced cooling of the component side of
the board gives less capacitance drift.
AC/C n.a. < 0,5% or 1 pF whichever is greater

n.a. = not applicable

\ (June 1982
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it

Additional tests

name of test

procedure (quick reference)

Flammability

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s.

One flame application.

Test according to UL1414
Bore of gas jet: ¢ 10 mm.
Fuel: natural gas.

Test duration: 3 x 15s.
Time interval between
each application: 15s.

Bore of gas jet: ¢ 14 to
¢ 15 mm.

Fuel: propane.

Test duration: 15,
One flame application.

7275541

D12
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Tests and requirements

KS

requirements

2222 424 — 2222 431 2222 443

After removing the test flame from the
capacitor, the capacitor must not continue
to burn for more than 10 s. No burning
particles must drop from the sample.

n.a.

Extinguishing time < 15 s after the first and
second flame application, < 60 s after the
third flame application.

n.a.

After removing the test flame from the
capacitor, the capacitor must not continue
to burn for more than 5s. No burning
particles must drop from the sample

n.a.

w (June 1982
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2222 431
KS

A

2222 424-

POLYSTYRENE FILM/FOIL CAPACITORS

QUICK REFERENCE DATA

Rated capacitance range
Tolerance on rated capacitance

Rated voltage UR (d.c.)
Rated voltage UR (a.c.), 50 to 60 Hz

Rated temperature
63 V version
160 V, 250 V, 630 V versions

Climatic category, IEC 68
63 V version
160 V, 250 V, 630 V versions

Basic specification

51 to 39000 pF

+ 5% (E24-series)
+ 2% (E24, E48-series)
+ 1% (E24, E48, E96-series)

63V, 160V, 250 Vv, 630 V
25V, 63V, 125V, 250 V

70°C
85°C

40/070/21
40/085/21

IEC384-7

APPLICATION

For use in circuits where precision, reliability and low losses are of prime importance, e.g. tuned cir-

cuits, filter networks, etc.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of tin-lead foil with a polystyrene film. The cell is
covered with a green plastic film. The long, axial leads of solder-coated wire make the capacitor suitable
for vertical or horizontal mounting on printed-wiring boards and also for point-to-point wiring.

Composition of the catalogue number

1 =11

424 = 63V 2-15
425 =160 V packed 3-+9
426 =250 V in boxes L
4=+1
427 =630V
428= 63V packed on 6=%5
429 =160V . _
bandoliers 7=%2
430=250V on reels 8=1t1
431 =630V

code for capacitance, see
Tables 1 to 4

\ ﬁune 1982

D15



2222 424-
2222 431

MECHANICAL DATA . Dimensions in mm
T ( )
0 0/t — — " *-}-_}Q 06
i
- . |
L‘l > — L - [ p— ‘J 72652243

Fig. 1 For dimensions D, L and | see tables below.

Table 1 UR (d.c.) =63 V; UR (a.c.) =25 V

rated capacitance approx. catalogue number
(E24-serie;';col. £5%)" | Dmax | Lmax | Imin mgss (capacitors packed in boxes)
2 000 2222 424 22002
2200 3,8 0,3 22202
2 400 22402
2700 22702
3000 0,4 23002
3300 4.0 23302
3600 10.9 30 23602
3900 23902
4 300 24302
4 700 45 0,5 24702
5 100 ’ 25102
5 600 25602
6 200 26202
6 800 0,6 26802
7 500 5 27502
8 200 0 28202
9 100 07 29102
10 000 15 28 ! 21003
11 000 8 21103
12 000 5 0, 21203
13 000 S 09 21303
15 000 11 21503

* The capacitance values quoted are also available with a tolerance * 1% or + 2%.
Besides the values of the E24-series as quoted, intermediate values of the E48-series (with a tolerance
+ 1% or + 2%) and of the E96-series (with a toierance + 1%) are available.
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Polystyrene film/foil capacitors

2222 424-

2222 431
KS

Table 1 Ug (d.c.) =63 V; UR (a.c.) = 26 V (continued)

rated capacitance approx. catalogue number

(E24-seriesp;l;tol. + B%)* Dmax | Lmax | 'min mgass (capacitors packed in boxes)

16 000 11 2222 424 21603

18 000 6,0 4 21803

20 000 13 22003

22 000 65 ! 22203

24 000 ! 15 28 1,4 22403

27 000 70 15 22703

30 000 ! 1,7 23003

33 000 23303

36 000 75 19 23603

39 000 8,0 2,0 23903

Table 2 UR (d.c.) = 160 V; UR (a.c.) =63 V

rated capacitance approx. catalogue numbe
(E24-seriesr;';(ol. + 5%)* Dmax | Lmax | 'min mgass (capacitorsgpacked inrboxes)

1100 38 2222 425 21102

1200 0,3 21202

1300 40 21302

1500 ! 21502

1600 . 21602

1800 10,9 30 04 21802

2 000 22002

2 200 4,5 22202

2 400 22402

2700 05 22702

3000 ' 23002

3 300 23302

3600 23602

3900 23902

4 300 5,0 0,6 24302

4 700 24702

5 100 15 28 25102

5 600 07 25602

6 200 i 26202

* The capacitance values quoted are also available with a tolerance + 1% or * 2%.
Besides the values of the E24-series as quoted, intermediate values of the E48-series (with a tolerance
+ 1% or + 2%) and of the E96-series (with a tolerance * 1%) are available.

w (June 1982
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Table 2 UR (d.c.) = 160 V; UR (a.c.) = 63 V (continued)

l’ated Capacitance approx.
. o\ : catalogue number
(E24»ser|esp;';col. +5%) Pmax | Lmax | Imin m:ss (capacitors packed in boxes)
6 800 2222 425 26802
7 500 55 08 27502
8 200 28202
9 100 6,0 0.9 29102
10 000 21003
11000 —— 5 28 11 21103
12 000 6.5 12 21203
13 000 13 21303
15 000 2o T4 21503
16 000 :

1,5 21603

Table 3 UR (d.c.) =250 V; UR (a.c.) = 125 V

rated capacitance approx. catalogue number
(E24-serie:),Ftol. £9%)" | Dmax | Lmax | Imin m;ss (capacitors?)acked in boxes)

560 2222 426 25601

620 3,8 0,3 26201

680 26801

750 27501

820 28201

210 4,0 109 30 04 29101
1000 ! 21002
1100 ' 21102
1200 45 21202
1300 ' 21302
1500 0,5 21502
1600 21602
1800 21802
2 000 06 22002
2200 i 22202
2 400 0,5 22402
2700 5,0 22702
3000 0,6 23002
3300 15 28 23302
3 600 23602
3900 0,7 23902
4 300 24302

* The capacitance values quoted are also available with a tolerance + 1% or + 2%.
Besides the values of the E24-series as quoted, intermediate values of the E48-series (with a tolerance
+ 1% or + 2%) and of the E96-series (with a tolerance * 1%) are available.
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Polystyrene film/foil capacitors

2222 424-

2222 431
KS

Table 3 UR (d.c.) = 250 V; UR (a.c.) = 125 V (continued)

rated capacitance approx.
(E2dseries, tol. £ 5%) = | Omax | Lmax | lmin oass catalogue number
oF g (capacitors packed in boxes)
4700 2222 426 24702
5100 55 08 25102
5600 25602
6200 6.0 09 26202
6800 26802
7500 6,5 15 28 1,1 27502
8200 7,0 13 28202
9100 ' 29102
10000 75 15 21003
11000 1,6 21103
Table 4 UR (d.c.) =630 V; UR (a.c.) =250 V
rated capacitance D L s approx. tal b
(E24-series, tol. + 5%) * max max min mass catalogue number
oF g (capacitors packed in boxes)
51 2222 427 25109
56 25609
62 26209
68 26809
75 27509
82 28209
91 29109
100 21001
110 0.2 21101
120 21201
130 3,8 21301
150 21501
160 21601
180 109 30 21801
200 22001
220 22201
240 22401
270 22701
300 23001
330 03 23301
360 ! 23601
390 4,0 23901
430 24301
470 24701
510 45 04 25101
560 ! 25601

* The capacitance values quoted are also available with a tolerance * 1% or + 2%.
Besides the values of the E24-series as quoted, intermediate values of the E48-series (with a tolerance
+ 1% or + 2%) and of the E96-series (with a tolerance = 1%) are available.

-
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Table 4 UR (d.c.) =630 V; UR (a.c.) = 250 V (continued)

approx.

(E;iﬁzg:;picollt‘ag%) « | Dmax | Lmax | 'min ?t?ass catalogue number
4 (capacitors packed in boxes)
pF 9 .
620 45 2222 427 26201
680 ' 04 26801
750 ' 27501
820 28201
910 10,9 %0 29101

1000 : 21002
1100 50 05 21102
1200 21202
1300 06 21302
1500 4 21502
1600 0,7 21602
1800 i 08 21802
2000 5,5 4 22002
2200 0,9 22202
2400 22402
2700 . 6,0 1,1 ) 22702
3000 65 15 % 23002
3300 ! 23302
3600 70 1,4 23602
3900 4 23902
4300 7.5 24302
4700 1,7 24702
5100 8,0 25102
5600 2,0 25602

Marking

The capacitors are marked in ink as follows:

1st line: rated capacitance in pF or nF;

2nd line: tolerance code (F = = 1%, G = + 2%, J = + 5%) and rated voltage (d.c.);

3rd line: production date code (according to IEC 62, clause 5) and code for dielectric material (KS =
polystyrene film/foil).

Mounting

The capacitors are suited for horizontal or vertical mounting on printed-wiring boards and for point-
to-point wiring. When bending, cutting or flattening the ieads, one should relieve them of the applied
load at the capacitor body.

* The capacitance values quoted are also available with a tolerance * 1% or + 2%.
Besides the values of the E24-series as quoted, intermediate values of the E48-series (with a tolerance
+ 1% or = 2%) and of the E96-series (with a tolerance * 1%) are available.
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Polystyrene film/foil capacitors 2222 431

KS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23+ 190C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 60 * 2%.

Capacitance

Rated capacitance (CR) at 1 kHz see Tables 1 to 4
Tolerance on rated capacitance + 5%, + 2% and £ 1% or 1 pF
whichever is greater
Temperature coefficient —(125 £60) x 10°/K
" Frequency dependence between 100 Hz and 1 MHz none
Voltage .
Rated volitage UR (d.c.) 63V, 160 V, 250 V, 630 V
Rated voltage UR (a.c.), 50 to 60 Hz
63 V version 25V
160 V version 63V
250 V version 125V
630 V version 250V
Category voltage Ug 1x UR (d.c.)
Test voltage for 1 min
between terminals 2x UR (d.c.)

between interconnected terminals and coating 2 x UR (d.c.) (minimum 400 V)

Insulation resistance

The insulation resistance is measured after a voltage has been applied for 1 min £ 5 s, the voltage being E
10+ 1V for the 63 V version, 100 + 15V for the 160 V and 250 V versions, and 500 15 V for the -
630 V version. —

ambient temperature

23 0C | 70 °C
R between terminals >100000 M | > 100000 M2
R between interconnected terminais and coating > 500000 MS2 | > 100000 M
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2222 424-

2222 431
KS
Tan § (tangent of the loss angle)
Tan § at 10 kHz, for C > 20000 pF <10x 10
Tan § at 100 kHz, for 10000 pF < C < 20 000 pF <15x 10"
Tan & at 100 kHz, for 1000 pF < C < 10000 pF <10x 10**
Tan & at 1 MHz, for C < 1000 pF <10x 10
7269843.2
10 11T :
H
T
Lmax
tan-tz 15 mm o
(1074) 10,9 mm >>y/’ »
A
1
1 s
107!
102 103 0% (hz) 108

Fig. 2 Tan § as a function of frequency; typical curves.

7269844

tan b

(10-4)

0 50 Tamp(°C) 100

Fig. 3 Tan § as a function of temperature; typical curve.
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Polystyrene film/foil capacitors
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2222 424-

2222 431
KS

Resonant frequency

Resonant frequency

length between soldering points 20 mm
length between soldering points 30 mm
length between soldering points 40 mm

Temperature

Rated temperature

63 V version

160 V, 250 V and 630 V versions

Category temperature range

63 V version

160 V, 250 V and 630 V versions

Storage temperature range

63 V version

160 V, 250 V and 630 V versions
Climatic category, |[EC 68

63 V version

18N\ 2ROV and AN W/ varcinne

PACKING

11264/C MHz
9194/C  MHz
796A/C  MHz

70 °C
85 0C

-40 to + 70 °C
—40 to + 85 °C

—~55 1o + 70 ©C
—55to + 85 °C

40/070/21
40/085/21 .

The capacitors are supplied in cardboard boxes or on bandoliers on reels.

Packing in cardboard boxes

CinpF

capacitance values (pF) of

number of capacitors

63 V version 160 V version 250 V version 630 V version per box
2000-- 3900 1100— 1800 560— 1000 51— 430 400
4 300— 5600 2000— 2700 1100— 1500 470— 680 300
6200— 6800 3000— 3900 1600— 2200 750-1 000 250

1100—1 200 200
7 500—10 000 4300— 6200 2400— 4 300 1300—1 500 300

11 000—-20 000 6 800--10000 4700— 6200 1600—2 700 250

22 000--24 000 11 000—13 000 6800~ 7500 3000—-3 300 200

27 000—39 000 15000—16 000 8200-11000 3600-5600 150

w June 1982
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Packing on bandoliers on reels

Dimensions in mm

635%15

Fig. 4 | B1-B2| = max. 1,4 mm; for dimension L max, see Tables 1 to4.

7284037

T for number (n)

capacitance values (pF) of S of capacitors
B2V version 180 V version | 280 V version | 820 V version n <50 50 <n <100
e 2000— 5600 | 1100— 2700 560— 1500 | 51— 680 5| 5(n-1)+2| 5(n-1)+4
s 6200-39000 | 3000—-16000 | 1600—11000 | 750—5 600 10 {10(n-1)£2| 10(n-1)*4
D24 June 1982
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2222 431
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22°30'(16x)
|- —

-3
\4
72735841
-t— 80—
300mm leader at
beginning and end \@
Fig. 5.
1: capacitor 4: flange
2: bandolier 5: cylinder
3: paper
capacitance values (pF) of B number of capacitors
63 V version 160 V version | 250 V version | 630 V version on one reel
2000— 2400 1100 560— 680 51— 300 305 3000
2700— 5600 | 1200— 2700 750— 1500 330— 680 305 2500
6200—20000 | 3000—10000 | 1600— 6200 750—-2 700 356 1500
22 000—39000 | 11000—16000 | 6800—11000 | 3000-5600 356 1000

D25
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POLYSTYRENE FILM/FOIL CAPACITORS

potted type
QUICK REFERENCE DATA
Rated capacitance range (E96-series) 100 to 34 000 pF
Tolerance on rated capacitance 1%
Rated voltage UR {d.c.) , 63V
Rated voltage UR (a.c.), 50 to 60 Hz 25V
70 OC (class 1*)

R o

ated temperature 85 OC (class 3*)

L 40/070/56 (class 1*)
Climatic category, |IEC 68 55/085/56 (class 3%)
Basic specification IEC 384—7 ’

APPLICATION

For.use in LC filters, particularly in telephony equipment, where high requirements are imposed on
precision, stability, humidity, dissipation factor and reliability. The dimensions are such that, in com-
bination with currently available ferrites, a high package density is possible.

DESCRIPTION

The capacitors consist of a low-inductance wound cell of polystyrene film and tin/izad foil. The cell is
potted with epoxy resin in a yellow flame retardent polypropylene case, which can withstand solvents
and rinsing liquids.

The low thermal conductivity of the radial leads provides optimum soldering conditions. The capacitors

are provided with stand-off ridges to give a clearance between the capacitor and the printed-wiring
board.

Composition of the catalogue number

2222443, . ...
I I l multiplying factor
4 = capacitors < 3920 pF, according to Fig. 1, or =x
capacitors > 3920 pF, according to Fig. 2, or 2 = 10x
capacitors > 15 000 pF, accerding to Fig. 3 3= 100x

8 = capacitors < 3920 pF, according to Fig. 2 ———— first three figures of capacitance

value in pF
For ordering purposes please quote the cataiogue number.

Examples
A capacitor of 4750 pF should be ordered as 2222 443 44752,
A capacitor of 121 pF according to Fig. 2, should be ordered as 2222 443 81211.

* According to IEC 384—7.

A capacitor of 12 100 pF should be ordered as 2222 443 41213.
\\ (June 1982
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2222 443
KS

MECHANICAL DATA Dimensions in mm
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Fig. 1 Capacitors of rated
capacitance range 100 to
3920 pF.

Fig. 2 Capacitors of rated
capacitance range 100 to
15 000 pF.

06 *]

- 72755361

Fig. 3 Capacitors of rated
capacitance range 15 400
to 34 000 pF.

Marking

Capacitors according to Fig. 1 are marked in ink on the top with:

1st line: rated capacitance in pF (without the pF unit symbol);

2nd line: tolerance code (F =+ 1%) and rated voltage (d.c.);

3rd line: production date code according to IEC 62, clause 5, and code for dielectric (KS = polystyrene).
Note

The earth side is indicated by a vertical line to the left of the 2nd and 3rd lines of marking, and by

the bevelled corner.

Capacitors according to Figs 2 and 3 are marked in ink on the top with:

1st line: rated capacitance in pF (without the pF unit symbol);

2nd line: tolerance code (F =+ 1%) and rated voltage (d.c.);

3rd line: 5th, 6th and 7th digits of the catalogue number;

4th line: production date code according to IEC 62, clause 5, and code for dielectric (KS = polystyrene).

The manufacturer’s identification symbol is indicated to the left of the 2nd and 3rd lines of marking.
Note

The earth side is indicated by a vertical line to the left of the 2nd, 3rd and 4th lines of marking, and
by the bevelled corner.
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Polystyrene film/foil capacitors 2222 443
- KS

Mounting

The capacitors are designed for mounting on printed-wiring boards. The required space on the printed-
wiring board for a hole diameter of 1 mm is given in Figs 4, 5 and 6.
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Fig. 6 Required space for capacitors
according to Fig. 3.
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2222 443
KS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 + 1 OC, an atmos-
pheric pressure of 86 to 106 kPa and a relative humidity of 50 + 2%,

Capacitance

Rated capacitance (Cp)
at 1 kHz, Cg > 1000 pF and
at 1 MHz, Cp < 1000 pF

Tolerance on rated capacitance

Temperature coefficient
Cr <6000 pF
CR > 6000 pF
Frequency dependence betweert 100 Hz and 1 MHz

Voltage
Rated voltage U (d.c.)
Rated voltage U (a.c.), 50 to 60 Hz

Test voltage for 1 min
between terminals
between interconnected terminals and case

insulation resistance

100 to 34 000 pF (E96-series)
1%

—( 95 10 155) x 10°%/K
—(120 to 185) x 10-%/K
none

63V
25V

2x UR (d.c.)
400V (d.c.)

The insulation resistance is measured after avoltage of 10 = 1 V has been applied for 1 min + 5 s.

R between teriminais
R between interconnected terminals and case

Tan § (tarent of the loss angle)

Tan &
at 1 MHz, Cgr <500 pF
at 1 MHz, 500 pF < Cg < 1000 pF
at 100 kHz, for 1000 pF < C < 10000 pF
at 100 kHz, for 16000 pF << C < 15000 pF
at 10 kHz, for C> 15000 pF

ambient temperature
23 0C | 70 0C

> 500000 M2 | > 100000 M2
> 500000 M2 | > 100000 MQ

< 5x10*
<10x 10"
<10x10*
<15x 10
<10x10*
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Polystyrene film/foil capacitors

2222 443

7269846
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C>3920pF
10 ,;‘/
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pd
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1 = C < 3920 pF i
107 .
102 103 104 105 ¢(Hz) 10
Fig. 7 Tan § asa functior; of frequency; typical curves.

2 7269545
tan & B 7
(10-4) C > 3920 pf,_#4

o
g
) P C < 3920 pF
-
-
0
-50 0 50 Tamp (°C} 100

Fig. 8 Tan & as a function of temperature; typical curves.

Resonant frequency . )
=85 X109 iz (cinpF)

J/C

Resonant frequency, total lead length 2 x 1 mm

/
[ June 1982
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2222 443
KS

I

Temperature

For general applications
Rated temperature
Category temperature range
Storage temperature range
Climatic category, |EC 68

For long-life applications
Rated temperature
Category temperature range
Storage temperature range
Climatic category, |EC 68

PACKING
The capacitors are packed in boxes.

Capacitors according to Figs 1 and 2: 200 pieces per box;

Capacitors according to Fig. 3: 100 pieces per box.

’

85 OC (IEC 384—7, class 3)
—55 to + 85 OC

—55 to + 85 0C
55/085/56

70 ©C (IEC 384—7, class 1)
—40 to +70 OC

—55 to +70 °C
40/070/56

D32

June 1982



2222 444-
2222 447
KS

POLYSTYRENE FILM/FOIL CAPACITORS

QUICK REFERENCE DATA

wrapped end-filled type

Rated capacitance range
Tolerance on rated capacitance

Rated voltage UR (d.c.)
Rated voltage UR (a.c.), 50 to 60 Hz

Rated temperature
63 V version
160 V, 250 V, 630 V versions

Climatic category, |IEC 68
63 V version
160 V, 250 V, 630 V versions

Basic specification

6200 to 162 000 pF

5% (E24-series)
+2% (E48-series)
+1% (E96-series)
63V, 160V, 250 V
and 630 V

25V,63V, 126V
and 250 V

70 °C
85 0C

40/070/56
40/085/56

IEC 384-7

APPLICATION

For use in circuits where precision, reliability and low losses are of prime importance, e.g. tuned

circuits, filter networks, etc.

DESCRIPTION

These capacitors consist of a low-inductance wound cell of tin-lead foil with a polystyrene film. The cell
is wrapped in a polyester film, the ends are filled with epoxy resin. The axial leads are solder-coated.

Composition of the catalogue number

code for rated voltage,
see Tables 1 to 4

code for tolerance

2=15%
3=%+2%
4=+1%

code for capacitance,
see Tables 1 to 4
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2222 444-

2222 447
KS
MECHANICAL DATA Dimensions in mm
gD
¥
4
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~—— 38 min ——l«— 26 max —»l«—— 38 min ——»| 72752701
Fig.1 For dimension D see tables below.
Table 1- Ug (d.c.) =63 V; UR (a.c.) =25 V
rated capacitance approx.
(E24-series, tol. +5%)* Dmax mass cataloglie number
pF mm g
43000 7,0 3,1 2222 444 24303
47000 7,5 3,2 24703
51000 7,5 3,4 25103
56000 8,0 3,7 25603
62000 8,5 4,0 26203
58000 8,5 4,4 } 26803
75000 9,0 4,7 - 27503
82000 9,6 5,1 28203
91000 9,5 5,6 29103
100000 10,0 59 21004
110000 10,5 6,4 21104
120000 11,0 6,9 21204
130000 11,6 7,5 21304
150000 12,0 8,2 21504
160000 12,5 9,0 21604
162000 ) 12,5 9,1 21624

* Besides the values of the E24 series as quoted (with a tolerance +5%), intermediate values of the
E48 series (with a tolerance +2%) and of the E96 series (with a tolerance +1%) are available.
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2222 444-

Polystyrene film/foil capacitors 2222 447
‘ KS

Table 2 Ug (d.c.) =160 V; U (a.c.) =63V

rated capacitance approx.
(E24-series, tol. £5%)* Dmax mass “catalogue number
pF mm g :
18000 6,5 2,3 2222 445 21803
20000 7,0 2,4 22003
22000 7,0 2,5 22203
24000 7.5 2,6 22403
27000 7,5 2,8 22703
30000 8,0 3,1 . 23003
33000 8,5 . 3.4 23303
36000 8,5 3,8 23603
39000 9,0 ) 41 23903
43000 95 - 4,4 24303
47000 9,5 4,7 124703
51000 10,0 5,1 25103
56000 10,5 556 - 25603
62000 11,0 5,9 26203
68000 11,5 6,4 26803
75000 12,0 7,0 27503
82000 12,5 7,6 28203

Table 3 UR (d.c.) =250 V; Ug (a.c.) =126V

rated capacitance approx. .
(E24-series, tol. +5%)* Dmax mass catalogue number
pF mm g '

12000 7.0 2,1 2222 446 21203
13000 : 7.0 2,2 21303
15000 7,5 2,4 21503
16000 7.5 2,5 21603
18000 8,0 2,7 21803.
20000 8,5 29 22003
22000 8,5 3,2 22203
24000 9,0 35 22403
27000 9,5 3,7 22703
30000 10,0 4,0 23003
33000 10,5 4,4 23303
36000 10,5 4,7 : 23603
39000 11,0 5,1 23903
43000 11,5 5,5 24303
47000 12,0 59 24703

* Besides the values of the E24 series as quoted (with a tolerance +5%), intermediate values of the
E48 series (with a tolerance +2%) and of the E96 series (with a tolerance +1%) are available.
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2222 444-
2222 447
KS

HI

Table 4 Ug (d.c.) = 630 V; Ug (a.c.) =250 V

rated capacitance approx.
(E24-series, tol. +5%)* Dmax mass catalogue number
pF mm g
6200 7,5 2,1 2222 447 26202
6800 7,5 2,2 26802
7500 8,0 24 27502
8200 8,0 2,6 28202
9100 8,5 2,8 29102
10000 90 3,0 21003
11000 9,0 33 21103
12000 9,5 3,6 ) 21203
13000 10,0 3,9 21303
15000 10,5 4,2 21503
16000 11,0 4,6 21603
18000 11,5 4,9 21803
20000 ) 12,0 53 22003
22000 12,5 5,8 22203
24000 12,5 6,2 22403
Marking

The capacitors are marked in ink as follows:

1st line: rated capacitance in pF or nF and tolerance;

2nd line: rated voltage (d.c.) and code for dielectric material {KS = poiystyrene};
3rd line: 5th, 6th and 7th digits of catalogue number and production date code. **
The outer film connection is identified with a stroke.

Mounting

The capacitors are suited for horizontal or vertical mounting on printed-wiring boards and for point-
to-point wiring. '

* Besides the values of the E24 series as quoted (with a tolerance * 5%), intermediate values of the
E48 series (with a tolerance + 2%) and of the E96 series (with a tolerance * 1%) are available.
** According to IEC 62, clause 5. )
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Polystyrene film/foil capacitors

2222 444-
2222 447
KS

ELECTRICAL DATA

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

Capacitance

Rated capacitance values (CR) at 1 kHz
Tolerance on rated capacitance
Temperature coefficient

Frequency dependence between 100 Hz and 1 MHz

Voltage
Rated voltage UR (d.c.)
Rated voltage UR (a.c.), 50 to 60 Hz
63 V version
160 V version
250 V version
630 V version
Category voltage U
Test voltage for 1 min
between terminals

between interconnected terminals and case

Insulation resistance

see Table 1 to 4"
+5%, +2% and 1%
—(125 + 60) x 10°5/K

none

63V, 160V, 250 V, 630 V

25V
63V
125V
250 V

1x Ug (de.)

2x Ug (d.c)
2 x Ug (d.c.) (minimum 400 V)

The insulation resistance is measured after a voltage has been applied for 1 min 5, the voltage being
50 +5 V for the 63 V version, 100 = 15 V for the 160 V and 250 V versions, and 500 = 15 V for the

630 V version.

R between terminals, for C < 100 000 pF
RC between terminals, for C > 100 000 pF

R between interconnected terminals and case

* 70 OC for 63 V version.

ambient temperature
23 9C 85 OC *

>500000 M | > 100000 M
>50000 s >10000 s
> 500000 M | > 100000 M2
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2222 444-

2222 447
KS
Tan § (tangent of the loss angle)

Tan & at 10 kHz, for Cg >20000 pF <5x 10*

Tan & at 100 kHz, for C <20000 pF <5x 10*
10 7216623
/

tan § L
(1074 A

107 3 a 5
10 ’ 10 10 f (Hz) IQ
Fig.2 Tan § as a function of frequency; typical curve.
E 2 7269844
" tand
(10-4)
>
1
et Lt
0
-50 0 50 Tamp(°C) 100
Fig.3 Tan § as a function of temperature; typical curve.
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2222 444-

Polystyrene film/foil capacitors 2222 447
KS
Resonant frequency .
Resonant frequency 919
Jength between soldering points 30 mm — MHz
V/C
ci
. . 796 in pF
length between soldering points 40 mm f MHz
C
Temperature
Rated temperature
63 V version 70 °C
160 V, 250 V and 630 V versions 85 OC
Category temperature range
63 V version —40 10 +70 °C
160 V, 250 V and 630 V versions —40 to +85 °C
Storage temperature range
63 V version —55 to +70 °C
160 V, 250 V and 630 V versions —-B5 to +85 °C
Climatic category, |EC 68
63 V version 40/070/56
160 V, 250 V and 630 V versions 40/085/56
PACKING
The capacitors are supplied in cardboard boxes; the number of capacitors per box is given in Table 5.
Table 5 -
capacitance values (pF) of number of capacitors E
63 V version 160 V version 250 V version 630 V version | Per box =
43000-56000 18000-30000 12000-18000 6200-8200 600
62000-91000 33000-47000 20000-27000 9100-12000 . 500
100000-130000 51000-68000 30000-43000 13000-18000 400
150000-162000 75000-82000 47000 20000-24000 300
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POLYPROPYLENE FILM/FOIL CAPACITORS E
KP, KP/MKP






SURVEY

KP

KP/MKP

series rated voltage
type number main application rated capacitance {Ug d.c.) page
2222... ' v
KP 357 5.... 0,039 to 0,82 uF 250 E15
potted tv deflection, a.c.
motor commutation,
l high currents, high
H voltages, steep puises
KP/MKP 3576 0,047 to 0,33 uF 630
series construction | 357 7 0,018 100,22 uF 1000
3578 0,0082 to 0,15 uF 1500
l7 3579 0,001 to 0,013 uF 2000 E23
KP 455 ... tuning circuits, filter 3300 to 56 000 pF 63
axial type 456 ..... networks, applications | 1800 to 36 000 pF 160
457 ..... with high stability, high 47 to 20000 pF 250 E33

precision, low losses

‘
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KP

KP/MKP

TESTS AND REQUIREMENTS
Standard atmospheric conditions for reference tests: ambient temperature + 23 * 1 OC, atmospheric

pressure 86 to 106 kPa, relative humidity 50 + 2%,

IEC68-2
test name of test procedure (quick reference)
method
Ua1 Tensile sfrength Loading force in axial direction of the wires
of terminations 10N for 10s
Loading force in radial direction of the wires
5N for10s
Ub Bending of Loading force 5 N, 2 consecutivé bends
(method 1) terminations
Uc Torsion of 2 successive rotations of 180° in opposite -
terminations directions
Ta Soldering Solder bath, non-activated colophony flux,
solder temperature 235 ©C, dwell time 2 s
Tb Resistance to Solder bath 260 °C, 10 s
method 1B soldering heat
method 1A
Na Rapid change 5cycles of % hat —40 °C and % h at +85°0C
of temperature
5 cycles of % h at —40 °C and % h at
+100 °C
Fc Vibration 10 to 55 Hz, 0,75 mm or 10g (whichever
is the less), 3 directions, 2 h per direction.
Eb Bumping 409, 6 ms, 4000 bumps.
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Tests and requirements

KP

KP/MKP
n.a. = not applicable.
requirements
2222 357 5 2222 357 6/9 2222 455 — 2222 457
Visual examination no damage
Visual examination no damage n.a.
Visual examination no damage
Visual examination n.a. n.a. no damage
Visual examination good tinning
Visual examination no damage
n.a
AC/C <1% <1%
Visual examination no damage
n.a. n.a.
AC/C <1%+1pF

Visual examination

no damage, no leakage

AC/C <2% <2% <1%+1pF
Tan 8 meet initial requirements
Rins meet initial requirements
AC/C <1,5%+1pF
Tan é n.a. n.a. . .
meet initial requirements
Rins

Visual examination

AC/C

no damage, no open or short circuit

<0,5% | <0,5% |

Visual examination

AC/C

no damage, no open or short circuit

<0,5% l <0,5% l
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KP

KP/MKP
1EC68-2
test name of test procedure (quick reference)
method
Ba Dry heat 16 hat +85 + 2 9C, no voltage applied
Db 5] Damp heat, 1 cycle of 24 h, upper temp. 55 + 2 OC,
E cyclic R.H. 93 £ 3%; no voltage applied
o
Aa 8 Cold 2 hat —40 + 3 9C, no voltage applied
%)
M 8] Low air pressure 1hat25+50C, and an atmospheric
:: pressure of 8,5 kPa
s During the last 5'min of the test UR (d.c.)
d is applied
Db Damp heat, n cycles of 24 h at 65 OC, R.H. 93 + 3%,
cyclic no voltage applied
Within 15 min after removal from the test,
UR (d.c.) is applied for 1 min
Final measurements
E Ca Damp heat, 56 days at 40 + 2 ©C, R.H. 90 to 95%;
— steady state no voitage applied
Within 15 min after test Ug (d.c.) is
applied for 1 min
21 days at 40 + 2 OC, R.H. 90 to 95%
6 V applied continuously
E6 July 1982




Tests and requirements

KP

KP/MKP

requirements

2222 357 5

2222 357 6/9

2222 455 — 2222 457

Visual examination
AC/Cat 85°C

Rins

no damage, no leakage

<b5% l <5%

meet initial requirements

AC/Cat —400C

<5% | <

no damage, no flashover
during and after test

n=5 n=5 n=1
n.a
Visual examination no damage
no leakage
AC/C <1% <1% <0,5% +0,5 pF
Tan & meet initial requirements < 1,4 x initial
requirements
Rins > 0,5 x initial requirements
Visual examination no damage
AC/C < 2% < 2% n.a
Tan § meet initial requirements
Rins > 0,5 x initial requirements
AC/C n.a. n.a. <0,5% + 0,6 pF
Tan & < 1,4 x initial
requirements
Rins > 0,5 x initial

requirements

n.a. = not applicable.

July 1982
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KP
KP/MKP

IEC68-2
test
method

name of test

procedure (quick reference)

Endurance

1000 h at +85 ©0C; 1,5 x UR (d.c.) applied

.1000 h at +850C; 1,5 x UR (a.c.) 50 Hz applied

1000 h at + 25 OC; 20 kHz voltage of 1,25 x
max. permissible voltage at 20 kHz applied

2000 hat +859C; 1,5 x UR (d.c.) applied

2000 h at + 85 ©C; 1,25 x UR (a.c.) 50 Hz applied
1000 h at + 25 OC; 20 kHz voltage of 1,25 x

max. permissible voltage at 20 kHz applied

1000 h at +85°C; 1,5 x UR (d.c.) applied
1000 h at + 85 OC; 1,25 x UR (a.c.) 50 Hz applied

1000 h at +100 ©C; 1,5 x Uc (d.c.) applied

Storage

72 h at —55°C
1000 h at + 100 ©C

E8
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Tests and requirements

KP

KP/MKP
requirements
2222 3575 2222 357 6/9 2222 455 — 2222 457
AC/C <1%
Tan 8 meet initial n.a. n.a.
requirements
Rins > 0,5 x initial
requirements
AC/C <2%
Tan & n.a. meet initial n.a.
Rins requirements
AC/C n.a. n.a. <0,5% +0,5 pF
AC/C <1%+1pF
Tan § n.a. n.a. < 1,4 x initial
requirements
Rins > initial requirements
AC/C n.a. n.a. <0,5% + 0,5 pF
AC/C <1%+1pF

w ' July 1982
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KP
KP/MKP

E10

Additional tests

name of test

procedure (quick reference)

Solvent resistance

MIL-STD-202E, method 215

Damp heat,
iong term exposure

56 days at +40 + 2 0C, R.H. 90 to 95%, UR (a.c.) applied
for 16 h per 24 h

Discharge 10 000 cycies of charge to UR (d.c.) via a resistor (RC < 0,5 s)
and discharge via a resistor of max, 10 m& at 25 ocC,
Cycle time approx. 1 cycle/2 s

Endurance 1000 h at + 25 OC

(only for capacitors
suited for fly-back
purposes)

800V (d.c.)+ 500V (a.c.) applied for 1000 V version
120C V (d.c.) + 800 V (a.c.) applied for 1500 V version
1500 V (d.c.) + 1000 V (a.c.) applied for 2000 V version

1000 h at + 85 9C, same voltages applied as above

printed-wiring boaids

Capacitors mounted harizontaily on a board, thickness 1,6 mm
with non-plated-through holes.

Bodies rest on the board without forced cooling. .
Body temperature 70 + 5 OC, bath temperature 250 + 10 OC,
dwell time 5+ 0,5 s,

’
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Tests and requirements

KP
KP/MKP

requirements
22223575 2222 357 6/9 2222 455 — 2222 457
Visual examination no damage n.a.
Rins meet initial
requirements
AC/C < 2% <2%
n.a
Tan § meet initial requirements
Rins > 0,5 x initial requirements
Atan § at 10 kHz <2x10* <2x10* n.a
no short circuit na
n.a. no interruption '
no short circuit
n.a X A n.a.
no interruption
Visual examination n.a. n.a. no damage
AC/C <1%+1pF

w (Juiy 1982
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KP
KP/MKP

Additional tests

name of test

procedure (quick reference)

Flammability

7275502

Bore of gas jet: ¢ 5 mm.
Fuel: butane.

Test duration: 20's.
One flame application.

Test according to UL1414
Bore of gas jet: 10 mm.
Fuel: natural gas.

Test duration: 3 x 15 s.
Time interval between
each application: 15s.

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 3 x 15 s,
Second and third flame
application start after
extinguishing of the
flame on the capacitor.

Test according to VDEO860, part 1.
Bore of gas jet: ¢ 0,5 mm.
Fuel: butane. )
Before testing the capacitors are
stored for 2 h at 100 + 2 OC,
Test duration 1st cycle: 10's,
2nd cycle: 1 min,
3rd cycle: 2 min.
Second and third flame application
start directly after extinguishing
of the flame on the capacitor.

E12
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Tests and requirements

KP
KP/MKP

requirements

2222 357

After removing the test flame from the
capacitor, the capacitor must not continue
to burn for more than 15 s. No burning
particles must drop from the sample.

Extinguishing time < 15 s after the first and
second flame application, < 60 s after the
third flame application.

Extinguishing time < 10 s after each flame
application. No burning particles must drop
from the sample.

Extinguishing time << 30 s after each flame
application. No burning particles must drop
from the sample.

July 1982
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2222 357 5

KP

POLYPROPYLENE FILM/FOIL CAPACITORS

potted type
QUICK REFERENCE DATA
Rated capacitance rahge (E12 series) 0,039 to 0,82 uF
Tolerance on rated capacitance +5% and £ 10%
Rated voltage Ug (d.c.) 250 vV
Rated voltage UR (a.c.), 50 to 60 Hz 160 V
Rated temperature 85 0C
Climatic category, IEC68 40/085/56

APPLICATION

These capacitors are intended for applications where high currents and steep pulses occur. They are
mainly used for deflection circuits in television receivers, to operate at high peak currents at line fre-
quency.

When requiring advice, please send oscillograms of current and voltage waveforms.

DESCRIPTION

The capacitors consist of an impregnated, low-inductance wound cell of aluminium feil and polypropylene
film. The cell is potted with epoxy resin in a yellow flame-retardent polypropylene case. The radial
leads are solder-coated copper wire.

The capacitors can withstand solvents and rinsing liquids without damage. They are provided with small
stand-off pips to allow removal of solder flux etc., when cieaning the printed-wiring board.

w (July 1982
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2222 357 5....
KP

MECHANICAL DATA Dimensions in mm

[ | —»1 T !4—

/ / % |
«— P —>/ ->| <--P0g

72500117

Fig. 1 Fordimensions T, L, H and P, see Table 1.

Table 1 UR (d.c.) =250 V; UR (a.c.) = 160 V

rated ' catalogue number
capacitance Trmax Lmax Hmax P mass 2222357.....
uF g tol. £ 5% tol. £ 10%
0,039 8 21,5 15 3 52393 51393
0,047 8 21,5 15 3 52473 51473
0,056 8 215 15 15 +04 3 52563 51682
0,068 10 21,5 17 45 52683 51683
0,082 10 21,5 17 4,5 52823 51823
0,10 8,5 29 18,5 55 52104 51104
0,12 8,5 29 18,5 225+0,4 55 521%4 51124
0,15 8,6 29 18,5 5,5 52154 51154
0,18 10 29 20 7,5 52184 51184
0,22 10 34 20 8,5 52224 51224
0,27 10 34 20 8,5 52274 51274
0,33 12 34 22 11 52334 51334
0,39 12 34 22 275+04 1 52394 51394
0,47 18 34 25 16 52474 51474
0,56 15 34 25 16 52564 51564
0,68 18 34 28 - 22 52684 51684
0,82 18 34 28 22 52824 51824
Marking

The capacitors are marked on the top face by embossed print, with:

® rated capacitance in uF, tolerance and rated d.c. voltage, without unit symbols; .

® code for dielectric materials (KP}, 5th, 6th and 7th digits of the catalogue number, code for factory
of origin and production date code (according to IEC 62, ciause 5);

@ manufacturer’s identification symbol.

Mounting

The capacitors are suited for mounting on printed-wiring boards. When a number of capacitors are
connected to form a capacitor bank, their mounting proximity should allow a free circulation of ait.
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Polypropylene film/foil capacitors ’ 2222 357 5...

KP

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 + 1 0C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 * 2%.

Capacitance

Rated capacitance {CR) at 1 kitz see Table 1
Tolerance on rated capacitance +5%or+ 10%
Temperature coefficient at Tamp = 20 °C typ. —(550 * 50) x 10-5/K
01 7269258.3
Ac
C
(%)
0
—— 0,056 pF
\
™~
Py
-0,1
-0,2 )
103 104 f (Hz) 108

Fig. 2 Capacitance as a function of frequency; typical curve. Measuring voltage is 0,3 V.

5 7269259 _!__‘
AC
c >~
(olo) ™~ 0’8,2 ”F
0,039 pfF
0
0039 pF
RN
0,82pF
-5 L]
-5
0 0 50 Tamp (°C) 100

Fig. 3 Capacitance as a function of temperature; typical curves. Measuring voltage is 0,3 V, measuring

frequency is 10 kHz.
\ (July 1982
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2222 357 5.

KP
Voltage
Rated voltage UR (d.c.) 250 vV
Rated voltage UR (a.c.), 50 to 80 Hz 160 vV
Test voltage for 1 min
between terminals ) 2x UR (d.c.)
between interconnected terminals and case 1000 V (d.c.)
Note

The following two requirements must be satisfied:
the peak value of the a.c. voltage must be < rated a.c. voltage x+/2;
the sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < rated d.c.

voltage
7275547.1
T
226V
200 D
peak \
voltage
(V) \\\ N
100
50 WA
N\ | 0,056 4F
N 0,082 uF
N 018 !
A\a;
39 u
20 \O,SG#F
0,82 uF
10 -
103 104 f (Hz) 105

Fig. 4 Maximum permissible peak value of sinusoidal voltages as a function of frequency at Tamb <45 °C.

Insulation resistance
The insulation resistance is measured after a voltage of 100 + 15 V has been applied for 1 min + 5 s.

ambient temperature

230c | . 850C
R between terminations, for Cp < 0,1 uF >50000 M | >500 MQ
RC between terminations, for Cp > 0,1 uF > 5000s | > 50s
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Polypropylene film/foil capacitors 2222 357 5....

72692601

108
RC
(s)
10° -t
Z
70,056 uF
N
N
033pF \
\l
10t \
\
103
-50 0 50 100
Tamb (°C)

Fig. 5 RC-product as a function of temperature; typical curves.

Tan § (tangent of the loss angle)
Tan § at 100 kHz

for capacitors with pitch P.= 156 or 22,6 mm <10x 107
for capacitors with pitch P = 27,6 mm
Cr<033uF <15x10%
0,33 uF <CRr < 0,47 uF <20x 10 -
Cgr > 0,47 uF <25x 10 -
10 7269840 :
tan &
10-4
( ) 7
0,82 pF
5
v
4
// 1
_ i
o E==mammgm T i === T ]
103 104 f (Hz) 105
Fig. 6 Tan § as a function of frequency; typical curves.
Temperature dependence at 100 Hz,
1 kHz, 10 kHz and 100 kHz none
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Power dissipation
Maximum permissible power dissipation

Pulse steepness

Temperature

Rated temperature
Category temperature range
Storage temperature range
Climatic category, |IEC 68

PACKING

see Additional information

limited by network conditions
not by capacitor construction

85 0C

—40to + 85 °C
--b65to + 85 0C
40/085/56

The capacitors are packed in cardboard boxes. The number per box is 1000 for capacitors with
Lmax = 21,5 mm or 29 mm, and 500 for capacitors with Lyax = 34 mm.
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Polypropylene film/foil capacitors 2222 357 5....
KP

ADDITIONAL INFORMATION

The rated a.c. voltage, which has been specified at 50 to 60 Hz must also never be exceeded at other
frequencies.* Moreover this voltage value may further be limited by the maximum permissible power
dissipation (Pmax).

For a capacitor used with a sinusoidal voltage, the power dissipation is expressed by:

P =Vyrms {rms cOS @. : (1)
As lyms = WCV s, and cos patan §, equation (1) can be rewritten as:

P= Vyms’wC tan'd = Vyms® 2nfC tan 8. (2)
For capacitors of the 357 series, tan § is about proportional to the frequency, thus:

f

tan § = T tan 8100 kHz- (3)
Substituting equation (3) in equation (2} gives:

P=271.10"% Vipmg® f°C tan 6100 kHz: (4)
For capacitors with a pitch of 15 or 22,5 mm the maximum tan § at 100 kHz is 1073, thus:

P=2mr.10"% Vyms’ f*C. (5)
For capacitors with a pitch of 27,5 mm the maximum tan § at 100 kHz is:

1,5 x 10-3 for C < 0,33 pF thus P = 3m.10° V¢’ F° C, (6)

2,0 x 103 for 0,33 uF < C < 0,47 uF, thus P = 41,10 V p,6°f°C, (7)

2,5 x 10°% for C> 0,47 uF, thus P = 5m.10"® Vs f*C. (8)

The maximum permissible power dissipation (P ax), Which depends on the dimensions of the capacitor
and on the ambient temperature, can be found from Fig. 7.

1600 7282665
dimensions (mm)
curve | Tmax | Lmax | Hmax Prnax
1 8 (215 |15  (mW)
10 (21,5 |17
3 ‘8,5 29 18,56 750 8
4 10 |29 20
5 | 10 |34 |20 \
6 12 134 |22 7
7 15 (34 25
8 18 (34 28 500 6 \\
> N
AN
2 NS
250 AN
‘ N
N
™N
Fig. 7 Maximum permissible
power dissipation as a function 0 =
of temperature. Y 25 50 75 100
amb (°C)

* At Tamb <45 °OC the maximum permissible sinusoidal voltage can be found in Fig. 4.
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Example 1

A capacitor of 0,82 uF (27,5 mm pitch) is to be used at a 20 kHz sinusoidal voltage of 100 V and an
ambient temperature of 75 OC. The power to be dissipated is

P=5m.10" Vm?f C
=5x 3,14 x 10° x 1002 x 200002 x 0,82 x 10-° W
P =515 mW. ,

Fig. 7 shows that at 75 OC, capacitors with curve number 8 can be used, thus a size of 18 mm x 34 mm
X 28 mm.

Example 2
For a capacitor used with a half sinewave pulse, (Fig. 8), Vms can be expressed by
1 ., T1

Vims® = Vp T2

2 (9)

voltage

Vot

time

- -
= 2 > 727240

Fig. 8.
1 .
With f= 557 and substitution of equation (9} in equation (5), the maximum power dissipation for
1
a capacitor with a pitch of 22,5 mm is
T N .
P=—.10%Vv,2 —— C. 8
4 P T1.To (®)

A capacitor of 0,056 uF is to be used with a half sinewave pulse (pulse duration 12 us, repetition
time 60 us), peak value 200 V at an ambient temperature of 80 OC.

The maximum dissipated power is

m 1
P=T x 10 x200? X ————___x 0,056 x 10° W
g X A o o X 0058 x 10

P =244 mW.

From Fig. 7 it can be seen that this power value is permitted for all capacitor sizes.
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2222 357 6.

to 2222 357 9....

KP/MKP
POLYPROPYLENE CAPACITORS
series construction

QUICK REFERENCE DATA
Rated capacitance range (E12 series) 1000 pF to 0,33 uF -
Tolerance on rated capacitance + 5% and = 10%
Rated voltage UR (d.c.) 630 V, 1000 V, 1500 V, 2000 V
Rated voltage UR (a.c.), 50 to 60 Hz 300 V, 400 Vv, 600 V, 700 V
Rated temperature 850C
Climatic catagory, |IEC 68 - 40/085/56

APPLICATION

For applications where high currents, high voltages and steep pulses occur.

They are mainly used for deflection circuits in television receivers (e.g. flyback), for commutation in
thyristor circuits (e.g. motor control) and pulse steepness suppression networks.

When requiring advice,please send oscillograms of current and voltage waveforms.

DESCRIPTION

The capacitors consist of an impregnated, series constructed, low-inductance wound cell of polypropylene
film, aluminium foil and metallized polypropylene film. The cell is potted with epoxy resin in a yellow
polypropylene case. The radial leads are solder-coated copper wire.

The capacitors are flame retardent and can withstand solvents and rinsing liquids without damage. They
are provided with small stand-off pips to allow removal of solder flux etc., when cleaning the printed-
wiring board.
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2222 357 6....
to 2222 357 9....
KP/MKP

-

MECHANICAL DATA Dimensions in mm

- (08

7250011.7

Fig. 1 For dimensions T, I, H and P, see Tables 1 to 4.

Table 1 UR (d.c.) =630 V; UR (a.c.) =300 V

rated catalogue number
capacitance * | Trmax | Lmax Hmax P mass 2222357 .....
uF g tol. £ 5% tol. £ 10%

0,047 8,5 29 18,5 6 62473 61473
0,056 8,5 29 . 185 6 62563 61563
0,068 10 29 20 22,5+04 9 62683 61683
0,082 10 29 20 9 62823 61823
0,10 10 29 20 . 9 62104 61104
0,12 10 34 20 10 62124 61124
0,15 12 34 22 14 62154 61154
0,18 12 34 22 275+04 14 62184 61184
0,22 15 34 25 e 20 62224 61224
0,27 18 34 28 28 62274 - 61274
0,33 18 34 28 28 62334 61334

* Besides the values of the E12 series as quoted, intermediate values of the E24 series (with a tolerance
+ B%) are available. Other capacitance values and tolerances are available to special order.
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Polypropylene capacitors

2222-357 6....
to 2222 357 9....

KP/MKP

Table 2 UR (d.c.) = 1000 V; UR (a.c.) =400 V

rated catalogue number
capacitance™ Trmax Lmax | Hmax P mass 2222357 .....
uF g tol. + 5% tol. £ 10%
0,018** 8,5 29 18,5 6 72183
0,022** 8,5 29 18,5 225+0,4 6 72223
0,027** 8,5 29 18,5 6 72273
0,033 8,5 29 18,5 22504 6 72333 71333
0,039 8,5 29 18,6 6 72393 71393
0,047 10 29 20 9 72473 71473
0,056 10 29 20 9 72563 71563
0,068 10 34 20 10 72683 71683
0,082 12 34 22 13 72823 71823
0,10 12 34 22 13 72104 71104
0,12 15 34 25 275+04 18 72124 71124
0,15 18 34 28 26 72154 71154
0,18 1 34 28 26 72184 71184
0,22 18 34 28 26 72224 71224
Tabie 3 UR (d.c.) = 1500 V; UR (a.c.) =600 V
rated catalogue number
capacitance® Tmax Lmax Hmax P mass 2222357 ... ..
uF g tol. + 5% tol. £ 10%
0,0082** 8,5 29 18,5 6 82822
0,010** 8,5 29 18,5 6 82103
0,012** 8,5 29 18,5 225+04 6 82123
0,015** 8,5 29 18,56 6 82153
0,018 8,6 29 18,5 6 82183 81183
0,022 8,5 29 18,56 6 82223 81223
0,027 8,5 29 18,6 22,5+ 04 6 82273 81273
0,033 10 29 20 9 82333 81333
0,039 10 29 20 9 82393 81393
0,047 10 34 20 10 82473 81473
0,056 12 34 22 13 82563 81563
0,068 12 34 22 13 82683 81683
0,082 15 34 25 275+04 18 82823 81823
0,10 15 34 25 18 82104 81104
0,12 18 34 28 26 82124 81124
0,15 18 34 28 26 82154 81154

* Besides the values of the E12 series as quoted, intermediate values of the E24 series (with a tolerance
+5%) are available. Other capacitance values and tolerances are available to special order.
** Egpecially suited for fly-back purposes. :
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2222 357 6....

to 2222 357 9...

KP/MKP

Table 4 UR (d.c.) = 2000 V; UR (a.c.) = 700 V Especially suited for flyback purposes

rated mass catalogue number
capacitance* Tmax Lmax Hmax P g 2222357.....
uF tol. £ 5% tol. = 10%
—= 0,0010 92102
0,0012 92122
0,0013 92132
0,0014 92142
0,0015 92152
0,0018 92182
0,0022 92222
0,0027 85 185 6 92272
0,0033 92332
0,0039 29 225:04 92392
0,0047 92472
0,0056 92562
0,0068 92682
0,0075 92752
0,0082 92822
0,010 92103
0,012 10 20 ® 92123
0,013 92133
Marking

The capacitors are marked on the top face by embossed print, with:

® rated capacitance in pF or uF, tolerance and rated d.c. voltage, without unit symbols;

® code for dielectric materials (KP/MKP); 5th, 6th and 7th digits of the catalogue number; code for
factory of origin and production date code (according to IEC 62, clause 5);

® manufacturer’s identification symbol at the left of this marking.

The capacitors which are especially suited for flyback purposes are also marked with peak-to-peak

voltage and repetition frequency (16 kHz).

Mounting

The capacitors are suited for mounting on pfinted-wiring boards. When a number of capacitors are )
connected to form a capacitor bank, and considerable power dissipation is expected, their mounting
proximity should allow a free circulation of air.

* Besides the values quoted, intermediate values of the E24 series (with a tolerance * 5%) are
available. Other capacitance values and tolerances are available to special order.
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2222 357 6....

Polypropylene capacitors to 2222 357 9....
KP/MKP

'ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23'+10C, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 50 + 2%.

Capacitance
Rated capacitance (CR) at 1 kHz see Tables 1to 4
Tolerance on rated capacitance +5% or = 10%
Temperature coefficient at Tomp = 20 °C —(400 = 50) x 10°%/K
Frequency dependence between 100 Hz and 100 kHz negligible
5 7274869
AC
C
(%) P~ I~
Ty
0 0,0015uF
2000V
0,33uF
630V, K
s | 1]
-100 -50 0 50 100
Tamb (°C)
Fig. 2 Capacitance as a function of temperature; typical curves.
Measuring voltage is 0,3 V, measuring frequency is 1 kHz.
Voltage
Rated voltage UR (d.c.) 630 V, 1000 V, 1500 V, 2000 V '
Rated voltage UR (a.c.), 50 to 60 Hz -
630 V version 300 V :
1000 V version 400 V
1500 V version 600 V
2000 V version 700 V

Maximum permissible peak-to-peak voltage for flyback capaci-
tors, pulse duration 10 to 14 us, repetition frequency 15 to 20 kHz

1000 V version 1000 V (p-p)

1500 V version 1500 V (p-p)

2000 V version 2000 V (p-p)
Test voltage for 1 min

between terminals 1,6 x UR (d.c.)

between interconnected terminals and case 2x UR (d.c.)
Notes

The following requirements must be satisfied:

® the sum of the d.c. voltage and the peak value of the superimposed a.c. voltage must be < rated d.c.
voltage;

@ the peak-to-peak value of the a.c. voltage must be < maximum permissible a.c. voltage x 2V2;

® for other than sinusoidal waveforms, the maximum permissible dissipation must not be exceeded.
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2222 357 6....
to 2222 357 9....
KP/MKP
103 : - 7274864
voltage
(v) d
N
102 N
NN

0,047 w1

\\0,12;1;;

0,18 uF

0,33uF

|

103 104 10° ¢y, 108

Fig. 3 Maximum pe‘rmissible r.m.s. value of sinusoidal voltages as a function of frequency at
Tamb < 70 OC, for 630 V version.

E 103 7274865
- voltage
(V) i
N
N
102
N !
\\ 0,018 uF 111
0,22 uF 1771
10 -
103 104 10° f (Hz) 108

Fig. 4 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at
Tamb < 70 OC, for 1000 V version.
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Polypropylene capacitors

to 2222 357 9....

KP/MKP
103 7274866
voltage AN
(V)
Ay
N
N
102 i
AN
Xgo,ooszpp H
N>0,018 uF 4
10 . .
103 104 105§ (H2) 108

Fig. 5 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at

Tamb < 70 °C, for 1500 V version.

7274867
108 , :
voltage
V) N
AN
102 <
10
103 104 10°  § (Hg) 108

Fig. 6 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at
Tamb <70 °C, for 2000 V version.
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2222 357 6....
to 2222 357 9....

KP/MKP

Insulation resistance

The insulation resistance is measured after a voltage of 500 + 50 V has been applied for 1 min +5s.

R between terminations, for CRr< 0,1 uF
RC between terminations, for Cg > 0,1 uF

Tan 5 (tangent of the loss angle)
Tan & at 100 kHz

for capacitors with pitch P = 22,5 mm
for capacitors with pitch P = 27,56 mm

ambient temperature
__23¢°c | 85 0C
>50000 M2 | > 500 MQ
> 5000s > bB0s

<10x 10*
<15x 10

7274870

20 T

tan §

(1074

10

33 uF
30V

DO

<+

0,0015uF

2000V

Jarj e b

[ ]

0
103

f (Hz) 105

Fig. 7 Tan § as a function of frequency; typical curves.

Temperature dependence at 100 Hz,

1 kHz, 10 kHz and 100 kHz

Power dissipation

Maximum permissible power dissipation

Pulse steepness

Temperature

Rated temperature
Category temperature range
Storage temperature range
Climatic category, IEC 68

PACKING

The capacitors are packed in cardboard b
Lmax = 29 mm, and 500 for capacitors

negligible

see Additional information

limited by network conditions

85 °C

-40 to + 85 °C
—55 to + 85 0C
40/085/56

oxes. The number per box is 1000 for capacitors with
with Liyax =34 mm.

E30
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2222 357 6....
Polypropylene capacitors ' to 2222 357 9....
KP/MKP

ADDITIONAL INFORMATION
The rated a.c. voltage, which has been specified at 50 to 60 Hz must also never be exceeded at other
frequencies.* Moreover this voltage value may further be limited by the maximum permissible power
dissipation (Pmax)-
For a capacitor used with a sinusoidal voltage, the power dissipation is expressed by:

P.= Vims lrms COS ¢ (1)
As 1ypg = WCVms, and cos 9= tan §, equation {1) can be rewritten as :

P = V2 mswC tan § = V? g 27fC tan 8. . (2)
For capacitors of the 357 series, tan § is about proportional to the frequency, thus:

f

tan § = —1—0—5 tan 6100k Hz- . (3)
Substituting equation (3) in equation (2) gives:

P=2m10"° V2 msf’ Ctan 8 100kHz (4)
For capacitors with a pitch of 22,56 mm the maximum tan 5 at 100 kHz is 10-%, thus:

P=2m10°V? nsf*C. (5)
For capacitors with a pitch of 27,5 mm the maximum tan § at 100 kHz is 1,5 x 1073, thus:

P=3m10° V2 s C. (6)

The maximum permissible power dissipation (P ax), which depends on the dimensions of the capacitor
and on the ambient temperature, can be found from Fig. 8.

dimensions (mm) 1000 7274868
curve | Tmax | Lmax | Hmax p
max
1 85| 29 1856 (mW)
2 10 29 20
3 10 34 20 750 6
4 12 34 22
5 15 | 34 |25 \
6 18 34 28 5
500 4 \ \\
2 AR
1 AW\
NN
. . AN
Fig. 8 Maximum permissible 250 AN
power dissipation as a function \\\
of temperature with case N
size as a parameter.
0
0 25 50 75 100
Tamb (°c)

* At Tamp < 70 OC the maximum permissible sinusoidal voltage can be found in Figs 3 to 6.

N e gy
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KP/MKP

Exampie 1

A capacitor of 0,12 pF (27,6 mm pitch) is to be used at a 20 kHz sinusoidal veoltage of 300 V and an
ambient temperature of 80 ©C. The power to be dissipated is

P=3m10° V2 f2C
=3x3,14 x 10 x 3002 x 20 0007 x 0,12 x 10-°W
P =407 mW.

Fig. 8 shows that at 80 ©C, capacitors with curve number 5 can be used, thus a size of 15 mm x 34 mm
X 25 mm. It can be seen from Tables 1 to 4 that a 0,12 £F/1000 V capacitor must be chosen.

Example 2
For a capacitor used with a haif sinewave pulse, (Fig. 9), Vrms can be expressed by
1 T1
2 -
Vims® = 5 Vp? 7 - (7)
voltage
Vot
T, time
- Ty 727240

Fig. 9.
With f = —2—_:_1— and substitution of equation (7) in equation (5), the maximum power dissipation for
E a capacitor with a pitch of 22,56 mm is
- P=T10°V, ¢ 8)
4 P T1.Tp ™
A capacitor of 0,0075 uF is to be used with a half sinewave pulse (pulse duration 12 us, repetition
time 60 us), peak value 1500 V at an ambient temperature of 80 ©C.
The maximum dissipated power is
T 1
P=5x10"% x 15002 x ———— 0,0075 x 10-¢ W
4 12 x 60 x 102
P=184 mw
From Fig. 8 it can be seen that this power value is permitted for all capacitor sizes.
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2222 457

KP

POLYPROPYLENE FILM/FOIL CAPACITORS

QUICK REFERENCE DATA

axial type

Rated capacitance range
" Tolerance on rated capacitance

Rated voltage UR (d.c.)
Rated voltage UR (a.c.), 50 to 60 Hz

47 to 56 000 pF*

+ 5% (E24-series) :
+ 2% (E24-series and E48-series)

63V, 160V, 250 V
40V, 63V, 100V

Rated temperature 8590C
Climatic category, |EC 68 40/100/21
Basic specification IEC384-13 -—
APPLICATION
Eor use in circuits where close tolerance, reliability and low losses are of prime importance, e.g. tuned
circuits, filter networks, timing networks, etc.
DESCRIPTION
The capacitors consist of a low-inductance wound cell of aluminium foil and a polypropylene film. The
cell is covered with a blue plastic film. The long, axial leads of solder-coated wire make the capacitor
suitable for vertical or horizontal mounting on printed-wiring boards.
Composition of the catalogue number
2222... .....
| | L
455 = 63V l | packed on — code for capacitance, see
456 = 160 V 6=25% | pandoliers Tables 1 to 4
457 =250 V 7=%2% | on reels
2=%5% | packed in
3=+2% | boxes
*A parf of the range is still under development; please refer to the Tables 1 to 3 on the following pages.
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2222 457
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MECHANICAL DATA

—»' <— 1,0 max. epoxy on lead

Dimensions in mm

—~
t | i
@D C y f—  J o 20,6
' U y *
) L L l | 7z84036

— Table 1 UR (d.c.) =63 V; UR (a.c.) =40 V

Fig. 1 For dimensions D, L and I see tables below.

rated capacitance approx.
- . . catalogue number
(E24-ser|e:,FtoI. +5%) Dmax | Lmax | Imin m;ss (packed on bandoliers on reels)
3300 2222 455 63302
3600 40 63602
3900 4 63902
i o
5100 65102
5600 45 | 10 | 30 65602
6 200 86202
6 800 66802
7 500 67502
8200 5.0 0.4 68202
9 100 69102
10 000 61003
11 000 4,5 61103
12 000 05 61203
13 000 ’ 61303
15 000 5,0 61503
16 000 61603
18 000 61803
20 000 5,5 62003
22 000 0,6 62203
24 000 o @ 60 15,0 28 62403
27 000 _"g’ ,z ! 62703
2000 £5 | 65 07 63309
~ i =
43000 g £ @ 64303
47000 §£5| 75 09 64703
51000 © 5> 65103
56000 £ &5 | 80 10 65603

* Besides the values of the E24-series with a tolerance + 5%
values of the E48-series are available with a tolerance +

2%.

as quoted, these values and intermediate
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Polypropylene film/foil capacitors

2222 455-
2222 457

KP

Table 2 UR (d.c.) = 160 V; UR (a.c.) =63V

rated capacitance approx. catalogue number
" H o/ ) ¥ .
(E24 sene;,Ftol. * 5%) Dmax | Lmax | 'min m;ss (packed on bandoliers on reels)
1800 2222 456 61802
2 000 62002
2200 4,0 62202
2 400 62402
2700 0,3 62702
3 000 63002
3300 45 1,0 30 63302
3600 ! 63602
3900 63902
4 300 64302
4700 64702
5100 50 0.4 65102
5600 65602
6 200 66202
6 800 4,5 66802
7 500 05 67502
8 200 ! 68202
9100 5,0 69102
10 000 61003
11 000 61103
12 000 55 61203
13 000 0,6 61303
15 000 ® 60 15,0 28 61503
16000 £ 8 ’ 61603
18000 © 8 61803 -
20000 £ % 65 0.7 62003 =
22000 8 % 62203 =
24000 3 70 08 62403 - =
27000 £ ¢ 62703
30000 85| 7P 08 63003
33000 T 52 63303
36000 ©5a| °° 1.0 63603
* Besides the values of the E24-series with a tolerance * 5% as quoted, these values and intermediate
values of the E48-series are available with a tolerance £ 2%.
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—Table 3 Ug (d.c.) =250 V; UR (a.c.) =100 V

rated capacitance approx. catalogue number
(E24—serie;;:tol. +5%)* Dmax Lmax Imin mgss {packed on bandoliers on reels)
47 2222 457 64709
51 65109
56 65609
62 66209
68 66809
75 67509
82 68209
91 69109
100 61001
110 61101
120 61201
130 61301
150 61501
160 61601
180 4.0 61801
200 62001
220 62201
240 62401
270 62701
300 R2001
330 0.3 63301
360 63601
390 no | 30 63901
430 64301
470 64701
510 65101
560 65601
620 66201
680 66801
820 68201
910 69101
1000 61002
1100 61102
1200 45 61202
1300 61302
1500 61502
1600 61602
1800 61802
2000 62002
2200 62202
2400 62402
2700 5.0 04 62702
3000 63002

* Besides the values of the E24-series with a tolerance + 5%

values of the E48-series are available with a tolerance + 2%.

as quoted, these values and intermediate
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2222 455-

Polypropylene film/foil capacitors 2222 457
KP
Table 3 UR (d.c.) =250 V; UR (a.c.) =100 V (continued) -
rated capacitance approx.
e o . catalogue number
(E24 serle;,FtoL +5%) Dmax | Lmax | Imin mgss (packed on bandoliers on reels)
3300 2222 457 63302
3600 45 63602
3900 ! 63902
4300 04 64302
4700 64702
5100 5,0 65102
5600 65602
6200 66202
6800 ’ 55 66802
7500 0,5 67502
8200 o oo | 0 68202
9100 £ 5 ’ 69102
10000 © 3 61003
11000 £ 65 06 61103
12000 8 & 61203 -
13000 5 o 0 0.7 61303
15000 < 8 61503
16000 B8 | P 08 61603
18000 T § 3 61803
2000 258 | °° 09 62003

Marking

The capacitors are marked as follows:

1st line: rated capacitance code;

2nd line: tolerance code (G = + 2%, J = * 5%) and rated voltage (d.c.);

3rd line: production date code and code for dielectric material (KP = polypropylene fitm/foil};

4th line: name of manufacturer.

Note: rated capacitance, tolerance, and production date code are according to |IEC 62, clause 5.

Mounting

The capacitors are suited for horizontal or vertical mounting on printed-wiring boards. When mounting

vertically on boards with plated-through holes, the capacitors must b

board.

e mounted at least 1 mm above the

* Besides the values of the E24-series with a tolerance + 5% as quoted, these values and intermediate
values of the E48-series are available with a tolerance + 2%.

W (rJuIy 1982
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2222 455-
2222 457
KP

ELECTRICAL DATA

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

Capacitance

Rated capacitance values (CR) at 1 kHz see Tables 1to 3
Tolerance on rated capacitance 5% and + 2%
—= Temperature coefficient —(65 +60) x 10°¢/K
Voltage
Rated voltage UR (d.c.) ) 63V, 160V, 250 V
Rated voltage UR (a.c.), 50 to 60 Hz
63 V version 40 v
160 V version . B3V
250 V version 100 v
Category voltage Ug ' 0,75 x UR (d.c.) ‘
Test voltage for 1 min
between terminals 2xUg(d.c.
between interconnected terminals and coating 2 x Ug (d.c.) (minimum 400 V)
100 7282829.1
voltage N\
. N
(V) NN\
N XN
N NUN
10 N
AN AN
AN
AN
N
N,
%) X IN% 1
00 N 00 L
[l PN
1 ' o] I |
104 105 105 ¢(uz, 107

Fig. 2 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at
Tamb < 700°C, for 63 V version.
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2222 455-

Polypropylene film/foil capacitors 2222 457
KP
100 7282830.1
N\
AN
voltage N
(V) \\\ \\
N NUIN -
10 - A
AN
N % %
% % <
) N

1

104 10° 108 f(Hz) 107

Fig. 3 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at
Tamb < 70 °C, for 160 V version.

1000 7282831.1
voltage
(V)
-
100 <
N\
N N,
\‘
N h
AN AN
\\\ N AN
NEEA) N,
00} 00 00
RIS o
10 4 5 6 l 7
10 10 10 f (Hz) 10

Fig. 4 Maximum permissible r.m.s. value of sinusoidal voltages as a function of frequency at

Tamb < 70 °C, for 250 V version.
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2222 457

KP

E40

Insuiation resistance

The insulation resistance is measured after a voltage has been a
10 = 1V for the 63 V version and 100 + 15 V for the 160 V a

R between terminals

Tan § (tangent of the loss angie)
Tan § at 1 MHz, for Cg < 1000 pF

Tan § at 100 kHz,
for 1000 pF < CR < 5000 pF
for 5000 pF < CR < 20000 pF

Tan § at 10 kHz for Cr > 20000 pF

Inductance
Maximum inductance

Temperature

Rated temperature
Category temperature range
Storage temperature range

Life expectancy
Typical life time at T4, = 100 OC

pplied for 1 min 55, the voltage being
nd 250 V versions.

ambient temperature
200C l 100 °C

> 100000 M2 I > 10000 M2

<10 x 10

<10x 10
<15x 10"

<10x 10
10 nH/cm lead and capacitor length

859C

—40 to + 100 °C
—40 to + 100 °C
40/100/21

>4000 h
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Polypropylene film/foil capacitors

2222 455-
2222 457

KP

PACKING

The capacitors are supplied on bandoliers on reels or in cardboard boxes.

Packing on bandoliers on reels

kel

Dimensions in mm

Fig. 5 !B1~—B2| = max. 1,4; for dimension Ly ax see Tables 1 to 3.

63515

.

7284037

T for number (n)

capacitance values (pF) of S of capacitors
63 V version 160 V version 250 V version n <50 50 <n <100
3300- 6200 1800— 3900 47—~ 2200 5 B(n-1)+£2 5n-1) 4 E
6800— 9100 4300— 5600 2400~ 3000 10 10(n-1) £2 10(n-1)+4 -
10 000—12 000 6200— 7500 3300 4300 5 5(n-1)+2 5(n-1) x4 - =
13 000--56 000 8 200—-36 000 4700—-20 000 10 10(n-1) £2 10(n-1) 4
\ (July 1982 E41
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2222 457

22°30'(16x)
- —

| ‘4—205 /
30 77 856 92 B
L
5) —» ’4—225
-3
72735841
~— 80—

300mm leader at Fig. 6 1: capacitor 4: flange
beginning and end \(2) 2: bandolier 5: cylinder
‘ - 3: paper
capacitance values (pF) of number of capacitors

63 V version 160 V version 250 V version B on one reel
3300— 6200 1800— 3900 47— 2200 305 2500
6800— 9100 4300— 5600 2400- 3000 356 1500
— 10000-12 000 6200— 7500 3300—- 4300 305 2500
13 000-27 000 8200--16 000 4700- 9100 356 1500
3000056 000 18 00036 000 10 000—20 000 356 1000

Packing in cardboard boxes

capacitance values (pF) of

number of capacitors

63 V version 160 V version 250 V version per box
—= 3300- 4300 1800— 2700 47— 620 400
—» 4700— 6200 3000- 3900 680— 2200 300

6800— 9100 4300—- 5600 2400- 3000 250

10 000—12 000 6200— 7500 3300- 4300 400

13 000—-16 000 820010000 4700— 5600 300

18 000--27 000 11 000—16 000 6200— 9100 250

30 000--33 000 18 000—20 000 10 000—-11 000 200

36 000—56 000 22 000-36 000 12 000-20 000 150

E42
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2222 455-
Polypropylene film/foil capacitors ‘ 2222 457
KP

ADDITIONAL INFORMATION

The rated a.c. voltage, which has been specified at 50 to 60 Hz must also never be exceeded at other
—» frequencies.* Moreover this voltage may further be limited by the maximum permissible power
dissipation (P ax)-

For a capacitor used with a sinusoidal voltage, the power dissipation is expressed by:

P =Vims lrms €OS - (1)
As lyms = WCVmg, and cos p =~ tan §, equation (1) can be rewritten as:
P=Vms wC tan & = Vymg® 27fC tan 8. (2)

For capacitors of the 455 to 457 series, tan & is-about proportional to the frequency, thus:
f
tan § = — tan & pf- : (3)
10° ref )

—» Tan 8¢f is the maximum tan §-at 100 kHz value given under Electrical Data.
Substituting equation (3) in equation (2) gives:
P=2m10"° Vims’f2C tan 8yef. (4)

The maximum permissible power dissipation (Pmax), which depends on the dimensions of the capacitor
and on the ambient temperature, can be found from Fig. 7.

7282832

dimensions (mm) 150
curve L
Dmax Lmax Pmax
- (mW)
1 4,0 11,0
2 45 11,0 125
3 5,0 11,0
4 45 15,0
5 5,0 15,0
6 5,5 15,0
7 6,0 15,0 100 "
8 6,5 15,0 10 \ ]
9 7,0 15,0 9 \
10 7,5 15,0 \
11 8.0 15,0 s 8 A\
7 A\A\
] W
\\\
gaERzEa\\\
°0 ) AR
31 N
2
[ g NN
25 1
Fig. 7 Maximum permissible W
power dissipation as a function ) ¥
of temperature. )
0
0 25 50 75 100
Tamb (°C)

—»* At Tamp < 70 OC the maximum permissible sinusoidal voltage can be found in Figs 2,3 and 4.
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MKT-P

SURVEY

Main applications: interference suppression in small household appliances, radio and tv.

rated voltage

series rated éapacitance
number uF . (Upac.) page
] \
=—_~=.=j=.= 2222 3300.... 0,01 to 0,47 250 F15
2222 3304.... 001t 1,0 250 F15

250 F15

Q 2222 3308.... 0,01t0 0,1

\ (May 1982
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MKT-P

TESTS AND REQUIREMENTS

Standard atmospheric conditions for reference tests: ambient temperature + 23 + 1 0C, atmospheric

pressure 86 to 106 kPa, relative humidity 50 + 2%.

1EC 384-14 1EC68-2
clause test name of test procedure (quick reference)
method
121 Robustness of
terminations
Uat Tensile strength Loading force in axial direction for 10 's:
of terminations $08mm 10N, ¢ 1,0mm 20 N
Ub Bending of Loading force 5 N for ¢ 0,8 mm, 10 N
(method 1) terminations for ¢ = 1,0 mm, 2 consecutive bends
Uc Torsion of 2 successive rotations of 1800 in
terminations opposite directions
12.2 Tb Resistance to Solder bath 260 °C, 10's
(method 1A) soldering heat
12.2.2 Final measurements
i2.3 Ta Solderability Solder bath, solder temp. 235 ©C,
dwell time 2 s
12.4 Na Rapid change 5 cycles of % h at —40 OC
of temperature and % h at + 85 0C
12.5 Fc Vibration 10 to 55 Hz, 0,75 mm or 10g (whichever
is the less), 3 directions, 2 h per direction.
12.6 Eb Bumping 40g, 6 ms, 4000 bumps.
=____ Final measurements
F4 June 1982



Tests and requirements

MKT-P

requirements

2222 3300.... 2222 3304.... 2222 3308....
Visual examination no damage
Visual examination no damage
Visual examination no damage n.a. n.a
Visual examination no damage no damage n.a.
AC/C < 2% <2% <2%
Atan 8 at 10 kHz <30 x 10 <30 x 10 <30x10*
Visual examination no damage, good tinning n.a
Visual examination no leakage, no damage n.a
Visual examination no damage n.a
Visual examination no damage n.a
AC/C <2% <2%
A tan § at 10 kHz <30 x 10" <30 x 10"

Rins

meet initial requirements

n.a. = not applicable.

\ (June 1982
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MKT-P

IEC384-14 IEC68-2
clause test name of test procedure (quick reference)
method
12.9.1 Initial rheasurements
12.9.2 (u..). Ba Dry heat 16 h at + 85 + 2 OC, no voltage applied
=
w
-]
) ‘
1293 % | Db Damp heat, 1 cycle of 24 h, upper temp. 55 + 2 0C,
o cyclic R.H. 93 + 3%; no voltage applied
'_
<
12.9.4 = |Aa Cold 2 hat —40 £ 2 OC, no voltage applied
3
3
1296 Db Damp heat, 1 cycle of 24 h at 55 + 2 °C, R.H.93 + 3%,
cyclic no voltage applied
12.9.7 Final measurements
12.10.1 Initial measurements
12.10.2 Ca Damp heat, 40 + 2 OC for 21 days;
steady state R.H. 90 to 95%;
a: no voltage applied; b: 250 V (a.c.) applied.
Recovery for 6 h at 55 °C and R.H.<20%,
followed by 2 h recovery at 20 °C
— 12.10.3 Final measurements
F6 June 1982 (



Tests and requirements

MKT-P

requirements

2222 3300.... l 2222 3304.... l 2222 3308....

C,tan §, Ring

Visual examination

no damage, no leakage

<5% l <5% | <b%

AC/C

AC/C <7% <7% <7%
Visual examination no damage

AC/C <5% <5% <5%
Tan § at 10 kHz <50 x 10 <50 x 10 <50 x 10"

Voltage proof
725V (d.c.}, 1 min

Rins

no permanent breakdown or flashover

> 0,5 x initial requirements

C,tan 8, Ring

Visual examination no damage -
AC/C <5% <5% <5% =
Tan 6 at 10 kHz <50 x 10 <50 x 10" <50 x 10~*
Voltage proof
725V (d.c.), 1 min no breakdown or flashover
Rins = 0,6 x initia! requirements > 7500 MQ
\ (June 1982 F7



MKT-P

|IEC 384-14 IEC68-2
clause test name of test procedure (quick reference)
method
12.11.1 Endurance Initial measurements
12.11.2 1000 h at 85 9C; 1,25 x UR (a.c.) applied;

once in each hour the voltage is increased
to 1000 V (r.m.s.) for 0,1 s via a resistor
of 220 Q + 10%

Final measurements

F8
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Tests and requirements

MKT-P

requirements

2222 3300.... 2222 3304.... 2222 3308....
C, RinS
no open or short-circuit
AC/C < 10% < 10% < 10%
A tan § at 10 kHz <30x10* <30x10* <30 x 10
Rins > 0,5 x initial requirements > 7500 MQ

Voltage proof
725V (d.c.), 1 min

no drops of impregnant
percentage of rejects < 5%

W (June 1982
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MKT-P

Additional tests

name of test

procedure (quick reference)

Charge and Initial measurements: tan §

discharge C<1uF (10kHz), 1V (rms.)
10000 cycles of charge to 350 V (d.c.) and discharge via
a resistor of value such that the pulse steepness is 1,5 x initial
requirement. Cycie time: 1 to 150 cycles/s, temperature: 25 OC.
Final measurements

Storage 1000 h at 85 °C

Damp heat,

long term exposure

[o>]

1in every 24 h period.

Solvent resistance

MIL-STD 202E, method 215

F10

June 1982



Tests and requirements

MKT-P

requirements

2222 3300.... 2222 330 4.... 2222 330 8....

Atan 8 :

at 10 kHz <20 x10% <20 x 10" <20 x 10
AC/C <5% <5% <5%
Tan & and Rjps meet initial requirements
Percentage of rejects <5% <5% <5%
Failure criterions no open or short circuit
Rins > 0,5 x initial requirements > 7500 M
Visual examination no damage
AC/C <5% <b5% <5%
Atan § at 10 kHz <50 x 10 <50 x 10 <50x 10"

Rins

> 0,5 x initial requirements

\ (June 1982
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name of test

procedure (quick reference)

Flammability

IEC50C

UL 1414

BRC

VDE 0860, part 1

7275502

Bore of gas jet: ¢ 0,5 mm.
Fuel: butane.

Test duration: 20 s.

One flame application.

f

7275501

Bore of gas jet: ¢ 10 mm.
Fuel: natural gas.

Test duration: 3 x 15s.
Time interval between each
flame application: 15's.

Bore of gas jet: ¢ 0,56 mm.

Fuel: butane.

Test duration: 3 x 15 3.

Second and third flame applica-
tion starts after extinguishing of

the flame on the capacitor.

——f—fz

10 +2

7275505

7275500

Bore of gas jet: ¢ 0,5 mm.

Fuel: butane.

Before testing the capacitors are

stored for 2 h at 100 + 2 OC,

Test duration 1st cycle: 10s,
2nd cycle: 1 min,
3rd cycle: 2 min.

F12
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Tests and requirements

MKT-P

requirements 2222 330

After removing the test flame from the
capacitor, the capacitor must not continue
to burn for more than 15 s; no burning
particles must drop from the sample.

Extinguishing time < 15 s after the first
and second flame application, <60 s after
the third flame application.

Extinguishing time < 10 s after each flame
application; no burning particles must drop
from the sample.

Extinguishing time < 30 s after each flame
application.-No burning particles must drop
from the sample.

June 1982
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2222 330
MKT-P

INTERFERENCE SUPPRESSION CAPACITORS

QUICK REFERENCE DATA

dual dielectric

Rated capacitance range (E6 series)
type with axial leads

0,01 to 0,47 uF

type with radial leads 0,01 to 1 uF
Tolerance on rated capacitance + 10% and = 20%
Rated voltage UR (a.c.), 50 to 60 Hz 250V
Rated temperature 85 0C
Climatic category, |[EC 68 40/085/21
Climatic category, DIN 40040 GPF
Approvals
type with axial leads VDEOQ565, part 1 -
type with radial leads VDEOQ565, part 1 and SEMKO <—
Class X2 -
APPLICATION

For radio interference suppression in:
— small household appliances, e.g. coffee grinders, mixers;

— audio and tv circuits;

— general industrial applications, e.g. test and measuring equipment.

Thanks to the dual dielectric construction any active flammability under fault conditions is prevented.

DESCRIPTION

The capacitors consist of an impregnated low-inductance wound cell of metallized polyethyleneterepht-
halate (PETP) film and paper film. Two types are available: with axial leads and with radial ieads.

The cell of the type with axial leads is moulded in yellow flame retardent polypropylene, that of the
other type is potted with epoxy resinina yellow flame retardent polypropylene case. The leads are
solder-coated copper wire. A version with insulated radial leads is available.

The capacitors are provided with stand-off ridges or pips to allow removal of solder flux etc., when

cleaning the printed-wiring board.
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2222 330
MKT-P

Hi

MECHANICAL DATA Dimensions in mm
Type with axial leads

-— | l L *, 25min —» —>! T ,4——
= I:gd I?l
:;_l, t v

—>ile05

Fig. 1 For dimensions T, L, H,d and |, see Table 1.

Table 1
rated catalogue number
capacitance | Tmax Hmax | Lmax d Imin mass 2222330.....
uF g tol. + 10% tol. + 20%
0,010 01103 00103
0,015 01153 00153
0,022 6,7 10,4 18 1,8 01223 00223
0,033 01333 00333
0,047 0,8 40 01473 00473
0,068 79 11,5 18,1 2,1 01683 00683
0,10 78 1,7 23,8 2,7 01104 00104
0,15 9,2 12,8 23,5 3,4 01154 00154
0,22 10,4 14,4 23,5 4,2 01224 00224
0,33 8,0 01334 00334
— 12,4 19,5 31 1,0 50

0,47 i 8,0 01474 00474

Marking

The capacitors are marked on one side as follows:

1st line: rated capacitance in uF, tolerance (+ 10% identified by K, + 20% not identified), rated voltage
and class;

2nd line: last eight digits of the catalogue number, and production date code.*

On the other side the capacitors are marked with manufacturer’s identification symbol, category
according to DIN, code for dielectric materials (MKT-P) and VDE approbation symbol.**

Mounting

The capacitors are suited for horizontal or vertical mounting on printed-wiring boards and for point
to point wiring.

*  According to IEC 62, clause 5.
** VDE approval has been sought for 0,33 uF and 0,47 uF capacitors.
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Interference suppression capacitors 2222 330

MKT-P
Type with radial leads F—— L ——>' ->| T 1“
H
L
4/— P »| e (d
72‘86029
_ Fig. 2 Fordimensions T, L, H, P, d and |, see Table 2.
Table 2
rated catalogue number 2222 330 ... ..
capacitance | Tmax| Hmax | Limax P d |mass I=5%1 1=25+2 -
uF g |tol. + 10%|tol. * 20% | tol. = 10%| tol. + 20%
0,010 41103 40103 45103 44103
0,015 41153 40153 45153 44153
5 11 17,5 1,2

0,022 41223 40223 45223 44223

0,033 15 04| | | 41333 | 40333 | 45333 | 44333

0,047 6 11,5 17,5 1,4 | 41473 40473 45473 44473

0,068 7 13 17,5 08 2,0 | 41683 40683 45683 44683

0,10 85 [145 |175 ' 26 | 41104 40104 45104 44104

0,15 7 16 26 3,0 41154 40154 45154 44154

0,22 85 {175 |26 225+04 3,7 | 41224 40224 45224 44224

0,33 10 18,6 |26 54 | 41334 40334 45334 44334

0,47 13,6 22,5 |31 10,8 | 41474 40474 45474 44474 <

0,68 15 25 31 275+04 12,9 | 41684 40684 45684 44684 -

1,0 18 28 31 1,0(18,2 | 41105 40105 45105 44105 E

Marking

The capacitors are marked on the top face by embossed print, with:

1st line: rated capacitance in uF, tolerance (+ 10% identified by K or 10, + 20% not identified), rated
voltage and class;

2nd line: 5th, 6th, 7th, 8th and 9th digits of the catalogue number and code for dielectric materials

(MKT-P); i

3rd line: production date code,® SEMKO approbation symbol,** and category according to DIN.
Manufacturer’s identification symbol and VDE approbation symbol** are to the left and to the right -
respectively of the three lines of marking.

Mounting
The capacitors are suited for mounting on printed-wiring boards.

*  According to IEC 62, clause b.
** VDE and SEMKO approval have been sought for 0,47 to 1 uF capacitors.
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MKT-P

l<‘L——>

- T e
]

H
] 21,5
-+ 5 —] |-— ,
' 50"
+1
80
7286030
Fig. 3 Version with insulated radial leads. For dimensions T, L and H, see Table 3.
Table 3
rated catalogue number
capacitance Tmax Hmax Lmax mass 2222 330.....
uF g tol. £ 10% tol. + 20%
0,010 85103 84103
0,015 18 85153 84153
—= (0,022 6 12 17,5 ! 85223 84223
0,033 85333 84333
— 0,047 2,0 85473 84473
—= (0,068 7 13 17,5 2,5 85683 84683
—= 0,10 8,5 14,5 17,5 3,0 85104 84104
Marking

The capacitors are marked on the top face by embossed print, with:

1st line: rated capacitance in MF, tolerance (+ 10% identified by Kor 10, + 2

voltage and class;

% not identified), rated

2nd line: 5th, 6th, 7th, 8th and 9th digits of the catalogue number and code for dielectric materials

(MKT-P);

3rd line: production date code,* SEMKO approbation symbol, and category according to DIN.
—= Manufacturer’s identification symbol and VDE approbation symbol are to the left and to the right

respectively of the three lines of marking.

* According to IEC 62, clause 5.

F18
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Interference suppression capacitors 2222 330
MKT-P

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of23£10C, an
atmospheric pressure of 86 to 1 06 kPa and a relative humidity of 50 + 2%.

Capacitance
Rated capacitance values (CR) at 1 kHz see Tables 1,2 and 3
Tolerance on rated capacitance + 10% and + 20%

5 7277173
AC
C
(%)
0 ] 0,047 uF
™
///
//
-5
—-100 —-50 0 50 100
)
Tamb | C)

Fig. 4 Capacitance as a function of temperature; typical curve, measured at 1 kHz, 0,3 V.

Voltage
Rated voltage UR (a.c.), 50 to 60 Hz 250 V
Test voitage (d.c.) for 1 min, between terminals
type with axial leads 750 V
type with radial leads 1075 V
Test voltage (a.c.) for 1 min
between interconnected terminals and coating 2000 V, 50 Hz

insulation resistance
The insulation resistance is measured after a voltage of 100 £ 15V has been applied for 1 min = 5s.

R between terminals at Tamp = 23 °C > 15 000 M

w | June 1982
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MKT-P
105 — 7277175.
RC
(s)
N //-'
\
104 5 x
\
\
103 \
\
102
-100 -50 0 50 100
Tamb (°c)

Fig. 5 RC-product as a function of temperature; typical curve.

Tan 6 (tangent of the loss angle)

Tan & at 10 kHz <130 x 10°* (typ. 90 x 10-%)
300 7277174
tan §
(1074) 10 kHz |
200
1 kHz N
N
|| N N
100 AN
| N
~
{ | y
—_— N ™~ ——
0
-100 —50 0 50 100
Tamb (°C)

Fig. 6 Tan § as a function of temperature; typical curves, measured at 0,3V.

F20
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interference suppression capacitors 2222 330

MKT-P

Pulse steepness
Maximum pulse steepness 100 V/us
See also Tests and requirements - charge and discharge test.

Resonant frequency

102 7277176.1
resonant
frequency
(MHz)
10 P
I
™
N
U
TN
\\
! . 2 3
1 10 10 Cr (nF) 10
Fig. 7 Resonant frequency as a function of rated capacitance.
Temperature
Rated temperature 85 0C
Category temperature range —40 to +85 °C
Storage temperature range —55 to +85 °C
Climatic category, |IEC 68 40/085/21
PACKING

The capacitors are packed in boxes; the number per box is given in the table below.

capacitance value number of capacitors
uF per box

0,010 — 0,068 1000

0,10 500

0,15 —0,33 200

047 -10 100

w June 1982
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CERAMIC

CAPACITORS

SURVEY

Application class 1 — for tuning and other applications where low losses and a linear temperature

dependence are required.
Application class 2 — for all coupling and decoupling purposes.

capacitance rated d.c.
version application range voltage capacitor series | page
pF \
plate; not for new design class 1 0,56— 560 100 2222 631,632
2222 638,
2222 641,642 | G33
class 1 0,47— 270 500 2222 650 G49
class 2 1000—- 22000 63 2222 629
180— 4700 100 2222630
1000—- 10000 100 2222 640 G7
class 2 100— 2700 500 2222 655 03 G71
plate; leads with flange class 1 0,56— 560 100 2222 679-
2222 683 G85
class 1 0,47— 270 500 2222 652
2222 654 G59
class 2 1000—- 22000 63 2222 629
180— 4700 100 2222 630
1000— 10000 100 2222 640 G19
class 2 100—- 2 700 500 2222 655 09
2222 655 53 G77
class 1 0,47— 10000 50 2222 590, 591
: 2222 851-856
class 2 180—1 000 000 50 2222 861,863 | G103

G2
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CERAMIC

CAPACITORS

Ceramic capacitors are widely used in electronic circuitry for coupling and decoupling, and in filters.

INTRODUCTION

These different functions require specific capacitor properties.

Ceramic capacitors can be divided into two classes:

Class 1 In these capacitors dielectric materials are used which have very high specific resistance, very

good Q and linear temperature dependence (er from 6 up to 250). They are used in such
applications as oscillators and filters where low losses, capacitance drift compensation and
high stability are required.

Class 2 These capacitors have higher losses and have non-linear temperature characteristics (e, > 250).

They are used for coupling and decoupling.

The survey below shows the various materials we use and their basic chemical composition.

class 1 ¢, = 6 up to 250, T.C. types

colour code

P100 (+100 x 10°%/K)
NPO (0 x10°/K)
NO75 (=75 x 10°¢/K)
N160 (—150 x 10°%/K)
N220 (—220 x 10°%/K)
N330 (—330 x 10°%/K)
N470 (—470 x 10°/K)
N750 (~750 x 10°¢/K)
N1500 (—1500 x 10-%/K)

MgTiO3, Mg2SiO4

MgTiO3

BayTigO9q + TiO2

TiO9p + additions
CaTiOg + additions

red/violet
black

red
orange
yellow
green
blue
violet

orange/orange

class 2 ¢, > 250, high-K types

e, =2000 BaTiO3

e, =5000 (Ba, Ca) (Ti, Zr) O +add.
¢y = 16000 (Ba, Ca) (Ti, Zr) Og +add.

\ ﬁebruary 1982
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CERAMIC

CAPACITORS

CONSTRUCTION
The capacitance of a ceramic capacitor depends on the area of the electrodes (A), the thickness of the
ceramic dielectric (t) and the dielectric constant of the ceramic material (ey); and on the number of
dielectric layers (n) with multilayer ceramic capacitors:
A
C=ereq T (n)

The working voltage is dependent on the dielectric strength.
Two constructions are shown in the figures below:

solder lands

electrodes

end terminal

72692341

=
’ ceramic material
7265021

Fig. 1 Plate capacitor. Fig. 2 Cross-section of a chip ca

The electrodes are normally silver or some other good electrical conductor. For multilayer capacitors
palladium or platinum is used since the electrodes are applied before the ceramic is fired at a
temperature where silver would oxidize.

The dielectric material

The raw materials are finely ground and carefully mixed. After calcining at a temperature below the
dissociation or melting point, the resultant mass is reground. The calcined, finely ground material is
mixed with, for instance, water and binding matter. The shapes are obtained by extruding or rolling.
A carefully controlled drying sequence follows before the capacitor bodies are fired in a controlled
atmosphere at temperatures between 1200 OC and 1400 ©C,

Normally the leads are soldered to the electrodes of the capacitor body with a high melting point solder.

The capacitors are lacquered to ensure good behaviour under humid conditions and to protect the
electrodes.

The capacitance is marked on the body of the plate capacitors. The temperature coefficient or
temperature dependence are indicated by colour coding in accordance with international standards
(see page G3).

G4
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Introduction CERAMIC

CAPACITORS

EQUIVALENT CIRCUIT
Figure 3 shows the equivalent circuit of a capacitor.

C is the capacitance between the two electrodes, plus the stray capacitances at the edges and between
the leads.

Rp is the insulation resistance of insulation and dielectric. Generally Rp is very high, and of decreasing
importance with increasing frequency.
Rp also represents the polarization losses of the dielectric material in an alternating electric field.

Rg is the losses in the leads, the electrodes and the contacts. Up to several hundreds of MHz the,
current penetration depth is greater than the conductor thickness so that no skin-effect occurs.
For ceramic capacitors Rg is extremely low.

L is the inductance of the leads and the internal inductance of the capacitor; the latter, however, is
almost negligible.
The inductance is only important in high frequency applications, since the capacitor will act as
an inductance when the frequency is higher than its resonance frequency.

Rp

l_ 727117
Cc

Fig. 3.

TANGENT OF THE LOSS ANGLE

The losses of a capacitor are expressed in terms of tan & which is the relationship between the resistive
and reactive parts of the impedance, specified as follows:

R|_Rp*Rs {1+ (wCRp)?|
X wCRp? —wl {1+ (wCRp)?)

From this formula, tan & can be derived for different frequency ranges as shown diagrammatically in
the graph of Fig. 4.

tan § =

w (February 1982
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CERAMIC

CAPACITORS
IN;?:J%EED e POLARIZATION LOSSES ;E{%(Q‘ZRE%DEE N“f,fgé gmuucnoN
0| wem aew Tl v s
I
tan § }
|
|
|
|
|
|
|
|
|
|
| Tz7imne
1
if
frequency (log)
Fig. 4.
RELIABILITY *
F.R.in 10%/h
catastrophic + degradation catastrophic
test normalized iest normaiized
Plate capacitors 2222 629 15 0,09 0,33 0,02
2222 630 0,4 0,01 04 0,01
2222 631- ,
2222 642 2 0,04 14 0,03
2222650
2222 652 :
2222 654 0,96 0,02 0,37 0,01
2222 655 1,2 0,03 1,2 0,03
2222 679-
2222 683 2 0,04 1,4 0,03
e Normalized failure rate = F.R. at 25 9C and nominal voltage.
——— Test failure rate = F.R. at maximum temperature and 1,5 x nominal voltage.
— Catastrophic failures are open and short circuits and insulation resistance too low. The degradation
failures include
tan § > 2 x requirement after 1000 h
Rins <0,1 x requirement after 1000 h
The Failure Rate has a confidence level of 60%.
* Detailed information is given in our Product Informations 30 and 39.
G6 February 1982



2222 640

2222 629
NOT FOR NEW DESIGN 2222 630

MINIATURE CERAMIC PLATE CAPACITORS

class 2

QUICK REFERENCE DATA

2222 629-series 2222 630-series 2222 640-series

Capacitance range 1000-22000 pF 180-4700 pF 1000-10000 pF
E3 series E12 series E6 series

Rated d.c. voltage 63V 100V 100 V

Tolerance on capacitance —20/+ 80% +10% —20/+ 50%

Basic specification |EC 384-9 |EC 384-9 (2C2) |EC 384-9 (2E2)

Climatic category (IEC 68) 10/055/21 - 55/085/21 55/085/21

APPLICATION

In a great variety of electronic circuits where a hon-linear change of capacitance with temperature

is permissible and very low losses are not of major importance, e.g. coupling and decoupling purposes.
Because of their small dimensions and close tolerance on lead-spacing the capacitors are very suitable
for circuitry with a high component density.

DESCRIPTION
The capacitors consist of a thin rectangular ceramic plate, both sides being metallized and provided
with solder-coated connecting leads that are fixed with solder having a high melting point.

The capacitors are protected by several layers of lacquer that ensures a good behaviour under humid
conditions and is resistant against commonly used cleaning solvents. They are tan coloured.
No silver migration can occur.

\ (February 1982
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2222 629
2222 630
2222 640

MECHANICAL DATA
The capacitors are available in the following versions.

Dimensions in mm

Table 1
lead spacing lead length lead diameter Fig. catalogue
L number*
222262903...
5,08 (0,2 in) =15 0,6 (0,024 in) 1 222263003...
222264003. ..
! 0 222262906 . . .
5,08 (0,2 in) 6 2 0,6 (0,024 in) 1 222263006. ..
- 222264006 . . .
222262901 . ..
2,54 (0,1in) =15 0,6 (0,024 in) 2 222263001. ..
222264001. ..
0 222262905 . ..
2,54 (0,1 in) 6 9 0,6 (0,024 in) 2 222263005. ..
- 222264005 ..
222262902. ..
2,54 (0,1 in) =15 0,4 (0,016 in) 3 222263002...
flexible 222264002 ..
Outlines

* 3 dots to be replaced by code for capacitance value, see Tables 3,4 and 5.

Fig. 3.

G8
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Miniature ceramic plate capacitors, class 2

2222 629
2222 630
2222 640

Table 2
w H approx.

size mass

mm mm g
! 36(—1,5) | 3,7(-16) | 0,14
1A 3,9(-1,2) | 40(-1,3) | 0,15
11B 45(-1,1) | 47(-13) | 0,16
1 51(-1,1) | 53(-1,3) | 0,17
v 6,2(—1,1) | 6,4(-1,2) | 0,20

Tolerance between brackets.

The thickness of the capacitors does not exceed 2,3 mm (0,09 in), except for a few types as is indicated
in Tables 3 and 4.

Lacquer on the leads

When capacitors shown in Figs 1 and 2 are mounted on printed-wiring boards with a thickness of

1,5 mm and with holes of 1,3 mm diameter or on printed-wiring boards with a thickness of 1 mm and
with holes of 0,8 mm diameter, there will be no lacquer on the leads at the lower side of the board.
For those capacitance values indicated with asterisks in Tables 3 and 4, and lead pitch of 5,08 mm, the
Jacquer on the leads is less than 2 mm.

Marking

The body of the capacitors is tan coloured. The capacitors also have a colour mark on top indicating
the temperature dependence of the capacitance; green for type 2222 629, yellow for type 2222 630,
and blue for type 2222 640. The capacitance value is indicated on the body by figures according to

Tables 3, 4 and 5 in a contrasting colour.

Mounting

When bending, cutting or flattening the leads, one should relieve them of the applied load at the
capacitor body. ’

Soldering conditions

PACKING

The capacitors are supplied in boxes of 1000.

max. 270 °C, max. 10's

\l (February 1982
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2222 629
2222 630
2222 640

ELECTRICAL DATA
Capacitors 2222 629 (colour mark green)

The capacitors are in conformity with |EC 384-9.

Unless otherwise specified all electrical values apply a at a temperature of 20 £ 1 OC, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Capacitance values measured at 1 kHz, 1V
Tolerance on the capacitarice

1000—22 000 pF; E3 series (see Table 3)
—20 to + 80%

Rated d.c. voltage at 55 °C 63V
Derated d.c. voltage at 85 0C 40V
Test voltage (d.c.) for 1 min 200 V
Test voltage (d.c.) of coating for 1 min 200 V
Insulation resistance at 10 V (d.c.) after 1 min > 1000 M2
Tan § at 1 kHz, 1V <6,5%
Category temperature range —10to + 55 °C
Storage temperature range —55to + 85 OC-
Climatic category, IEC 68 10/055/21
Table 3
cap. size Ki code in catalogue
pF see Table 2 marking number, see Table 1
1 000* l 10 102
2 200 | 2n2 222
4700 | 4n7 472
10 000 11B 10n 103
22 000 v 22n 223
100 sz6m51 100 o9
I [ ]
f=1KH ac F=1kH
% V=03 vz 1 c V=0 vz ]
) (%)
0 = 0
\\ // ™~
N L~ N
P \\ e ~
SN
00—, 0 0 Teo w0 0 0 50 Tieer 100

Fig. 4 Typical capacitance change as a function
of temperature for capacitance values 2200 pF

to 22 000 pF; dotted lines give an indication of
the behaviour at higher and lower temperatures.

Fig. 5 Typical capacitance change as a function
of temperature for capacitance value 1000 pF;
dotted lines give an indication of the behaviour
at higher and lower temperatures.

* Maximum thickness 2,5 mm (0,1 in), Hmax = 4,56 mm.

G10
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2222 629

Miniature ceramic plate capacitors, class 2 2222 630
2222 640
100 ‘ 7269195.2
f=1kHz
AC fac =0V (rm.s)—
C T=20°C
(%)
Fig. 6 Typical capacitance change 0
with respect to the capacitance \\
value at O V, as a function of
d.c. voltage, for capacitance ~
—
values 2200 to 22 000 pF. ~—
——
-100 -
0 100 Ve (V) 150
100 ‘ I 7269192
ac f=1kHz
[
(%)
Fig. 7 Typical capacitance change
with respect to the capacitance 0 LoV
value at 0 V and 20 °C, as a N — 10V
function of temperature at // /‘*?V\§_§2°V
different d.c. voltages, for 60V _\\\{\
capacitance values 2200 to / T \:§\\
N
22000 pF; Ve =0,1 V (r.m.s.). sov = -~
100 |
-50 50 T (°C) 100
20 72691831
f=1kHz
tand - -
(%) v=01v
) ) 10 =
Fig. 8 Typical tan & as a function =
of temperature, for capacitance = — =
values 2200 to 22 000 pF. B
\\
\\‘
0 s e
—-50 50 T (°C) 100

April 1982
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2222 629
2222 630
2222 640

ELECTRICAL DATA (continued)
Capacitors 2222 630 (colour mark yellow)
The capacitors are in conformity with 1EC 384-9 (2C2).

Unless otherwise specified all electrical values apply at a tem

pressure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Capacitance values,

measured at 1 kHz, 1V

perature of 20 £ 1 OC, an atmospheric

180 — 4700 pF, E12 series (see Table 4)

Tolerance on the capacitance +10% )
Rated d.c. voltage 100 v
Test voltage (d.c.) for 1 min 300 VvV
Test voltage (d.c.) of coating for 1 min 300 V
Insulation resistance at 100 V (d.c.)
after 1 min = 4000 M
Tan § at 1 kHz, 1V <3,5%
Maximum voltage dependence of the
capacitance between 0 and 40 V —5%
Category temperature range —b5 to + 85 OC
Storage temperature range —b55to +85 OC
Climatic category (IEC 68) 55/085/21
Table 4
cap Zi:: code in cap ssezec code in
pF Table marking catalogue number pF Table marking catalogue numbe
: 5 see Table 1 2 see Table 1
180* | ni8 181 1000 1A 1n0 102
220** [ n22 221 1200 1A n2 122
270 I n27 271 1500 11B 1n5 152
330 l n33 331 1800 1B 1n8 182
390 | n39 391 2200 11 2n2 222
470 | n47 471 2700 1 2n7 272
560 | n56 561 3300 v 3n3 332
680 1 n68 681 3900 v 3n9 392
820 | n82 821 4700 v 4n7 472
+s0 6 o o A 011 N I ;
AC j [ average value L] AC | f I ’ I ” '
T [T - —quaranteed limits C ] [ I 1‘ '
(/o) [ T (%o} I | !
~ - . [
0 e B Aoy e i - 0 i s ————_y
T | IR
D * 1 -
-55° 20°C 85°¢ _| [T T R
i T il J,lH,JJHH I |
50 L1 L] J e N LT
~100 -50 0 50  T(°C) 100 10 102 103 10% f (Hz) 105

Fig. 9 AC with respect to C at 20 °C as a
function of temperature. V=0,1 V; f = 1 kHz.

* Maximum thickness 2,7 mm, Hyax = 4,5 mm.

G12
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Fig. 10 Typ. AC with respect to C at
300 Hz, as a function of frequency. V=0,1 V.
** Maximum thickness 2,5 mm, Hmax = 4,5 mm.




2222 629
Miniature ceramic plate capacitors, class 2 2222 630
2222 640
100 ‘ l 7269196.2
f=1kHz
AC Vge =01V (rm.s) —
,,3 T=20°C
(%)
Fig. 11 Typical capacitance change 0
with respect to the capacitance
value at 0 V, as a function of
d.c. voltage.
-100
. 0 50 100 Ve (V) 150
25 77691 ﬁ_
AC f=1kHz
<
(%)
Fig. 12 Typical capacitance change ov—]
with respect to the capacitance 0 | ~/30V
value at 0 V and 20 °C, as a /%f — 1| gg&
function of temperature at T ,_:_-——-—-—- 100V
different d.c. voltages. > Z% ;
Vac=0,1V (rms.). A -
1
//
-25
-50 0 50 T (°C) 100
10 7269130.1
5 f=lkHz | |
}’g/’l ; V=01V
N -
Fig. 13 Typical tan § as a function 5 E
of temperature. : o
h
N
[y
-
0
-50 0 50 T (°C) 100
\ (Aprﬂ 1982 G13



2222 629
2222 630
2222 640

HHIT

ELECTRICAL DATA (continued)
Capacitors 2222 640 (colour mark blue)

The capacitors meet the essential requirements of IEC 384-9 (2E2).
Unless otherwise specified all electrical values apply at a temperature of 20 £ 1 OC, an atmospheric
prassure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Capacitance values,

measured at 1 kHz, 1V 1000—10000 pF; EE series (see Table 5)
Tolerance on the capacitance ) ‘ —20/+ 50% '
Rated d.c. voltage 100 v
Test voltage (d.c.) for T min 300V
Test voitage (d.c.) of coating for 1 min 300 Vv
Insulation resistance at 100 V (d.c.}
after 1 min = 3000 MK
Tan 8 at T kHz, 1V < 3,5%
Category temperature range —55 to + 85 0C
Storage temperature range —55 10 +85 °C
Climatic category {1EC 68) 55/085/21
Table 5
capacitance size e e code in catalogue
pr see Tabie 2 Tenne number, see Table 1
1000 i o 102
1500 ‘ | n5 152
2200 I 2n2 222
3300 1A 3n3 332
4700 18 4n7 472
6800 i 6n8 682
10000 v 10n 103

G14 February 1982 (



I 2222 629
Miniature ceramic plate capacitors, class 2 2222 630
2222 640
Graphs 72658523
measured at
Vae =1V (rms.), 0 <
f=1kHz. AC AN
< \\
(%) \\ .
P 50 ’// 5\\
-100
-100 ~50 0 50 T(°C) 100

Fig. 14 Typical capacitance change versus temperature at 0 V {d.c.).

7265551._1_ﬂ
0 —
o
AC o
< =
(%) ~L
-25 M
\‘\
Ny

~50

0 50 Viv) 100

Fig. 15 Typical capacitance change with respect to the capacitance at 20 OC versus d.c. voltage.

7272623

| =1
ov f=1kHz
20V
? PN
AC T N
OC VLA N N\
(%) % NN \
50 60V %}x
- B7Z 80V
# 100V |
~100
-100 ~50 0 50 1 (ecy 100

Fig. 16 T’ynicai capacitance change with respect to the capacitance value at 0 V and 20 OC, as a

function of temperature at different voltages.
\ (April 1982
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2222 629
2222 630
2222 640

I

Miniature ceramic plate capacitors, class 2
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2222 629
2222 630
2222 640

FLANGE VERS!ION

MINIATURE CERAMIC PLATE CAPACITORS

class 2

QUICK REFERENCE DATA

2222 629-series 2222 630-series 2222 640-series

Capacitance range 1000-22000 pF 180-4700 pF 1000-10000 pF
» E3 series E12 sefies EB series

Rated d.c. voltage 63V 100 Vv 100V

Tolerance on capacitance —20/+ 80% +10% --20/+ 50%

Basic specification 1EC 384-9 1EC 384-9 (2C2) 1EC 384-9 (2E2)

Climatic category (IEC 68) 10/055/21 55/085/21 55/085/21

APPLICATION

Electronic circuits where a non-linear change of capacitance with temperature is permissible and very

low losses are not essential, e.g. coupling and decoupling.
Because of their small size and their availability with a pitch of 2,54 mm cver the whole range, the

capacitors are ideal for circuitry with a high component density.

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized. The
tinned connecting leads are secured with a high melting point solder. The leads are provided with a
flange the guarantees leads without lacquer, making these capacitors perfectly suited for automatic
insertion.

The capacitors are protected by several layers of tan lacquer that ensures a good behaviour under humid
conditions and is resistant to all commonly used cleaning solvents.

No silver migration can occur.

\} (April 1982 G19



2222 629
2222 630 FLANGE VERSION
2222 640

MECHANICAL DATA
The capacitors are available in'the following versions.

Dimensions in mm

Table 1
lead spacing lead length lead diameter Fig. catalogue
L number (1)
bulk packed capacitors
222262909...
5,08 (0,2 in) =13 0,6 (0,024 in) 1 222263009...
222264009...
2222629 19...
5,08 (0,2 in) 4+£05 0,6 (0,024 in) 1 222263019...
2222640 19...
222262908...
2,54 (0,1in) =13 0,6 (0,024 in) 2 222263008. ..
222264008. ..
222262918...
© 2,54 (0,1in) 4+05 0,6 (0,024 in) 2 222263018...
2222640 18. ..
capacitors on tape
222262953 ..
— - 0,6 {0,024 in) 1812) 222263053. ..
222264053 ..

Outlines

‘G—W—F

H
21,3*%2(Fig.2)
|-
\ ]m,as*%z (Fig.1) 3
NI
—— L degassing groove
ORI DETA”.. 7283943
& +(0):15—. 7783944.A
Fig. 1. Fig. 2
(1) 3 dots to be replaced by code for capacitance value, see Tables 3, 4 and 5.
(2) Capacitors are according to Fig. 1 except for the lead length. Fig. 18 is found under ""Packing”.
(3) The longest axis of the possible ellips has a minimum length of 1,4 mm.
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2222 629

Miniature ceramic plate capacitors, class 2 . 2222 630
2222 640
Table 2
W(mm) H(mm) approx.
mass
size Fig. 1 Fig. 2 g

| 3,6(-1,5) | 6,3(—1,8)| 5,0(—1,5) 0,14
1A 3,9(-1,2) | 6,7(-1,8)| 5,3(—1,5) 0,15
1B 45(-1,1) | 7,3(-1,8)| 6,0(—1,5) 0,15
I 51(=1,1) | 7,9(-1,7)| 6,6(-1,4) 0,17 Tolerance between brackets.
v 6,2(-1,1) | 9,0(-1,7) | 7,7(-1,4) 0,20

The thickness of the capacitors does not exceed 2,3 mm (0,08 in), except for a few types as is indicated
in Table 3.

Marking

The body of the capacitors is tan coloured. The capacitors also have a colour mark on top indicating
the temperature dependence of the capacitance; green for type 2222 629, yellow for type 2222 630,
and blue for type 2222 640. The capacitance valueis indicated on the body by figures according to
Tables 3, 4 and 5 in a contrasting colour.

Mounting

When bending and cutting or flattening the leads, one should relieve them of the applied load at the
capacitor body.

Soldering conditions max. 270 °C, max. 10 s ‘

The capacitors are mounted on printed-wiring boards (hand mounting or automatic insertion). Due to
the flange on the leads solder connections are free from lacquer. The flange is provided with a degassing
groove.
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2222 629
2222 630
2222 640

FLANGE VERSION

ELECTRICAL DATA
Capacitors 2222 629 (colour mark green)
The capacitors conform to 1EC 384-9.

Unless otherwise specified all electrical values apply a at a temperature of 20 ¢ 1 9C, an atrnospheric .

pressure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Capacitance values measured at 1 kHz, 1V

Tolerance on the capacitance

1000-—-22 000 pF; E3 series (see Table 3)

—20 to + 80%

Rated d.c. voltage at 55 OC 63V
Derated d.c. voltage at 85 OC 40V
Test voltage (d.c.) for 1 min 200 v
Test voltage (d.c.) of coating for 1 min 200 Vv
Insulation resistance at 10 V {d.c.) after 1 min = 1000 M
Tan § at 1 kHz, 1V < 6,5%
Category temperature range —10to + 55 °C
Storage temperature range —55 10 +85°C
Climatic category, IEC 68 10/055/21
Tablie 3
cap. size ki code in catalogue
oF see Table 2 maring number, see Table 1
1 000* i 0 102
2200 1 2n2 222
4706 i 4n7 472
10 000 1B 10n 103
22 000 v 22n 223
w00 2260 100 : | 128903
L
ac f=1kHz ac fatkHz | |
< V=01V c V=01V
%) (%)
0 e N 0
- / \\ /‘/ ™~
/ AN 271 T~
P AN g ~ 1
Vv <L
oo LI TTTT 100 L J
-50 [) 50 T (°C) 100 =50 0 50 T (°C) 100
Fig. 3 Typical capacitance change as a function  Fig. 4 Typical capacitance change as a function
of temperature for capacitance values 2200 pF of temperature for capacitance value 1000 pF;
to 22000 pF; dotted lines give an indication of  dotted lines give an indication of the behaviour
the behaviour at higher and lower temperatures.  at higher and lower temperatures.
* Maximum thickness 2,6 mm (0,1 in), Hypay = 4,5 mm.
G22 April 1982




2222 629

. Miniature ceramic plate capacitors, class 2 2222 630
2222 640
100 T i 12691952
B
f=1kHz
AC Voo = 0,1V (nm.s) —
C T=20°C
(%)
Fig. 5 Typical capacitance change )
with respect to the capacitance ™~
value at 0 V, as a function of
d.c. voitage, for capacitance
values 2200 to 22 000 pF. =N
B
-100
0 1C0 Ve (V) 150
100 1 ‘ 72691922
AC f=1kHz
C
(%)
Fig. 6 Typical capacitance change
with respect to the capacitance 0 ——QV
value at 0 V and 20 0C, as a TN - 10V
function of temperature at 40V :§—§20V ¢
different d.c. voltages, for 0 S e
capacitance values 2200 to T ST
22000 pF; Voo = 0,1V (r.m.s.). B0V ‘Ei -
-100 i
-50 50 T (°C) 100
20 l lrzsm 3.1
5 f=1kHz
tan - i
(°/s) v=01v
. . . 10 -
Fig. 7 Typlcal tan § as a function -
of temperature, for capacitance ] -
values 2200 to 22 000 pF.
\\
\\,__
0 i | o—
—=50 50 T (°C) 100
N
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2222 629
2222 630 FLANGE VERSION
2222 640

ELECTRICAL DATA (continued)
Capacitors 2222 630 (colour mark yellow)

The capacitors conform to IEC 384-9 (2C2). .
Unless otherwise specified all electrical values apply at a temperature of 20 + 1 OC, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Capacitance values, .
measured at 1 kHz, 1V 180 — 4700 pF, E12 series (see Table 4)

Tolerance on the capacitance + 10%
Rated d.c. voltage 100 v
Test voltage (d.c.) for 1 min 300V
Test voltage (d.c.) of coating for 1 min 300 v
Insulation resistance at 100 V (d.c.)
after 1 min = 4000 MQ
Tan 6 at1kHz, 1V <3,5%
Maximum voltage dependence of the
capacitance between 0 and 40 V —5%
Category temperature range —55 to + 85 O°C
Storage temperature range —55 to +85 OC
Climatic category (IEC 68) 55/085/21
Table 4
cap zi:: ) code in cap f‘: code in
: marking catalogue number ) marking catalogue number
pF Tazble see Table 1 pF Ta2ble see Table 1
180* | n18 181 1000 HA 1n0 102
220** | n22 221 1200 HA n2 122
270 l n27 271 1500 1B 1n5 152
330 1 n33 331 1800 11B 1n8 182
390 1 n39 391 2200 1l 2n2 222
470 | n47 471 2700 i 2n7 272
560 ! n56 561 3300 \Y 3n3 332
680 | n68 681 3900 v 3n9 392
820 | n82 821 4700 v 4n7 472
50 T s +50 1262080
AC average value AC
c — = gquaranteed limits C
(©o) I (%%o)
0 iy 0
/_ i R H—
E : N
hls we e
. 1 | i ; |
100 -50 0 50 T(C) 100 10 102 103 10% f (Hz) 105
Fig. 8 AC with respect to C at 20 9C as a Fig. 9 Typ. AC with respect to C at

function of temperature. V = 0,1V, f=1kHz. 300 Hz, as a function of frequency. V = 0,1V.
*  Maximum thickness 2,7 mm, Hpyax = 4,5 mm.
** Maximum thickness 2,5 mm, Hmax = 4,5 mm.

G24
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2222 629

Miniature ceramic plate capacitors, class 2 2222 630
2222 640
7269196.2
100 \ l !
f=1kHz
AC Vae =01V (rms)—
Cc T=20°C
(%)
0

Fig. 10 Typical capacitance change
with respect to the capacitance
value at 0 V, as a function of

d.c. voltage.

-100

0 50 100 Vae (V) 150
25 l 7769194
f=1kHz
AC
C
. (%)
Fig. 11 Typical capacitance change oV —
with respect to the capacitance 0 I gov |
[¢] L oV
}/alue.at 0 \f/ and 20°C, as a =T | | | 1sov|
L.mctlon of temperature at ] e I 100V
different d.c. voltages. P
Vae=0,1V (rm.s.). :/ - N
//
-25
-50 0 50 T (°C) 100
10 l |7269_9_D;!_
f=1kHz
tand v=01v | |
(°/o)
\‘
Fig. 12 Typical tan § as a function 5
of temperature.
~ ~N
I~
-
0
-50 0 50 T (°C) 100
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2222 629
2222 630 FLANGE VERSION
2222 640

ELECTRICAL DATA (continued)
Capacitors 2222 640 (coiour mark blug)

The capacitors meet the essential requirements of IEC 384-9 (2E2).
Unless otherwise specified all eiectrical values apply at a temperature of 20 + 1 0C, an atrmospheric
pressure of 86 to 106 kPa and a relative humidity of 63 to 67%. '

Capacitance values,

measured at 1 kHz, 1V 1000—10000 pF; ES series (see Tabie 5)
Tolerance on the capacitance —20/+ 50% '
Rated d.c. voltage 100 Vv
Test voltage (d.c.) for 1 min 300 vV
Test voltage (d.c.) of coating for 1 min 7 300 Vv
Insulation resistance at 100 V (d.c.) :

after 1 min = 3000 V2
Tan § at 1 kHz, 1V < 3,5%

Category temperature range —b55 to +85 °C

Storage temperature range ~-55 to + 85 °C

Climatic category {IEC 68) 55/085/21

Table 5

capacitance size . R code in catalogue
pF see Tahle 2 marking number, see Table 1

1000 | 1n0 i 102

1500 . | 1n5 152

2200 | 2n2 222

3300 HA 3n3 332

4760 1B 4n7 472

6800 1 : 6n8 682

10000 v 10n 103
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2222 629

Miniature ceramic plate capacitors, class 2 . 2222 630
2222 640
7265552.3
Graphs, -
measured at
Vae=1V(rms) © AN
f  =1kHz AC _‘\ \
C N N i
(%) - 1 Y -
| L I N < -
=50 W . ! <
p !
- 1L ~
RN
I T 1|
i B I 1N L
i R || Ll
100 1 HEEEEE
-100 -50 8] 50 TI°C) 100

Fig. 13 Typicel capacitance change versus temperature at 0v (d.c.).

7265551.1
sz
0 ——
[,

C
< 1 T
(%) .

o,
25 \\
!
—50 | |
0 50 Viv) 100

Fig. 14 Typical capacitance change with respect to the capacitance at 20 9C versus d.c. voltage.

7272623

i =1kH
40V - f AL
20V i
0 ZIN A LoV
ac % %\
: EES
(%) A NN
s 50V PN
0 4 8oV -
100V —
-100
-100 ~50 0 50 T (Oc) 100

Fig. 15 Typical capacitance change with respect to the capacitance value at 0V and 20°C, as a
function of temperature at different voltages.

e
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2222 629
2222 630 FLANGE VERSION

2222 640

— PACKING

The capacitors 2222 629 53 . . ., 2222 63053 . . . and 2222 640 53 . . . are supplied on tape on reels,
4000 capacitors per reel (Figs 18, 19, 20).
All other versions are supplied in boxes of 1000.

Capacitors on tape on reels

T — '
= b el
Fo
L[ Ve 1“’
el | wT,‘WoI T

-

I
i

PP R— P

— direction of unreeling [}
o Y,
detail A '
Fig. 16 Capacitors on tape; see Table 6 for dimensions
of versions 2222 62953 . , ., 2222 63053 . . . and 2222 64053 . . .
Table 6
dimensions
symbol
nominal tolerance
Lead diameter d 0,6 +0,06/-0,05
Pitch between capacitors P 12,7 +1,0
Feed-hole pitch Pg 12,7 +0,2*
Feed-hole centre to lead centre P4 3,85 +0,7
Feed hole centre to component centre Py 6,35 +1,0
Lead-to-lead distance F 5,0 +0,8/-0,2
Fo 5,08 +0,5/-0,1
Component alignment Ah 0 +1,0
Tape width W 18,0 -0,5
Hold-down tape width Wo 6,0 +0,5
Hole position W1 9,0 +0,6
Hold-down tape position Wo 0 +2
Flange to tape centre Ho 18,25 +1,5/-0,5
Component height H1q 30,5 max.
23 min.
Length of snipped lead L " max.
Feed-hole diameter Do 4,0 +0,2
Total tape thickness t 0,5 +0,2
_— _

Note: See Tables 1 and 2 for dimensions of capacitors.
* Cumulative pitch error: + < 1 mm/20 pitches.
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2222 629

Miniature ceramic plate capacitors, class 2 22 2 2 630
2222 640

Extraxtion force for component in the tape plane,

vertically to direction of unreeling min. 5 N

Break force of tape . min. 15 N

Pull-off force main tape — reel max. 25 N

Maximum 0,5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive
vacant positions is followed by at least 6 consecutive components. The tape begins and ends with 5 empty

| I | ]
I I
& 010 @ ©

L— 12,7+0,2-»

19_§
main tape
¥
=—c_ 7 ee—e———%
7283806.1 1max connection tape adhesive tape

Fig. 17 Connection of tapes.

arbor hole @30

401

7283805.2A
™W50,5m
'y ax

Fig. 18 Reel with capacitors on tape.
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2222 631; 632

NOT FOR NEW DESIGN ' 2222 638
2222 641; 642

MINIATURE CERAMIC PLATE CAPACITORS

class 1, temperature compensating types

QUICK REFERENCE DATA

Capacitance range 0,56 to 560 pF (E12 series)

Rated d.c. voltage 100 V

Tolerance on capacitance + 2% or + 0,25 pF

Temperature coefficients P100, NPO, NO75, N150, N220
N330, N470, N750, N1500

Basic specification |EC 384-8, sub-class 1B

Climatic category (IEC 68) ' 55/085/21

APPLICATION

In a wide variety of electronic equipment, e.g. as temperature compensating capacitors in tuning
circuits and filters, as coupling and decoupling capacitors in high-frequency circuits where low losses
and good d.c. behaviour are required.

Their small dimensions are an advantage in all cases where space-saving is important.
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2222 631 632
2222 638
2992 641 642

DESCRIPTION

The capacitors consist of a thin rectangular ceramic piate, both sides being metallized and provided
with connecting leads. They are insulated by a coating method that ensures an excellent behaviour
under humid conditions. The colour of the capacitor body is grey. The capacitors distinguish them-
selves by smali dimensions, narrow tolerances on the lead spacing and very little and well defined
lacquer on the leads. The electrical properties are characterized by low losses, a very close standard
toierance on the capacitance (+ 0,25 pF or 2%), high stability and, owing to the absence of silver, an
extremely good d.c. behaviour.*

MECHANICAL DATA Dimensions in mm
The capacitors are available in the following versicns.
Table 1
lead spacing lead length lead diameter Fig. catalogue

. L number ***
5,08 (0,2 in) =15 0,6 (0,024 in) 1 22228638.....
5,08 (0,2 in) 6.5 0,6 (0,024 in) 1 2222642 ... ..
2,54 (0,1 in) =15 0,6 (0,024 in) 2 2222631.....
2,54 (0,1 in) 6.5 0,6 (0,024 in) 2 2222641 . ...
2,54 (0,1 in) =15 0,4 (0,016 in) ** 3 2222632.....
Outlines

/ T
»4 A ’”""I e
£02

72832911

Fig. 1. Fig. 2. Fig. 3.

* Capacitors with siiver electrodes suffer from the “silver migration” effect. Silver particles move
from one electrode to the other under the influence of a d.c. voltage and moisture. Capacitors
with silver electrodes are considerably larger.

**  Flexible leads.

*** For suffix see Tables 310 11.
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2222 631, 632
2222 638
2222 641 642

Miniature ceramic plate capacitors, class 1B

.
—

Table 2
. W H appfox.
size mass
mm mm
g
. -
| 3,6 (—1,5) 3,7 (-1,6) 0,14
HA 391{-12) 4,0 (-1,3) 0,15
1iB 45 {(-1,1) 4,7 {(=1.3) 0,15
i 5,1 (-1,1) 5,3 (-1,3) 0,17
v 6,2 (--1,1) 6,4 (—1,2) 0,20
vV 6,2 {-—1,1) 8,4 (—16) 0,20 Tolerance between brackets.

The thickness of the capacitors does not exceed 2,3 mm (0,08 in), except for a few types as is indicated
in Tables3to 11.-

Lacquer on the leads

When capacitors shown in Figs 1 and 2 are mounted on printed-wiring boards with a thickness of
1,5 mm and with heles of 1,3 mm diameter, or on printed-wiring boards with a thickness of 1 mm and
with hales of 0,8 mm diameter, there will be no lacquer on the leads at the lower side of the board.

For those capacitance values indicated with asterisis in Tables 3 to 10, and lead pitch of 5,08 mm, the
lacquer on the leads is less than 2 mm.

Marking

The temperature coefficient is indicated by a colour code as per |IEC and E{A recommendations.
The capacitance value is indicated on the body by figures in a contrasting colour.

Mounting

When bending, cutting or flattening the leads, they shouid be relieved of the applied load at the

capacitor body,

Soldering conditions max. 270 °C, max. 10s <=—

PACKING
1000 capacitors per box, size V in boxes of 500.

w February 1982 G35



2222 631; 632
2222 638
2222 641; 642

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 384-8. Unless stated otherwise all electrical values
apply at an ambient temperature of 20 + 1 OC, an atmospheric pressure of 86 to 106 kPa and a relative

humidity of 63 to 67%.
Capacitance values* and tolerances,

measured at 1 MHz, <5V see Tables 3 to 11
Rated d.c. voltage 100 v
Test voltage (d.c.) for 1 min 300 V
Test voltage (d.c.) of coating for 1 min 300 vV
Insulation resistance after 1 min

at 100 V (d.c.) = 10000 M2
Tan 6* at 1 MHz, <5V 15

for C <50 pF ‘ <15(€+0,7) x 10-%; max. 55 x 10+

for C>50 pF <15x 104
Category temperature range —55 to + 85 0C
Storage temperature range —55to + 85 0C
Climatic category, |EC 68 55/085/21

* Including 2 mm per connecting lead.
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Miniature ceramic plate capacitors, class 1B

2222 631; 632

2222 638

2222 641; 642

Capacitors with a temperature coefficient P100, rated voltage 100 V (d.c.)

Capacitance range

. . AC
Temperature coefficient of the capacitance (

Tolerance on the temperature coefficient

C.AT)

0,56 to 47 pF (E12 series)

+100 x 10°%/K

for C <22 pF (=40 to + 120) x 10-¢/K
for C =22 pF +40 x 10°¢/K
Marking colour of the temperature coefficient red/violet
Table 3
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
0,56* + 0,25 pF | p56 03567
0,68 + 0,25 pF 1 p68 03687
0,82%* + 0,25 pF | p82 03827
1,0%* +0,25 pF 1 1p0 03108
1,2 +0,25 pF | 1p2 03128
1,5 +0,25 pF | 1p5 03158
1,8 + 0,25 pF [ 1p8 03188
2,2 +0,25 pF | 2p2 03228
2,7 + 0,25 pF | 2p7 03278
3.3 + 0,25 pF | 3p3 03338
3,9 + 0,25 pF | 3p9 03398
4,7 + 0,25 pF 1 4p7 03478
5,6 + 0,25 pF | 5p6 03568
6.8 +0,25 pF | 6p8 03688
8,2 + 0,25 pF 1A 8p2 03828
10 +2% HA 10p 04109
12 2% 1B 12p 04129
15 +2% 11B 15p 04159
18 +2% 11 18p 04189
22 +2% 11 22p 04229
27 +2% v 27p 04279
33 +2% v 33p 04339
39 +2% Vv 39p 04399
47 +2% \Y 47p 04479

* Maximum thickness 2,7 mm, Hmax = 4,5 mm.
** Maximum thickness 2,56 mm, Hpay = 4,5 mm.
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2222 831, 632
2222 838
2222 641, 642

Capacitors with a temperature coefficient NP0, rated voltage 100 V (d.c.)

Capacitance range 1.8 to 120 pF {E12 series)
Temperature coefficient of the capacitance (~A—C—) 0 x 10°/K
C.AT
Tolerance on the temperaiure coefficient
for C <22 pF (—40 to + 120) x 10°5/K
for C 2> 22 pF + 30 x 10°5/K
Marking colour of the temperature coefficient black
Table 4
size suffix of
cap. toierance see marking catalogue number
nF ' Table 2 see Table 1
1,8% +0,25 pF ! 118 09188
2,2% +0,25 pF | 2p2 09228 -
2,7 +0,25 pF ! 2p7 09278
3,3 +0,25 pF ! 3p3 09338
3,8 " 0,25 pF | 3p5 09398
4,7 +0,25 pF | 4p7 09478
5,6 0,25 pF | 5p6 09568
5,8 . +0,25 pF i 6n8 09688
8,2 0,25 pF ! 8p2 09828
10 = 2% i 10p 10109
12 2% ! 12p 10129
15 + 2% 1 15p 10159
18 * 2% | 18p 10189
— 22 +2% b 22p 10229
— 27 +2% 1 27p 10279
—— 33 2% i 33p 10339
39 * 2% 1A 39% 10399
i 47 2% . HA 47p ‘ 10479
59 2% 1B 56p 10569
68 +2% 1B 68p 10689
a2 £ 2% e 82p 10829
100 +2% H1 n10 101017
120 2% 11 nt2 10121

* Maxirnurn thickness 2,5 mm, Hypgx = 4,5 mm.
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2222 631, 832

Miniature ceramic plate capacitors, class iB 2222 638

2222 641; 642

Capacitors with a temperature coefficient NO75, rated voltage 100 V {d.c.)

Capacitance range 3,9 to 120 pF (E12 series)
Temperature coefficient of the capacitance <EI_A1-&C?) —75 x 10°°/K
Tolerance on the temperature coefficient
for C <22 pF (—40 to + 80) x 10°%/K
for C>22 pF +30 % 10°%/K
Marking colour of the temperature coefficient | red
Table 5
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* + 0,25 pF i 3p9 27398
4,7* +0,25 pF i 4p7 27478
5,6 £0,25 pF 1 5p6 27568
6,8 + 0,25 pF | 6p8 27688
8.2 +0,25 pF i 8p2 27828
10 = 2% i 100 28102
12 £ 2% ! 120 28129
15 2% | 15p 28159
1 2% ! 18p 28189
22 +2% HA 22p 28220
27 £ 2% HA 27p 28279
33 + 2% 1B 33p 28339
39 2% B 39 28399
47 + 2% 1 47p 28479
56 + 2% ti 56p 28569
68 £ 2% Y% 688p 28688
82 +2% v 82p 28829
100 + 2% \ n10 28101
120 2% Y n12 28121

* Raximum thickness 2,5 mm, Hmgy = 4,5 mm.
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2222 631; 632
2222 638
2222 641; 642

Capacitors with a temperature coefficient N150, rated voltage 100 V (d.c.)

Capacitance range

- . AC
Temperature coefficient of the capacitance (

Tolerance on the temperature coefficient
for C< 22 pF

C.AT

)

3,9 to 150 pF (E12 series)

—150 x 10°5/K

(—40 to +60) x 10°%/K

for C=> 22 pF +40 x 10%/K
Marking colour of the temperature coefficient orange
Table 6
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* © 0,25 pF [ 3p9 33398
4,7%* +0,25 pF [ 4p7 33478
5,6 +0,25 pF | 5p6 33568
6,8 +0,25 pF | 6p8 33688
8,2 +0,25 pF I 8p2 33828
10 +2% | 10p 34109
12 +2% | 12p 34129
15 +2% | 15p 34159
18 +2% 1 18p 34189
22 = 2% i 22p 34229
27 +2% | 27p 34279
33 +2% | 33p 34339
39 +2% 1A 39% 34399
47 +2% HA 47p 34479
56 - +2% 1B 56p 34569
68 +2% 1B 68p 34689
82 +2% ] 82p 34829
100 +2% 11 n10 34101
120 +2% v n12 34121
150 +2% 1\ n15 34151

¥ Maximum thickness 2,7 mm, Hpo, = 4,5 mm.
*¥* Maximum thickness 2,5 mm, Hy 5, = 4,5 mm.
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Miniature ceramic plate capacitors, class 1B

2222 631; 632
2222 638

2222 641; 642

Capacitors with a temperature coefficient N220, rated voltage 100 V (d.c.)
3,9 to 150 pF (E12 series)

Capacitance range

Temperature coefficient of the capacitance (CAACT) —220 x 10°%/K
Tolerance on the temperature coefficient ' :
for C <22 pF (—40 to + 60) x 10-%/K
for C>22pF +40 x 10°%/K
Marking colour of the temperature coefficient yellow
Table 7
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* +0,25 pF | 3p9 39398
4,7** +0,25 pF | 4p7 39478
5,6** + 0,25 pF 1 5p6 39568
6,8 + 0,25 pF 1 6p8 39688
8,2 +0,25 pF | 8p2 39828
10 +2% l 10p 40109
12 +2% l 12p 40129
15 £ 2% 1 15p 40159
18 £2% | 18p 40189
22 £ 2% | 22p 40229
27 +2% 1A 27p 40279
33 2% 1A 33p 40339
39 * 2% 11B 39 40399
47 £2% 11B 47p 40479
56 +2% 11 56p 40569
68 +£2% i 68p 40689
82 +2% v 82p 40829
100 +2% v n10 40101
120 +2% \Y, n12 40121
150 2% \Y, n15 40151

*  Maximum thickness 2,7 mm, Hmayx = 4,5 mm.
** Maximum thickness 2,5 mm, Hyax = 4,6 mm.
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2222 631, 632
222 638
2222 641, 642

Capacitors with a temperature coefficient N330, rated voltage 160 V (d.c.)

Capacitance range 4,7 to 180 pF (E12 series)
Temperature coefficient of the capacitance (Eéf?) —330 x 10°5/K
Tolerance on the temperature coefficient +60 x 10°%/K.
Marking colour of the temperature coefficient green
Table 8
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
4,7% +0,256 pF | 4p7 45478
56** + 0,25 pF ] 5p6 45568
6,8 + 0,25 pF i 6p8 45688
8,2 + 0,25 pF | 8p2 45828
10 0,25 pF ! 10p 46109
12 £ 2% | 12p 46122
15 + 2% | 15p 46159
13 +2% ! 18p 46189
22 2% ot 22p 46229
27 + 2% ! | 27p 45279
33 £ 2% HA 33p 46339
39 2% HA 3% 48355
47 + 2% 1B 47p 46472
56 2% "B 26p 46569
68 + 2% i 68p 46689
32 2% Hi 22p 46829
100 + 2% v n10 46101
120 2% v n12 46121
50 2% \% n15 46151
180 * 2% \% n18 46181

¥ Maximum thickness 2,7 mm, Hypay = 4,5 mm.
“* Maximum thickness 2,5 mm, Hpay = 4,5 mm.
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Miniature ceramic piate capacitors, class 18

Capacitors with a temperature coefficient N470, rated volitage 100 V {d.c.}

Capacitance range

Teinperature coefficient of the capacitance (—c—;——&_—‘:)
. ¥

Tolerance on the temperature coefficient
for C <22 pF

2222 631, 632

2222 638

2222 641 642

6,8 to 220 pF {E12 series)

—470 x 10°%/K

{—90 to + 250) x 10°°/K

for C>22 pF + 60 x 10K
Marking colour of the temperature coefficient blue
Table 9
size suffix of
cap. tolerance see marking catalogue number
pF : Table 2 see Table 1
6,8% +0,25 pF i 6p8 51688
8,2* +0,25 pF | 8p2 51828
10 = 2% | 100 52109
12 2% t 12p 52129
15 +2% | i5p 52159
18 + 2% i 18p 52189
22 + 2% i 22p 52229
27 i £ 2% ! 27p 52279
33 ; + 2% i 33p 52339
39 | + 2% A 39 5239¢
47 | + 2% HA 47p 52479
56 + 2% e 56p 52569
68 2% 1B 68p 52689
82 2% i 32p 5282$
100 £ 2% HE n10 52101
120 £ 2% v n12 52121
150 £ 2% i v ntbs 52151
180 + 2% \Y% ni8 52181
220 + 2% \% n22 52221

* Maxirnum thickness 2,5 mm, Hpax = 4,5 mm.
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2222 631; 632
2222 638
2222 641; 642

Capacitors with a temperature coefficient N750, rated voltage 100 V (d.c.)

Capacitance range

- X AC
Temperature coefficient of the capacitance

Tolerance on the temperature coefficient

)

C.AT

3,9 to 330 pF (E12 series)

—750 x 10°5/K

for C <22 pF (=120 to + 250} x 10°%/K
for C > 22 pF 120 x 10°%/K
Marking colour of the temperature coefficient violet
Table 10
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* +0,25 pF | 3p9 57398
4,7 +0,25 pF | 4p7 57478
5,6 +0,25 pF | 5p6 57568
6,8 *+0,25 pF | 6p8 57688
8,2 + 0,25 pF | 8p2 57828
10 +2% | 10p 58109
12 +2% | 12p 58129
15 +2% | 15p 58159
18 +2% [ 18p 58189
22 + 2% i 22p 58229
27 +2% | 27p 58279
33 +2% | 33p 58339
39 +2% | - 39p 58399
47 +2% N 47p 58479
56 +2% 1A 56p 58569
68 +2% 1A 68p 58689
82 +2% 11B 82p 58829
100 +2% 11B n10 .58101
120 +2% 1 n12 58121
150 : +2% 1l n15 58151
180 +2% v n18 58181
220 +2% v n22 58221
270 +2% \% n27 58271
330 +2% \% n33 58331

* Maximum thickness 2,5 mm, Hmax = 4,56 mm.
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Miniature ceramic plate capacitors, class 1B

2222 631; 632

2222 638

2222 641 642

Capacitors with a temperature coefficient N1500, rated voltage 100 V (d.c.)
18 to 560 pF (E12 series)

Capacitance range

Temperature coefficient of the capacitance ( CAACT) —1500 x 16°%/K
Tolerance on the temperature coefficient (0 to +500) x 1076 /K
Marking colour of the temperature coefficient orange/orange
Table 11
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
18* 2% | 18p 70189
22 +2% 1 22p 70229
27 + 2% ! 27p 70279
33 +2% | 33p 70339
39 2% 1 39p 70399
47 £ 2% | 47p 70479
56 +2% 1 56p 70569
68 +2% | 68p 70689
82 +2% | 82p 70829
100 +2% 1A n10 70101
120 +2% 1A n12 70121
150 +2% 1B n15 70151
180 2% 11B n18 70181
220 £2% " n22 70221
270 +2% 1l n27 70271
330 +2% \% n33 70331
390 +2% v n39 70391
470 +2% Y, n47 70471
560 +2% Y n56 70561

* Maximum thickness 2,5 mm, Hyyax = 4,6 mm.
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Miniature ceramic plate capacitors, class 18
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NOT FOR NEW DESIGN

2222 650

MINIATURE CERAMIC PLATE CAPACITORS

class 1, 500 V (d.c.), temperature compensating types

QUICK REFERENCE DATA

Capacitance range

Rated d.c. voltage

Tolerance on capacitance

Temperature coefficients

Basic specification
Category (IEC68)

0,47 to 270 pF (E12 series)

500 V

+2% or £ 0,25 pF

P100, NPO, N150, N750, N1500
|EC 384-8, sub-class 1B
55/085/21

APPLICATION

In a great variety of electronic circuits, e.g. in filters and tuning circuits where high stability and/or
temperature compensation are needed. Because of their small size the capacitors are very suitable for
circuitry with high componenet density.

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized and
provided with connecting leads. They are insulated by a coating that ensures a good behaviour under
humid conditions. The colour of the capacitor body is grey. The capacitors distinguish themselves by

small dimensions and narrow tolerances on the lead spacing.

The electrical properties are characterized by low iosses, a very close standard tolerance on the capa-
citance (+ 0,25 pF or 2%), high stability and, owing to the absence of silver, an extremely good d.c.
behaviour.

MECHANICAL DATA

Table 1
approx.
size w H mass
g

| 3,6(—1,5) 3,7(-1,8) 0,15
1A 3,9(-1,2) 4,0(-1,3) 0,15
1B 4,5(-1,1) 4,7(-1,3) 0,16
i 5,1(-1,1) 5,3(—1,3) 0,17
v 6,2(—1,1) 6,4(—1,2) 0,21
\% ©6,2(-1,1) 8,4(-1,6) 0,23

Tolerance between brackets.

Except for the types indicated in Tables 2 to 6, the thickness of the capacitor does not exceed 2,3 mm.

Dimensions in mm

Fig. 1.
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2222 650

Lacquer on the leads

When the capacitors are mounted on printed-wiring boards with a thickness of 1,5 mm and with holes
of 1,3 mm diameter, or on printed-wiring boards with a thickness of 1 mm and with holes of 0,8 mm
diameter, there will be no lacquer on the leads at the lower side of the board. For those capacitance
values indicated with asterisks in Tables 2 to 6, the lacquer on the leads is less than 2 mm.

Marking

The temperature coefficient is indicated by a colour code as per IEC and EIA recommendations. The
capacitance value and the voltage are indicated on the body by figures in a contrasting colour, see
Tables 2 to 6.

Mounting

When bending, cutting or flattening the leads, they should be relieved of the applied load at the
capacitor body,

Soldering conditions max. 270 °C, max. 10 s

The capacitors are mounted on printed-wiring boards (hand mounting or automatic insertion). Due to
the flange on the leads solder connections are free from lacquer. The flange is provided with a degassing
groove.

PACKAGING
1000 items per box, size V in boxes of 500.

ELECTRICAL DATA

The capacitors meet the essentiai requirements of IEC 384-8. Unless stated otherwise all electrical
values apply at an ambient temperature of 20 + 1 OC, an atmospheric pressure of 86 to 106 kPa and a
relative humidity of 63 to 67%.

Capacitance values and tolerances, 0,47 to 270 pF, E12 series,
measured-at 1 MHz, <5V see Tables 2 to 6

Rated d.c. voltage 500 V

Test voltage (d.c.) for 1 minute 1250 v

Test voltage (d.c.) of coating for 1 minute 1250 V

Insulation resistance at 500 V (d.c.)
after 1 min > 10 000 M2

Tan § at 1 MHz, <5 V* 15
for C <50 pF <15 (—6—+O,7).10"’
for C>B50pF <15.10*

Category temperature range ' —55to+85°C

Storage temperature range —55to +85°C

Climatic category (IEC68) 55/085/21
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Miniature ceramic plate capacitors, class 1

2222 650

Capacitors with temperature coefficient P100
Capacitance range
Temperature coefficient of the

)

. AC
capacitance (

0,47 to 33 pF (E12 series) -

+100 x 10°%/K

] C.AT
Tolerance on the temperature coefficient
for C< 22 pF (—40 to + 120) x 107%/K
for C > 22 pF +40 x 10%/K
Marking colour of the temperature coefficient red/violet
Table 2
cape:;:;:tance tolerance size marking catalogue number
0,47* + 0,25 pF | P47 500 2222 650 03477
0,68* +0,25 pF | P68 500 03687
1,0 * + 0,25 pF | 1PO 500 03108
1,2 * + 0,25 pF | 1P2 500 03128 -
156 * + 0,25 pF | 1P5 500 03158
1,8 * + 0,25 pF 1 1P8 500 03188
2,2 + 0,25 pF | 2P2 500 03228
2,7 + 0,25 pF | 2P7 500 03278
33 +0,25 pF | 3pP3 500 03338
39 + 0,25 pF | 3P9 500 03398
4,7 + 0,25 pF 1A 4pP7 500 03478
5,6 + 0,25 pF HA 5P6 500 03568
6,8 + 0,25 pF 11B 6P8 500 03688
8,2 + 0,25 pF 11B 8P2 500 03828
10 +2% 1 10P 500 04109
12 +2% 11 12P 500 04129
15 +2% i 15P 500 04159
18 + 2% v 18P 500 04189
22 +2% v 22P 500 04229
27 +2% \% 27P 500 04279
33 +2% \% 33pP 500 04339

* Maximum thickness 2,56 mm.
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2222 650

Capacitors with a temperature coefficient NPO

Capacitance range ’ ) 0,82 to 47 pF (E12 series)
Temperature coefficient of the
. AC 6
capacitance (EI:I_—) 0x 10-%/K
Tolerance on the temperature coefficient
for C<22pF (—40 +120) x 10-%/K
for C > 22 pF +30 x 10°%/K
Marking colour for the temperature coefficient black
Table 3
capa;::;tance tolerance size marking catalogue number
0,82* +0,25 pF | P82 500 2222 650 09827
1 0* +0,25 pF | 1PO 500 09108
1,2 * +0,25 pF | 1P2 500 09128
1,56 ** + 0,25 pF 1 1P5 500 09158
1,8 ** +0,25 pF 1 1P8 500 09188
2,2 ** +0,25 pF | 2P2 500 09228
2,7 ** +0,25 pF | 2P7 500 09278
3,3 ** + 0,25 pF 1 3P3 500 09338
39 +0,25 pF 1 3P9 500 09398
4,7 *+ 0,25 pF | 4pP7 500 09478
5,6 +0,25 pF | 5P6 500 - 09568
6,8 +0,25 pF 1A 6P8 500 09688
8,2 +0,25 pF HA 8pP2 500 09828
10 +2% 11B 10P 500 10109
12 +2% 11B 12P 500 10129
15 2% 11B 15P 500 10159
18 +2% 1l 18P 500 10189
22 +2% 1 22P 500 10229
27 *+2% v 27pP 500 10279
33 2% v 33P 500 10339
39 + 2% v 39pP 500 10399
47 +2% \% 47P 500 10479

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1

2222 650

Capacitors with a temperature coefficient N150
Capacitance range
Temperature coefficient of the

2,2 to 56 pF (E12 series)

. AC 6
capacitance (C.AT) 150 x 10°%/K
Tolerance on the temperature coefficient
for C <22 pF (—40 +60) x 10°¢/K
for C =22 pF +30 x 10°8/K
Marking colour of the temperature coefficient © orange
Table 4
capacitance . .
oF tolerance size marking catalogue number
2,2* + 0,25 pF 1 2P2 500 2222 650 33228
2,7* + 0,25 pF | 2P7 500 33278
3,3** + 0,25 pF 1 3P3 500 33338
3,9%* +0,25 pF | 3P9. 500 33398
4,7 . + 0,25 pF 1 4P7 500 33478
5,6 + 0,25 pF | 5P6 500 33568
6,8 + 0,25 pF | 6P8 500 33688
8,2 + 0,25 pF 1A 8pP2 500 33828
10 £ 2% 1A 10P" 500 34109
12 + 2% : 11B 12P 500 34129
15 +2% 11B 15P 500 34159
18 +2% 11B 18P 500 34189
22 *2% i 22P 500 34229
27 +2% I 27P 500 34279
33 +2% \Y 33P 500 34339
39 *2% v 39P 500 34399
47 + 2% \% 47pP 500 34479
56 +2% \Y, 56P 500 34569

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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2222 650

Capacitors with a temperature coefficient N750

Capacitance range 1,8 to 120 pF (E12 series)
Temperature coefficient of the
) AC -6
capacitance (C.AT) 750 x 10-5/K
Tolerance on the temperature coefficient
for C<22pF (—120 + 250) x 10°¢/K
for C>22 pF +120 x 10-5/K
Marking colour of the temperature coefficient violet
Table 5
cape;::':tance tolerance size marking catalogue number
1,8* + 0,25 pF | 1P8 500 2222 650 57188
2,2* + 0,25 pF | 2P2 500 57228
2,7%* 0,25 pF | 2pP7 500 57278
3,3** +0,25 pF | 3P3 500 57338
3,9%* +0,25 pF | 3P9 500 57398
4,7%* +0,25 pF . | 4P7 500 ’ 57478
5,6%* + 0,25 pF | 5P6 500 57568
6,8%* +0,25 pF | 6P8 500 " 57688
8,2 +0,25 pF l 8P2 500 57828
i0 *2% | 10P 500 58109
12 +2% | 12P 500 58129
15 +2% | 15P 500 58159
18 +2% HA 18P 500 58189
22 +2% 1A 22P 500 58229
27 +2% 11B 27P 500 58279
33 +2% 1B 33P 500 58339
39 +2% 1B 39P 500 58399
47 +2% 11 47pP 500 58479
56 +2% " 56P 500 58569
68 . +2% v 68P 500 58689
82 +2% v 82P 500 58829
100 2% \Y% n10 500 58101
120 +2% \% n12 500 58121

¥ Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1 2222 650

Capacitors with a temperature coefficient N1500
Capacitance range v 8,2 to 270 pF (E12 series)
Temperature coefficient of the

capacitance (-20—) 1500 x 10°%/K
C.AT
Tolerance on the temperature coefficient (—0 +500) x 10°5/K
Marking colour of the temperature coefficient orange/orange
Table 6
cap;c;ltance tolerance size marking catalogue number
8,2* + 0,25 pF | 8P2 500 2222 650 69828
10 * +2% | 10P 500 70109
12 ** +2% | 12P 500 70129
15 ** +2% I 15P 500 70159
18 +2% | 18P 500 70189
22 2% | 22P 500 70229
27 2% | 27P 500 70279
33 +2% 1A 33P 500 70339
39 +2% 1A 39P 500 70399
47 +2% 1A 47pP 500 70479
56 +2% 11B 56P 500 70569
68 +2% 11B 68P 500 70689
82 +2% 11B 82pP 500 70829
100 £2% 11 n10 500 70101
120 +2% 1l ni2 500 70121
150 +2% v n15 500 70151
180 +2% v n18 500 70181
220 +2% v n22 500 70221
270 +2% \% n27 500 70271

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1
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2222 652
2222 654

MINIATURE CERAMIC PLATE CAPACITORS

class 1, 500 V (d.c.), temperature compensating types

QUICK REFERENCE DATA

Capacitance range 0,47 t0 270 pF (E12 series)
Rated d.c. voltage 500 V

Tolerance on capacitance +2% or + 0,25 pF ‘
Temperature coefficients P100, NPO, N150, N750, N1500
Basic specification |EC 384-8, sub-class 1B
Category (IEC 68) 55/085/21

APPLICATION

In a great variety of electronic circuits, e.g. in filters and tuning circuits where high stability and/or
temperature compensation are needed. Bacause of their small size the capacitors are very suitable for
circuitry with high component density.

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized and
provided with connecting leads. They are insulated by a coating that ensures a good behaviour under
humid conditions. The colour of the capacitor body is grey. The capacitors distinguish themselves by
small dimensions and narrow tolerances on the lead spacing. The leads are provided with a flange,
that guarantees leads without lacquer, making them perfectly suited for automatic insertion.

The electrical properties are characterized by low losses, a very close standard tolerance on the capa-
citance (+ 0,25 pF or 2%), high stability and, owing to the absence of silver, an extremely good d.c.
behaviour.

MECHANICAL DATA

Table 1 ]4__ W — Dimensions in mm

approx. — Fig. 1 L>13 mm.
size w H mass 1 1

J H

| |36(-1,5)|63(-18)10,15
1A |39(-12) | 6,7(-1,8) | 0,15 l . S
1B {4,5(—1,1)| 7,3(-1,8) | 0,16 ! Ly vort | 21357
m |51(=1,1 1 7,9(=1,7) | 0,17 Ty 02" .
W |6,2(=1,1| 9,0(-1,7) 0,21 L § .
Vv |6,2(—1,1) 11,2(-=2,1)| 0,23 | degassing
J— ) groove
Tolerance between brackets. ' 206l = DETAIL Tzms9usa

—-0,1 7283966 A
Except for the types indicated in Tables 2 to 6, the thickness of the capacitor does not exceed 2,3 mm.

(1) The longest axis of the possible ellipse has a minimum length of 1,4 mm.

February 1982 GhY



2222 652
2222 654

Marking

The temperature coefficient is indicated by a colour code as per I1EC and EIA recommendations. The
capacitance value and the voltage are indicated on the body by figures in a contrasting colour, see
Tables 2 to 6.

Mounting

When bending, cutting or flattening the leads, they should be relieved of the applied ioad at the -
capacitor body,

Soldering conditions max. 270 °C, max. 10's

The capacitors are meunted on printed-wiring boards (hand mounting or automatic insertion). Due to

the flange on the leads solder connections are free from lacquer. The flange is provided with a degassing
groove.

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 384-8. Unless stated otherwise all electrical
values apply at an ambient temperature of 20 + 1 0C, an atmospheric pressure of 86 to 106 kPa and a
relative humidity of 63 to 67%.

Capacitance values and tolerances, 0,47 to 270 pF, E12 series,
measured at 1 MHz, <5V see Tables 2 to 6
Rated d.c. voltage 500 v
Test voltage (d.c.) for 1 minute ' 1250 v
Test voltage (d.c.) of coating for 1 minute . 1250 v
insuiation resistance at 500 V (d.c.)
after 1 .min > 10 000 M2
Tan § at 1 MHz, <5V* ’ 15
for C <50 pF <15(?+0,7).10")
for C>50 pF < 15.10*
Category temperature range —55 to + 85 0C
Storage temperature range —55 to + 85 0C

Climatic category (1EC 68) 55/085/21

G60
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Miniature ceramic plate capacitors, class 1

2222 652
2222 654

Capacitors with temperature coefficient P100

Capacitance range

Temperature coefficient of the

capacitance ( CAAC—'I")

Tolerance on the temperature coefficient

0,47 to 33 pF (E12 series)

+100 x 10°%/K

for C< 22pF (—40 to + 120) x 10°9/K
for C > 22 pF + 40 x 10°%/K
Marking colour of the temperature coefficient red/violet
Table 2
capa:;:tance tolerance size marking catalogue number
0,47* + 0,25 pF | P47 500 2222 XXX 03477
0,68* +0,25 pF | P68 500 03687
10 * +0,25 pF | 1PO 500 03108
12 * +0,25 pF 1 1P2 500 03128
15 * + 0,25 pF l 1P5 500 03158
1,8 * +0,25 pF | 1P8 500 03188
2,2 +0,25 pF | 2P2 500 03228
2,7 +0,25 pF | 2P7 500 03278
3,3 + 0,25 pF | 3P3 500 03338
3,9 +0,25 pF | 3P9 500 - 03398
47 + 0,25 pF 1A 4pP7 500 03478
5,6 +0,25 pF HA 5P6 500 03568
6,8 +0,25 pF 11B 6P8 500 03688
8,2 +0,25 pF 11B 8P2 500 03828
10 +2% 1 10P 500 04109
12 -+ 2% Hi 12pP 500 04129
15 +2% H 15P 500 04159
18 £2% \Y 18P 500 04189
22 +2% v 22P 500 04229
27 £2% Y, 27P 500 04279
33 +2% \% 33P 500 04339

XXX in catalogue number must be replaced by:
652 for bulk packed capacitors.
654 for capacitors on tape on reel.

See also Packing.

* Maximum thickness 2,5 mm.
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2222 654
Capacitors with a temperature coefficient NPQ
Capacitance range 0,82 to 47 pF (E12 series)
Temperature coefficient of the
capacitance ((%) : 0 x 10°%/K
Tolerance on the temperature coefficient
for C <22 pF (—40 +120) x 109K
for C>22 pF 130 x 10°¢/K
Marking colour for the temperature coefficient black
Table 3
capar::;tance tolerance size marking catalogue number
0,82* + 0,25 pF | P82 500 2222 XXX 09827
1 0% +0,25 pF | 1PO 500 09108
1,2 * + 0,25 pF | 1P2 500 09128
1,6 ** + 0,25 pF I 1P5 500 09158
1,8 ** +0,25 pF I 1P8 500 09188
2,2 ** + 0,25 pF | 2P2 500 ) 09228
2,7 ** + 0,25 pF I 2P7 500 09278
3,3 ** + 0,25 pF | 3P3 500 09338
39 + 0,25 pF | 3P9 500 09398
47 + 0,25 pF | 4P7 500 09478
5,6 + 0,25 pF I 5P6 500 09568
6,8 + 0,25 pF 1A 6P8 500 09688
8,2 +0,25 pF 1A 8P2 500 09828
10 +2% 11B 10P 500 10109
12 +2% 11B 12pP 500 10129
15 2% 1B 15P 500 10159
18 +2% I 18P 500 10189
22 +2% 11 22P 500 10229
27 +2% v 27pP 500 10279
33 +2% v 33P 500 10339
39 2% v 39P 500 10399
47 +2% \ 47pP 500 10479

XXX in catalogue number must be replaced by:
652  for bulk packed capacitors.

654  for capacitors on tape on reel.

See also Packing.

* Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1 2222 652

2222 654
Capacitors with a temperature coefficient N150
Capacitance range 2,2 t0 56 pF (E12 series)
Temperature coefficient of the
- AC _ -6
capacitance (C———-_AT) 150 x 10°9/K
Tolerance on the temperature coefficient
for C <22 pF (—40 +60) x 10°%/K
for C>22 pF +30x 10°%/K
Marking colour of the temperature coefficient orange
Table 4
capa;:ln:tance tolerance size marking catalogue number
2,2% + 0,25 pF ! 2P2 500 2222 XXX 33228
2,7* + 0,26 pF | 2P7 500 33278
3,3** +0,25 pF l 3P3 500 33338
3,9%* + 0,25 pF | 3P9 500 33398
4,7 + 0,25 pF | 4P7 500 33478
5,6 + 0,25 pF 1 5P6 500 33568
6,8 + 0,25 pF [ 6P8 500 33688
8,2 +0,25 pF 1HA 8P2 500 33828
10 +2% HA 10P 500 34109
12 +2% 11B 12P 500 34129
15 +2% 1B 15P 500 34159
18 + 2% 1B 18P 500 34189 '
22 +2% 1l 22P 500 34229
27 +2% 11 27pP 500 34279
33 +2% v 33P 500 34339
39 +2% v 39P 500 34399
47 + 2% v 47P 500 34479
56 + 2% \% 56P 500 34569

XXX in catalogue number must be replaced by:
652 for bulk packed capacitors.

654 for capacitors on tape on reel.

See also Packing.

*  Maximum thickness 2,7 mm.

** Maximum thickness 2,56 mm.
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2222 654
Capacitors with a temperature coefficient N750
Capacitance range 1,8 to 120 pF (E12 series)
Temperature coefficient of the
. AC _ -6
capacitance (C.AT) 750 x 10°5/K
Tolerance on the temperature coefficient
for C <22 pF (=120 + 250) x 10°5/K
for C>22 pF +120 x 10°%/K
Marking colour of the temperature coefficient violet
Table 5
capi)c'lztance tolerance size marking catalogue number
1,8% + 0,25 pF | 1P8 500 2222 XXX 57188
2,2*% + 0,25 pF | 2P2 500 57228
2,7%% +0,25 pF 1 2P7 500 57278
3,3** + 0,25 pF | 3P3 500 57338
3,9%* + 0,25 pF | 3P9 500 57398
4,7 % + 0,25 pF 1 4pP7 500 57478
5,6%* +0,25 pF | 5P6 500 57568
6,8%* + 0,25 pF | 6P8 500 57688
8,2 +0,25 pF 1 8rP2 500 57828
10 2% | 10P 500 58100
12 + 2% | 12P 500 58129
15 +2% | 15P 500 58159
18 +2% 1A 18P 500 58189
22 +2% HA 22pP 500 58229
27 +2% HB 27pP 500 58279
33 *2% 1B 33P 500 58339
39 £2% 11B 39pP 500 58399
47 *2% i 47pP 500 58479
56 2% 11 56P 500 58569
68 2% v 68P 500 58689
82 +2% v 82p 500 58829
100 *2% v n10 500 58101
120 +2% \% n12 500 58121

XXX in catalogue number must be replaced by:
652 for bulk packed capacitors.

654 for capacitors on tape on reel.

See also Packing.

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1

Capacitors with a temperature coefficient N1500
Capacitance range
Temperature coefficient of the

capacitance ( (—:_AZ(;‘F)

Tolerance on the temperature coefficient

~1500 x 10°¢/K

2222 652

2222 654

8,2 to 270 pF (E12 series)

(—0+500) x 10°%/K

Marking colour of the temperature coefficient orange/orange
Table 6
capa:;:tance tolerance size marking catalogue number
82* + 0,25 pF | 8P2 500 2222 XXX 69828
10 * +2% | 10P 500 70109
12 ** + 2% | 12P 500 70129
15 ** +2% | 15P 500 70159
18 +2% 1 18P 500 70189
22 +2% | 22pP 500 70229
27 +2% | 27P 500 70279
33 +2% HA 33P 500 70339
39 +2% HA 39P 500 70399
a7 +2% HA 47pP 500 70479
56 + 2% 1B 56P 500 70569
68 +2% 11B 68P 500 70689
82 +2% 1B 82pP 500 70829
100 + 2% " n10 500 70101
120 +2% 1 n12 500 70121
150 + 2% \Y n15 500 70151
180 + 2% \Y% n18 500 70181
220 + 2% v n22 500 70221
270 +2% \% n27 500 70271

XXX in catalogue number must be replaced by:
652 for bulk packed capacitors.

654  for capacitors on tape on reel.

See also Packing.

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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L

PACKING

Dimensions in mm

The capacitors 2222 654 are supplied on tape on reels with 4000 capacitors per reel (Figs 2, 3, 4). The

" capacitors 2222 652 are supplied in boxes of 1000, exce

boxes of 500.
Capacitors on tape on reels

pt those in size V, which are supplied in

1 (=[o.6]F]

— direction of unreeling

7283807.1A

detail A

Fig. 2 Capacitors 2222 654 on tape; see Table 7 for dimensions.

Ah—»ﬁL—Ah

i
=a—unm—1,
3

Table 7
dimensions
symbol
nominal tolerance
Lead diameter d 0,6 + 0,06/—-0,05
Pitch between capacitors P 12,7 +1,0
Feed-hole pitch Po 12,7 +0,2*
Feed-hole centre to lead centre P1q 3,85 +0,7
Feed-hole centre to component centre [} 6,35 +1,0
Lead-to-lead distance F 5,0 +0,8/-0,2
i Fo 5,08 +0,5/-0,1
Component alignment Ah 0 +*1,0
Tape width w 18,0 —-0,5
Hold-down tape width Wo 6,0 +0,5
Hole position W1 9,0 +0,56
Hold-down tape position Wy 0 +2
Flange to tape centre Ho 18,25 +1,5/-0,6
Component height Hq 30,5 max.
23 min.
Length of snipped lead L 11 max.
Feed-hole diameter Do 4,0 +0,2
Total tape thickness t 0,5 +0,2

Note: See Table 1 for dimensions of capacitors.

* Cumulative pitch error: + <1 mm/20 pitches.

G66
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Miniature ceramic plate capacitors, class1

2222 652

2222 654
Extraction force for component in the tape plane, )
vertically to direction of unreeling min. 5 N
Break force of tape min. 15 N
Pull-off force main tape — reel max. 2,5 N

Maximum 0,5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive

vacant positions is followed by at least 6 consecutive components. The tape begins and ends with

5 empty positions.

o @

\ < 12,7+0,2>
0

19§ —

main tape
#—W
7283806.1 1max connection tape adhesive tape

Fig. 3 Connection of tapes.
a

350 .
9
! rbor hole @30
h q

~N
401

7283805.24
™50,5m
y ax

Fig. 4 Reel with capacitors on tape.
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Miniature ceramic plate capacitors, class 1
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NOT FOR NEW DESIGN 2222 655 03..

MINIATURE CERAMIC PLATE CAPACITORS
class 2, 500 V (d.c.)

QUICK REFERENCE DATA

Capacitance range . 100 - 2700 pF (E12 series)
Rated d.c. voltage 500 V

Tolerance on capacitance +10%

Basic specification IEC 3849 (2C2)

Category (IEC68) 55/085/21

APPLICATION

Electronic circuits where a non-linear change of capacitance with temperature is permissible and very
low losses are not essential, e.g. coupling and decoupling.
Because of their small size the capacitors are ideal for circuitry with a high component density.

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized. The
tinned connecting leads are secured with a high melting point solder.

The capacitors are protected by several layers of tan lacquer that ensures a good behaviour under humid
conditions and is resistant to all commonly used cleaning solvents.
No silver migration can occur.

MECHANICAL DATA Dimensions in mm

Table 1
approx. w 1
size w H mass
g T
H

| 3,6 (—1,5) | 3,7 (—1,6) 0,15
1A 3,9 (-1,2) |40(-13) | 0,15
1B 4,5 (—1,1) | 4,7 (-1,3) 0,15
1 15,1 (-1,1) {53 {(~13) 0,17
IV 16,2 (--1,1) [ 6,4 (=1,2) 0,21
v |6,2(-1,1) |84 (-1,8) 0,23

Tolerance between brackets.

Flg 1. "”—5‘05t01 T azesiwa

Except for a few types as indicated in Table 2, the thickness of the capacitor does not exceed 2,3 mm.
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2222 655 03...

Lacquer on the leads

When the capacitors are mounted on printed-wiring boards with a thickness of 1,5 mm and with holes
of 1,3 mm diameter or on printed-wiring boards with a thickness of 1 mm and with holes of 0,8 mm dia-
meter there will be no lacquer on the leads at the lower side of the board. For those capacitance values
indicated with asterisks in Table 2, the lacquer on the leads is less than 2 mm.

Marking
The body of the capacitors is tan coloured.

The temperature dependence is indicated by a yellow colour cap. Capacitance value and voltage are
indicated on the body by figures according to Table 2 in a contrasting colour.

Mounting

When bending, cutting or flattening the leads, one should relieve them of the applied load at the

capacitor body.

Soldering conditions max. 270 °C, max. 10's

The capacitors are mounted on printed-wiring boards (hand mounting or automatic insertion). Due to
the flange on the leads solder connections are free from lacquer. The flange is provided with a de-

gassing groove.

PACKAGING: 1000 items per box, size V in boxes of 500.

ELECTRICAL DATA

The capacitors meet the essential requirements of |EC 384-9. Unless stated otherwise all electrical
values apply at an ambient temperature of 20 + 1 OC, an atmospheric pressure of 86 to 106 kPa and

a refative humidity of 63 to 67%.
Capacitance values,

measured at 1 kHz £ 10% <1V
Tolerance on the capacitance
Rated d.c. voltage
Test voltage (d.c.) for 1 min
Test voltage (d.c.) of coating for 1 min
Insulation resistance at 500 V (d.c.) after 1 min
TandalkHz, <1V
Category temperature range
Climatic category
Storage temperature range
Capacitance change versus temperature
Capacitance change versus frequency

100 to 2700 pF, E12 series

see Table 2

+ 10%

500 vV

1250 v

1250 v

> 3000 MQ
<3,5%

—55 to + 85 OC
55/085/21

—55 to + 85 °C
see Fig. 2

see Fig. 3
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Table 2
capa(:)llt:ance size marking catalogue number
100 * | n10 500 2222 655 03101
120 * 1 n12 500 121
150 * | n15 500 151
180 ** | n18 500 181
220 ** 1 n22 500 221
270 | n27 500 271
330 [ n33 500 331
390 HA n39 500 391
470 HA n47 500 ' 471
560 1B n56 500 561
680 1B - n68 500 681
820 1B n82 500 821
1000 11 0 500 102
1200 i 1n2 500 122
1500 \Y) 1nb 500 162
1800 v 1n8 500 182
2200 v 2n2 500 222
2700 \% 2n7 500 272

* Maximum thickness 2,7 mm.

Fig. 2 Capacitance change

with respect to the capacitance

at 20 OC as a function of
temperature.

Fig. 3 Typical capacitance
change with respect to the
capacitance at 300 Hz as a
function of frequency.

** Maximum thickness 2,5 mm.

72620891

+50 HEEEREE
AC average value
T = = quaranteed limits
(°/o) [ | *
~ e e g T
0 P — T T e | ]
;'— L]
-55°C 20°C 85°C
-50
-100 -50 0 50 T(°C) " 100
+50 726520881
AC
C
(°/o)
0
=50
10 10? 10° 104 f (Hz) 10°
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MINIATURE CERAMIC PLATE CAPACITORS
class 2, 500 V (d.c.)

QUICK REFERENCE DATA

Capacitance range 100 - 2700 pF (E12 series)
Rated d.c. voltage 500V

Tolerance on capacitance +10%

Basic specification 1EC 384-9 (2C2)

Category (IEC 68) 55/085/21

APPLICATION

Electronic circuits where a non-linear change of capacitance with temperature is permissible and very
low losses are not essential, e.g. coupling and decoupling.
Because of their small size the capacitors are ideal for circuitry with a high component density.

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized. The
tinned connecting leads are secured with a high melting point solder. The leads are provided with

a flange that guarantees leads without jacquer, making these capacitors perfectly suited for automatic
insertion.

The capacitors are protected by several layers of tan lacquer that ensures a good behaviour under humid
conditions and is resistant to all commonly used cleaning solvents.

No silver migration can occur.

MECHANICAL DATA Dimensions in mm
Table 1 14— W —>
approx. 4
size W H mass
9 H

| [36(-15)|63(~18)| 0,15 ,

HA3,9(-1,2)| 6,7(~1,8)| 0,15 . - -~ 02
1B |4,5(—1,1)| 7,3(-1,8)| 0,15 , du UL.ER A 213579

m |5,1(=1,1| 791,71 | 0,17 c0 ()

IV [6.2(-1,1)| 90(~1,7)| 0,21 I Segassin

v [6.2(-1.1) [11,2(-2,1)| 023 A groove
Tolerance between brackets. A ] o,s+| |- DETAIL 1283943.4

—0,1 7283964.A

Fig. 1 L=>13 mm

Except for a few types as indicated in Table 2, the thickness of the capacitor does not exceed 2,3 mm.
(1) The longest axis of the possible ellipse has a minimum length of 1,4 mm.
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Marking
The body of the capacitors is tan coloured.

The temperature dependence is indicated by a yellow colour cap. Capacitance value and voltage are
indicated on the body by figures according to Table 2 in a contrasting colour.

Mounting

When bending, cutting or flattening the leads, one should relieve them of the applied load at the

capacitor body.
Soldering conditions

max. 270 °C, max. 10's

The capacitors are mounted on printed-wiring boards (hand mounting or automatic insertion). Due to
the flange on the leads solder connections are free from lacquer. The flange is provided with a de-

gassing groove.

ELECTRICAL DATA

The capacitors meet the essential requirements of [EC 384-9. Unless stated otherwise al! electrical
values apply at an ambient temperature of 20 + 1 OC, an atmospheric pressure of 86 to 106 kPa

and a relative humidity of 63 to 67%.

Capacitance values,
measured at 1 kHz + 10% <1V

100 to 2700 pF, E12 series,
see Table 2

Tolerance on the capacitance +10%

Rated d.c. voltage 500 V

Test voltage (d.c.) for 1 min 1250 v

Test voitage (d.c.) of coating for 1 min 1260V
Insulation resistance at 500 V (d.c.) after 1 min > 3000 M
Tanda 1kHz, <1V <3,5%
Category temperature range —b5 to + 85 OC
Climatic category 55/085/21
Storage temperature range —b5 to + 85 0C
Capacitance change versus temperature see Fig. 2
Capacitance change versus frequency see Fig. 3

In Table 2 the catalogue number must be comnpleted as follows:
XX must be replaced by 09 for bulk packed capacitors.

XX must be replaced by 53 for capacitors on tape on reel.,

See also Packing.
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Miniature ceramic plate capacitors, class 2 . 2222 655 09...

2222 655 53...
Table 2
capa:::tance size marking catalogue number***
100 * 1 ni0 500 2222 655 XX101
120 * 1 n12 500 121
150 * | n15 500 ) 151
180 ** | ni8 500 181
220 ** | n22 500 221
270 I n27 500 271
330 I n33 500 331
390 A n39 500 391
470 1A n47 500 471
560 1B n56 500 ) 561
680 1B n68 500 681
820 1B n82 500 821
1000 1 1n0 500 102
1200 Il 1n2 500 122
1500 v 1nb 500 152
1800 v 1n8 500 182
2200 v 2n2 500 222
2700 \% 2n7 500 272
* Maximum thickness 2,7 mm. ** Maximum thickness 2,5 mm.
**+ Gee former page at the bottom for complete number.
+ 50 | | 1 1 | ! | 71262059.1
AC - average value
[§ — = quaranteed limits
(°/o) 1
0 4//’ ,—-“’-J T | o
T
L]
Fig. 2 Capacitance change -rl§°c ZOtC BSt’C
with respect to the capacitance i -1 -
at 20 OC as a function of
-50
temperature. 2100 -50 0 50 T(°C) 100
+ 50 72620881 E
ac =
C
(/o)
0
Fig. 3 Typical capacitance
change with respect to the
capacitance at 300 Hz as a
function of frequency.
-50
10 102 10° 10% f (Hz) 105
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PACKING

The capacitors 2222 655 53 .. . . are supplied on tape on reels, 4000 capacitors per reel (Figs 4, 5, 6).
The capacitors 2222 655 09 . . . are supplied in boxes of 1000, except those in size V, which are

supplied in boxes of 500.

Capacitors on tape on reels

>

[ v
| e 3%’
DO O O

—— direction of unreeling

|<¥ PO *»‘

P

7283807.14

%1

Ah —»ﬁi— Ah
iy

=a—mn—-',

i

detail A
Fig. 4 Capacitors on tape; see Table 3 for dimensions
of version 2222 655 53 . . .
Table 3
dimensions
symbol
nominal tolerance
Lead diameter d 0,6 +0,06/—0,05
Pitch between capacitors P 12,7 +1,0
Feed-hole pitch Po 12,7 +0,2*
Feed-hole centre to lead centre Pq 3,85 +0,7
Feed-hole centre to component centre Py 6,35 +1,0
Lead-to-lead distance F 5,0 +0,8/-0,2 -
: Fo 5,08 +0,5/-0,1
Component alignment Ah 0 +1,0
Tape width w 18,0 -0,5
Hold-down tape width Wo 6,0 +0,56
Hole position Wiq 9,0 +0,5
Hold-down tape position Wo 0 +2
Flange to tape centre Ho 18,25 +1,5/-0,5
Component height H1q 30,5 max.
23 min.
Length of snipped.lead L 11 max.
Feed-hole diameter Do 4,0 +0,2
Total tape thickness t 0,5 +0,2

Note: See Table 1 for dimensions of capacitors.
* Cumulative pitch error: + <1 mm/20 pitches.

G80
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Miniature ceramic plate capacitors, class 2

2222 655 09...

2222 655 53...

Extraction force for component in the tape plane,

vertically to direction of unreeling min. 5 N
Break force of tape min. 15 N
Pull-off force main tape — reel max. 25 N

Maximum 0,5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive

vacant positions is
5 empty positions.

followed by at least 6 consecutive components. The tape begins and ends with

1 [ ] [
L ]
TR e

l* 12,7£0,2->

19_9
main tape
¥
7283806.1 1max connection tape adhesive tape

Fig. 5 Connection of tapes.

350
\J arbor hole 830
h ‘
401
7283805.2A 50,5 max
Fig. 6 Reel with capacitors on tape.
\ (February 1982 G81
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Miniature ceramic plate capacitors, class 2
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2222 683

MINIATURE CERAMIC PLATE CAPACITORS

class 1, temperature compensating types

QUICK REFERENCE DATA

Capacitance range 0,56 to 560 pF (E12 series)

Rated d.c. voltage 100 V

Tolerance on capacitance +2% or = 0,25 pF

Temperature coefficients P100, NPO, NO75, N150, N220
N330, N470, N750, N1500

Basic specification |EC 384-8, sub-class 1B -

Climatic category (IEC 68) 55/085/21

APPLICATION

In a wide variety of electronic equipment, e.g. as temperature compensating capacitors in tuning
circuits and filters, as coupling and decoupling capacitors in high-frequency circuits where low losses
and good d.c. behaviour are required.

Because of their small size and their availability with a pitch of 2,54 mm over the whole range, the
capacitors are ideal for circuitry with a high component density.
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DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides of which are metallized and
provided with connecting leads. They are insulated by a coating that ensures a good behaviour under
humid conditions. The colour of the capacitor body is grey. The capacitors distinguish theim.2lves by
small dimensions and narrow tolerances on the lead spacing. They are available with different lead
shapes. The leads are provided with a flange, that guarantees leads without lacquer, making them
perfectly suited for automatic insertion.

The electrical properties are characterized by low losses, a very close standard tolerance on the capa-
citance (+ 0,25 pF or 2%), high stability and, owing to the absence of silver, an extremely good d.c.
behaviour (1).

MECHANICAL DATA Dimensions in mm
The capacitors are available in the following versions.
Table 1
lead spacing lead length lead diameter Fig. catalogue
L N o i number (2)
bulk packed capacitors
5,08 (0,2 in) =13 0,6 (0,024 in) 1 2222681.....
5,08 (0,2 in) 4+05 0,6 (0,024 in) 1 2222683.....
2,54 (0,1 in) =13 0,6 (0,024 in) 2 2222680.....
2,54 (0,1 in) 4+05 0,6 (0,024 in) 2 2222682.....
' capacitors on tape ‘
— - 0,6 (0,024 in) 5(3) 2222679 .....
Cutlines
- w >
H
213%22(Fig 2)
" [2135+02 i 1y 0
T N S
L 4
¢ degassing groove
o 5,0813’;5 — ? 0’6*’71:3_%“ 7283945.A M Teeses
Fig. 1. Fig. 2.

(1) Capacitors with silver electrodes suffer from the “silver migration’ effect. Silver particles move
from one electrode to the other under the influence of a d.c. voltage and moisture. Capacitors
with silver electrodes are considerably larger.

(2) For suffix see Tables 3 to 11.

(3) Capacitors are according to Fig. 1 except for the lead length. Fig. 5 is found under ""Packing’’.

(4) The longest axis of the possible ellips has a minimum length of 1,4 mm.
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Miniature ceramic plate capacitors, class 1

2222 679 —
2222 683
Table 2
W {mm) " H(mm) approx.
mass
size Fig. 1 Fig. 2 g
I 3,6(—1,5) 6,3(—1,8) | 5,0(—1,5) | 0,14
HA 3,9(-1,2) 6,7(—1,8) | 5,3(—1,5) | 0,15
11B 4,5(—-1,1) 7,3(-1,8) | 6,0(-=1,5) | 0,15
1 5,1(—1,1) 7,9(-17) | 6,6(-1,4)| 0,17
v 6,2(—1,1) | 9,0(-1,7) | 7,7(-1,4) | 0,20 Tolerance between brackets.
\% 6,2(=1,1) | 11,2(-2,1) | 9,9(-1,8) | 0,20

The thickness of the capacitors does not exceed 2,3 mm (0,08 in), except for a few types as is indicated
in Tables 3to 11.

Marking

The temperature coefficient is indicated by a colour code as per [EC and EIA recommendations.
The capacitance value is indicated on the body by figures in a contrasting colour. .

Mounting

When bending, cutting or flattening the leads, they should be relieved of the applied load of the
capacitor body,

Soldering conditions max. 270 ©C, max. 10's

The capacitors are mounted on printed-wiring boards (hand mounting or automatic insertion). Due to
the flange on the leads solder connections are free from lacquer. The flange is provided with a degassing
groove.

\ February 1982 G87



2222 679 —
2222 683

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 384-8. Unless stated otherwise all electrical values
apply at an ambient temperature of 20 + 1 OC, an atmospheric pressure of 86 to 106 kPa and a
relative humidity of 63 to 67%.

Capacitance values* and tolerances,

measured at 1 MHz, <5V see Tables 3 to 11
Rated d.c. voltage 100 v
Test voltage (d.c.) for 1 min 300 vV
Test voltage (d.c.) of coating for 1 min " 300V
Insulation resistance after 1 min
at 100 V (d.c.) > 10000 M2
Tan 6* at 1 MHz, <5V 15
for C <50 pF <15(E—-+0,7)x10““; max. 55 x 10°*
for C > 50 pF <15x 10"
Category temperature range —b55 to + 85 0C
Storage temperature range —55 to + 85 °C
Climatic category, |EC 68 55/085/21

* Including 2 mm per connecting lead.
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2222 679 —

2222 683

Capacitors with a temperature coefficient P100, rated voltage 100 V (d.c.)
0,56 to 47 pF (E12 series)

Capacitance range

. AC
Temperature coefficient of the capacitance (

Tolerance on the temperature coefficient

for C<22 pF

)

C.AT

+100 x 10°%/K

(—40 to + 120) x 10°/K

for C>22 pF +40 x 10°¢/K
Marking colour of the temperature coefficient red/violet
Table 3
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
0,56 +0,25 pF | p56 03567
0,68* + 0,25 pF | p68 03687
0,82%* + 0,25 pF | p82 03827
1,0%* +0,25 pF | 1p0 03108
1,2 +0,25 pF | 1p2 03128
1,5 + 0,25 pF | 1p5 03158
1,8 + 0,25 pF | 1p8 03188
2,2 + 0,25 pF | 2p2 03228
2,7 + 0,25 pF | 2p7 03278
3.3 + 0,25 pF | 3p3 03338
39 +0,25 pF | 3p9 03398
4,7 + 0,25 pF | 4p7 03478
5,6 + 0,25 pF | 5p6 03568
6,8 + 0,25 pF | 6p8 03688
8,2 + 0,25 pF 1A 8p2 03828
10 2% 1A 10p 04109
12 +2% 1B 12p 04129
15 +2% 1B 15p 04159
18 +2% 1 18p 04189
22 +2% I 22p 04229
27 +2% v 27p 04279
33 2% v 33p 04339
39 +2% \% 39p 04399
47 +2% \% 47p 04479

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Capacitors with a temperature coefficient NP0, rated voitage 100 V (d.c.)

Capacitance range

1,8 to 120 pF (E12 series)

L o Cc "
Temperature coefficient of the capacitance (C. AT) 0x 10°%/K
Tolerance on the temperature coefficient
for C< 22 pF (—40 to + 120) x 10-¢/K
for C>22 pF +30 x 10°%/K
Marking colour of the temperature coefficient black
Table 4
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1’
1,8* + 0,25 pF | 1p8 09188
2,2* +0,25 pF | 2p2 09228
2,7 +0,25 pF | 2p7 09278
3,3 +0,25 pF | 3p3 09338
3,9 +0,25 pF | 3p9 09398
4,7 +0,25 pF | 4p7 09478
5,6 +0,25 pF | 5p6 09568
6,8 - +0,25 pF | 6p8 09688
8,2 +0,25 pF | 8p2 09828
10 +2% | 10p 10109
12 +2% | 12p 10129
15 +2% | 15p 10159
18 +2% | 18p 10189
22 +2% | 22p 10229
27 2% | 27p 10279
33 +2% | 33p 10339
39 *+ 2% 1A 39p 10399
47 *2% HA 47p 10479
56 2% 1B 56p 10569
68 +2% 1B 68p 10689
82 + 2% 1B 82p 10829
100 2% 1 n10 10101
12 2% 1] n12 10121

* Maximum thickness 2,5 mm.

Go0
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Miniature ceramic plate capacitors, class 1

2222 679 —

2222 683

Capacitors with a temperature coefficient NO75, rated voltage 100 V (d.c.)
3,9 to 120 pF (E12 series)

Capacitance range

. . AC
Temperature coefficient of the capacitance ¢

Tolerance on the temperature coefficient
for C<22pF

)

C.AT

75 x 10°%/K

(—40 to + 60) x 10°¢/K

for C =22 pF +30 x 10°%/K
Marking colour of the temperature coefficient red
Table 5
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* +0,25 pF | 3p9 27398
4,7*% + 0,25 pF | 4p7 27478
5,6 +0,25 pF | 5p6 27568
6,8 + 0,25 pF | 6p8 27688
8,2 +0,25 pF | 8p2 27828
10 +2% | 10p 28109
12 + 2% | 12p 28129
15 +2% | 15p 28159
18 +2% | 18p 28189
22 +2% 1A 22p 28229
27 +2% A 27p 28279
33 +2% 1B 33p 28339
39 +2% 1B - 39p 28399
47 +2% 1L 47p 28479
56 + 2% i . 56p 28569
68 +2% v 68p 28689
82 2% v 82p 28829
100 £ 2% Y n10 28101
120 +2% \Y n12 28121

* Maximum thickness 2,5 mm.
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2222 683

Capacitors with a temperature coefficient N150, rated voltage 100 V (d.c.)

Capacitance range

3,9 to 150 pF (E12 series)

Temperature coefficient of the capacitance (C ACT) —150 x 10°¢/K
Tolerance on the temperature coefficient
for C <22 pF (—40 to +60) x 10°%/K
for C>22 pF +40 x 108/K
Marking colour of the temperature coefficient orange
Table 6
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* +0,25 pF | 3p9 33398
4,7%* +0,25 pF | 4p7 33478
5,6 +0,25 pF | 5p6 33568
6,8 +0,25 pF I 6p8 33688
8,2 + 0,25 pF | 8p2 33828
10 +2% | 10p 34109
12 +2% | 12p 34129
15 £2% | 15p 34159
18 +2% | 18p 34189
22 2% ! 22p 34229
27 +2% | 27p 34279
33 +2% | 33p 34339
39 +2% 1A 39p 34399
47 +2% HA 47p 34479
56 +2% 11B 56p 34569
68 2% 11B 68p 34689
82 + 2% i 82p 34829
100 +2% 1 n10 34101
120 +2% v n12 34121
150 +2% v n15 34151

* Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1 2222 679 —

2222 683
Capacitors with a temperature coefficient N220, rated voltage 100 V (d.c.)
Capacitance range 3,9 to 1560 pF (E12 series)
Temperature coefficient of the capacitance (CAACT) X —220 x 10°%/K
Tolerance on the temperature coefficient
for C <22 pF (—40 to + 60) x 10°%/K
for C > 22 pF +40 x 10°%/K
Marking colour of the temperature coefficient yellow
Table 7
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9* +0,25 pF 1 3p9 39398
4,7%* +0,25 pF | 4p7 39478
56** +0,25 pF | 5p6 39568
6,8 +0,25 pF [ 6p8 39688
8,2 + 0,25 pF | 8p2 39828
10 +2% | 10p 40109
12 +2% | 12p 40129
15 2% [ 15p 40159
18 2% - | 18p 40189
22 . 2% 1 22p 40229
27 +2% HA 27p 40279
33 +2% HA 33p 40339
39 +2% 1B 39p 40399
47 +2% 1B 47p 40479
56 + 2% 1il 56p 40569
68 +2% I 68p 40689
82 +2% [\ 82p 40829
100 +2% v n10 40101
120 +2% \Y% n12 40121
150 +2% \Y n1b 40151

*  Maximum jghickness 2,7 mm.
** Maximum thickness 2,5 mm.
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2222 683

Cépacito:’s with a temperature coefficient N330, rated voltage 100 V (d.c.)

Capacitance range

4,7 to 180 pF (E12 series)

Temperature coefficient of the capacitance (C sz) —330 x 10°%/K
Tolerance on the temperature coefficient +60 x 10°%/K
Marking colour of the temperature coefficient green
Table 8
size suffix of
cap. tolerance see marking catalogue number
oF Table 2 see Table 1
4,7* +0,25 pF i 4p7 45478
5,6%% +0,25 pF 1 5p6 45568
6,8 + 0,25 pF 1 6p8 45688
8,2 +0,25 pF | 8p2 45828
10 + 0,25 pF 1 10p 46109
12 +2% | 12p 46129
15 L+ 2% l 15p 46159
18 +2% | 18p 46189
22 +2% ! 22p 46229
27 +2% 1 27p 46279
33 +2% HA 33p 46339
30 *2% HA 33p 46395
47 2% 1iB 47p 46479
56 +2% s 56p 46569
68 2% in 68p 46689
82 +2% i 82p 46829
100 +2% v n10 46101
120 +2% v n12 46121
150 +2% \ n15 46151
180 *+2% Y ni8 46181

*  Maximum thickness 2,7 mm.
** Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1 2222 679 —
2222 683

Capacitors with a temperature coefficient N470, rated voltage 100 V (d.c.)
Capacitance range 6,8 to 220 pF (E12 series)‘

Temperature coefficient of the capacitance ( AC ) —470 x 10°%/K

C.AT

Tolerance on the temperature coefficient ) o
i (—90 to + 250) x 10°¢/K

for C <22 pF
for C>22 pF +60 x 10%/K
Marking colour of the temperature coefficient blue
Table 9
size suffix of
cap. tolerance ' see marking "~ catalogue number
pF Table 2 see Table 1
6,8* + 0,25 pF 1 6p8 51688
8,2* +0,25 pF | 8p2 51828
10 2% | 10p 52109
12 + 2% : | 12p 52129
15 +2% 1 15p 52159
18 +2% | 18p 52189
22 +2% | 220 52229
27 *2% | 27p 52279
33 *+2% ! 33p 52339
39 +2% HA 39p 52399
47 +2% na 47p 52479
56 +2% . 1B 56p 52569
68 +2% 1B 68p 52689
82 2% il 82p 52829
100 + 2% 1 n10 52101
120 ) +2% v ni2 52121
150 +2% v n15 52151
180 +2% ) \% n18 52181
220 +2% Y n22 52221

* Maximum thickness 2,5 mm.
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2222 679 —
2222 683

Capacitors with a temperature coefficient N750, rated voltage 100 V (d.c.)

Capacitance range 3,9 to 330 pF (E12 series)
Temperature coefficient of the capacitance (CAACT) —750 x 10°%/K
Tolerance on the temperature coefficient
for C <22pF (=120 to + 250} x 10°%/K
for C =22 pF + 120 x 10°%/K
Marking colour of the temperature coefficient violet
Table 10
size suffix of
cap. tolerance see marking catalogue number
pF Table 2 see Table 1
3,9% +0,25 pF | 3p9 57398
4,7 +0,25 pF | 4p7 57478
5,6 . +0,25 pF 1 5p6 57568
6,8 +0,25 pF | 6p8 57688
8,2 +0,25 pF 1 8p2 57828
10 2% l 10p 58109
12 2% | 12p 58129
15 +2% | 15p 58159
18 *2% | 18p 58189
22 +2% | 22p 58229
.27 +2% | 27p 58279
33 +2% 1 33p © 58339
39 +2% | 39 58399
47 *+2% l 47p 58479
56 ' + 2% HA 56p 58569
68 +2% HA 68p 58689
82 +2% 11B 82p 58829
100 +2% 1B n10 58101
120 2% 1 ni2 58121
150 2% I n15 58151
180 +2% v n18 58181
220 * 2% \Y n22 58221
270 £ 2% v n27 58271
330 +2% \% n33 58331

* Maximum thickness 2,5 mm.
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Miniature ceramic plate capacitors, class 1

2222 679 —

2222 683

Capacitors with a temperature coefficient N1500, rated voltage 100 V (d.c.)
18 to 560 pF (E12 series)

Capacitance range

Temperature coefficient of the capacitance (CAACT) —1500 x 10°%/K
Tolerance on the temperature coefficient (0 to +500) x 106 /K
Marking colour of the temperature coefficient orange/orange
Table 11
size suffix of
cap. tolerance see marking catalogue number
pF i Table 2 * see Table 1
18* . + 2% I 18p 70189
22 +2% 1 22p 70229
27 +2% | 27p 70279
33 +2% | 33p 70339
39 + 2% I 39% - 70399
47 + 2% I 47p 70479
56 +2% | 56p 70569
68 + 2% i 68p 70689
82 + 2% | 82p 70829
100 + 2% 1A n10 70101
120 +2% HA n12 70121
150 | +2% 1B n15 70151
180 +2% 1B n18 70181
220 + 2% 1l n22 70221
270 + 2% 11 n27 70271
330 + 2% v n33 70331
390 +2% \Y% n39 70391
470 + 2% \% n47 70471
560 +2% \ n56 70561

* Maximum thickness 2,5 mm.
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2222 679 —
2222 683

PACKING Dimensions in mm

The capacitors 2222 679 are supplied on tape on reels with 4000 capacitors per ree! (Figs 3, 4, 5). All
other versions are supplied in boxes of 1000, except 2222 681 size V, which are supplied in boxes of 500.

Capacitors on tape on reels

> P, |+— P — he I (=[0s[Fo] '
Ah+¢¢Ah
— - r
- P [l dfl= Fy T
L Wf,_,ﬂ*“
i Lo THWT
OO 1® ;*-—’w— o

«— Py — —>| Dyl
— direction of unreeling v
e O ¢

detail A 4

Fig. 3 Capacitors 2222 679 on tape; see Table 12 for dimensions.

Tabie 12
symbol dimensions
nominal tolerance

Lead diameter d 0,6 +0,06/-0,05
Pitch between capacitors P 12,7 +1,0
Feed-hole pitch Pg 12,7 +0,2*
Feed-hole centre to lead centre Pq 3,85 +0,7
Feed hole centre to component centre Po» 1635 +1,0
Lead-to-lead distance F 5,0 +0,8/—0,2

Fo 5,08 +0,5/-0,1
Component alignment Ah 0o ° +1,0
Tape width W 18,0 . —-0,5
Hold-down tape width Wg |60 % | %05
Hole position Wi 9,0 ' +0,5
Hold-down tape position Wy |0 +2
Flange to tape centre Ho 18,25 +1,5/--0,5
Component height H1 30,5 max.

23 min.

Length of snipped lead L 11 max.
Feed-hole diameter Dg 4,0 +0,2
Total tape thickness t 0,5 +0,2

Note; See Tables 1 and 2 for dimensions of capacitors.

* Cumulative pitch error: + <1 mm/20 pitches.
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2222 679 —

Miniature ceramic plate capacitors, class 1
2222 683
Extraction force for component in the tape plane,
vertically to direction of unreeling min. 5N
Break force of tape min. 15 N
max. 2,5 N

Pull-off force main tape — reel

Maximum 0,5% of the total number of capacitors per reel may be missing. A maximum of 3 consecutive
vacant positions is followed by at least 6 consecutive components. The tape begins and ends with

5 empty positions.
H L] =

— ;

N R
& @@ R

19_9
main tape
v
*
7283806.1 1max connection tape adhesive tape

Fig. 4 Connection of tapes.

7283605.24

Fig. 5 Reel with capacitors on tape.
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2222 683
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2222 590; 591
2222 851-863

MULTILAYER CERAMIC CHIP CAPACITORS

QUICK REFERENCE DATA

Capacitance range

class 1 (NPO, N220, N750 dielectric) ~

X7R dielectric
Z5U (Y5V) dielectric

Rated d.c. voltage

Tolerance on capacitance
. NPO, N220, N750
X7R
Z5U (Y5V)

Basic specification

Climatic category (IEC 68)
NPO, N220, N750
X7R
Z5U, incl. Y5V

0,47 to 10000 pF (E12 series)
180 to 470000 pF (E12 series)
2200 to 1000000 pF (E6 series)

50 V (EIA), 63 V (IEC)

+10%, + 5%
+20%, = 10%
—20/+ 80%, + 20%
IEC384-10

(EIA RS198/B)

55/125/56
55/125/56
30/085/56

APPLICATION

These multilayer ceramic capacitors have a very high capacitance per unit volume which, together with
size and performance, makes them very suitable for use in hybrid and other microcircuitry. These small
components can perform the same functions as other ceramic capacitors i.e. coupling, by-passing,

blocking, frequency discrimination, etc.

DESCRIPTION

The capacitors consist of a rectangular block of ceramic dielectric in which a number of interleaved
precious-metal electrodes yield a high capacitance per unit volume. They are Pd Ag metallized at the

end terminal (see Fig. 4).
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MECHANICAL DATA

Dimensions in mm

Outlines
T W
:L A—>
e L | 7268122.2
Fig. 1.
Table 1
T, see also Tables 2, 3,4 A C
size L w min. max. min. max. min.
0805 20+0,15 1,26 +0,15 0,51 1,27 0,25 0,75 0,4
1206 3,2+0,15 16 0,15 0,51 1,60 0,25 0,75
1210 3202 25 02 0,51 1,80 0,3 1,0
1808 45+0,2 20 +0,2 0,51 1,90 0,3 1,0
1812 45+03 32 0,3 0,51 1,90 0,3 1,0
2220 57+04 50 +04 - 0,51 1,90 0,3 1,0
Soldering
Limiting conditions min. 2300C,2s
max. 250°C, 60 s
Worst-case solder conditions:
(oc) (°c)
_— 250 250
—_—
= 175 200°C/s ) f
frm— N cooling in
20°¢/s 200°C/s free air
80
max 45 8s. L 55 .
preheating soldering cooling preheating soldering cooling
7289653
Fig. 2 Reflow soldering. Fig. 3 Wave soldering.
The capacitors may be soldered twice
according-to this method if necessary.
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Multilayer ceramic chip capacitors

2222 590; 591
2222 851-863

solder lands

end terminal

electrodes

ceramic material
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2222 590; 591
2222 851-863

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 20 + 1 OC, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 63 to 67%.

Class 1

Capacitance range
< 1000 pF measured at 1 MHz, i V
> 1000 pF measured at 1 kHz, 1V

Tolerance on capacitance
Rated d.c. voltage (UR)
D.C. test voltage for 1 min
Tan §, measured at 1 V,
1 MHz, C <30 pF
1 MHz, 30 pF < C < 1000 pF -
1 kHz, C > 1000 pF
Insulation resistance
Category temperature range

Temperature coefficient NPO

0,47 —<5pF (0 +120) x 10-¢
5 —-<10pF (0 £120) x 106
> 10 pF (0+ 30) x 108

see Table 2to 6
+10%, £ 5%, + 0,5 pF, + 0,25 pF
50 V (EIA), 63 V (IEC)

200 v

10 (12+0,7) x 104, max. 27 x 10

<10x 10

<10 x 10

> 100000 MS

—55 to + 125 0C
N220

(—220 + 60) x 10-¢
(—220 £ 60 x 10| (—750 + 120) x 10-6
(=220 £ 60) x 10-6| (~750 + 120) x 106

N750

G106
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Multilayer ceramic chip capacitors 2222 590; _591
- 2222 851-863

Table 2: NPO
I pvaues | thicknessT, | cam. | o
size on tape bulk | from E12 series (1). see Fig. 1 tolerance cataiogue
on reel number
pF : mm %

0805 X 0,47 — 330 0,51 —~0,70 5 2222861 12...
X . 10 2222 861 13. ..
X 390 — 560 0,8 -— 1,00 5 | 2222861 12...
X ’ 10 2222 861 13. ..
X 0,47 — 1000 0,51 -1,27 5 2222 851 12. ..
X : 10 | 2222851 13...
1206 | X 0,47 — 1200 0,51 -0,70 5 2222 863 12.
X 10 2222863 13. ..
X 1500 — 1800 0,80 — 1,00 5 2222863 12. ..
X 10 2222 863 13. ..
X 0,47 — 3300 0,51~ 1,60 5 2222853 12. ..
X : 10 2222 853 13...
1210 | X 47 — 4700 0,51 — 1,90 5 2222852 12. ..
X 10 2222 852 13. ..
1808 X 100 — 5600 0,51 — 1,90 5 2222854 12. ..
X 10 2222854 13...
1812 X 330 — 5600 0,51 — 1,90 5 2222 855 12. ..
X ‘ 10 2222855 13. ..
2220 | X 470 — 10000 0,561 -1,90 5 2222 856 12. ..
10 2222856 13...
| % L T

code for capacitance value:——j
first two figures of capacit-

ance value according to

E12 series followed by:

9 for 10to 82pF

1for 100to 820 pF

2 for 1000 to 8200 pF

3 for 10000 pF

e.g.: fill in 272 for 2700 pF.

(1) According to IEC63.
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Table 3: N220, Size 0805

Catalogue number:  bulk packing 22225900....
on tape on reel . 2222590 1 e .
capacitance tolerance suffix.-of tolerance suffix of
value catalogue catalogue
pF number number
39 0,25 pF 2473 - —
4,7 0,25 pF 2475 - —
5,6 05 pF 2477 — -
6,8 0,5 pF 2479 - —
8,2 05 pF 2482 ~ —
10 2484 2618
12 2486 2621
15 5% 2488 10% 2623
18 2491 2625
22 2493 2627
27 2495 2629
33 2497 2632
39 5% 2499 10% 2634
47 2502 2636
56 2504 2638
68 2506 2641
82 2508 2643
100 5% 2511 10% 2645
120 2513 2647
150 2515 2649
180 2517 2652
220 5% 2519 10% 2654
270 2522 2656

Thickness T =0,51 — 0,70 mm.
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Multilayer ceramic chip capacitors

Table 4: N220, Size 1206

2222 590; 591
2222 851-863

Catalogue number: bulk packing 22225910....
on tape on reel 2222 591 1 s )
capacitance tolerance suffii of tolerance suffix of
value catalogue catalogue
- pF number number
8,2 0,5 pF 2482 - —
10 2484 2618
12 2486 2621
15 5% 2488 10% 2623
18 ) 2491 2625
22 2493 2627
27 2495 2629
33 2497 2632
39 5% 2499 10% 2634
47 2502 2636
56 2504 2638
68 2506 2641
82 2508 2643
100 5% 2511 10% 2645
120 2513 2647
150 2515 2649
180 2517 2652
220 . 2519 2654
270 5% 2522 10% 2656
330 2524 2658
390 2526 2661
470 2528 2663
560 5% 2531 10% 2665
680 2533 2667
820 2535 2669

Thickness T=0,51 — 0,70 mm.
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Table 5: N750, Size 0805

22225900....

Catalogue number:  bulk packing
on tape on reel 2222590 1 e
capacitance tolerance suffix of tolerance suffix of '
value catalogue catalogue
pF number number
6,8 0,5 pF 4099 - -
8,2 0,5 pF 4102 - —
10 4104 4238
12 4106 4241
156 5% 4108 10% 4243
18 4111 4245
22 4113 4247
27 4115 4249
33 4117 4252
39 5% 4119 10% 4254
47 4122 4256
56 4124 4258
68 4126 4261
82 4128 4263
100 5% 4131 10% 4265
120 4133 4267
150 4135 4269 i
180 4137 4272
220 4139 4274
270 5% 4142 10% 4276 :
330 4144 4278
390 4146 4281
Thickness T =0,51 — 0,70 mm.

G110
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Multilayer ceramic chip capacitors 2222» 590, 591
2222 851-863

Table 6: N750, Size 1206

Catalogue number: bulk packing 22225910....
on tape on reel 2222591 1....
1T 3
capacitance tolerance suffix of tolerance suffix of
value catalogue - catalogue
pF number number
6,8 0,5 pF 4099 - -
8,2 0,5 pF 4102 — -
10 4104 4238
12 4106 4241
15 5% 4108 10% 4243
18 4111 4245
22 4113 4247
27 4115 - 4249
33 4117 4252 -
39 5% 4119 10% 4254
47 4122 4256
56 4124 4258
68 4126 N 4261
82 4128 4263
100 5% 4131 10% 4265
120 4133 4267
150 4135 . 4269
180 4137 4272
220 4139 4274
270 5% 4142 10% 4276
330 4144 4278
390 4146 4281
470 4148 4283
560 4151 4285
680" 5% 4153 10% 4287
820 : 4155 : 4289
1000 4157 ) 4292
1200 4159 4294

Thickness T=0,51 — 0,70 mm.
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Class 2, X7R

Capacitance range
measured at 1 kHz, 1V

Tolerance on capacitance

Rated d.c. voltage (UR)

D.C. test voltage for 1 min

Tan 6, measured at 1 kHz, 0,5 V

Insulation resistance
C < 10000 pF
C > 10000 pF

Category témperature range

Maximum capacitance variation as a function
of temperature

Ageing

see Table 7

+20%, + 10%

50 V (EIA), 63 V (IEC)
200V '

< 3%

> 100000 M

Rins X C>1000's
—55to + 125 0C

+ 15%, see Fig. 5
typ. 1% per time decade

7268123.1

50
Ac
C
(%) P oy ) g oy
i typical
0_» ] ——
[ S S [ R R O R Y Y O O Y O oy
-50
—100 =50 0 50 o) 100
T (°C)

Fig. 5 Typical capacitance variation as a function
of temperature. Dotted lines indicate the limits.

G112
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Multilayer ceramic chip capacitors

2222 590; 591

2222 851-863

Table 7: X7R
cap. values thickness T, cap. ' tal
size g: ::Fe)!e bulk | from E12 series (1) see Fig. 1 tolerance (r:]au:ﬂc))gre
pF mm %
0805 X 180 — 5600 0,61 -0,70 10 2222 861 47. ..
X 20 2222 861 48. ..
X 6800 — 10000 0,80 — 1,00 10 2222 861 47. ..
X 20 2222 861 48. ..
X 180 — 22000 0,51 -1,27 10 2222 851 47. ..
X 20 2222 851 48. ..
1206 X 680 — 18 000 0,61-0,70 10 ' 2222 863 47. ..
X 20 2222 863 48. ..
X 22000, 27 000 0,80 — 1,00 10 2222 863 47. ..
X 20 2222 863 48. . .
X 680 — 56 000 0,561 - 1,60 10 2222 85347. ..
X 20 2222 853 48. ..
1210 X 2200 — 100 000 0,561~ 1,90 10 2222 852 47. ..
X 20 2222 85248. ..
1808 X 2200 — 150000 0,51 — 1,90 10 2222854 47. ..
X 20 2222 854 48. . .
1812 X 4700 — 270 000 0,51 — 1,90 10 2222 85547. ..
X 20 2222 855 48. . .
2220 X 12000 — 470000 0,51 -1,90 -10 2222 856 47. ..
X 20 2222 856 48.

(1) According to IEC63.

code for capacitance v.’:nl‘:x:c:::J

first two figures of capacitance
value according to E 12 series

followed by:
1 for 180 to 820 pF
-2for 1000to 8200 pF

3 for 10000to 82000 pF
4 for 100000 to 470 000 pF

e.g.: fill in 683 for 68 000 pF.
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2222 590; 591
2222 851-863

Class 2, Z5U (Y5V)
Capacitance range

measured at 1 kHz, 1V

Tolerance on capacitance
Rated d.c. voltage (UR)

D.C. test voltage for 1 min

Tan 6, measured at 1 kHz, 1V

Insulation resistance
C < 25000 pF
C > 25000 pF

Category temperature range

Maximum capacitance variation with respect

to Cat 20 OC (IEC)
to Cat 25 OC (EIA)

Ageing

see Table 8

—20/+ 80% and + 20%
50 V (EIA), 63 V (IEC)
200 V-

<2,5%

> 4000 MQ
Ring X C>100s

~30to + 85 °C

+20/-55%, see Fig. 6
+22/-56%

typ. 5% per time decade

7289652
+20 - > e et T
ac/c | VIvsy z5005
(%) [# Q%yq
0 '/ L~ 4
SAA P %x
-20 '// JX P
If:/ 7S »
v && SN
-60 < ; 3 ; b §
v M
-80 :(._‘c o g - === j
~-40 0 40 80 12
T (°C)
o Fig. 6 Typical capacitance variation as a function of temperature.
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Multilayer ceramic chip capacitors

2222 590;

591

2222 851-863

Table 8: Z5U
cap. values thickness T, - cap.
size on tape bulk | from EB6 series (1) see Fig. 1 tolerance catalogue
| on reel o number
pF mm %
0805 | X 2200 — 10000 0,51 - 0,70 +20 2222 86158. ..
X —20/+80 |222286159...
X 15000, 22 000 0,80 - 1,00 +20 2222 861 58. ..
X ) —20/+80 ‘ 2222 86159. ..
X 2200 — 33000 0,51 —1,27 £20 2222851 58. ..
X : ) —20/+80 |222285159...
1206 | X 10000 — 33 000 0,51 -0,70 +20 2222 863 58. . .
X . —20/+80 |222286359. ..
X 47000, 68 000 0,80 — 1,00 +20 2222 863 58. . .
X ‘ —20/+80 12222863 59...
X 10 000 — 100 000 0,61 - 1,60 +20 2222 853 58. ..
X —20/+80 |222285359...
1210 X 100 000 - 220000 0,51 —-1,90 +20 2222 852 58. ..
X —20/+80 |222285259. ..
1808 X 100 000 — 330000 0,51 — 1,90 +20 2222854 58. ..
X —20/+80 |222285459. ..
1812 X 100 000 — 470 000 0,61 — 1,90 +20 2222 855 58. ..
X —20/+80 [222285559...
2220 X 100 000 — 1 000 000 0,51 — 1,90 +20 2222 856 58... .
X —20/+80 |2222 856 59. . .
-

(1) According to IEC63.

code for capacitance value:~—!
first two figures of capacitance
value according to E12 series
followed by:

2 for
3 for

2200to 6800 pF
10000 to 68000 pF

4 for 100000 to 680 000 pF
5 for 1000000 pF

e.g. fill in 683 for 68 000 pF.
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12222 590; 591
2222 851-863

STANDARD PACKAGING

Cardboard boxes containing 1000 capacitors in plastic bag.
Capacitors size 0805 and 1206 also available on tape on reel, 4000 capacitors per reel (see below).

Configuration of tape

bottom film ; ~ top film
(thickness 50 +10pum) chip (thickness 50 +£10 um)
/ o
55+0,1mm

base tape
(thickness 0,7 +8’05 mm)

72833091

Fig. 7.
2,0+0,05

S mmme

352005 80%03

1,750, l

[} 72833071

Fig. 8 Dimensions of base tape (mm).

size
| 0805 | 1206
Ao 15+0,2 1,85+0,2
Bo 2,25+0,2 3,45 +0,2
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2222 590; 591
2222 851-863

Multilayer ceramic chip capacitors

Reel dimensions {mm)

1. s2 0
= +15 180-2
Fig. 9. —l e
+15
8,4 0 7285385

At ieast 10 positions at the beginning and end of the tape
are not used. The tape has a 200 mm leader.
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DATE CODE SYSTEM

FOR CAPACITORS AND RESISTORS ACCORDING TO IEC PUBLICATION 62, CLAUSE 5.

Two-character code (year/month)
Where the marking of the year and month of manufacture is required, the following system is used.

year letter month character
1979 L January 1
1980 M February 2
1981 N March 3
1982 P April 4
1983 R May 5
1984 S June 6
1985 T July 7
1986 U August 8
1987 \Y% September 9
1988 w October 0
1989 X November N
December D

Examples: November 1979 = LN
March 1980 = M3

Four-character code (year/week)

Where the marking of the year and week of manufacture is required, the code system uses four
figures. The first two figures shall be thie last two figures of the year, and the last two figures the
numbering of the week ; the numbering of the week shall be in accordance with 1ISO Recommendation
R2015, Numbering of Weeks.

Example: Fifth week of 1980 = 8005.



FILM AND CERAMIC CAPACITORS

A METALLIZED POLYESTER FILM CAPACITORS
MKT

B METALLIZED POLYCARBONATE FILM CAPACITORS
MKC

C POLYESTER FILM/FOIL CAPACITORS
KT

D POLYSTYRENE FILM/FOIL CAPACITORS
KS

E POLYPROPYLENE FILM/FOIL CAPACITORS
KP, KP/MKP

F INTERFERENCE SUPPRESSION CAPACITORS
MKT-P

G CERAMIC CAPACITORS



STANDARD SERIES OF VALUES IN A DECADE
for resistances and capacitances

according to |EC publication 63

E192 E96 EA48 |E192 E96 E48 |E192 E96 E48 |E192 E96 E48 [E192 E96 E48
100 100 100 | 169 169 169 | 287 287 287 | 487 487 487 | 825 825 825
101 172 291 493 835

102 102 174 174 204 204 499 499 845 845
104 176 208 505 856

105 105 105 | 178 178 178 | 301 301 301 | 511 511 511 | 866 866 866
106 180 305 517 876

107 107 182 182 309 309 523 523 887 887
109 184 312 530 898

110 110 110| 187 187 187 | 316 316 316 | 536 536 536 , 909 909 909
11 189 320 542 920

13 113 191 191 324 324 549 549 931 931
114 193 328 566 942

115 115 115 | 196 196 196 | 332 332 332 | 562 562 562 | 953 953 953
17 198 336 569 965

18 118 200 200 340 340 576 576 976 976
120 203 344 583 988

121 121 121|205 206 205 | 348 348 348 | 590 590 530

123 208 352 597

124 124 210 210 357 357 604 604 £24 E12 E6 E3
126 213 361 612

127 127 127 | 215 215 215 | 365 365 365 | 619 619 619 | 10 10 10 10
129 218 370 626 1

130 130 21 221 374 374 634 634 12 12

132 223 379 642 13

133 133 133 | 226 226 226 | 383 383 383 | 649 649 649 | 15 15 15
135 229 388 657 16

137 137 232 232 392 392 665 665 18 18

138 234 397 673 20

140 140 140 | 237 237 237 | 402 402 402 | 681 681 681 |22 22 22 22
142 240 407 690 24

143 143 243 243 412 412 698 698 27 27

145 246 417 706 30

147 147 147 | 249 249 249 | 422 422 422 | 715 715 715 |33 33 33
149 252 427 723 36

150 150 255 255 432 432 732 732 39 39

152 258 437 741 43

154 154 154 | 261 261 261 | 442 442 442 | 750 750 750 |47 47 47 47
156 264 448 759 51

158 158 267 267 453 453 768 768 56 56

160 271 459 777 62

162 162 162 | 274 274 274 | 464 464 464 | 787 787 787 |68 68 68
164 277 470 796 75

165 165 280 280 475 475 806 806 82 82

167 284 481 816 91
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