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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic com -
ponents, subassemblies and materials; it is made up of three series of handbooks each
comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MlATERlAI.S 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 thosepublished 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 publisher 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 whole or in part without the written consent of the publisher.

December 1972



ELECTRON TUBES (BLUE SERIES) ’

This series consists of the following parts, issued on the dates indicated.

Part 1a

Part 1b

Part 2

Part 3

Part 4

Part 5a

Part 5b

Part 6

Part 7

Part 8

Transmitting tubes for communication

December 1975

and Tubes for r.f. heating Types PE05/25 + TBW15/125

Transmitting tubes for communication
Tubes for r.f. heating
Amplifier circuit assemblies

Microwave products

Communication magnetrons
Magnetrons for microwave heating
Klystrons

Travelling-wave tubes

Special Quality tubes;
Miscellaneous devices

Receiving tubes
Cathode-ray tubes
Camera tubes; Image intensifier tubes

Products for nuclear technology
Photodiodes

Channel electron multipliers
Geiger-Mueller tubes

January 1976

October 1974

Diodes

Triodes

T-R Switches

Microwave Semiconductor devices
Isclators Circulators

January 1975

N.B. Photomultiplier tubes and Photo diodes will be issued in Part 9

Gas-filled tubes

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes

Trigger tubes
Switching diodes

TV Picture tubes

January 1976

March 1975
April 1975
May 1975
July 1975
Neutron tubes
August 1975
Thyratrons
Ignitrons

Industrial rectifying tubes
High-voltage rectifying tubes

October 1975



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1a

Part 1b

Part 2

Part 3

Part 4a

Part 4b

Part 5

Part 6

Rectifier diodes, thyristors, triacs
Rectifier diodes

Voltage regulator diodes (> 1,5 W)
Transient suppressor diodes

Diodes

Small signal germanium diodes
Small signal silicon diodes
Special diodes

Low-frequency transistors
High-frequency and switching transistors

Special semiconductors

Transmitting transistors
Microwave devices
Field-effect transistors

Devices for optoelectronics

Photosensitive diodes and transistors
Light emitting diodes i
Photocouplers

Linear integrated circuits

Digital integrated circuits

DTL (FC family)
CML (GX family)

March 1976
Rectifier stacks
Thyristors
Triacs

October 1975

Voltage regulator diodes (<'1,5 W)
Voltage reference diodes
Tuner diodes

December 1975
April 1976

November 1974
Dual transistors
Microminiature devices for
thick- and thin-film circuits
December 1974

Infrared sensitive devices
Photoconductive devices
March 1975

April 1974

MOS (FD family)
MOS (FE family)

April 1976



COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

Part 2a

Part 2b

Part 3

Part 4a

Part 4b
Part 5

Part 6

Part 7

Part 8
Part 9

Part 10

Functional units, Input/output devices,
Peripheral devices

High noise immunity logic FZ/30-Series

Circuit blocks 40-Series and CSA70
Counter modules 50-Series
NORbits 60-Series, 61-Series

Resistors

Fixed resistors

Variable resistors

Voltage dependent resistors (VDR)
Light dependent resistors (LDR)

Capacitors

Electrolytic and solid capacitors
Paper capacitors and film capacitors

Radio, Audio, Television

FM tuners

Loudspeakers

Television tuners and aerial input
assemblies

Soft ferrites

Ferrites for radio, audio and television

Beads and chokes

Piezoelectric ceramics, Permanent magnet materials

Ferrite core memory products

Ferroxcube memory cores
Matrix planes and stacks

Electric motors and accessories

Small synchronous motors
Stepper motors

Circujt blocks

Circuit blocks 100 kHz-Series
Circuit blocks 1-Series
Circuit blocks 10-Series

Variable mains transformers
Piezoelectric quartz devices

Connectors

March 1976

November 1975

Circuit blocks 90-Series
Input/output devices
Hybrid integrated circuits
Peripheral devices

February 1976

Negative temperature coefficient
thermistors (NTC)

Positive temperature coefficient
thermistors (PTC)

Test switches

April 1976

Ceramic capacitors
Variable capacitors

February 1975

Components for black and white
television
Components for colour television

April 1975

Ferroxcube potcores and square cores
Ferroxcube transformer cores

May 1975
July 1975

Core memory systems

September 1975

Miniature direct current motors

September 1971

Circuit blocks for ferrite core
memory drive

July 1975
March 1976
November 1975
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ELECTROLYTIC
GENERAL AND SOLID
CAPACITORS

INTRODUCTION

1. INTRODUCTION

Electrolytic and solid capacitors are most commonly used in such circuit functions as
coupling, smoothing and by-passing, and for energy storage, or wherever there is a
need for capacitive reactance.

These functions are often applied under specific circumstances and the requirements
specified by users have grown steadily. The outcome has been a wide range of electro-
lytic and solid capacitor programmes to cover the different applications, for example:

General purpose : radio, television , and general/industrial applications

Professional/industrial: long life and high reliability - telecommunications equipment,
electronic data processing.

high temperature - motor cars.
small size - hybrid circuits, paging systems.

low equivalent series resistance at high frequency - switched-
mode power supplies.

2. PRINCIPLES

The essential property of a capacitor is to store electrical charge. The amount of
electrical charge (Q) in the capacitor (C) is proportional to the applied voltage (U).
The relationship of these parameters is :

Q=C.U

where Q = charge in coulombs (As)
C = capacitance in farads (F)
U = voltage in volts (V)

The value of capacitance is directly proportional to the(anode) surface area and inversely
proportional to the thickness of the dielectric layer, thus :

where €() = absolute permittivity (8, 85 x 10~ 12 F/m)
€y = relative dielectric constant (dimensionless)
A = surface area (rnz)
d = thickness of dielectric (oxide) layer (m)

n

August 1974 l I 5
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The dielectric layer consists of either aluminium oxide (A!ZZO 3) or tantalum oxide
(Tap0s5) which are formed by an electrochemical oxidizing process from the respective
metals. These layers withstand extremely high electrical field strength. During the
electrochemical forming process the dielectric layer is exposed to the physical limit

of electrical field strength mentioned above. So the thickness of the layer is determined
by a voltage Uy, the so-called forming voltage. To avoid changing the thickness of the
layer during normal use the operating voltage should always be lower than the forming
voltage. For general purpose electrolytic capacitors the value of UR /Ug is about 0, 8
(Ug being the rated voltage). Types for long life performance and industrial applications
are rated to 0,6. Solid capacitors are rated to approx 0,25 due to different reasons.

Table 1
material relative dielectric constant physical limit
of electrical
field strength
(dimensionless) (V/m)
AL03 8 7. 108
Ta05 24 5.108

3. DESCRIPTION

The above-mentioned dielectric layer is electrically contacted on one side by a metal
(aluminium or tantalum) and on the other side by a conductor, being an electrolyte in
case of an electrolytic capacitor and a solid semiconductor in case of a solid capacitor.
The metal contact electrode is called the anode. To obtain high capacitance values per
unit volume the surface of the anode is artificially enlarged by etching or sintering
processes.

Aluminium electrolytic capacitors

The contacting electrode opposite to the anode is an ionic conductor in the case of an
electrolytic capacitor. Because of this ionic conduction the potential of the anode should
never be lower than the potential of the electrolyte: if the potential of the anode is lower
than that of the electrolyte, positive hydrogen ions will move through the dielectric
layer to the anode metal where they are discharged.

The so formed hydrogen gas blows up the dielectric layer, causing a high leakage cur-
rent or even a short circuit. In the case of the anode being at a positive potential with
respect to the electrolyte (this is the case of normal use) the oxidizing ions are driven
towards the dielectric layer.

These oxidizing ions are not able to pass through the dielectric layer at field strengths
lower than the physical limit mentioned in Table 1.

In the case of a defect in the dielectric layer the limiting field strength might be reached
even during normal use.

6 -~ August 1974
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In that case the oxidizing ions will pass through the defect to the anode metal where new
oxide is formed, which repairs the defect.
It is necessary to make electrical contact to the electrolyte from outside. This is usually
done by inserting an etched aluminium electrode into the electrolyte. This electrode,
called the cathode, is always covered by a relatively thin oxide layer. To avoid direct
. mechanical contact between the oxide layers of cathode and anode (which would cause
~mechanical damage of the dielectric) a soft spacer of porous paper is used which also
serves as a sponge for the electrolyte.
The total thickness of the system described is only a fraction of a millimetre.
Therefore, during manufacture, long strips of the described system are wound into
cylindrical bodies and encased. Fig.l shows a cross-section of a typical design.

Solid capacitors (AL + Ta)

In a solid capacitor the contacting electrode opposite to the anode is formed by manganese
dioxide (MnO9) being a semiconductor, and called the cathode. Therefore, in principle,
the potential of the anode with respect to the cathode is allowed to be positive as well as
negative. However, due to the absence of oxidizing ions, no self-repairing effect of the
dielectric layer by the leakage current is obtained. In practice it is advisable to main-
tain the anode potential positive with respect to the cathode, because no solid capacitor
is absolutely free of moisture, so ionic reactions could take place.

Via the system manganese dioxide - aluminium foil - case - tinned leads, the cathode is
electrically connected with the outside in our 121 series of solid aluminium capacitors
(Fig. 1). To avoid direct mechanical contact between anode layer and the aluminium
contact foil , a glass fibre spacer is applied.

In the 122 series of solid aluminium capacitors and the 146 series of solid tantalum
capacitors, the cathode is connected to the outside by the system manganese dioxide -
graphite - silver - tin solder - tinned leads (Fig.2).

August 1974 l l 7
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INTRODUCTION GENERAL

ALUMINIUM ELECTROLYTIC TYPES
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anode
dielectric layer

spacer

dielectric layer
cathode

SOLID ALUMINIUM TYPES (121-series)

I

Al (etched)
Al;03
paper & electrolyte

anode Al (etched)
dielectric layer_ /2 o724 Aly04
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Al (etched)
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{ manganese dioxide (Mn0;)
dielectric layer (Ta,;0gor Al,03)
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(sintered Ta or etched Al)

I

cathode

epoxy encapsulation

cathode lead
L 7271121

Fig.2.
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4. THE ELECTRICAL IMPEDANCE Z OF THE CAPACITOR

The electrical impedance Z of a capacitor in its reference plane (being the connecting
points) consists of a real part R, and an imaginary part j.X, thus:

Z=R+j.X andtan6=-§—
where R = the equivalent series resistance (ESR) (2)
j.X =the imaginary part of the series impedance ()
Z = the complex series impedance (R)

tan 6 = dissipation factor (dimensionless)

The actual values of R and X depend upon two parameters : the frequency f and the

temperature T. It is usual to express X in terms of Cg (equivalent series capacitance)
and w:
1 .
X = - w=2.7.f , fin (Hz)
wCg

1‘5 7271126
S L[0T
v — oidTa i
© s = = electrolytic and solid Al [T}
8
c
2 1 L
g T —
a2 = T
© ™~ “‘\\
Y |
o ~N
o T
2 05 PN
a” N
3
£
0 7 5
10 103 104 10
f (Hz)

Fig. 3. Typical capacitance as a function of frequency. C = capacitance at 25 °C, 100 Hz.
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AN solid AlandTa [ 1]
— e e Al electrolytic

ESR
ESRo

multiplier of )
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o
[,
Y
4

10? 10° 10% 10°
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Fig.4. Typical ESR as a function of frequency. ESR( = ESR at 25 0C, 100 Hz

7271129
15 -

14
— Al electrolytic
solid Al and Ta
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1,3

12 ="
14 o I
, ' £
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/
7
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//

08 v

Py
o7lz |
60 -40 -20 0O 20 40 60 80 100 120 140
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multiplier of capacitance

Fig.5. Typical capacitance as a function of ambient temperature, Cp = capacitance at
25 0C, 100 Hz.
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Fig.6. Typical ESR as a function of ambient temperature. ESR( = ESR at 100 Hz, at 25 °C
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5. RIPPLE CURRENT

In various applications a considerable amount of ripple current (I.) passes through the
capacitor. Due to the equivalent series resistance (R) power (P) is dissipated in the
device :

P (Watt) =1, 2. R

The power causes an increase in temperature of the capacitor. Temperature equilibrium
is reached when the power (P) passes through the case surface into the ambient. From this
it is clear, that the maximum permissible ripple current depends on the maximum
permissible temperature of the capacitor, value of the equivalent series resistance, case
size and ambient temperature (T mpp).

In the data sheets the maximum permissible ripple current is specified under certain

conditions.
- P_ @ .S (Tc = Tamb)
VLV
where 1. = ripple current (A)
R = equivalent series resistance ()
P = heat dissipation (W)
a = heat transfer coefficient (W /m2 oC)
S = heat transfer surface area (m2)
Te = temperature of case surface (°C)
T,mp = ambient temperature (°C)

6. LEAKAGE CURRENT

In normal use a small amount of direct current passes through the capacitor.

This current is called the leakage current (I;) and depends on the applied voltage and
temperature. The dependancy of Iy/Ip (10 being the leakage current at voltage UR and
25 °C) on temperature, is shown in Fig.7 for an aluminium electrolytic capacitor and
a solid aluminium capacitor.

The dependancy of Iy /I as a function qf U/UR is given in Fig. 8 for an aluminium
electrolytic capacitor and a solid aluminium capacitor, U being the working voltage.

12 . August 1974
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Fig.7 Typical leakage current as a function of temperature. Iy = leakage current during

continuous operation at T ymp = 25 °C.
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Fig.8. Typical leakage current as a function of U/UR. Ij = leakage current at UR at a
discrete constant temperature within category temperature range, U is working voltage.
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7. LIFE TIME

Aluminium electrolytic capacitors

The phenomena which determine the life time of an aluminium electrolytic capacitor are,
among others, changes of the following parameters exceeding the specified limits :

~ capacitance

- dissipation factor
- impedance

- leakage current .

Most of them are directly or indirectly caused by a failure mechanism occuring in the
electrolyte (drying out, chemical reactions).

Two types of electrolyte can be distinguished:

a. glycol-electrolyte which is somewhat aggressive to the dielectric layer at higher
temperatures. This liquid has a relatively high specific resistance and high tem-
perature coefficient.

b. modern electrolytes (based upon DiMethyl Acetamide) require very good sealing
(due to high diffusiveness of the volatile Solvent) This liquid has a relatively low
specific resistance and a low temperature coefficient, and can generally be used
over a wider temperature range than the glycol type of electrolyte.

In general the life time of an aluminium electrolytic capacitor can be increased by a
factor of 2 when the temperature is dropped by 10 °C.

By using the capacitor at a voltage lower than the rated voltage, the leakage current
decreases, which means that the process of forming hydrogen gas at the cathode takes
place at a lower rate. This also improves the life time of the capacitor.

Solid aluminium capacitors

The end of life is determined by sudden breakdown failures.
Due to the fact that no electrolyte is used in solid aluminium capacitors the associated
failure mechanisms do not occur.

Solid tantalum capacitors

The end of life of solid tantalum capacitors is determined by sudden breakdown failures;
even in an early stage of its service life.

An explanation of this lies in the forming of crystalline tantalum oxide beneath the
existing amorphous tantalum oxide under conditions of high field strength and high tem-
perature. The growth of this crystalline tantalum oxide eventually breaks through the
amorphous oxide layer and, because the newly-formed oxide has a very low specific
resistance, a current flow is originated which results in a short-circuit.

The life time of a solid tantalum capacitor can be improved be derating the voltage and
ambient temperature.

14 August 1974
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8. RELIABILITY

In life testing reliability can be determined by means of a failure rate (F.R.), which is
expressed as:

number of failures during test
number of components tested x test duration

Failure rate (F.R.) =

Two types of failures can be found:

- catastrophic failures: short circuits, open circuits

~ degradation failures: parameter drifts outside the specification limits.
With aluminium electrolytic capacitors degradation failures mostly occur, due to factors
like :

- agressiveness of the electrolyte

- diffusion of the electrolyte

~ material impurities and other accidents of production.

The failure rate of solid aluminium and tantalumn capacitors is determined by short-cir-

cuits or open circuits, due to breakdown of the dielectric layer. The electronic current

does not constitute a repair action in this oxide layer.

The failure rate in solid tantalum capacitors is mostly influenced by a field-crystalli-
zation process, described in above. In this case the F.R. can be improved by 1owermg

temperature and applied voltage or placing a series resistor in the circuitry.

The phenomenon of the formation of a low resistance aluminium oxide does not exist in
solid aluminium capacitors, therefore they have greater reliability than solid tantalum
types. Under the most severe conditions (maximum category temperature, rated voltage),
the catastrophic failure rates (with a 60% confidence level) are:

—~ electrolytic capacitors 10'6/h
- solid aluminium capacitors 107 /h
- solid tantalum capacitors lO"S/h

Analysis of failure in the field (under normal operating conditions) shows a far better
F.R.: =10"9/h for solid aluminium capacitors.

August 1974 | ' 15






2222 015-
2222 017

ALUMINIUM ELECTROLYTIC CAPACITORS

for general and industrial applications
miniature/ small type

QUICK REFERENCE DATA

Endurance test

Category temperature range

Tolerance on nominal capacitance

Nominal capacitance range (E6 series)

Rated voltage range, UR (RS series)

0,33 to 4700 pF

-10 to +509%

(case size 1

-10 to +100%)

4to 63V
case size case size case size

1 2,3, 5a 4to 03 %)
-25to +70 °C | =25 to +85 °C| —40 to +85 °C

1000 hat 70°C

1000h at 85 °C

2000 h at 85 °C|

Basic specification IEC 103 type 2 type 2 type 1
Category IEC 68 25/070/56 25/085/56 40/085/56

— ] szssens,

(uF) 4 63 10 16 25 40

0,33

0,47

0,68

1

15

22

33 L

D

2; ® r nominal

10 -O ¢ dimensions (mm)
15 —@— -
22 )—W{D_—z\—( 1 [0} 3,3x 10,5
33

ot i A‘Q-J 7 2 |4 4,5x1L,5
68 3) @5 3 19 6 x11,5
100 ———()—j &/5a 5al9 8 x12,5
150 @59 5

20 |—@5)—T—O—C 4 |9 6,5x18
1B |—06 0@ 5 19 8 x18
470 @

680 ® @ 6 (¥10 x18
1000 |—@d o)—0>—0 00]|®¥10 x30
2':33 g; 0D—(3 01]¥12,5x 30
3300 @ 021¥15 x30
4700 0 ‘ 031V 18 x30

APPLICATION

Mainly for smoothing, coupling and decoupling purposes in consumer applications, such
as audio and television circuits, and in industrial applications such as measuring and
regulating circuits. Other applications are in timing and delay circuits.

*) Case size 4, 63V, C =10 pF, IEC type 2, category 40/085/56

August 1974
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2222 015- ALUMINIUM ELECTROLYTIC CAPACITORS
2222 017

DESCRIPTION

The capacitor has etched aluminium-foil electrodes rolled up with a porous paper spacer
which separates the anode and the cathode. The spacer is impregnated with an electro-

lyte which is the electrical connection between dielectric and cathode foil and retains its
good characteristics both at low and at high temperatures. The capacitor is housed in an

aluminium case.

The capacitor is available in 6 styles, all with soldered-copper leads.

Style 1 : axial leads; case insulated with a blue transparent plastic sleeve.
-— Style 2 : single ended; with self-locking lead; case insulated with a blue

transparent plastic sleeve.

— Style 3 : single ended; case insulated with a blue transparent plastic sleeve.
—=Styles 4 and 5: single ended; case insulated with a blue transparent plastic cap.
The cap of style 4 has a boss and that of style 5 has a short slot so that
a greater pitch between the leads can be made, if necessary.

—u Style 6 : single ended; case fitted in a yellow plastic foot.

MECHANICAL DATA Dimensions in mm

— Style 1; capacitors with two rills only

| ————»r—33i‘l—>l

for case sizes 00 to 03. l
= 33 £ 1 mm for case sizes 1 to 5a; * I T
= 35 £ 1 mm for case sizes 4 to 6; @d == + == @D
= 55 - 1 mm for case sizes 00 to 03. I ,!

See Table la for dimensions d, D, L oy ) W l

and P. 1]

'-q—_ P ___>| 7265674.2

il

oN

la-@ d

“HL - > e
[ > ! -
+ b= Y44

0 i@ d
. 7269857
&~ [ - ) <P —
Style 2; case sizes 00 to 03 Style 3; case sizes 1
(case sizes 4, 5 and 6 on request); (case sizes 00 to 03 o
see Table la for dimensions d, see Table la for dim
D, L and P. D, L and P.

7269856

to 6
n request);
ensions d,

January 1976



Style 4; see Table 1b for
dimensions d,D,L and P.

Style 5; see Table 1b for

1y This length is temporarily 1,5 mm shorter.

dimensions d,D,L and P.

ALUMINIUM ELECTROLYTIC CAPACITORS 2222 015-
2222 017
Table la -
case style 1 style 2 style 3 mass
size approx.
d |Dnom Lnom{Pmax LmaxPmin|Pmax Lmax p Dmax Lmax P (®
1 0,6{ 3,3 10,5 3,5 11 15 3,5 13 2,5-5 0,35
2 0,6 4,5 10 4,8 10,5) 15 4,8 13 2,5-5 0,53
3 0,6/ 6 11,51 6,1 121] 15 6,1 14,545 -7,5]0,7
5a 0,6/ 8 11 8,3 11,5( 15 8,3 13 5 -10 1,2
4 0,8{ 6,5 18 6,7 18,5| 25 | 6,7 22,515 ~10 6,7 22,5 |5 -10 1,5
5 0,8 8 18 8,3 18,525 | 8,3 22,5|5 -10 8,3 22,5 |5 '-10 2
6 0,8{10 18 10,3 18,5| 25 (10,3 22,5 |{ 7,5-12,5{10,3 22,5 | 7,5-12,5| 2,7
00 {0,8{10 30 10,5 30,5 35 (10,5 34 7,5-12,5|10,5 34 7,5-12,5| 4,0
01 |0,8(12,5 30 13,0 30,5| 35 |13,0 34 7,5-12,5(13,0 34 7,5-12,5| 6,3
02 10,815 30 15,5 30,5| 35 |15,5 34 |10 =-15 |15,5 34 10 -15 8,2
03 |0,8{18 30 18,5 30,5 35 (18,5 34 10 -15 (18,5 34 10 -15 |10,9
_ [ [+ 2 -——
Notes - Styles 4 and 5 are not for new designs. G-
- Style 6 is especiaily for use in applications
with severe shocks and vibrations. 4
. o o J 2
i
<¢-D+2»
<— @§D—
/ |
3 'Y
L LD—“——— L -
———\ \
+03 ro3l—E—7 ! +o3t—
I“s—o,a = A,S_O:% ﬁd: < d h‘5-0:e.w.,.ﬂ + 1“4»—¢d
| p lag 7265673 + - ? Lf— P—>|
T — @} ) ——>| 72656721

Style 6; see Table 1b for
dimensions d,D,L and P.
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— Table 1b
style 4 style 5 . style 6 mass
case P approx.
size d |[Dmax Lmax | Pmin | Pmax Lmax | Pmin { Pmax L'max £0,5 (@)
1 0,6 4,1 12,5 | 2,5 0,35
2 0,6 5,6 12,5 | 2,5 0,53
3 0,6 6,9 141 3,5 0,7
5a 0,6 9,1 13,5 | 5 1,2
4 0,8 8,5 22,5 5 1,5
5 0,8 10,2 22,5 5 2
6 0,8 12,1 22,5 7,5 2,7
00 0,8 11,2 32,5 7,5 12,8 39,5 | 10 4,0
01 0,8 13,6 32,5 7,51 15,2 39,5 | 10 6,3
02 0,8 16 32,5 10 17,8 39,5 | 12,5 8,2
03 0,8 19 32,5 10 20,8 39,5 | 15 10,9
Marking

The capacitors are marked with: group number, rated voltage, nominal capacitance, a
band to identify the negative terminal and a letter code for country of origin.

Mounting

Styles 4 and 5 are designed for mounting on single-sided printed-wiring boards, however,
—= case sizes 4,5 and 6 in style 5, and all style 2, 3 and 6 capacitors are also directly
suitable for double-sided printed-wiring boards.
—= The diameter of the mounting holes in the printed-wiring board is:
1,3+ 0,1 mm for the anode lead and 1 mm for the cathode lead of style 2 capacitors;
0, 8 mm for case sizes 1 to 5a in style 3;
1 mm for case sizes 4 to 03 in style 3.

Iy This length is temporarily 1,5 mm shorter.
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ELECTRICAL DATA
Table 2; notes follow this Table. -

Unless otherwise specified all electrical values in Table 2 apply at an ambient temper-
ature of 20 to 25 9C, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

Ur nom. rmax. r.m.s. max. leakage typ. max. impedance | case | catalogue
cap. | ripple current | current at Ug | ESR tan & at 100 kHz size | number 2)
at upper cat. after 5 min ol 2222
temp. o followed by
™ | @) (ma) 1 () b @b b typ: | max.
[

4 15 10 5 26,54 ] 0,40 12 20 1 015 .2159
4 47 26 10 8,47 | 0,40 4 6,8 2 015 .2479
4 100 44 20 3,98 | 0,40 2 3,4 3 015 .2101
4 220 70 44 1,81 0.40 1 1,7 Sa 015 .2221
4 220 85 9 1,811 0,38 0,5 0,8 4 016 .2221
4 330 125 12 1,211 0,38 0,35 0,55 5 016 .2331
4 1000 325 28 0,40 | 0,38 0,2 0,3 00 017 .2102
+ 4700 920 117 0,08 ] 0,38 0,3 0,5 03 017 .2472
6.3 10 12 5 39,79 | 0,37 12 20 1 015 .3109
6,3 33 26 11 9,65 | 0,32 4 6,8 2 015 .3339
6,3 68 44 22 4,68 ] 0,32 2 3,4 3 015 . 3689
6,3 150 70 48 2,121 0,32 1 1,7 Sa 015 . 3151
6.3 150 85 10 2,121 0,30 0,5 0,8 4 016 . 3151
6,3 470 190 22 0.68 | 0,30 0,2 0,3 6 016 . 3471
6.3 680 325 30 0,47 ] 0,30 0,2 0,3 00 017 . 3681
6,31 1500 470 61 0,25 | 0,30 0,2 0,3 01 017 . 3152
6,3 2200 630 88 0,14 | 0,30 0,25( 0,4 02 017 . 3222
6,3 3300 920 129 0.10 | 0,30 0,3 0,5 03 017 . 3332
10 6,8 12 5 46,81 0,30 12 20 1 015 . 4688
10 22 26 11 11,557 | 0,26 4 6,8 2 015 . 4229
10 47 44 24 5,42 0,26 2 3.4 3 015 . 4479
10 100 70 50 2,55 | 0.26 1 1,7 Sa 015 . 4101
10 100 85 10 2,55 0,24 0,5 0,8 4 016 . 4101
10 220 125 18 1,16 ] 0,24 0,35 0,55 5 016 .4221
10 330 190 24 0,77 1 0,24 0,2 0,3 6 016 .4331
10 470 325 33 0,54 ] 0,24 0,2 0,3 00 017 . 4471
10 1000 470 64 0,251 0,24 0,2 0,3 01 017 . 4102
10 1500 630 94 0,17 | 0,24 0,25( 0,4 02 017 . 4152
10 2200 920 136 0,12 0,24 0,3 0,5 03 017 . 4222
16 4.7 12 5 54,18 1 0.25 12 20 1 017

16 15 26 12 12,73 ( 0,18 4 6,8 2

16 33 44 27 ) 5,79 | 0,18 2 3,4 3

16 68 70 53 2,81 0,18 1 1,7 3a

16 68 85 11 2,81 0,17 0,5 0,8 4

16 150 125 19 1,271 0,17 0,35} 0,55 5

16 220 190 26 0,87 | 0,17 0,2 0,3 6

16 330 325 36 0,58 | 0,17 0,2 0,3 00

16 680 470 70 0,28 1 0,17 0,2 0,3 01

16 1000 630 100 0,19 0,17 0,251 0,4 02

16 1500 920 148 0,13 | 0,17 0,3 0,5 03
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— Table 2 (continued); notes follow this Table.

\

Ugr nom. max. r.m.s. max. leakage | typ. max. impedance case catalogue

cap. ripple current | current at Ug | ESR tan 6 at 100 kHz size number 2)

at upper cat. after 5 min @1 2222
temp. followed by

W) | @R (may 1) @my H @by | B me
25 3,3 11 5 67,521 0,22 12° 20 1 015 .6338
25 10 23 13 15,92{ 0,15 4 6,8 2 015 .6109
25 22 37 28 7,23(0,15 2 3,4 3 015 .6229
25 47 60 56 3,391 0,15 1 1,7 5a 015 .6479
25 47 72 12 3,39]0, 14 0,5 0,8 4 016 .6479
25 100 105 19 1,591 0,14 0,35 0,55 5 016 .6101
25 150 155 27 1,06] 0,14 0,2 0,3 6 016 .6151
25 220 270 37 0,720, 14 0,2 0,3 00 017 .6221
25 470 360 75 0,34} 0,14 0,2 0,3 01 017 .6471
25 680 500 106 0,23] 0,14 0,25 0,4 02 017 .6681
25 1000 650 154 0,16/ 0,14 0,3 0,5 03 017 .6102
40 2,2 11 5 86,810, 19 12 20 1 015 .7228
40 6,8 23 14 18,721 0,12 4 6,8 2 015 .7688
40 15 37 30 8,491 0,12 2 3,4 3 015 .7159
40 22 50 44 5,7910,12 1 1,7 Sa 015 .7229
40 22 60 12 5,7910,11 1 1,7 4 016 .7229
40 33 60 60 3,8610,12 1 1,7 Sa 015 .7339
40 33 72 12 3,86(0,11 0,5 0,8 4 016 .7339
40 47 105 16 2,7110,11 0,35 0,55 5 016 .7479
40 100 155 28 1,2710,11 0,2 0,3 6 016 .7101
40 150 270 40 0,8510,11 0,2 0,3 00 017 .7151
40 220 360 57 0.5810,11 0,2 0,3 01 017 .7221
40 470 500 7 0,27]0,11 0,25 0,4 02 017 .7471
40 680 650 167 0,1910,11 0,3 0,5 03 017 .7681
63 0,33 4 5 289,37(0,09 6 12 4 016 .8337
63 0,47 7 5 338,630, 16 12 20 1 015 90054 3)
63 0,47 7 5 203,18(0,09 5 8,5 3 015 .8477
63 0,47 6 S 203,1810,09 4 6,4 4 016 .8477
63 0,68 9 5 234,05(0,16 12 20 1 015 .8687
63 0,68 9 5 140,431 0,09 3 5 4 016 .8687
63 1 9 5 159,151 0,16 12 20 1 015 90057 3)
63 1 9 5 95,49 10,09 4 6,8 2 015 90047 3)
63 1 10 5 95,49 0,09 3 5 3 015 .8108
63 1 12 5 95,49 10,09 2 3,2 4 016 .8103
63 1,5 9 5 106,100, 16 12 20 1 015 .8158
63 1,5 12 5 63,66 0,09 2,5 4,5 3 015 90001 3)
63 2,2 12 7 43,41(0,09 4 6,8 2 015 90031 3)
63 2,2 15 7 43,41(0,09 2 3,5 3 015 .8228
63 2,2 21 5 43,4110,09 1,4 2,2 4 016 .8228
63 3,3 17 11 28.9410,09 2 3,5 3 015 .8338
63 4,7 22 15 20,32(0,09 2 3,5 3 015 90003 3)
63 4,7 18 15 20,3210,09 4 6,8 2 015 .8478
63 4,7 31 5 20,32 0,09 1,2 1,9 4 016 .8478
63 6,8 25 22 14,04 0,09 2 3,5 3 015 .8688
63 10 3 32 9,55 0,09 2 3,5 3 015 .8109
63 10 44 7 9,55(0,09 0,6 0,95 4 016 .8109
63 15 43 48 6,3710,09 1 1,7 S5a 015 .8159
63 15 55 10 ©6,37(0,09 0,5 0,8 4 016 .8159
63 22 80 13 4.3410,09 0,35 0,55} 5 016 .8229
63 47 115 22 2,0310,09 0,2 0,3 6 016 .8479
63 68 195 30 1,400,09 0,2 0,3 00 017 .8689
63 100 240 42 0,95(0,09 0,2 0,3 01 017 .8101
63 150 280 61 0.64 0,09 0,2 0,3 01 017 .8151
63 220 360 88 0,43{0,09 0,25 0,4 02 017 .8221
63 330 495 129 0,29‘ 0,09 0,3 0,5 03 017 .8331
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Notes to Table 2

1y See also corresponding paragraph.

2) Replace dot in catalogue number by : 1 for style 1 on paper band;

<
4 for style 4 and style 5;
5 for style 6;
7 for style 2;
8 for style 3.
-

3) Last 5 digits in catalogue number for different styles :

style 1 | style 3 | style 4

90001

90003

90054

90057

90047

90031
Capacitance

Nominal capacitance values at 100 Hz and 25 9C

Tolerance on nominal capacitance at 100 Hz
case size 1
case sizes 2 to 03

o
12

o
<
> M
M
g 1\ S
§
S ~. 8V
2 09
5
2
5 08 ™,
5 4V
s o7 I
=
5
E os

05

10 102 103 f (Hz) 104

Typical capacitance as a function of
frequency for case sizes 1, 2, 3, and 5a.
CQ = capacitance at 25 °C.

90076 90002
90068 90004
90064 90055
90065 90058
90066 90061
90067 90032

see Table 2

=10 to +100%
-10 to +50%

2765689

~

©

83V

N
AN
X

10 102 0% f (Hz) 104
Typical capacitance as a function of
frequency for case sizes 4, 5, and 6.
C( = capacitance at 25 OC.

o
®

e
3

multiplier of capacitance C/Co
o
©

£
o

05

7265688

09

63v

==

08

4V

07

~

multiplier of capacitance C/Co

08

05

10 102

10° f (Hz) 104

Typical capacitance as a function of ffequency
for case sizes 00, 01, 02, and 03.

Co = capacitance at 25 °C.
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i
S 4 S
? 6,3V E
8125 oV 9425 oy
g2 o £ iov
z:z 2 A
3 £
§ e g, Caoy
s s '
1 C
5 5 vd
a 5
35 5
£ E
63\!/ /
0,75 40V 717 0.75
] s o
25V
}sv/ 16V 1
1wovf/ v
05 - 0.5 [
6.3 / 63V
|
_—[,J Ly
0,25 0.25
)
$ 7
0 | 0 ‘ 1
=100 -50 0 50 T (°C) 100 -100 =50 0 50 T (°C) 100
Typical capacitance as a function of Typical capacitance as a function of
temperature for case sizes 1,2, 3 and 5a. temperature for case sizes 4,5, and 6.
15 szt
' [
il
° - —
o
L
(8]
81,25
g av
£ 6,3V
g. 10V
s 2
= v
2 1 it 3v
3 b2
% 25V]
H 16V
10V
0,75 6,
4V
05
0,25
f
o N
~100 =50 0 50 (o) 100

Typical capacitance as a function of temperature
for case sizes 00, 01, 02, and 03.
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Voltage

Rated voltage = max. permissible voltage
at < 40 oC

1,1xUR

at 40 OC to upper cat. temperature UR

Ripple voltage *) = max. permissible a.c. voltage
providing the following three
conditions are met :

a) max, (d.c.+peaka.c.) voltage

b) max. peak a.c. voltage with
d.c. voltage applied

c) max. peak a.c. voltage without

d.c. voltage applied

Surge voltage = max. permissible voltage for short

periods (see also "Tests and
requireraents’)

Reverse voltage = max. d.c. voltage applied in the
reverse polarity at the maximum
category temperature for short
periods

Ripple current

Maximum permissible r. m.s. ripple current at
100 Hz and Tamp = upper category temperature

at Tamp = 15 9C below upper category temperature

at Tamp = more than 25 9C below upper category
temperature

s} -
< 40.0C 40 OC to upper cate
gory temperature
<1,1xUg| sUR

< applied d. c. voltage+ 1V

1V

1,15 x Ug

1v

see Table 2
1,7 x values of Table 2

2,2 x values of Table 2

*) Ripple voltages are not applicable if the maximum permissible ripple current is ex-

ceeded. In that case the ripple current is decisive.

August 1974 l '
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2222 OV7
h 727113
S
83
§ i
T
E 2
] 25V-40V
/‘/ T LV-83V
L] 10V-16V
1 Lo
0
10 102 103 104 f(Hz) 10°

Multiplying factor as a function of frequency, for calculation of max. ripple current.
Ip = maximum ripple current at 85 °C, 100 Hz .(Ouly for case sizes 00 to 03.)

Non -sinusoidal ripple currents have to be analyzed into a number of sinusoidal currents
and the following requirements shall then be satisfied :
2
Iy

= <1 2
n Th Tmax

Irmax = maximum ripple current at 100 Hz and applicable ambient temperature;

In = ripple current at a certain frequency;
Ty = multiplying factor at a same frequency.
Note

These ripple currents are not applicable if the maximum permissible ripple voltage is
exceeded. In that case the ripple voltage is decisive,

Charge and discharge current

The capacitors may be charged from a source without internal resistance and they may
be discharged by short ~circuiting.

If the capacitors are charged and discharged continuously at a rate of several times per
minute, the charge and discharge currents have to be considered as ripple currents
flowing through the capacitor. The r.m.s. value of these currents should be determined
and the value thus found must not exceed the applicable limit.
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Leakage current

Maximum leakage current 5 min afrer application

of the rated voltage at Tamp = 20 9C see Table 2
Leakage current during continuous operation at Ug,
at Tamp = 20 °C approx. 0,2 of value stated
in Table 2
at upper category temperature < value stated in Table 2

1f the leakage current is too high, owing to prolonged storage and/or storage at an ex-
cessive temperature (40 ©C), application of the rated voltage for some hours will cause
the leakage current to fall to s value lower than specified in Table 2.

Tan & (dissipation factor)

Tan & at 100 Hz and Ty, = 20 °C, mea sured by

means of a four-terminal circuit {Thomson circuit) sec Table 2 —_—
Impedance

Impedance at 100 kHz and Tomp = 20 9C, measured by

means of a four-terminal circuir (Thomson circuit) see Table 2
10'1 i . 'YZ“?\GE
T -
-

et
A'FT_L

~N

a

T
e
{

s®

N
H

RERERE

S R

o, 100
Tame C)
Impedance as a function of
temperature at 100 kHz,
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Tpe

; a function of frequency at 16 V and 20 9C,

n? 726570
‘ S 0 e IR Y T
+H - .
S
z Y
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i
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[ - I
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~ - g BEES S e o R B S
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\{o | RERES
NN A | i 4
n So | | A
Ny \ O 1A
St | et
ri S g 1§ SR S "
- NJON orr
B i R
e N \\‘ I -
NI N eodei g
HQN-&“““"‘!‘
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e E=sEs
i P
T i
} ;
| i
152 ! wt it I
1 10 102 103 104
flquivalent series resistance (ESR = tan 6 /w C)
—e ISR at 100 Hz and Tamp =20 °C see Table 2
OPERATIONAL DATA
YOry temperature range
1 ~25 to+70 °C
2 and 3 ~25to 483 0C
4 to 03 ~40 to +83 vC

PACKING (standard)
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(C436)

MAINTENANCE TYPE

2222 040

[ —

ALUMINIUM ELECTROLYTIC CAPACITORS

small type

for high voltages

QUICK REFERENCE DATA

Rated voltage, U

C
Endurance test

Basic specification

Nominal capacitance range

ategory temperature range

Tolerance on nominal capacitance

2,5 to 80 pF

-10 to +30%

100 to 400 V
-25t0+70 °C
1000 hours at 70 °C
IEC 103, type 2

Category [EC 68 25/070/56
7250016.4

Chom Ur(V)

(WF) 100 150 200 250 300 350 400

2,5

3,2

4

5

6,4

8

10

125

16

20

25 02

“0 \OSJ g?r:]ei:g:ons {mm)

NRAd 0 157036
01 [2125x30

80 —@ 02 | @15x30
03 |218x30

APPLICATION

For smoothing, coupling and decoupling purposes in circuits where a high voltage is

required.

November 1975 H
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2222 040 ALUMINIUM ELECTRULYTIC CAPACTTURS {C436)

i

LEERRRE

DESCRIPTION

The capacitor has etched aluminium -foil electrodes rolled up with a porous paper spacer,
which separates the anode and the cathode. The spacer is impregnated with an electroiyte
which is the electrical connection between dielectric and cathode foil.

The capacitor is housed in an aluminium case.

MECHANICAL DATA

Dimiensions in mm

(55 e | e 33E1
| | 1
i ! T
9‘{]?*’"1:‘""!:“*::7;( + })x_—..x;—::::‘ ("]
S T
i
! ) §
“ m 7Z65662.1 +0 3‘-.___.
| | s o
f 4 45708 J?* *lii«ﬁ 08
|l p —w»-} <t P
- (§ [) 1o
*) 35 mm for case size 6 Tresens
Style 1 Style 2
Table 1.
case style 1 style 2 weight
size approx
Dpom Loom Pmax Lnax Prin Drmax Lmax | P ®
6 10 18 10,5 18,5 25 12,8 26 10 2,5
00 10 30 10,5 30,5 35 12,8 39,5 10 4
01 12,5 30 13 30,5 35 15,2 39,5 10 6
02 15 30 15,5 30,5 35 17,8 39,5 12 7.2
03 18 30 18,5 30,5 35 20,8 39,5 15 9

Marking

Stamped on the case are: group number 040, rated voltage, nominal capacitance and a
band to identify the negative terminal, and a letter code for country of origia.

26 ” August 1974



(C:436)

ALUMINIUM ELECTRULYTIC CAPACITURS

2222 040

ELECTRICAL DATA

Table 2

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 9C, a frequency of 50 Hz, an atmospheric pressure of 860 to 1060 mbar

and a relative humidity of 45 to 75%.
: S - .
UR nominal max. r.m.s. ripple max. leakage maximum maximum case | catalogue
capacitance jcurvent at Tymp * current at Up tan & 1) impedance ze numbey
70 °C and 100 Hz after 5 min at 100 kHz
(V) (uF) mA) 1) (pA) 1) (@b ED)
|
100 50 80 0,15 6,4 Loou 2222 040 . 0209
75 115 0,15 4,0 01
100 0,15 2,5 0z L0509
125 0,135 1,6 03 L0809
150 6,4 25 0,15 15.0 6 . 1648
12,3 50 0,15 8,0 00 L 19
20 75 0,15 5,0 01 L1209
32 160 0,15 3.0 02 L1329
50 125 0,1 2,0 03 L1509
|
200 10 80 8,0 00 L2109
16 115 5,0 01
25 170 3,0 02
40 260 2.0 03
250 4 50 20,0 6
3 80 10,0 0 ,‘
12,5 113 64 oo |
20 7 i 170 40 |02
32 100 ‘! 260 2,5 o3
300 6.4 25 I 80 0,15 20,0 oo
10 50 110 0,15 15,0 01
16 75 165 0,15 8,0 02
25 3 260 0,15 5.0 03
i
350 2.5 45 15 60,0 6!
| 75 0,15 30,0 00|
8 105 0,15 20,6 01
12,5 150 0,15 02
20 230 0,15 03
460 4 70 0,15 5,0 60 . 6408
6,4 95 0,15 30,0 01 L6648
10 50 140 0,15 20,0 02 L6109
16 75 210 0,15 25 03 L6169
i) See also corresponding paragraph.
“) Replace dot in catalogue number by: 1 for axial version style 1
4 for printed-wiring version style 2
August 1974 | 37



2222 040 ALUMINIUM ELECTROLYTIC CAPACITORS

Capacitance
Nominal capacitance values at 50 Hz and T, = 20 °c see Table 2
Tolerance on nominal capacitance at 50 Hz -10 to +30%
Voltage
Rated voltage = max.permissible voltage
- at < 40 °C 1,1 x Ur
at 40 °C up to 70 °C Ur

Ripple voltage *) = max. permissible a.c. voltage
providing the following three

conditions are met: < 40 °C | 40°Cupto70°C
a) max. (peak a.c. voltage + UR)
applied S1,1xUg =Ur
b) max. peak a.c.voltage , with d.c.
woltage applied = applied d.c. voltage + 1 V
c) max.peak a.c. voltage, without
d.c. voltage applied 1V
Surge voltage = max. permissible voltage for short
periods (see also "Tests and require-
ments') 1,15 x UR
Reverse voltage = max.d.c. voltage applied in the reverse
polarity at the maximum category temp -
eraturé for short periods. 1V

Ripple current **)

Maximum permissible r.m.s. ripple current at 100 Hz and

Tomb = 70 °c see Table 2
at Tymp = 60 °C 1,7 x value of Table 2
at Tymp <50 °C 2, 2 x value of Table 2

*) Ripple voltages are not applicable if the maximum permissible ripple current is ex-
ceeded. In that case the ripple current is decisive.

*%) Ripple currents are not applicable if the maximum permissible ripple voltage is ex-
ceeded. In that case the ripple voltage is decisive.

38 ‘ November 1975



(C436) ALUMINTUM ELECTRULYTIC CAPACITURS 2222 040

Charge and discharge current

The capacitors may be charged from a source without internal resistance. Do not dis-
charge below 209 of the applied d.c. voltage. '

If the capacitors are charged and discharged continuously at a rate of several times per
minute, the charge and discharge currents have to be considered as ripple currents flow-
ing through the capacitor. The r.m.s. value of these currents should be determined and
the value thus found must nor excead the applicable limit.

Maximam 'eakage current 5 min after application

of the rated voltage at 20 °C see Table 2(0,03CU+20pA)
Leakage current during continuous operation at Up,
at Tamp = 20 O°C approx. 0, 2 of value
stated in Table 2
at Tamp = 70 CC =value stated in Table 2

If owing to prolonged storage and/or storage at an excessive temperature the leakage
current is too high, application of the rated voltage for some hours will cause the leakage

-

current to fall to a value lower than specified in Table 2.

Tan & (dissipation factor)

Tan & at 50 Hz and 20 °C, measured by means of a

four -terminal circuir (Thomson circuit) sce Table 2
Impedance
Impedance at 100 kHz and 20 °C, measured by means of a

four -terminal circuit (Thomson circuit) see Table 2

o . . o . fan

FEquivalent series resistance (ESR = oC )
Tan ¢ and C at 50 Hz see Table 2
OPERATIONAL DATA
Category temperature range

for rared voltage -25 to +70 °C

PACKING (standard)

200 pieces per box (case sizes 00 to 03).
500 pieces per box (case size 6).

August 1974 ” 39
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i
2222 071
| 2222 073

ALUMINIUM ELECTROLYTIC CAPACITORS

for industrial and long life applications
large type, solder lugs

QUICI\ REF

Norminal capacitance range (6 series) 050 to 47 000 ke
Tolerance oo nominal capucitance =10 e +50%
Rated voltage range, Ug (RS series) 6,510 63V
Category temperature range ~40 to +85 V¢
Typleatl tife time > 5000 houra at 85 °C
Basw specification (EC 103, type 1
Category 1HC 68 40/085 /56
Approval (). K. Post Office
72058
Coom oo MRWE
(WF) 64 W 825 40 63
" f ! ! ! I [ !
? ‘ ! 1 |
580 e s et S } _— (5‘) -
1000 — i e (5
N Jr (B (B —
R A P
w00 - e I S i, - ; - (2{5‘1) S - -
{ ; | i T
- i i i = i
2200 [t (&) @y
|

3300 [ ] @@ Q7§T) ( 9)

4700

65300
' riominal

10000 (} (7/3‘@@%y “)D ())) .)’ln\eﬂ:’j;o.ﬁsv{y'nrﬂ)
15000+~ u’ﬂ@ O @+
22000 ) N B N
33000 }—<3) ¥@.,,,,,, —

47000

APPLICATION

where a

Tspecially for smoothing and decoupling purposes in industrial power suppt
life and high vipple currents are re
Also for coupling purpases in audio power

August 1974 1: i 43



2222 071 ALUMINIUM ELECTROLYTIC CAPACITORS

2222 073

DESCRIPTION

The capacitor winding is housed in ap aluminium case, sealed with a rubber-faced paper
laminate disc.

The electrolyte used is of a special composition to ensure good characteristics at high
and low temperatures.

The case, which has no electrical function, is covered with a blue synthetic sleeve. The
capacitor is provided with soldering terminals of which the negative one is identified by
the symbol A and the positive one by a red dot.

Each capacitor is provided with a safety vent to release gas pressure under overioad
conditions,

MECHANICAL DATA Dimensions in mm

;' & M8 <
'I ]
o 12
[ [ ——>
-
‘ 7265668
—
Bolt version
V V)
L . U -
¥

2%} {:ﬁj
t
*’ lq_ 7265667.2

A
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ALUMINIUM ELECTROLYTIC CAPACITORS 2222 071

2222 073

Table 1 -
case size D+0,6 L+1,3 P #) mass approx.
(g
5 21 50 13 20
6 25 50 13 30
7 25 80 13 45
8a 30 50 19 40
8 30 80 19 70
92 35 50 19 60
2 35 80 19 100
10 40 80 19 130

Marking

The capacitors are marked with: nominal capacitance, tolerance on capacitance, rated
voltage, temperature range, IEC type, max. permissible ripple current at Tgmp=50°C,
catalogue number and date code.

Mounting

The capacitor may be mounted in any position with or without a mounting clamp.

Where a number of capacitors are connected to form a capacitor bank, the proximity to
one another must not be less than 15 mm, when no derating of ripple current and/or
temperature is applied.

The uninsulated part of the case may only touch objects with the same potential as the
negative terminal.

See also mounting accessories.

Minimum atmospheric pressure 200 mbar (15 cm Hg)

*) P at emergence of terminals.
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2222 071 ALUMINIUM ELECTROLYTIC CAPACITORS

2222 073

ELECTRICAL DATA
— Table ”_

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 0C, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

Ul( nominal MaK. ©L. s, max. leakage max. maximum case catalogue
capacitance 3 current at Ug tan 6 ') impedance size number
rent gt after 5 rin at 100 kHz 2
- 65 O )
Camnp =85 °C
vil @R b ) b wah (me2) b
b, 3 16000 380 0,50 60 6 2222 071 13103
13000 570 .50 50 7 071
15000 570 Q,350 50 8a 073
emassnas 22000 840 0,50 S0 8 071
—— 22000 540 0,50 30 9a 073
“nne 33000 1250 0,350 25 9 071
— 47000 1780 0,50 25 10 071
10 4700 [ 280 80 5 071
6800 1,8 410 60 6 071
10000 2,7 600 50 7 071
10000 2,4 €00 50 8a 073
15000 3,7 900 50 8 071
15000 3,3 900 30 9a 073
22000 4,8 1320 25 9 071
33000 6,0 1960 25 10 071
1o 3300 1,1 320 80 5 071
4700 1,7 450 60 6 071
6800 2,0 055 50 7 071
6300 2 655 50 8a 073 5682
10000 960 50 8 071 15103
10000 900 30 9a 073 15103
15000 1440 0,25 25 9 071 53
22000 2120 0,25 25 10 071 15223
25 330 0,20 80 5 071 16222
495 0, 20 60 6 071 16332
705 0,20 50 7 071 16472
705 0,20 50 8a 073 16472
1020 0,20 50 8 071 16682
1020 0,20 30 9a 073 16682
1500 0, 21 25 9 071 16103
15000 2250 0,20 25 10 071 16153
4Q 1000 1,0 240 0,15 125 5 071 17102
2200 1,3 520 0,15 100 6 071 17222
3300 2,4 795 0,15 80 7 071 17332
3300 1,7 795 0,15 80 8a 073 17332
4700 3,1 1135 , 15 80 8 071 17472
4700 2,4 1130 0,15 50 9a 073 17472
6800 4,1 1640 0,15 40 9 071 17682
10000 5,3 2400 0,15 40 10 071 17103
63 680 0,8 260 0,1 125 5 071 18681
1000 1,3 380 0,10 100 6 071 18102
1500 2,0 570 0,10 30 7 071 18152
1500 1,7 370 0,10 30 8a 073 18152
2200 2,6 835 0,10 80 8 071 18222
2200 2,4 835 0,10 50 9a 073 18222
3300 3,5 1250 0,10 40 9 071 18332
4700 4,5 1780 6,10 40 10 071 18472

1y see also corresponding paragraph.
2) Replace 8th digit by 6 for bolt version.
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2222 o7
2222 073

ALUMINIUM
ELECTROLYTIC CAPACITORS

Capacitance
Nominal capacitance values at 100 Hz and 20 °C see Table 2
Tolerance on nominal capcitance at 100 Hz —-10 to +507
1 2 . v : . 7265677

o | 10V |

(8] | | |

PR ! /257 .

s e ‘ .

: =

o : s

c 10 {

2

a U ” 74

o 63V

o ///

5 0822V i

1

2

o 0710V

£

g :

E og

i [

5

-60 -40 -20 ] 26 40 60 80 WD 120 14D
Tams (°C)

Typical capacitance as a function of ambient temperature

g O

C, = capacitance at 25 ", 100 Hz

Voltage ?

Rated voltage = max. permissible voltage
at < 40 °C 1, 1xUR
at 40 °C up to 85 °C UR

Ripple voltage *) = max. permissible a.c. voltage
providing the following three
<40 °C 140 °C up to 85 °C

conditions are met: < ]
a) max.(d.c.+ peak a.c.) voltage = 1,1 x URE < Up
b) max. peak a.c. voltage with |
d.c. voltage applied = applied d.c. voltage + 1V
¢) max. peak a.c. voltage without
d.c. voltage applied (Y
Surge voltage = max. permissible voltage for shout

periods {se2 also "Tests and

requirements’) 1,15 % UR
Reverse voltage = max. d.c. voltage applied in the

reverse polarity at the maximum

category temperature for short

periods (Y

*) Ripple voltages are not applicable if the maximum permissibie ripple currvent is ex-
ceeded. In that case the vipple current is decisive.

Lt
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2222 071 ALUMINIUM ELECTROLYTIC CAPACITORS

2222 073

Y

Ripple current

Maximum permissible r.m.s. ripple current at 100 Hz and

Tamb = 85 0C see Table 2
at Tymp = 80 °C 1,4 x values of Table 2
at Tamp = 75 °C 1,7 x values of Table 2
at Tamp = 65 0C 2,2 x values of Table 2
7265676.1
15 M

W

125

5 typical||Loe=1

i 11

E P

g

z Pl

-

=)

£

0,75
10 102 103 104 fi(Hz2) 10°

Multiplying factor as a function of frequency, for calculation of max, ripple current.
Iy = maximum ripple current at 85 °C, 100 Hz.

Non-sinusoidal ripple currents have to be apalyzed into a number of sinusoidal currents
and the following requirements shall then be satisfied:

In~ 2
- 5Ifmaxu
n I'n

Iy max = max. ripple current at 100 Hz and applicable ambient temperature

In = ripple current at a certain frequency
\/;; = multiplying factor at a same frequency
Note

These ripple currents are not applicable if the maximum permissible ripple voltage is
exceeded. In that case the ripple voltage is decisive.
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ALUMINIUM ELECTRULYTIC CAPACITURS 2222 071

2222 073

Charge and discharge current

The capacitors may be charged from a source without internal resistance and they may

be discharged by short-circuiting.

If the capacitors are charged and discharged continuously at a rate of several times per
minute, the charge and discharge currents have to be considered as ripple currents
flowing through the capacitor. The r.m.s. value of these currents should be determined
and the value thus found must not exceed the applicable limit.

Maximum leakage current 5 min after application
£ c 1 . — O~
of the rated voltage at Tymp = 20 OC

Leakage current during continuous operation at Up,
tT =20 9C
at tamb -

at Tamp = 85 °C

see Table 2 (0,006 CU + 4 pA)

approx, 0,2 of value
stated in Table 2
< value stated in Table 2

if owing to prolonged storage and/or storage at an excessive temperature the leakage
current is roo high, application of the rated voltage for some hours will cause the leakage

current to fall to a value lower than specified in Tahle 2.

Tan & (digsipation factor)

Tan & at 100 Hz and 20 °C, measured by means of a
four-terminal circuit (Thomson circuit)

Impedance

Impedance at 100 kHz and T ymp = 20 9C, measured
by means of a four -terminal circuit
{(Thomsoen circuit)

see Table 2

see Table 2

August 1974 !i
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2222 071 ALUMINIUM ELECTRULYTIC CAPACITURS
2222 073
7269242
k It I
1\ 3
!
A
‘\ .
\ \
L
i) '\\\\ y
- case size 5, 63V
| \ - _case size §, B3V
y \‘\. - _case size 7, 63V
\ \\\\x\ case size 8a, 63V
-4 \ Y
10 AR
| EAAAN
| cose s,zz; 5 ;0\1'/ )\ - \\
| case size ©, 63V 7]
”—A‘:use size 7/ba, 3V \ A "\\\\
| N\
| N
\ \ \\\\
D NS
™ N
NN T
~ \\\
\\ ~__
\\\-
kL
-100 =50 ] 50  T(°C) 100

Typical impedance as a function of
temaperature at 100 kHz

H
i
i
13
S
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ALUMINIUM ELECTRULYTIC GAPACITURS I 2222 071
2222 073

7289241

—
T

Q) Y

10—1 \

3\ |

E L.
~.case size Ja, B3IV T
AN N N -casa sige @ 63V L

\\--v\ " _rose size 810,63V

T

A

=
F
L
L

case size 9a,R3V "
case size 8 6,3V
case size 0 A3V

case size & B3V r &k\

\
Sy
\ e AT

P

7
[/ Ve

I S

I
L
|
! j ‘
i

1072 ‘ 5
-100 ~50) 0 50 T{"C) 100
Typical impedance as a function of
temperature at 100 kHz
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2222 071 ALUMINIUM
2222 073 ELECTROLYTIC CAPACITORS

Typical impedance as a function of frequency at differeat voitages and Ty, = +20 °c.

5 . 7265685
case size 5
Z
(o \\
1 X N
N \\
N
AN
\\
M
\\\ [,
N \\
101 S . WEat
s 680yF - 63V -
S e =
SN et e
Sy e I
2200 pF - 25V
|
102 L i
102 103 104. 105 f (Hz) 108
5 7Z65684,
eSS
case size 6
z
{Q)
1 \\
- N
AN
ALY
K‘\
\\ Y
\ N
10! & - %é
oy, - 4
] 1000 uF - 63V
S
3300pF - 25V
|
%
10-2 ! : ;
102 103 104 105 f (Hz) 108
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ALUMINIUM 2222 071
ELECTROLYTIC CAPACITORS 2222 073

Typical impedance as a function of frequency at different voltages and T, = +20 °c,

5 . 7265883
case size 7
Z
()
1 -
N
AN
AN
Y \\\
NN
N '\\ A
- \\ e d
10 \‘ \\ ¥
\‘\
]
N g ] >
. L] 1500uF ~ 83V e
e ,»*”"y
o Ford o
j 4700 pF - 25V
|
%
1072 ‘
102 103 104 105 f (Hz) 108
5 7265582
case size Ba
4
{1}
1
AY
AN
AN :
\ T
N
h N
\ N
\\ \\ s
\i 4P%
104 I, \\\ A4
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ALUMINIUM ELECTROLYTIC CAPACITORS

Typical impedance as a function of frequency at different voltages and Tamp = +20 0C
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2222 073

— Equivalent series resistance (ESR = tan 6 /wC)

Tan 6 and C at 100 Hz and Tgmp = 20 °C see Tahle 2

OPERATIONAL DATA

Category temperature range

For rated voltage ~40 to +85 0C

Life expectancy

Typical life time at Ty = 85 °C > 5000 hours

at Tamp = 25 °C > 15 years

PACKING

100 pieces per box.
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ALUMINIUM 2222 07V
ELECTROLYTIC CAPACITORS 2222 073

MOUNTING ACCESSORIES
Clamps
To facilitate vertical mounting, a series of rigid clamps made of cadmium plated steel

are available. They can easily be slid over the capacitor and then fixed to it with a nut

and bolt. They are provided with two mounting lugs.
Five types are available, one for each case diameter of the capacitor range. They are
delivered without nuts or bolts. ‘

For case size?, and Ya

™A/ azecona
For case sizes 6, 7, 8, 8a and 10

dimensiong in mm
case size R b R q R catalogue number
5 37,0 0,2 21 - 15,5 | 49 | 4322 043 03291
6, 7 41,5+0,2 25 | 35| 18,556 03301
8, 8a 46,5 £ 0,2 30 | 40 21 01 03311
9, %a 51,5 0,2 35 - 23,5 1 63 04272
10 56.5+0,2 40 |+ 50 | 20 71 03331
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ALUMINIUM ELECTRULYTIC CAPACITURS

Bolt /nut

When mounting by means of the bolt, which is an integral part of the case, normal metal

M8 nuts and washers can be used.

If an insulated mounting is required a synthetic nut and rubber washers are available.

M) %

N

*) Dimension 17 measured across flats.

178

[ L l ] 72656711

7265669

rubber
washer

-~ P25 —

dimensions in mm

r— ?174£0,3—

+ ==}

f o | Fe

17l

Synthetic cap nut M8, threaded

depth

min 11,5 mm

Catalogue number 4322 043 05561

D catalogue
(mm) number

24 4322 043 05611

29 4322 043 05601

34 4322 043 05591

39 4322 043 05581

Rubber washer with a thickness of 2 mm

64
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ALUMINIUM ELECTROLYTIC CAPACITORS

for long life applications
large type, screw terminals

QUICK REFERENCE DATA

Nominal capacitance range (E6 series)
Tolerance on nominal capacitance
Rated voltage range, UR (RS series)

Category temperature range
2222 106
2222 107

Typical life time

Basic specification

1500 to 150000 pF
-10 to +50%
6,3to 100V

-40 to +85 °C
-25to +85 0C

> 5000 hours at 85 °C
IEC 103, type 1

Category IEC 68 I 40/085/56
DIN 40040 2222 106 GPF (56 days)
NEF C93-001 [ 554
IEC68 ‘ 25/085/56
DIN 40040 2222 107 HPF (56 days)
NF C93-001 l 654
Approvals U. K. Post Office D 2186
Ministry of Defence (Navy) DEF 5134-1
FOA /FTL (Sweden)
Cnnm UR(V) 72655774
() 63 10 16 25 40 63 100
1500 l An\

2200

3300

4700

6800
100600

15000

22000

33000 |- —

47000 ,.,_,@, @_4 g?rrrur:::ilons (mm)
68000 ~—§s}—-+ i® 11| §35x80
100000 ,11@_ 12| §35x112
N 14 | §50x80

150000 [—(8 15 | 850x112
<}J> 16 | Be5x112
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2222 106 ALUMINIUM ELECTROLYTIC CAPACITORS

2222 107

APPLICATION

Because of their high reliability and long service life these capacitors are recommended
not only for industrial but also for military applications. Their extremely low resistance
and inductance values and high resistance to shock and vibration render them very suit-
able for applications such as: switched-mode power supplies;

power supplies in digital equipment;

energy storage in pulse systems;

filters in measuring and control apparatus.

DESCRIPTION

The low values of impedance and inductance are achieved by a special construction with
multiple internal anode and cathode connections.

The high resistance te shock and vibration is achieved by the longitudinal rillsand special
internal construction.

The capacitors are completely cold-welded and charge /discharge proof.

The aluminium cases are fully insulated and sealed by a synthetic resin disc with a vent.
in the case of over-pressure the vent releases this pressure and closes again; the proper
operation of the capacitor remains guaranteed,

The capacitors are delivered with screws and washers.

MECHANICAL DATA Dimensions in mm

SN J

)

/
>
J\U/

N

72651001

See Table 1 for dimensions D, 1., P and A.

*) Maximum permissible torque which may be applied to the terminarion screws at
various heights (X in drawing):

4] 6 | X (mm)
1

|
1,5 | 10,51 max. permissible torque (Nm)
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ALUMINIUM ELECTROLYTIC CAPACITORS

2222 106
2222 107

Table 1
approx.
case size D+ 1,5 L+3 P+0,1 A+0,2 dx1 mass
(g

11 35 80 15 8,4 M8 x 12 105

12 35 112 15 8,4 M8 x 12 140

14 50 80 22 14,3 Mi2 x 16 200

15 50 112 22 14,3 M12 x 16 280

16 65 112 31 19,0 Mi2 x 16 480
Marking <

The capacitors are marked with: nominal capacitance, tolerance on nominal capacitance,
rated voltage, temperature range, IEC type, maximum permissibie ripple current at

50 0C, catalogue nuinber and date code.

Mounting

*f—

The capacitor may be mounted upright or lying down, with or without mounting clamp.
To ensure good working of the vent, this device should be on the upper side when the
capacitor is mounted lying down. When a numbes of capacitors are connected to form a
capacitor bank, the proximity to one another must not be less than 15 mm when no de-
rating of ripple current and/or temperature is applied.
See also mounting accessories.

Minimum atmospheric pressure

200 mbar (15 cm Hg)

Tanuary 1976
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ALUMINIUM ELECTROLYTIC CAPACITORS

T

ELECTRICAL DATA
— Table 2

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 9C, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

Ur nom. | max. r.m.s. max. leakage | typ. max impedance
cap. ripple cur - current at Ug | ESR tan & at 20 kHz case
rent at after 5 min 1 catalogue number
Tamb = 85 °C (m€2) ) size gu
™| @R ®) 1 @yl Jmo b b typ. | max %
6,3 22000 5,5 0,9 13,0 0,32 8,5 13,0 11 2222 106 33223
33000 7.9 1,3 8,5 0,32 7,0 10,5 12 33333
47000 9,4 1,8 6,5 0,35 5,5 8,0 14 33473
68000 13,2 2,6 4,5 0,35 4,0 6,0 15 33683
150000 21,3 5,7 2,5 0, 45 3,5 5,5 16 33154
10 15000 5,3 0,9 14,0 0,23 8,5 13,0 11 34153
22000 7,5 1,4 9,5 0,23 7,0 10,5 12 34223
33000 9,1 2,0 7,0 0,25 5,5 8,0 14 34333
47000 12,8 2,9 5,0 0,25 4,0 6,0 15 34473
100000 20,5 6,0 2,5 0,27 3,5 5,5 16 34104
16 10000 5,0 1,0 16,0 0, 16 8,5 13,0 11 35103
15000 7,1 1,5 10,5 0,16 7,0 10,5 12 35153
22000 8,6 2,2 8,0 0,18 5,5 8,0 14 35223
33000 12,4 3,2 5,0 0,18 4,0 6,0 15 35333
68000 19,7 6,6 2,5 0,19 3,5 5,5 16 35683
25 6800 4,7 1,1 18,0 0,12 8,5 13,0 11 36682
10000 6,7 1,5 12,0 0,12 7,0 10,5 12 36103
15000 8,2 2,3 8,5 | 0,13 5,5 8,0 14 36153
22000 11,6 3,3 6,0 0,13 4,0 6,0 15 36223
47000 18,7 7,1 3,0 0,14 3,5 5,5 16 36473
40 4700 4,3 1,2 21,0 0,10 11,5 17,0 11 37472
6800 6,0 1,7 14,5 0,10 8,5 13,0 12 37682
10000 7,4 2,4 10,5 0,10 6,0 9,0 14 37103
15000 10,6 3,6 7,0 0,10 4,5 7,0 15 37153
33000 17,6 8,0 3,5 | 0,11 3,5 5,5 16 37333 <
63 2200 3,6 0,9 30,0 | 0,065 11,5 17,0 11 38222
3300 5,2 1,3 20,0 0,065 8,5 13,0 12 38332
4700 6,3 1,8 14,5 0,070 6,0 9,0 14 38472
6800 8,8 2,6 10,0 0,070 4,5 7,0 15 38682
15000 14,8 5,7 5,0 | 0,075 3,5 5,5 16 38153
100 1500 3,1 0,9 270 0,40 200 300 11 2222 107 30152
2200 4,5 1,4 180 0,40 130 200 12 30222
3300 5,4 2,0 120 0,40 90 140 14 30332
4700 7,7 2,9 80 0,40 60 90 15 30472
10000 12,6 6,0 40 0,40 40 60 16 30103

1y See also corresponding paragraph.
2) Replace 8th digit by 5 for bolt version.
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ALUMINIUM ELECTROL?TIC CAPACITORS 2222 106
: 2222 107

Capacitance
Nominal capacitance values at 100 Hz and Tamb =2590C see Table 2 -
Tolerance on nominal capacitance at 100 Hz -10 to +50%
13 7272168
1,2
S
PORT! 63y
= 25 Vi
b /._Cb- 63V
§ 0 L~
é_ 0,9 ///
s 08 7
: /
a3 07
Lo
E o8
05
60 -40 -20 0 20 40 60 80 100 120 140
Tamb (°C)
Typical capacitance as a function of ambient temperature;
Cq = capacitance at Tgmp = 25 °C, 100 Hz.
Voltage
Rated voltage = max. permissible voltage
at < 40 °C 1,1x UR
at 40 °C up to 85 °C UR

Ripple voltage *) = max. permissible a.c.
voltage providing the
following three conditions

are met: < 40 0C I 40 °C up to 85 0C

a) max. (d.c. + peaka.c.)
voltage =1,1xUR =UR
b) max. peak a.c. voltage,
with d.c. voltage applied < applied d.c. voltage -+ 1V
c) max. peak a.c. voltage,
without d. c. voltage applied 1v

Surge voltage = max. permissible voltage for
short periods (see also "Tests
and requirements'’) 1,15 x U

Reverse voltage = max. d.c. voltage applied in
the reverse polarity at the
maximum category tempera-
ture (for short periods) 1v

*) Ripple voltages are not applicable if the maximum permissible ripple current is
exceeded. In that case the ripple current is decisive.
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aTmaanes

e

i

Maximurn permissible r. m.s. ripple current

at 100 Hz and Tamb = 85 0C sec Table 2
at Ty = 80 OC 1,4 x values stated in Table 2
at Tamp = 75 °C 1,7 x values stated in Table 2 1
at Tamp < 65 0C 2,2 x values stated in Table 2 1)
726566,
e il
case size 11
= P
— 1=
it v
. ]
i> 1,25 L '
. case size 161
2 @
9]
- /.
g, i
ol
N
> ¥
p=
€
0,75
10 102 103 0% f (Hz) 10°

Multiplying factor as a function of frequency, for calculation of max. ripple current 1.
in = maximum ripple current at 85 °C, 100 Hz,

Non-~sinusoidal ripple currents have to be analyzed into a number. of sinusoidal currents
and the following requirements shall then be satisfied:
2
= o = Irzmax
n In ’ :
Iy max = max. ripple current at 100 Hz and applicable ambient temperature;

In = ripple current at a certain frequency;

Vi

i

multiplying factor at same frequency.

Note

Ripple currents are not applicable if the maximum permissibie ripple voltage is
exceeded. In that case the ripple voltage is decisive.

l) With a maximum of 30 A,

70 ' January 1976
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2222 107

Charge and discharge current

The capacitors may be charged from a source without internal resistance and they may
be discharged by short-circuiting.

If the capacitors are charged and discharged continuously at a rate of several times per
minute, the charge and discharge currents have to be considered as ripple currents
flowing through the capacitor. The r.m.s. value of these currents should be determined
and the value thus found must not exceed the applicable limit.

Leakage current

Maximum leakage current 5 min after application

of the rated voltage at Tamb = 20 °C see Table 2 (0,006 CU + 4 pA)
Leakage current during continuous operation at Ug,
at Tympp = 20 0C approx. 0, 125 of value stated in «—
Table 2
at Tomp = 85 °C < value stated in Table 2

1f owing to prolonged storage and/or storage at an excessive temperature the leakage
current is too high, application of the rated voltage for some hours will cause the leakage
current to fall to a value lower than specified in Table 2.

Tan & (dissipation factor)

Tan § at 100 Hz and Tamb = 25 °C, measuredby means
of a four-terminal circuit (Thomson circuit) see Table 2 -~
Impedance

Impedance at 20 ktiz and Ta mh = 25 OC, measured -
by means of a four-terminal circuit (Thomson circuit) see Table 2

January 1976 71



2222 106 ALUMINIUM ELECTROLYTIC CAPACITORS

103 ; 71692&:! 103 — . 72692651
— I ~+—
z z
(m{1) (ma) |1
102 102
X _\\; \\
ALY AWARY
AR \
\ \\ \\ AN\
—
Q \ AR
0 \ 0 '
N Sie N _kl:
——— N l ] \ \ . :
N =1
N '\\‘}éﬁ D ;]
e et e T
16 Ir
1 1
-50 4] 50 100 -50 0 100
Tamb (°C) Tams (°C)

Typical impedance as a function of
temperature at 20 kHz for 6,3 V
to 25 V types.

Typical impedance as a funétion of
temperature at 20 kHz for 40 V and

63 V types.
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10 - . 22y
, = ==
mo) [T ! Typical impedance as a
2 function of frequency at
10° et Tamb = 25 °C.
. - I | i case size 11 -

curve 1 = 2200 uF, 63

2= 4700 pF, 40

v
v
6800 uF, 25 V
v
Vv

Q o
- = 3=
HENSN ] L1 4 = 10000 pF, 16
0 § 5= 15000 pF, 10
- 6 =22000 uF, 6,3V
11 10 102 10° 0t 10° 10°
f (Hz)
ot s
z - :
(TR 141 3 Typical impedance as a
; r B function of frequency at
3 I o
e : : i R e Tamb =25 °C.
5 case size 12
10? curve 1 = 3300 pF, 63 V
2= 0800 pF, 40 V
i ! 3=10000 uF, 25 V
RN 4=15000 pF, 16 V
== ==crie= 5=22000 pF, 10V
T H 6 = 33000 uF, 6,3V
! o7 g “ 10° 10°
1 10 10 10 10 ¢ el
104 72622862
z
(mQ) Typical impedance as a
7 T T function of frequency at
0° 7 =S Tamb = 25 °C.
: B case size 14 -«
s Look Blet O
102 N curve 1 = 4700 uF, 63 V
2 =10000 pF, 40 V
N 3=15000 pF, 25 V
A 4=22000 WF, 16V
1 5=33000 uF, 10 V
6 =47000 pF, 6,3V
"1 1 102 103 104 g O
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2222107

104 Sas
z g . §agi
(ma) - ; - Typical impedance as a
T T T function of frequency at
107 . — I i H Tamb =25 °C.
= > -
i‘@ 17 case size 15
102 BAS o bl curve 1= 6800 pF, 63V
— i 2 = 15000 puF, 40 V
A 3=22000 uF, 25 V
4=33000 pF, 16 V
" 5=47000 uF, 10 V
——. - 6 = 68000 pF, 6,3V
i ] |
k 0 10? 10? 10% 10 : 10
f (Hz)
04 = ey
z
imq1)
Typical impedance as a
10° function of frequency at
— 7 — = Tamp =25 °C.
N
3 case size 16
10% LhN] Y ———
— BB : — 4 curve 1= 15000 pF, 63V
I = 33000 pF, 40 V
N 3= 47000 pF, 25 V
10 4= 68000 uF, 16 V
— . B > Y 5=100000 uFF, 10 V
6 v

6 = 150000 uF, 6,3

: [l

1 10 10? 10} 10% 10% 108

Equivalent series resistance (ESR = tan 6 /wC)

—= ESR at 100 Hz and Tamp = 25 °C see Table 2
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2222 106
2222 107

103 72692671
ESR
(mQ) | |
10?
\
AWAY
EAAYAY
\
A
\ case
\\ \ size
|
10 -
\ K\ ‘:
\C AN n
N _
\ =12 ]
> ] S S VA
e
et 15
™
™~ —
T,
1 I
~50 0 0
Tams (°C}

Typical ESR as a function of temperature
at 100 Hz for 6,3 V types.

Inductance

OPERATIONAL DATA

Category temperature range

for rated voltage, 2222 106
2222 107

Life expectancy
Typical life time at Ty, = 85 OC
at Typmp = 25 °C

PACKING

100

103 7269246,
ESR
{mQ)
10? LR WWAY
ATMYAY e
\
AN -]
¥ A \\ case
' size
O )]
\ \\ ™ 1"
M N
\ s .
12
N
NN
10 i~ .
g LV e S
] _
16
1
|
|
|
\'
1]
[
1 i
=50 ¢ 50
Tarmp (°C)

Typical ESR as a function of temperature

at 100 Hz for 63 V types.
| typical

case size .
inductance

1land 12 | 1znH
14 and 15 1 15 nH
16 18 nH

—40 to +85 °C
~25 to +85 OC

> 5000 hours

> 15 years

Case sizes 11, 12, 14 and 15: 50 pieces per box.

Case size 16: 25 pieces per box.

e

-
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ALUMINIUM ELECTROLYTIC CAPACITORS

2222 106
2222 107

MOUNTING ACCESSORIES

Clamps

To facilitate vertical mounting, a series of rigid clamps made of cadmium-plated steel
are available. They can easily be slid over the capacitor and then fixed to it with a nut
and bolt. They are provided with two or three mounting lugs. Three types are available,

one for each case diameter of the capacitor range. They are delivered without nuts or
bolts.

TZ35056 1

Clamp for case diameter of 35 mm.
Catalogue number : 4322 043 04272.

\/ /\/&.4»—5///'/ /;\"‘[\i 12 5max
e

10t max

/
L F

s

7798057

Clamp for case diameter of S0 mm.
Catalogue number 4322 043 04281.

Clamp for case diameter of 65 mm.
Catalogue number 4322 (043 04291.
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ALUMINIUM ELECTROLYTIC CAPACITURS

Bolt /nut

When mounting by means of the bolt, which is an integral part of the case, normal metal
M8 and M12 nuts and washers can be used.
If an insulated mounting is required a synthetic nut and rubber washers are available.

-

D —»

_rubber
_—"" washer

4—@17:0,3»‘
1

Lz

]

W e

+ 72657800
72656711

e W ——pi
Synthetic cap nut

dimensions in mm

M plu W ) min. threaded| catalogue
depth number
81 25115 17 11,5 4322 043 05561,
12 | 30 {20 19 15,5 4322 043 05571

dimensions in mm

D d catalogue number
34 18,4 4322 043 05591

) - 49 | 13 4322 043 05531
64 | 13 4322 043 05521

7265705

Rubber washer with thickness of 2 mm

*) W measured across flats.
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ALUMINIUM ELECTROLYTIC CAPACITORS

small type for industrial and long life applications

QUICK REFERENCE DATA

Nominal capacitance range (E6 series) 2,2 to 2200 yF
Tolerance on nominal capacitance -10 to +50%
Rated voltage range (UR) (RS series) 6,3 to 63V
Category temperature range —-40 to +85 °C
Typical life time at 85 °C case sizes 5,6 lcase sizes 00 to 03
> 7500 hrs | > 10000 hrs
Basic specification IEC 103 (type 1)
DIN 41240 (1A)
DEF 5134-1

U. K. Post Office D2186
NF C 93-110 (type 1)

Category IEC 68 40/085/56
DIN 40040 GPF (56 days)
NF C 93-001 554
Approvals U.K. Post Office D2186
Min. of Defence (Navy) DEF 5134-1
Coom Ur (V) e
WF) 63 10 1625 40 63

o o ow N
®
|

)

1%

”n

22

o

33 5

o
E
=

M

47 S

O)
=)
S
2

68

L
5
Q
S

100

©
)
S
S
S
@

150 5
220 6)—00—01)—02
330 —0——1—03

470 00 0)—02 ominal

6 0 dimensions (mm)

660 — -0 5 08x22

1000 00203 6 | @10x22

) 00 | @10x32

1500 09— 01 [ 9125x32

2200 ©3 02 | @15x32

W 03 | @18x32

APPLICATION

These axial-type capacitors are especially designed for thoseapplications where extreme
requirements have to be met concerning reliability and long life time both at highandlow
temperatures, such as in computer telecommunication and telephone apparatus.

81
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ALUMINIUM ELECTROLYTIC CAPACITORS

DESCRIPTION

The capacitor has etched aluminium foil electrodes rolled up with a porous paper spacer,
which separates the anode and the cathode. The spacer is impregnated with an electrolyte
which retains its good characteristics both at low and high temperatures. The capacitor
is housed in an aluminium case with axial leads, sealed with-an synthetic disc and is insu-

lated with a biue transparent synthetic sleeve. The all welded construction, the built-in

voltage derating, and the close quality control during manufacture ensure a reliability
and a life expectancy far superior to normal grade electrolytic capacitors.

MECHANICAL DATA

Dimeosions in mm

e

9
55 e | 3321
’ [ S T .
| !
v !
Qg’a;_”.:::__-_:r::_,?-( + T === @D
! i
U Iy l
n == =0
li 1
1 1]
y ¢
| P »| 72655601
*y 33+ 1 for case sizes 5 and 6
Table 1
case dimensions ;}:ﬁ;ﬁ:{
size |D+0,5 |L+0,5 P )
min (g>
5 8.0 22,0 28 1,8
6 10,0 22,0 28 2,5
00 10,0 32,0 36 4,3
01 12,5 32,0 36 6,6
02 15,0 32,0 36 8,5
03 18,0 32,0 36 11,2

Marking

Stamped on the case are: nominal capacitance, rated voltage, tolerance on capacitance,
p g

group number 108, maximum temperature, date code , a band to identify the negative

terminal and "+" signs for positive terminal.

Mounting
The capacitors may be mounted in any position hy their leads (see also "Tests and
requirements™).
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ALUMINIUM ELECTROLYTIC CAPACITORS || 2222 108

ELECTRICAL DATA
Table 2

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 OC, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

Ug | nom.| max. r,m.s. Mmav. lea kage | max typ. impedance
(V) | cap. | ripple cur- current at U | tan & 1) | ESR at 100 kHz catulogue
(uFy | rent at Ty after 5 min. () l) b nurcher
=85 0C (mA) L () b max. | typ.
6,3 150 130 10 0,20 1,06 0,70 b 2222 108 13151
330 220 .17 0,20 0,49 0, 36 6 13331
470 325 22 0,20 0,34 0,18 00 13471
1000 470 42 0,20 0,16 0,13 01 13102
1500 630 60 0,20 0,11 0,101 02 13152
2200 920 85 0,20 0,09 0,09 03 13222
10 100 120 10 0,15 1,27 1,60 | 0,70 5 14101
220 205 17 0,15 0,37 0,84 | 0,3 6 14221
330 325 24 0,15 0,38 0,42 1 0,18 00 14331
630 470 45 0,15 0,19 0,30 | 0,13 01 14681
1000 630 65 0,15 0,13 0,22 1 0,10} oz 14102
1500 920 95 0,15 0,09 0,191 0,09 U3 4152
16 68 110 11 0,12 1,40 160 1 0,70 5 15689
150 190 18 2 0,63 0,84 | 0,36 6 15151
220 270 25 0.44 0,421 0,18] 00 ! :
470 360 50 0,21 0,30 | 6,13 0l
680 500 70 0,14 0,221 0,10 02 B}
1000 650 100 0,16 0,19 4,00 03 15102
25 33 85 8 2,41 1,60 0,70 5 16339
47 100 il 1,70 1,60 | 0,70 5 16479
100 170 19 0, 80 0,84 ] 0,306 [ 16101
150 270 26 0,53 0,42 | 0,18) 00 16151
220 360 37 (0 0,30 1 0,13 01 16221
470 500 75 0,22 1 0,10 02 16471
680 650 105 0,10 0,12 0,19 1 0,09 03 16681
40 15 65 6 0,08 4,24 1,00 | 0,70 5 171589
22 80 9 0,08 2,89 1,60 | 0,70 5 17229
33 110 12 0,08 1,93 0,84 6 17339
47 130 15 0,08 1,36 0,84 6 17479
68 195 20 0,08 0,93 0,42 5 a0 17689
100 245 28 0,08 0,62 0,301 0,13] 01 17101
150 280 40 0,08 0,43 0,30 1 0,13 0I 17151
220 360 T 55 0,08 0,34 0,221 0,10 02 17221
330 495 85 0,08 0,20 0,191 6,09] 03 17331
63 2,2 25 1,5 0,08 1,601 0,70 5 18228
3,3 30 2 0,08 1,606 0,70 5 18338
4,7 35 3 0,08 1,601 0,70 5 18478
6,8 45 4 0,08 1,601 0,70 5 18688
1 50 6 0,08 1,601 0,70 5 18109
15 75 16 0,08 0,84 0,36 6 18159
22 90 12 0,08 0,84 0,36 6 18229
33 125 17 0,08 0,42 1 0,18 00
47 150 22 0,08 0,421 0,18 00
68 195 40 0,08 0,30 0,13 Gi
100 275 42 0,08 0,22} 0,10 2
150 355 60 0,08 0,43 0,191 0,09 03

!y see also corresponding paragraph.
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ALUMINIUM ELECTROLYTIC

CAPACITORS

Capacitance

Nominal capacitance value at 100 Hz at Tamb = 20 °C
Tolerance on nominal capacitance at 100 Hz

72652552

see Table 2
=10 to +50%

. B o
s g 12
S o
i 6.
R v . M
3 | e
N prem 63V | £ 10—
Eat G ——
] = g 53V
5 P 8
3 08 e S 0g
5 6,3V s
e 5
£ 08 2 g8
: E 63V
g 07 f——f—tf— £ o7 ‘[
L
-40 -20 0 20 40 60 80 100 120 102 0 ot

Typical capacitance as a function of

temperature

C = capacitance at 20 °C, 100 Hz

Voltage

Tamb (°C)

Typical capacitance as a function of

frequency

Rated voltage = max. permissible voltage

Ripple voltage ) =

Surge voltage =

Reverse voltage =
g

Ripple current

max. permissible a.c. voltage
providing the following three
conditions are met:

a) max. (d.c. + peak a.c.) voltage

b) max. peak a.c. voltage, with d.c.

voltage applied
c) max. peak a.c. voltage, without
d.c. voltage applied

max. permissible voltage for short
periods
(see also "Tests and requirements")

max. d.c. voltage applied in the
reverse polarity at 85 0C

Maximum permissible r. m.s. ripple
current at 100 Hz and Tymp = 85 0C

Tamp = 75 °C
Tamb < 65 °C

Cq = capacitance at 20 °C, 100 Hz

< 50 0C | =509Cupto 859C

1, 1xUg see Table2, Ug

=1, 1xUg =URr
<applied d.c. voltage +1V

1V

1,15xUg

1V

see Table 2
1,7xvalues of Table 2
2,2 xvalues of Table 2

*) Ripple voltages are not applicable if the max. permissible ripple current is exceeded.
In that case the ripple current is decisive. .
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ALUMINIUM ELECTROLYTIC 2222 108
CAPACITORS
o 7 7269107.1
= L 63V -2,20F
: -
<, z
8
3 ,/ : 63V-33pF
g 7
z°® 7
g 7 B3V-4.7yF
€ // i
)
4 — 83V-6,8pF
7 A 63V-22yF
LA '/ // A Lot
s Y a4l A 63V-33 to150pF -
7 = . -
74 =~ 1 -
YA | A -
y/. -
2 v ID7. = Lov
77
v LI+ 16-25V
- L
= 6,310V
1 —
FAA
0 2 3 4 5
10 10 10 10 £ (Hz) 10

Multiplying factor as a function of frequency.
I = maximum ripple current at 85 °C, 100 Hz.

Non-sinusoidal currents

Non-sinusoidal ripple currents have to be analyzed into a number of sinusoidal currents
and the following requirements shall then be satisfied:

oI
ff —— =]y max.
Tn
I+ max.= max. ripple current at 100 Hz and applicable ambient temperature
In = ripple current at a certain frequency
T, = multiplying factor at same frequency
Note:

These ripple currents are not applicable if the max. permissible ripple voltage is ex-
ceeded.
In that case the ripple voltage is decisive. (see paragraph "ripple voltage").
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Charge and discharge current

The capacitors may be charged from a source without internal resistance and they may

be discharged by short-circuiting.

If the capacitors are charged and discharged continuously at a rate of several times per
minute, the charge and discharge currents have to be considered as ripple currents
flowing through the capacitor. The r.m.s. value of these currents should be determined
and the value thus found must not exceed the applicable limit.

Leakage current

Maximum leakage current 5 min after appli-

cation of the rated voltage at Tamb = 20 0C

see Table 2

Leakage current during continuous operation at Uy

at 20 °C
at 85 °C

7267058

0.2 b

6,1
0 25 50 75 100
Tamb (°C)

multiplier 1/1gy as a function of temperature
In1 = leakage current during continuous ope-
ration at Tymp = 85 0C at UR

approx. 0,2 of value stated in Table 2

< value stated in Tabie 2

]_ : 7267057
/
/Tng /
0,5 7
0,2 //
0,1
0 025 05 075 1
U/UR

multiplier 1/Ipg as a function of U/UR
lp2 = leakage current at UR at a dis-
crete constant temperature within
category temperature range

1t owing to prolonged storage and/or storage at an exceéssive temperature (> 40 0C) the
leakage current is too high, application of the rated voltage for some hours will cause
the leakage current to fall to a value lower than specified in Table 2. )
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Tan 6 (dissipation factor)

Tan é at 100 Hz and Ty = 20 9C, measured
by means of a four-terminal circuit (Thomson circuit)
Impedance

Impedance at 100 kHz and T,.q3, = 20 °C, measured
by means of a four-terminal circuit (Thomson circuit)

see Table 2

mz__ 72.65256.3
- N
p A4 S W N
() |-00 N 5
K
o N
10 =028 N -
=03 N
& WA
‘i‘ K S
{ § ¢
case ; AN
¢ T N
1 size %\ N ]
S =
] oo fonir
M F
"a,h‘ oL M.l W
™ T
1 \\:h:::.m’__:" >
10— g T
02 2 3 4 5 6
10 10 10 0% 105 ¢ iHzy) 0
Typical impedance as a function of frequency measuved at 16 V and at 20 °C
April 1974 “ l! 87



2222 108 ALUMINIUM ELECTROLYTIC
CAPACITURS

Typical impedance as a function of temperature at 100 kHz

102 7269243
Z
(o))
0 A
\
ANIERAN
NN
N
N
\ AN
1 N, N
i . \\ LY \\\ cqse,
size 4
% AWAN AN -
AN ™~ M
\ =0
QANNNEN
N RN T
™
19 \\\:\ \’\\\-\ T8
9 F=200 7
[~ 01—
10*2 .
-50 0 50 100
Tamb (oc)
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ALUMINIUM ELECTROLYTIC CAPACITORS 2222 108

Equivalent series resistance (ESR = tan § /wC)

BSR at 100 Hz and Tamp = 20 ©C see Table 2 -
Inductance <40 aH
OPERATIONAL DATA

Category temperature range

for rated voltage . -40 to +85 °C

Lifc expectancy

Guaranteed life time at + 85 °C 5000 hours
case sizes case sizes
5 and 6 . 00to03
Typical life time at + 85 °C > 7500 h | > 10000 h
Typical life time at + 40 “C > 120000 h > 160000 h
PACKING

For casce sizes 5 and 6 : 100 pieces per box.
For case sizes 00 to 03 250 pieces per box.

o]
el
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CAPACITURS
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l 2222121

SOLID ALUMINIUM CAPACITORS

for industrial and long life applications

small type
QUICK REFERENCE DATA
Nominal capacitance range (E6 series) 2,2 to 330 pF
Tolerance on nominal capacitance -20 to +20%
Rated voltage range, UR (R5 series) 6,3to 40V
Category temperature range -55 to +125 °C
Endurance test 5000 hours at 125 °C
Category, 1EC 68 at UR 55/085/56
at 0,63 UR 55/125/56
Approvals ' U. K. Post Office -
FOA/FTL (Sweden)
7Z60248.4 :
Com Us (V)
(uF) 63 10 16 26 40
3,3 ‘\}\[
5,8 1 2/
10 3)
15
22 -
33
; nominal
4 dimensions (mm)
8 110 65x17
100 210 6,5x23
150 3 @ 8 x 23
R 4 010 x23
220 5 ¢» 10 x 31
330 6 | ©12,5x 31
APPLICATION

These capacitors utilize advanced technology toachieve longlife, high stability, high ripple
current rating and low temperature dependence. The capacitors are not subject to a limi-
tation oncharge or discharge currents and theyv will function in circuits where voltage re-
versal may occur. )
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2222 121 SOLID ALUMINIUM CAPACITORS

DESCRIPTION

The capacitor has etched aluminium foil electrodes separated by a layer of semiconduc-
tive material. The electrolyte is pyrolytically formed manganese dioxide. The capacitor
is housed in an aluminium case with axial leads and is sealed by a ceramic disc. The
cathode lead is welded to the case, which is insulated with a blue transparent plastic
sleeve.

MECHANICAL DATA

Dimensions in mm

1<—33i1~><—— L <3321

vl

ﬁO,Sf‘::-i# + ]:n=|=| @D
1]
! ¥ }
n =N
1l I
I 1}
u u
" P m'ln ! 72602431
Table 1
4 weight
case
size Dnom | Loom | Pmax | Lmax |Pmin |approx.
(&
1 6,5 17 6,6 17,5 | 20 1,2
2 6,5 23 6,6 24 27,51 1,6
3 8 23 8,3 24 27,5 2,4
4 10 23 10, 4 24 27,51 3,3
5 10 31 10, 4 32 27,5 | 4,5
6 12,5 31 12,9 32 35 6,3

Marking
—— 5

Stamped on the case are: catalogue number, capacitance, rated and derated voltages at
corresponding maximum temperatures, date code, a band to identify the negative ter-
minal and " + " signs for the positive terminal.

Mounting

No special provisions are required for soldering to the tinned leads.
( 2 mm of the anode lead nearest thebody are not solderable.)
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SOLID ALUMINIUM CAPACITORS

2222 121

ELECTRICAL DATA

Table 2

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 °C, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

UR | nom.| max. r.m.s. | max. max. |typ. max. case | catalogue
cap. | ripple leakage tané 1) ESR impedance | size number
current at current at at 100 kHz
Tamb=85°C |UR after
) | @F)| (ma) 1) [5min@a)l) @b | @b

6,3 22 45 12,5 0,18 6,51 2,5 1 1222212113229
47 75 25 0,18 3,05 1,25 2 12113479
68 105 40 0,18 2,34 0,75 3 12113689
150 170 70 0,18 0,95 0,5 4 12113151
220 240 125 0,18 0, 80 0,4 5 12113221
330 335 150 0,18 0,53 0,4 6 12113331
10 15 40 15 0,16 7,43 2,5 1 12114159
33 70 30 0,16 3, 86 1,25 2 12114339
47 90 50 0,16 2,71 0,75 3 12114479
100 145 80 0,16 1,59 0,5 4 12114101
150 220 150 0,16 1,17 0,4 5 12114151
220 290 200 0,16 0,58 0,4 6 12114221
16 10 35 20 0,14 | 9,55 2,5 1 12115109
15 50 40 0,14 5,31 1,25 2 12115159
33 100 75 0,14 2,89 0,75 3 12115339
47 110 100 0,14 1,69 0,5 4 12115479
68 150 175 0,14 1,64 0,4 5 12115689
100 205 250 0,14 0,95 0,4 6 12115101
25 4,7 25 20 0,14 | 16,93 5 1 12116478
10 40 40 0,14 | 11,14 2,5 2 12116109
22 70 75 0,14 5,06 1,5 3 12116229
33 90 100 0,14 3,86 1 4 12116339
47 130 175 0,14 4,06 0,8 5 12116479
68 170 250 0,14 1,87 0,5 6 12116689
40 2,2 20 20 0,12 | 28,94 5 1 12117228
3,3 25 20 0,12 | 19,29 5 1 12117338
4,7 35 40 0,12 | 16,93 2,5 2 12117478
6,8 40 40 0,12 | 11,70 2,5 2 12117688
10. 55 75 0,12 9,55 1,5 3 12117109
22 90 100 0,12 6,51 1 4 12117229
33 125 175 0,12 4,34 0,8 5 12117339
47 165 250 0,12 2,37 0,5 6 12117479

1y See also corresponding paragraph.

Nlicemimalans 1078 _H
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2222 121 SOLID ALUMINIUM CAPACITORS

Capacitance

Nominal capacitance values at 100 Hz and T, = 20 OC see Table 2

Tolerance on nominal capacitance at 100 Hz ~20 to +20%
é’ 12
I3}

—_
T

multiplier of capacitance
o
[i=]
T

0.6+
1 1 ] A L 1 ) 1 ) ] 1
-60 -40 -200 0 20 40 60 80 100 920 140
7760248 Tamb (°C)
Typical capacitance as a function of temperature
Cy = capacitance at 25 °C and at 100 Hz
Voltage
Rated voltage = max. permissible voltage
at = 85 °C see Table 2, Ug
Derated voltage = max. permissible voltage at
> 85 OC up to +125 °C 0,63 x Ug

Ripple voltage *) = max. permissible a.c. voltage
providing the following three
conditions are met: £85°C |>85°C upto 125 °C

a) max. (d.c.+peak a.c.)voltage <UR

b) max.peak a.c. voltage with~ '
d.c. voltage applied

¢) max.peak a.c. voltage without

d.c. voltage applied 0, ISXUR

<0,63 x Ug

A

1,15 applied d.c. voltage

0, 13 x derated
voltage

*) Ripple voitages are not applicable if the maximum permissible ripple current is ex-
ceeded. ln that case the ripple current is decisive,
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SOLID ALUMINIUM CAPACITORS 2222 121

<85 °C > 85 °C up to 125 °C
Surge voltage = max.permissible voltage
for short periods (see also
"Tests and requirements") i,15x UR 1,15 x derated
voltage
Reverse voitage = max.d.c. voltage applied in
the reverse polarity at the
maximurm category temper -
ature for short periods (see
also "Tests and requirements") 0,15 x Ug 0, 15 x derated
voltage.

Ripple current

Maximum permissible r.m.s. ripple current at 100 Hz and

Tamb = 85 °C ' see Table 2

The maximum permissible ripple current (Iy max) 1S a function of temperature and
frequency:

Lrmax = IrOV—Er

where 130 = max. ripple current at 100 Hz up to 85 o¢, see Table 2
k = temperature derating factor = P /Py

T - frequency dependent devating factor = Rg0/Rg

while Pp,¢ = max. permissible power dissipation, temperature dependent

Py = max. permissible power dissipation up to 85 °C = (Ir())2RsO

R [
Ry = series resistance at 100 Hz = 5632%6’ C and tan 6 to be read from Table 2
Rg = series resistance, frequency dependent (temperature dependence neglect-

ed).
The formula is derived as follows:

2 ; 2
Iy max)” = Pmax/Rg = k{lr0) " R0/Rg;3
thus Iy max = IygV kr (see Table 2 and next graph)

Note

These ripple currents are not applicable if the maximum permissible ripple voltage is
exceeded. In that case the ripple voltage is decisive.

| )
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2222 121 SOLID ALUMINIUM CAPACITORS

72622611

5
— T
Vir |
L =
/
A T
T L1
| <70°C_L— —_—
L4
3 A 5o ] =
| |
= | —
1 L]
AT LA 80°C +—1"]
2 af el
- >85°C and £125°C | | L+H
- ] e
" g
—
1
102 103 104 f (Hz) 109

Factor V kr as a function of frequency for calculation of maximum ripple current.

Leakage current

Maximum leakage current 5 min after application
of the rated voltage

Leakage current during continuous operation at Ugs

at 25 °C

see Table 2

approx. 0,4 of value stated in

Table 2

at 85 °C as well as at 0,63 x Ug and 125 °C

approx. 4of value stated in Table 2
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SOLID ALUMINIUM CAPACITORS 2222 121

T N
reverse —+ ~
voltage TPt 25V {40V~
15vJé ~ -
— 10v—4 _‘(
Yoo [ T g3y—1 1\\ l\
!
| 1 |
| |
! REEiE=E
. - ) — RN S S R S
=\ B
102 1 /4
s e s i o -
Bl 1
Y[ 17 [ t— \ 1 M
: I .
SRRERE o ALY
{ 1 T A
;: — A 10V LA —
A I I 2T
= T 0177
- | Y]
T N T O Ll 4
- j A
1 Jderated| ) | 2| Y
i voitage | ! 10 S
! i 0630 - ot T
- B t - ! -
{ . | ! o
St ! ] 7 1
H ] T T R S
t R ]
1 1 | |
SEERE ol L ’ L1 ‘
100 200 . 10 05 0 05 10
Tomn(°C) Ul

Multiplier I/Ip] as a function of temperature Multiplier I/I02 as a function of U/UR
Ipj = leakage current during continuous Ip2 = leakage current at UR at a discrete
operation at T, .p = 25 OC at Ug constant temperature.

Tan 6 (dissipation factor)

Tan 6 at 100 Hz, measured by means of a four-terminal
circuit (Thomson circuit) (max. values) see Table 2

tand/tanb,
o W
5w o
T —F—

o
T

=)
T

o
@
T

multiplier of dissipation factor

" L L
-60 -40 -20 0 20 40 60 80 100 120 140
Tams (°C)

Typical dissipation factor as a function of temperature
Tan 6y = dissipation factor at 25 °c, 100 Hz
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2222 121 SOLID ALUMINIUM CAPACITORS

Impedance

Impedance at 100 kHz, measured by means of a four -terminal
circuit (Thomson circuit) (max. values) see Table 2

Typical impedance as a function of temperature at 100 kHz

102 72802872 102 7260286.2
—r-curve 1=2.2pF, 40 V- A 1 | curve 1=4.7pF, 40V - .
2=4.7uF, 25V case size - 2= 10uF, 25y i cuse size 2
- 3= 10pF, 10V T 3= 15uF, 16V
7 4= 15pF, W0V z KL 4= 33uF, 10V
5= 22uF, 6.3V 5= 47uF, 6.3V
() (n) :
10 10
T
TN
2 TN
EASASY 1
3 o NN 2.0 \\
N ™ N ~y
L.u"w\\\ \\t\ \\\\\\
1 5 \\‘ \\u N 1 3 ™ ™
I ol N 4
.y R E‘; . s
T, N B
A ~ s N <]
L P e e
\;.:E,":a
107" 10"
~100 -50 9 50 100 =100 -50 0 50 100
Tamb (°C) Tamb (°C)
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SULID ALUMINIUM CAPACITURS

2222121

Typical impedance as a function of temperature at 100 kHz

102 7260209, 102 7260290. 2
F—tcurve 1 =10 pF, 40 V-4~ . L—tcurve 1 = 22uF, 40 Vi——] .
- 2=22pF, 25 VI case size 3 T 2= 33pF, 25vi|]case size 4
T 3=33uF, 16V r 3= 47pF, 16V
7 I 4=47pF, 10V 7 I 4 =100 pF, 10V
5=68 uF, 6.3V 5= 150 uF, 6.3V
(n) (f1)
10 10
1o
24
N ™
NN 1
1 1 .
3
g 2
4 " : B
[ TN I N
"y 1
5 - ™ Roxe, 3 et g
. N ~, 4 - N
g ~]
\\"'\ = :: l ﬁh&h""m.,___“ﬁ"::;
D
\\. ..-‘.'"*"'"MNNN~ i
| foond
10~ | 407" i [
=100 -50 0 50 100 =100 =50 0 50 100
h Tumb (oc) Tumb (oc)
726029).2 10 72602922
40 V—— j —peurve 1= 47 pF, 40 Vi—— o .
25 viT{7| case size - 2= 68pr, 25 vl case size®
16V T 3=100pF, 16V
, 10V 7 4=220pF, 10V
7, 6.3 V 5 = 330 uF, 6.3V
()
1 1
1
| ooy
% Fovde] [ 1~
! =
3 Tl T 2T LT
15 "] I~ 3 [t o
\P'-"s.:: - L _"'J"ﬁ-..ﬂ_.“ _{\"*n-.:"*-.._,
. femond _ ) e -
10 ! 107! e — e,
1072 1072
~100 ~-50 0 50 100 -100 -50 0 50 100
Tamb (oc) Tumb (OC)
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SOLID ALUMINIUM CAPACITORS

Typical impedance as a function of frequency at 25 °c

72602961

z
(n) RA 1
2
10—
LQ SR
{2 T
AN T
10 =—+2
s ST 74
N ™ ~LL
1
NN 1
S H
o iy Sl
102 103 104 108 106 107 108
f (Hz)
103 72602
z
()
102 G
=3
2
-
"
10 -:=é‘ 4l
= H
5
1 : \ »
=
T
NI q| [
= L
107
102 103 104 105 106 107 08
f (Hz)

curve 1 = 2.2 uF, 40V
2=4.7pF, 40V
3= 22pF, 6.3V
4= 47pF, 40V
5= 47pF, 6.3V
6 =330 pF, 6.3V
curve 1+ 3 = case size 1

curve 2 + 5 = case size 2
curve 4 + 6 = case size 6

curve 1 = 10pF, 40V
2= 22pF, 40V

= 33puF, 40V

4= 68puF, 6.3V
5=150pF, 6.3V

6 =220 uF, 6.3V
curve 1+ 4 = case size 3

curve 2 + 5 = case size 4
curve 3 + 6 = case size 5

102
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SOLID ALUMINIUM CAPACITORS 2222 121

Equivalent series resistance (ESR = tan §/wC)

ESR at 100 Hz and Tamb = 20 °C see Table 2
Self inductance 20 to 30 nH (typical values)

OPERATIONAL DATA

Category temperature range

for rated voltage -55 to +85 °C
for derated voltage (= 0, 63 x UR) -55 to +125 °C

Life expectancy

at 85 °C and UR or
at 125 °C and 0, 63 UR >> 10000 hours

PACKING
100 pieces per box.

November 1975 H 103



SOLID ALUMINIUM CAPACITORS

2222 121

August 1974

%S =DV
a8ruIEp ON 3 gy ‘sdwing QT ¥ 000% duing qd
%s = 0ov uexgz 801 "xew
ageurep oqIsia oN I0 Ww /0 ‘ZH 01-00S-01 UOTIBIUIA od
%s = 0ov -
jtwar pateds S odwir c g0y
JIWI] Pajels S ¢ uw) Do S~
JWI] Pa3els S 1uaxind adeyea] 1® y ¢ pue patjdde aSejjoa ou aanjexaduio)
adewep SIqISIA ON UM Do 87T+ 38 ¢ JO 831042 ¢ Jo o8ueyo pidey BN
0T XN[d P S 7 >
10Z X0[d J3tA s § >
UIITM MOTT ISNN POYIaW SINGOTH Burrapros L
57040 T UOISIOJ, oN
N § 1940 T Tnd-puag SUOTIRUTWID] qan T
a8ewWEp 21qISIA ON N 0T 1BIX® 8 QT Surang Jo ssawIsnqoy 2N
s/A 00T @stx adeifoa
S G F UMW [ I0] "O°P A 000T | 24997s Sunensur jo
JI9AOUSBI] I0 UMOPYBIIG ON Apoq punoxe paddeim [roy [eisiy 23UaIIS DI
urwt | I10J Apoq
: pue 10J U29m1aq A ST F 00T 9A92Ts JO 20uUE 0
SIN 001 < 9oUBISISSI UOTIBR[NSU] Apoq punoxe paddeim {10 [BI9]N -1sISa1 uonle[nsuf
poyisw
1833
(90usx9a1 YoInb) Z7-89
sjuewaarnbay 2Inpad0id 1591 JO aweN DHI | dnoxn

SINTFWIIINOTA ANV SISTL

104



(panuiluoo)

SINIWIIINOTA ANV SLSAL

[
(3]
e
~ “3°P A Q00T < 25B31[0A UMOPYEIIY B
o~ SN 00T < S9OURISISSI UOTIRINSU] —
o~ %01 > DV
o~ JMWI] PSIBIS X ¢ 5 ¢ uel paridde ofe3toa 4
JTUIT] Pa3IElS = juaxino afeyea| ou yItm %¢6 - 06 "H' Y 93e)s Apeays
o3ruwIep 9IqISIA ON Do T ¥ 0F 3® skep 9g Jeay dute(q :le)
I *2°P A Q00T < 23B1[0A UMOPYEIIG ——
SN 00T < S20URISISSI UOIIBINSUL
qdpue [, s1s91 03 10adsax \imm %¢ = DV o104
MM JTWIT PaIRIS X Z°T S ¢ uel porrdde a3ei10A Sururewax
2 JTWi] palels S juaxind aSeyear] ou YItm %00T - S6 "H' Y ‘yeoy durep
m a3ewEp 9[qISIA ON Do TFGS I8 Y $Z SA040 ¢ Pa1BIST200Y ®(q
AMA (so104o Suturewax) 3593 porrdde a8e3joa
O ye9y dwrep Aq pamojjoy A[ererpewiwi] PRI YIM 9)NUIUL ISBT
W umopyeaiq ou ‘a3ewrep ON Iequi ¢§ ‘D, GE - T 1B UrWI G- aanssaxd xre moT W
N 1523 sanssaxd
W Ire mo] A P3mMoOTIoF AJojerpatuui] porjdde a8e3joa
unu. aSewep o1qISTA ON ouIM D, € F6S-384 ¢ PIoD BY
aQ ; parrdde s8ejtoA 91940 151}
= 1893 PTOd AQ DOMOTIOT ATSIBIPUWIUI] ou uItm %001 - S6 "H' ¥ ‘qeay durep
% a3ewrep 91qISIA ON Do 7 FSCo0h0 T PRIBIS[OD0V e(
perrdde a3e170A
is91 Pa1BIap YiIM Dy 7 + 621 ® 4 91 S
— jeay dutep Aq pamoTjoy AJa1eIpowiiu] parjdde adejjoa I —
s8eurep 21qI$IA ON po1eI YIIM D 7 + S8 3B 4 9T 189y AI(g eg
pouyzaw
1831
(eouaxajox YoInb) 7-89
syuswaxrnbay 2INpadoid 1591 JO owrBN D51 | dnoxn

August 1974




SOLID ALUMINIUM CAPACITORS

2222 121

%S =0V
Wil pajels S ¢ uel

parydde a8eit0A

axnyeroduwia)

JIWIT PaIBIS S Juaxino afeyear] OuU YIIM D, SZT +IB U § F 96 y31y a8rI031§ 9
%S s DV 28xeyOSIP S ¢¢Q ‘@3IeyD> 23xeyosIip
a8'wep ON | s ¢ g JOo SUNISISUOD yora SOTIAD 90T pue a8xeyd <
Anxerod premiog
ur aanjeradwol 1089180
Xeuwr 18 4 71 Aq pamo[[oy
%01 = DV g gz1 Suranp *dwal *1ed ‘xew IB Do ST °q
W] pajels S ¢ ue) f1aerod as12aa1 ur a8wijoA D, S8 ‘®
JTWI] PaIRIS = JUaxInd afeyear] Pa)BISP PUE PRI X G *() 23B1T0A 9sI0A2Y
23®370A pajeIap X G ‘T °q
40 x g1 1 prOT ‘®
281eyosIp
%¢ = DV urw £g pue 281eYd s O ® JO Do SZ1 °q i
JTWI] Pajels S ¢ uel Zunsisuoo yoes saanjeradwa Do S8 '®
JTWIT Pajels S JuaIInd a3eyea| A1089180 *XBW 1B SOT04D QOOT 23ang
*3'P A Q00T < 98BIOA UMOPYEBaIg
W] pa3els X g°1 S aouepaduw]
%01 = DOV patrdde a3e3jj0Aa pajexsp
JTWI] PAEIS X 7°T > 9 ur) UM D, ST F STT 38 4 000S €
ATWIT Po1Bls S JuaxIno afeyeor] 10 patjdde a8eijoa
afewep oN POIBI LM D S°T F S8 I8 Y 000S SouRINPUF
poyjsw
189}
(souaxajaa yornb) Z7-89
sjuawaIINbay 2INpPa20IJ 1593 Jo sweN 0d1| dnoin

(panuriuoo)

SINIWIIINOTA ANV SISTL

August 1974

106



2222 146

SOLID TANTALUM CAPACITORS

subminiature resin dipped

QUICK REFERENCE DATA

Nominal capacitance range (E6 series) 0,01 to 68 pF
Tolerance on nominal capacitance -20 to +20%
Rated voltage range, UR (R5 series) 1,6 to 40 V
Category temperature range . =5510 485 °C

Endurance test 2000 hours at 85 °C

Category IEC 68 55/085/21

7265101

Cnom U (V)
(WF) 16 25 4 63 10

001 r
0,015
0,022
0033
0047
0,068
01

015
022
033 ] ¢
0,47
068
10
15

P

\

F

~ ¢

2,2 )t
)

G
N

1
T4

I

SIS OOO®,

33
47
68

10

22
33
47
68

&)

o0

APPLICATION

These capacitors are eminently suitable for use in electronic circuitry and are espec-
ially designed for those applications where extremely small dimensions are an absolute
must and also a high stability and reliability are required, such as hearing-aids,
electronic watches and paging systems.
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DESCRIPTION

This pearl-shaped capacitor is a construction with sintered anode, tantalum oxide
dielectric and a solid cathode. The capacitor is coated with a synthetic resin. The

— terminal wires are brought out on one side: the anode lead is gold-plated. The capacitor
has also been provided with a coloured spot which, when viewed with the terminals
downwards, has the anode at its right.

MECHANICAL DATA Dimensions in mm

T ———1** figure of cap. value
multiplying factor
of capacitance
L 2" figure of cap. value
——rated voltage
s ' ——— body colour Table la
4
o3 ) . dimensions
size
1525 + Dmax | Lmax | P£0,3
DTM1 2 2,7 1
_————gold plated !
5 goie piate DTMZ2 | 2 4 1
A 7268107.2 DTM3 2 4,9 1
DTM4 3,2 4,5 1,1
-u-l lo-$0,34005 DTM5 4 7,5 1,2
Marking According Table 1b and drawing.
Table 1b
colour capacitance (uF) multiplying UR
code Ist figure 2nd figure factor )
black - 0 1 10
brown 1 1 - 1,6
red 2 2 - 4
orange 3 3 - 40
yellow 4 4 - 6,3
green 5 5 - 16
blue 6 6 - -
violet 7 7 10-3 -
grey 8 8 10-2 25
white 9 9 10-1 2,5
_l}_/lounting_r

1 mm of the leads nearest the Boa;f”are not solderable.

—
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SOLID TANTALUM CAPACITORS 2222 146

ELECTRICAL DATA
Table 2

Unless otherwise specified all electrical values in Table 2 apply at an ambient tempera-
ture of 20 to 25 OC, a frequency of 100 Hz, an atmospheric pressure of 860 to 1060 mbar
and a relative humidity of 45 to 75%.

U nom. max. r.m.s. max. leakage
R | cap. ripple current at
current at UR after 5 min. max. case catalogue
Tamb = 85 o¢ tan 6 size number
b
Wy | (uF) (mA) 1) ()
1,6 1,5 2,5 0,5 0, 15 1 2222 146 10158
2,2 3 0,5 0, 15 1 10228
3,3 4,5 1 0,15 2 10338
4,7 3 1 0, 15 2 10478
6,8 7,5 1 0,15 3 10688
10 9 1 0, 15 3 10109
15 22,5 1,5 0, 15 4 10159
22 15 1,5 0, 15 4 10229
47 32,5 2,5 0,15 5 10479
68 40 2,5 0, 15 5 10689
2,5 1 2,5 0,5 0, 10 1 11103
2,2 4,5 1 0, 10 2 11228
4.7 7,5 1 0, 10 3 11478
10 12,5 1,5 0, 10 4 11109
33 32,5 2,5 0,10 5 11339
4 0,68 2 0,5 0,10 1 12687
1,5 3,5 1 0, 10 2 12158
3,3 6,5 1 0, 10 3 12338
6,8 10 1,5 0, 10 4 12688
22 27,5 2,5 0, 10 3 12229
6,3 0,47 2 0,5 0,08 1 13477
1 3,5 1 0,08 2 13108
2,2 6,5 1 0,08 3 13228
4,7 10 1,5 0,08 4 13478
15 27,5 2,5 0,08 5 13159
10 0,33 L5 0,5 0,08 1 14337
0,68 2,5 1 0,08 2 14687
1,5 5 1 0,08 3 14158
3,3 7,5 1,5 0,08 4 14338
10 20 2,5 0,08 5 14109

1) See also corresponding paragraph.
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2222 146

SULID TANTALUM CAPACITORS

Table 2 (continued)

nom. max. r.m.s. max. leakage
UR | cap. ripple current at
current at Ur after 5min.
Tomp = 85 °c max. case catalogue
tan § size number

W) (uF) (mA) 1) (LAY D 1

16 0,22 1 0,5 0,08 1 2222 146 15227
0,47 2 1 0,08 2 15477
1 3,5 1 0,08 3 15108
2,2 5 1,5 0,08 4 15228
6,8 15 2,5 0,08 5 15688

25 0,15 1 0,5 0,08 1 16157
0,33 2 1 0,08 2 16337
0,68 3,5 1 0,08 3 16687
1,5 5 1,5 0,08 4 16158
4,7 15 2,5 0,08 5 16478

40 0,01 0, 25 0,5 0,08 1 17106
0,015 0, 35 0,5 0,08 1 17156
0,022 0,4 0,5 0,08 1 17226
0,033 0,5 0,5 0,08 1 17336
0,047 0,6 0,5 0,08 1 17476
0,068 0,75 0,5 0,08 1 17686
0,1 0, 85 0,5 0,08 1 17107
0,15 1,25 1 0,08 2 17157
0,22 1,5 1 0,08 2 17227
0,33 2 1 0,08 3 17337
0, 47 2,5 1 0,08 3 17477
0,68 3,5 1,5 0,08 4 17687
1 4,5 1,5 0,08 4 17108
1,5 7,5 2,5 0,08 5 17158
2,2 10 2,5 0,08 5 17228
3,3 12,5 2,5 0,08 5 17338

1) See also corresponding paragraph.
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SOLID TANTALUM CAPACITORS 2222 146

Capacitance
Nominal capacitance values at 100 Hz see Table 2
Tolerance on nominal capacitance at 100 Hz -20 to +20%
11 7262245
o
L
S
A
® 7
g
4
: %
o
a 1 /
8 4
&
[o]
2 p
a 7
= =
2 09 -
0,8
-100 -50 0 © 50 Tamp(°C) 100
Typical capacitance as a function of ambient temperature
Cq = capacitance at 25 °C, 100 Hz
Voltage
Rated voltage = max.permissible voltage at <85 °C UR

Ripple voltage ®) = max. permissible a.c. voltage
providing the following three
conditions are met:

a) max.(d.c.+ peak a.c.) voltage <UR
b) max. peak a.c. voltage with d.c.

voltage applied = 1,05 applied d.c. voltage
c) max. peak a.c. voltage without d.c.

voltage applied 0,05 x UR

Surge voltage = max.permissible voltage for short
periods at 85 OC (see also "Tests and
requirements') 1,2xUR

*) Ripple voltages are not applicable if the maximum permissible ripple current is ex-
ceeded. In that case the ripple current is decisive.
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2222 146 SULID TANTALUM CAPACITORS

Ripple current

Maximum permissible r.m.s. ripple current at 100 Hz and

Tamb = 85 °C see Table 2

The maximum permissible ripple cucrent (I, ,,) is a function of temperature and
frequency:

Iemax = oV ke
where IpQ = max. ripple current at 100 Hz up to 85 °C, see Table 2
k = temperature derating factor = P, /P
T = frequency dependent derating factor =Rg(/Rg
while Pppax = max.permissible power dissipation, temperature dependent
Py = max. permissible power dissipation up to 85 0C = (er)ZR-SO
. . tan 6
Rqp = series resistance at 100 Hz =5%”_(”’ C and tan 6 to be read from Table 2
=Y 8 C
Rg = series resistance, frequency dependent (temperature dependence neglected).

The formula is derived as follows:
(Irmax)? = Pmax/Rg = 1<<Ir0)2RsO/'Rsi
thus Limax = IroV kr (see Table 2 and next graph)

& T,
Vikr
1T
3 —
<70°C = =utl 11|
LT 75 1]
2 L=t L /"’”—
= 0 I
‘--/
— [
85 ettt
famsan =
1
0 ]
10 10? 103 104 F (Hz) 10°

Multiplying factor Vkr as a function of frequency for calculation of maximum ripple
current.

Note

These ripple currents are not applicable if the maximum permissible ripple voltage is
exceeded. In that case the ripple voltage is decisive.
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SOLID TANTALUM CAPACITORS l 2222 146

Leakage current

Maximum leakage current 5 min. after application )
of the rated voltage | see Table 2

Leakage current during continuous operation at Up,

at Tomp =25 @C approx. 0, 2 of value stated in

Table 2
=85 O P X 3 i
at Tomp =85 "C approx. 2 x value stated in
Table 2
I T 7 + ) ! 1
i } : T ‘:' : -
4 Wal
| 1 75—
| /
Ulgy / i Mgz
y
\
|
1 T v 10! L .
- - } -
7
4 I
/] 4 ; g -
i
. !
V1 REREEE
107 L 1077 . :
17 |
—t -
i i B
— ! 7 | |
I | L ]
{ i I | I !
Lyt bk L1
‘\ i g | | |
t 41 t —
‘ [ | i ‘
| I | ‘
102 [ I I 13 1 Lt I
-100 . -50 0 © 50 Tamb (°C) 100 0 0,25 0.5 0,75 U/Ug 1

Multiplier I/IO1 as a function of temperature Multiplier 1/19 as a function of U/UR
I3 = leakage current during continuous Igo = leakage current at UR at a discrete
operation at Tamb =25 9C at Ug constant temperature
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2222 146 SULID TANTALUM CAPACITURS

Tan 6 (dissipation factor)

Tan 6 at 100 Hz, measured by means of a four -terminal

circuit (Thomson circuit) see Table 2
< 2 7262246
[=4
g
R
© A
o
2
5
+ 1.5 \

3 \
c \\
2 N
b N
K= \\
0
0 N
° 1 \\
-
o
kK ™~
&
2
3
E

0.5

-100 -50 0 50 Tamb (°C) 100

Typical dissipation factor as a function of temperature
Tan 6( = dissipation factor at 25 °C, 100 Hz

Impedance

Impedance at 100 kHz is measured by means of a four-terminal circuit (Thomson circuit)

Typical impedance as a function of frequency at 25,9C

10“_? AT 12622
2 B
() .
10°
{2
3
107 bt
— DTM1:
curve 1 =0.022pyF, 40 V
10 "“‘v\ i S~ TTHH N 2=0,1 ]JF: 40 v
3=0.22 pF, 16 V
il 4=22 uF, 16V
1
103 104 10° 108 107 108 f (H2) 10°
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’ l SOLID TANTALUM CAPACITURS

2222 146

Typical impedance as a function of frequency at 25 °C

104 262,
z
()
103
N SR
AN s DTM2:
102 curve 1 =0.22 pF, 40 V
2=0.47pF, 16 'V
© 3=1 uF, 6.3V
10 N \%25* Il 4=4.7 pF, 1.6V
= =
. Il
103 104 108 108 107 108 f (Hz) 10°
104 12622
z —H
[:8}
10° e
7 DTMS3:
102 curve 1 = 0.33pF, 40 V
2 2= 1.5 pF, 10 V
3 =10 pF, 1.6V
10 3 Ll
1 |
103 104 10° 108 107 108 f (Hz) 10°
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2222 146 SULID TANTALUM CAPACITORS

I

Typical impedance as a function of frequency at 25 0C

1DA 62291.2
z
(o
10°
2 U
10712 DTM4:
= 2V
- : curve 1= 1 pF 40 V
i 2= 2.2uF, 16 V
" e 3= 4.7pF, 6.3V
— 4=22 pF, 1.6V
L MR TSI
- Suannamsa—— =t
1 i =i
10° 104 105 108 407 102 f (Hz) 109
03 — e 126228
llz))
102 -
1
10 -
i i o DTMS:
1 My b N . i
= curve 1 = ‘3.3 pF, 40 V
2=10 pF, 10 V
3=47 pF, 1.6V
‘0'402 104 10° 08 107 10% £ (Hz) 107
L ) . » _tan 6
Equivalent series resistance (ESR = el )
Tan § and C at 100 Hz see Table 2
PACKING

250 pieces per hox
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SOLID TANTALUM CAPACITURS
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SOLID TANTALUM CAPACITURS

2222 146
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(C120) 2222 240
(C124) 2222 241

PAPER A.C. CAPACITORS

A46069

These capacitors are specially designed for ballasts of luminous-discharge lamps but
are also extensively used with single-phase asynchronous motors, and for power-factor
correction in low-power devices.

Working temperature range -20 to+85 °C

Nominal voltage (r.m.s. value) 250, 300, 380, 440, 500 and 660 V
Working voltage max. 1,1 x Vnom

Working frequency 40-60 Hz, beyond 50 Hz Vnom or

working temperature should be derated
by 10% or 10 °C respectively

Capacitance drift during life max. *5%
Test voltage for 1 min
between the terminals 2,15 x Vnom
between terminals and case 2500 Vr.m.s. or 3500 Vd.c.
Insulation resistance at 20 °C
between terminals RC =2000 s
between terminals and case R = 12 500 MQ2
Losses (tan §) at 50 Hz <55.104 -
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2222 240 (C120)

PAPER A.C. CAPACITORS

2222 241 | (C124)

Type Approvals
A large part of our capacitor programme has been approved by official testing in-
stitutes: '

Belgium - CEBEC
Denmark - DEMKO
Germany - VDE

Norway - NEMKO
Sweden - SEMKO

Switzerland - SEV

Besides, our capacitors comply with the British BSI specification, and the relevant
IEC and CEE recommendations. If required, detailed information is available.

Dimensions in mm

Discharge. Discharge.
resistor resistor

00 i

250

2
~N

9.9 I

( { ] (

e T X
o
B — (S ( R
g &
Fig.1 Fig.2 Fig.3 Fig.4
size I
a b c
size 1 26 | 43 | 18
size I1 | 38 | 55 | 22
72499661
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(C120) PAPER A.C. CAPACITORS 2222 240
(C124) . 2222 241

250 V-range

size cap. * 10% Hiax catalogue number 2222 241 .....
(HE) (mm) Fig.1 Fig.2 Fig. 3 Fig. 4
3 50 04023 04223 04423 04623
3,5 57 28 28 28 28
4 57 347 34 34 34y
4,5 62 39 39 39 39
5 71 45 45 45 45
I 6 86 56 %) 56 56 56 %y
7 86 67 67 ‘ 67 67
8 99 78 78 78 78
9 109 89 89 89 89
10 124 04101 04301 04501 04701
12 148 05 05 05 05
8 57 54078 %) 54278 54478 54678 %
9 62 89 89 89 89
10 71 54101 % 54301 54501 54701 %y
12 85 03 05 05 03
i 13,5 86 08 08 08 08
15 99 127 12 12 12 %
18 109 18 18| 18 18
20 124 237 2 23 237
25 148 1L 34 34 34 34 %

Special 250 V-range

These capacitors are specially designed for power-factor correction of gas-discharge
lamps for public lighting. They are painted grey.

size cap. * 10% Hmax catalogue number 2222 241 .....
)
(1) (mm) Fig.2 Fig. 4
8 57 90054 90055 ™
10 71 56 577)
11 15 99 59 7)
20 124 62 63
25 148 64 65 ™)
NOTE

The types marked with an asterisk are preferred types; the minimum order quantity is
100 pieces. For the other types the minimum order quantity is 500 pieces.
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2222 240 PAPER A.C. CAPACITORS (C120)
2222 241 (C124)
300 V-range
size cap. *5% Hmax catalogue number 2222 240 .....
(HE) (mm) Fig. 1 Fig.2 Fig.3 Fig. 4
2 50 07012 07212 07412 | 07612
2,5 57 177 17 177 17
3 62 23 23 23 23
3,5 71 28 28 28 28
I 4 86 34 %y 34 34 %y 34
4,5 86 39 39 39 39
5 99 45y 45 457 45
6 109 56 56 56 56
7 71 57067 *) 57267 57467 %y | 57667
8 86 78 78 78 78
9 86 89 89 89 89
10 99 57101 ") 57301 57501 %) | 57701
— 11 12 109 05 05 05 05
e 14 124 09 ™ 09 09 ™ 09
—_ 16 148 14 14 14 14
18 148 18 18 18 18
NOTE

The types marked with an asterisk are preferred types; the minimum order quantity is

100 pieces. For the other types the minimum order quantity is 500 pieces.
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(C120) PAPER A.C. CAPACITORS 2222 240

(C124) 2222 241
380 V-range
size cap. £5% Hiax catalogue number 2222 240 ... ..
() (mm) Fig. 1 Fig.2 Fig. 3 Fig. 4
1,5 50 11006 11206 11406 11606
2 57 127 12 127 12
2,5 71 17 17 17 17
3 86 23 23 23 23
3,5 99 28 28 28 28
3,6 99 29 29 29 29
I 3,7 99 31°7) 31 317 31
3,8 99 32 32 32 32
4 99 34 34 34 34
5 124 45 45 45 45
5,7 148 537 53 53 ) 53
5,8 148 54 54 54 54
5,9 148 55 55 55 55 -
6 148 56 56 56 56 -
7 99 61067 61267 61467 61667 =
11 8 99 78 78 78 78
10 124 61101 %) 61301 61501 %) | 61701
NOTE

The types marked with an asterisk are preferred types; the minimum order quantity is
100 pieces. For the other types the minimum order quantity is 500 pieces.
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2222 240 PAPER A.C. CAPACITORS (C120)
2222 241 (C124)
440 V-range
size cap. +5% Hiax catalogue number 2222 240 .....
) )
(E) (mm) Fig. 1 Fig. 2 Fig. 3 Fig. 4
1 50 15001 15201 15401 15601
1,5 57 06 *y 06 06 ™ 06
2 71 12 12 12 12
I 2,5 86 17 17 17 17
3 99 237 23 237 23
3,5 124 28 28 28 28
4 124 34 34 34 34
I 5 86 65045 65245 65445 | 65645
6 99 56 ™) 56 56 ") 56
NOTE

The types marked with an asterisk are preferred types; the minimum order quantity is
100 pieces. For the other types the minimum order quantity is 250 pieces.

500 V- and 660 V-ranges

Capacitors of these ranges are available on request; the minimum order quantity is
250 pieces.

10
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2222 276

INTERFERENCE SUPPRESSION CAPACITORS

dual dielectric, single section type

QUICK REFERENCE DATA
Nominal capacitance 4,7 to 330 nF (E6 series)
Tolerance on capacitance +20 %
Rated voltage 250 Vr.m.s.
Dielectric paper /PETP film
Basic specification
capacitors class X and class Y IEC 161 and VDE 0560 -7
safety capacitor IEC 65 and VDE 0560-2
Climatic category, IEC 68 40/085/21
DIN 40040 GPG (capacitors class X)
GPF (capacitors class Y)

APPLICATION

These capacitors have been developed as radio interference suppression capacitors for a
wide range of applications.

Examples:

- domestic apparatus: coffee grinders, mixers, vacuum cleaners, drilling machines

- apparatus with extended service life: TV-sets, computers, discharge lamp circuits.

Besides the capacitor 2222 276 60101 is an approved safety capacitor for use in e. g.
radio and TV-sets.

DESCRIPTION

The capacitor has a cylindrical low-inductive winding of aluminium foil electrodes using
paper and polyethyleneterephthalate as the dielectric. The stiff leads of tinned copper
are axially attached.

The capacitor is impregnated with silicone oil and housed in a green flame-resistant
polypropylene case which is sealed with green epoxy resin.

Tine 1074 II H 11



2222 276 INTERFERENCE SUPPRESSION

CAPACITORS
Dimensions in mm

15 2 max

|- —| |
[»
J v
{ 208

[}
- 3745 +— | 405 —#le——75+5 —

72652091

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

AVAILABLE VERSIONS

nom. cap. dimensions (mm)
(nF) D L class *) catalogue number
6,8 13 25 Y 2222 276 60002
10 13 25 Y 60003
10 13 25 X 10003
15 13 25 X 10004
22 13 25 X 10005
33 13 25 X 10006
47 13 25 X 10007
68 13 25 X 10008
100 13 31 X 10009
150 *%) 16 36 X 10011
220 *%) 18 36 X 10012
330 *%) 20 41 X 10013

The capacitors have been approved by DEMKO and by VDE according to VDE 0560-7,
except the capacitors marked **) for which the VDE approval has been sought.

Safety capacitor

nom. cap. dimensions (mm)
(F) D L class *) catalogue number
— 4,7 13 31 Y 2222 276 60101

The capacitor has been approved by: ASEV according to ASEV 1016
DEMKO according to IEC 65, CEE 1 and DHCR 21
NEMKO according to IEC 65 and NEMKO 132.56
SEMKO according to IEC 65, CEE 1 and SEMKO 101
VDE accordingtoIEC 161, VDE 0560-7 and VDE 0560-2.

*) According to IEC 161 and VDE 0560-7.

12 l l December 1975



INTERFERENCE SUPPRESSION 2222 276
CAPACITORS

MECHANICAL DATA
Dimensions see Fig.1

Marking
The marking is according to CEE10 (part 1):

1st line: manufacturers' identification syinbol, nominal capacitance in nF
2nd line: catalogue number

3rd line: rated voltage and class

4th line: category according to IEC and DIN

Sth line: approbation symbols and month and year of manufacture

Examples:
A 33n M 4n7
o) 2222276 10006 o 2222276 60101
250 Vv~ X 250 Vv~ Y
40/085/21 GPG 40/085/21 GPF
560-2
6.72 BS 2135 ® © ® O
5.72 BS415
Test: 5000 VDC
SAFETY CAP
Mounting

The capacitors are suited for vertical as well as for horizontal mounting on printed-wiring
boards.

Tune 1974 ll ]l 13



2222 276 INTERFERENCE SUPPRESSION
CAPACITORS

ELECTRICAL DATA

Unless otherwise specified, all values have been determined at an ambient temperature
of 20 + 5 OC, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of
45 to 75%.

Temperature
Rated temperature +85 °C
Category temperature range -40 to +85 °C
Climatic category, according to IEC 68 ) 40/085/21
according to DIN 40040 GPG (capacitors ciass X)
GPF (capacitors class Y)
- Capacitance
Nominal capacitance values (Cn) at 1 kHz see "Available versions"
Tolerance on nominal capacitance +20%
Voltage
Rated voltage at 40 to 60 Hz 250 V r.m.s.

Tangent of the loss angle (dissipation factor)

Tan § at 1 kHz < 60 x ll')“4 (typ. 45 x 10'4)

Insulation resistance

- Insulation resistancebetween terminations > 6000 M

between interconnected terminations
and metal foil wrapped around case > 6000 MQ

(For capacitors class X and class Y the insulation

resistance is measuredafter avoltage of 100 = 15V d.c.

has been applied for 1 min; for the safety capacitor it

is measured after a voltage of 500 V d.c. has been

applied for 2 min.)

Resonant frequency

1
Resonant frequency, length of both leads 6 mm = 7\/:6 kHz (C in F)

14 I! H june 1974



INTERFERENCE SUPPRESSION 2222 276
CAPACITORS

TESTS AND REQUIREMENTS

The test méthods and requirements are generally in conformity with IEC publications 68
and 161. Besides the safety capacitor meets the requirements of IEC 65, subclause 14. 2.

Voltage test

capacitors capacitors safety
Test voltage between the leads of class X of class ¥ capacitor
for 1 min 1075 Vd.c. 2250 Vd.c. or 5000 Vd.c. or
1500 Va.c. 2500 Va.c.
for 2s 1625 Vd.c.
between the leads
and metal foil wrapped
around the case
for 1 min 2000 Va.c. 2500 Va.c. 2500 Va.c.
for 2s 2500 Va.c.

Requirement: no breakdown or flashover.

Robustness of terminations

Tensile test IEC68, test Ua; force of 20 N,
Requirement: no damage.

Bending test IEC68, test Ub; two consecutive bending cycles; force of
10N

Torsion test TIEC68, test Uc; two successive rotations,

Requirement: no damage.

Vibration
IEC68, test F; frequency 10-55-10 Hz, amplitude of
0, 75 mm
Requirement: no damage; electrical properties in accord-
ance with the values given in "Electrical data".
Solderability

IEC68, test T.3.2

Solder bath method; temperature 230 O¢, for 2 s; the leads
are immersed to 3,5 mm from the capacitor case.
Requirement: no damage.
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2222 276

INTERFERENCE SUPPRESSION
' CAPACITORS

Climatic sequence

Dry heat:

IEC68, test Ba; 16 hours at 85 °C. Recovery in standard
atmospheric conditions for 1 to 2 hours.

Accelerated damp heat: IEC68, test D; severity VI; 1 cycle of 24hoursat 55°C and

(first cycle)

a R.H. of 95-100% immediately followed by the next test.

Cold: IEC68, test Aa; 2 hours at -40 °C, recovery 1 to 2 hours.
The next test has to be carried out within 3 days.
Accelerated damp heat: as above, 1 cycle of 24 hours, recovery 1 to 2 hours.

(remaining cycles)

Requirements: no leakage or damage.
Capacitance change < 5%

tan 6 =< initial limit

Insulation resistance > 1500 M
Marking still legible.

Rapid change of temperature

IEC68, test Na; 3 cycles of 3 hours at 85 OC and 3 hours
at -40 °C, ’
Requirements: Capacitance change < 5%

Tan 6 and insulation resistance shall not exceed initial re-
quirements.

Damp heat, steady state

Life

1EC68, test Ca, 40 °C, 90-95% R.H., 21 days.
No voltage applied to 1/3 of number of specimens
250 Vd.c. applied to 1/3 of number of specimens
20 Vd.c. applied to 1/3 of number of specimens
Recovery for 1 to 2 hours.
Requirements: no damage, capacitance change < 5%, insulation resist-
ance =z 1500 MQ, marking still legible
Capacitors withstand voltage test as mentioned above.

Life test on capacitors of class X: 1000 hours at 85 °c, 1,5 x rated
) voltage applied.

Life test on capacitors of class Y: 1000 hours at 85 °c, 1,7 x.rated
voltage applied.

Life test on safety capacitors; 1500 hour at 85 0C, 500 V r.m.s.,
50 Hz applied, but for 1 min/hour 1000 V r.m.s. 50 Hz applied.

Requirements: max. number of breakdowns £ 1%.

From the remaining capacitors is the capacitance change < 5%;

tan 6 and insulation resistance shall not exceed the initial require-
ments.

Capacitors withstand voltage test as mentioned above.

There shall be no evidence of damage.
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2222 278

DUAL DIELECTRIC CAPACITORS
for fly-back purposes

QUICK REFERENCE DATA

Nominal capacitance

Maximum permissible peak voltage
Tolerance on nominal capacitance
Working temperature range
Dielectric

Pulse duration

Repetition frequency

" 10 to 27 nF 1,5to 12 nF 1,5 to 10 nF
750 V 1500 V | 2000V
+5%
-25to+70 °C

paper /polypropylene film
10 to 14 ps
15 to 20 kHz

APPLICATION

These capacitors are especially designed for use as tuning capacitor in transistorized
deflection circuits for monochrome and colour television.

Example:

+185V

= L.

+25V ;
7 12666621

Tuning capacitor of 8,2 nF used
in a horizontal deflection circuit.

i

7266441

Oscillogram of the collector voltage of the
transistor at a beam current of 0,1 mA,
measured with respect to chassis, 200 V
per division; time scale: 20 ps per division.

December 1975 | i



2222 278

DUAL DIELECTRIC
CAPACITORS

DESCRIPTION

The capacitors are of the extended foil-construction and have consequently a low self-in-
ductance. The employed dielectric is paper and polypropylene; the capacitor is impreg-

nated with silicone oil.

The encapsulation is a green cylindrical self-extinguishing polypropylene case, which is

sealed with epoxy-resin,

The stiff leads of tinned copper are axially attached.

Dimensions in mm

15 Z max
A \
{ 208
' 4
— 375 <+—L+05—> 7545 > 1,6
—— 712652091
Fig. 1
AVAILABLE VERSIONS
750 V-range
nominal capacitance dimensions (mm) marking catalogue number
@F) D L of cap.
10 13 25 10n 2222 278 52103
11 13 25 1ln 52113
12 13 25 12n 52123
13 13 25 13n 52133
15 13 25 15n 52153
16 13 25 16n 52163
18 13 31 18n 52183
20 13 31 20n 52203
22 13 31 22n 52223
24 13 31 24n 52243
27 13 31 27n 52273
18 } l June 1974



DUAL DIELECTRIC

CAPACITORS

2222 278

1500 V-range

nominal capacitance dimensions (mm) marking catalogue number
@F) D L of cap.
1,5 13 31 In5 2222 278 72152
1,6 13 31 1n6 72162
1,8 13 31 n8 72182
2,0 13 31 Zn0 72202
2,2 13 31 2n2 72222
2,4 13 31 2n4 72242
2,7 13 31 2n7 72272
3,0 13 31 3n0 72302
3,3 13 31 3n3 72332
3,6 13 31 3n6 72362
3,9 16 36 3n9 72392
4,3 16 36 4n3 72432
4,7 16 36 4n7 © 72472
5,1 16 36 S5nl 72512
5,6 16 36 5n6 72562
6,2 16 36 602 72622
6,8 16 36 6n8 72682
7,5 16 36 7n5 72752
8,2 16 36 8n2 72822
9,1 16 36 9n1 72912
10 16 36 10n 72103
11 18 36 1ln 72113
12 i8 36 12n 72123
JTune 1974 II “ 19



2222 278 DUAL DIE LECTRIC

CAPACITORS
2000 V-range
nominal capacitance dimensions (mm) marking catalogue number
(F) D L of cap.
1,5 13 31 In5 2222 278 82152
1,6 13 31 1n6 82162
1,8 13 31 In8 82182
2,0 13 31 2n0 82202
2,2 13 31 2n2 82222
2,4 13 31 2n4 82242
2,7 13 31 2n7 82272
3,0 13 31 3n0 82302
3,3 13 31 3n3 82332
3,6 13 31 3n6 82362
3,9 16 36 3n9 82392
4,3 16 36 4n3 82432
e 4,7 16 36 4n7 82472
—_ 5,1 16 36 5n1 82512
— 5,6 16 36 5n6 82562
- 6,2 16 36 6n2 82622
6,8 16 36 6n8 82682
7,5 16 36 n5 82752
8,2 16 36 8n2 82822
9,1 16 36 9nl 82912
10 16 36 10n 82103
MOUNTING

The capacitors can be mounted horizontally or vertically on printed-wiring boards or
they can be used for point-to-point wiring.

ELECTRICAL DATA

Unless otherwise specified all values have been determined at an ambient temperature of
20 £5 OC, an atmospheric pressure of 930 to 1060 mbar and a relative humidity of 45 to

75%.

Working temperature range

Capacitance

Nominal capacitance values at 1 kHz
Tolerance on nominal capacitance

Voltage

Maximum permissible peak voltage
Repetition frequency

Pulse duration )

Maximum permissible pulse steepness

=25 to + 70 °C

1

see "Available versions'
+£5%

750 V, 1500 V, 2000 V
15 to 20 kHz

10 to 14 ps

750 V /us
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DUAL DIE LECTRIC 2222 278
CAPACITORS

Tangent of the loss angle (dissipation factor)

Tan 6 at 1 kHz <30x10-4
at 10 kHz <60x 1074
at 100 kHz : <150x 1074 "

Insulation resistance

Insulation resistance between terminals
measured at 500 Vd.c. and 20 °C = 50 000 MQ

Temperature coefficient

Capacitance change within the working
temperature range < 1%

Stability
Capacitance drift after 5000 hrs
under working conditions <2%

MECHANICAL DATA

Dimensions see '"Description"

Marking

The capacitors are marked in ink as follows:
1 st line : capacitance value and tolerance
2 ndline : catalogue number
3 rdline : production period and maximum permissible peak voltage.
Example: 2n2 * 5%
2222 278 72222
8,70 1500 V peak

Tensile strength, solderability see "Tests and requirements"”

TESTS AND REQUIREMENTS
Voltage test

A d.c. voltage of 2x the maximum peak voltage between the terminals for 1 min.
Requirement: No breakdown or flashover.

Robustness of terminations

Tensile

IEC 68, Test Ua: 10 N (1 kg) for 10 s in direction of leads.
Requirement : No damage.

Solderability, IEC 68-2-20, Test T.3.2.

The leads are immersed to 6 mm from the capacitor body for 2 0,5 s. Temperature of
the soldering bath 230 * 10 °C.
Requirements: No damage, good tinning.
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(C296) 2222 311

POLYESTER CAPACITORS
© tubular foil type

C 60505

Nominal voltage 160 V 400 vV
Capacitance range 0,0’1—1 uF  0.001-0.470 uF
APPLICATION

These are very reliable general purpose capacitors for electronic circuits. They
have found wide-spread acceptance not only in the radio and television industry, but
also in industrial electronics.

CONSTRUCTION
Dielectric material polyethylene -terephtalate
Dimensions in mm
Hi
6 |
|
1
i
i
! i $08
=_=__ﬂ¢f 0 | ‘
=30 L L i =30
72468381 e e
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2222

311

POLYESTER CAPACITORS
tubular foil type

(C296)

TYPES

Composition of the catalog number

nominal voltage code

3=160V
5=400V

2222 311

=

capacitance code, see table

1 = 10% capacitance tolerance

Example: The catalog number of a 2200 pF/400 V capacitor is 2222 311 51222.

max. dimensions (mm)
. capacitance 160 V versions 400 V versions
capacitance code 2222 311 31... 2222 311 51...
D L D L
1000 pF 102 7.5 18
1500 152 7.5 18
2200 222 7.5 18
3300 332 7.5 18
4700 472 7.5 18
6800 682 7.5 18
0.010 uF 103 7.5 18 7.5 18
0.015 153 7.5 18 7.5 18
0.022 223 7.5 18 8.5 18
0.033 333 7.5 18 10 18
0.047 473 8 18 11.5 18
0.068 683 9 18 9.5 32
0.10 104 10.5 18 11 32
0.15 154 12 18 12.5 32
0.22 224 10 32 14.5 732
0.33 334 12 32 17 32
0.47 474 14 32 19.5 32
0.68 684 16 32
1.0 105 18.5 32

Intermediate values according to the E12 range are available on request. The
dimensions are identical to those of the next higher value in the standard E6
range.

The standard capacitance tolerance is +10 %.
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(C296)

POLYESTER CAPACITORS

2222 311

tubular foil type

TECHNICAL PERFORMANCE

Unless otherwise specified all electrical characteristics apply to an ambient tem-
perature of 20 + 5 9C, an atmospheric pressure of 930-1’060 mbar and a relative

humidity of 45-75 %.
Working temperature range

Maximum d.c. working voltage
up to 85 °C

Maximum a.c voltage, 50-60 Hz
(never to be exceeded at other
frequencies)

Calculation of the dissipation
Maximum dissipation
Test voltage (d.c.) for 1 minute

Capacitance drift during life
d.c. loaded, at 1.5xVpom and 85 °C
at 25 °C

a.c. loaded

Capacitance as a function of tem-
perature and frequency

Insulation resistance (at 20 °C)
for C < 0.33 uF
for C > 0.33 uF

Insulation resistance as a function of
temperature

Losses (tan 6) at 1 kHz (and 20 ©C)

Losses as a function of temperature
and frequency

Resonance frequency

Climatic robustness
Solderability conforming to

Axial lead strength

-40/+85 °C

nominal voltage (Vqm)

160 V versions: 90 V
400 V versions: 150 V

with the aid of Fig.1
Fig.2

2 x nominal voltage

< 5%
< 2%

< 5%
Fig.3 and Fig.4

R > 50000 MQ
Rc > 16500 s (MQ.uF)

Fig.5. Decrease of minimum values is
a factor 2 per 10 deg C above 20 °C

< 60x10~4

Fig.6 and Fig.7
Fig.8

category 40/085/21; 500 hours at 40 °C
and 90-95 % R.H.

I.E.C. 68-2, test T3.2 on-6 mm from
the capacitor body

> 10 N (> 1 kg)

Tiv 19AR ||



2222 311 POLYESTER CAPACITORS {C296)
tubular fotl type

CALCULATION OF THE MAXIMUM A.C. VOLTAGE

A maximum permissible a.c. voltage has been specified for 50-60 Hz and at 20 °C.
This voltage value must also never be exceeded at other frequencies. The permis~
siblea.c. voltage may further be limited by the requirement that the power dissipa-
tion must not exceed the specified limit Pmgx.

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

P = = I”R, (1)
Rs s .
C Rg
o YRs
"”’J—ﬂﬁﬁ‘“
2
Rs 2
VRS2 Vae (2a)

Rg? + 1/w?’C2

As for these capacitors fan é = RgwC = always <0.1, the formula (2a) can be sim -
plified to 9

2 _Rs 2 . R.2 202 2 ;
VRS - I'/_;'Z_E'Q' Vavc - Rs' .u,_)c Vac (Zb)
Thus P = RgufC2 V,c2 (3a)
. _ . 2 2
or P = (RgC) Cuf Vac (3b)

The term RgC can be found from Fig.1.C(in farads), w = 27rf and V,¢ are assumed
to be known.

The maximum permissible value of power dissipation (Pp,,), Which depends on the
dimensions of the capacitor and on the ambient temperature, can be found from
Fig.2. Thus, when the actual power has been calculated with formula (3b), Fig.2
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 differ-
ent nominal working voltages.
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(C296) POLYESTER CAPACITORS 2222 311
tubular foil type

Example of using Fig.1 and Fig.2

A tubular foil capacitor with a value of (.47 uF should be used at an a.c. voltage of
Vac =80 V, a frequency of ! kHz and an ambient temperature of 50 °C.
The RgC-product is 10-6 (from Fig.l), so that the power fo be dissipated
P = (RgC) Ce2 Vo2
= 10-6x0.47x1070x 47r2 x 10002 x 802 = 0.123 W
Fig.2 shows that at 50 OC capacitors with curve numbers 3 to 27 can be used, thus

a minimum size of 8.5 x 18 mm. It can be seen from the table that a choice can be
made between the 160 V and the 400 V capacitors of 0.47 uF.

7258167

o —

(RsOhmax i :
(L3F)

3

107k ===t s =

il
1

RN

168 . % : 6
10 - 10% 10° 10% 10° 10

—— f(H2z)

Fig.1. Maximum product of series resistance and capacitance
as a function of the frequency
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2222 311 ' POLYESTER CAPACITORS (C296)
tubular foil type

700 Tzomes dimensions (mm)
Pmc“ curve D L
o 1 7.5 18

600 .

mm \ 2 8 18
et 3 8.5 18
50012 \ 4 9 18
23 6 10 18
I L\RAN 7 10.5 18

20 \
400 == A\ \ 8 11.5 18
e \ 9 12 i8
11 9.5 32

30013

10 \ 12 10 32
== A 13 11 32
200::_3 < X 15 12 32
==y NTB AL\ W 16 12.5 32
e DR B 19 14 32
0o BE - 20 14.5 32
1 23 16 32
]L 1 a 24 17 32
% 50 50 70 80 30 26 18.5 32
———>Tamb (°C) 27 19.5 32

Fig.2. Maximum permissible power dissipation as a function the temperature

729911

’

-60 -40 -20 0 20 40 60 80 100 120 140
— Tamb (°C)

—4 ,]

, Fig.3. Capacitance as a function of the temperature
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(C296) POLYESTER CAPACITORS 2222 311

tubular foil type

A_C 7246279
C
(%) 1
T 0 B B
_1 ‘;\
\‘
-2
-3
i0? 10° 10” 10°
—— > F(H2)

Fig.4. Capacitance as a function of the frequency

10° 2o 300000
R.C Q
(MQ.uF)
(ng N (MQ)
T 10% N 30000
N\
R -
N\ NN
N
! \
10° 3000
—
10? 300
5,
10

30
0 20 40 60 80 100 120 140
— Tamb (°C)

Fig.5. Insulation resistance as a function of the temperature
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2222 31 POLYESTER CAPACITORS (C296)
tubular foil type

200 . I 7298174
|

tan § F=1kHz
(x107%) 180

© 160

T 140 |
120/ N
100 A
80 A\

60,

—060 =40 =20 0 20 40 60 80 100 120 140

— Tamb (°C)

Fig.5. Losses at 1 kHz as a function of the temperature

72981984
tan® T
(x10%)200 L
"1
T 100
50 g -
e |
20 &
10

2 103 A 105
10 0 . 10———» f (Hz)

Fig.7. Losses as a function of the frequency
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(C296) POLYESTER CAPACITORS 2222 311

tubular foil type

30 7246284.1
(;rz)zo NN
\QS\\N ."\
ol
10 RS, 20mm
- NS 10mm
i B, N Pas
5 50min ~
35mm NN N
2 RN
NSNS T
NN TH
1 TSRS
—
05 s
02
01— - —
107° 1672 10" 1
——C (uF)

Fig.8. Resonance frequency as a function of the capacitance,
at different total wire lengths
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2222 325
2222 326
2222 327

METALLIZED POLYCARBONATE A.C. CAPACITORS

RZ 20807
Capacitance range
325-series 2 =25 uF
326-series : 1,5-18 pF
327-series 1,5-10 pF
Nominal working voltage
325-series 160 Vr.m.s.
326-series 220 Vr.m.s.
327-series 250 Vr.m.s.
Frequency range 50 -60 Hz -
APPLICATION

- As a shunt capacitor for power factor correction of fluorescent and other discharge
lamps. .

- As a phase shift capacitor for single phase alternating current motors.

- Due to its low losses at higher frequencies, this capacitor is suitable for use
as a.commutation capacitor in. thyristor circuits.

CONSTRUCTION

The capacitors are made of metallized polycarbonate. They are housed in a cylindrical
aluminium casing, which is sealed with a rubber disc.

Twa versions are available, see Figs. 1 and 2.

The capacitors offer many advantages over conventional paper capacitors for a.c. appli-
cations :
- they are self-healing

- they cannot leak (because they have no liquid impregnation)

- the dielectric losses are low, 60-75% lower than those of a.c. paper capacitors,
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2222 325
2222 326
2222 327

METALLISED POLYCARBONATE
A.C. CAPACITORS

Dimensions in mm

For D and H, see table.

35
\

) 100
+—p—|
720880

Fig. 1. Version without fastening bolt

TECHNICAL PERFORMANCE

Capacitance
Tolerance on capacitance
Frequency range

Nominal working voltage
325-series
326-series
327-series
Test voltage for 1 minute
- between terminals
325-series
326~series
327-series
- between interconnected
terminals and casing
Working temperature range

Insulation resistance at 20 °C
between terminals
between interconnected
terminals and casing

7298184

Fig. 2. Version with fastening bolt

see table

+10%

40 to 60 Hz; for other frequencies
information on request.

160 Vims
220 Ve
250 Ve

265 Vyms
365 Vims
540 Ve

2500 Vyms or 3500 Vge
-40 to +85 °C

10000

> == MQ

C(HF)
> 12500 MQ
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METALLISED POLYCARBONATE

A.C. CAPACITORS

2222 325
2222 326
2222 327

Losses (tan §) at 50 Hz and 25-85 °C <

Climatic category (IEC 68)

Type approvals

25x 1074

40/085/56

The capacitors of the 327-series have been approved by DEMKO, NEMKO and SEMKO
and comply with the British BS 4017 specification.

TYPES

Composition of the catalogue number

2222 325. . ...
2222 326, . ...
2222 327 . .. ..

code for version :I- I: code for capacitance value, see table

00 = version Fig. 1(without fastening bolt)
50 = version Fig. 2(with fastening bolt)

capacitance dimensions D x H (mm) code in

(LF) 325-series 326-series 327-series catalogue number

1,5 155

2 205

2,5 30x 40 255

3 30x40 305

3,5 355

4 30x 40 405

4,5 30x 52 455

5 505

6 605

7 35x 52 705

8 30x 52 805

9 30x 52 40x52 905
10 35% 52 106
12 i 126
14 146
16 35x 52 40x 52 166
18 186
20 206

4
25 0x52 256
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2222 341

METALLISED POLYESTER AND
POLYCARBONATE FILM CAPACITORS
moulded type ("mepolesco”)

QUICK REFERENCE DATA

Rated capacitance range (E 12 series) 0,82 nF to 5,6 pF
Tolerance on rated capacitance +10% and *+20%
Rated voltage UR (d.c.) 100V, 250V, 400V, 630V,
1000 V, 1600 V
Rated temperature ' 85 oC
Climatic category, IEC 68 55/100/56
APPLICATION

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

DESCRIPTION

These capacitors consist of a low-inductive winding of metallised polyethyleneterephthalate
(PETP) or polycarbonate film and axial leads of tinned copper wire.

The winding is moulded in yellow flame retardant polypropylene.

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.

B

Composition of the catalogue number

2222 341.....
code for rated voltage, T T code for capacitance,
capacitance tolerance and see tables 1 to 7
dielectric material

29 =100 V; £ 10% 61= 630V;10% 27 =100 V; £ 10% metal-
48 = 250 V; £20% N eashonate | 70=1000 V5 £20%  88=250 V;£20% | lised
49 =250 v: 10 | POV l 71=1000V; +10% 89 =250 V; + 10% [ PETP

28 =100 V; £20% 60 = 630 V; £20% 26 = 100 V; £20%
metallised l

58 = 400 V; +20% | DM 80 = 1600 V; £20% 54 = 400 V; £20% | film
59 = 400 V; + 10% 81 =1600 V; +10%  55= 400 V:  10%,

For ordering purposes please quote the 12-digit catalogue number.
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2222 341 METALLIZED POLYESTER AND
POLYCARBONATE FILM CAPACITORS

MECHANICAL DATA ‘ Dimensions in mm
- L l L ———»r— 25 min — ——l T F~
3
. - ::d H
lF——— N2 v
H 72701561
—&>| 4—0'5
Fig. 1

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

Table 1- Ug = 100 V; dielectric: metallized polycarbonate film and metallized PETP film.

capai?tt;r?ce 1y Tmax | Lmax | Hmax d Imin weight capacitance
(HE) (mm) (mm) | (mm) (mm) | (mm) (2 code
0,047 473
0,068 4,7 14,5 8,7 1,0 683
0,10 104
0,15 5,5 14,5 9,4 1,1 154
0,22 6,5 14,5 | 10,4 1,4 224
0,33 6,5 18 | 10,4 0.8 1 40 1,7 334
0,47 7,6 18 11,5 : 2,0 474
0,68 7.4 23,5 | 11,5 2,5 684
1,0 8,7 23,5 | 12,8 3,2 105
1,5 10, 4 23,5 | 14,4 4,0 155
2,2 10,4 31 14,6 5,5 225
3,3 - 12,4 31 19,5 1 50 8,0 335
— 4,72 12,4 31 19,5 10,5 475
— 4,7 3) 15 31 22 10,5 475

) Capacitance values of the E6 series as quoted are preferred; mtermedlate capacitance
values of the E12 series are available to special order.

2) Metallized polycarbonate film dielectric.

3) Metallized PETP film dielectric.
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2222 341

Table 2- Ug =250 V; dielectric: metallised polycarbonate film.

rated
capacitance 1) Tmax | Lmax | Hmax d Imin weight capacitance

(HEF) (mm) (mm) | (mm) | (mm) | (mm) (&) code
0,010 103
0,015 ) 153
0,022 4,7 14,5 8.7 1,0 223
0,033 333
0,047 473
0,068 5,5 14,5 9,4 1,1 683
0,10 6,5 14,5 10,4 0.8 40 1,4 104
0,15 6,5 18 10,4 1,7 154
0,22 7,6 18 11,5 2,0 224
0,33 7,4 23,5 11,5 2.5 334
0,47 8,7 23,5 12,8 3,2 474
0,68 10,4 23,5 14,4 4,0 684
1,0 10,4 31 14,6 5,5 105
1,5 12,4 31 19,5 1 50 8,0 155
2,2 15 31 22 10,5 225

1) 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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Table 3- Ug = 250 V; dielectric: metallised PETP film.

rated .
capacitance 1) Tmax | Tmax | Hmax d Linin weight capacitance
(LF) (mm) (mm) (mm) (mm) (mm) (2) code
0,010 103
. 0,015 153
0,022 4,7 14,5 8,7 1,0 223
0,033 . 333
0,047 473
0,068 683
0.10 5.5 14,5 9,4 0,8 40 1,1 104
0,15 154
0.22 6,5 18 10,4 1,7 994
0,33 334
0. 47 7,4 23,5 11,5 2,5 474
0,68 8,7 23,5 12,8 3,2 684
1,0 10,4 31 14,6 5,5 105
I 50
1,5 - 155
2 12,4 31 19,5 8,0 295

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

“ July 1974
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Table 4- Ug =400 V; dielectric: metallised polycarbonate film and metallised PETP film.

capalc:?:::ce 1y Trnax Linax | Hmax d Imin weight capacitance
(HF) (mm) (mm) (mm) (mm) (mm) (g) code
0,010 103
0,015 4,7 14,5 8,7 1,0 153
0,022 223
0,033 5,5 14,5 9.4 1,1 333
0,047 6,5 14,5 10,4 1,4 473
0,068 6,5 18 10,4 0.8 40 1,7 683
0,10 7,6 18 11,5 2,0 104
0,15 7,4 23,5 11,5 2,5 154
0,22 8,7 23,5 12,8 3,2 224
0,33 10,4 23,5 14,4 4,0 334
0,47 10,4 31 14,6 5,5 474
0,68 12,4 31 19,5 1,0 50 8,0 684
1,0 15 31 22 10,5 105

1y

Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.

T anma
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Table 5- UR =630 V; dielectric: metallised polycarbonate film.

capai?ttaer?ce Dl Thmax | Lmax | Hmax d Lnin weight capacitance
(LF) (mm) (mm) | (mm) (mm) (mm) (2) code
0,010 4,7 14,5 8,7 1,0 103
0,015 5,5 14,5 9.4 1,1 153
0,022 6,5 14,5 10,4 1,4 223
0,033 6,5 18 10,4 1,7 333
0,047 7,6 18 11,5 0.8 40 2,0 473
0,068 7,4 23,5 11,5 2,5 683
0,10 8,7 23,5 12,8 3,2 104
0,15 10,4 23,5 14,4 4,0 154
0,22 10,4 31 14,6 ‘ - 5,5 224
0,33 12,4 31 19,5 1,0 50 8.0 334
0,47 15 31 22 10,5 474

Table 6- Up = 1000 V; dielectric: metallised polycarbonate film.

capai?ttae:ce D) Tmax Lmax | Hmax d min weight capacitance
(WF) (mm) (mm) | (mm) (mm) (mm) (g) code
0,010 6,5 18 10,4 1,7 103
0,015 7,6 18 | 115 2,0 153
0,022 7,4 23,5 11,5 0,8 40 2,5 223
0,033 8,7 23,5 12,8 3,2 333
0,047 10,4 23,5 14,4 4,0 - 473
0,068 10,4 31 14,6 5,5 683
0,10 12,4 31 19,5 1,0 50 8,0 104
0,15 15 31 22 10.5 154

1) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.

‘ l July 1974
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Table 7- Ug = 1600 V; dielectric: metallised polycarbonate film.

The marking is impressed as follows :

18t line: rated capacitance 2), tolerance 3) and rated voltage

rated

capacitance 1) Tmax Lmax | Hmax d Imin weight capacitance
(HF) (mm) (mm) | (mm) | (mm) | (mm) (g) code
0,0010 5,5 14,5 9,4 1,1 102
0,0015 6,5 14,5 10,4 1,4 152
0, 0022 222
’ 6,5 18 10,4 . 1,7
0,0033 0.8 40 332
0,0047 7,6 18 11,5 2,0 472
0,0068 682
0.010 7,4 23,5 11,5 2,5 103
0,015 8,7 23,5 12,8 3,2 153
0,022 10,4 23,5 14,4 4,0 223
0,033 10,4 31 14,6 5,5 333
0,047 12,4 31 19,5 1,0 50 8,0 473
0,068 15 31 22 10,5 683

Marking

2nd line: 5th, 6th and 7th digit of the catalogue number, code for dielectric 4) and

production code
The outer film connection is marked with a stroke on the body.

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.

2) in pF (without pF unit symbol), for C < 0,010 pF

in pF (without pF unit symbol), for C 20,010 pF and < 1 uF
in pF (with pF unit symbol), for C = 1 pF

3y 10 = £ 10%, 20 = £20%, K =+ 10%, M = +209%.
4) MA = metallised PETP, MC = metallised polycarbonate.

July 1974
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ELECTRICAL DATA

¢

Unless otherwise specified all electrical values apply at an ambient témperature of 20 £
5 0C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance

Rated capacitance values (CR) at 1 kiz see Tables 1to 7

Tolerance on rated capacitance

Fig.2.

Capacitance as a function of

frequency;typical curves.

——Metallised PETP film
dielectric

--- Metallised polycarbonate
film dielectric

From 100Hzto 1kHz the curve

is valid for all capacitance

values (measuring voltage 1V).

From 1to 10 ktHzthe curve is
valid for capacitance values

< 1 pF (measuring voltage 1V).
From 10to 100 kHz the curve
is valid for capacitance values
= 0,1 pF (measuring voltage
0.3 V).

TFig. 3.

Capacitance as a function of

temperature; typical curves.

Metallised PETP film

dielectric

-— For all capacitance values,
measuredat 1kHz, 1V,

---For capacitance values
<1yF, measuredat 10 kHz,
1V.

—--~For capacitance values
=0, 1 pF, measured at
100 kHz, 0,3 V.

+10% and +20%

+1 727
AC
3
(%) i
(= b
™~ i ~J
X
5 3
- N
! AN
N
N\,
N
_2 \\
X
102 103 104 105 f(Hz) 108
5 72701621
AC /
C _——P"
(%) L ZHE T
0 -
P4
22
V4
-5 /'l
-10
-100 -50 0 50

100
Tamb(°C)

July 1974
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72701611 -

5
Ac
c
(/o)
0 Lt
I i ii-.ﬁ
A4~ 33
-5
-10
-100 =50 0 50 100
Tamb (°C)

Fig.4. Capacitance as a function of temperature; typical curves.
Metallised polycarbonate film dielectric
—— For all capacitance values, measured at 1 kHz, 1V,
--- For capacitance values = 1 uF, measured at 10 kHz, 1V,
-+~ For capacitance values =0, 1 pF, measured at 100 kHz, 0,3 V.

Voltage

Rated d.c. voltage Ug 100V, 250V, 400V, 630V,
1000 V, 1600V

Rated a.c. voltage, 50-60 Hz 1)

100 V version 63V
250 V version 160V
400 V version 220V
630 V version 220V
1000 V and 1600 V version 250V
Category voltage Ug 0,8xUR (derating of 1,25%/°C)
Overvoltage for 1 min/h )
100 V and 250 V versions < 40% of Ug
400V, 630V, 1000V and 1600 V versions <25% of UR
Test voltage (d.c.) for 1 min
between terminals 1,6 x UR
between interconnected
terminals and coating 2 x UR (minimum 1000 V)

Notes- The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage
must be < Ug.

- It is recommended that the capacitors are not used in low-impedance circuits where,
the resistive current through the capacitors can exceed 400 mA in the event of an
internal breakdown of the dielectric; so direct operation from the mains should
not be applied

1y For higher frequencies see "Additional information".
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I

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, 1000 V and 1600 V versions.

—» R between terminations
for CR. £ 0,33 pF, 100 V version

250 V to 1600 V versions

— RC between terminations
for CR >0, 33 pF, 100 V version

250 V to 1600 V versions

105 72701581
RC =
(s) 77 \\ N |
10& \\
AN
\
102 \
kY
102
10
-100 -50 0 50 100
Tamb (°C)

ambient temperature

20 o°C 100 °C
> 15000 MQ | > 50 MQ
> 30000 MQ | > 100 M2
> 5000 s > 16 s
> 10000 s > 33s

Fig.5. Insulation resistance as a function of temperature; typical curves.

—— Metallized PETP film dielectric.
--- Metallized polycarbonate film dielectric.
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Tan 6 (tangent of the loss angle)
Tan 6 at 10 kHz

metallised PETP film dielectric <150 x 1074 (typ. 100 x 10-4%)
metallised polycarbonate film dielectric < 75x 1074 (typ. 20 x 10-%)
tan § 7246278.2
(x10™)200 = a
100 —
-
50
=
20 - T —,/
o atll
10
6
102 10° 104 10°

—>f (Hz)

Fig.6. Tan 6 as a function of frequency; typical curves.
1 =Metallised PETP film dielectric
11 = Metallised polycarbonate film dielectric

72701601

300
tan &
(x1074)
200 L <
al ’ r | — -
"t Q\
- N
100 g
\ N
N S 7,
N »
0
-100 -50 0 50 o 100
Tamb (°C)

Fig.7. Tan 6 as a function of temperature; typical curves.
Metallised PETP film dielectric
—— For all capacitance values, measured at 1 kHz, 1V.
--- For capacitance values <1 pF, measured at 10 kHz, 1 V.
-. - For capacitance values <0, 1 puF, measured at 100 kHz, 0,3 V.
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300 72701591
tan &
(x1074)
200
100 —= =
b e -
I T TR
N~
0 =i = ——
-100 -50 0

0 ... 100
Tams(°C)

Fig.8. Tan é as a function of temperature; typical curves.
Metallised polycarbonate film dielectric.
—— For all capacitance values, measured at 1 kHz, 1V.
--- For capacitance values = 1 uIF, measured at 10 kHz, 1 V.
-+ - For capacitance values =0, 1 uFF, measured at 100 kHz, 0,3 V.

Power dissipation

Maximum permissible power dissipation see chapter "Additional information"

Note - 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)

(W2 L =14,5 mm L =18 mm L =23,5 mm L =31 mm
100 10 7 4 3

250 20 10 7 5

400 30 20 10 8

630 45 30 15 10
1000 45 30 20
1600 200 90 50 30

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

48
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Temperature

Rated temperature 85 oC
Category temperature range ~55 to + 100 °C
Storage temperature range ~55 to + 100 °C
Climatic category, IEC 68 ) 55/100/56
PACKING

250 pieces per box, for capacitors with Hyax < 11,5 mm
200 pieces per box, for capacitors with Hp,x > 11,5 mm

B .
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METALLISED POLYESTER AND 2222 341

POLYCARBONATE FILM CAPACITORS

ADDITIONAL INFORMATION

Power dissipation

The rated a.c. voltage has been specified for 50 Hz and at 20 9C. This voltage value
must also never be exceeded at other frequencies. This permissible a.c. voltage may
further be limited by the following requirements:

1y 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.

Ad 1.

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

2
P= TRe” 12R (1)
S s C Re S
¢ VRs »
Vi
- 4 7298160
R 2
VR ————— v,2 2
Rs - ac ( Q)

Rg2 + 1/w2C2

As for these capacitors tan 6 = RgwC = always <0, 1, the formula (2a) can be simplified to

2
Rg ‘
VR 2 = ——— Vg2 = Re202C2 vy 2
Rs 1/w2C2 ac s ac (2b)
Thus P = Rgw2C2 V,.2 (3a)
or P = (RgC) Cw?2 Vye2 : (3b)

The term RgC can be found from Fig.9.C (in farads), w=2 nfand V,. are assumed to
be known.

The maximum permissible value of power dissipation (Py4y), Which depends on the
dimensions of the capacitor and on the ambient temperature, can be found from Fig. 10.
Thus, when the actual power has been calculated with formula (3by), Fig. 10 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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Example of using Fig.9 and Fig.10

A capacitor with a dielectric of metallised PETP film and a value of 1 pF should be used
at an a.c. voltage of 130 V, a frequency of 1 kHz and an ambient temperature of 50 °C.
The RgC-product is 7, 5x 10-7QF (from Fig.9), so that the power to be dissipated

P = (RgC) Cw2 V, 2
=7,5x10"7x1076x 472 x 10002 x 1302 = 500 mW

Fig. 10 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 thatthe 1 puF /250 V
capacitor can be chosen.

10_5 7269181
(RsC) max Q
(QF) \
~N
\\
1076 Py
~
N ~
Y
™
TN T
< ~-
] T =4 1 L\‘w-.l.._
1077 === s
102 103 10% f (Hz) 10

Fig.9. Maximum product of series resistance and capacitance as a function of frequency
metallised PETP film dielectric
---- metallised polycarbonate film dielectric
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7269184

1500
Pmux
(mW)
1
1250
10
1000
\
E A\
750 \
‘ WHA
7
500 . \
_ N
5 \
“ N
: NEANARRN
250 f g \ \
AN \
NN
S
0
0 75 Tamp (°C)

Fig. 10. Maximum permissible power dissipation as a function of temperature

dimension (mm)
curve

Tmax | Lmax | Hmax
1 4,7 14,5 8,7
2 5,5 14,5 9,4
3 6,5 14,5 10, 4
4 6,5 18 10, 4
5 7,6 18 11,5
6 7,4 23,5 11,5
7 8,7 23,5 12,8
8 10,4 23,5 14,4
9 10,4 31 14,6
10 12,4 31 19,5
11 15 31 22
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METALLIZED POLYESTER AND
POLYCARBONATE FILM CAPACITORS
potted type (‘“nugget”)

QUICK REFERENCE DATA

Rated capacitance range (E12 series)

Tolerance on rated capacitance

Rated voltage Ur (d.c.)

Rated temperature

Climatic category, IEC 68

0,010 to 6, 8 UF

+ 10% and *20%

100 V, 250 V, 400V, 630 V
85 9C

55/100/56

APPLICATION

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

DESCRIPTION

These capacitors consist of a low-inductive winding of metallized polyethyleneterephthalate
(PETP) or polycarbonate film and radial leads of tinned copper wire.

The winding is potted with araldite in a yellow flame retardant polypropylene case.
Miniature types are available for each rated voltage with metallized PETP film dielec-

tric only.

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

Composition of the catalogue number

Code for rated voltage,

2222

code for capacitance,

capacitance tolerance and

dielectric material

20 = 100 V; + 20%
21 =100 V; + 10%
44 = 250 V; + 20%
45 = 250 V; + 10%

26 = 100 V; £ 20%
27 =100 V; * 10%
46 = 250 V; * 20%
47 = 250 V; * 10%

metallized
polycarbonate
film

miniature types;
metallized

PETP

film

50 = 400 V; £ 20%
51 = 400 V; + 10%
60 = 630 V; + 20%
61 =630 V; £ 10%

56 = 400 V; * 20%
57 = 400 V; + 10%
66 = 630 V; £ 20%
67 =630 V; £10%

see tables 1 to 4

24 =100 V; £ 20%

December 1975 ] l

25=100V; * 10% | metal-
40 = 250 V; + 20% | lized
41 =250 V; £ 10% | PETP
54'=400 V; = 20% | film
55 = 400 V; £ 10%
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2222 344 METALLISED POLYESTER AND
POLYCARBONATE FILM CAPACITORS

MECHANICAL DATA

Dimensions in mm

»lleg08

7250011.6

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

Table 1- Ug = 100 V;dielectric: metallised polycarbonate film and metallised PETP film.

rated . .
capacitance 1) Tax Lonax Hiax P weight capacitance
(BF) (mm) (mm) (mm) (mm) (g) code
0,047 473
0,068 4,5 13 10 0,7 683
0,10 10+0 4 104
0,15 - 154
0,22 5 13 11 0,85 224
0,33 5 17,5 11 1,05 334
0.47 6 17,5 11,5 15 +0, 4 1,4 474
0,68 7 17,5 13 ) 1,8 684
1,0 8,5 17,5 14,5 2,55 105
1,5 6,5 26 15,5 2,75 155
2,2 8,5 26 18 22,5+0,4 4,3 225
3,3 9,5 26 19 5,1 335
4,7 11 30 20,5 27,540, 4 7,4 475
6,8 13,5 30 23 10, 2 685

Miniature types (only metallised PETP film dielectric)
0,047 473
0,068 4,5 10,5 10 7,5%0, 4 0,75 683
0,10 104

1) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E 12 series are available to special order.
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Table 2- UR =250 V;dielectric: metallised polycarbonate film.

rated . .
capacitance 1) Tmax Lmax Hmax P welght capacitance
(uF) (mm) (mm) (mm) (mm) (g) code
0,010 103
0,015 153
0,022 4,5 13 10 0,7 223
0,033 10 £ 0,4 333
0, 047 . 473
0,068 5 13 11 0, 85 683
0,10 5 17,5 11 1,05 104
0,15 6 17,5 11,5 1,4 154

: 15+0,4
0,22 7 17,5 13 1,8 224
0,33 8,5 17,5 14,5 2,55 334
0,47 6,5 26 15,5 2,75 474
0, 68 7,5 26 16,5 |22,5%£0,4 3,5 684
1,0 9,5 26 19 5,1 105
1,5 11 30 20,5 7,4 155
27,5+0,4
2,2 13,5 30 23 10, 2 225

1) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values ol the E12 series are available to special order.
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- METALLISED POLYESTER AND
POLYCARBONATE FILM CAPACITORS

Table 3- UR =250 V; dielectric: metallised PETP film

rated . . :
capacitance 1) Tmax Lmax Hmax P weight capacitance
(HF) (mm) | (mm) | (mm) (mm) ® code
0,010 103
0,015 153
0,022 4,5 13 10 0,7 223
0,033 10+£0,4 333
0,047 473
0,068 5 13 11 0,85 683
o 5 17,5 | 1 1,05 o
’ 15+0,4
0,22 6 17,5 11,5 1,4 224
0,33 7 17,5 13 1,8 334
o 6,5 26 15,5 2,75 Y
’ 22,5+0,4
1,0 8,5 26 18 4,4 105
1.5 155
2.2 11 30 20,5 27,5%0,4 7,4 295
Miniature types

0,022 223
0,033 4,5 10,5 10 7,5%0,4 0,75 333

1y Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.

60
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Table 4- Ug = 400 V; dielectric: metallised polycarbonate film and metallised PETP film.

rated . :
capacitance 1) Tmax Limax Hmax P weight capacitance
(LF) (mm) (mm) (mm) (mm) (g) code
0,010 103
0,015 4,5 13 10 0,7 153
0,022 10 £ 0,4 223
0,033 5 13 11 0, 85 333
0,047 5 17,5 11 1,05 473
0,068 6 17,5 11,5 1,4 683
15 +£0,4
0,10 7 17,5 13 1,8 104
0,15 8,5 17,5 14,5 255 154
0,22 6,5 26 15,5 2,75 224
0,33 7,5 26 16,5 22,5%0,4 3,5 334
0, 47 9,5 26 19 5,1 474
0, 68 11 30 20,5 7,4 684
27,5%0,4
1,0 13,5 30 23 10, 2 105
Miniature types (only metallised PETP film dielectric)

0,010 —_— 103
0,015 4,5 10,5 10 7,5%0,4 0,75 153

1) Capacitance valyes of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.

Tnle 1074
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Table 5- UR = 630 V; dielectric: metallised polycarbonate film

capziiffnce 1 Thax Linax Hpax P weight capacitance
(RF) (mm) (mm) (mm) (mm) (g) code
0,010 4,5 13 10 0,7 103
0,015 5 13 11 10 £0,4 0, 85 153
0,022 6 13 12 1,0 223
0,033 6 17,5 11,5 1,4 333
0,047 7 17,5 13 15+£0,4 1,8 473
0,068 8,5 17,5 14,5 2,55 683
0,10 6,5 26 15,5 2,75 104
0,15 7,5 26 16,5 22,5+0,4 3,5 154
0,22 9,5 26 19 5,1 224
0,33 11 30 20,5 7,4 334
0,47 13,5 | 30 23 20520410 o 474

Miniature types (only metallised PETP film dielectric)
gzgg‘é; 1 4 10,5 10 7.5+0,4 | 0,75 ‘é;é

Marking

The capacitors are marked on the top face by embossed print, with:
15t line: rated capacitance 2), tolerance and rated voltage.
2ndline: last eight digits of the catalogue number.

The outer film connection is marked with a stroke on the top face.

Mounting

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

1y Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.
2) in uF
Miniature types : in pF for C < 0,010 pF
in uF for C = 0,010 pF and < 1 pF.
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METALLIZED POLYESTER AND 2222 344
POLYCARBONATE FILM CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 20
+5 OC, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance
Rated capacitance values (Cg) at 1 kHz see Tables 1to 5

Tolerance on rated capacitance Lt 10% and +£20%

Fig. 2. +1 7270,
Capacitance as a function of Ac
frequency; typical curves. C
— Metallized PETP film () ==
dielectric.
--- Metallized polycarbonate o
film dielectric. N
From 100Hz to 1 kHz the curve -1
is valid for all capacitance N\
values (measuring voltage 1V).
From I1to 10 kHz the curve is -2 N
valid for capacitance values
<1 pF (measuring voltage 1V).
From 10to 100 kHz the curve is -3
validfor capacitance values 102 107 fo 10%° f(Hz) 10°
<0, 1 pF (measuring voltage
0,3 V).

Vil
i
/

N

P

Fig. 3.

Capacitance as a function of

temperature; typical curves.

Metallized PETP film

dielectric.

—— For all capacitance values, 0
measured at 1 kHz, 1V,

--- For capacitance values 7
<1 pF, measuredat 10kHz, %
1V. Vs

-.-For capacitance values )
<0, 1 pF, measured at
100 kHz, 0,3 V.

72701621

ot

/

L -

“TTA

>
(2]

ol

3
a
|

-10
-100 -50 0 50 0

10
Tamp(°C)
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2222 344 METALLIZED POLYESTER AND
POLYCARBONATE FILM CAPACITORS

s 72701611
AC
C
(°/o)
0 ]
e bg.i
+ T ﬂ‘\\'
—
-5
-10
-100 . —50 0 50 100
Tamb (°C)
Fig. 4. Capacitance as a function of temperature; typical curves,
Metallized polycarbonate film dielectric.
—— For all capacitance values, measured at 1 kHz, 1V.
--- For capacitance values < 1 FF, measured at 10 kHz, 1V.
-+~ For capacitance values < 0, 1 pF, measuredat 100kHz, 0,3 V.
Voltage
Rated d.c. voltage UR 100 V, 250 V, 400 V, 630V
Rated a.c. voltage, 50-60 Hz 1) .
100 V version 63 V
250 V version 160 V
400 V version 220V
630 V version 220V
— Category voltage Uc 0,8 x UR (derating of 1,25%/°C)
Over-voltage for 1 min/h
100 V and 250 V versions < 40% of UR
400 V and 630 V versions < 25% of UR
Test voltage (d.c.) for 1 min
between terminals 1,6 x Ug
between interconnected terminals and coating 2 x UR (minimum 1000 V)

Notes - The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage
must be SUR.

- It is recommended that the capacitors are not used in low-impedance circuits
where the resistive current through the capacitors can exceed 400 mA in the
event of an internal breakdown of the dielectric; so direct operation from the
mains should not be applied.

1y For higher frequencies see "Additional information".
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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 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 Cg =0,33 pF, 100 V version
250 V, 400V, 630 V versions

RC between terminations
_for Cg >0, 33 pF, 100 V version
' 250 V, 400 V, 630 V versions

ambient temperature

100 °C

105 7270158.1
RC
(s) . \\ N q
104 N
iy
X
\
103 \
102
10
~100 =50 0 50 100
Tamb (°C)

20 °C
> 15000 MQ > 50 MQ
>30000 MQ > 100 M2
> 5000 s > 16 s
> 10000 s > 33 s

Fig.5. Insulation resistance as a function of temperature; typical curves.

—— Metallized PETP film dielectric.

--- Metallized polycarbonate film dielectric.

P —

Noacramher 1078 | I
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Tan 6 (tangent of the loss angle)

Tan § at 10 kHz
metallized PETP film dielectric

150 x 1074 (typ. 100 x 10™%)
metallized polycarbonate film dielectric

75 x 1074 (typ. 20 x 10°%)

A, 1A

tqn 6 715627::2:
(x1074)200 >
_//
T 100
50 : 8
PP
-
20 e ‘_,I/
o atl
10
6
102 10 10% 10°

— f (Hz)

Fig.6 Tan 6 as a function of frequency; typical curves.
I = Metallized PETP film dielectric
II = Metallized polycarbonate film dielectric .

300 7270160.1
tan §
(x1074)
200 - <
ol,‘ . =
_A
ety N
100 P
\\
N N
\\ \n\ 7,
™~
0
-100 -50 0

50 o, 100
Tamb (°C)

Fig.7. Tan é as a function of temperature; typical curves.
Metallized PETP film dielectric
— For all capacitance values, measured at 1 kHz, 1V.
--- For capacitance values <1 yF, measured at 10 kHz, 1V.
-+ - For capacitance values =0, 1 pF, measured at 100 kHz, 0,3 V.
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POLYCARBONATE FIILM CAPACITORS

72701591

300
tan §
(x1074)
200
-
100 et -
N\'-:_ e
< T
- I~
] 3 =
0
=100 -50 0 0 o, 100
Tams(°C)

Fig.8. Tan 6 as a function of temperature; typical curves.
Metallized polycarbonate film dielectric.
—— [or all capacitance values, measured at 1 kHz, 1V.
--- For capacitance values = 1 uFF, measured at 10 kHz, 1 V.
-- - For capacitance values <0, 1 pF, measured at 100 kHz, 0,3 V.

Power dissipation

Maximum permissible power dissipation see "Additional information"

Note - 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/ps)
(W% L=10,5mm |L=183mm | L=17,5mm | L=26mm | L =30 mm
100 10 10 7 3,5 3
250 25 20 10 6 5
400 40 30 20 9 8
630 60 45 30 13 10

Note - If the pulse steepness requirement is satisfied, a check must be made to ascer-
tain tHat the maximum permissible power dissipation is not exceeded.
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2222 344 METALLIZED POLYESTER AND
POLYCARBONATE FILM CAPACITORS

Temperature
Rated temperature
—e Category temperature range

—s Storage temperature range

85 °C
=55 to +100 oC
=55 to+100 °C

— Climatic category, 1EC68 55/100/56
PACKING
500 pieces per box, for capacitors with Lpax = 30 mm
1000 pieces per box, for capacitors with Ly, < 30 mm
68 December 1975
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2222 344 METALLISED POLYESTER AND

POLYCARBONATE FILM CAPACITORS

ADDITIONAL INFORMATION

Power dissipation

The rated a.c. voltage has been specified for 50 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 Phax.

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

Ad. 1

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

VRS2 5
P = = I4R (D
Rg s C Re
¢ VRs >
VQC
7298160
2
2 Rs 2
VRg® = —F7————— Vac (2a)

S -
R¢Z +1/w2C2

As for these capacitors tan 6 = RgWC = always < 0, 1, the formula (2a) can be simplifiedto

R 2
S 2 2
VR52 = Vacz =Rg w2c2 Vac (2b)
1/w2c2
Thus P=Rgw2C2 Vv, 2 ~ (3a)
or P = (ReC) CW2 Vy? (3b)

The term R C can be foundfrom Fig. 9. C (in farads), W = 2 #f and V4 are assumed to
be known.

The maximum permissible value of power dissipation (Pr,,x), which depends on the
dimensions of the capacitor and on the ambient temperature, can be found from Fig. 10.
Thus, when the actual power has been calculated with formula (3b), Fig. 10 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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Example of using Fig.9 and Fig. 10

A capacitor with a dielectric of metallised PETP film and a value of 1 puF should be used
at an a.c. voltage of 130 V, a frequency of 1 kHz and an ambient temperature of 50 OC.
The RgC-product is 7,5 x 10”7 QF (from Fig.9), so that the power to be dissipated

P = (RgC) Cw2 V.2
=7,5% 1077 x 1076 x 472 x 10002 x 1302 = 500 mW

Fig. 10 shows that at 50 °C capacitors with curve numbers 9 to 14 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 pF.

10°5 7269181
(Rs C)max [
e N
r\
N
™N
1076 =
—
AN
B
N
N \s\
Mo \_\
~
] + ™~ '4 \\\N-.
+— L
-7
10 102 103 104 f(Hz) 10°

Fig.9. Maximum product of series resistance and capacitance as a function of frequency
metallised PETP film dielectric
---- metallised polycarbonate film dielectric
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1500 12qnizd
Pmux
{mW)
1250 @
\
\
5
1000
AVEAY
N
\
12
N \
750 1 A
ANEAN
10 N N \
; N
NN \
NN
500 - NI
. N NOR
L ANA
. N
4 N \
250 g \\"\\ )
1 NSNS
N~ \\%
—_—
0 0,
0 25 50 75 Tamb(°C) 100

Fig. 10. Maximum permissible power dissipation as a function of temperature.

dimensions (mm)
curve | Tmax | Lmax | Hmax
1 4,5 10,5 10
2 4,5 - 13 10
3 5 13 11
4 6 13 12
5 5 17,5 11
6 6 17,5 11,5
7 7 17,5 13
8 8,5 17,5 14,5
9 6,5 26 15,5
10 7,5 26 16,5
11 8,5 26 18
12 9,5 26 19
13 11 30 20,5
14 13,5 30 23
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POLYESTER FILM/FOIL CAPACITORS
flat type (“p.p.c.”)

QUICK REFERENCE DATA

Rated capacitance range (E 12-series) 2,2nF to 1 pF

Tolerance on rated capacitance : +10% and *20%

Rated voltage Ug (d.c.) 100V, 250V, 400 V
and 630 V

Rated temperature 85 °C

Climatic category, IEC 68 40/100/21

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. as well as for a.c. operation.

DESCRIPTION

These capacitors consist of a low-inductive wound cell of aluminium foil with a
polyethyleneterephthalate (PETP) film. The cell is protected by a hard, tan coloured
lacquer, which is water repellent, solvent resistant and self-extinguishing.

The radial leads are of solder-coated copper wire, whichare crimpedto provide optimum
soldering conditions.,

Composition of the catalogue number

2222 347 .....
code for rated voltage and j T code for capacitance
icapacitance tolerance ) see tables 1 to 4
20 = 100 V; £20% 50 = 400 V; £20%
21 =100 V; £10% 51 =400 V; £10%
40 = 250 V; £20% 60 = 630 V; +20%
41 =250 V; £10% 61 =630 V; £10%

For ordering purposes please quote the 12-digit catalogue number.
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2222 347 POLYESTER FILM/FOIL

CAPACITORS
MECHANICAL DATA
Dimensions in mm
———— | ———— f' T |
H
| |t
! 0
| : 511
——P——/ > - -+ le-gd
- 2,505 (d=06)
—_— 3,4%0,5(d=0,8) 7265004.4
For dimensions T,L,H, Pand d, see tables below.
Table 1- UR =100V
capacitance | Tmax | Lmax | Hmax P d weight | capacitance
(F) (mum) (mm) (mm) (mm) (mm) (g) code
0,015 4,5 13,5 12 0,43 153
0,022 5,5 13,5 13 10,16+0,3 0,56 223
0,033 6 135 | 135 @2 | %% | o7 333
0,047 7 13,5 14,5 0,92 473
0,068 6 19 14,5 1,31 683
0,10 7 19 15,5 15’242)0’3 1,69 104
0,15 8 19 16,5 | 69 2,26 154
0,22 7 27 18,5 3,18 224
22,86 +0,3| 0 8
0,33 8,5 27 20 2) ’ 4,43 334
0,47 10,5 | 27 22 (%e) 6,0 474
0,68 11 32 22,5 | 27,94+ 0,3 8,4 684
1,0 13,5 32 25 (lle)z) 12,5 105

l) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order.

2) e = 2,54 mm (0, 1 in)
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POLYESTER FILM/FOIL

2222 347

CAPACITORS
Table 2- U =250 V
capacitance 1y Tmax Lmax | Hmax P d weight capacitance
(1) (mm) (mm) (mm) (mm) (mm) (2 code
0,010 5 13,5 | 12,5 0,46 103
+
0,015 5,5 13,5 | 13 | 10,16%0.3 0s | 061 153
(4e)?) ’
0,022 6,5 13,5 | 14 0,78 223
0,033 5,5 19 14 1,12 333
0,047 6,5 19 15 | 1>24£0.3 1,42 473
2)
0,068 7,5 19 16 (6e) 1,82 683
0,10 6,5 27 18 2,68 104
N «
0,15 8 27 19,5 | 2286203 0 | 3% 154
9e)%) ’ ‘
0,22 9,5 27 21 4,52 224
0,33 10 32 21,5 6,30 334 =
. =
0,47 12 32 23,5 27’94‘2)'3 9,1 474 =
0,68 15 32 26,5 | (11e 13,1 684
Table 3- Ui = 400V
capacitance 1) Tmax Lmax | Hmax P d weight capacitanc’e
(1) (mm) (mm) | (mm) (mm) (mm) (2) code
0,0047 4,5 13,5 | 12 0,41 472
0,0068 5,5 13,5 | 13 | 10,16%0,3 0,53 682
0,010 6 13,5 | 13,5 (4e)2) 0,6 1 0 68 103
0,015 7 13,5 | 14,5 0,87 153
0,022 6 19 14,5 1,24 223
0,033 7 19 15,5 | 15-24%0,3 1,60 333
(6e)?)
0,047 8 19 16,5 2,06 473
0,068 7 27 18,5 22,86£0,3 | o | 2,85 683
0,10 8,5 27 20 (9e)2) 3,78 104
0,15 10,5 27 22 5,24 154
0,22 11 32 22,5 27’9“2)’3 6,90 224
0,33 13,5 32 25 (1le) 9,50 334

1) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance
values of the E12 series are available to special order. -

2y e =2,54 mm (0, 1 in)

December 1974 I '
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2222 347

POLYESTER FILM/FOIL

CAPACITORS
Table 4- UR =630V
' capacitance D) Trmax | Lmax | Hmax P d weight | capacitance
(uF) (mm) (mm) (mm) (mm) (mm) (g) code
0,0022 4,5 13,5 | 12 0,49 222
0,0033 5,5 13,5 | 13 10,16+0,3 0,56 332
0,0047 6 13,5 | 13,5 (4e)2) 0.6 1 0,66 472
0,0068 7 13,5 | 14,5 0,85 682
0,010 6 19 14,5 |15,2440,3 1,19 103
0,015 7 19 15,5 (6e)2) 1,51 153
0,022 8 19 16,5 1,95 223
0,033 7 27 18,5 |22,86+0,3 2,76 333
0,047 8,5 | 27 20 9)?) 0.8 | 340 473
§ 0,068 10,5 27 22 4,40 683
= 0,10 11 32 22,5 |27:94%0.3 6,15 104
0,15 13,5 32 25 (119? 8,68 154
Marking

The capacitors are marked as follows:
18t line: rated capacitance and tolerance _
2ndline; rated voltage, code for dielectric (FA = non-metallised PETP film) and

production code.

Mounting

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

1) Capacitance values of the E6 series as quoted are preferred; intermediate capacitance

values of the E12 series are available to special order.

2y e =2,54 mm (0, 1 in)

\
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POLYESTER FILM/FOIL T 2222 347
" CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 20 +
5 9C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance

Rated capacitance values (CR) at 1 kHz see Tables 1to 4
. + 10% and =209,
Tolerance on rated capacitance * 10% and +20%

72650081

1
Ac
[3
o -
{Yo) 0 %ﬁ-
N
s SHIRIS
-1 N
\‘
2,2nF g
N
_2 ‘\
-3
102 103 0% § (Hz) 10%

Fig.2. Capacitance as a function of frequency; typical curves. Measuring voltage is 1V
for frequencies from 100 Hz to 10 kHz and 0, 3 V for frequencies from 10to 100 kHz.

7265006.2

10
ac
C T
(%o} 22nf
5 ¥,
1ufF —
/ o]
1
0 b3
A
A //
"4
V
-5 /]
-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 pf and 1 to 10 kHz
for capacitance values from 0, 1to 1 pF.
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2222 347 | POLYESTER FILM/FOIL

I

CAPACITORS

Voltage
Rated d.c. voltage UR 100V, 250V, 400V, 630V
Rated a.c. voltage, 50-60 Hz l)

100 V version : 50V

250 V version 80V

400 V version 125V

630 V version 200V

—= Category voltage Uc 0, 8 x UR (derating of 1,25%/0C)

Test voltage (d.c.) for 1 min

between terminals 2 x Ug

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
—_ 20 °C 100 oC
R between terminations, for Cg =0, 33 pF > 50000 MQ >200 MQ
RC between terminations, for CR >0, 33 pF >16500 s > 658
105 72720881
Re T E P TR
(s) [T A~
SNSRI ZaSlneN \\
\
104 \‘ \
A Y
AVENLY
—- \
1 1
103
1}
102
-100 -50 0 50 100
Tamb (°C)

Fig. 4 Insulation resistance as a function of temperature; typical curves.

1) For higher frequencies see "Additional information'.
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CAPACITORS

2222 347

Tan § (tangent of the loss angle)

Tan 6 at 10 kHz

<110x 1074 (typ. 85x 1074
< 60x 1074 (typ. 40x 1074

at 1 kHz
72650052
tan b
(x107%)
10°
=
107
!
10—
10 £ (Hz) 10
Fig.5. Tan 6 as a function of frequency; typical curve.
150 7265007.2
tan §
{1074
2, 7
1
00 5 4 1K
fd .
SN t(
/]
U
50
74
0
-100 Q

50 o 10
Tamp (°C)

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

—~— Measured at 1V,
--~ Measured at 1V, 10 kHz.
feasured at 0,3V, 100 kHz.

December 1975
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POLYESTER FILM/FOIL

CAPACITORS

Power dissipation

Maximum permissible power dissipation

Pulse steepness

Temperature

Rated temperature

——a Category temperature range

—m Storage temperature range

—s Climatic category, IEC 68

PACKING

dimensions {(mm)
Tmax X Lmax X Hmax

number of pieces
per box

=5,5x 13,5x 13

2000 or 16000

>5,5x 13,5x 13 and
<8x 19x 16,5

2000 or 8000

>8x 19 x 16,5 and
<8,5x27x 20

1000 or 4000

>8,5x 27 x 20 and
=12x32x23,5

500 or 2000

>12x 32x23,53

250 or 1000

see "Additional information"

unlimited

85 °C
—-40 to +100 oC
=55 to +100 °C
40/100/21

82
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CAPACITORS
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2222 347 POLYESTER FILM/FOIL
CAPACITORS

ADDITIONAL INFORMATION

Power dissipation

The rated a.c. voltage has been specified for 50 Hz andat20 °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:

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

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

Ad 1.

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

VRSZ )
P = —=—= I12Rg (¢)]
s C Rg
i. VR
V
R . ad
R
2 ey 2 : (2a)

ac

VR ,
5 RS2y 1022

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

R.2
S
’ VR52 = > Vacz = Rsz“’ 2¢2 Vac2 (2b)
/w22
Thus P = Rgw2C2 v, 2 (3a)
or P = RgC) Cw2 V2 (3b),

The term RgC can be found from Fig. 7. C (in farads), w = 27 f and V4. are assumed to
be known.

The maximum permissible value of power dissipation (Py,,%), which depends on the di-
mensions of the capacitor and on the ambient temperature, can be found from Fig. 8.
Thus, when the actual power has been calculated with formula (3b), Fig. 8 gives the min-~
imum 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.

86 } l December 1974



POLYESTER FILM/FOIL 2222 347
CAPACITORS

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 fre-
quency of 10 kHz and an ambient temperature of 60 °C. Thus the rated d.c. voltage
should be at least 400 V.

The maximum RgC-product is 1,35 x 10~7 QF (from Fig.7), so that the power to be
dissipated

(RsC) Cw 2.Vac2

1,35 % 1077 x 0,047 x 1076 x 472 x 108 x 104 = 250 mW

P

i}

1t

Fig. 8 shows that at 60 0C 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.

7268061.1

1075
(RSC)mOX
{QLF)
N
1078 ™~
N
\‘
\\
N
N
1077 h
™,
10-3 N
1079
2 3 4 5 106
10 10 10 LU (Hz)

Fig.7. Maximum product of series resistance and capacitance as a function of frequency.
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CAPACITORS
1500 7265009.3
Pmux
{mW) 23
1250 5
AVAN
21
ANA
— \
1000 2 X \
19 \
® \ \\
17
WM
16.
- 15 N
N N AN
— 1 \\ y
P 500
\
— 2 W\
Lk, E N NN
250 R SSSNN N
‘ SSNN NAY
N\
l N
0 T
0 25 50 75 Tamp(°C) 100

Fig. 8. Maximum permissible power dissipation as a function of temperature.

dimensions in mm
curve Tmax Lmax Hmax
1 4,5 13,5 12
2 5 13,5 12,5
3 5,5 13,5 13
4 6 13,5 13,5
5 6,5 13,5 14
6 7 13,5 14,5
7 5,5 19 14
8 6 19 14,5
9 6,5 19 15
10 7 19 15,5
11 7,5 19 16

dimensions in mm

curve Trmax Limax Hmax
12 8 19 16,5
13 6,5 27 18
14 7 27 18,5
15 8 27 19,5
16 8,5 27 20
17 9,5 27 21
18 10,5 27 22
19 10 32 21,5
20 11 32 22,5
21 12 32 23,5
22 13,5 32 25
23 15 32 26,5
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2222 352

METALLISED POLYESTER FILM CAPACITORS

lacquered type ('f.f.c)

QUICK REFERENCE DATA

Rated capacitance range (E 12 series)

Tolerance on rated capacitance

Rated voltage UR (d.c.)

Rated temperature

Climatic category, IEC 68

Basic specification

1 nF to 6,8 pF

+10% and + 20%

100 V, 250 V, 400 V, 630V
85 °C

40/100/21

IEC 202

APPLICATION

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

DESCRIPTION

These capacitors consist of a low-inductive winding of metallised polyethyleneterephthalate
(PETP) film and radial leads of tinned copper wire, which are crimpedto provide optimum

soldering conditions.

The winding is protected by a hard, water repellent, solvent resistant lacquer.
The capacitors are available with both short as well as long leads.

Composition of the catalogue number

Code for rated voltage,
capacitance tolerance

and lead length

24 =100 V; £ 20%
25 =100 V; = 10%
44 = 250 V; + 20%
45 =250 V; £ 10%
54 = 400 V; + 20%
55 = 400 V; + 10%
64 = 630 V; *20%
65 =630 V; £10%

2222 352 .....

long
leads

27 =100 V; = 20%
28 =100 V; £ 10%
47 =250 V; £ 20%
48 = 250 V; = 10%
57 =400 V; = 20%
58 =400 V; £ 10%
67 = 630 V: = 20%
68 = 630 V; £ 10%

code for capacitance,
see tables 1 to 4

short
leads
(1 =5-1 mm)

For ordering purposes please quote the 12-digit catalogue number.




2222 352 METALLISED POLYESTER
' FILM CAPACITORS

MECHANICAL DATA

Dimensions in mm '

For dimensions T, L, : “
H, P, dandl, see ) Jﬂi/il/ﬂ}/u/ﬂg )

7
tables below. Z

Table 1- Ug =100V

Note - The capacititors
mentioned in
this table are
also available A | H
with lead length T ast05 oeis) I aine
1 =5-1 mm. 34205 (d=08)
rated approx.
capacitance Thmax | Lmax | Hmax P d | lmin weight capacitance
(1F) (g) code
0,047 4,5 12,5 0,55 473
0,056 4,5 12,5 0, 55 563
0,068 4,5 12,5 0,55 683
0,082 4,5 12,5 0,55 823
0,10 4,5 12.5 12,5110,16 £0,3 10,6 0,55 104
0,12 4,5 ’ 12,5 | (4e) 1) 0,55 124
0,15 5 13 13 0,55 154
0,18 5,5 13,5 0,55 184
0,22 6 14 0, 65 224
0,27 6,5 14,5 0,75 274
0,33 5,5 14,5 0,95 334
0, 39 6 175 15 15,24 £ 0,3 1,05 394
0,47 6,5 ’ 15,51 (6e) 1) 1,15 474
0,56 7 16 1,3 564
0, 68 6 15 1,5 684
0,82 6,5 15,5 1,7 824
1,0 7 16 20,32 £0,3 1,95 105
1,2 7,5 | 225 16,5 e)1) 2115 125
1,5 8,5 17,5 0,8 2,63 155
1,8 9,5 18,5 3,1 185
2,2 - 8,5 17,5 3,4 225
2,7 9,5 18,5 4 275
3,3 9 21 4,6 335
2, 3 i(l) S 30 ;g S 27,94 ilO, 3 19 5,3 395
s ) ) (11e) *) 6 475
5,6 12,5 24,5 6,9 565
6,8 14 26 8 685
Yy e =254 mm (0,1 in)
90 ' ” April 1975




METALLISED POLYESTER 2222 352
FILM CAPACITORS

Table 2 - Ug = 250 V

Note - The capacitors mentionedinthistable are also available with lead length 1 = 5-1 mm.

rated ) approx.
capacitance Trnax Lmax Hipax P d ! lmin weight capacitance
(pF) (g) code
0, 0010 4,5 12,5 0, 45 102
0,0012 4,5 12,5 0, 45 122
0, 0015 4,5 12,5 0, 45 152
0, 0018 4,5 12,5 0, 45 182
0, 0022 4,5 12,5 0, 45 222
0, 0027 4,5 12,5 0, 45 272
0, 0033 4,5 12,5 1 0,45 332
0, 0039 4,5 12,5 0, 45 392
0, 0047 4,5 12,5 0, 45 472
0, 0056 4,5 12,5 0, 45 562
0,0068 4,5 12,5 0, 45 682
0, 0082 4,5 125 12,5 | 10,16 £0,3 06 0, 45 822
0,010 4 2112 (4e) 1) ’ 0,45 103
0,012 4 12 13 0, 45 123
0,015 4 12 0, 45 153
0,018 4 12 0, 45 183
0,022 4 12 0, 45 223
0,027 4 12 0, 45 273
0,033 4 12 0, 45 333
0,039 4 12 0, 45 393
0, 047 4 12 0, 45 473
0,056 4,5 12,5 0,5 563
0, 068 4,5 12,5 0,55 683
0, 082 4,5 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 1 154
0,18 6,5 2 11s,5 | (6e) L) 1,1 184
0,22 7 16 1,25 224
0,27 6 15 1,4 274
0,33 6,5 15,5 1,6 334
0, 39 7 16 20,32 +0,3 1,8 394
0, 47 7,5 22,5 16,5 (8e) l) 0,8 21 2,1 474
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 3,6 105
1,2 8,5 30 20,5 | 27,94 0,3 19 4,2 125
L5 9,5 21,5 (11e) 1) : 5 155
1,8 10,5 22,5 5,65 185
2,2 11,5 23,5 6,5 225

1y e = 2,54 mm (0, 1 in)
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FILM CAPACITORS

11

Table 3 - UR =400V

Note - The capacitors mentionedinthistable are also available with lead length 1 = 5-1 mm.

rated approx.
capacitance Tmax | “max |Hmax P d | lmin weight capacitance

(LF) (g) code
0,010 4,5 12,5 0,45 103
0,012 4,5 12,5 0,45 123
0,015 4,5 12,5 0,45 153
0,018 4,5 12,5 10,16 0,3 0, 45 183
0,022 4,5 12,5 | 12,5 (4¢) 1) 0,6 0, 45 223
0,027 5 13 0,5 273
0,033 5,5 13,5 13 0,55 333
0,039 6 14 0,6 393
0,047 6,5 14,5 0,7 473
0,056 5,5 14,5 0,9 563
0, 068 6 175 15 15,24 0,3 1 683
0,082 6,5 ’ 15,5 (6e) 1) 1,1 823
0,10 7 16 1,25 104
0,12 6 15 1,4 124
0,15 6,5 15,5 1,6 154
0,18 7 22 5 16 20,32 £0,3 21 1,85 184
0,22 7,5 ’ 16,5 (8e) 1) 0.8 2,15 224
0, 27 8,5 17,5 ’ 2,5 274
0,33 9,5 18,5 2,9 334
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 4,3 564
0,68 10 22 (11e) 1) 5 684
0,82 11 23 5, 65 824
1,0 12 24 6,5 105

l) e = 2,54 mm (0, l in)
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Table 4 - Ug = 630 V

Note - The capacitors mentioned in this table are also available withleadlength1=5-1 mm.

rated approx.
capacitance Tmax | Fmax |Hmax P d Liin weight capacitance
(LF) (g) code
0,010 4,5 12,5 0,45 103
0,012 5 13 0,5 123
0,015 5,5 | 12,5 | 13,5 10&66)11)0, 3106 0,55 153
0,018 6 14 0,6 183
0,022 6,5 14,5 13 | 0,7 223
0,027 5,5 14,5 0,9 273
0,033 6 175 |15 15,24 £ 0,3 1 333
0,039 6,5 ’ 15,5 6e) ) 1,1 393
0,047 7 16 1,25 473
0,056 6 15 1,4 563
0,068 6,5 15,5 1,6 683
0,082 7 16 20,32 +0,3 1,85 823
0,10 7,5 22,5 1 16,5 (8e) 1) 0,81 21 | 55 104
0,12 8,5 17,5 2,5 124
0,15 9,5 18,5 2,9 154
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 o | 3 274
0,33 10 22 (11e) 1y 5 334
0,39 11 23 5, 65 394
0, 47 12 24 6,5 474

1) e = 2,54 mm (0,1 in)

A il TQTR
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I

Marking

colour

1 st figure of capacitance value in pF

—— 2 nd figure of capacitance value in pF —

multiplying factor

capacitance tolerance

rated voltage

body colour

black
brown
red
orange
yellow
green
blue
violet
grey
white

Mounting

O N O U W N

OO NNV W N O

10
102
103
104
108

+20%

+10%

100V
250 V

400 V

630 V

/D

e
—

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

94
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METALLISED POLYESTER 2222 352
FILM CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 20 +
5 OC, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%

Capacitance

Rated capacitance values (CR) at 1 kHz

Tolerance on

AC

Fig.3

see Tables 1 to 4

rated capacitance + 20% and + 10%

A 12505 I
%
—
0 e
N
N
» -
N
AN Hn
| | N,
» I E SO
|
‘«1
3 |
-J
102 103 104 £ (Hz) 105

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

5 7769364
| /
Ac /4
C =7
(%) T3
0
P
4
A
e
5 i
V4
-10
-100 -50 0 50 100

Tamb(°C)

Capacitance as a function of temperature; typical curves

—_ For all capacitance values, measured at 1 kilz, 1V

— = — FPFor capacitance values =1 uF, measuredat 10 kHz, 1V

— + — + For capacitance values =0, 1 uF, measured at 100 kHz, 0,3V

Anvil 1078
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FILM CAPACITORS

HilH

Voltage
Rated d.c. voltage UR 100V, 250V, 400V, 630V
Rated a.c. voltage, 50-60 Hz 1)
100 V version 63 V
250 V version 160V
400 V version 220V
630 V version 220V
Category voltage UC 0, 8 x UR (derating of 1,25%/°C)

Overvoltage for 1 min/h

100 V and 250 V versions = 40% of Ug
400 V and 630 V versions = 25% of Ug
Test voltage (d.c.) for 1 min
between terminals 1,6 x Ur
between interconnected terminals and coating 2 x UR (minimum 1000 V)

Notes - The sum of the d.c. voltage and the peak value of the superimposed a.c. voltage
must be = UR.

- It is recommended that the capacitors are not used in low-impedance circuits
where the resistive current through the capacitors can exceed 400 mA in the
event of an internal breakdown of the dielectric; so direct operation from the
mains should not be applied.

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

20 °C 100 °C

R between terminations
for CR =0,33 pF, 100 V versions > 15000 MQ2 | > 50 MQ
250V, 400V, 630 V versions > 30000 MQ | > 100 MQ

RC between terminations
for CR > 0, 33 pF, 100 V version
250V, 400V, 630 V versions

\

5000s > 16s
10000 s > 33s

v

l) For higher frequencies see "Additional information".
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7269366

10°

RC
(s) r

P4

10°

102

-100 =50 0 50 100
Tﬂmb (°c)

Fig.4 Insulation resistance as a function of temperature; typical curve.

Tan 6 (tangent of the loss angle)

Tan 6 at 10 kHz <150 x 107 (typ. 90 x 1074
300 7269367
tan &
x107%)
200
v
,I
//
100 ]
| emmers=| il i
0
102 10° 4 0°
£(Hz)

Fig.5 Tan 6 as a function of frequency; typical curve.
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300 7769365
tan 8
{(x107%)
200 " = Sy
l L
Bl "-\‘
100 P 'Y
\\ \n
\\‘,‘ - v,
™
0
-100 -50 0 50 .. 100
Tamb (°C)

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

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

- — —For capacitance values = 1 pF, measured at 10 kHz, 1 V.

- = For capacitance values =0, 1 pF, measured at 100 kHz, 0,3 V.

A

Maximum permissible power dissipation see chapter "Additional information"

Note - 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.

rated voltage maximum pulse steepness (V/us)
V) L =12,5 mm L =17,5 mm L =22,5 mm L =30 mm
100 10 7 4 3
250 20 10 7 5
400 30 20 10 8
630 45 30 15 10

Note - If the pulse steepness requirement is satisfied, a check must be made toascertain

that the maximum permissible power dissipation is not exceeded.
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2222 352

Temperature

Rated temperature

Category temperature range
Storage temperature range

Climatic category, IEC 68

PACKING

500 pieces per box, for capacitors with L ., = 30 mm
1000 pieces per box, for capacitors with L,y < 30 mm

85 °C
~40 to +100 °C
-40 to +100 °C
40/100/21

Anril 1975 H
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METALLISED POLYESTER 2222 352
FILM CAPACITORS :

ADDITIONAL INFORMATION
Power dissipation

The rated a.c. voltage has been specified for 50 to 60 Hz and at 20 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 not exceed the specified limit.

Ad 1.

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

2
VRg 5
P = Ry =1°Rg C Rg (1)
VRs
=P
V
ac 7298160
2
2 Rs 2

VR = —5——=— Vac (2a)

Rg? + 1/w2c2

As for these capacitors tan 6 = RgWC = always < 0, 1, the formula (2a) can be simplifiedto

Rg2
VRs2 T, Vac2 = RSZwZC 2 Vac? (2b)
1/w2c2
Thus P=R,w2C2V, 2 (3a)
or P = (RgC) Cw2 v, 2 (3b)

The term RgC can be found from Fig.7; C (in farads), W =2 7 f and Vac are assumed to
be knowmn.

The maximum permissible value of power dissipation (Ppgax), 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 formula (3b), Fig.8 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.

Anril 1978 ’ ’ ] ‘ 103
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2222 352 ” METALLISED POLYESTER

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 °C.
The RgC-product is 7,1 x 107 QF (from Fig.7), so that the power to be dissipated is

P = (RgC) CW2 v, .2

2

=7,1x 1077 x 0,68 x 1079 x 4 72 x 1000% x 1302 = 322 mW

Fig. 8 shows that at 50 OC 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 0,68pE/250V
or §,68 pF /400 V capacitor can be chosen.

1075 —1— —

7269368

‘RSC)mClX T

- A
(QF) \‘

1078 — ‘

1077 ==

1078

107
102 103 10 10° 108
. . f (Hz)
Fig.7 Maximum product of series resistance and capacitance as a function frequency

104 ‘ ‘ l April 1975



METALLISED POLYESTER 2222 352
FILM CAPACITORS '

<
~

9369

1500 \’ ! ‘ I curve dimensions (mm)
IDmux i 7: : Tmax Lmax Hmax
(mW) 1 f 1 4,5 | 12,5 | 12,5
| - 2 5 12,5 | 13
1250 5 i i 3 5,5 | 12,5 | 13,5
- ; 4 6 12,5 | 14
| — : 5 6,5 | 12,5 | 14,5
0 : \J; ;‘ ; 6 5,5 | 17,5 | 14,5
9 N\ | 7 6 17,5 | 15
1000 » \ ?\\ ! 8 6.5 | 17,5 | 15,5
e WA 9 7 17,5 | 16
25 10 6 22,5 | 15
2% WA 11 6,5 | 22,5 | 15,5
z N\ )\ 12 7 22,5 | 16
n N\ 13 7,5 | 22,5 | 16,5
750 20 N 14 8 22,5 | 17
o NN 15 8,5 | 22,5 | 17,5
., N\ 16 9 22,5 | 18
A N N 17 9,5 | 22,5 | 18.5
BT T N 18 8 30 17
500 £33 N N 19 8,5 | 30 17,5
= £12 N 20 9 30 18
0 < N \ 21 9,5 | 30 18,5
=T SN 22 8,5 | 30 20,5
6 BSSNN 23 9 30 21
250 57 SN — 24 9,5 | 30 21,5
35y SSNLS 25 10 |30 |22
\:§ X% 26 10,5 | 30 22,5
‘ = M 27 11 30 23
| T 28 11,5 | 30 23,5
0 | O e B 12 30 24
0 25 50 [ ) 100 30 12,5 | 30 24,5
ame 31 14 30 26

Fig.8 Maximum permissible power dissipation as a function of temperature
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2222 357

POLYPROPYLENE FILM/FOIL CAPACITORS
potted type

QUICK REFERENCE DATA
Rated capacitance range (E12 series) 0,039 to0 0,82 WF
Tolerance on rated capacitance +10% k
Rated d.c. voltage UR : 250V
Rated a.c. voltage, 50- 60 Hz 160 V
Rated temperature 85 °C
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 S correction in television receivers, to operate at high peak
currents at line frequency.

DESCRIPTION

The capacitors consist of an impregnated, low-inductive wound cell of aluminium foil and
polypropylene film. The cell is potted in a yellow flame-retardant 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
cleaning the printed-wiring board.

Composition of the catalogue number

2222 357 51...

capacitance code, see table

For ordering purposes please quote the 12-digit catalogue number.

Rahruarv 1074 ' l || 107



2222 357

POLYPROPYLENE FILM/FOIL
CAPACITORS

MECHANICAL DATA

4——|_—>|

Dimensions in mm

- o <—-¢0yﬁ
725001.6
Fig.1
I'or dimensions T, L, H and P, see table below.
Ug =250V
rated L H i
capacitance Tmax max max P mass capacitance
(LF) (mm) (mm) (mm) (mm) () code
0,039 393
0, 047 8 21,5 15 15,24 £0,4 3 473
0,056 563
(6e) 1)
0,068 683
0. 082 10 21,5 17 4,5 823
0,10 104
0,12 8,5 29 18,5 22,68 0,4 5,5 124
0,15 . 154
(%9e) )
0,18 10 29 20 7,5 184
0,22 224
0.27 10 34 20 8,5 274
0,33 334
0, 39 12 34 22 27,94 £ 0,4 1 394
0,47 (11e) 1) 474
0.56 15 34 25 16 564
0, 68 684
0.82 18 34 28 22 824
1y e = 2,54 mm (0, 1 in).
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POLYPROPYLENE FILM/FOIL 2222 357
CAPACITORS

Marking

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

18t line: rated capacitance in uF 1), tolerance and rated d.c. voltage;

ond Jine: 5th gth and 7th digit of the catalogue number, code for construction 2y and
code for factory of origin.

Mounting

The capacitors are suited for mounting on printed-wiring boards. When a number of capa-
citors are connected to form a capacitor bank, the proximity of one to another must not be
less than 10 mm.

1y Without pF unit symbol.
2) FP = non-metallized polypropylene film.
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2222 357 POLYPROPYLENE FILM/FOIL
CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 20 +
5 9C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance
Rated capacitance values (CR) at 1 kHz see table
Tolerance on rated capacitance +10%
(£ 5% on request)

Temperature coefficient at Tamp =20 °c -600 ppm/°C

0‘2 726925! ,i’__

AC

c

(%)

0 L]

-0,2
103 104 (Hz) 105

Fig.2. Capacitance as a function of frequency; typical curve.
Measuring voltage is 0,3 V.

5 72692591

-
|
AC
c .
(%) 0,82 pF
0,039 pF
0
B 0,039 pF |
T !
0,82 pIF
-5 1
~s0 0 50 ey 100

Fig. 3. Capacitance as a function of temperature; typical curves.
Measuring voltage is 0,3 V, measuring frequency is 10 kHz.
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POLYPROPYLENE FILM/FOIL 2222 357

CAPACITORS
Voltage
Rated d.c. voltage UR 250V
Rated a.c. voltage, 50 - 60 Hz 160V

Note - The following two requirements must be satisfied:
the peak value of the a.c. voltage must be = rated a.c. voltage x VZ;
the sum of the d.c. voltage and the peak value of the superimposed
a.c. voltage must be < rated d.c. voltage.

Over-voltage (d.c.) for 1 min/h . =50V
Test voltage (d.c.) for 1 min +5 s
between terminals 500V
between interconnected terminals and case 3000 V

Test voltage, 50— 60 Hz, for 1 min 5 s
between interconnected terminals and case 2500 V

Insulation resistance

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

ambient temperature

20° | 85 °C
R between terminations, for CR = 0,1 pF > 50000 M2 > 500 MQ
RC between terminations, for CR > 0,1 pF > 5000 s > 50 s
108 72692604
RC
(s)
105 —
0,056
N
0,33pF \
\
104
A
3
10-50 0 50 100
Tdmb (°C)

Fig. 4. RC-product as a function of
temperature; typical curves.
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2222 357 POLYPROPYLENE FILM/FOIL

CAPACITORS
Tan § (tangent of the loss angle)
Tan & at 10 kHz < 10x 1074 (typ. 1 x 107%)
10 7269840
tan b
(10-4)
0,82 uF
5
7
//
00394t
=T P el |
o E===at==3=1 LLE== I I
103 104 f (Hz) 108

Fig.5. Tan é as a function of frequency; typical curves.

Temperature dependence at 100 Hz,
1 kHz, 10 kHz and 100 kHz none

Power dissipation

Maximum permissible power dissipation see "Additional information"
Pulse steepness unlimited

Temperature

Rated temperature range 85 °C

Category temperature range -40 to +85 °C

Storage temperature range . -55 to +85 °C

Climatic category, IEC68 40/085/56

PACKING

1000 pieces per box for capacitors with Lijax = 21,5 mm or 29 mm
500 pieces per box for capacitors with Limax = 34 mm
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2222 357 POLYPROPYLENE FILM/FOIL
CAPACITORS

ADDITIONAL INFORMATION

The rated a.c. voltage, which has been specified at 50 - 60 Hz and 20 °C, must also never
be exceeded at other frequencies. Moreover this voltage value may further be limited by
the maximum permissible power dissipation (Pmpax).

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

2
VRg
P=-—== =12R (1
Rs s C Rg
0"'—-'!——:!———“
¢ 1 ‘o)
‘ L——VRS —»*
Vems 127239 l
Rg?
VRsz o Vrms2 (2a)

Rg? + 1/w202

As tan 6 = RgWC for these capacitors is-always < 0, 1, equation (2a) can be simplified to

: Rs? 2 2
VRSZ = — Vems™ = Rg w2c2vrms2 (2b)
1/wZGZ.
Thus P = RgW2C2Vypg? = RgC) CwlVing?2, (3)

in which @ = 27 f; the term (R4C) can be found from Fig. 6.
The maximum permissible power dissipation (Pp5x), which depends on the dimensions
of the capacitor and on the ambient temperature, can be found from Fig. 7.
Example

A capacitor of 0,39 uF is to be used at 40 kHz and an ambient temperature of 75 °C.
The RgC-product at 40 kHz is 1,59 x 107 QF (Fig. 6). The maximum permissible power
dissipation at 75 °C is 630 mW (Fig. 7).

The maximum a.c. voltage can be calculated from (3):

A Pmax |
Vrms = \/{ RsC)CW2

-

0,63
- =126V
1,59 %109 % 0,39 % 1070 ¢ 472 x 16 x 108
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CAPACITORS
10’5 7274238
‘Rs C) max
(QF)
‘ 107°
Fig. 6. .
RgC product as a function
of frequency. 1070 - ]
10 10° 0% f(Hz) 10°
3000 : 1zeszeny =
dimensions in mm -
P —
curve | Tmax | Lmax | Hmax (m"‘\;")
1 8 21,5 15 2500
2 10 21,5 17
3 8,5 29 18,5
4 10 29 20
5 10 34 20
6 12 34 22 2000
7 15 34 25
8 18 34 28 ¢
7
1500
6
N
5 A\
1000 - \\ \\
3 1N \
2 m\\\\ \\
: NENNNRN
500 o \‘Q\\
™~ N
NN
Fig.7. Maximum permissible power N
dissipation as a function of
temperature. 0
0 25 50 75 Tamp(°C) 100
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CAPACITORS

For a capacitor used with a half-sine pulse, the power dissipation as a function of the
voltage over a resistance R is expressed by

P__T;l_.(l_/z_v_li 2)2—V T1 .21 (4)
Ty R - p\ 7T2) R
voltage
Vo-toos

/\

\
2 time
A% li— Ty —>]
—%@s— follows '

From the general expression P = T,

727260

T
Vrms = Vp)| /—2-’?12_ (5)
Substition of (5) into (3) gives

T _
P = Rs0) CL2 (V) / -ZT—IZ)Z, in which (6)

w=21rf=27rL--

2T; the term (RgC) can be found from Fig. 6.

The maximum permissible power dissipation (Ppax), which depends on the dimensions
of the capacitor and on the ambient temperature, can be found from Fig. 7.
Example

A capacitor of 0,056 pF is to be used at a half-sine pulse (pulse duration 12 ps, repetition
time 64 ps) and an ambient temperature of 80 °c.
As the half period time is 12 ps, the pulse frequency is

The (RgC) product at 42 kHz is 1,59 x 1079 QF (Fig. 6).

1
ZTx12x 106 272K

The maximum permissible power dissipation at 80 °C is 230 mW (Fig. 7).

The maximum peak voltage can be calculated from (6):

Pmax 2T2
Vo =\/®Ro)cwz * Ty

o/ 0,23 x2x 64 x 10°6
\/1,59 x1079x0,056 x 1076 x 472 x 422 x 106 x 12 x 1070
=629 V.

However this voltage may not be applied because of the restriction that the peak value
of the a.c. voltagemust be = rated a.c. voltage x \/ 2.
In this case V}, <160 V2 = 226 V.
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2222 424-

2222 431
POLYSTYRENE FILM/FOIL CAPACITORS
axial type (micropoco)
QUICK REFERENCE DATA
Rated capacitance range (E24-series) 51 to 162 000 pF
Tolerance on rated capacitance +5%, £2% and + 1%
Rated voltage Ug (d.c.) 63V, 125V, 250V
and 500 V

Rated temperature

63 V version 70 °C

125V, 250V, 500 V versions 85 OC
Climatic category, IEC 68 —_—

63 V version 40/070/21 -

125V, 250 V, 500 V versions ) 40/085/21 -
Basic specification IEC 275

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-inductive 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

2222 .. ...
[ — 5T
424 = 63V 2 = +59 code for capacitance, see
425 =125V | packed 3= ;270 Tables 1 to 4
426 =250 V | in boxes 4:11(;
427 =500 V T
428 = 63V packed on 6 = £5%
429 =125V .
bandoliers 7 =%2%
430 =250 V and reels 8 =19
431 =500V TR
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2222 424-

POLYSTYRENE FILM /FOIL

2222 431 CAPACITORS
MECHANICAL DATA Dimensions in mm
r g )
o0 - - - Y pd
' L )
- | — e >l t o 72652202

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

Table 1 - Ug =63V

rated approx. capacitance
capacitance Dmax Lmax d Imin mass code
— (pF) (8)
— 1200 1202
—_— 1300 1302
1500 0.3 1502
1600 35 ’ 1602
1800 ’ 1802
2000 2002
2200 2202
2400 2402
2700 2702
3000 10,9 0,6 28 0,4 3002
3300 4,0 3302
3600 3602
3900 3902
4300 4302
4700 45 0,5 4702
5100 ’ 5102
5600 5602
6200 6202
6800 0,6 6802
7500 50 7502
8200 ’ 8202
9100 0.7 9102
10000 ’ 1003
11000 0.8 1103
12000 55 15 0,6 25,5 ’ 1203
13000 ’ 0,9 1303
15000 1503
16000 1,1 1603
18000 6,0 1803
20000 1,3 2003
120 ” - February 1976



POLYSTYRENE FILM/FOIL

2222 424.

CAPACITORS 2222 431
Table 1 - UR = 63 V (continued)
rated approx. :
capacitance Dmax Lmax d Lmin mass capacitance
code
(pF) (®
22000 65 1,3 2203
24000 ’ ‘1,4 2403
27000 7.0 1,5 2703
30000 ’ 15 0,6 25,5 1,7 3003
33000 3303
36000 7:5 1.9 3603
39000 8,0 2,0 3903
43000 7,0 4303
47000 75 3,5 4703
51000 4 5103
56000 8,0 5603
62000 35 4,1 6203
68000 ’ 6803 -
75000 9,0 7503 =
82000 5,2 8203 -
91000 9,3 26 0,8 38 9103
100000 10,0 1004
110000 10,5 6,6 1104
120000 11,0 1204
130000 11,5 7,6 1304
150000 12,0 8,5 1504
160000 1604
162000 12,5 9.2 1624
Table 2 - Ug = 125V
rated approx. capacitance
capacitance Dmax Linax d Lnin mass apacitance
code
(PF) (g
820 8201
910 9101
1000 3,5 0.3 1002
1100 ’ 1102
1200 1202
1300 4.0 1302
1500 ’ 10,9 0,6 28 1502
1600 1602
1800 0,4 1802
2000 2002
2200 4,5 2202
2400 2402
2700 0.5 2702
February 1976 H 121
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POLYSTYRENE FILM/FOIL

2222 431 CAPACITORS
Table 2 - Ug = 125 V (continued)
rated approx. .
capacitance Dmax Lmax d Imin mass capi(c;';teance
(PF) (8)
3000 0.5 3002
3300 ’ 3302
3600 10,9 0,6 28 3602
3900 3902
4300 5,0 0,6 4302
4700 4702
5100 5102
5600 0.7 5602
6200 ’ 6202
6800 6802
7500 5,5 0,8 7502
8200 15 0,6 25,5 0.9 8202
-— 9100 6,0 ’ 9102
= 10000 L1 1003
- 11000 ’ 1103
12000 6,5 1,2 1203
13000 1,3 1303
15000 70 1,4 1503
16000 ’ 1,5 1603
18000 6,5 ) 3 1803
20000 70 ’ 2003
22000 ’ 2,6 2203
24000 2403
27000 7,5 2,8 2703
30000 8,0 3.3 3003
33000 8.5 ’ 3303
36000 ’ 3,7 3603
39000 9,0 26 0,8 38 3,9 3903
43000 4303
47000 9,5 4,3 4703
51000 10,0 4,8 5103
56000 10,5 5,2 5603
62000 11,0 5,7 6203
68000 11,5 6,2 6803
75000 12,0 6,7 7503
82000 12,5 7,3 8203
122 H February 1976



POLYSTYRENE FILM /FOIL 2222 424.

CAPACITORS 2222 431
Table 3 - U =250 V
rated approx. :
capacitance Dmax Lmax d Imin mass capizclit:nce
(pF) ()
390 3901
430 4301
470 4701
510 5101
560 3,5 0.3 5601
620 6201
680 , 6801
750 7501
820 8201
910 4,0 10,9 0,6 28 0.4 9101
1000 ’ 1002
1100 1102
1200 1202 =
1300 45 1302 =
1500 0,5 1502 -
1600 1602
1800 1802
2000 0.6 2002
2200 ’ 2202
2400 0,5 2402
2700 5,0 2702
3000 0,6 3002
3300 3302
3600 3602
3900 0,7 3902
4300 4302
4700 4702
5100 5,5 15 0,6 | 25,5 0,8 5102
5600 5602
6200 6,0 0,9 6202
6800 6802
7500 6,5 L1 7502
8200 7,0 L3 8202
9100 : 9102
10000 7,5 1,5 1003
11000 1,6 1103
12000 1203
13000 7,0 2,4 1303
15000 1503
16000 755 26 0.3 38 2,6 1603
18000 8,0 ° : 2,9 1803
20000 - . 3,1 2003
22000 ’ 3,3 2203
24000 9,0 3,5 2403
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POLYSTYRENE FILM/FOIL

2222 431 CAPACITORS
Table 3 - Ug = 250 V (continued)
rated approx. .
capacitance Dmax Lmax d lmin mass - capacitance
- code
(F) (8
27000 9,5 3,9 2703
30000 10,0 4,1 3003
33000 10.5 . 4,5 3303
36000 " 26 0,8 38 4,8 3603
39000 11,0 5,1 3903
43000 11,5 5,5 4303
47000 12,0 5,9 4703
Table 4 - Ug =500 V
rated approx. .
s capacitance Dmax Lmax d lmin mass capacitance
s code
= (pF) (8
= 51 5109
56 5609
62 6209
68 6809
75 7509
82 8209
91 9109
100 1001
110 0,2 1101
120 1201
130 3,5 1301
150 1501
160 1601
180 1801
200 10,9 0,6 28 2001
220 2201
240 2401
270 2701
300 3001
330 3301
360 0,3 3601
390 3901
430 4301
470 4,0 4701
510 5101
560 5601
620 45 0.4 6201
680 ’ 6801
124 ‘}| February 1976



POLYSTYRENE FILM/FOIL 2222 424.-

CAPACITORS 2222 431
Table 4 - UR = 500 V (continued)
ra'ted approx. capacitance
capacitance Dmax Lmax d lmin mass
code
PF) (@
750 7501
820 0,4 8201
910 . ‘ 9101
1000 50 10,9 0,6 28 05 1002
1100 ! ! 1102
1200 1202
1300 0,6 1302
1500 1502
1600 0,7 1602
1800 ) 0.8 1802
2000 5,5 g 2002
2200 0,9 2202
2400 2402 =
2700 6,0 - 1,1 2702 -
3000 6.5 15 0,6 25,5 3002 -
3300 ’ 3302
3600 70 1,4 3602
3900 ’ 3902
4300 7,5 4302
4700 1,7 4702
5100 8,0 5102
5600 2,0 5602
6200 6202
6800 7:5 18 6802
7500 - 7502
8200 8,0 2,1 8202
9100 8,5 2,3 9102
10000 9.0 2,5 1003
11000 ’ 2,7 1103
12000 9,5 26 0,8 38 2,9 1203
13000 10,0 3,1 1303
15000 10,5 3,5 1503
16000 11,0 3,7 1603
18000 11,5 4,1 1803
20000 12,0 4,5 2003
22000 2.5 4,9 2203
24000 - 5,2 2403
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2222 424. POLYSTYRENE FILM /FOIL
2222 431 CAPACITORS

Marking

The capacitors are markedin ink as follows :

18t line: rated capacitance in pF or nF; :

20d Jipe: tolerance code (F =+ 1%, G = £2%, ] = +5%) and rated voltage;
3rd line : production code.

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 leads, one should relieve them of the applied load
at the capacitor body. When soldering, the body temperature should not exceed 100 °C
(see "TESTS AND REQUIREMENTS - Additional tests").
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POLYSTYRENE FILM/FOIL
CAPACITORS

2222 424-
2222 431

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 *
1 0C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 50 + 2%,.

Capacitance
Rated capacitance values (C) at 1 kHz

Tolerance on rated capacitance

Temperature coefficient

Frequency dependence between 100 Hz and 1 MHz

Voltage
Rated d.c. voltage U

Rated a.c. voltage, 50-60 Hz
63 V version
125 V version
250 V version
500 V version

Category voltage U

Test voltage (d.c.) for 1 min
between terminals
between interconnected
terminals and coating

Insulation resistance

see tables 1to 4 l)

+5%, 2% and £1% or 1 pF
whichever is greater |

—125 + 60 ppm/°C

none

63V, 125V,250 V,500 V

25V
63V
125V
250V

Ix Ur

2 x UR

2 x Ug (minimum 400 V)

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, 100 * 15V for the 125 V- and 250 V

versions, and 500 * 15 V for the 500 V version.

R between terminals, for C = 100000 pF
RC between terminals, for C > 100000 pF

ambient temperature

200C | 70 °C
>100000 MQ | > 100000 MQ
>10000 s >10000 s

l) Capacitance values of the E24 series as quoted in the tables 1 to 4 are preferred;
intermediate capacitance values of the E96 series (with a tolerance of * 1%) and of
the E48 series (with a tolerance of 2% or + 1%) are available on request,

February 1976 | ‘

127



2222 424- POLYSTYRENE FILM/FOIL
2222 431 CAPACITORS

Tan 6 (tangent of the loss angle)

Tan 6 at 10 kHz , for C >20000 pF = 5x 1074
at 100 kHz , for 1000 pF < C = 20000 pF < 5x 104
at 1 MHz, for C = 1000 pF <10 x 10-4

10 7269843
i A
tan & Limax =26 mm Pa
(10") J 15 mm,_ Py
109 mm A
\ \ /6 ' L1
= >
gt
107!
102 103 104 f(Hz) 108

Fig.2. Tan 6 as a function of frequency; typical curves.

2 7269844
tan
(10-4)
1
B —— =t
0
-50 0 50 Tamb (°C) 100

Fig. 3. Tan 6 as a function of temperature; typical curve.
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POLYSTYRENE FILM/FOIL

CAPACITORS 2222 431
Resonant frequency
1126
Resonant frequency, length between soldering points 20 mm N MHz
T 219 C in
length between soldering points 30 mm Ve MHz pF
796
length between soldering points 40 mm N MHz
Temperature
Rated temperature
63 V version 70 °C
125 V, 250 V and 500 V versions 85 0C

Category temperature range
63 V version
125V, 250 V and 300 V versions

~40 to 470 oC
~40 to +85 oC

Storage temperature range

63 V version ~55to +70 OC

125V, 250 V and 500 V versions =55 to +85 °C
Climatic category, IEC 68

63V version 40/070/21

125V, 250 V and 500 V versions 40/085/21

PACKING

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

Packing in cardboard boxes

capacitance values (pF) of number of capacitors
63 V version 125 V version [250 V version | 500 V version per box
1200-2400 820-1100 390-750 51-360 500
2700-3900 1200-1600 820-1000 390-560 400
4300-5600 1800-2700 1100-1500 620-680 300
6200-6800 3000-3900 1600-2200 750~1200 250
7500- 10000 4300-6200 2400-4300 1300~ 1500 300
11000-20000 6800~ 10000 4700-6200 1600-2700 250
22000-24000 11000-13000 6800-7500 3000-3300 200
27000-39000 15000~-16000 8200-11000 3600-5600 150
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

Februarv 1976
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2222 431

POLYSTYRENE FILM/FOIL
CAPACITORS

Packing on bandoliers on reels

Dimensions in mm

|B1-B2/ = max.

1,2

58,5+15

Fig. 4

7269842

T for number (n)

capacitance values (pF) of S of capacitors
63 V version [125 V version {250 V version {500 V version n < 50 50 < n < 100
1200-5600 820-2700 390-1500 51-680 S | Sm-1)£2 ]| 5mn-1) £4
6200-39000 3000-16000 1600-11000 750-5600 10 10(m-1) £2 | 10(n-1) = 4
130 ”
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CAPACITORS

2222 424-
2222 431

22°30'(16x)

= ol o

900mm leader at
beginning and end

'

Fig.5

(1) capacitor
(2) bandolier

(4) flange
(5) cylinder

— 75—

7273584

(3) paper
capacitance values (pF) of B | number of capacitors
63 V version | 125 V version | 250 V version | 500 V version on one reel
1200-2400 820-1100 390-750 51-360 305 3500
2700-5600 1200-2700 820-1500 390-680 305 2500
6200-20000 3000-10000 1600-6200 750-2700 356 1500
22000-39000 | 11000-16000 6800-11000 3000-5600 356 1000
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2222 443

POLYSTYRENE FILM/FOIL CAPACITORS
potted type ("'p.f.c.”)

QUICK REFERENCE DATA

Rated capacitance range (E96-series) 100 to 12100 pF

Tolerance on rated capacitance +1%

Rated voltage UR (d.c.) 63V

Rated temperature 70 °C

Climatic category, IEC68 40/070/56

Basic specification IEC275
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 combination with currently available ferrites, a
high package density is possible.

DESCRIPTION

These capacitors consist of a low-inductance winding of polystyrene film and tin/lead foil.
The winding is potted in a yellow flame retardant polypropylene case, which can with--
stand 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

2222 443 .....
i l—~multiplying factor
= capacitors = 3920 pF, according to Fig. la or = 1x
capacitors > 3920 pF, according to Fig.1b 2 = 10x
3 = 100x

= capacitors = 3920 pF, according to Fig. 1b
first three figures of capacitance
value in pF

For ordering purposes please quote the catalogue number.

Examples: a capacitor of 4700 pF should be ordered as 2222 443 44702;
a capacitor of 121 pF according to Fig. 1b, shouldbe ordered as 2222 443 81211;
a capacitor of 12100 pF should be ordered as 2222 443 41213,




2222 443 POLYSTYRENE FILM/FOIL

CAPACITORS
MECHANICAL DATA Dimensions in mm
r-.——
5081015
\(2e)
™,
N
-
\ 7,2
b
12,9 12,9
max max

t , v

0,5 —b 0,5 — oV
F K }

5 0 0
P I

0,6-»‘ L— 72693701 0,s—>, l« 72693711

Fig.la Capacitors of rated capacitance Fig. 1b Capacitors of rated capacitance
range 100 to 3920 pF. range 100 to 12100 pF.

Marking
The capacitors are marked in ink on the top with:
1st line: rated capacitance (in pF to 976 pF, in nF above this value);
2nd line: tolerance code (F = £ 1%), rated voltage (d.c.) and code for
dielectric (KS = polystyrene) ;
3rd line: production code.
Note - the earth side is indicated by a vertical line to the left of the 2nd and 3rd lines of

marking.

Mounting

The capacitors are designed for mounting on printed-wiring boards.
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POLYSTYRENE FILM/FOIL 2222 443
CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 23 +
1 0C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of 50 *+ 2%.
Capacitance

Rated capacitance values at 1 kHz, for C > 1000 pF and

at 1 MHz, for C = 1000 pF 100 to 12100 pF (E96-series)
Tolerance on rated capacitance +1%
Temperature coefficient .
C = 6000 pF ~(125 + 30) ppm/°C
C > 6000 pF -(160 * 40) ppm/9C
Frequency dependence between 100 Hz and 1 MHz none
Voltage
Rated d.c. voltage UR 63V
Rated a.c. voltage, 50-60 Hz 25V
Test voltage (d.c.) for 1 min
between terminals 2 x Ugp
between interconnected terminals and case 400V

Insulation resistance

The insulation resistance is measured after a voltage of 10 +1 V has been applied for
1 min *+ 5 s.

R between terminals, at 23 °C > 500000 MQ
R between interconnected terminals and case, at 23 °C > 500000 MS2
Tan 6 (tangent of the loss angle)
Tan 6 at 1 MHz, for C <500 pF < 5x 1074
at 1 MHz, for 500 pF < C <1000 pF <10 x 1074
at 1 kHz, for C > 1000 pF s 2x1074
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2222 443

POLYSTYRENE FILM/FOIL
CAPACITORS

102 7269846
4
tan 0 y 4
(10-4) /r
C > 3920 pF
10 p,,
II
f/,
1
1 o~ T < 3920 pFH
107
102 103 104 105 §(Hz) 108

Fig.2. Tan 6 as a function of frequency; typical curves.

7269845

2
tan »
(10-4) C>3920pF
252
) - C < 3920 pF 1+
0
-50 0 50 Tamb (°C) 100

Fig.3. Tan 6 as a function of temperature; typical curves.

Resonant frequency

Resonant frequency, total lead length 2 x 1 mm z

2
8,5x 10 MHz

Ve (C in pF)

140
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POLYSTYRENE FILM/FOIL 2222 443

CAPACITORS
Temperature
Rated temperature 70 °C
Category temperature range -40 to +70 °C
Storage temperature range -55 to +70 °C
Climatic category, IEC68 40/070/56

PACKING
200 pieces per box.

February 1976
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POLYSTYRENE FILM/FOIL

CAPACITORS
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2222 443

POLYSTYRENE FILM/FOIL

CAPACITORS
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Ceramic capacitors






GENERAL

CERAMIC
CAPACITORS

Application type 1

SURVEY

temperature dependence are required.
Application type 2 and 3 - for all coupling and decoupling purposes.

- for tuning and other applications where low losses and a linear

capacitance |rated d.c.
version application range voltage capacitor series | page
F) V)
plate 2222 631-632
1 0,56- 560 | 63/100 2222 638
2222 641-643 67
0,47- 220 500 2222 6350 83
2 1000- 22000 63 2222 629
I I 180- 4700 100 | 2222 630
2207503 1000- 10000 100 2222 640 55
100- 2700 500 2222 655 93
3 22000- 100000 6 2222 675 101
tubular 1 0,8- 820 500 2222 555 37
[ ] 2 680- 22000 500 2222 552 33
safety 22- 4700 | 400(a.c.) | 2212 619 9
TZLT541
tubular
2 1,5- 10000 500 2222 563 *)
2200- 10000 125 2222 565 41
7247542
disc 2222 625
1 0,47- 100 400 2222 626 47
2 100- 3900 400 2222 627 51
33- 560 2000 2222 659 15
LI 220- 2200 | 250(a.c.)| 2212 660 21
safety 33- 1000 | 400(a.c.) | 2212 661 27
feed-through
2 2,5- 2200 350 2222 700
2,5- 4700 350 2222 702 107
7247545 7267546
chip
1 10- 10000 50
2 100-470000 so | 2222851856 1,

*) Obsolescent.
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CERAMIC

CAPACITORS

SURVEY

GENERAL

MARKING

Colour code

capacitance value tolerance on
o . multiplier capacitance
emperae Bt | seend | M e oTT0b T €09
g g capacitance (pF) (%)
red/violet P100
black NPO 0 1 +20
brown N033 1 1 10 0,1 +1
red NO75 2 2 10 0,25 +2
orange N150 3 3 lO‘3
yellow N220 4 4 104
green N330 5 5 +0,5 +5
blue N470 6 6
violet N750 7 7
greyv 8 8 1072
white 9 9 1071 1 10
orange/orange| N1500
I—I Oy
Figure code ] U
—_— TZ67567.2
colour code for C—
temp. coefficient, 100 K
see Table above
capacitance — | code for tolerance
value in pF, on capacitance: C < 10 pF C > 10 pF
using K for tol tol
the thousands o code o code
(pF) %)
0,25 C *1 F
*0,5 D +2 G
*1 F +5 ]
+10 K
+20 M
~20/450| S
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GENERAL CERAMIC
CAPACITORS

INTRODUCTION

Ceramic capacitors are widely used in electronic circuitry for coupling and decoupling,
and in filters. These different functions require different capacitor properties.

Ceramic capacitors can be divided into three classes:

Type 1 In these capacitors dielectric materials are used which have very high specific

T resistance, very good Q and linear temperature dependence (e, 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.

Type 2 These capacitors show higher losses and have non-linear temperature
characteristics (€, > 250). They are used in all kinds of electronic circuits
for coupling and decoupling purposes.

The survey below shows the various materials we use with their basic chemical composition.

TYPE 1 €y =6upto 250 TYPE 2 €, > 250
T.C. types high-K types

P100 (+100 ppm/°C)  MgTiOg3, MgsSiOy €y =2000 BaTiOg
NPO ( O ,, ,,) MgTiOg3 €y = 5000 (Ba, Ca)(Ti, Zr)Og3 + add.
NO75 ( =75 ,, ,,) € = 16000 (Ba, Ca)(Ti, Zr)O3 + add.
N150 (-150 ,, ,,)
N220 (-220 ,, ,,) { BagTigOgp+TiOg
N330 (-330 ,, ,,)
N470 (-470 ,, ,,)
N750 (=750 ,, ,,) TiOgp-+additions
N1500 (-1500,, ,,) CaTiOg+ additions

Type 3 Capacitors of this class have a special semiconductive dielectric material that,
together withthe electrodes, is oxidized on both sides thus forming diodes in
anti-series. The very high specific capacitance per mm? results in capacitance
values up to 0, 1 pF with, however, a limiting d.c. working voltage of 6 V.
They are used for coupling and decoupling purposes in small transistorized
equipment.

wn

January 1976 || “



CERAMIC INTRODUCTION GENERAL

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
(€r); and on the number of dielectric layers (n) with multilayer ceramic capacitors:

A
C=¢p €o T (n)

The working voltage is dependent on the dielectric thickness.

Several constructions are shown in the figures below:

1R 1 N A P I

Fig. 1. Disc capacitor Fig.2. Tubular capacitors

solder lands

— electrodes
7

|

end terminal

7269234

Fig. 3. Cross-section of a chip capacitor Fig. 4. Plate capacitor

The electrodes normally consist of 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 tempera-
ture below the dissociation or melting point, the resultant mass is reground. The calci-
ned, 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 fol-
lows until ultimately the capacitor bodies are fired in a controlled atmosphere at tem-
peratures between 1200 °C and 1400 °C.

6 August 1974



GENERAL INTRODUCTION CERAMIC

CAPACITORS

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 value is marked on the body in clear text or in colour code (see Marking).
The temperature coefficient or temperature dependence are indicated by colour coding
in accordance with international standards.

EQUIVALENT CIRCUIT
Fig. 5 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.

R, is the insulation resistance of insulation and dielectric. Generally Rp is very high,
and of decreasing importance with increasing frequency.
Ry also represents the polarization losses of the dielectric material in an alternating
electric field.

Rg represents 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 thick-
ness so that no skin-effect occurs. For ceramic capacitors Ry is extremely low.

L represents 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.

L Rs

72711117
Fig.5

TANGENT OF THE LOSS ANGLE

The losses of a capacitor are expressed in terms of tan 6 which is the relation between
the resistive and reactive parts of the impedance, specified as follows :

R

X

Rp+Rg {1+ WCRp)? )
WCRp2 - WL {1+ @CRpZ)

tan 6 =

From this formula, tan 6 can be derived for different frequency ranges as shown dia-
grammatically in the graph of Fig. 6.

August 1974 I ‘ ” 7



CERAMIC INTRODUCTION GENERAL
CAPACITORS
mg’éﬁ%«%&zo RN, v POLARIZATION LOSSES %E{EZ{'&(E);DE e ?mnucncm
0| et o Bl s
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| | I
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I | [
I | [
| | [
} f (A
‘ l [
‘ [ I R
1 1 1 L 1
Lf uhf. fres
frequency (log)
RELIABILITY *)
The following reliability data on our ceramic capacitors are available
== F.R. in 10 6/h
range catastrophic +degradation catastrophic
test normalized test normalized
Tubular capacitors 2222 552 2,4 0,09 2,4 0,09
2222 555 2,1 0,09 0,8 0,03
2222 563 5,3 0,12 1,1 0,02
— Plate capacitors 2222 629 1,5 0,09 0,33 0,02
— 2222 630 0,4 0,01 0,4 0,01
2222 631-
— 2222 643 2 0,04 1,4 0,03
— 2222 650 0,96 0,02 0, 37 0,01
— 2222 655 1,2 0,03 1,2 0,03

Normalized failure rate = F.R. at 25 °C and nominal voltage.
= F.R. at maximum temperature and 1,5 x nominal voltage.

Test failure rate

Catastrophic failures are open and short circuits and insulation resistance too low.

The degradation failures include

tan 6 > 2 x requirement after 1000 h
Ripns < 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.
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2212 619

TUBULAR CERAMIC CAPACITORS

SAFETY

QUICK REFERENCE DATA

Capacitance range
in type 1 B
in type 2

Rated a.c. voltage
Tolerance on capacitance
Temperature dependence
Climatic category (IEC 68)

Basic specification

22 to 390 pF (E12 series)
390 to 4700 pF (E12 series)

400 v

+20%

type 1 B, type 2
25/085/21

IEC65

SEV 1016, 1959

VDE 0560, part 2/5.70
SEMKO 101 amendment 2
DEMKO (permission for ap-
plication)

APPLICATION

Safety capacitors are coupling capacitors designed to withstand considerable voltages

so that they can be employed in circuits where "live" components should be isolated from
conductive parts which might be touched. Such is the case with aerial terminals in radio
and television sets, but also mains transformers or picture-tube rimbands can be earthed

via a safety capacitor.

DESCRIPTION

The capacitors consist of a ceramic tube, fully metallized internally, and partly outside,

with two tangential leads.

An insulated and a non-insulated version are available.
The type 1B capacitors are grey, the type 2 capacitors tan coloured.

January 1976 I I



2212 619 TUBULAR CERAMIC CAPACITORS

SAFETY
MECHANICAL DATA Dimensions in mm
Outlines
-
/ s
¢_'tg,5_>/ 7265607.1
non -insulated type insulated type
For dimensions 1., D and P, see Table 1
Marking

The body of the type 1 B capacitors is grey and of the type 2 capacitors is tan coloured.
On the body is indicated in red script for the insulated types and in black script for non-
insulated types: the capacitance value, a letter indicating the tolerance (see Table 1) the
rated a.c. voltage, the basic part of the catalogue number 619 and the following symbols:

manufacturer’s trade mark &3

VDE mark (Germany)

SEMKO mark (Sweden) S)

SEV mark (Switzerland)

Approvals: type 1 B insulated : VDE, SEMKO, DEMKO, SEV
type 1 B non-insulated: VDE, SEMKO, DEMKO
type 2 insulated : SEMKO, DEMKO, SEV

type 2 non-insulated: VDE, SEMKO, DEMKO

Mounting

The non-insulated version must be so mounted that it is properly insulated from earth
(chassis) and cannot be touched by accident.

Soldering conditions max. 270 °C, max. 5 s

10 January 1976



TUBULAR CERAMIC CAPACITORS 2212 619
SAFETY

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
20 £ 2 OC, an atmospheric pressure of 930 to 1060 mbar and a relative humidity of max.

75%.

Capacitance values

measured at 1 MHz, < 5V for type 1B 22 to 390 pF, see Table 1
measured at 1 kHz, < 1,5V for type 2 390 to 4700 pF, see Table 1
Tolerance on capacitance +10%, +20%, see Table 1
Rated a.c. voltage 400 v
Test voltage (a.c.) for 1 min at 85 °C 2500 V (type test)
Test voltage (a.c.) for 2 s at 15 to 35 °C - 2500 V (100% test)
Test voltage (a.c.) of coating for 1 min.
insulated type 2500 V
Insulation resistance at 500 V (d.c.)
within 1 min. 10 000 MQ
Tan 6 at 1 MHz, <5 V for type 1B =10, 10-4
at 1 kHz, < 1,5V for type 2 = 3,5%
Category temperature range -25to +85 °C
Storage temperature range =55 to +100 °C

Climatic category (IEC 68) 25/085/21




2212 619

TUBULAR CERAMIC CAPACITORS

SAFETY
Table 1
cap. dimensions catalogue number
(pF) | PE with .. suffix
p D| L p .
22 3 18 10 2212 619 ..229
27 3 18 10 ..279
33 3 18 10 ..339
39 3 18 10 .399
47 3 20 10 ..479
56 3 20 10 ..569
68 1B 4 20 10 ..689
82 (N750) 4 20 10 ..829
100 4 22 12,5 .. 101
120 4 22 12,5 .. 121
150 4 24 12,5 .. 151
180 4 26 15 .181
220 4 30 20 ..221
270 4 34 25 ..271
330 4 38 27,5 ..331
— 390 4 42 32,5 ..391
390 4| 22| 125 2212 619 .. 391
—_— 470 4 22 12,5 .. 471
560 4 22 12,5 ..561
680 4 221 12,5 ..681
820 4 22 12,5 .. 821
1000 4 22 12,5 ..102
1200 2 4 22 12,5 .. 122
1500 (K2000) 4 22 12,5 . 152
1800 4 24 12,5 ..182
2200 4 26 15 .. 222
2700 4 28 17,5 ..272
3300 4 32 22,5 ..332
3900 4 36 25 ..392
4700 4 40 30 .. 472
T
suffix for cat.number
tolerance non = insulated
type e insulated 2
1B + 209 42 52
2 + 209 62 72

*) For type 1B a capacitance tolerance of 4+ 10% is available on request.

*
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2212 619

TUBULAR CERAMIC CAPACITORS

SAFETY
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TUBULAR CERAMIC CAPACITORS

2212 619

SAFETY
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2212 659

CERAMIC DISC CAPACITORS
TYPE 2
high voltage

QUICK REFERENCE DATA

Capacitance range

Rated voltage, 33-560 pF

33 to 820 pF (E12 series)
2 kV (d.c.) and 2 kV, (pulse, 16 kHz)

33-820 pF 1kV (d.c.)and 1 kV, (pulse, 16 kHz)
Tolerance on capacitance, 2 kV version +10%, £20%
1 kV version +20%
Basic specification IEC 187
Category (IEC 68) 40/085/21

APPLICATION

These capacitors can be used in television and other circuitry where high d.c. or high
pulse voltages (16 kHz) are applied (e.g. line deflection).

DESCRIPTION

The capacitors consist of a ceramic disc, both sides being metallized and provided with
connecting leads. They are insulated by a coating that ensures excellent behaviour under

humid conditions.

The capacitors are insulated with a tan coloured lacquer.

This lacquer has an excellent resistance against organic cleaning solvents and is unin-

flammable (acc. MIL 202 D test 215 and MIL 202 C test 111).

Tanuaru 1074
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2212 659 CERAMIC DISC CAPACITORS TYPE 2
high voltage

MECHANICAL DATA Dimensions in mm

Qutlines

- ST e

72655551

#0,6

Fig. 1. For dimensions D and T see Tables 1 and 2.

Marking

The body of the capacitors is tan coloured. On the body is indicated in black script the
capacitance value, a letter indicating the tolerance (see Table 1) and the rated peak
voltage.

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. 5 s

16 January 1976



CERAMIC DISC CAPACITORS TYPE 2 2212 559
high voltage

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 187. Unless otherwise specified
all electrical values apply at an ambient temperature of 20 + 2 9C, an atmospheric pres-
sure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values

measured at 1 kHz = 1,5V 33 to 820 pF (E12 series), see Tables 1 and 2 «-—
Tolerance on capacitance + 10%, +20%, see Tables 1 and 2
Rated voltage, 33-560 pF 2 kV (d.c.); 2 kV, (pulse, 16 kHz) -
33-820 pF 1 kV, (pulse, 16 kHz) -
Test voltage for 2 s, 2 kV version 4 kV (d.c))
1 kV version 2 kV (d.c.)
Insulation resistance at 500 V (d.c.)
after 1 min = 10000 MS2
Tan 6 at 1 kHz, 1,5V <3,5%
Category temperature range -40 to +85 °C
Storage temperature range =55 to +125 °C
Climatic category (IEC 68) 40/085/21

Capacitance change versus temperature  see Fig.2

+50 7262766.1
HEEE
AC average value
T = = = quaranteed limits
(°/o)
-
0 0 N I fnd <
T -~ =~ 4
L~ N
- / ™ ~
-50
~50 0 50 T (°C) 100

Fig.2 Capacitance change with respect to the capacitance
value at 20 OC as a function of temperature.
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2212 659

CERAMIC DISC CAPACITORS TYPE 2

high voltage

Table 1 (2 kV version)

marking catalogue number
cap. Dimax Tmax of tolerance + 10% tolerance +20%
(L (mm) (mm) capacitance mark K mark M
33 7 6,5 33p 2212 659 00339 2212 659 01339
39 7 6 39 p 00399 01399
47 7 5,5 47 p 00479 01479
56 7 5 56 p 00569 01569
68 8 5,5 68 p 00689 01689
82 8 5 82 p 00829 01829
100 7 6 100 p 00101 01101
120 7 5,5 120 p 00121 01121
150 7 5 150 p 00151 01151
180 7 5 180 p 00181 01181
220 8 5 220 p 00221 01221
270 8 5 270 p 00271 01271
330 10 5 330 p 00331 01331
390 10 5 390 p 00391 01391
470 11 5 470 p 00471 01471
—_ 560 11 4,5 560 p 00561 01561
o Table 2 (1 kV version)
marking catalogue number
cap. Dmax Tmax of tolerance +20%
(PF) (mm) (mm) capacitance mark M
33 7 4,5 33p 2212 659 03339
39 7 4 39p 03399
47 8 4,5 47 p 03479
56 8 4 56 p 03569
68 7 4,5 68 p 03689
82 7 4,5 82 p 03829
100 7 4 100 p 03101
120 8 4,5 120 p 03121
150 8 4 150 p 03151
180 7 5 180 p 03181
220 7 4,5 220 p 03221
270 7 4,5 270 p 03271
330 8 4,5 330 p 03331
390 8 4,5 390 p 03391
470 10 4,5 470 p 03471
560 10 4,5 560 p 03561
680 11 4,5 680 p 03681
820 11 4,5 820 p 03821
18 ” January 1976



2212 659

CERAMIC DISC CAPACITORS TYPE 2

high voltage
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CERAMIC DISC CAPAC

2212 659

high voltage
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2212 660

CERAMIC DISC CAPACITORS
TYPE 2

interference suppression

QUICK REFERENCE DATA
Capacitance range 220 to 2200 pF (E12 series)
Rated a.c. voltage » 250V
Tolerance on capacitance +£20%
Basic specification IEC 161
VDE 0360 part 7/11.67
Category (IEC 68) 40/085/21
APPLICATION

These capacitors are in accovdance with the VDE 0560 part 7/11. 67, Therefore they can
be used as interference suppression e.g. in home appliances as "X and Y-capacitor'.

DESCRIPTION

The capacitors consist of a ceramic disc, both sides being metallized and provided with
connecting leads. They are insulated by a coating that ensures excellent behaviour undexr
humid conditions.

The capacitors are insulated with a tan coloured lacquer.

This lacquer has an excellent resistance against organic cleaning solvents and is unin-
flammable (acc. MIL 202 D test 215 and MIL 202 C test 111).

Tanuarv 1976 I | : H 21



2212 660 CERAMIC DISC CAPACITORS

Interference suppression

MECHANICAL DATA

Dimensions in mm

—| $55 |-

&3
250~

My > —

7265554

/e

20,6

Fig.1. For dimension D, see Table 1

Marking

The body of the capacitors is brown coloured. On the body is indicated in black script
the capacitance value, a letter indicating the tolerance (see Table 1), the rated voltage,
and the following symbols:

manufacturer trade mark E D

VDE mark ey Y

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. 5 s

22 l l II July 1974



CERAMIC DISC CAPACITORS TYPE 2 2212 660

interference suppression

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 161. Unless otherwise specified
all electrical values apply at an ambient temperature of 20 + 2 °C, an atmospheric pres-
sure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values

measured at 1 kHz 1,5V . 220 to 2200 pF (E 12 series)
Tolerance on capacitance +£20%
Rated a.c. voltage 250V
Test voltage (a.c.) for 2 s 1800 V (100% tested)
Test voltage (a.c.) for 1 min at 85 9C 1500 V (type test)
Insulation resistance at 500 V (d.c.)

after 1 min = 10000 M<S2
Tan 6 at 1 kHz, <1,5V =3,5%
Category temperature range -40 to +85 0C
Storage temperature range =55 to +125 °C
Climatic category (IEC 68) 40/085/21
Capacitance change versus temperature see Fig. 2

7262767.1

+50 I I T
A average value
= === guaranteed limits
(%o)
4 N
0 =
— ~
N =l ZAANRN
v N h
% .
A N
N
-50
-50 0 50 T (°C) 100

Fig.2 Capacitance change with respect to the capacitance
value at 20 OC as a function of temperature.
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2212 660

CERAMIC DISC CAPACITORS
Interference suppression

Table 1
marking of
cap. tolerance Dmax g0 catalogue
(pF) (mm) capacitance tolerance number
220 + 20% 8 220p M 2212 660 01221
270 + 20% 7 270 p M 01271
330 + 20% 7 330p M 01331
390 + 20% 7 390p M 01391
470 + 209 7 470 p M 01471
560 + 20% 7 560 p M 01561
680 + 20% 7 680 p M 01681
820 + 20% 8 820p M 01821
1000 + 20% 10 120 M 01102
1200 + 20% 10 1n2 M 01122
1500 + 20% 10 1n5 M 01152
1800 + 20% 10 1n8 M 01182
2200 + 20% 11 2n2 M 01222
24 H January 1973



2212 660

CERAMIC DISC CAPACITORS TYPE 2

interference suppression
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CERAMIC DISC CAPACITORS

2212 660

Interference suppression
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2212 661

CERAMIC DISC CAPACITORS

TYPE 2
SAFETY

QUICK REFERENCE DATA

Capacitance range
Rated a.c. voltage
Tolerance on capacitance
Basic specification

Category (IEC 68)

33 to 1000 pF (E 12 series)
400V

+10%, £20%, -20 to +50%
IEC 65

40/085/21

APPLICATION

These capacitors can be used for the galvanic separation of mains and conductive parts
which might be touched e.g. antenna inputs in radio and television sets.

DESCRIPTION

The capacitors consist of a ceramic disc, both sides being metallized and provided with
connecting leads. They are insulated by a coating that ensures excellent behaviour under

humid conditions.

The capacitors are insulated with a tan coloured lacquer.
This lacquer has an excellent resistance against organic cleaning solvents and is unin-
flammable (acc. MIL 202 D test 215 and MIL 202 C test 111).

APPROVALS

FEMKO - Finland
SEMKO - Sweden
SEV - Switzerland
U.L. - U.S.A.
VDE - Germany

- 2701

- 101, with amendment 2

- 1016, 1959 for 33 to 220 pF incl. only
- recognized

- 0560 part 2/5.70

Tannarv 19076 H

H 27



2212 661 CERAMIC DISC CAPACITORS TYPE 2
SAFETY

MECHANICAL DATA

Dimensions in mm

]

T (N
|
220

|

l

Fig. 1. For dimensions D and T, see Table

Marking

The body of the capacitors is brown coloured. On the body is indicated in black script the
capacitance value, a letter indicating the tolerance (see Table), the rated a.c. voltage,
the type number and the following symbols:

manufacturer’s trade mark &0

VDE mark (Germany)

SEMKO mark (Sweden) ®

SEV mark (Switzerland) @
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. S5s
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CERAMIC DISC CAPACITORS TYPE 2 2212 661
SAFETY

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 65. Unless otherwise specified
all electrical values apply at' an ambient temperature of 20 £ 2 0C, an atmospheric pres-
sure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values

measured at 1 kHz 1,5V 33 to 1000 pF (E 12 series)
Tolerance on capacitance +10%, +20%, =20 to +50%
Rated a.c. voltage 400 V
Test voltage (a.c.) for 1 min, at 85 0C 2500 V (type test)
Test voltage (a.c.) of coating for 1 min, at 85 °C 2500V
Insulation resistance at 500 V (d.c.)
after 1 min = 10000 M2
Tan 6 at 1 kHz, 1,5V =3,5%
Category temperature range -40 to +85 °C
Storage temperature range ~55 to +125 oC
Climatic category (IEC 68) 40/085/21
Capacitance change versus temperature
for 33to 220 pF see Fig.2
for 270 to 1000 pF see Fig. 3
+50 12627680 +50 v
NN [T [TTTT
Ac average value Ac ——— average value
< ~ -~ guaranteed limits | T —==~guaranteed limits| |
(%) (%)
0 S4a4<L 1A 0 [SENAEN
,\/‘,/’ ==L e | [/ ~ \Q\
A S L h ~N
7 N
i N
1 b7 N
L | <
-50 -50

~50 0 50 T (°C) 100 ~50 0 50 T (°C) 100

Fig.2. Capacitance change with respect to Fig. 3. Capacitance change with respect to

the capacitance value at 20 °C as a the capacitance value at 20 oC as a
function of temperature for capaci- function of temperature for capaci-

tors of 33 to 220 pF. tors of 270 to 1000 pF.
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2212 661

CERAMIC DISC CAPACITORS TYPE 2

SAFETY
Table
- marking catalogue number
((:alg' Dmax max of tolerance +20% tolerance -20 to +50%
PF) (mm) (mm) capacitance mark M mark S
33 8 7,5 33p 2212 661 01339
39 8 6,5 39p 01399
47 8 6,5 47 p 01479
56 8 6 56 p 01569
68 8 6,5 68 p 01689
82 8 6 82 p -01829
100 8 7 100 p 01101
120 8 6,5 120 p 01121
150 8 6 150 p 01151
180 8 6,5 180 p 01181
220 8 6 220 p 01221
270 8 6,5 270 p 2212 661 02271
330 8 6 330 p 02331
390 8 6,5 390 p 02391
470 8 6 470 p 02471
— 560 11 7 560 p 02561
= 680 11 6,5 680 p 02681
- 820 11 6 820 p 02821
- 1000 11 6 In0 02102

Available on request:

the capacitance values 33 to 220 pF with a tolerance of + 10%
the capacitance values 270 to 1000 pF with a tolerance of +20%
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2212 661

CERAMIC DISC CAPACITORS TYPE 2
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CERAMIC DISC CAPACITORS

2212 661
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2222 552

TUBULAR CERAMIC CAPACITORS
TYPE 2

QUICK REFERENCE DATA
Capacitance range 680 to 22000 pF, E6 series
Rated d.c. voltage 500V
Tolerance on capacitance -20/+50%,
Climatic category (IEC 68) 40/085/21
APPLICATION

Type 2 tubular ceramic capacitors are made of high-K dielectric materials. They are
suitable for bypass and coupling purposes in all kinds of equipment where a high capaci-
tance and small dimensions are of importance and the losses need not be minimized.

DESCRIPTION

The capacitors consist of a ceramic tube, internally and partly externally covered with a
fired-on coating of silver. Two leads of tinned copper, wound around the tube, are sol-
dered to these coatings. A coating of transparant lacquer protects the non-insulated ver-
sion aganist atmospheric influences. The coating of the insulated capacitors allows them
to be mounted close together or against a metal frame.

MECHANICAL DATA Dimensions in mm

Outlines

Y

\

s

0 i P
L 208
_ 1263663.6

For L and P see table

Marking Colour code or figure code, see Survey Ceramic Capacitors.
Mounting
Soldering conditions max. 270 °C, max. 10 s
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2222 552

TYPE 2

TUBULAR CERAMIC CAPACITORS

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at a temperature of 20 + 2 0C, an
atmospheric pressure of 930 to 1060 mbar and a relative humidity of =< 75%.

680 to 22 000 pF, E6 series, see table
-20/+50%
500 V

Capacitance values at 1 kHz, < 3,5V
Tolerance on capacitance

Rated d.c. voltage

Test voltage (d.c.) for 1 min

Test voltage (d.c.) of coating (insulated
capacitors) for 1s

Insulation resistance at 500 V (d.c.)
(after 1 min) for C = 10000 pF
for C > 10000 pF

Tan 6 at 1 kHz, < 3,5V
Temperature dependence
Category temperature range

Climatic category (IEC 68)

1250

A%

750 V

> 10000 MQ
10000 x 1010

C (pF)

<3,5%

see graph below
'~40 to +85 °C
40/085/21

7247538.2

[T
AC +40
< —— average value
(°/0) +20 — — — guaranteed limits
(-]
—
0 = ; 3
- b . ~i—
/;/// ~ \>
20— =
~ ~
-40
-60
-20 [¢] 20 40 60 80
T(°C)

Capacitance change with respect to the capacitance value at 20 °C as a function of the

temperature.
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TUBULAR CERAMIC CAPACITORS

2222 552

Table
capacitance L P catalogue number

(pF) (mm) (mm) insulated non-insulated
680 10 5 2222 552 04681 2222 552 03681
1000 10 5 04102 03102
1500 10 5 04152 03152
2200 10 5 04222 03222
3300 12 7.6 04332 03332
4700 16 10.2 04472 03472
6800 20 15.2 04682 03682
10000 22 17.7 04103 03103
15000 30 20.3 04153 03153
22000 40 30.5 04223 03223
February 1972 I | | l 35






2222 555

TUBULAR CERAMIC CAPACITORS

TYPE 1B

QUICK REFERENCE DATA

Capacitance range
Rated d.c. voltage
Tolerance on capacitance
Temperature coefficients
Basic specification

Category (IEC 68)

0,8 to 820 pFF

500 v

+5%, £0,5 or £0,25 pF
NP0, N150, N750

IEC 108, type 1B
40/085/21

APPLICATION

RZ 22070-1

Because low-K ceramic material is used, these capacitors have low losses, a high stab-
ility and display a linear temperature dependence of the capacitance. These features
render the capacitors ideally suited for application in high frequency equipment, es-
pecially in resonant circuits in which advantage can be taken of the linear temperature
coefficient to compensate the temperature dependence of other components.

These capacitors have connecting leads of 0,6 mm diameter with a pitch of a multiple of
one tenth of an inch, so that they are suitable for printed wiring circuits.

Tannarv 1976 H



2222 555 TUBULER CERAMIC CAPACITORS
TYPE 1B

DESCRIPTION

The capacitors consist of a ceramic tube, partly metallized on the outside and, except
for the smallest capacitances, internally metallized. A coating of transparent lacquer
protects the capacitors against atmospheric influences. The temperature coefficient, the
capacitance and the tolerances are indicated by means of a colour or a figure code. The
inner electrode is connected to the lead at the side of the colour dot for the temperature
coefficient.

MECHANICAL DATA Dimensions in mm

Qutlines

M N 7243670.2
H *06 H

0,4 to 0,9 g, depending on the dimensions.

Mass

Marking

Colour coded or figure coded, see Survey Ceramic Capacitors.

Mounting

Soldering conditions max. 270 °C, max. 10 s,

ELECTRICAL DATA

The capacitors are in conformity with IEC 108.

Unless stated otherwise, all electrical values apply at an ambient temperature of
20 + 2 9C, an atmospheric pressure of 930 to 1060 mbar and a relative humidity of
45 to 75%.

Capacitance values with tolerances

measured at 1 MHz, <5V see table II
Rated d.c. voltage 500 V
Test voltage (d.c.) for 1 min 1250 v

*) Maximum 6 mm for capacitors of 2,7 and 3, 3 pF.
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TUBULAR CERAMIC CAPACITORS 2222 555

Insulation resistance at 500 V d.c.
after 1 min.

Tan 6 at 1 MHz, < 5V for C of 5 to 50 pF

> 10. 000 MQ
<(15/C+0,7).10°3 (C in pF)

for C > 50 pF <10 x 1074, average < 5x10-4
Category temperature range -40 to +85 °C
Climatic category (IEC 68) 40/085/21
Temperature coefficients (Table I)
temperature coefficient tolerance on temperature coefficient
(ppm/degC) (ppm/degC)
NPO :0 for capacitance < 3 pF : =30/+250
: 3 to< 6 pF . =30/+120
6to< 10 pF : =30/+60
10 to < 15 pF : -30/+40
> 15 pF : + 30
N150 : =150 for capacitance < 3 pF . =30/+250

3to< 6pF : ~30/+120
6to< 10 pF : -30/+60
10 to < 15 pF : -30/+40
z 15 pF 1+ 30

N750 : -750 for capacitance < 3 pF 1 =120/+250

3 to< 6 pF t+120
6to< 10pF : 120
10to< 15 pF : %120
=z 15 pF :£120

Capacitors with a temperature coefficient according to P100, N033, NO75, N220,
N330, N470 and N1500 can be supplied, provided acceptable quantities are ordered.

Capacitance and tolerance

The following table gives the E12 capacitance series with a tolerance of 0. 25 pF,
0.5 pF and 5%, depending on the capacitance value. On request values appertaining
to the E24 series can be supplied, provided acceptable quantities are ordered. This
also applies to capacitors with tolerances of 20% of the E6 series, of 10% of the E12
series and with 2% and 1% tolerances for higher capacitance values.

) If the capacitor is connected to an a.c. source, the r.m,s. current must not ex-
ceed 500 mA, whilst the maximum r.m.s. voltage is _\/2: volts.

November 1972 I l
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2222 555 TUBULAR CERAMIC CAPACITORS

Table II
temperature coefficient
capacitance NPO NI50 N750
nom. tol. L P . L P . L P .
(pF) +) (mm) | (mm) suffix (mm) [(mm) suffix (mm) [ (mm) suffix
0.8 10.25 pF 12 7.6 57807
L 0.25 pF 12 7.6 157108
1.2 10.25 pF 12 7.6 57128
1.510.25 pF 12 7.6 157158
1.8 10.25 pF | 12 7.6 109188 12 7.6157188
2.2 (0.25 pF 12 7.6 109228 12 7.6 157228
2.7 0.5 pF 12 7.6 108278 12 7.6 156278
3.3 0.5 pF 12 7.6 108338 12 7.6 156338
3.910.5 pF | 12 7.6 108398 12 7.6 156398
4.710.5 pF | 12 7.6 108478 12 7.6 156478
5.6 0.5 pF | 12 7.6 108568 | 12 7.6 32568 | 12 7.6 156568
6.8 10.5 pF 12 7.6 [08688 12 7.6 132688 12 7.6 {56688
8.2 10.5 pF 10 5.1 {08828 10 5.1 132828 10 5.1 (56828
10 5% 10 5.1 (08109 | 10 5.1132109 | 10 5.1 156109
12 5% 10 5.1 {08129 | 10 S.132129 | 10 5.1 {56129
15 5% 10 5.1 (08159 10 5.1 132159 10 5.1 156159
18 5% 10 5.1 {08189 10 5.1 32189 10 5.1 (56189
22 5% 10 5.1 108229 10 5.1 132229 10 5.1 156229
27 5% 12 7.6 108279 | 12 7.6 132279 | 10 5.1 (56279
33 5% 12 7.6 108339 | 12 7.6 132339 | 10 5.1 (56339
39 5% 12 7.6 {08399 | 12 7.6 (32399 | 10 5.1 (56399
47 5% 14 7.6 108479 | 12 7.6 132479 | 10 5.1 (56479
56 5% 14 7.6 {08569 | 14 7.6 132569 | 12 7.6 {56569
68 5% 16 [10.2 (08689 | 16 |[10.2 |32689 | 12 7.6 |56689
82 59 18 | 12.7 |08829 | 16 |10.2 32829 | 12 7.6 56829
100 5 (7‘ 20, | 15.2 (08101 18 12.7 | 32101 12 7.6 56101
120 5 % 22 17.7 108121 20 15.2 132121 14 7.6 156121
130 S 26 120.3 (08151 | 24 |17.7 {32151 | 16 | 10.2|356151
180 5% 30 20.3 {08181 26 20.3 | 32181 18 12.7 156181
220 3% 34 |25.4 108221 | 30 |20.3 {32221 | 20 | 15.2 56221
270 3% 36 |25.4 (32271 | 22 |17.7 56271
330 3% 24 | 17.7 56331
390 59 ‘ 28 20.3 | 56391
470 5% 32 25.4 {56471
560 5% 38 | 30.5 |36561
680 59 44 | 35.6 |56681
820 57 52 | 40.6 | 36821
CATALOGUE NUMBER (for ordering) 2222 555 ..... , for suffix see Table Il
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OBSOLESCENT 2222 563

2222 565

UPRIGHT-MOUNTING CERAMIC CAPACITORS
TYPE 2

RZ 2207012
563-scries: Capacitance range 1,5 to 10000 pF
Rated d.c. voltage 300 V
565-series: Capacitance range 2200 to 10000 pF
Rated d.c. voltage 125V

APPLICATION

These ceramic capacitors are suitable for bypass, coupling and general purposes, where
low losses and high stability of capacitance are not of major importance. They feature a
high insulation resistance and a low inductance. The configuration of the terminals is
adapted to the printed wiring technique; when mounted in a vertical position, the capaci-
tors occupy a small area. '

The 565-series of capacitors have been designed for application where high voltages are
not required, e.g. transister equipment.

DESCRIPTION

The capacitor consists of an internally and externally fully metallized ceramic tube. The
connecting leads are of tinned copper, soldered to the metal layers. The capacitors are

coated with a tan-coloured insulation lacquer, which acts as a seal against moisture and
mechanical damage, and permits the capacitors to be mounted close together, or against
a metal plate.

Tanuarv 107A ” H 41



2222 563 UPRIGHT-MOUNTING CERAMIC
2222 565 CAPACITORS

MECHANICAL DATA

Dimensions in mm

563 -series <55 <55
4
-
v/
1y
b £
Q -
-l H
+ Vi -
0
7249980.1
\4
724,9979.1 -
Fig.1 . Fig.2

565-series
<45
]
-
\%}
vy L
p ,
n 4 751
v ®3
o~V o=
~ D
A olle 0.7
Y 7249981
Fig. 3
Marking

The capacitance value is indicated on the capacitor in colour code (see Survey
Ceramic Capacitors).
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2222 563
2222 565

UPRIGHT -MOUNTING CERAMIC
CAPACITORS

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at a temperature of
20 +5 ©C, at atmospheric pressure of 930-1060 mbar and a relative humidity

of <75 %.

Rated voltage
Test voltage for 1 min

Test voltage against coating
for 1 min

Insulation resistance at 500 V d.c.

(within 1 min)

Insulation resistance at 100 V d.c.

(within 1 min)
for C < 2500 pF
for C > 2500 pF
Losses measured at < 3.5 V

for C < 10 pF, parallel
damping at 100 kHz

for C = 10 to 180 pF,
tan & at 100 kHz

for C > 200 pF,
tan 6 at 1 kHz

Temperature dependence
from -25 to +85 °C

Category temperature range

Climatic category
(IEC68)

563 -series
500 V d.c.
1250 V d.c.

1250 V d.c.

> 10000 MQ2

> 5 MQ2
see Table I
see Table I

see Table I
-40 to +85 °C

40/085/21

565-series
125 V d.c.
375 Vd.c.

1250 V d.c.

> 10000 M2
2500 x 10000

cCoR M@

<350.104

+30to =50 %
-25 to +85 °C

25/085/21
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2222 563

UPRIGHT -MOUNTING CERAMIC
29922 565 CAPACITORS
AVAILABLE VERSIONS
563 -series (500 V)
Catalogue number 2222 563 .....
suffix, see table I
Table [
. suffix of | suffix of
capczgig)ance tolerance (m1;n) (}:fél_i) éé-: = f(T) Fig.l Fig.z
versions | versions
1.5 7 01158 05158
2 7.5 01208 05208
3 7 01308 05308
4 6.5 01408 05408
5 | pF 7.5 01508 05508
6 7.5 01608 05608
7 7 +10 % 01708 05708
8 7.5 01808 05808
Pl 8.5 01908 05908
10 7.5 01109 05109
15 7.5 02159 06159
22 7.5 25 02229 06229
33 7 02339 06339
47 9 02479 06479
68 8 02689 06689
100 20 % 7.5 100 02101 06101
150 7.5 02151 06151
220 8 FIS/=B %) 02021 | 06221
330 9 02331 06331
470 9.5 02471 06471
680 8 02681 06681
1000 8 03102 07102
1500 8 350 03152 07152
2200 8.5 03222 07222
3300 -20/+50 % | 11 + 15/—40 % 03332 07332
4700 14 03472 07472
6 800 19 03682 07682
10000 27 03103 07103
44 ll || July 1971



l

UPRIGHT-MOUNTING CERAMIC 2222 563
CAPACITORS 2222 565

565 -series (125 V)

Catalogue number 2222 565 .....
suffix, see table II

Table II
capacitance tolerance L suffix of
(pF) (mm) Fig.3 versions
2 200 8 02222
3 300 9 02332
4 700 -20/+50% - 9.5 02472
6 800 12 02682
10 000 16.5 02103

Sentember 1971 | | l ' 45






2222 625
2222 626

DISC TYPE CERAMIC CAPACITORS
TYPE 1B

RZ 22070-9
Capacitance range 0,47 to 100 pF
Rated d.c. voltage 400 V

APPLICATION

Because low-K ceramic material is used, these capacitors have low losses, a high
stability and display a linear temperature dependence of the capacitance. These features
render the capacitors ideally suited for application in high frequency equipment, es-
pecially in resonant circuits in which advantage can be taken of the linear temperature
coefficient to compensate the temperature dependence of other components.

DESCRIPTION

The capacitor consists of a ceramic disc, provided with a silver plating at both sides to
which the connecting leads are soldered. The body of version 2222 626 is covered with
a grey lacquer that ensures an excellent behaviour under humid conditions. The body of
version 2222 625 is partly covered with a grey lacquer so that the leads remain clean;
the whole is protected against atmospheric influences by a coating of material which
permits soldering of the leads.

Tanuary 1976 l . l | 47



2222 625

DISC TYPE CERAMIC CAPACITORS

2222 626

T
|

MECHANICAL DATA

Dimensions in mm

.4— D max -+

72470552
2222 625
partly insulated

7268051

2222 626
insulated

For D and-S see Table II.

l\/_[d rking

Figure code for capacitance value (sce Survey Ceramic Capacitors), colour code for

temperature coefficient (see Table 1).

ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at a temperature of
20 +5 “C, an atmospheric pressure of 930-1060 mbar and a relative humidity

of <75 9.
Rated voltage
Test voltage for 1 min

Insulation resistance at 500 V d.c.
(within 1 min)

Losses (tan 6) at | MHz,
measured at a voltage of < 3.5 V a.c.
for C < 10 pF

for C = 10 pF
Category temperature range
Climatic category (IEC68)

Capacitances and tolerances

400 V d.c.
1100 V d.c.

> 10000 M2

_ .ol
C(pF)
<10x 1074

-40 to +85 YC
40/085/21
see Table II
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DISC TYPE CERAMIC CAPACITORS

2222 625
2222 626

Temperature coefficients (Table I)

tolerance

temp. coeff. C
(10—9/deg C)

(10-6/deg C)

t.c. marking
colour

P100: +100 -40 to +120

red/violet

for C < 20 pF:

~40to+120
NPO: 0 for C > 20 pF:
' -40 to +40

black

for C < 20 pF:
-40 to +60
for C > 20 pF:
-40 to +40

N150: ~150

orange

for C < 20 pF:
~120 to +230
for C > 20 pF:
-120 to+120

N750: =750

violet

Capacitors with temperatuve coefficients according to NO75, N220, N470 and
NI500 can be supplied, provided acceptable quantities are ordered.

Composition of the catalogue number

Partly insulated version: 2222 625 ,....
Insulated version: 2222 626 .....

suffix, see Table 1T

November 1972 H

| 49



/

00T 10195 I 6 % S 00T
78 6289% € 6 - % S 78
89 68996 ¢ 8 % S 89
9s 69595 € 8 % S 9s
L¥ 6L%9S € 8 6LYTE € 6 % S L¥
6¢ 66£9S € 8 66€7¢ S 6 66£80 € 6 % S 6¢
€e 6££9S ¢ 8 6£€T¢ ¢ 8 6££80 € 6 % S £e
LT 6LT9S € 8 6LTCE € 8 6L280 9 8 % S LT
(44 62798 € 9 62228 € 8 62280 € 8 % S a4
8T 68199 e 9 6812C¢ € 3 63180 € 8 68120 e 6 % S 8T
ST 65196 ¢ 9 6S12¢ ¢ 8 6ST180 ¢ 8 6ST1Z0 € 6 % S ST
A 62196 | S°g 9 62TC¢E € 9 62180 € 8 62120 9 8 % S Al
(0] 60195 ¢ S 6012¢ ¢ 9 60180 ¢ 9 60120 ¢ 8 ad ¢ 0t
78 87898 | S°‘¢ S 878C¢ € 9 87880 € 9 87820 ¢ 8 Jd <0 7°8
89 88996 ¥ S 8897¢ € 9 88980 € 9 88920 S 8 ad g0 80
9°g 89596 € 9 89sze | S‘¢ 9 89580 € 9 89620 ¢ 3 ad g0 9°g
LY 8LF9C | St 9 8L¥TE ¢ S 8L%80 g‘e 9 8L¥Z0 ¢ 8 ad g0 LY
6°¢ 86€9S ¥ 9 86£7¢ | S‘¢ S 86£80 4 9 86£20 € 9 ad ¢‘p 6°¢
£e 869G | S'¢ S 8€Te ¥ S 8££80 S‘e S 8£¢70 ¢ 9 ad g0 ge
LT 8L29¢ i S 8LTze | S% S 8,780 ¥ o 8L220 ¢ 9 ad g0 LT
7T 87TLS | S‘F S 87T¢¢e S S 82260 S‘e 9 877¢0 | S°‘¢ 9 Jd ¢z 0 ¢
8 T 88TLS S S ’ 88160 S‘e S 881¢0 | S°¢ S ad ¢sz‘o 8°T
ST 8ST¢€0 S‘e S ad ¢z-o ST
1 871€0 7 S 4d ¢z-o0 1
0°‘1 80T€0 ¢ 9 ad sz ‘o 01
SL‘0 LSLEO | S‘¢ S ad ¢sz‘o SL 0
LV 0 LL¥E0 | S'F S ad ¢zo L¥0
(ad) X|ns | (wur) | (wi) XIJyns | (wur) | (W) Xijgns | (ww) | (wur) Xigns| (wur) | (wur) (F (sd)
ON "782 deum NNEQ CN “189 Nmam KNEQ ON ‘B2 ngm N.mEQ ON ‘382 xmam ummED ‘103 ‘uwou
-deo 0SLN 0STN 0dN 001d
‘wou JU2101J3900 2anjeiadulal aouejoeded

(II @219e.1) SeodoueIalol pue sodouejidede)

July 1974

50



2222 627

APPLICATION

DISC TYPE CERAMIC CAPACITORS
TYPE 2

RZ 22070-9
Capacitance range 100 to 3300 pF
Rated d.c. voltage 400 V

These capacitors are suitable for coupling and decoupling where a low self-inductance
and a high insulation resistance are required. They occupy only a small area on printed-

wiring boards.

DESCRIPTION

The capacitor consists of a ceramic disc, provided with a silver plating at both sides to
which the connecting leads are soldered. The body of the capacitor is partly covered with
a brown lacquer so that the leads remain clean. The whole is protected against atmos-
pheric influences by a coating of material which permits soldering of the leads.

January 1976
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i
2222 827 DISC TYPE CERAMIC GAPACITORS l

MECHANICAL DATA

Dimensions in mm

For D and S see Table.
Marking 15405 la- 7247055.1

The capacitors are figure coded, see Survey Ceramic Capacitors. They are provided
with a blue mark at the top for the applied ceramic material.
ELECTRICAL DATA

Unless otherwise specified, all electrical values apply at a temperature of
20+ 5 9C, an atmospheric pressure of 930-1060 mbar and a relative humidity
of <75 Y.

Rated voltage 400 V d.c.
Test voltage for 1 min 1250 V d.c.
Insulation resistance at 500 V d.c.
{within 1 min) > 10000 MS2
Losses (tan 6) at 1 kHz,
measured at < 3.5 V a.c. <350.1074
Category temperature range -40 to +85 °C
Climatic category (IEC68) 40/085/21
capacitance tolerance Dmax Smax suffix of
(pF) (%) (mm) (mm) cat. number
100 5 4,5 14101
150 5 3,5 14151
220 6 3,5 14221
330 6 3,5 14331
470 - 6 3 14471
680 20/450 6 3 14681
10600 8 3 14102
1500 9 3 14152
2200 8 3 14222
o 3300 9 3 14332

Catalogue number 2222 627 .....
suffix, see Table above
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DISC TYPE CERAMIC CAPACITORS
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2222 629
2222 630
2222 640 -

MINIATURE CERAMIC PLATE CAPACITORS

TYPE 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 100 vV 100V
Tolerance on capacitance ~20/+80% +10% -20/450%
Basic specification IEC 187 IEC 187 IEC 187
Category (IEC 68) 10/055/21 55/085/21 55/085/21

A54490-2

APPLICATION

In a great variety of electronic circuits where a non-linear change of the capacitance with
the 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.
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2222 629

2222 630 MINIATUR E CERAMIC PLATE CAPACITORS

2222 640 TYPE 2

The capacitors are protected by several layers of lacquer that ensures a good behaviour
under humid conditions and is resistant against the commonly used cleaning solvents.

They are tan coloured.
No silver migration can occur.

MECHANICAL DATA Dimensions in mm

The capacitors are available in six versions:

Table 1

lead spacing lead length lead dia Fig. catalogue

L number %)

2222 629 03...

5,08 (0,2 in) =15 0,6 (0,024 in) 1 2222 630 03...
2222 640 03...

0 2222 629 06. ..

5,08 (0,2 in) 6 - 0,6 (0,024 in) 1 2222 630 06. ..
2222 640 06. ..
2222 629 01...

2,54 (0,1 in) =15 0,6 (0,024 in) 2 2222 630 01...
2222 640 01...

0 2222 629 05...

2,54 (0,1 in) 6 2 0,6 (0,024 in) 2 2222 630 05...
2222 640 05...
2222 629 02...

2,54 (0,1 in) =15 0,4 (0,016 in)**) 3 2222 630 02...
2222 640 02. ..
2222 629 07...

3,0 =10 0,6 (0,024 in) 4 2222 630 07...
2222 640 07...

Qutlines

05— r——B-H],S—» l<—-— B+05 —»
n8 || ”*l”"”
‘* L
208 L sou
4 508 / 2 ;_ £02 D06 7sesess Tx02” T t
+03 B0 s ’ M
Fig.1 Fig. 2 Fig.3 Fig.4 /s 3203 -

*) 3 dots to be replaced by code for capacitance value, see Tables 3,

**) Flexible leads.

4 and 5.
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2222 629
MINIATURE CERAMIC PLATE CAPACITORS 2222 630

TYPE 2 2222 640

Table 2
BxH approx.
size (mm) mass
Fig. 1 Figs.2 and 3 Fig. 4 ()

I 6x5 3x4 3x7,5 0,14
11 6x6 4x5 4x8,5 0,15
I 6x7 5x6 5x9,5 0,17
v 6x8 6x7 6 x 10,5 0,20

The thickness of the capacitors does not exceed 2, 1 mm (0,08 in), except for a few types
as is indicated in Table 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. Capacitors, shown in Fig.4 are very suitable
for mounting on printed-wiring boards with plated-through holes.

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 in black script according to Tables 3, 4 and 5.

Mounting

When bending, cutting or flattening the leads, one should relieve them of the applied load
at the capacitor body.

Soldering conditions max. 250 °C, max. 5 s
max. 270 °C, max. 3 s

Capacitors shown in Fig. 4 can be mounted on printed-wiring boards with a pitch of
2,54 mm or 5,08 mm (hole diameter 0, 8 mm).
The leads are self-clamping and hold the capacitor body at a fixed distance from the board.
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2222 629
2222 630
2222 640

MINIATURE CERAMIC PLATE CAPACITORS

TYPE 2

Capacitors 2222 629 (colour mark green)

— The capacitors are in conformity with the IEC 187.
Unless otherwise specified all electrical values apply at a temperature of 20 * 2 0C, an
atmospheric pressure of 930-1060 mbar and a relative humidity = 75%.

Capacitance values

measured at 1 kHz, < 1,5V
Tolerance on the capacitance

1000 - 22000 pF; E 3 series (see Table 3)
-20 to +80%

Rated d.c. voltage at 55 oC 63V
Derated d.c. voltage at 85 0C 40V
 Test voltage (d.c.) for 1 min 200V
— Test voltage (d.c.) of coating for ! min 200V
Insulation resistance at 10V (d.c.)
after 1 min > 1000 M€
Tan & at 1 kHz, <1,5V <3,5%
Category temperature range -10 to +55 °C
Storage temperature range ~40 to +85 °C
Climatic category (IEC 68) 10/055/21
Table 3
cap. size markin code in catalogue
(pF) see Table 2 € number, see Table 1
1000 1 n0 102
2200 I 2n2 222
4700 I 4n7 472
10000 T 10n 103
22000 v 22n 223
100 7269191
AC faikHz | |
< V=01V
(0/0}
0 T,
N
\\
/ N
e ~o
R g
-100 .
=50 0 50 T (°C) 100
Fig.5

Typ. capacitance change with respect to the capacitance at 20 9C versus temperature,
The dotted lines give an indication of the behaviour at higher and lower temperatures.
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2222 629

MINIATURE CERAMIC PLATE CAPACITORS 2222 630
TYPE 2 2222 640
100 ] [ 72691951
f=1kHz
AC Vac =01V (rm.s)i—
c T=25°
(%)
0
i S
ig. 6 AN
Typical capacitance change \-\\
with respect to the capacitance s
value at 0 V, as a function of ™
d.c. voltage.
-100
4] 50 100 Vge (V) 150
100 T 7269192
|
f=1kHz
AC
C ——
(%) —_
ov —
0 <10V —_
Fig.7 ™~ 20‘|’
Typical capacitance change / /‘;0_‘1*
with respect to the capacitance 60V \:\Q
value at 0 V and 25 OC, as a /A /j‘:!::—\\\
function of temperature at P 8ov, T
different d.c, voltages. [ I
-100
-50 (4 50 T (°C) 100
10 7269193.1
tanb f=1kHz
an - T
(%) v=01v
5
=~~~ i
Fig. 8 >
Typical tan 6 as a function -
of temperature. e ]
0 e
—~50 0 50 T (°C) 100
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2222 629

2222 630 MINIATURE CERAMIC PLATE CAPACITORS
2222 640 TYPE 2
ELECTRICAL DATA

Capacitors 2222 630 (colour mark yellow)

—= The capacitors are in conformity with IEC 187.
Unless otherwise specified all electrical values apply at a temperature of 20 + 2 0C, an
atmospheric pressure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values,

measured at 1 kHz, < 1,5V 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 > 1000 MQ
Tan 6 at 1 kHz, <1,5V < 3,5%
Maximum voltage dependence of the
capacitance between 0 and 40 V ~5%
Category temperature range -55 to +85 °C
Storage temperature range -55 to +85 °C
Climatic category (IEC 68) 55/085/21
Table 4
iz Z
cap. Sseee markin cataloci(ienumber cap. Ssleee catalocoieni:mber
®F) Talz’le 1 e Table 1 ®F) Takz’le marking seeg’\;‘able 1
180 %) I nl8 181 1000 T In0 102
220%) 1 n22 221 1200 11 1n2 122
270 I n27 271 1500 11 In5 152
330 I n33 331 1800 II In8 182
390 I n39 391 2200 111 2n2 222
470 I n47 471 2700 1 2n7 272
560 I n56 561 3300 v 3n3 332
680 I n68 681 3900 v 3n9 392
820 I n82 821 4700 v 4n7 472
T [TTTTTT] e
i AC -~ average value AC
C — —quaranteed limits C
(/o) [ I (%%o)
> PSSy -
0 I o o = 0
f‘:—— T 4+ Mt
-55°C _| 1 20°C 85°C
N 1] I
_so 1] [ 1 | 1 %o i
~100 -50 0 50 Tc) 100 10 10? 103 104 f (Hz) 105
Fig.9. AC with respect to C at 20 °C, Fig. 10. Typ. AC with respect to C at
— as a function of temperature. 300 Hz, as a function of frequency.

*) Maximum thickness 2,5 mm (0, 1 in).
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2222 629
MINIATURE CERAMIC PLATE CAPACITORS 2222 630
TYPE 2 2222 640
100 | l 72691961
f=1kHz
AC Ve =0,1V (tms) —
C T=25°C
(%)
0
Fig. 11
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 72591L_
f=1kHz
AC
c e
(%) =
) oV —_
. 0 | 30V | f—
e cech I o e O W Y
ypical capacitance change 1 I e o 100V ]
with respect to the capacitance /////; — |
value at 0 V and 25 0C, as a a1
function of temperature at :/
different d.c. voltages.
-25
—50 0 50 T (°C) 100
10 | 7269190.1
f=1kHz
tand v=01V | |
(°/o) '
N\
5 \\
N
I~
Fig.13 T -
Typical tan 6 as a function ~
of temperature. 0
—50 0 50 T (°C) 100
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2222 629

2222 630 MINIATURE CERAMIC PLATE CAPACITORS
2222 640 TYPE 2
ELECTRICAL DATA

Capacitors 2222 640 (colour mark blue)

The capacitors meet the essential requirements of IEC 187.

Unless otherwise specified all electrical values apply at a temperature of 20 + 2 0C, an
atmospheric pressure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values,

measured at 1 kHz, < 1V 1000-10 000 pF; E6-series (see Table 5)
Tolerance on the capacitance -20/+50%
Rated d.c. voltage 100V
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 = 3000 M@
Tan 6 at 1 kHz, <1V < 3,5%
Category temperature range ~55 to +85 °C
Storage temperature range -55 to +85 0C
Climatic category (IEC 68) 55/085/21
7z ESSS_ZL
0 vain
ac / \
(%) N
//
25 / \
II N
N
-50
-100 ~-50 0 50 TI(°C) 100

Fig. 14. Typical capacitance change versus temperature.
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2222 629

MINIATURE CERAMIC PLATE CAPACITORS 2222 630
TYPE 2 2222 640
Table 5
capacitance size marki code in catalogue
(PF) see Table 2 arking number, see Table 1
1000 I n0 102
1500 1 In5 152
2200 1 2n2 222
3300 11 3n3 332
4700 I 4n7 472
6800 111 6n8 682
10000 v 10n 103
7765551.1
0 -y
[
AC
T e
%)
25 S =
2 N =
N —_—
~50
0 50 Vvi 100
Fig. 15. Typical capacitance change with respect to the capacitance at 20 °C versus
temperature.
7272623
! =1
oV f=1kHz
0 20V
40V
Ac TSN
oc ///—*‘\ N\
(%) //4/ NN
. 60V RN |
50 p 80V ; \
100V 7
-100
-100 -50 0 50 T (°c) 100

Fig. 16. Typical capacitance change with respect to the capacitance value of § Vand250°C,
as a function of temperature at different voltages.
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IINIATURE CERAMIC PLATE CAPACITORS

2222 629
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2222 631-632
2222 638
2222 641-643

MINIATURE CERAMIC PLATE CAPACITORS
TYPE 1B

temperature compensating types

QUICK REFERENCE DATA

Capacitance range ) 0, 56 to 560 pF (E12 series)

Rated d.c. voltage 63 V or 100 V '

Tolerance on capacitance +2% or £0,25 pF

Temperature coefficients P100, NPO, NO75, N150, N220
N330, N470, N750, N1500

Basic specification 1EC 108, type 1B

Category (IEC publ. 68) 55/085/21

A54490-2

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 MINIATURE CERAMIC PLATE CAPACITORS

2222 641-643 TYPE 1B

I

DESCRIPTION

The capacitors consist of a thin rectangular ceramic plate, both sides being metallized
and provided with connccting 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 themselves by small dimensions, narrow tolerances on the
lead spacing and very little and well defined lacquer on the leads. The electrical proper-
ties are characterized by low losses, a very close standard tolerance 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

The capacitors are available in six versions:

Table 1
lead spacing lead length lead diameter Fig. catalogue

L number *¥¥
5,08 (0,2 in) =15 0,6 (0,024 in) 1 2222 638 .....
5,08 (0,2 in) 6.9 0,6 (0,024 in) 1 2222 642 .....
2,54 (0,1 in) =z 15 0,6 (0,024 in) 2 2222 631 .....
2,54 (0,1 in) 69 0,6 (0,024 in) 2 2222 641 .....
2,54 (0,1 in) = 15 0,4 (0,016 in)*¥) 3 2222 632 .....
3.0 =10 0,6 (0,024 in) 4 2222 643 .....
Outlines Dimensions in mm

£
_’{ H+05
/ . 1,7£0,2
] :
y ] ¥

4/ 508203/ o0g L
T i Tase D«m,s |

7261671

Fig. 1 Fig.2 Fig. 3

*) 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.

) Flexible leads.

) For suffix see Tables 3 to 11.

|
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MINIATURE CERAMIC PLATE 2222 631-632
CAPACITORS 2222 638

TYPE 1B 2222 641-643

Table 2
BxH approx.
size (mm) mass
Fig.1 Fig.2,3 Fig. 4 (g)
1 6 x5 3x4 3x7,5 0,14
11 6x6 4x5 4x 8,5 0,15
1111 6x7 5x6 5x9,5 0,17
v 6x 8 6x7 6 x 10,5 0, 20
\Y% 6x 11 6 x 10 6 x 13,5 0, 20

The thickness of the capacitors does not exceed 2,1 mm (0,08 in), except for a few types
as is indicated in Tables 3 to 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 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.

Capacitors shown in Fig. 4 are very suitable for mounting on printed-wiring boards with
plated-through holes.

Marking

The temperature coefficient is indicated by a colour code as per IEC and EIA recommen-
dations.
The capacitance value is indicated by figures in black script.

Mounting

When bending, cutting or flattening the leads, they should be relieved of the applied load
at the capacitor body.

Soldering conditions max. 250 °C, max. 5 s or
max. 270 °C, max. 3 s.

Capacitors shown in Fig. 4 can be mounted on printed-wiring boards with a grid of

2,54 mm or 5,08 mm (hole diameter 0, 8 mm).

In either case the leads are self-clamping and keep the capacitor body at a certain spacing
from the board.

PACKAGING

1000 pieces per box.
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2222 631-632 h MINIATURE CERAMIC PLATE
2222 638 CAPACITORS
2222 641-643 TYPE 1B

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 108.
Unless stated otherwise all electrical values apply at an ambient temperature of 20 +2 °C,
an atmospheric pressure of 930 to 1060 mbar and a relative humidity of 45 to 75%.

Capacitance values and tolerances,

measured at 1 MHz, < 5V %) see Tables 1to 9
Rated d.c voltage 63V or 100V
Test voltage (d.c.) for 1 min 200 V or 300 V
Test voltage (d.c.) of coating for 1 min 200 V or 300 V

Insulation resistance after 1 min
— at 100 V(d.c.) for 63 V capacitors

at 100 V(d.c.) for 100 V capacitors 10 000 MS2

v/

Tan 6 at 1 MHz, < 5V *)

for C < 50 pF <15 (% +0,7) 10™4; max. 55.1074
for C > 50 pF <15.1074

Category temperature range -55 to +85 °C

Climatic category (IEC68) 55/085/21

#) Including 2 mm per connecting lead.
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MINIATURE CERAMIC PLATE

CAPACITORS
TYPE 1B

2222 631-632
2222 638

2222 641-643

Capacitors with a temperature coefficient P100, rated voltage 100 V(d.c.)

Capacitance range

Temperature coefficient of the

capacitance (

C.AT)

Tolerance on the temperature
coefficient for C < 20 pF
for C > 20 pF

Marking colour of the temperature

0,56 to 47 pF (E 12 series)

+100 ppm/°C

-40 to +120 ppm/°C
+40 ppm/°C

coefficient red/violet
Table 3 size suffix of

cap. tolerance | see marking | catalogue number
(pF) Table 2 see Table 1
0,56%*) 1 +0, 25 pF I P56 03567
0,68%) | £0,25 pFl 1 P68 03687
0,82%) | £0, 25 pF 1 p82 03827
1,0 %)| 0,25 pF| I 1p0 03108 -
1,2 +0, 25 pF 1 1p2 03128
1,5 +0, 25 pF 1 1p5 03158
1,8 +0,25 pF| 1 1p8 03188
2,2 £0,25 pF| 1 2p2 03228
2,7 0, 25 pF 1 2p7 03278
3,3 +0, 25 pF 1 3p3 03338
3,9 +0, 25 pF 1 3p9 03398
4,7 £0,25 pF| 1 4p7 03478
5,6 *0, 25 pF 1 5p6 03568
6,8 +0, 25 pF 1 6p8 03688
8,2 +0, 25 pF 1 8p2 03828

10 +2% 11 10p 04109

12 £2% 11 12p 04129

15 +29 11 15p 04159

18 £2% jii 18p 04189

22 2% 111 22p 04229

27 2% v 27p 04279

33 2% v 33p 04339

39 2% A% 39p 04399

47 +2% v 47p 04479

*) Maximum thickness 2,5 mm (0, ! in).
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2222 631-632
2222 638
2222 641-643

MINIATURE CERAMIC PLATE
CAPACITORS

TYPE 1B

Capacitors with a temperature coefficient NPQ, rated voltage 100 V(d.c.)

Capacitance range

Temperature coefficient of the

. AC
capacitance (E—A_T)

Tolerance on the temperature

1,8 to 120 pF (E 12 series)

0 ppm/©°C

coefficient for C < 20 pF -40 to +120 ppm/°C
for C > 20 pF +40 ppm/°C
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 1 1p8 09188
— 2,2%) | £0,25 pF I 2p2 09228
2,7 *0, 25 pF 1 2p7 09278
3,3 0, 25 pF 1 3p3 09338
3,9 *0, 25 pF 1 3p9 09398
4,7 +0, 25 pF I 4p7 09478
5,6 +0, 25 pF I 5p6 09568
6,8 +0, 25 pF I 6p8 09688
8,2 +0, 25 pF I 8p2 09828
10 2% 1 10p 10109
12 +2% I 12p 10129
15 +2% 1 15p 10159
18 2% 1 18p 10189
22 *2% 11 22p 10229
27 2% II 27p 10279
33 2% 11 33p 10339
39 2% I 39p 10399
47 +2% 111 47p 10479
56 +2% 111 56p 10569
68 2% v 68p 10689
82 +2% v 82p 10829
100 £2% v nl0 10101
120 2% A% nl2 10121

*) Maximum thickness 2,5 mm (0, 1 in).
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MINIATURE CERAMIC PLATE

CAPACITORS
TYPE 1B

2222 631-632
2222 638
2222 641-643

Capacitors with a temperature coefficient N075, rated voltage 63 V(d.c.)

Capacitance range

Temperature coefficient of the

capacitance (

AC
C.AT

)

Tolerance on the temperature

coefficient

for C < 20 pF

for C > 20 pF

Marking colour of the temperature

3,9 to 120 pF (E 12 series)

=75 ppm/°C

-40 to.+60 ppm/OoC
+40 ppm/°C

coefficient red
Table 5 size ' suffix of )
cap. tolerance see marking | catalogue number
(pF) Table 2 see Table 1
3,9%) | £0,25 pF 1 3p9 27398
4,7%) | £0,25 pF I 4p7 27478 -
5,6 +0, 25 pF 1 5p6 27568
6,8 +0, 25 pF 1 6p8 27688
8,2 +0, 25 pF I 8p2 27828
10 +2% 1 10p 28109 -
12 27 1 12p 28129 =
15 +29 1 15p 28159 =
18 £2% I 18p 28189
22 +2% 11 22p 28229
27 +2% I 27p 28279
33 £2% 11 33p 28339
39 £2% 1 39p 28399
47 2% 111 47p 28479
56 +2% 11 36p 28569
68 +2% v 68p 28689
82 2% v 82p 28829
100 +29% \% nl0 28101
120 2% A% nl2 28121

*) Maximum thickness 2,5 mm (0, 1 in).
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2222 631-632

2222 638

2222 641-643

MINIATURE CERAMIC PLATE
CAPACITORS
TYPE 1B

Capacitors with a temperature coefficient N150, rated'voltage 100 V(d.c.)

Capacitance range

Temperature coefficient of the

capacitance (

~

Tolerance on the temperature

coefficient

coefficient

Table 6

3,9 to 150 pF (E 12 series)

E.“/ET) =150 ppm/°C
for C < 20 pF -40 to +60 ppm/°C
for C > 20 pF +40 ppm/OC

Marking colour of the temperature
orange

i size suffix of

cap. tolerance see marking | catalogue number

(pF) Table 2 see Table 1

3,9%) | *0,25 pF I 3p9 33398
4,7%) | *0,25 pF I 4p7 33478
5,6 +0, 25 pF 1 5p6 33568
6,8 +0, 25 pF I 6p8 33688
8,2 +0, 25 pF 1 8p2 33828
10 +2% 1 10p 34109
12 2% 1 12p 34129
15 2% I 15p 34159
18 2% I 18p 34189
22 +2% 1 22p 34229
27 +2% I 27p 34279
33 +2% I 33p 34339
39 2% I 39p 34399
47 £2% I 47p 34479
56 +2% m 56p 34569
68 2% 1 68p 34689
82 +2% v 82p 34829
100 +2% v nl0 34101
120 2% A% nl2 34121
150 2% v nl5 34151

*) Maximum thickness 2,5 mm (0, 1 in).

|
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MINIATURE CERAMIC PLATE
CAPACITORS
TYPE 1B

2222 631-632
2222 638
2222 641-643

Capacitors with a temperature coefficient N220, rated voltage 63 V (d.c.)

Capacitance range

Temperature coefficient of the

capacitance (
C

AT

)

Tolerance on the temperature
for C < 20 pF

coefficient

Marking colour of the temperature

coefficient

Table 7

3,9 to 150 pF (E12 series)

~220 ppm/°C

~40 to +60 ppm/°C

for C > 20 pF . %40 ppm/°C
yellow
size . suffix of
cap. tolerance see marking catalogue number
(pF) Table 2 see Table 1
3,9%) | £0,25pF I 3p9 39398
4,7%) | £0,25 pF I 4p7 39478 ) -«
5,6%) | 0,25 pF I S5pb 39568 <
6,8 0,25 pF I 6p8 39688
8,2 + 0, 25 pF I 8p2 39828
10 +2% I 10p 40109
12 +2% I 12p 40129
15 +£2% 1 15p 40159
18 +2% I 18p 40189
22 +29% I 22p 40229
27 2% 11 27p 40279
33 +2% 11 33p 40339
39 +2% 11 39p 40399
47 2% 11 47p 40479
56 +29% I 56p 40569
68 2% 111 68p 40689
82 +2% v 82p 40829
100 +2% v nl0 40101
120 2% Vv nl2 40121
150 +2% A% nl5 40151

) Maximum thickness 2,5 mm (0, 1 in).
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2222 631-632
2222 638
2222 641-643

MINIATURE CERAMIC PLATE

CAPACITORS

TYPE 1B

T

Capacitors with a temperature coefficient N330, rated voltage 100 V(d.c.)

Capacitance range
Temperature coellicient of the

=)

capacitance (C AT

Tolerance on the temperature
coefficient

Marking colour of the temperature

4,7 to 180 pF (E

=330 ppm/°C

+ 60 ppm/OC

12 series)

coelficient green
Table § size suffix of
cap. tolerance see marking | catalogue number
(pF) Table 2 see Table 1
4,7%) | +£0,25 pF 1 4p7 45478
5,6%) | £0,25 pF 1 Spb 45568
6,8 + 0,25 pF I 6p8 45688
8,2 +0,25 pF I 8p2 45828
10 +0,25 pF 1 10p 46109
12 +2% I 12p 46129
15 2% 1 15p 46159
18 2% 1 18p 46189
22 2% I 22p 46229
27 £29% I 27p 46279
33 2% I 33p 46339
39 £2% 11 39p 46399
47 £2% I 47p 46479
56 2% 1 56p 46569
68 2% I 68p 46689
82 2% 111 82p 46829
100 +2% v nl0 46101
120 2% v nl2 46121
150 2% Vv nls 46151
180 2% v nl8 46181

*) Maximum thickness 2,5 mm (0, 1 in).
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MINIATURE CERAMIC PLATE

CAPACITORS

TYPE 1B

2222 631-632
2222 638
2222 641-643

Capacitors with a temperature coefficient N470, rated voltage 100 V(d.c.)

Capacitance range

Temperature coefficient of the

capacitance (

)

Tolerance on the temperature

coefficient

Marking colour of the temperature

coefficient

Table 9

6,8 to 220 pF (E12 series)

-470 ppm/°C

C.AT
for C < 20 pF =90 to +250 ppm/°C
for C > 20 pF + 90 ppm/°C
blue
size suffix of
cap. tolerance see marking | catalogue number
(pF) Table 2 see Table 1
6,8%) | £0,25pF I 6p8 51688
8,2%) | +£0,25pF 1 8p2 51828 -
10 +2% 1 10p 52109
12 +2% I 12p 52129
15 +2% 1 15p 52159
18 +2% I 18p 52189
22 +2% 1 22p 52229
27 2% 1 27p 52279
33 +2% I 33p 52339
39 +2% 1 39p 52399
47 2% 11 47p 52479
56 2% 11 56p - 52569 ¢
68 2% 11 68p 52689
82 £2% 111 82p 52829
100 +2% 111 nl0 52101
120 +2% v nl2 52121
150 2% v nls 52151
180 +2% A% nlsg 52181
220 +2% A% n22 52221

*#) Maximum thickness 2,5 mm (0, 1 in).
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2222 631-632
2222 638
2222 641-643

MINIATURE CERAMIC PLATE

CAPACITORS

TYPE 1B

Capacitors with a temperature coefficient N750, rated voltage 100 V(d.c.)

Capacitance range
Temperature coefficient of the
pacitance (==oe)
capacitance (==
pe C.AT
Tolerance on the temperature

coefficient for C < 20 pF
for C > 20 pF

Marking colour of the temperature

3,9 to 330 pF (E12 series)

=750 ppm/°C

=120 to +250 ppm/°C

* 120 ppm/°C

coefficient violet
Table 10 size suffix of
cap. tolerance see marking | catalogue number
Table 2 see Table 1
3,9%) | £0,25pF 1 3p9 57398
4,7 + 0,25 pF I 4p7 57478
5,6 +0,25pF I 5p6 57568
6,8 +0,25 pF I 6p8 57688
8,2 + 0,25 pF 1 8p2 57828
10 2% 1 10p 58109
12 +2% I 12p 58129
15 2% 1 15p 58159
18 2% 1 18p 58189
22 2% 1 22p 58229
27 £29 1 27p 58279
33 2% 1 33p 58339
47 +2% I 47p 58479
56 £2% 1I 56p 58569
68 +2% I 68p 58689
82 £2% 11 82p 58829
100 2% 11 nl0 58101
120 2% 11 nl2 58121
150 2% m nls 58151
180 2% v nl8 58181
220 2% v n22 58221
270 2% v n27 58271
330 2% v n33 58331

*) Maximum thickness 2,5 mm (0, 1 in).
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MINIATURE CERAMIC PLATE 2222 631-632
CAPACITORS 2222 638
TYPE 1B 2222 641-643

Capacitors with a temperature coefficient N1500, rated voltage 100 \./(d. c.)

Capacitance range 18 to 560 pF (E12 series)
Temperature coeificient of the

) o i -1500 ppm/°C

. AC
capacitance (
C.AT

Tolerance on the temperature

coefficient +500 ppm/°C
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% 1 18p 70189
22 +2% 1 22p 70229
27 +2% 1 27p 70279
33 2% 1 33p 70339
39 2% 1 39p ~ 70399
47 +2% I 47p 70479
56 2% I 56p 70569
68 +2% I 68p 70689
82 +29% 1 82p 70829
100 2% 11 nl0 70101
120 +2% 11 nl2 70121
150 2% 11 - nl5 70151
180 2% 11 nl8 70181
220 +2% I n22 70221
270 2% I n27 70271
330 2% v n33 70331
390 + 2% v n39 70391
470 +2% v n47 70471
560 +2% \4 ns6 70561

*) Maximum thickness 2,5 mm (0, 1 in).
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MINIATURE CERAMIC PLATE
CAPACITORS
TYPE 1B

2222 631-632
2222 641-643

2222 638
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2222 631-632
2222 638

MINIATURE CERAMIC PLATE

CAPACITORS

2222 641-643

TYPE 1B
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2222 650

MINIATURE CERAMIC PLATE CAPACITORS

TYPE 1B, 500 V (d.c.)

temperature compensating types

Tolerance on capacitance
Temperature coefficients
Basic specification

Category (IEC68)

QUICK REFERENCE DATA
Capacitance range 0,47 to 270 pF (E12 series)
Rated d.c. voltage 500 V

+2%or 0,25 pF

P100, NP0, N150, N750, N1500
IEC 108, type 1B

55/085/21

APPLICATION

RZ 298873

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 dimensions
and close tolerance on lead-spacing the capacitors are very suitable for circuitry with

high component density.

i
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MINIATURE CERAMIC PLATE

2222 650 CAPACITORS

DESCRIPTION

The capacitors consist of a rectangular ceramic plate, both sides being metallised
andprovided with connecting leads. They are insulated by a coating that ensures an
excellent behaviour under humid conditions. The colour of the capacitor body is grey.
Characteristic electrical properties are low losses, a very close tolerance on the
capacitance (0.25 pF or 2%) and high stability. As the capacitors do not have silver
electrodes, no silver migration *) can occur.

MECHANICAL DATA
Dimensions in mm
Table 1
e | my | el (@
1 6 x5 0.15
11 6x6 0.15
11 6x7 0.17 Fig.1
v 6x8 0.21
v 6x 11 0.23 20208,/ 08 i

The thickness of the capacitor does not exceed 2.1 mm except for a few types as
indicated in Table 2.

Lacquer on the leads

‘When the capacitors are mounted on printed-wiring boards with a thickness of 1.5 mm
and with holes of 1.3mm 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.

Marking

The temperature coefficient is indicated by a colour code as per IEC and EIA re-
commendations. The capacitance value and the voltage are indicated in black script
on the capacitor, see Tables 2 to 6

Mounting

When bending, cutting or flattening the leads, one should relieve them of the applied
load at the capacitor body.

Soldering conditions max. 250 OC, max. 5 s or
max. 270 °C, max. 3 s.

1
) Silver migration is the movement of silver particles from one electrode to the

other, under the influence of a d.c. voltage and moisture, which may cause short
circuits.
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MINIATURE CERAMIC PLATE
CAPACITORS
TYPE 1B

2222 650

PACKAGING

1000 pieces per box.

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 108. Unless stated otherwise all
electrical values apply at an ambient temperature of 20 £ 2 °C, an atmospheric pressure

of 930 to 1060 mbar and a relative humidity of 40 to 75%.

Capacitance values and tolerances, 0,47 to 270 pF, El2series,
measured at 1 MHz, < 5V %) see Tables 2 to 6

Rated d.c. voltage 500 V

Test voltage (d.c.) for 1 minute 1250 vV

Test voltage (d.c.) of coating for 1 minute 1250 V

Insulation resistance at 500 V (d.c.)
after 1 min > 10000 MQ

Tan é at 1 MHz, < 5V *)

for C < 50 pF < 15(%é +0,7).10"%, (max.55.10"%)
for C > 50 pF 15,1074

Category temperature range -55 to +85 °C

Storage temperature range -65 to +125 °C

Climatic category (IEC 68) 55/085/21

*) Including 2 mm per connecting lead.

January 1976 l ’

85



MINIATURE CERAMIC PLATE

2222 650 CAPACITORS

TYPE 1B

il

Capacitors with temperature coefficient P100

Capacitance range
Temperature coefficient of the

)

. AC
capacitance (C—A:[,—

— Tolerance on the temperature

coefficient for C < 20 pF

0,47 to 33 pF (E12 series)

+100 ppm/°C

-40 to +120 ppm/°C

for C > 20 pF + 40 ppm/°C
Marking colour of the temperature
coefficient red/violet
Table 2
capacitance tolerance size marking catalogue number
(pF)
0,47 *) +0,25 pF 1 P47 500 2222 650 03477
0, 68 *) + 0,25 pF I P68 500 03687
1,0 %) +0,25 pF I 1P0 500 03108
1,2 %) + 0,25 pF 1 1P2 500 03128
1,5 %) + 0,25 pF I 1P5 500 03158
1,8 %) +0,25 pF I 1P8 500 03188
2,2 =8, 25 pF 1 2p2 500 03228
2,7 +0,25pF I 2P7 500 03278
3,3 + 0,25 pF I 3P3 500 03338
3,9 +0,25 pF 1 3P9 500 03398
4,7 + 0,25 pF 11 4pP7 500 03478
5,6 + 0,25 pF I 5P6 500 03568
6,8 + 0,25 pF 11 6P8 500 03688
8,2 0,25 pF I 8P2 500 03828
10 2% 1 10P 500 04109
12 +2% 111 12p 500 04129
15 +2% I 15P 500 04159
18 2% v 18P 500 04189
22 2% v 22pP 500 04229
27 +2% \% 27P 500 04279
33 +2% A 33P 500 04339

*) Maximum thickness 2,5 mm.
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MINIATURE CERAMIC PLATE
CAPACITORS

TYPE 1B

2222 650

Capacitors with a temperature coefficient NPQ

Capacitance range

Temperature coefficient of the

0,82 to 47 pF (E12 series)

capacitance (CA.ZT) 0 ppm/°C
Tolerance on the temperature
coefficient for C < 20 pF -40 +120 ppm/°C
for C > 20 pF * 40 ppm/°C
Marking colour for the temperature
coefficient black
Table 3
capacitance tolerance size marking catalogue number
(pF)
0, 82 *) + 0,25 pF I P82 500 2222 650 09827
1 ) + 0,25 pF I 1P0 500 09108  -—
1,2 %) +0,25 pF 1 1P2 500 09128
1,5 *) + 0,25 pF 1 1P5 500 09158 —_
1,8 ) +0,25 pF 1 1P8 500 09188 =
2,2 %) + 0,25 pF I 2P2 500 09228 -
2,7 %) + 0,25 pF 1 2p7 500 09278 =
3,3 %) + 0,25 pF 1 3P3 500 09338
3,9 +0,25 pF I 3P9 500 09398
4,7 0,25 pF I 4pP7 500 09478
5,6 0, 25 pF 1 5P6 500 09568
6,8 +0, 25 pF I 6P8 500 09688
8,2 + 0,25 pF 11 8P2 500 09828
10 +2% 11 10P 500 10109
12 +2% I 12p 500 10129
15 + 2% 111 15P 500 10159
18 +2% 111 18P 500 10189
22 +2% 111 22P 500 10229
27 +2% v 27P 500 10279
33 +2% v 33P 500 10339
39 +2% A% 39P 500 10399
47 +2% A% 47pP 500 10479
Maximum thickness 2,5 mm.
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MINIATURE CERAMIC PLATE

2222 650 CAPACITORS

Capacitors with a temperature coefficient N150

Capacitance range 2.2 to 56 pF (E12 series)

Temperature coefficient of the

capacitance (%) -150.10-6/°C
Tolerance on the temperature coefficient

for C < 20 pF (-40+60).1070/°C

for C > 20 pF +40.10~6 /oC
Marking colour of the temperature coefficient orange
Table 4

- capacitance | tolerance size marking catalogue number
(pF)

2.2 9 £0.25 pF I 2P2 500 2222 650 33228
2.7 ) +0.25 pF I 2P7 500 33278
3.3 ) +0.25 pF I 3P3 500 33338
3.9 %) +0.25 pF I 3P9 500 33398
4.7 +0.25 pF 1 4P7 500 33478
5.6 +0.25 pF 1 5P6 500 33568
6.8 +0.25 pF 1 6P8 500 33688
8.2 +0.25pF 11 8pP2 500 33828
10 +2% 11 10P 500 34109
12 +2% 11 12p 500 34129
5 +2% I 15P 500 34159
18 +2% il 18P 500 34189
22 +2% 111 22p 500 34229
27 +2% 111 27p 500 34279
33 +2% v 33p 500 34339
39 +2% v 39P 500 34399
47 _ +2% A% 47P 500 34479
56 2% v 56P 500 34569

3*)

maximum thickness 2.5 mm
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MINIATURE CERAMIC PLATE
CAPACITORS

TYPE 1B

2222 650

Capacitors with a temperature coefficient N750

Capacitance range

Temperature coefficient of the

~

capacitance (m)

Tolerance on the temperature
coefficient for C =18 pF
for C > 18 pF

Marking colour of the temperature

1,8 to 120 pF (E12 series)

-750 ppm/°C

-120 +250 ppm/°C
+120 ppm/°C

coefficient violet
Table 5
capacitance tolerance size marking catalogue number
(pF)
1,8 %) + 0, 25 pF I 1P8 500 2222 650 57188
2,2 %) + 0,25 pF 1 2P2 500 57228
2,7 %) + 0, 25 pF I 2P7 500 57278
3,3 %) + 0,25 pF 1 3P3 500 57338
3,9 %) + 0,25 pF 1 3P9 500 57398
4,7 %) £ 0, 25 pF 1 4P7 500 57478
5,6 %) +0, 25 pF 1 5P6 500 57568
6,8 %) +0, 25 pF 1 6P8 500 57688
8,2 +0, 25 pF 1 8P2 500 57828
10 +2% 1 10P 500 58109
12 +2% I 12P 500 58129
15 +2% I 15P 500 58159
18 +2% 11 18P 500 58189
22 +2% 11 22P 500 58229
27 +2% 11 27P 500 58279
33 +2% 1I 33P 500 58339
39 £2% 111 39p 500 58399
47 +2% 111 47P 500 58479
56 2% 111 56P 500 58569
68 +2% v 68P 500 58689
82 +2% v 82P 500 58829
100 £2% v nl0 500 58101
120 2% \% nl2 500 58121

*) Maximum thickness 2,5 mm.
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2222 650

MINIATURE CERAMIC PLATE
CAPACITORS

TYPE 1B

Capacitors with a temperature coefficient N1500

Capacitance range

Temperature coefficient of the

capacitance (

AC
C.AT)

Tolerance on the temperature

coefficient

Marking colour of the temperature

8,2 to 270 pF (E12 series)

-1500 ppm/°C

-0 +500 ppm/°C

coefficient orange/orange
Table 6
capacitance tolerance size marking catalogue number
8,2 %) + 0, 25 pF I 8P2 500 2222 650 69828
10 %) +2% I 10pP 500 70109
12 %) +2% 1 12pP 500 70159
15 %) +2% I 15P 500 70159
—» 18 +2% I 18P 500 70189
22 +2% I 22P 500 70229
27 +2% 1 27P 500 70279
33 +2% 11 33P 500 70339
39 +2% 11 39P 500 70399
47 +2% 11 47P 500 70479
56 +2% IT 56P 500 70569
68 +2% 11 68P 500 70689
82 +2% 111 82P 500 70829
100 +2% 111 nl0 500 70101
120 +2% 111 ni2 500 70121
150 +2% v nls 500 70151
180 +2% v nls8 500 70181
220 +2% A% n22 500 70221
270 +2% A% n27 500 70271

*) Maximum thickness 2,5 mm.
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MINIATURE CERAMIC PLATE

2222 650

CAPACITORS

TYPE 1B
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MINJATURE CERAMIC PLATE

CAPACITORS

2222 650

TYPE 1B
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2222 655

MINIATURE CERAMIC PLATE CAPACITORS

TYPE 2A, 500 V (d.c.)

high-K type

QUICK REFERENCE DATA

Capacitance range

Rated d.c. voltage

100 - 2700 pF (E12 series)
500 V

Tolerance on capacitance +10%
Basic specification IEC 187 type 2
Category (IEC 68) 55/085/21

RZ 29887-2

APPLICATION

In a great variety of electronic circuits, where a non-linear change of the capacitance
with the temperature is permissible and 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 high component den-

sity.
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MINIATURE CERAMIC PLATE

2222 655 CAPACITORS

DESCRIPTION

The capacitors consist of a rectangular ceramic plate, both sides being metallised
andprovided with connecting leads. They are insulated by a coating that ensures an
excellent behaviour under humid conditions. The capacitor bodyis tan coloured. The
temperature dependence of the capacitance is very small and non-linear. As the ca-
pacitors do not have silver electrodes no "silver migration" *) can occur.

MECHANICAL DATA
Dimensions in mm gees
Table 1
. approx.
size BxH weight (g)
I 6x5 0.15
11 6x 6 0.15 %08
Fig.1 :
111 6x 7 0.17
v 6x 8 0.21 ] L
5.08%0.3 ‘DOG
A% 6 x11 0.23 e

The thickness of the capacitor does not exceed 2.1 mm except for a few types, as
indicated in Table 2.

Lacquer on the leads

When the capacitors are mounted on printed-wiringboards with a thicknessof 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.

Marking

The temperature dependence is indicated by a yellow colour cap.
Capacitance value and voltage are indicated in black script according to Table 2.

Mounting

When bending cutting or flattening the leads, one should relieve them of the applied
load at the capacitor body.

Soldering conditions max. 250 °C, max. 5 s
max. 270 °C, max. 3 s

1y Silver migration is the movement of silver particles from one electrode to the
other, under the influenceof a d.c. voltage and moisture, which may cause short
circuits.
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MINIATURE CERAMIC PLATE

CAPACITORS

TYPE 2A

2222 655

ELECTRICAL DATA

The capacitors meet the essential requirements of IEC 187. Unless stated otherwise all
electrical values apply at an ambient temperature of 20 + 2 °C, an atmospheric pressure

of 930 to 1060 mbar and a relative humidity of 45 to 76 %.

Capacitance values,
measured at 1 kHz +10% < 1,5V

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 voltage (d.c.) of coating for 1 min 1250 Vv
Insulation resistance at 500 V (d.c.) after 1 min > 3000 M2
Tané at 1 kHz, < 1,5V <3.5%
Category temperature range -55 to +85 °C
Climatic category 55/085/21
Storage temperature range -65 to +125 °C
Capacitance change versus temperature see Fig.2
Capacitance change versus frequency see Fig.3
Table 2
capacitance size marking catalogue numbexr
(pF)
100 *) 1 nl0 500 2222 655 03101
120 *) 1 nl2 500 03121
150 *) I nls 500 03151
180 *) I nl8 500 03181
220 %) I n22 500 03221
270 1 n27 500 03271
330 I n33 500 03331
390 11 n39 500 03391
470 11 n47 500 03471
560 11 n56 500 03561
680 11 n68 500 03681
820 11 n82 500 03821
1000 111 1n0 500 03102
1200 1 1n2 500 03122
1500 v 1n5 500 03152
1800 v 1n8 500 03182
2200 A% 2n2 500 03222
2700 A% 2n7 500 03272

*) Maximum thickness 2, 5 mm.
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MINIATURE CERAMIC PLATE

CAPACITORS

2222 655

TYPE 1B
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MINIATURE CERAMIC PLATE

2222 655

CAPACITORS

TYPE 1B
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MINIATURE CERAMIC PLATE

CAPACITORS

2222 655
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MINIATURE CERAMIC PLATE

CAPACITORS 2222 655

7262089.1

e [TTTTITT
AC - Qverage value
C == == quaranteed limits
(°/o) — -
P o,
0 ~ R Y
4\/" P s T i )
- =T
¢ ) 4
-55°C 20°C 85°C_|
-50
-100 -50 0 50 T(°C) 100
Fig. 2

Capacitance change with respect to the capacitance at 20 9C as a function of
temperature.

+50 7262088.1
AC
C
(%)
0
-50
10 102 10° 104 f (Hz) 105

Fig. 3

Typical capacitance change with respect to the capacitance value at 300 Hz as a
function of frequency.

PACKAGING : 1000 pieces per box.
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2222 675

CERAMIC BARRIER LAYER CAPACITORS
TYPE 3

QUICK REFERENCE DATA
Capacitance range 22 000 /47000 / 100000 pF
Rated d.c. voltage ' 6V
Tolerance on capacitance -20/+80 %
Basic specification IEC 324 (type 3)
Category (IEC 68) 25/085/21
APPLICATION

The capacitors have a very high capacitance in very small dimensions. Therefore they
are very suitable for coupling and decoupling purposes in small transistorized equipment,
for example in i.f. stages , hearing aids, etc.

DESCRIPTION

The capacitors consist of a thin square ceramic plate, which has been given semiconduc-
ting properties by a reducing process. The surface is oxidized on both sides, thus forming
a barrier layer. Both surfaces are metallized and provided with connecting leads. Thus
two capacitances with a series resistance in between are formed (see Fig.1).

The whole is covered with a blue insulating lacquer. The capacitors are provided with
rigid connecting leads of 0,6 mm dia. or with flexible connecting leads of 0,4 mm dia.

gl

connecting
lead
barrier layer =
- LT
semiconducting
ceramic plate \% |:|
" {
metal layer —_ 1
+':FI I .
72684971
Fig. 1
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2222 675 CERAMIC BARRIER LAYER CAPACITORS

MECHANICAL DATA

Dimensions (mm)

[4— B+05 _’J*T |<~ B+OY% _,J_T
22n H+05 J,]
v

H

254 I
4‘1 0,2’ _Ta O,LT 7268496

7268435

Fig.2 Type with flexible connecting

Fig. 3 Type with rigid connecting
leads; d = 0,4 mm

leads; d = 0,6 mm
For maximum thickness, Ty,ax, see Table.

nominal dimensions (mm) catalogue number 2222 675 .....
capacitance marking 0,6 mm leads | 0,4 mm leads
(pF) B H Tmax L version version
22000 3 4 2,5 =15 22n 6V 20223 21223
47 000 4 5 2,1 =15 47n 6V 20473 21473
100 000 6 7 2,1 =15 n1l0 6V 20104 21104
Marking

The body of the capacitors is blue. The capacitance value and rated voltage are indicated
on the body in black script ( according the table).

Mounting

The capacitors with leads of 0,6 mm diameter are intended to be used on printed-wiring
boards with a pitch of 0, 1 inch. The distance between the leads is 2,54 mm with a toler-
ance of * 0,2 mm, which assures an easy mounting. It must be pointed out that the leads
should not be bent, e.g. for use on printed-wiring boards with a pitch of 5 mm.

For the latter application use must be made of the version with connecting leads of 0, 4
mm diameter. )

When bending, cutting or flattening the leads, they should be relieved of the applied load
at the capacitor body.

Soldering conditions max 250 °C, max 5 s.
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CERAMIC BARRIER LAYER CAPACITORS

TYPE 3

2222 675

ELECTRICAL DATA

The capacitors are in concormity with IEC 324.

Unless otherwise specified, all electrical values apply at a temperature of 20 £ 2 °C, an
atmospheric pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%

22 000,/47 000/100 000 pF

Capacitance values, measured at 1 kHz, 0,1V

Tolerance on the capacitance -20 to +80 %
Rated d.c. voltage 6V
Test voltage (d.c.) for 1 min 7,5V
Test voltage (d.c.) of coating for 1 min 100 vV
Insulation resistance at 6V (d.c.) after 1 min RC 20,025 s
Tan 6 at 1 kHz, 0,1V =10%
Impedance at 10 MHz
for C'= 22000 pF =10
for C = 47000 pF = 5Q
for C = 100000 pF = 5Q
Category temperature range -25 to +85 °C
Storage temperature range -40 to +85 °C
Climatic category (IEC 68) 25/085/21
E ; 726849
C
(/o)
+50
0 LT
~Ftypical
-50 T
! I
1 |
I |
100 I [T
-25 [ 25 50 75 100 T(°C) 125

Fig.4. Typical capacitance change as a

Framm Atine AF Ao
Luncrion o1 tempcra

PACKAGING
1000 pieces per box.

atiire
wre.
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CERAMIC BARRIER LAYER CAPACITORS

2222 675

TYPE 3

January 1976
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2222 675

CERAMIC BARRIER LAYER CAPACITORS
TYPE 3
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CERAMIC BARRIER LAYER CAPACITORS

2222 675

TYPE 3
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2222 700
2222 702

CERAMIC FEED-THROUGH CAPACITORS
TYPE 2

RZ 22070-3

700-series : Maximum working voltage 350 V (d.c.)
Capacitance range 2,5 to 2200 pF
RZ 22070-4

702-series: Maximum work'ing voltage 350 V (d.c.)
Capacitance range 2,5 to 4700 pF
APPLICATION

Ceramic feed-through capacitors are designed for decoupling the supply leads of high-
frequency equipment, for instance in TV tuners. However, due to their extremely low
inductances, they might also be used in frequency-determining circuits in similar equip-
ment.

CONSTRUCTION

The capacitors consist of a ceramic tube provided with silver electrodes. The outer con-
nection is formed by a flange, and the inner one by a split pen (700-series) or an axial
lead (702-series). Both types are provided with sufficient soldering tin to facilitate moun-
ting.

The split pen capacitors are marked in black script or with a colour dot. The lead feed-
through type is not marked.
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2222 700 CERAMIC FEED-THROUGH CAPACITORS
2222 702

Dimensions in mm

700-series 40 7+05 <4

OE

7263666

58+019
<359

<33

38107

P
702-series
20min 7+1% 20min
N +
' !
C——] 1C #07  $3 P3smax 29
S
7299112
—a L— 0.5
*) 10+ mm for the 3300pF capacitor
12*Y mm for the 4700pF capacitor
TECHNICAL PERFORMANCE

Unless otherwise specified all electrical values apply at a temperature of
20 £ 5 °C, an atmospheric pressure of 930-1060 mbar and a relative humidity
of £75%.

Rated voltage

350 v d.c,
Test voltage for 1 min 1050 V d.c.
Losses (tan 6) measured at < 3.5V
for C < 68 pF at 1 MHz <10.10-4
for C > 68 pF at 1 kHz <20.1074
Insulation resistance at 100 V d.c.
(within 1 min) > 10000 MQ2
Working temperature range -40 to +85 °C
Climatic category (IEC 68) 40/085/21
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CERAMIC FEED-THROUGH CAPACITORS

2222 700
2222 702

AVAILABLE VERSIONS

Split pen feed-through capacitors, catalogue number 2222 700

capacitance

(pF) tolerance suffix
< 2.5 00258
3.3 +0.5 pF 01338
4.7 +0.5 pF 01478
6.8 t1 pF 02688

10 +1 pF 02109
15 03159
22 03229
33 £10% 03339
47 03479
68 04689
100 04101
150 04151
220 +20 % 04221
330 04331
470 04471
680 04681
1000 05102
1500 -20/+50 % 05152
2200 05222

suffix, see table

Nnvemher 1972 ||
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2222 700
2222 702

CERAMIC FEED-THROUGH CAPACITORS

Lead feed-through capacitors, catalogue number 2222 702

suffix, see table

((EIIE ) tolerance suffix
< 2.5 04258
3.3 +0.5pF 04338
4.7 04478
6.8 04688

10 05109
15 07159
22 07229
33 £10% 07339
47 07479
68 07689
100 08101
150 08151
220 +209% 08221
330 08331
470 08471
680 09681
1000 09102
1500 ~20/450 % 09152
2200 09222
3300 09332
4700 09472

Capacitance values of the E12 series are subject to minimum order release require-

ments.
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2222 851-
2222 856

MULTILAYER CERAMIC CHIP CAPACITORS

QUICK REFERENCE DATA
Capacitance range
NPO (COG) dielectric 10 to 10000 pF (E12 series)
K1800 (X7R) dielectric 100 to 470000 pF (E12 series)
Rated d.c. voltage 50V
Tolerance on capacitance
NPO (COG) +10%
K1800 (X7R) +20%
Basic specification IEC draft 40 (C0O) 343
(EIA RS198/B)
Climatic category (IEC 68)
NPO (COG) 55/125/56
K1800 (X7R) 55/125/56
APPLICATION

These multilayer ceramic capacitors provide a very high capacitance per unit volume
which, together with physical size and performance, makes them very suitable for use in
hybrid and other micro-circuitry. These small size components can be applied to 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.
The capacitors are Pd Ag metallized at the end terminal. (See Fig.2.)
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2222 851- MULTILAYER CERAMIC CHIP
2222 856 CAPACITORS

MECHANICAL DATA Dimensions in mm

Qutlines

_»| 72681221

Fig.1
Table 1
T A
size L W
min max min max

0805 2,0%0,2 1,25+0,2 0,6 1,2 0,3 0,6
1210 3,2+%0,3 2,5 +0,2 0,6 1,9 0,3 1,0
1808 4,5%0,3 2,0 £0,2 0,6 1,9 0,3 1,0
1812 4,5%0,3 3,2 £0,3 0,6 1,9 0,3 1,0
2220 5,7+0,4 5,0 £0,4 0,6 1,9 0,3 1,0
Soldering
Limiting conditions min. 2200C, 3s

max. 250 °C, 60 s
PACKAGING

Multiples of 100 pieces.
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MULTILAYER CERAMIC CHIP

CAPACITORS

2222 851-

2222 856

end terminal

solderlands

Fig.2

COMPOSITION OF THE CATALOGUE NUMBER

style code

2222 ... ..

—
l 7265621

-

electrodes

ceramic material

capacitance value code, first

851 for size 0805
852 for size 1210
854 for size 1808
855 for size 1812
856 for size 2220

tolerance

NPO (COG)

10%

13

K1800 (X7R)

20%

two significant figures of the
capacitance value (pF) accord-
ing E12 series followed by
multiplying factor:

9 forx1

1 for x 10

2 for x 102

3 for x 103

4 for x 104

Tanuarv 1976
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2222 851- MULTILAYER CERAMIC CHIP
2222 856 CAPACITORS

ELECTRICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of
20 £ 7 9C, an atmospheric pressure of 860 to 1060 mbar and a relative humidity of
45 to 75%.

Type 1 High-Q, NP0 (EIA : COG)

Capacitance range

< 1000 pF measured at 1 MHz, 1V

> 1000 pF measured at 1 kHz, 1V see Table 2, (E12 series)
Tolerance on capacitance +10%
Rated d.c. voltage (UR) 50V
D.C. test voltage for 1 min 150 v
Dissipation factor, measured at 1V, 10
1 MHz, C < 30 pF , 10(—5+o,7).10-4
1 MHz, 30 pF < C < 1000 pF <10, 1074
1kHz , C > 1000 pF < 10. 1074
Insulation resistance > 100000 MQ
Category temperature range =55 to +125 OC
Capacitance change as a function of
temperature, -55 to +125 0C + 30 ppm/OC
1 7268124 .1
AC
C
(%) ] _|-[
0 ‘~:_' ::—" tygical_
-1
-100 -50 0 5 T (°c) 100

Fig. 3. Typical capacitance change as a function of temperafure.
Dotted lines indicate the limits.
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MULTILAYER CERAMIC CHIP

2222 851-

CAPACITORS 2222 856
Table 2 : NP0 (COG)
cap. size
(pF) 0805 1210 1808 1812 2220
10 2222 851 13109
12 13129
15 13159
18 13189
22 13229
27 13279
33 13339
39 13399
47 13479 | 2222 852 13479
56 13569 13569
68 13689 13689
82 13829 13829
100 13101 13101 |2222 854 13101
120 13121 13121 13121
150 13151 13151 13151
180 13181 13181 13181
220 13221 13221 13221 —
270 13271 13271 13271 =
330 13331 13331 | 2222 855 13331 =
390 13391 13391 13391
470 13471 13471 13471 | 2222 856 13471
560 13561 13561 13561 13561
680 13681 13681 13681 13681
820 13821 13821 13821 13821
1000 13102 13102 13102 13102
1200 13122 13122 13122 13122
1500 13152 13152 13152 13152
1800 13182 13182 13182 13182
2200 13222 13222 13222 13222
2700 13272 13272 13272 13272
3300 13332 13332 13332
3900 13392 13392
4700 13472 13472
5600 13562 13562
6800 13682
8200 13822
10000 13103
Tanuary 1976 H l. 115



22272 831-

MULTILAYER CERAMIC CHIP

2222 856 CAPACITORS
Type 2, K1800 (EIA :X7R)
Capacitance range
measured at L kHz, 1V see Table 3 (E12 series)
Tolerance on capacitance £20%
Rated d.c. voltage (UR) 50V
D.C. test voltage for 1 min 150 v
Digsiparion factor, measured at 1 kHz, 1V < 300, 10-4
Insulation resistance, C = 10000 nF =~ 100 000 MO
C > 10000 pF Rips x C > 1000 s

Category temperature range

-55 to +125 0C

Maximum capacitance change as a function

of temperature

+15%, see Fig.

50 77681231
AC
C
(%o) A Sy i
0 | typicai
! ot | T
el ] ] e ] ] e T T
- 50
~100 -50 4] 50 (°c; 100

Fig. 4. Typical

4

capacitance change as a function of tumpclatmc.
Dotted lines indicate the limits.
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' ‘ MULTILAYER CERAMIC CHIP 2222 851-
}

CAPACITORS 2222 856

Table 3 : K1800 (X7R)

cap. size
(pF) 0805 1210 1808 1812 2220
100 2222 851 48101
120 48121
150 48151
180 48181
220 48221
270 48271
330 48331
320 48391
470 48471
560 48561
680 48681
820 48821
1000 48102
1200 48122
1300 48152
1800
2
4 32
48332 48332
3900 48392 48392
4700 48472 48472 12222 855 438472
5600 48562 48562 48562
6800 43082 48682 48682 48682
2200 48822 48822 48822 48822
10000 48103 43103 48103 48103
12000 48123 43123 48123 48123 12222 856 48123
15000 48153 48153 48153 48153 48153
18000 48183 48183 48183 48183 48183
22000 48223 48223 48223 48223 - 48223
27000 48273 48273 48273 © 48273
33000 : 48333 18333 48333 48333
39000 48393 48393 48393 48393
47000 48473 48473 48473 48473
56000 48563 48563 48563 48563
68000 48683 48683 48683 48683
82000 48823 48823 48823 48823
100000 48104 48104 48104 48104
120000 48124 48124
150000 48154
180000 43184
48224
48274
48334
48394
470000 48474
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CAPACITORS

MULTILAYER CERAMIC CHIP
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2222 851-

MULTILAYER CERAMIC CHIP

2222 856

CAPACITORS
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MULTILAYER CERAMIC CHIP
CAPACITORS

2222 851-
2222 856
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2222 851-

MULTILAYER CERAMIC CHIP

2222 856

CAPACITORS
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MULTILAYER CERAMIC CHIP
CAPACITORS

2222 851-
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2222 801 200..

TUBULAR CERAMIC TRIMMERS

screw-driver slot at both ends

QUICK REFERENCE DATA

Capacitance swing 3, 6, 9, 12 pF
Overall dimensions 11x61020x 6 mm
Rated voltage (d.c.) 500 V

Tan ¢ at 1 MHz and Cp o max. 20.1074
Climatic category (IEC 68) 50/100/21

APPLICATION

The trimmers have been designed for v.h.f. applidations in radio and television receivers.
For many applications the negative temperature coefficient results in a favourable
compensation at varying temperatures. The two modes of mounting increase the universal
applicability.

DESCRIPTION

The trimmers consist of an internally ground ceramic tube in which a helical rotor of
invar metal can be screwed up and down. Both rotor ends are slotted for screwdriver
operation.

The rotor is guided by means of a wire spring which is interposedbetween the tube and a
silver-plated brass fixture. This fixture is pressed on to the top of the tube (2 versions
are available). The external bottom part of the tube acts as a stator and is provided with
a soldering tag.
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2222 801200..

TUBULAR CERAMIC TRIMMERS
screw-driver slot at both ends

MECHANICAL DATA

Dimensions (mm)

version A

version B

|
N | L
7 vL/ -
i [
055
CTH05 T 7zs2s2 4—23’;—4 72442912
capacitance dimensions catalogue number
swing (mm)
(pF) L A version A version B
3 5,5+1]13,5%1 2222 801 20001 2222 801 20005
6 8,51 | 16,51 : 20002 20006
9 11,5+%1 | 19,51 20003 20007
12 14,5+1 | 22,51 20004 20008
Operating torque 4 to 50 mNm
Maximum axial thrust on the
rotor during operation 2N
Weight approximately 2 g
Soldering 260 °C, 4 s
8

August 1974



TUBULAR CERAMIC TRIMMERS 2222 801 200..
screw -driver slot at both ends

Mounting
Version A - the fixture is provided with a tag (hole 3, 2 mm) for mounting screw M3 1)

mounting holes (mm) :
65

Né
L.

7244287

Version B - the fixture is intended to be soldered directly to the mbunting panel.
mounting hole 7 mm

ELECTRICAL DATA

Capacitance swing min. 3 6 9 12 pF
Zero capacitance max. 0,8 0,8 0,9 1 pF
Effective angle of rotation 3x360° 5x360°  7x360° 9x360°
Temperature coefficient -200 + 200 ppm/°C

Rated voltage ( d.c.) 500 V

Test voltage (d.c.) for 1 min. 1000 V

Category temperature range -50 to + 100 °C

Insulation resistance min. 10000 MS2

Contact resistance max. 10 mQ

Tan 6 at 1 MHz and Cj 5« max. 20.107%

Climatic category (IEC 68) 50/100/21

1) Can also be soldered directly to the panel
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2222 80120051

2222 80120052

MIDGET TUBULAR CERAMIC TRIMMERS

screw-driver slot at both ends

QUICK REFERENCE DATA

Capcitance swing

Overall dimensions

Rated voltage (d.c.)

Tan ¢ at 1 MHz and Cmax
Climatic category (IEC 68)

3 and 6 pF

19x4x6,5and 25x4x6,5 mm
400 V

max. 20,1074

50/100/21

APPLICATION

RZ21046-1

These trimmers have been developed for v.h.f. application in radio and television sets,
especially in miniaturised equipment.

DESCRIPTION

A thin ceramic tube, internally ground, fits closely a threaded invar spindle (rotor).

This spindle is guided by a U-shaped spring which is kept in place by a silver-plated brass
cap. Both ends of the spindle are provided with a screwdriver slot to facilitate adjustment.
The stator is a silver-plated brass tube ; it makes a tight fit with the ceramic tube. The
cap, which must be soldered to the chassis, and a soldering tag on the stator enable a
reliable connection with the circuit.
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2222 80120051 MIDGET TUBULAR CERAMIC TRIMMEKS
2222 80120052 screw-driver slot at both ends

MECHANICAL DATA

Dimensions (mm)

‘ AN 1201

e
1,6%01

“L‘,Siﬂ,"’ 7265994

L A at Cyip catalogue number
8,2+0,5 10,5 +1 2222 801 20051
11,2+0,5 13,51 2222 801 20052
Operating torque 1 to 20 mNm
Maximum axial thrust on the
rotor during operation 2N
Mounting

The trimmers can be fixed by soldering the cap to the chassis.
The diameter of the required mounting hole is 4,2 mm.

Soldering -

Stator tag:  in conformity with IEC 68, test T

Cap ¢ the soldering temperature must lie between 240 °C and 260 °C, maximum

soldering time 10 s

12
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MIDGET TUBULAR CERAMIC TRIMMERS

screwdriver slot at both ends

2222 80120051
2222 80120052

ELECTRICAL DATA

2222 801 20051 2222 801 20052
Capacitance swing min. 3 6 pF
Zero capacitance max. 0,8 0,8 pF
Temperature coefficient -200 + 200 ~300 4200 ppm/°C
Rated voltage (d.c.) 400 V
Test voltage (d.c.) for 1 minute 800 V
Category temperature range -50 to +100 °C
Insulation resistance min. 10000 M2
Contact resistance max. 10 mQ
Tan 6 at 1 MHz and Cyax max. 20.107%
Climatic category (IEC 68) 50/100/21
QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and

1IEC410

A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

See also Note under Survey of variable capacitors (General section).
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2222 80196002
2222 80196003

TUBULAR CERAMIC TRIMMERS

screw-driver slot at both ends

QUICK REFERENCE DATA

Capacitance swing
Overall dimensions
Rated voltage (d.c.)
Tan 6 at 1 MHz and Cy4
Climatic category (IEC 68)

3 and 6 pF
14 x 8,5 mm
500 V

max. 20.107¢
50/100/21

APPLICATION

These trimmers have been designed for v.h.f. applications and are particularly suitable
for u.h.f. tuners and other electronic circuits operating in the higher frequency ranges.

DESCRIPTION

Since a brass rotor is used, the series resistance of the trimmers is low and the Q value
quite acceptable, even at very high frequencies ; see the graph in which Q has been plotted

A46050

as a function of working frequency.

Because, rather than wire leads, connecting strips being an integral part of the circuit
are appropriate at high frequencies, the stator is not provided with a soldering tag and it

is silver-plated to ensure good solderability.
The fixture on the top of the ceramic tube is likewise intended for being soldered on

directly to the mounting panel. In order to obtain items of equal lengths, the fixture is

attached at the same height of the tube irrespective of the capacitance rating.
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2222 801 96002 TUBULAR CERAMIC TRIMMERS
2222 801 96003 I screw~driver slot at both ends

HAHH

MECHANICAL DATA

Dimensions (mm)

2222 801 96002

Operating torque 4 to 50 mNm

Maximum axial thrust on the

rotor during operation 2N
Weight B 1,8 g approx.
Mounting

The mounting hole should have a diameter of 6,5 mm.

Soldering
The soldering temperature, which should not exceed 250°C, can be achieved either in a
uniformly heated furnace (max.4 s ) or by means of h.f. heating (max.7 s ). In both cases,
adequate connections will be obtained without impairment of the characteristics, provided
that low-meiting tin is used in conjunction with an appropriate flux.
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TUBULAR CERAMIC TRIMMERS 2222 801 96002

screwdriver slot at both ends

2222 80196003

ELECTRICAL DATA

Minimum capacitance swing
Maximum zero capacitance
Temperature coefficient

Rated voltage (d.c.)

Test voltage (d.c.) for 1 minute
Category temperature range
Insulation resistance

Contact resistance

Tan 6 at 1 MHz and Cpya¢
Climatic category (IEC 68)

2222 801 96003 | 2222 801 96002
3 6 pF
0,5 0,7 . pF
+150 + 150 +150 + 100 ppm/°C
500 V
1000 V

-50 to +100 °C
min. 10000 MS2
max. 3 mQ
max. 20.107%
50/100/21

T
1 ! -
Q
500 S
J’r//‘ I L
300 - _—
200
’001,5 2 5 10 20 30 50 MHz 100
QUALITY LEVEL
Sampling and data evaluation for quality level in accordance with MIL-STD-105D and
1IEC410
A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects
See also Note under Survey of variable capacitors (General section). -
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2222 801 96127

E
[t 2222 801 96124
F! 2222 801 96135

TUBULAR CERAMIC TRIMMERS

QUICK REFERENCE DATA

Max. Cpjp/min. C 0,3/1,5, 0,5/3,5 and 1/6 pF

max
Overall dimensions 9% 6x6mm
Rated voltage (d.c.) 400 v
Tan 6 at 1 MHz max. 20.1074
Climatic category (IEC 068) 50/100/21

APPLICATION

These trimmers are particularly suitable for u.h.f. tuners and other electronic circuits
operating in the higher frequency ranges.

DESCRIPTION

The basic trimmer design consists of an internally ground ceramic tube, accurately
matched to a threaded invar rotor spindle, which is slotted for screwdriver adjustment
of capacitance. The statorisa silver-plated brass tube, tightly fitted on the ceramic tube.
One terminal pin extending from the stator, and two from the rotor cap, are spaced for
direct insertion into printed-wiring boards having a 2,54 mm (0, 1 in) grid.

I




2222 801 96124
2222 801 96127 TUBULAR CERAMIC TRIMMERS
2222 801 96135

MECHANICAL DATA

Dimensions (mm)

04
,,m'["‘
|
min A
m
I '!" | )
A max
{Cmin)

Fig.1 R

Weight . 0,6 g

Marking (colour of ceramic tube) version 96124 black, version 96127 beige
version 96135 red

Operating torque 1 to 20 mNm

Maximum axial thrust 2N

Soldering max. 250 °C, 10 s

Bending of the tags , . may be bent by 90 ©

4—5,08——>|
Mounting , | {P-
The trimmers may be mounted on printed-wiring boards | i T
having holes with a minimum diameter of 1, 25 mm. Q} L_' 5
The hole pattern is given in Fig. 2. Fig.2 5 EB v
) § T 22655934
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TUBULAR CERAMIC TRIMMERS

2222 801 96124
2222 801 96127
2222 801 96135

ELECTRICAL DATA

catalogue number

Minimum Cpax (pF)
Maximum Cmin (pF)
Temperature coefficient  (ppm/°C)
Capacitance change with

axial thrust of 2 N (pF)
Tan 6 at Cyax and 1 MHz
Rated voltage (d.c.) V)

Testvoltage (d.c.)for 1 min, Viegt (V)

Contact resistance, R¢ (mS2)
Insulation resistance, Ring (M€2)
Category temperature range (0C)

Climatic category (IEC68)

2222 801 96124 2222 801 96127 | 2222 801 96135
1,5 3,5 6
0,3 0,5 1
+50 * 100 =200 + 200 -300 * 300
< 0,01 < 0,03 < 0,05
max. 20.1074
400
800
max. 10
min, 10000
=50 to +100
50/100/21

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and

IEC410

A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

See also Note under Survey of variable capacitors (General section).

PACKAGING

Blister packs in cardboard boxes. 1440 pieces per box (minimum ordering quantity).







2222 801 96138
2222 801 96139

TUBULAR CERAMIC TRIMMERS

QUICK REFERENCE DATA
Max. Ciin/min. Cpax 0,5/3 and 1/5,5 pF
Overall dimensions 12 x 4 x 8 mm
Rated voltage (d.c.) 400 v
Tan 6 at 1 MHz max. 20,1074
Climatic category (IEC 68) 50/100/21

'APPLICATION
These trimmers are particularly suitable for u.h.f. tuners aud other electronic circuits

operating in the higher frequency ranges.

DESCRIPTION

The bosic trimmer design consists of an internally ground ceramic tube, accur

“ately
matched to a threaded brass rotor spindle, which is slotted for screwdriver adjustment
of capacitance. The stator is a sil -plated brass tube, tightly [itted on the lower endof
the ceramic tube, One terminal pin extending from the stator, aud one from the upper
metal cap (rotor), are spaced for direct insertion into printed-wiring boards having a
2,54 mm (0, 1 i) grid.
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22272 801 96138 TUBULAR CERAMIC TRIMMERS

2222 801 96139

MECHANICAL DATA

Dimensions (mm)

3
2
x

! AN VAN,
L max
- 2
min

7265596

Weight 0,6 g

Marking (colour of ceramic tube) version 96138 beige, version 96139 red

Operating torque 1 to 20 mNm
Maximum axial thrust 2N
Soldering max. 250 °C, 10 s °
Bending of the tags may be bent by 90 ©
Mounting
il -} [ T8 ——
The trimmers can be mounted on printed-wiring boards A _—6}
having holes with a minimum diameter of 1, 25 mm. . J ’ L
Fig. 2 13 Tassson

The hole pattern is given in Fig. 2.

w
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TUBULAR CERAMIC TRIMMERS

2222 801 96138
2222 801 96139

ELECTRICAL DATA

catalogue number

2222 801 96138 2222 801 96139

Minimum Cpyax (pF)
Maximum Cpin (pF)
Temperature coefficient (ppm/°C)
Capacitance change with

" axial load of 2N (pF)
Tan 6 at Cpyax and 1 MHz
Rated voltage (d.c.) V)
Test voltage (d.c.) for 1 min. (Viege) (V)
Contact resistance (R¢) (mS2)
Insulation resistance (Ripg) (MQ2)
Category temperature range (°C)

Climatic category (IEC68)

3 5,5
0,5 1
+150 + 200 +100 % 300
max. 0,03 max. 0,05
max. 20 x 1074
400
800
max. 10
min. 10000
=50 to +100
56/100/21

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and

IEC410

A.Q.L. 0,4%, major defects

A.Q.L. 1,5%, minor defects
See also Note under Survey of variable capacitors (General section). -
PACKAGING

Blister packs in cardboard boxes. 1440 pieces per box (minimum ordering quantity).







2222 802 20001-
2222 802 20005

TUBULAR CERAMIC TRIMMERS

screw-driver slot at both ends

QUICK REFERENCE DATA
Capacitance swing 3, 6, 9, 12, 18 pF
Overall dimensions 13,5x5,5x17to 41,5x 5,5 x 17 mm
Rated voltage (d.c.) 500 V
Tan 6 at 1 MHz and Cpp,y max. 20.1074
Climatic category (IEC 68) 50/100/21

721214-13-01

APPLICATION

These capacitors have been disigned for the precision trimming of industrial equipment
which operate at the higher frequencies.

Their simple form of construction guarantees high reliability and facilitates, moreover,
a high breakdown voltage, good stability and high adjustment accuracy.

For many applications the negative temperature coefficient characteristic results in
adequate compensation of various temperatures.

The small dimensions contribute to the miniaturisation of electronic equipment.

DESCRIPTION

The trimmers consist of an internally ground ceramic tube, in which an invar rotor is
guided by a silver -plated steel wire spring.
Both ends of the rotor are provided with a slot for screw-driver operation.
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2222 802 20001-
2222 802 20005

TUBULAR CERAMIC TRIMMERS
screw-driver slot at both ends

MECHANICAL DATA

Dimensions (mm)

+—M5x05 —»|

08+8%5 (20
- -

]

4@% 13+02(2%)

|

colour dot

7265995

+05
10+0

capacitance ZEro angle of dimensions
swing capacitance rotation a® (mm) catalogue number
(pF) (pF) (approx.) L A at Cpyip
z 3 =0,8 7 x 360 10 1 13,5 +1 {2222 802 20001
z 6 =0,8 7 x 360 13+1 16,5 +1 20002
=z 9 =0,9 9 x 360 16 +1 19,51 20003
=12 =1,0 11 x 360 19 £1 22,5 %1 20004
=18 =1,7 11 x 360 19+1 22,51 20005
Operating torque 4, 5 to 50 mNm
Marking
The trimmers have a colour dot: 2222 802 20001 : orange dot
2222 802 20002 : blue dot
2222 802 20003 : white dot
2222 802 20004 : red dot
2222 802 20005 : grey dot

Mounting

The trimmers can be fixed to panels up to 2 mm thick by means of the nut supplied.
The diameter of the required mounting hole is 5,2 mm.

28
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TUBULAR CERAMIC TRIMMERS 2222 802 20001-

screwdriver slot at both ends 2222 802 20005
ELECTRICAL DATA
Rated voltage (d.c.) =500V
Test voltage (d.c.) 1000 Vv
Category temperature range -50 to -+100 °C
Temperature coefficient -200 + 200 ppm/°C
Contact resistance (between tag
and rotor) <10 mQ
Tan 6 at 1 MHz and Cyypy max. 20.10 7%
Insulation resistance min. 10000 MS2
Capacitance change with an axial
thrustof 2 N for 2222 802 20001 < 0,03 pF
2222 802 20002 < 0,04 pF
2222 802 20003 < 0,06 pF
2222 802 20004 <0,08 pF
2222 802 20005 <0,2 pF
Climatic category (IEC 68 ) 50/100/21 ; also in accordance with equivalent

MIL requirements.

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and
IEC 410 ‘

A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

See also Note under Survey of variable capacitors (General section). -

PACKAGING

Blister packs of 50 pieces. Smallest order quantity is one pack.
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2222 802 20011
||2222 802 20015

HIGH STABILITY TUBULAR CERAMIC TRIMMERS

with locking device

QUICK REFERENCE DATA
Capacitance swing 3, 4,5, 6, 9, 12 pF
Overall dimensions 35,2x5,8x17t046x%x 5,8 x 17 mm
Rated voltage (d.c.) . 500 V
Tan 6 at 1 MHz and C__ max. 20.107%
max
Climatic category (IEC 68) 50/100/21

721214-13-02

APPLICATION

These capacitors have been designed for the precision trimming of industrial equipment
which operate at the v.h.f. frequencies.

Their simple form of construction guarantees high reliability and facilitates, moreover,
a high breakdown voltage, good stability and high adjustment accuracy.

For many applications the negative temperature coefficient characteristic results in
adequate compensation at various temperatures.

The small dimensions contribute to the miniaturisation of electronic equipment.

DESCRIPTION

The trimmers consist of a low-k ceramic tube (for the values 3, 4,5 , 6 pF and a
higher -k ceramic tube for 9 and 12 pF), internally ground, in which an invar rotor is
guided by a threaded cap. This invar rotor has a copper coating which is nickel-plated *),
one end is provided with a slot for screw-driver operation. By means of a locking nut the
rotor can be locked after adjustment.

*) Silver -plated rotor can be delivered on request.

Avienct 1974
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2222 802 20011-
2222 802 20015

HIGH STABILITY TUBULAR CERAMIC
TRIMMERS
with locking device

Dimensions (mm)

08005

N

12

02

|
N— 05 8max—

=

#7202 | 10 £05 ——*

12005 3x01

728553

capaci- zero |temperature angle of
—— tance capaci- | coefficient |[rotation a® dimensions catalogue number
— swing tance (approx.) (mm) ogu
e (PF) (pF) | (ppm/°C) L Aat Cp iy
=z 3 =0,5 - 10% 60 8 x 360 [12,7+0,5|22,5+1 |2222 802 20011
z4,5 =0,6 - 10+ 60 10 x 360 (15,7+0,5[25,5+1 20012
> 6 =0,7 - 10+ 60 11x 360 |18,2+0,5/28 =*1 20013
< 9 =0,9 - 250+£250 | 10x 360 [15,7+0,5|25,5+1 20014
= 12 = 1,0 - 250 %250 11x 360 (18,7+0,5/28 +1 20015
Operating torque 4 to 40 mNm
100 mNm if locked with 420 mNm
Mounting
Mounting in specially shaped hole.
>
3401
5.10 L
- l\*~ s_|*g-‘——>| S
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HIGH STABILITY TUBULAR CERAMIC

TRIMMERS
with locking device

2222 802 20011-
2222 802 20015

ELECTRICAL DATA
Rated voltage (d.c.)
Test voltage (d.c.)
Category temperature range

Contact resistance (between tag
and rotor)

Tan 6 at 1 MHz and Cmax
Insulation resistance

Capacitance change with an
thrust of 2 N

Climatic category ( IEC 68 )

QUALITY LEVEL

=500 V
1000 V
-50 to +100 °C

<3 mf
max. 20,1074
min., 10000 M2

0,005 pF

50/100/21 ; also in accordance with

equivalent MIL requirements.

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and

IEC 410

A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

See also Note under Survey of variable capacitors (General Section).

PACKAGING

Blister packs of 50 pieces each. Smallest order quantity is one pack.

Tannarv 1074 I|
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2222 802 960..

HIGH STABILITY TUBULAR CERAMIC TRIMMERS

with friction locking device

QUICK REFERENCE DATA
Capacitance swing i 3, 4,5, 6,9, 12 pF
Overall dimensions 17x4x6,5t023,5x5,5x 17 mm
Rated voltage (d.c.) 400 V
Tan éat 1 MHz and C_ o max.20.107%
Climatic category (IEC 68) 50/100/21
RZ 24124-4

APPLICATION

These trimmers have been designed for u.h.f. applications, where high stability has to
be maintained even under severe mechanical conditions, e.g. television aerial amplifiers.

DESCRIPTION

The dielectric of the trimmers is formed by a ceramic tube, in which a gold-plated-
copper -clad invar rotor is guided by an U-shaped spring. This spring is clamped between
the ceramic tube and the fixing cap. A P.T.F.E. locking ring, which is pressed into the
fixing cap, guarantees a high stability. The trimmenrs are available with a ceramic tube
with low dielectric constant (k6 material, class A) and with a highdielectric (k20 material,
class B). Trimmers of both classes are delivered in a screw mounting type as well as in

a solder mounting type. For mounting the last mentioned type, the cap has to be soldered
to the chassis.
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2222 802 960. .

TUBULAR CERAMIC TRIMMERS

with friction locking device

T

MECHANICAL DATA

Dimensions (mm)

06+ 25020

N ¢

#[\ 13£0,2(2x)
3

———— > ——

le— 255205 —=t

2,601 12520 -

f

T

e—— 7202 —_ 1008 —

> 122005 3t00s

R

Fig.1 Screw mounting type.

Mounting hole diameter is
6,2+0,2 mm.

T 3%02) {;# ‘g’ ;
A

| esse [

N

TZeeTIA

Fig.2 Solder mounting type.

Mounting hole diameter is
5,1+0,2 mm.
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with friction locking device

” TUBULAR CERAMIC TRIMMERS

2222 802 960. .

04+ 3020

~—M5x 05—

7

0,7max
T =g
14201
L
D S e 34202 e
¥
S sty a2*52

] t

< 45201+l

10,2 £02 ———

7265802

Fig.3 Screw mounting type.

Mounting hole diameter is

+
4,402

(-

| eus, ||

Fig.4 Solder mounting type.

e

Mounting hole diameter is

5,24+0,2 mm. 4,1+0,2mm.
cap. Zero dimensions (mm) catalogue number
swing | cap. |[class screw mounting | solder mounting
(pF) (pF) L A at Cpip type type
see Figs. 1 and 2 Fig.1 Fig.2
=3 <0.8 B 10+1 13,5+1| 2222 802 96044 | 2222 802 96051
=6 < 0.8 131 16,5+1 45 52
=9 < 0.9 16+1 19,5%1 46 53
=212 | <1.0 19+1 22,5¢1 47 54
=3 < 0.5 A 13+1 16,5+1 66 69
=24.5|<0.6 16+1 19,5+1 67 71
z6 = 0.7 18+1 22,5%1 68 72
see Figs. 3 and 4 Fig.3 Fig.4
z3 <0.8 B 9+1 8+0,5 ( 2222 802 96055 | 2222 802 96057
=26 < 0.8 12+1 11%0,5 56 58
Soldering
Soldering temperature 350 °C, 3s
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TUBULAR CERAMIC TRIMMERS
with friction locking device

2222 802 960. . l
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2222 805

PRECISION TUNING CAPACITORS

QUICK REFERENCE DATA
40x 40 mm 60x 60 mm
types standard torque standard torque
linear law linear law logarithmic law
single stator
1-4 gangs 16-250 pF *) 100-640 pF 100-500 pF
split stator
1-4 gangs 10-64 pF 25-125 pF 25-125 pF
differential :
1 gang 64-160 pF *)
Law and ganging tolerances +0,7%

*) 1 gang types also available with high torque and spindle-end slotted.

6486/19

37482-57

APPLICATION

These air dielectric capacitors are applicable where a high accuracy of adjustment
and a high degree of stability are required.
They are available with one to four gangs.
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2222 805 PRECISION TUNING CAPACITORS

HTH

DESCRIPTION

Frame
Nickel-plated brass plates and bars, assembled by riveting and soldering.

Spindle
Ball bearings on both ends.

Rotor
Clean brass vanes soldered to the shaft. The rotor sections are insulated from
the frame and from each other by siliconized ceramic bars.

Stator
Clean brass vanes supported and insulated by siliconized ceramic balls.

Protruding spindle end
Diameter 6 mm, standard free length 10 and 14.5 mm for (40x40 mm)version
and (60x60 mm) version respectively.

Direction of rotation
Clockwise for increasing capacitance.

Angle of rotation
180° or 3609 at choice.
Owing to the eccentric rotor vanes, the versions with logarithmic laws have
180° as maximum angle of rotation.

High stability and freedom from noise are obtained by soldering all the metal
parts together. Low contact resistance is ensured by silver contact points on the
rotor drag spring and a gold plated contact ring soldered to the rotor.

Silicone treated ceramics are used exclusively for insulation ensuring that the
insulation resistance is high and the losses are low, even in humid conditions.
The resistance to shock and vibration is high as the stator is supported by and
insulated with ceramic balls. The ceramic spindles are able to withstand severe
impact and vibration.

The standard spindle end is provided with a detent which, together with a re-
movable stop on the front plate, permits the accurate setting of a rotation angle
of 15° as a reference for checking the capacitance and its variation as a function
of rotation. For rotation angles of 165° and above, the stop should be removed.

Single capacitors of the (40x40 mm) version for direct drive operation have the
spindle end slotted for screwdriver adjustment.

The capacitors are built entirely of basic parts with symmetrically placed stator
and rotor packs. Non-listed combinations having non-standard capacitances,
extra compartments, longer spindle ends (protruding up to 50 mm from both faces)
and different connections, can be obtained on customers specification.

Fully customer-built capacitors, of which the technical specification has been
discussed with the local field engineer, can also be supplied.
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PRECISION TUNING CAPACITORS 2222 805

MECHANICAL DATA
Dimensions (mm) c
_— > f !4— -
cla=d miiy
“ i L
T, L
- l
I i
- f- S
@ B 0 M M.

axb
h
|
L == ||
P==L |
=1
T

T A— I I L‘Lﬂ
! é" L ‘_:
|
e
dimensions in mm axb number of gangs
1 2 3 4
distance between 1 40 x 40 45 76,5 108 139,5
mounting holes 60 x 60 67 117,5 168 218,5
(£0.5) ; 40 x 40 22
60 x 60 35
compartment length c 40 x 40 31,5
(+0.2) 60 x 60 50,5
spindle length 1 40 x 40 16
(£0.5) 60 x 60 18
spindle height h 40 x 40 22,5
(£0.5) 60 x 60 32,5
. 40 x 40 10
free spindle length f 60 x 60 14,5
weight (2) 40 x 40 120 200 300 400
gt (8 - 60 x 60 | 400 700 | 1000 1300
Direction of rotation for increase in capacitance clockwise
Effective angle of rotation, linear capacitor 360°
logarithmic capacitor 180°
Maximum axial thrust ) 50 N
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PRECISION TUNING CAPACITORS
2222 805 N

L
Operating torque 1 gang 2 gangs 3 gangs | 4 gangs
direct indirect
drive drive
Minimum 20 mNm
Maximum 50 20 25 30 35 mNm

Mounting

The capacitors can be mounted
holes in the mounting brackets.

Connecting leads

by means of screws passed through the three

Two wires of 1.5 mm?2 maximum diameter can he comnected to each soldering

tag.

ELECTRICAL DATA
Nominal capacitance swing
Maximum capacitance at 0°
Test voltage

Permissible peak voltage
Coupling capacitance

mieen statoe Backy
between stator packs

between rotor packs (if insulated)

Inculation resistance between
stator and roter and between
frame and stator and rotor

Contact resistance
between any soldering tag and
the relative rotor pack

Parallel damping at 1.5 MHz
with 30 pF (or max. capacitance
if < 50 pF)

see Cyar in table I
see Gy in table I
see Viegt in table I
= é Viest

< 0.0Z pF

.05 pF

iN A
oo

v

10000 M¢S2

IA
U
S|
78Y
J

> 10 MQ

Temperature coefficient of capacitance for the first compartment, (at C = 1/3 cap.

swing + capacitance at 139) in ppm/°C.
version 40 x 40 mm 60 x 60 mm
1 gang 20 + 20 30+ 30
2 gangs 20 £ 20 30+ 30
3 gangs 30+ 30 50 £ 50
4 gangs 50 + 50 50 £ 50

42
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PRECISION TUNING CAPACITORS 2222 805

Capacitance law

capacitance increase
angle of (% of capacitance swing)
rotation linear law logarithmic law
15° 0 0
200 3.12 0.83
300 9.38 2.68
40° 15.62 4.81
500 21.88 7.28
700 34.38 13.41
-90° 46. 88 21.58
110° 59.38 32.49
130° 71.88 47.03
150° 84.38 66.42
1750 100 100

Capacitance tolerance

For angles of rotation between 15° and 175°, the capacitance tolerance in the
first compartment is given by the expression:

+0.7 (0.11 C + C'y 100
where
C = capacitance swing (minimum 25 pF)
C' = capacitance increase calculated from the capacitance law.

Ganging tolerance (rotation angles between 159 and 175°)

The capacitance in the second, third, and fourth compartments will not differ-

from the actual capacitance in the first compartment by more than +0.7%.

Backlash (reproducibility)
(for indirect drive capacitors) Better than 150 x 10~0 pF/pF

Temperature range ~40 to +85 °C
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2222 805
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PRECISION TUNING CAPACITORS 2222 805

CATALOGUE NUMBERS
2222 805 ,....

00 for 40 x 40 mm version

Table II 40 x 40 mm version 02 for 60 x 60 mm version

Cvar single-stator split-stator differential type
type (pF) indirect direct indirect indirect direct
drive 1) drive 2) drive 1) drive 1) drive 2)
1 gang 10 187
16 131 173 188
25 132 178 189
40 133 174 191
64 134 175 192 239 252
100 135 176 241 253
160 136 177 242 254
250 137 179
2 gangs 2x 10 194
2x 16 138 195
2x 25 139 196
2x 40 141 197
2x 64 142 198
2x 100 143
2x 160 144
2x 250 145
3 gangs 3x10
3x 16 146 201
3x25 147 202
3x 40 148 203
3x64 149 204
3x 100 151 205
3x 160 152
3x 250 153
4 gangs 4x10 207
4x16 154 208
4x 25 155 209
4x 40 156 211
4x64 157 212
4x 100 158
4x160 159
4x 250 161

1y 10w torque

2) high torque
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2222 805

PRECISION TUNING CAPACITORS

Table III 60 x 60 mm version

Cvar single-stator split-stator
type
(pF) linear law logarithmic law linear law logarithmic law
1 gang 25 298 345
. 32 299 346
40 301 347
50 302 348
64 303 349
30 304 351
100 196 249 305 352
125 197 251 306 353
160 198 252
200 199 253
250 201 254
320 202 255
400 203 256
500 204 257
640 205
2 gangs 2x 25 307 354
2x 32 308 355
2x 40 309 356
et 2%z 50 311 357
— 2y 64 312 358
2x 80 313 359
2x 100 206 258 314 361
2x 125 207 259 315 362
2x 160 208 261
2x 200 209 262
2x 250 211 263
2x 320 212 264
2x 400 213 265
2x 500 214 266
2x 640 215
46 ll March 1971




PRECISION TUNING CAPACITORS

2222 805

Table III continued

Cvar single-stator split-stator
type (pF) linear law | logarithmic law | linear law | logarithmic law
3 gangs 3x25 316 363
' 3x32 317 364

3x40 318 365
3x50 319 366
3x64 321 367
3x80 322 368
3x 100 216 267 323 369
3x125 217 268 324 371
3x160 218 269
3x200 219 271
3x250 221 272
3x320 222 273
3x400 223 274
3x500 224 275
3x640 225

4 gangs | 4x25 325 372
4x32 326 373
4x 40 327 374
4x50 328 375 =
4x 64 329 376 —
4x80 331 377 —_
4x100 226 276 332 378
4x125 227 277 333 379
4x160 228 278
4x 200 229 279
4x250 231 281
4x320 232 282
4x% 400 233 283
4x500 234 284 .
4x 640 235
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2222 808

FILM DIELECTRIC TRIMMERS

QUICK REFERENCE DATA
Min. Cpax 5,5110]15(22]22|27 | 40 | 65 | 80 |120 pF
Max. Cypin 1,42 (2|2 |31]2 5555|5512 pF
Diameter 7,5 mm, 10 mm, 13,5 mm
Rated voltage (d.c.) 250V
Climatic category (IEC68) 40/070/21
APPLICATION

These film dielectric trimmers have been designed for use on printed-wiring boards, e.g.
in radio sets. Moreover, thanks to their good stability, these trimmers have even proved
their value in industrial equipment.

DESCRIPTION

The vanes are stacked on a sturdy plastic base. The dielectric is afilm of polyaethylene,
polypropylene or polycarbonate which supports the vanes in such a way that good stability
is ensured and no microphony can occur. Flux absorption between the vanes is prevented.
The trimmers are resistant to all standard cleaning solvents except those with polycarbo-
nate film (2/27 pF, 6/80 pF and 12/120 pF).

Table 1, Versions

diameter position of angle between adjustment Fig.
spindle 2 rotor tags top bottom
A 7,5 mm vertical 180 © screwdriver key 1
B 10 mm vertical 90° 1) screwdriver key 2
Cl vertical - 180 © screwdriver key 2 3
c2 vertical 180 © spanner key 3
D1 horizontal screwdriver key 4
D2 horizontal spanner key 4
El} 13,5 mm vertical 180 © screwdriver screwdriver | 5
E2 vertical 180 ° - spanner - 5
Fl1 horizontal screwdriver screwdriver 6
F2 horizontal spanner - 6

1) Non-preferred.

2) See Fig. 8.
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22272 808 FILM DIELECTRIC TRIMMERS

HHH

The spanner adjustment is specially designed for the trimming of car radios. It enables
the manufacturer to adjust the trimmer from the front by means of a long flexible rod
provided with a hexagonal hole. The special shape of the trimmer head prevents a bending
load on the trimmer spindle when the adjustment rod and spindle are not in line.

The connection tags are arranged to fit a grid of 2,50 mm or 2,54 mm (0, 1 inch).
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FILM DIELECTRIC TRIMMERS
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FILM DIELECTRIC TRIMMERS
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FILM DIELECTRIC TRIMMERS
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FILM DIELECTRIC TRIMMERS
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FILM DIELECTRIC TRIMMERS

2222 808

Table 2

¢ 7,5 mm é 10 mm $ 13,5 mm
Operating torque 1-15 mNm 2-25 mNm 2-20 mNm
Maximum axial thrust 2N 2N 2N
Mass (approximately) 0,8 g 1,3 ¢g 2g

Marking

The different types can be identified by the colour of the base, see Table 3.

Soldering

Soldering conditions :

Mounting

max. 260 OC, max. 10 s.

The trimmers can be mounted on printed-wiring boards with a pitch of 2,50 mm or
2,54 mm (0, 1 in) and holes with a minimum diameter of 1,25 mm. The hole pattern
is given in the figures below.

72613732

For types of Fig. 1

e

5- s — - ——
7269860

R :E 17

|

.

r@@
' “—*“F'“

T

s.}é_ﬁ

11,3l

b

For types of Fig.2

d
For types of Fig.5

|

72613751

Note: The large hole is necessary for bottom adjustment only.
Diameter determined by the user's requirements.

Key for adjustment

The dimensions essential for the design ofa key are given in Fig. 8.

Fig.8

|
1 BQ;_W

75 -—] 13 L—

10 ~—— —

-~ 5
271N !

/ \ R

. ._4‘__,<£}_
\ /

N L / !
Lo

g
]

72613701

C

For types of Figs 3,4 and 6

Fig.7. R = rotor
S = stator

-~ g3

ﬂ17+01
+01
0s+02| %7
A
ey
min ¢ | :
v -

“%
B

7269859
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2222 808

FILM DIELECTRIC TRIMMERS

ELECTRICAL DATA Table 3

¢ reference {guaranteed | tané at Cy4x (temperature | colour [IMig. |catalogue number
2 _|Cmin/ max Cmin/ x 10°4 coefficient of
g : Cmax | min Cmax buse
= 1 1 100
8 S (pr) (pF) MHz | MHz | (ppm/°C)
1,2/6 1,4/5,5 =10 | =25 =750 £300 | grey 1 2222 808 11558
1,4/10 2/10 =10 | =25 -200%300 | yellow| 1 11109
A 1,6/15 2/15 =10 | =25 =400 £300 | blue 1 11159
1,8/22 2/22 =10 | =25 -350%250 | green | 1 11229
2/30 2/27 <50 - 0+3060 | red 1 11279
1,8/15 2/15 =10 | £25 =100 +£400 | blue 2 32159
2,5/25 3/22 =10 | =25 ~-100£400 | green | 2 32229
B 4/40 5,5/40 =10 | £25 -150£350 | grey 2 32409
4,5/70 5,5/65 =10 | =25 -200+300 | yellow | 2 32659
5/90 5,5/80 =50 —100£300 | red 2 32809
1,8/15 2/15 <10 | £25 =100 £400 | blue 3 31159
2,5/25 3/22 =10 | =25 -100£400 | green | 3 31229
C1 4/40 5,5/40 =10 | =25 150 +£350 | grey 3 31409
4,5/70 5,5/65 =10 | =25 —200+300 | yellow| 3 31659
5/90 5,5/80 =50 -100+300 | red 3 31809
C2 5/90 5,5/80 =50 =1004300 | red 3 34809
1,8/15 2/15 =10 | £25 —-100 £400 grey 4 61159
2,5/25 3/22 =10 | =25 -100£400 | yellow ! 4 61229
D1 4/40 5,5/40 =10 | =25 -150+350 | yellow | 4 61409
4,5/70 5,5/65 =10 | =25 -200+300 | yellow | 4 61659
5/90 5,5/80 =50 -100+300 | red 4 61809
D2 5/90 5,5/80 =50 =100 £300 | red 4 64809
Ed 8/130 12/120 =50 ~150+300 | green | 5 41121
E2 8/130 12/120 =50 ~150£300 | green | 5 44121
1 8/130 12/120 =50 —150£300 | green | 6 74121
E2 §/130 12/120 =50 —150£300 | green | 6 74121
Rated voltage (d.c.) 250V
Test voltage (d.c.) for 1 minute 500 V

Category temperature cange

Contact resistance

Insulation resistance

Climatic category (IEC68)

-40 to +70 °C

max. 10 mS

min. 10000 M2

40/070/21

1) This column indicates the reference values of the capacitance ranges currently avail-

able on the market which are equivalent to our range.
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FILM DIELECTRIC TRIMMERS 2222 808

QUALITY LEVEL
Sampling and data evaluation for quality level in accordance with MIL-STD-1035D and
IEC410

A.Q.L. 0,4%, major defects

A.Q.L. 1,5Y%, minor defects

Each capacitor is tested for minimum C5x, and is also subjected to the full test voltage.
See also Note under Survey of variable capacitors (General section). -
PACKAGING

Bulk packing in cardboard boxes lined with expanded plastic.
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FILM DIELECTRIC TRIMMERS
high temperature type

QUICK REFERENCE DATA
Max. Cipin/min. Cpax 1 /3,5 pF
1,8 /10 pF
2 /18 pF
Overall dimensions 6 x 8 x 9 mm
Rated voltage (d.c.) 300V
Temperature range ~ 40 to +125°C

RZ 30185-5

APPLICATION

Foruse in miniaturised measuring and telecommunication equipment, specially where
high temperatures occur and a low temperature coefficient is important, e.g. for
fine adjustment of h.f. tuned circuits.

DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and silver -plated brass
stator with either a P.T.F.E., or a polyimide/F. E, P. sandwich film as the dielec -
tric. The stator plates with their tag are heat sealed to the housing. The rotor con-
tact surfaces are gold plated to ensure a long life and a stable contact even under
severe climatic conditions.

The capacitors can be supplied with top adjustment, and with top and bottom adjust-
ment. Top adjustment should be done by means ofa screwdriver, bottom adjustment
by means of the key, catalogue number 8122 088 23660 , which can be made availa-
ble on request.
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FILM DIELECTRIC TRIMMERS
high temperature type

MECHANICAL DATA

Dimensions in mm

type with
top adjustment
- f0.55:0.3
i
\ ==
type with 9T°" o T o
top and = T%TW sprue/
bottom adjustment E ATl AN 409
T I : ]
IR [atijiss e e S | R
e Ora-+ Ie-f 1Nmax—s" — T
_ 22 b
508102+ |l=—11£02
ratO‘Zﬂ
S .
Table 1 L 74max 7299536
max. capacitance 3,5 pF 10 pF 18 pF
effective angle of rotation 180° 1800 180°
\ | | .
operating torque 1 to 15 mNm 2,5to0 20 mNm | 2,5 to 20 mNm
maximum axial thrust 2N 2N 2N
weight approx. 0,7¢g 0,7¢g 0,7¢g
colour dot orange white red
Bump IEC68, test Eb - 4000 bumps of 40 g

Vibration IEC68, test F

- 10 - 55 Hz, acceleration 5g for 1,5 h

Il August 1974
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high temperature type

FILM DIELECTRIC TRIMMERS l 2222 809 050..

Marking

The capacitors are marked with a colour dot, see Table 1

Mounting
The trimmers can be mounted on printed-wiring boards having holes with a minimum
diameter of 1,25 mm. The hole patterns are given in the figures below.

‘<7~508 ~>| 'ﬂ" -508—=

|

l
t Py )
‘2") @ @ Hole pattern for —28%0] ?@ ii’? Hole pattern for

nsaest type with top ad- - ; | type with top and
justment — 19 - bottom adjustment

7299536

;«

Soldering conditions max. 260 OC, max. 10 s

Bending the tags by 90 degrees is permitted.

ELh(‘TRICAL DATA
min. | max. |max. tan 6 | max. tan 6 | temperature catalogue number
Cmax | Cmin | at 1 MHz | at 100 MHz | coefficient ¥) | top adjustment top + bottom
(pk) (pI*) (ppm/OC) adjustment
23,5 =1 10.107% 20 1074 -250 = 150 2222 809 05001 2222 809 05004
=z 10 <1,8] 10.107% 20.1074 =300+ 75 2222 809 05002 2222 809 05005
z 18 =2 25.1074 40.1074 —=350 £ 75 2222 809 05003 2222 809 05006
Rated voltage (d.c.) 300 V
Test voltage (d.c.) . 600 V
Contact resistance max. 5 mé&2
Insulation resistance

hetween stator and rotor min. 10000 MS2

-40 to +125 °C
40/125/21

Category temperature range

Climatic category (JEC68)

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL -STD-105D and1EC410
A.Q.L. 0,4%, major defects
A.Q.L. 1,59%, minor defects

Each capacitor is tested for minimum Cmgy, and is also subjected to the full test voltage.

See also Note under Survey of variable capacitors (General section).

PACKAGING

Blister packs of 100 pieces each. Smallest order quantity is one pack.

*) Between +20 and +70 °C at Cpax-
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FILM DIELECTRIC TRIMMERS

high temperature type

i

TESTS AND REQUIREMENTS

IEC 68
test Test Procedure
method
Robustness of
terminations
Ua Tensile ioad 2,5N; 10 s
Ub Bending clause 2.3, 1 bend
T Soldering
Solderability clause3. 2: solder bath method,
240 °C
Resistance to
heat clause 3.2.4, 350 °C, 3 s
Na Rapid change of 30 min ~40 °C/30 min +125 °C;
temperature 5 cycles
Eb Bump 4000 * 10 bumps, 40 g, pulse
duration 6 ms
Fe Vibration i0-55 Hz, 0,35 mm or 5 g,
0,5 h in 3 directions
Ba Dry heat 16 hours 100 °C-
Ca Damp heat, 21 days 40 °C; 90-95% R. H.

steady state

Endurance
(mech.)

25 cycles (rotations from Cmax
to Cipjp and back) at room
temperature

64
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high temperature type

Requirements
05001 05002 05603
Visual exam. no damage
Visual exam. good tinning
Visual exam. no damage
AC after 1h
recovery (pF) < 0,05 < 0,1 < 0,1
hor. (OF) < 0,03 < 0,04 < 0,08
© vert. £ < 0,02 < 0,03 < 0,06
Visual exam. no damage no damage no damage
AC (pF) < 0,004 < 0,004 < 0,006
AC (pF) < 0,05 < 0,08 < 0,3
Rins (MO > 104 > 104 > 104
Re (m€2) <5 <5 =5
Tan & at 1 MHz < 10,1074 < 10.107% < 25,1074
AC PF) < 0,07 < 0,05 - < 1,1
Tan 6 at 1 MHz < 20,1074 £ 20,1074 < 40,1074
Rins (MS2) > 104 > 104 > 104
R, (m€2) <5 <5 <5
Viest (d.c.) V) > 600 > 600 > 600
Visual exam. no damage no damage no damage
Criax (pEF) > 3 > 10 > 18
c (mS2) = 5 < 5 < 5
Viest (d.c.) (§8) > 600 > 600 > 600
Oper. torque {mNm) 2t 17,5 2t0 17,5 2to 17,5
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FILM DIELECTRIC TRIMMERS
high temperature type

QUICK REFERENCE DATA

Max. C i /min. Cp o, single stator type 2,5/20 pF to 7/100 pF¥
split stator type 1,5/5 pF to 3/25 pF
2,5/

differential type 5/20 pF to 7/100 p¥F

Overall dimensions 11 x 14 x 9 mm
Rated voltage (d.c.) 200 to 375 V
Temperature range ~40 to +125 °C

RZ24762-1

APPLICATION

For use in miniaturised measuring and telecommunication equipment, specially where
high temperatures occur and a low temperature coefficient is important, e.g. single-
-stator trimmers are suitable for fine adjustment of h. f. tuned circuits, split-stator
trimmers for symmetrically built h.{. circuits and differential types for capacitive
volume or voltage control.

DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and stator with P. T. 7, .
film as the dielectric. The stator plates are stacked on pins and separated by rings,
so thatitis possible to produce a single-stator, a split-stator or a differential type.
The rotor contact surfaces are silver platedto ensure a long life and a stable contact
even under severe climatic conditions.

The capacitors can be adjusted from the top by means of a screwdriver.
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FILM DIELECTRIC TRIMMERS

T

high temperature type |
MECHANICAL DATA
Dimensions (mm) .
i L Il R l—;{j %‘
o O,
SO, :;T
Tt = ]
|
7 N
== = -
N — |
762502 | | 6.6 103
e ) ey
. 4_:401.3 . i 7252350.3
13305 ]
single stator differential split stator
type type type
ef fective angle of rotation 180° 1800 180°
operating torque 1to 35 mNm | 1to35mNm 1 to 35 mNm
max. axial thrust 2N 2N 2N
weight approx. 2,3¢g 2,9¢ 2,8¢g

Bump

Marking

IEC68, test Eb - 4000 bumps of 40 g
Vibration IEC68, test ¥ - 10 - 55 Hz, acceleration 5gfor 1,5 h

Capacitance value inpF plusletter E, inthe case of a differential capacitor followed
by the letter D, in the case of a split-stator type by the letter S.

Mounting

The trimmers can be mounted on printed-wiring boards havingholes with a minimum

diameter of 1, 25 mm. The hole pattern is given in the figure below.

Soldering conditions
max. 260 °C, max. 10 s

‘;;.’ ‘*:m*
.
1 g
i
I
© T 15;!%31
— il
I
Ot
‘ e

Bending the tags by 90 degrees is not permitted.

68
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FILM DIELECTRIC TRIMMERS 2222 809 070..
high temperature type

ELECTRICAL DATA
min. max. max. Viest catalogue
type Crax Chin | tané at | (d.c.) number
(OF) (F) | 100 MHz | (V)

> 20 <2.5 1 17.1074 700 | 2222 809 07004
> 4% | <4 |17.107% 700 07008

single-stator > 60%) | <5 25. 10‘2 400 07011
> 80 <6 25.107 400 07013
>100%) | <7 25,1074 400 07015
= 5 <15 17.107% | 700 07001
= 10 <2 17.10~4 700 07002

split-stator > 15 <3 | 25.107% 400 67003
> 20 <3 | 251074 400 07005
> 25 <3 25.1074 400 07007
= 20 <2.5| 17.1074 700 07006
= 40 <4 17,1074 700 07009

differential = 60 <5 | 25.1074 400 07012
> 80 <6 25. 10“j 400 07014
> 100 <7 25,1074 400 07016

Rated voltage 50% of test voltage (see Table) '

Tan & at 1 MHz max. 10,1074

Contact resistance max. 3 me

Insulation resistance

between stator and rotoy min. 10000 M2

Temperature coefficient **) (0 * 200) ppm/°C

Ambient temperature range -40 to +125 °C

Climatic category (IEC 68) 40/125/21

QUALITY LEVEL
Sampling and data evaluation for quality level in accordance with MIL-STD~- 105D and
IEC 410

A.Q.L. 0,4%, major defects

A.Q.L. 1,5%, minoxr defects

Each capacitor is tested for minimum Cp 4y, andisalso subjected to the full test voltage.

See also Note under Survey of variable capacitors (General section).

PACKAGING

Blister packs of 50 pieces each. Smallest order quantity is one pack.

%) Preferred versions,
#%) Between +20 and +70 0C at Cyax.
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2222 809 080..

FILM DIELECTRIC TRIMMERS
high temperature type

QUICK REFERENCE DATA
Max. Cmin/mm- Cax 4/40 pF
5/60 pF
Overall dimensions 10 x 11 x 11 mm
Rated voltage (d.c.) 300 V
Temperature range -40 to +125 °C
AS55374-1

APPLICATION

For use in miniaturised measuring and telecommunication equipment, specially where
high temperatures occur and a low temperature coefficient is important, e.g. for
fine adjustment of h.f. tuned circuits.

DESCRIPTION

The trimmers consist of a polysulphone housing, brass rotor and silver-plated brass
stator with polyimide/F. E.P. sandwich film as the dielectric. The stator plates with
their tag are heat sealed to the housing. The rotor contact surface is gold plated
to ensure a long life and a stable contact even under severe climatic conditions. The
rotor is operated by means of a screwdriver; it can be adjusted from the top and
from the bottom.
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2222 809 080..

FILM DIELECTRIC TRIMMERS

high temperature type

MECHANICAL DATA

Dimensions in min

1max s |
| [ 7
\ N
Wy =N 1 (4x)
ST FENY gl J,‘L il |
! . ‘logL, X ’ R }
4%05(3x) ~p16 _,,L ! C8min {4x) A
| f | colour dot / :
; R ~ 03+ \4 see table1/ “J ,/&
71‘ \ ;(\ = »/ /
stator,  m-——762+02——=  “rotor (2x) - Hs"fg;f :
fo—
|

| ‘
105max 10 max 'y
| [A]

P | |

254%02- gl

48202
109max— -

Table 1

max. capacitance 40 pF 60 pF
effective angle of rotation 180° 1809
operating torque 2 to 25 mNm 2 to 25 mNm
maximum axial thrust 2N 2N
weight 1,6¢ 1,6 g
colour dot yellow blue

Bump
Vibration I1EC6S, test F

IECéS, test Eb - 4000 bumps
- 10 - 55 Hz, acceleration 58 for 1,5 h

of 40 g

August 1974



high temperature type

FILM DIELECTRIC TRIMMERS |i2222 809 080..
i
1

Marking
The capacitors are marked with a colour dot, see Table 1.

Mounting

The trimmers can be mounted onprinted-wiringboards having holes with a minimum
diameter of 1,25 mm. The hole pattern is given in the figure below.

e=254 )

iy ISR A -

f N |

l b

I AN
i adjustment is to be

P ol
Soldering conditions ] N used
72988171
max. 260 °C, max. 10 s

1.3(3x)

{7

; sary only if bottom

/-\ ‘ Note: Large hole is neces~
L/

U

Bending the tags by 90 degrees is permitted.

ELECTRICAL DATA
. . max. tan ¢ | max. tan 6 | temperature catalogue
min. Cpax | MaXe Crin | 51 1 MHz | at 100 MHz | coefficient number
(pF) (pF) (ppm/°C)
> 40 <4 25.107% 35,1074 | -250 £ 150 | 2222 809 08002
> 60 <5 25.107% | 35.107% | -250+ 150 | 2222 809 08003
Rated voltage (d.c.) 300 V
Test voltage (d.c.) 600 V
Contact resistance max. 5 mS2

Insulation resistance

between stator and rotor min. 10000 MS2
Category temperature range ~40 1o +125 °C
Climatic category (IEC 68) 40/125/21

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and
IEC 410

A.Q.L. 0,4%, major defects

A.Q.L. 1,5%, minor defects

Each capacitor is tested for minimum Cy,y, and is also subjected to the full test voltage.
See also Note under Survey of variable capacitors (General section). -
PACKAGING

Blister packs of 50 pieces each. Smallest order quantity is one pack.
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2222 809 090..

FILM DIELECTRIC TRIMMERS
high temperature type

QUICK REFERENCE DATA
Max. Cmm/mm Cmax 1, 4/5, 5 pF
2 /9 pF
2 /18 pF
Overall dimensions - 8x9x10 mm
Rated voltage (d.c.) 300V
Temperature range -40 to +125 °C

APPLICATION

For use in measuring and telecommunication equipment, specially where high tem-
peratures occur anda low temperature coefficientis important, e. g. for fine adjust-
ment of h.f. tuned circuits. )

DESCRIPTION

The trimmers consist ofa polysulphone housing, brass rotor and silver-plated brass
stator with a P.T.F.E. film as the dielectric. The stator plates with their tag are
heat sealed to the housing. The rotor contactis made by a silver-plated spring against
gold plated surfaces to ensure a long life and a stable contact even under severe
climatic conditions.

The capacitors can be adjusted from both sides by means of a screwdriver.

Two types are available viz. with one rotor tag and with two rotor tags.

Th= connection tags are arranged to fit a grid of 2, 54 mm (0, 1 inch).
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2222 809 090..

FILM DIELECTRIC TRIMMERS
high temperature type

MECHANICAL DATA
Dimensions (inm) %7 ‘Elz’;_ 0% )
e
l i
| 1
[ -
| sprue
10
max D ‘\
Z’VV7 7777
' I8 ‘ @ ] Z
3-tag version Y i
15 3 T AR -t
e v 08 1(4x)
M W
| 0zom el J o s min(4x)
405 L
a3 [ colour dot |
, see table
//,,
rotor (2x) 72604360

I

e———— B8 8 max————
07 ™™ E 25 3‘6
oy :
i —
10 =
max ]
, , J ‘
2-tag version —
‘ /
Zs |
v A B
(] i}
Q 02501 —»|Q8Lml
T —»‘(31'3 <
405 <3

stator

=

1,2 max

colour dot /

see table
7263841
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FILM DIELECTRIC TRIMMERS 2222 809 090.

high temperature type

Table 1

max. capacitance 5,5 pF 9 pF 18 pF
effective angle of rotation - 1809 180° 180°
operating torque 1 to 15 mNm 2,5to 20 mNm | 2,5 to 20 mNm
maximum axial thrust 2N 2N 2N
weight approx. ) 0,8¢g 0,8¢g 0,9¢g
colour dot green . white red
Marking

The capacitors are marked with a colour dot, see Table 1.

Mounting

The trimmers can be mounted on printed-wiring boards having holes with a minimum
diameter of 1,25 mm. The hole pattern is given in the figure below.

13 r— +; 13 )* .
3-tag "‘ '@ @ 2-tag
version 4 /> ' ' version

(09% [EPREE ¥ ;yAp— | 7283840

7260435
Soldering conditions max. 260 °C, max. i0 s
Bending the tags by 90 degrees is permitted.

ELECTRICAL DATA
min. max. | max. tané | max. tan o temperature catalogue number
Cmax Cmin | at 1 MHz at 100 MHz | coefficient 2222 809 .....
(pF) (pF) (ppm/©C) 2-tag version | 3-tag version
>5,5 <1,4 10. 1074 15,1074 ~250 % 150 09004 09001
=29 <2 10. 1074 15. 1074 ~250 % 150 09005 09002
> 18 <2 10,1074 15.1074 -250 % 150 09006 09003
Rated voltage (d.c.) 300V
Test voltage (d.c.) 600 V
Contact resistance max. 5 mS

insulation resistance

between stator and rotor min. 10000 MQ
Category temperature range -40 to +125 °C
Climatic category (IEC 68) 40/125/21
PACKAGING

In blisters containing 100 capacitors, 9 blisters per box.
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2222 809 090.. FILM DIELECTRIC TRIMMERS
high temperature type

QUALITY LEVEL

Sampling and data evaluation for quality level in accordance with MIL-STD-105D and
IEC 410

A.Q.L. 0,4%, major defects
A.Q.L. 1,5%, minor defects

Each capacitor is tested for minimum Cpax, andisalso subjected to the full test voltage.

See also Note under Survey of variable capacitors (General section).
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MAINTENANCE TYPE LIST

The types listed below are not included in this Handbook.

Detailed information will be supplied on request.

ELECTROLYTIC CAPACITORS

Aluminium electrolytic capacitors 2222 106 1....
2222 107 1....
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STANDARD SERIES OF VALUES IN A DECADE

for resistances and capacitances
according to I.E.C. publication 63

E192 E96 E48 | E192 E96 E48 | E192 E96 E48 | E192 E96 E48 | E192 E96 E48
100 100 100 169 . 169 169 284 481 816
101 172 287 287 287 | 487 487 487 825 825 825
102 102 174 174 291 493 835
104 176 294 294 499 499 845 845
105 105 105 178 178 178 298 505 856
106 180 301 301 301 511 511 511 866 866 866
107 107 182 182 305 517 876
109 184 309 309 523 523 887 887
110 110 110 187 187 187 312 530 . 898
111 189 316 316 316 536 536 536 909 909 909
113 113 191 191 320 542 920
114 193 324 324 549 549 931 931
115 115 115 196 196 196 328 556 942
117 198 332 332 332 562 562 562 953 953 953
118 118 200 200 336 569 965
120 203 340 340 576 576 976 976
121 121 121 205 205 205 344 583 988
123 208 348 348 348 590 590 590
124 124 210 210 352 597
126 213 357 357 604 604 E24¢ E12 E6 E3
127 127 127.| 215 215 215 361 612 10 10 10 10
129 218 365 365 365 619 619 619 11
130 130 370 626 12 12
132 221 221 374 374 634 634 13
133 133 133 223 379 642 15 15 15
135 226 226 226 383 383 383 649 649 649 16
137 137 229 388 657 18 18
138 232 232 392 392 665 665 20
140 140 140 234 397 673 22 22 22 22
142 237 237 237 402 402 402 681 681 681 24
143 143 240 407 690 27 27
145 243 243 412 412 698 698 30
147 147 147 246 417 706 33 33 33
149 249 249 249 422 422 422 715 715 715 36
150 150 252 427 723 39 39
152 255 255 432 432 732 732 43
154 154 154 258 437 741 47 47 47 47
156 261 261 261 442 442 442 750 750 750 51
158 158 264 448 759 56 56
160 267 267 453 453 768 768 62
162 162 162 271 459 777 68 68 68
164 274 274 274 464 464 464 787 787 787 75
165 165 277 470 796 82 82
167 280 280 475 475 806 806 91
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