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INTRODUCTION

This 1966 edition is a completely revised
and enlarged version of the preceding
one, containing data on all our products.

For a number of these products, sepa-
rate booklets are available giving all nec-
essary information and replacing the
previous ‘EP catalogue sheets’.

Generally, the type numbers indicate
preferred types; however, the fact that
a certain type is entered in this book
does not necessarily imply its immediate
availability.

As our research and development de-
partments are engaged on continually
perfecting our components and mate-
rials, the specification of a certain prod-
uct may be found to have improved
during the currency of this book.

We are sure that this book will be a
useful guide to all who want to make a
quick and correct choice from the great
variety of products that we offer to the
electronic industry, products that form
the basis of the economic manufacture and
maintenance of highly reliable electrical and
electronic equipment

Industrial Components and Materials Division







A

Antenna rods and plates . . . . .
Audio transformers . . .

C

Capacitors . g5 s
Capacitors, Air, concentric trimmer. .
—, correcting
—, tuning .
—, trimmer .
Capacitors, Ceramlc, barrler Iayer
—, class I, ll, miniature feed-through
—, class IB, high-voltage disc . .
—, class IB, plate . . . . . . . . .
—, class IB, tubular . .
—, class Il, pin-up
—, class Il, plate
—, class Il, tubular
—, safety tubular .
—, tubular triple by-pass 5
Capacitors, Electrolytic, aluminium . .
—, general purpose, large . .
—, general purpose, miniature .
—, general purpose, small .
—, high voltage. o E
—, high voltage, screw- base T
—, high and low voltage
—, long-life
—, tantalum . .
—, wet tantalum . . . . . . .
Capacitors, Mica, balancing telephone
cable :
—, moulded mldget
—, moulded precision .
Capacitors, Paper, alternating current
—, box type . .
—, interference suppression . . . . .
—, power-factor correction
—, special types 5 @R
Capacitors, Paper, direct current .
—, box type telephony

G11
F 66

G
D24
D23
D20
D26
C130
C134
C117
C122
C114
C126
Cc128
C124
C132
C137
C4é
C16
C4
C12
C36
C34
C22
C38
C50
C56

C102
Cc97
C99
C86
ca7
C86
C95
C94
C70
C76

INDEX

—, box type rectangular

—, high-voltage smoothing

—, high-voltage insulated

—, high-voltage tubular . .

—, interference suppression . .

—, tubular aluminium casing .

—, tubular insulated

Capacitors, Polyester, metallused flat-
foil

—, metallised moulded

—, tubular foil . . . :

Capacitors, Polystyrene, balancmg tele-
phone cable

—, box type . . . 3

—, tubular moulded type

RC combinations . . . . . . .

Tuning synthetic foil

Trimmers, tubular

—, tubular midget

—, tubular printed wiring . . .
—, wire-wound

Circuit blocks 100-series

—, decade counter .

—, emitter follower/inverter ampllﬁer
—, flip-flops . o
—, one-shot multivibrator .
—, power amplifier .

—, pulse driver

—, pulse generator .

—, pulse shaper .
—, read amplifier. . . . .
—, reversible shift register.
—, selection gate . .
—, twin decade counter . . . .
—, twin emitter follower

—, twin gates :

—, twin inverter ampllﬁers

—, twin pulse logic . . . . . .
—, twin selection switch. . .
Circuit blocks 10 series . .

—, flip-flop. . 5
—, non-inverting gate amplifier. . . .

Cc77
Cc8o
C83
C74
C85
c72
C70

Cé0
C62
Cé4

C105
c110
c107
C138
D4

D14
D15
D16
D18
B4

B15
B13
Bé6

B5

B14
B9

B19
B9

B18
B17
B 20
B16
B12
B10
B13
B11
B 20
B 26
B30
B29




INDEX

—, one-shot multivibrator . . . . .

—, power amplifier . .

—, pulse driver

—, pulse shaper :

—, quadruple trigger gate . . . .

—, relay driver

—, timer unit

—, twin gate inverter .

—, twin trigger gates . .

Circuit blocks 20 series .

—, flip-flop. . o e s

—, one-shot multivibrator .

—-, pulse shaper

—, twin gate inverter .

—, twin level restorer. .

—, twin line driver .

—, twin trigger gate

Circulators, four-port .

—, three-port coaxial . .

—, waveguide

Coils for radio, miniature, AM tubesets

—, miniature, FM, tube sets .

—, ratio detector, FM .

—, subminiature, AM,
sets . .
—, submlnlature AM/FM transnornsed
sets . e

—, subminiature, FM,
sets . . .

—, submlmature, RF/IF AM module
type 3

Connecting blocks

Control knobs

Cores, cross-cores

—, cup-cores

—, Eand | cores

transistorised

transistorised

—, potcores H-series . .
—, potcores P-series
—, potcores S-series

—, screw cores 5 5
—, U-cores for line-output transformers
Counting units . . .

B 36
B 40
B 38
B 39
B35
B 40
B37
B 28
B33
B 45
B 49
B52
B53
B 46
BS54
B 55
B 51
B105
B105
B106
F 36
F 37
F 38

F 40

F 40

F 40

F 42
F13
F15
G56
G15
G4é
Gé4
G25
Gé62
G15
G21
B 67

D

Damping beads . .

Decade counter. .

Decade switch .

Deflection components for TV :

Deflection components for colour TV .

Deflection system for 19” transistorised
sets . .

Deflection units

Delay lines, ultrasonic .

Delay module

E

Eand | cores . . .

EHT rectifier socket.

Electrolytic capacitors .

Electronic subassemblies for radlo and
television

F

Ferrite isolators ’
Ferrite recording heads .
Ferroxcube 3 and 4 .
Ferroxcube 6 (square loop)
Ferroxcube 7

Ferroxdure, anisotropic . .
—, ring magnets

—, rings, segments .

—, slugs and discs.

—, square magnets .
Ferroxdure, isotropic . .
—, blocks .

—, rings . .

—, segments . .
Ferroxplana

Fixed capacitors .
Frame output transformers

G20
B15
B101
Al4
A30

A29
A19
B111
B112

G46b
A26
c2

A1

B103
B113
G4
G70
G71
H9
H15
H18
H17
H16
H19
H22
H20
H23
G75
G1
A25



G

Glass-to-metal seals .

H

Hard magnetic materials

Inductance adjustors, continuous .

L

LDR, Light-dependent resistors.
Linearity control units.

Linear resistors

Line output transformers
Loudspeakers. ;

—, high-quality types .

—, midget types

—, special types

—, standard types

—, woofer type.

M

Magnetic memory cores .

Magnetic core memories

Main transformers

Matrix planes and stacks, for comadent
current memories.

—, with 80 mil cores

—, with 50 mil cores

—, with 30 mil cores

Mica capacitors . :

Microwave components .

Microwave units

Miniature polarised relay

Miscellaneous.

H1

G34

E 88
A17
E1

Al4
F 37
F 90
F 52
F 85
F 60
F 96

B 69
B 88
E70

B75
B76
B77
B 82
c97
B108
B103
F 35
F1

INDEX

Mounting aids and accessories, 100 series
—, 10 series .

N

Negative-temperature-coefficient
thermistors, indirectly heated

—, miniature

—, mounted disc .

—, special motor cars .

—, special radioand TV .

—, standard disc .

—, standard rod o

Norbits, double high power .

—, double NOR

—, emitter follower

—, low power amplifier .
—, medium power output .
—, mounting chassis .
—, photoelectric detector head
—, single binary counter.

—, single NOR .

—, timer unit

—, triple binary counter

P

Paper capacitors

Peltier batteries

Piezo-electric ceramic .

Plugs and sockets, screened

Polarised relays, miniature .

Polyester capacitors

Polystyrene capacitors 5

Positive-temperature-coefficient
thermistors, special .

—, standard disc .

Pot cores, H-series

—, P-series.

—, S-series Lo

Potentiometers, carbon trimming

—, single carbon .

B22
B 43

E 42
E 50
E 48
E 60
F 61
E 42
F 46
B 58
B 63
B 58
B 63
B 61
B 61
B 62
B 60
B58
B 63
B59

C70
H33
H40
F22
F 35
Cé60
C105

E76
E70
GéL
G25
Gé2
E22
E 26




INDEX

—, tandem carbon
—, twin carbon
—, wire-wound
Powder iron . . TR
Power supply units, transistorised

—, universal modular . . . . . . . .

Printed-wiring connectors . . . . .
Professional ferrite recording heads .

R

Receiverinset . . . . . . . . . ..

Recorder, piece parts for

Relay, miniature polarised .
Resistors, carbon . . . . . . .
—, carbon with tangential leads
—, high-stability carbon . .
—, insulated carbon

—, insulated pin-head . . .
—, moulded metal-film

—, stand-up carbon. . . . . . . ..

—, wire-wound

Toroids . .

“Ticonal”, anisotropic .

—, blocks . .

—, rods and rings

—slugs. . . ...

—, special types . . . . . .

E 32
E 34
E35
G76
B99
B100
F4

B114

B109
G24
F 35
E4
E7Z
E9
Eé
E8
E10
E'7
E11
E 88
E 42
E76
E 86

Gé68
H26
H29
H28
H27
H29

Transducer, ultrasonic
Transformers, audio
—, frame output . .
—, line output . . .
—, main . .

—, variable
Transmitter inset . .
Tube sockets .
Tuners, FM for radio
—, UHF for TV

—, VHF for TV . .

§)

Ultrasonic delay lines . .
Ultrasonic transducer . .

U-cores . . .

A

Vane switched oscillator . . .

Variable capacitors .

Variable transformers . .

Voltage-dependent resistors, asymme-

BE v o o 2w
—, small disc
—, special disc . . .

—, standard disc . . . .

—, standard rod

Y

Yoke rings .

G71

F 66
A25

Al4
F 106
F107
B110
F 24
ALk

A10
A10

B111
G71
G21

B 65
D1
F71

E 86
E 84
E85
E77
E83

G18



Electronic
subassemblies
for radio and television







FM tuners for radio: tube types; transistor type

VHF tuners for television bands | and Il!: tube type
Turret types AT7638, AT7639, AT7640 and AT7641
Small turret type AT7650 .

Small turret type AT7650T, AT7651T and AT7652T

UHF tuners for television bands IV and V
Small version with tubes, type AT6354 .
Small version with transistors, type AT6370

Small version with transistors, type AT6380 and AT6381 :

Push-button version, type AT6385

Deflection components for television
Line output transformer 525/625 lines, type AT2025 .
Line output transformer 525/625 lines, type AT2023/01
Adjustable linearity control, type AT4032 :
Adjustable linearity control, type AT4034
Deflection unit, type AT1011 .
Deflection unit, type AT1019 .
Deflection unit, type AT1030 .
Frame output transformer 525/625 lines, type AT3507
Accessories
For 11 inch “Tmyv:smn transistor and tu'oe receivers
Deflection system for transistorised receivers .
Deflection components for colour television
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FM TUNERS FOR RADIO

tube types

FM tuner wnth tube ECC85 for
European band .

FM tuner with tube ECC85 for

American band .
AP2110/01 with AFC
AP2110/01 with AVC

type number

AP2110/03

AP2110/01
AP2110/02
AP2138

transistor type

FM tuner with transistors for

type number

European band with AFC AP2150/00
L)
— ECC85
o —
O f
AL ‘
3 pooooont @9 . g
o=l § - —& sk
= 178 RF trimmer 535 L E
ose-parcan \[ S4B L0 R A
e i i1
N Nl _[E] s —w
G & ] ‘
‘ o =g Bl
-‘?-uuuuuuuu}f%—’ =]
- :E' R :;4- ‘basetransistor 2 v\
tube types | transistor type
—_— |
‘ AP2110/01 ‘ r
AP2110/03 AP2110/02 AP2138 | AP2150/00
wave range . . . . Mc/s 87-104.0t 87-108.52 87-108.52 87.0-104.5
padding deviation . . . . . . . Mc/s 0.5 <0.5 0.5 0.5
total galt 5 & = + s 5 & = » 2 125 % 90 x 90 x 4-6 %X
IF frequency . . . . Mc/s 10.7 10.7 107 | 10.7
IF bandwidth (3d B) ..... ke/s 180-220 180-220 = 180-220 | min. 200
max. frequency drift . kefs 30 30 30 ‘ 3008
radiation:
fundamental oscillation . . .puV[m 150% 150* 1000° | 1000°
second harmonic . .uV[m 20* 20* 300° 300°

AP 2110/02: AFC 70-130 ke/s per V: AFC bias 9V

AP 2138:

! Tolerance + 150 kc/s;
® measured at a distance of 3m (IEC norm)

Ab

® tolerance + 250 kcfs;

AGC at —8V: the gain is at least 20 X lower

3 as Vy falls from 6V to 4V;

¢ measured at a distance of 30 m;



This turret type tuner has been developed for
reception of television signals in bands | and Il
(41-68 Mc[s and 174-223 Mc/s resp.) The standard
CCIR tuner has 10 channels with printed coil strips.
During manufacture it is possible to replace these
by any desired range of channels. When a special
transmitter must be received, there is the possi-
bility of inserting this particular channel, e.g.
channel 2a for Austria or OIR2 for Finland, etc.
For this purpose, the turret has two spare positions.

Not to be used for first equipment design.

VHF TUNERS FOR TV

TYPE AT7638, AT7639, AT7640, AT7641

The tuner is provided with the low-noise tube PCC189 operating as an RF cascode amplifier with ex-
cellent cross-performance. In the oscillator and mixer stage a PCF86 is used. Due to the high mutual
conductance of the pentode section of the PCF86, the IF gain is increased by about a factor of 2, the

total overall gain of the tuner now being 40 dB.

bowden cable (iﬂmﬁﬁj

n,. 33\

L -
Ttmke4.5_(§@ i
| |

2xM3
t f PCC 189

PCC189

f oscillator PCF86 -HF test point
IF coil 180V AGC.
+oscillator 130V _E ==
PCF 86~ ! | [sas
|. i 5 Q

AGC-- IF-UHF 7240828
IF trimming—— ——IF coil
point

AT7638, AT7639

intotal 20 nominal
positions

— gerial connection 300k

bowden cable

stroke45°

screws for adjustment
per channel

+oscillator 130V—
PCF 86~

AGC.

7240848

AT7640, AT7641
A5



VHF TUNERS FOR TV

TYPE AT7639, AT7641 (WITH CASCADE SWITCH)

-] RF test point
Fhsection

3000, erial

TYPE AT7650

This very small VHF tuner has a 13-position turret
switch equipped with 10 VHF-CCIR channel strips
(channels 2-11), covering the frequency bands |
and Il (41-68 Mc/s and 174-223 Mc/s resp.)

The tuner has a memo-matic system which can be
adjusted to each individual channel.

The tubes used are type PC900 (RF stage) and type
PCF801 (oscillator/mixer). Due to a careful design
this tuner meets the German Post Office require-
ments as regards radiation.

Life tests carried out on the reset stability revealed
that Afosc <150 kef/s when the tuner is switched
from one channel to another and back again.
Provision is made for UHF-IF injection on the grid
of the mixer pentode. The influence of this circuit
on the shape of the RF bandpass curve is negligible.
The gain is approximately 50 times (for a 3dB IF
bandwidth of 6 Mc/s).

Ab



VHF TUNERS FOR TV

TYPE AT7650

255, 90.5 14 25
| I
L o e 1ol
IF injection indication hole 1 i
point for knob position C ]
1= = o Lo
=) ) %
LI = = i\
o O\ =f | 47.7 -
- - Y T
= = B
94 7263943.2
IF output coil test point RF(H)
+135V(mixer,L) +135V(RF and oscillator,M)
IF output(K) / AGC(A)
2 98.1

UHF - IF input (F)

UHF-IF input coil PCF 801

Aerial 3000hm IF-UHF TP AGC

-
aerial input (B,C)
NO %
J

PC900
test point IF(N)

mo

5600

1003

|

L el . 1000 S 1000 1000, vooo,]’_J
Capacitors indicated in puF =l lA 1 b L '1
Resistors indicated in ohms S & & 5
March 1965 AGC +135V [} E

A7




VHF TUNERS FOR TV

AT7650T, AT7651T and AT7652T

These transistorized VHF tuners have a
13-position turret switch equipped
with up to 11 VHF-CCIR channel strips
(channels 2-12), covering the frequency
bands | and lll (41-68 Mc/s and 174-223
Mc/s). The tuners have the same memo-
matic system as used in the VHF tuner
AT7650; each individual channel can be
adjusted. The RF stage is equipped with
a transistor AF180; the mixer and the
oscillator are both equipped with an
AF178. Forward AGC can be applied to
the RF stage; a gain reduction of approx-
imately 40 dB can thus be obtained.

Differences between the types:

AT7650T has no VHF-bridge in circuit.

AT7651T and AT7652T are equipped with a UHF-bridge in circuit (extra IF gain approximately 10dB).
The total gain from the antenna to the first IF amplifier exceeds 26 dB at 3 dB IF bandwidth of 6.5 M¢/s
and is flat within 5 9.

IF output(F) IF coil.
+12V (mixer. K) AGC(D)
+12V (escillotorE) testpoint (H)
VM N\ N\ 7 L e +12V (RF transistor.A)

UHF-1F input (L) I X

IF coil tFinput® /[ aFme [ aFiedte 168 o

A8



VHF TUNERS FOR TV

AT7650T, AT7651T AND AT7652T

M '—w/,‘x.s‘?—;\—onzv

~2pF AF178

S 820F 22kQ

220pF 1nF L 7pF 1nF

- —————a.

May 1955

aerial
300

4R 3S DO &G Ik Le 5
AGC +12v IFoutput  +12V

A9




UHF TUNERS FORTY

TYPE ATé6354

This tuner has been developed for the reception of
television signals in bands IV and V (470-862 Mc/s).
Standard CCIR-IF frequency: sound 33.4 Mc/s,
picture carrier 38.9 Mc/s.

The RF stage is equipped with a PC88 in grounded-
grid circuit; the oscillator/mixer employs a PC86.
The gain is approximately 10 dB (for a 3dB IF
bandwidth of 6 Mc/s).

x
bl |
&l 5405
‘ pee
Y 1 measuring
; L | point P
{ > x
| 1
b 4 g
number el S e 4
v - A aagts
8 d2 g3
f 3~ TRy v
! 15202
3
‘g Positlon Cmax
v v V;’v
1 s M3 (8x)
- =
;/ ot 165105 7305 6202 mounting holes AR 425102 . .6+05
S + B
. 13205, | 135405 274+052m_05275+7
| M3 ex) I .
‘mounting holes
M 00
591
M3 (3x) T
mounting holes = 3741 o
16171 -~
N e i +y
Ty
N ; . j [N
i e
2 §W 2505 '
SEOLEN 5 i
71‘&02“‘ ! LF output
G051 e 85202 | BO—— e FG
450}
Antenng BEE
3000
ol me-rwv
H”(JPF

A10

I5=300mA
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UHF TUNERS FORTVY

TYPE AT6370

This tuner is a transistorized version of type

AT6354. The gain is approximately 14 dB (ata 3 dB
bandwidth of 6 Mc/s).

3xM3 mounting holes

© I
11 2 |
Q S n
Py I le o |
“‘ L J 8xM3 mounting \\ LAl
/ | ~ . holes, ———t—i—
6xM3 mounting holes m1 o 6021 2xM3 mounting holes i
' ) 13£0.517 | 135402 Lo
max&l _shaft turned clock wise 214+05
Cmax stroke $80°%10°
IF output mixer +12V
15405 104£0.5
"2y i

M3 . p
@@Q @fﬁ
1 & N

base HF transistor +12V

|
| emitter HF transistor +12V

dagoz)|, . e

+12V. +12V IF output
] G

.
|
|

000 000! I} — | b

1000

iy
|
|

I

Capocitors indicated i pyF
Resisters indicated in ohms

A1




UHF TUNERS FORTY

TYPE AT6380 AND AT6381

AT6381

This tuner, which is continuously tunable, has been developed for the reception of television signals in

bands IV and V (470-890 Mc/s).

AT6380

The tuner should preferably be provided with a gearing to obtain a total ratio of about 1 : 40.

The maximum permissible axial torque on the tuner spindle is 7 kg.cm. The gain is approximately

14 dB (for a 3 dB bandwidth of 6 Mc/s).

These two types of tuner are electrically identical, the mere difference being that the resistors of
tuner AT6381 are mounted on a printed-wiring board. The figure shows both the printed-wiring board
on top of tuner AT6381 and the terminals on top of tuner AT6380.

. 74405 5
[ . setos
18508 stop 470Mc/s 860Mc/s 890Mc/s stop
T i G~ G
ex2 20:08" 4xM3mounting & Tehannel 21 channel 69
hole 3seclIxh

this dimension
must be kept - - -
after 2552021505

< e s

3max
asszmbhng -
7 69205

Y
17£02 b
5xM3 / + S x
mounting = o 8 IF trimming point ¢ ik
holes .~ “"EY S0 Eypeiplate
_A .
o 31 measuring
g S99 hole
~ 8N o
= 833 4 8
i 4 9v Ny o
' 't
B # |
- w 42max
= ! - -
s Ry a by 805%1 T 165205
33max o - as‘os B

capacitance has its
maximum when spindle SUDpcrtvng
has been turned in 9°

clockwise direction

earth (m,mn (RF earth

- aerial connection (é)

- -

180°

stroke 198°+3°

4xM3 mounting
holes

51£02

10403 7T T 1840.1

stop-screw may be removed

\and placed in the nearest

M3 hole If so spindle (capacitor rotor)
ansC) might turn around

7266972 A

SGoinstistop IF output(G) 4
| 99max
- -
AT 6381 supporting internal connection with
point base RF transistor(D)
~ 99max e o
r— 89+05 12V RF transistor(base E)
i b ¢ 12V RF transistor (emitter C)
(® 5 =
IFoutput(G) 9@ 5 1 o & —— aerial connection (5)
T # —connected inside
internal connection with bases
12V (mixer, F) RF transistor (D)

A12



UHF TUNERS FOR TV

TYPE AT 6380 AND ATé6381

1
g.jezoo

+12V

C 1000 P 2200
L"NW‘.’/ M—f
S \l lvooo

~ 71000 I 1000

S8

TYPE AT6385

el resiataies il St Located on
boai

printed wi
April 1965

This tuner is the push-button version of the

AT6380 and AT6381 types.
Tuner type AT6386 differs from type AT6385 in

that the switch for the B+voltage and AGC-line

has been omitted.

A13

antenna connection UHF
2404L./3000%



DEFLECTION COMPONENTS FORTY

LINE OUTPUT TRANSFORMER TYPE AT2025
Preferred type for tube sets with either conventional or printed wiring with non-inflammable coils.

(supply voltage 240 V)

System 525/625 lines

Deflection 110° or 114°

EHT 18kV stabilized

Deflection unit AT1011, AT1019 or
AT1030

Linearity control AT4032 or AT4034
Line output tube PL500

Booster diode PY88

EHT rectifier DY87

VDR resistor E298 GD/A265

Two circuits are shown.

In Fig. 1 the S-correction capacitor Cg
is connected between the two halves
of the secondary. In Fig. 1a Cg is con-
nected directly in series with the de-
flection unit. The advantage of the first
circuit is that the booster capacitor Cy
requires a much lower value.
Moreover, a 90 V p-p parabola-

PL500 y
anF Ko shaped voltage is available from ter-
— 7w "
minal 3.
220 The table below gives measured results
P-p

obtained with a 120 pF ceramic capaci-
tor C, connected between (6) and
(3). The capacitance between terminals
(1) and (4) is 100 pF.

= 500k
20007]

AT2025

supply voltage! ; 240 V ‘ 225 V

bEAMGURTENT®E & & ¢ o & ¢ & 5 % & ® 5 5 ® @ & % 35 uA 400 uA
EHT T EREE 18.1 kV 16.4 kV
booster voltage adjustedto. . . . . . . . . . . . 650 V ‘ 618 V

flyback time . . . . . . . .o 17.5% 17.5%
stabilisatioFaNge .. « ¢ « = ¢ v« » & @ 9 ¢ @ & % & | 195 V 205 Vv

OVEISEAN® . o s o 5 5 4 35 & 5% & &8 @ & § ® ‘ +9 % | —

! Internal resistance of power supply = 250 @
2 A beam current increase of 200 ;A results in an amplitude increase of max. 2%,.

A4



DEFLECTION COMPONENTS FOR TV

LINE OUTPUT TRANSFORMER TYPE AT2025

In the design of type AT2025 special attention has been paid to mounting (and dismounting) facilities.
Its mounting height is less than that of its predecessor, type AT2023/01.

The transformer can be mounted on metal chassis or on printed-wiring boards. There are four pins
and two threaded holes available for the mechanical mounting. The pins can be bent or soldered for
fixing the transformer to the chassis.

The electrical connections are made to wire pins which in this design lie in straight lines.

Length A-B=40+5

a e =

il
max902

joes (? ’TQ ]

*3-max68 b o
J5mins05 ___ max865

i

max4.8

This transformer satisfies the most stringent safety requirements. Both the primary and the EHT
coils are made self-extinguishing by a special impregnation technique.

LINE OUTPUT TRANSFORMER TYPE AT2026 AND AT2031/01

Type AT2026 is mechanically identical to type AT2025, but was specially developed for 625/819 lines in
multistandard tube sets (EHT 18 kV).

Type AT2031/01 is mechanically identical to type AT2023/01, but was specially developed for 625/819
lines in multistandard tube sets (EHT 17 kV).
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DEFLECTION COMPONENTS FOR TV

LINE OUTPUT TRANSFORMER TYPE AT2023/01.

This type of transformer is designed for tube sets and is suitable for both conventional and printed
wiring. (It should not be used for new designs.)

System 525/625 lines

EHT 17.5 kV stabilized

Deflection unit AT1011, AT1019 or
AT1030

Linearity control AT4032 or AT4034
Line output tube PL500

Booster diode PY88

EHT rectifier DY87

bt EHT

2000

‘L’ ..J.v,.
024F +5% 474G

R

vu‘vfwu' 000000000000000060

(=300v)

7241692
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DEFLECTION COMPONENTS FOR TV

ADJUSTABLE LINEARITY CONTROL TYPE AT4032

This control unit designed for tube sets
consists of a coil located in a biasing field
between two ferroxdure ring magnets. To
adjust the linearity, a ferroxcube core can
be moved axially in the coil and magnetic
rings, thus controlling the degree of satura-
tion of the inductance. The ferroxcube core
has been provided with an insulating grip
and is held in position by means of asilicon-
rubber ring.

The unit has been designed for use in combi-
nation with deflection unit AT1011 and line
output transformer AT2023 or AT2025.

The unit can be mounted either on printed-
wiring boards, by means of its connecting
pins, or on conventional panels, by means
of two screws through the holes in the pads.

o _2)(35

286

-
7243548
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DEFLECTION COMPONENTS FOR TV

ADJUSTABILE LINEARITY CONTROL TYPE AT4034

This unit is designed for use in TV sets equipped with tubes, to adjust the linearity of the line deflec-
tion. It can be used in combination with deflection unit AT1011, AT1019 or AT1030 and line output
transformer AT2023/01, AT2025, AT2026 or AT2031/01.

386max

-

adjustable

—

magnet.

casing

The control unit consists of a coil wound on a ferroxcube rod, and
two ferroxdure magnets. One of these magnets had the shape of a
half ring placed around the ferroxcube rod under the coil. The
second magnet is cylindrical and is positioned parallel to and
clamped against the ferroxcube rod opposite the first one. It is
provided with a square hole to facilitate turning of the magnet
to adjust the biasing field and so the linearity of the line deflection.

Mounting

The unit can be mounted both on printed-wiring boards, by means
of its two connecting pins and two mounting pins, and on con-
ventional panels, by bending of the two mounting pins and/or by
means of a screw through an aperture in the casing. To prevent
distortion of the magnetic field, any iron parts should be at a dis-
tance of at least 3 mm from the magnetic parts. The coil should be
shunted with a1 W carbon resistor of 15002 to damp ringing
phenomena.

L 237 K
ke 202 N
o f01 |
- 5 >
) '3 P
-
v = A
3
Yo Qw3
/e + ¥ 4
'
K 7246787
15 ]

7246786

Hole pattern for mounting on a printed-
wiring board

* hole only necessary for bottom adjust-
ment.



DEFLECTION COMPONENTS FORTY

DEFLECTION UNIT TYPE AT1011

This deflection unit is designed for tube receivers; it can be used for 19” and 23” 110° rectangular
picture tubes. The windings of the coils of the unit have been constructed so as to minimize raster
distortion on the screen of a 19” or 23” rectangular tube. This unit offers several possibilities for fine
adjustment of the raster shape, but for the convenience of the setmakers it is adjusted before delivery
for optimum raster shape on an average picture tube. The various adjustments, summarized below, are
achieved by:

14

N

Two sliding magnets for the compensation of horizontal pin-cushion distortion, i.e. for straighten-
ing the upper and lower sides of the raster.

. Two adjustable cylindrical magnets for the compensation of vertical pin-cushion distortion, i.e. for

straightening the left- and righthand sides of the raster. These magnets are diagonally magnetised
and can be turned between pole shoes for the correct magnetic field distribution.
The adjustment is marked with paint.

. The pole shoes are also adjustable, that is to say, they slide on the cap of the deflection unit. This

adjustment allows compensation of certain non-symmetric errors (trapezium distortion).
The pole shoes are adjusted before delivery for optimum raster shape on a test tube; this position
is indicated by a dot.

.Small rubber magnets can be attached to the pole shoes. These flat square magnets are provided

with a hole in the centre which fits the lips of the pole shoes that are bent outward. By turning
these magnets the shape of the corners of the rasters can be adjusted. They are supplied separa-
tely under type number AT7114.

. Centring magnets for centring the raster on the picture tube face.
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DEFLECTION COMPONENTS FORTV

DEFLECTION UNIT TYPE AT1011

frame coils line coils

+

R O-LW'MI UO'()‘T"OW—O <
(
0000

inductance - 5 5 » = 3 5 % & 82 mH 2.9 mH

resistance « < w5 ¥ 5 8 o8 @ 48 01 5 4.6 Q e ),
deflection current (peak-to-peak) 455 mA | | 22 A \'—I——r
at 18 kV for a deviation of . . . 380 mm 500 mm H

line coils
frame coils
7202226

!Including NTC-resistor R.

The component parts of the deflection unit are embedded in polyester resin. The horizontal and
vertical coils are adjusted for minimum coupling before being embedded, so that the “‘cross talk”
from line to frame coils is kept to a minimum.

The picture height must remain constant even in frame-output circuits with voltage feedback. For this
purpose, an NTC-resistor is connected in series with the frame coils. For optimum heat transfer this
resistor is contained in the same casting as the frame coils. So the coils and the NTC-resistor have
practically the same temperature under all conditions which is especially important during the warm-
up period.

If a frame-output circuit with current feedback is used, the NTC-resistor can be left out by using the
soldering tag V between frame coil and NTC-resistor.

seytindrical
. / magnet

™
= centring

& mounting Magnets
9 clamp ~ /1
pole__| . |
| Shoe b,
. extra clip. 1

g
pole {1
shoes “E
stiding —|
magnet
sliding.~
clip -
pote—1| g
g
Shoe oy
—1
| P
=
a1 |
e "
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DEFLECTION COMPONENTS FOR TV

DEFLECTION UNIT TYPE AT1019

This unit, designed for tube receivers, is electrically identical to deflection unit AT1011

The windings of the coils of deflection unit type AT1019 have been designed for minimum raster
distortion on the screen of a 19” and 23” rectangular tube. In addition, this unit offers several possi-
bilities for fine adjustment of the raster shape. The various adjustments, summarized below, are

achieved by:

1. Two plastoferrite rod magnets for the compensation of horizontal pin-cushion distortion,i.e.for
straightening the upper and lower sides of the raster. (Mounted inside the rim.)

2. Two adjustable cylindrical magnets for the compensation of vertical pin-cushion distortion, i.e.
for straightening the left- and right hand sides of the raster. These magnets are diagonally magne-
tised and can be turned between pole shoes for the correct magnetic field distribution.

3.The pole shoes are also adjustable, that is to say, they slide in a groove of the rim of the deflection
unit. This adjustment allows compensation of certain non-symmetric errors (trapezium distor-
tion).

4.Small rubber magnets can be attached to the rim. These flat square magnets are provided with a
hole in the centre which fits the pins on the rim. By turning these magnets the shape of the cor-
ners of the rasters can be adjusted. They are supplied separately.

5. Centring magnets for centring the raster on the picture tube face.
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DEFLECTION COMPONENTS FOR TV

DEFLECTION UNIT TYPE AT1019

frame coils (6) line coils
H
inductance . . « « o . s 82 mH G 2.9 mH
resistance « = 9w = s v s 48 1 4.6 Q
—ov(s)
deflection current (peak-to-peak) 455 mA N+7,'?C o 2.2A
(2)
at 18 kV for a deviation of . . 380 mm 516a) 500 mm H

. Tine coils
frame coils
7202228

! Including NTC-resistor.

max. sliding .
With respect (444« only of importance for & Jreference line
tocentre line | | | ™Meunting inapparatus i 15

. o iy | 'Ql for

rubber magnets

centring

-~ magnets /‘

! G |
| |
| extra plastic 20— I I mounting |
| holder (clip) | i clamp
. B—=fc> f <=
-5 P M & — 8
A——=ilc> u
=4
e~ 3

i
T
|
\
|

. - T 7253 i
o, —_—
| ‘ ‘ | August 1965
o \_ cylindrical | 116 16!
i Ll ymagnets ‘ * ®s 162
10! le—305 | s
L ————: I - == ————
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DEFLECTION COMPONENTS FORTY

DEFLECTION UNIT TYPE AT1030

This deflection unit is designed for tube receivers; it can be used for 19” and 23” 110° rectangular pic-
ture tubes.

The unit offers some possibilities for fine adjustment of the raster shape.
The adjustments, summarised below, are achieved by:

1. Two rod magnets, mounted on brackets, for compensating vertical pin-cushion distortion. Asy-
metrical pin-cushion distortion can also be corrected to some extent by bending the rod magnets
asymmetrically.

2. Small rubber magnets which can be attached to the rim. These flat square magnets are provided
with a hole in the centre which fits the pins on the rim. The shape of the corners of the raster
can be adjusted by rotating these magnets. They are supplied separately.

3. Two plastic ferrite rod magnets which can be mounted in plastic slips on the rim. These magnets
can be used to compensate horizontal (pin-cushion) distortion, i.e. tostraighten the upper and lower
edges of the raster. Each clip contains two slots of different size to accomodate rods with different
diameters. It is also possible to use two plastoferrite rods inside the rim as in Type AT1019.

4. Centring magnets for centring the raster on the picture tube face.

1 With 19” tubes these rods are always necessary to get optimum raster shape.
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DEFLECTION COMPONENTS FOR TV

DEFLECTION UNIT TYPE AT1030

! v
| frame coils (6) line coils H
\ c
inductance . 82 mH - 29 mH
resistance « @ 5 3 5 & & T 48.5Q) 4.60)
deflection current (peak to peak) . . . 0.4 A e o 2.25 A —
at 18 kV for a deviation of . . . . 380 mm | 500 mm |
| (2)
| (8a) H
frame coils line coils
7264222604
w0 i reference line
B il meant for —
rubber magnets g) .

/
rod magnets

109
125
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DEFLECTION COMPONENTS FOR TV

FRAME OUTPUT TRANSFORMER TYPE AT3507

The core of the transformer consists of two O-shaped yokes, formed by a number of bent laminations,
with the coils wound around the two inner legs. The lower part of the transformer is embedded in
polyester resin, in which apertures are left for mounting purposes. The maximum height and the rela-
tive positions of the apertures are shown in the figure.

The primary winding between the connections a and c is designed for a supply voltage of 220 V, whilst
the connections a and b should be used if the supply voltage is 200 V.

ol T3

FRAME OUTPUT TRANSFORMER 625/819 LINES, TYPE AT3508

The data are identical to those of type AT3507, but an extra winding has been provided for flyback
suppression.
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DEFLECTION COMPONENTS FORTY
ACCESSORIES

Screened EHT cable type AT7116 with built-in 220 k2 resistor.
Unscreened EHT cable type AT7117, without resistor.

EHT RECTIFIER SOCKET TYPE AT7108 WITH BUILT-IN 1.2 2 RESISTOR
Designed for use in tube receivers.

EHT RECTIFIER SOCKET TYPE AT7108/02.
Designed for use in transistorized receivers.
This type number covers:

EHT cable AT7116
Rectifier socket  AT7108
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DEFLECTION COMPONENTS FOR TV

FOR 11 INCH ”"TINYVISION” TRANSISTOR AND TUBE RECEIVERS

(These components are designed around picture tube A28-13W).
Two sets of components are available, one for tube receivers and one for transistorised receivers. They
differ merely in the winding data.

A. For tube receivers the set comprises:
Deflection unit AT1021/01
Line output transformer AT2043
Linearity control unit AT4037

The essential data of the deflection unit are given below. To achieve temperature compensation, an
NTC-resistor (cold resistance 32 Q) shunted by a 12 2 carbon resistor, is connected in series with the
302 frame coils. In this way the total effective resistance (about 38(2) remains substantially constant
over a wide temperature range.

AT1021/01 | Line coils J Frame coils
Inductance | 1.7 mH ‘ 42 mH
Resistance 3.6 0 ‘ 38 Q2
Sensitivity 108  uV s/ecm 9 mW/cm?

The design of the line output transformer AT2043 is based on the use of the tubes PL81, PY81 or
DY51 (or a semiconductor diode). The nominal supply voltage is 240 V4.; the transformer has to be
used with VDR-stabiliser E298 GD/A265 in order to keep the anode voltage of the PL81 well above
the knee so as to prevent the occurrence of Barkhausen oscillations.

Further data

EHT voltage (no load). . . . 11kV

Booster voltage . . . . . 240 4 440 = 680V

Flyback'time : « « « = w 125%

Average current . . . . . 32 mA (38 mA with DY51)

Overscan . . . . . . . +5%

Extra windings . . . . . a.7-8for heater supply of the picture tube: 11V, (or 38Vy,.p)

b.5-6: 28 V,,, for power supply of transistors in hybrid sets
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DEFLECTION COMPONENTS FORTY

FOR 11 INCH ”"TINYVISION” TRANSISTOR AND TUBE RECEIVERS

(These components are designed around picture tube A28-13W).

B. For transistorized receivers the set comprises:

Deflection unit AT1020/01
Line output transformer AT2042
Linearity control AT403%

The essential data of deflection unit type AT1020 are given below. The AT1020 has separate connec-
tions for both frame coils. Thus it is possible to connect them in series (30£2) or in paralle! (7.50).

AT1020/01 Line coils i Frame coils
Inductance 81 uH | 42  mH
Resistance ‘ 0150 ‘ 30/7.50
Sensitivity 23 uVsfem \ 9 mW/cm?

The design of the line output transformer AT2042 is based on the use of the line output transistor
AU103, the parallel diode BY118 and the EHT rectifier DY51 (or a semiconductor diode). The stabilized
supply voltage is 11 V.

Further data:

EHT voltage (noload) . . . . . . 11kV

Currenti « & & = « + s = w = OD2ZA
Flyback time . . . « .« . & » . 1LY
Overscan . . . . . . . . . . 45%

The data were, measured at a load of 0.9 W on the extra winding and including 0.77 W heater power
for the DY51.).

More details on request.
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DEFLECTION COMPONENTS FOR TV

DEFLECTION SYSTEM FOR TRANSISTCRISED RECEIVERS

Line output transformer Linearity control Deflection unit
AT2038 AT4035 AT1018

General design considerations

These deflection components have been designed for transistorised full-performance mains receivers
having the additional feature that a 12 V battery can also be used for the power supply.

System . . . . . . . 525/625 lines
Picturetube . . . . . 19inch
Deflection angle . . . . 110 degrees (or 114)
Extra high tension. . . . 16kV
Flyback time . . . . . 195%

Line output transistor . . AU104
Driver transister . . . . AC128
Booster diode . . . . . BY118
Parallel diede . . . . . BY118

EHT diode . w - . . DY87
Deflection unit. . . . . AT1018

Line output transformer . . AT2038
Linearity control . . . . AT4035

EHT socket : = & s s ATI108]02

More details on request
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DEFLECTION COMPONENTS FOR COLOURTYVY

90° RECTANGULAR TUBES

From 1.8.’65 on the package comprises the following components:

AT1022/01 Deflection unit
AT1023/01 Convergence unit
AT1025/01 Blue lateral convergence unit
AT2044/01 Line output transformer complete with EHT rectifier socket and cables
AT3512/01 Vertical output transformer
AT4041/01 Transductor for raster correction
AT4042/01 Linearity control
Set of adjustable coils for convergence adjustment:

AT4040/01 R/G par. bal.

/06 B par.

/07 B correction

/08 R/C par.

/10 For raster correction

More details on request.
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Circuit blocks

100 series

10 series

20 series .
Norbits for mdustmal control .
Vane-switched oscillator

Angular displacement transducer PE 2270
Counting units for programmed control .

Magnetic memory cores
Matrix planes and stacks
with 80 mil cores .
with 50 mil cores .
with 30 mil cores .
with 20 mil cores .
Platrices B
Complete magnetlc core memories
Mounting aids : 4
Transistorised power supply units
Universal modular power supplies.
DCecade switches .
Microwave units .
Ferrite isolators
Coaxial circulators .
Amplifier, 4000 Mc/s .
Other microwave components
Receiver inset
Transmitter inset
Ultrasonic delay lines
Delay module :
Ferrite recording heads .
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100 series - CIRCUIT BLOCKS

STANDARD UNITS FOR MEDIUM SPEED (max. frequency 100 ke/s)

Circuit blocks can in general be used in all
digital data handling equipment such as for
signalling, computing, controlling, measur-
ing and testing, data handling, laboratory

uses etc.
RN '/ 1 [ igatgs
“|r B8 920 00 'ST
5 | FF1 3w
33 Rz
L___7123L567591° '°¢°"
-.‘ T3
g | [l
x-S
<5111 4572402 (9x508)+02 | <5 <5
L H572£02 (9x508)£02, in
e 542305 A | 05405

i ) 720852

A circuit block is a small encapsulated unit containing basic electronic components, designed to accept
and operate upon a specific type of input signal and to produce a specific type of electrical output.
A number of different blocks can be combined to form larger parts of a reliable electronic digital system.
The dimensions of all circuit blocks are approximately 54 mm X 24 mm X 11 mm.

Out of one side of 54 mm X 11 mm emerge ten wire terminals of 0.7 mm diameter and 15 mm length.
The distances between the wires are 5.08 mm (0.2 in.) in accordance with the |.E.C. standard hole grid
for printed-wiring boards. The blocks are colour-coded, a different colour being used for each group
of functions.

standard supply voltage . . . . . . . . . . . . 46Vand —6V (£5%)

power dissipation . . . . . . . . . . . . . . . 20-100 mW

operating temperature . . . . . . . . . . . . —20°Cto+460°C

storage temperature . . . . . . . . . . . .. —25°Cto+75°C

housing . . . . . . .. . . .. .. ... .. synthetic resin, rectangular, flat, colour-coded
termindls . . . . s v w e v @ w5 o8& w v w5 1000ONE FOW

test specifications . . . . . . . . . . . . . . . MIL-Std. 202 and IEC68

Composition of the type number:
B8 ...

|—>serial number
———pmechanical design
P main circuit function:

2 memory

3 gating (AND, OR)

4 amplifying and inver-
sion

5signal generating and
pulse shaping

6 miscellaneous

P8 special circuits
9 standard circuits
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CIRCUIT BLOCKS - 100 series

STANDARD UNITS FOR MEDIUM SPEED (max. frequency 100 kc/s)

Available types

function ‘ C::;i’ | description | type | n::’r?;er
| bi-stable multivibrators (Flip-Flops) ‘
with internally connected trigger inputs. .  FF1 B8 920 00
memory red FF3! B8 920 02
| with gated triggerinputs . . . . . . . . | FF2  B8920 01
i PR | B892003
signal generating monostable (One Shot) multmbrators s v || ©OSt B8 950 01
and green OS2t B8 950 03
pulse shaping pulseshapers = « =« @ w s = » = % = = « | P8I B8 950 00
pulsedriver . . . . . .. ... ... PD1 B& 950 04
twin 2-input negativegate . . . . . . . 2.2N1 B8 930 01
twin 2-input positivegate . . . . . . . . 2.2P1 B8 930 03
gating orange twin 3-input negativegate . . . . . . . 2.3N1 B8 930 00
(AND, OR) twin 3-input positive gate . . . . . | 2:3P1 B8 930 02
twin pulse logic trigger inputs for FF1 FF2 o | 2PL3 B8 930 04
twin pulse logic trigger inputs for FF3, FF4 . 2.PL2 = B8 93007
twin emitter followers . . . . . . . . . 2EFM B8 940 01
amplifying 2EF2 B8 940 03
and yellow = twininverteramplifier . . . . . . . . . 2IA1 B8 940 02
inversion (NOT) twin inverter amplifier . . . . ... .| 21A2 B8 940 05
emitter follower/inverter ampllﬁer . . .  EF1/IA1 B8 940 00
— poweramplifier . . . . . . . . . . .. PA1 B8 900 00
—_ decade counter (1- 2—4—2 code 4 XIFFT).. .« | \DE1 B8 850 00
counter — twin decade counter
and (1-2-4-8 code-2x4xFF3) . . . . . . 2DCA2 B8 850 01
shift register — reversible shift register or ring counter 1
(5xFF4 4 5%x2.PL2) . . . . . . .. .| RCA1 B8 850 02

Available types for ferrite-core memory drive

function c:éc;;r | description type | n::lwfl:er
| yellow | read amplifiers. . . . . . . . .. . .. RA2A B8 940 07
‘ RA2B B8 940 08
ferrite-core RA1 B8 940 06
memory drive green | pulsegenerator = s « « « » « « « « « w | PGl B8 950 02
orange | selectiongate . . . . . . . ... ... SGI B8 930 05
| blue twin selectionswitch . . . . . . . . . . | 2581 B8 960 00

! Improved performance such as: improved loadability, improved insensitivity to disturbing signals, improved appli-
cability, improved economy, improved reliability.
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100 series - CIRCUIT BLOCKS

UNITS WITH A MEMORY FUNCTION

FF1 — FLIP-FLOP with internally connected trigger inputs

B aIIV i
R ReZ
Cz-[ ) RiZ zCs
13 > I

Q Ter

1s

2:

2 3

4.

5.

6.

7

8.

9:

10.

3
S

»
| |

> >0

FEVEES

S)

iy

sz®mrsg

Type number: B9 920 00
Colour: red

The circuit performs a memory function when driven by
means of a d.c. level or a positive-going trigger signal (a.c.
input signal). It can also be used as a scaler-of-two, driven
by a positive-going trigger signal.

output 2

a.c. input 2

a.c. input 1

d.c. input 2

supply +6V
common supply 0V
supply +6V

supply —6V
d.c.input1

output 1

FF3 - FLIP-FLOP with internally connected trigger inputs

Q
ol

;Pl
Rip =

W

B6

Type number B8 920 02
Colour: red

The circuit performs a memory function
when driven by means of a d.c. level or a
positive-going trigger signal, and it can also
be used as a scaler-of-two when the trigger
inputs are interconnected.

Terminals:

1. Q

= output 1

= output 2

trigger input 2

trigger input 1
d.c.input 2

d.c.input1

for external trigger input
supply —6V

supply +6V

common supply OV

F&P
I

O30 N O% U1 £ ) 1O
S EAE S
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Type number: B8 920 01
Colour red:

The circuit performs a memory function when
driven by means of a d.c. level or a positive-
going voltage step (a.c. input signal). In the case
of a.c. drive, the switching of the flip-flop can
be controlled by a d.c. level supplied to the
built-in gate circuits (e.g. in shift registers).

Terminals:

1. Q, = output 2

2. G, = gateinput1
3. A =ac.input

4. W, = d.c.input 2
5. P = supply +6V
6. E = commonsupply OV
7. W, = d.c.input1
8. N = supply —6V
9. G, = gateinput?2
10. Q, = output1

Type number: B8 920 03
Colour: red

The circuit performs a memory function when
driven by means of a d.c. level or a positive-
going trigger signal. In the case of trigger drive,
the switching of the flip-flop can be controlled
by a d.c. level applied to the built-in gate cir-
cuits (e.g. shift registers).

Terminals:
1. Q; = output1
2. Q, = output2
3. G, = gateinput?2
4. G, = gateinput1
5. W, = d.c.input1
6. W, = d.c.input 2
7. A = triggerinput
8. N = supply —6V
9. P = supply +6V
10. E = common supply OV

CIRCUIT BLOCKS - 100 series

UNITS WITH A MEMORY FUNCTION

FLIP-FLOP with gated trigger inputs - FF2

FLIP-FLOP with gated trigger inputs - FF4

Q2 g Q
02 8 o!
R, 2Ry 2R, zR ZRo 2R
G = = C.
—p= T B Zp =2
6 Di\-FPJ() ! £ ‘;F’a-—fo\z c;
HPH Al
A Zh Rs= 2R | P &
Ds’\ = 5:: =0 72:; (&)Dg
O3(&) l 20
&4 05 7 10 s & &3
G W A E P W, G,
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100 series - CIRCUIT BLOCKS

UNITS WITH A SIGNAL-GENERATING AND PULSE-SHAPING FUNCTION

OS1 - ONE-SHOT MULTIVIBRATOR

Q Ny Q,N, W, W, Type number: B8 950 01
109 10507403 .
Colour: green
R ZR; =R, =R, I ) ; :
= = = When a positive-going voltage step is applied to terminal
i A, of this monostable multivibrator the circuit generates
(s ?Ra "Gt a pulse at the Q-terminals. The duration of the output
Sl g wen | 75 pulse is determined by the value of the external capaci-
@ : 2 tance between the terminals W, and Q,.
@
Terminals:
L ” 1. Q, = output?2
? 6 J 2. A, = ac.input?2
CL TC2 3. W, =d.c.input2
@Dz 4. W, = d.c.input 2
) 5. N, = supply —6V
gv\\)h B sé et 2iz 6. E = commonsupply OV
7. P = supply +6V
8. N, = supply —6V
9. W, = d.c.input 1
10. Q, = output1

OS2 - ONE-SHOT MULTIVIBRATOR

When a positive-going voltage step is applied to terminal A of this monostable multivibrator the circuit
generates a pulse at the Q-terminals. The duration of the output pulse is determined by the value of:
the external capacitance C between K and L (for pulses longer than the intrinsic value);
the external resistance between Q, and W (for pulses shorter than the intrinsic value).

A Type number: B8 950 03
| Colour: green
[ g P
=R D, 2 E Terminals:
@ ) 1. Q, = output1
¢ %F’z £ 2. Q, = output 2
D;@:\ J 3. W = d.c.input
4. K = for external capacitor
D 5. not connected
o » 6. L = for external capacitor
A L W 7. A = triggerinput
8. N = supply —6V
9. P = supply +6V
10. E = common supply OV

B8



CIRCUIT BLOCKS - 100 series

UNITS WITH A SIGNAL-GENERATING AND PULSE-SHAPING FUNCTION

PULSE SHAPER - PS1
Type number: B8 950 00

3 ic. ic. N a
Colour: green o hi ’OI ;
A d.c. input signal of a magnitude exceeding the input
tripping level of this squaringamplifierand inverter circuit, Ry %F’z Re
is re-shaped and inverted into the standard d.c. level at
the output. The output voltage transients are very short L [

kg P . ) E =
and can be used for driving other circuit blocks, multivibra- 1 2 N\ = [ 2R, 73
tor circuits included.
Terminals: s Zrs Zp,
1. Q = output % 3 3
2. internally connected l i :
" 5¢ o 40
. internally connected W 75 ol

3
4. P = supply +6V

5. W = input

6. not connected

7. E = common supply OV
8. not connected

9. internally connected
10. N = supply —6V

PULSE DRIVER - PD1
Type number: B8 950 04
Colour: green TN

The unit is mainly designed to ope- R, =R, %Fh 2R —%m
rate as a clock source, delivering ol = = E
trigger pulses for a great number of @ 2 Q
flip-flops FF1, FF2, FF3 and FF4 or as % o
a counter driver. A 0 @9 Dg Dy /I7
19—@— D3 D T 1 e

5 1L M | —— =8
Terminals: K L T C2 Rg
1. A = triggerinput 3 2R3 r
2. G = gateinput R 5
3. K = for external capacitor ? * l
4. W = d.c.input Nery i olae 5 i
5. EG = extension gate input 5 2 4 10 9
6. L = for external capacitor
7. Q = output
8. N = supply —6V
9. P = supply +6V
10. E = common supply OV

B9



100 series - CIRCUIT BLOCKS

UNITS WITH A GATE FUNCTION

TWIN GATES
2.3N1 - THREE NEGATIVE INPUTS 2.2N1 - TWO NEGATIVE INPUTS
N, A Type number: N, N, Type number:
iy 105 B8 930 00 1 0 B8 930 01
% Colour: orange R, Pz% Colour: orange
— S ) )
% ? :f J J ? T u:f /fw zf) l 1 :
O 10; 105 0, 105 10s D, 1Dz D; 10,

28 38 T4 s b b b & 2873175 s o

W W W G G Wy W, W wWow g 0 W W
Terminals: Terminals:

1. N, = supply —6V 1. N, = supply —6V

2. W, = input1 2. W, = input 1

3. W; = input 3 3. W,; =input 3

4. W, = input5 4. not connected

5. Q; = output1 5. Q, = output 1

6. Q, = output?2 6. Q, = output 2

7. W, = input 2 7. not connected

8. W, = input4 8. W, = input 2

9. W, = input b 9. W, = input 4
10. N, = supply —6V 10. N, = supply —6V

The two gates of circuit blocks 2.3 N1 and 2.2 N1 are identical.
They can be used separately, or in combination by interconnecting the output terminals Q, and Q,.
In this latter case only one negative-supply terminal should be used.

2.3P1 - THREE POSITIVE INPUTS 2.2P1 - TWO POSITIVE INPUTS

W W
8 95
5’3% %04

W, W W 0 Q 72

233 (422 22 ]

J

%PI % %?’r R2

7 10 1 10

A y P A o P
Terminals: Type number: Terminals: Type number:
1. P, = supply +6V B8 93002 1. P, =supply+6V B8 93003

2. W, = input1 Colour: orange 2. W, =input 1 Colour: orange
3. W; = input3 3. W, =input 3

4. W, = input 5 4. not connected

5. Q; = output1 8. W, = input4 5, Q; = output1 8. W, = input 2
6. Q, = output?2 9. Wy = inputé 6. Q, = output 2 9. Wy = input 4
7. W, = input 2 10. P, = supply +6V 7. not connected 10. P, = supply+6V

The two gates of circuit blocks 2.3 P1 and 2.2 P1 are identical.
They can be used separately, or in combination by interconnecting the output terminals Q; and Q..
In this latter case only one positive-supply terminal should be used.

B10



CIRCUIT BLOCKS - 100 series

UNITS WITH A GATE FUNCTION

Type number: B8 930 04
Colour: orange

The circuits are normally used in conjunction with flip-flop
circuits. With the twin pulse logic a second pair of a.c.
inputs is formed for a flip-flop type FF1, or in combina-
tion with flip-flops type FF2 a bi-directional shift register
can be made. The twin pulse logic output terminals are
to be connected directly to the flip-flop d.c. input terminals
for this application.

Terminals
1. G, = gateinput1

2. V, = resetinput2

3. A, = a.c.input1

4. A, = a.c.input 2

5. Q, = output 2

6. K, = normally not used
7. K; = normally not used
8. Q, = output1

9. V, = resetinput1

10. G, = gateinput 2

Type number: B8 930 07
Colour: orange

The circuits are normally used in conjunction with flip-flop
circuits. With the twin pulse logic a second pair of a.c.
inputs is formed for a flip-flop type FF3, or in combina-
tion with flip-flops type FF4 a bi-directional shift register
can be made. The twin pulse logic output terminals are
to be connected directly to the flip-flop d.c. input termi-
nals for this application.

Terminals

1. G, = gateinput1

2. G, = gateinput 2

3. K, = for external gate input
4. K, = for external gate input
5. Q, = output 2

6. Q, = output1

7. A, = triggerinput1

8. A, = tripperinput 2

9. N = supply —6V

10. not connected

TWIN PULSE LOGIC - 2PL1
a; K Ky Gy
T 57 5

TWIN PULSE LOGIC - 2PL2

B11



100 series - CIRCUIT BLOCKS

UNITS WITH AN AMPLIFYING FUNCTION

2EF1 - TWIN EMITTER FOLLOWER

7260134

Qr N2 Qg
10 60 1

Vi

R

Type number: B8 940 01
Colour: yellow

The unit B894001 contains two identical transistor emit-
ter-follower circuits that perform a non-inverting buffer-
amplifier function with a low output impedance.

The unit is equipped with a tapping on the output resistor
for cases in which a level shift towards the positive
supply line is required.

Terminals

1. Q; = output2

2. T, = tapoutput2
3. W, = input 2

4. P, = supply +6V (2)
5. P, = supply +6V (1)
6. N, = supply —6V (2)
7. N; = supply —6V (1)
8. W, = input1

9. T, = tapoutput1
10. Q, = output1

2EF2 - TWIN EMITTER FOLLOWER

B12

Type number: B8 940 03
Colour: yellow

The unit B894003 contains two identical EF2 emitter-
follower circuits that perform a buffer amplifier function.
The unit has been especially designed to amplify the weak
output signals originating from a diode gate circuit.

The output signal is normally taken from the Q-terminal.
When a flip-flop is to be set or reset by an EF2, normally
the diode output R is used, the memory function of the
flip-flop then being maintained.

2
Il

diode output 1
clamp diode 1
Q, = output1

=
I

Terminals:

1. Q, = output2

2. M, = clamp diode 2
3. R, = diode output 2
4. W, = input 2

5. P = supply +6V
6. W, = input1

7. N = supply —6V
8.

9.

0.

ke



CIRCUIT BLOCKS - 100 series

UNITS WITH AN AMPLIFYING FUNCTION

Type number: B8 940 02 TWIN INVERTER AMPLIFIER -21A 1

Colour: yellow

The unit contains two identical inverter circuits.
The circuits constitute an inverting (NOT) function when
driven by a signal on the input terminal W.

Terminals:

1. Q, = output?2 6. P, = supply +6V

2. W, = input 2 7. N, = supply —6V

3. E, = common supply OV 8. N, = supply —6V

4. E;, = commonsupply OV 9. W, = input 1

5. P, = supply +6V 10. Q, = output1

Type number: B8 940 05 TWIN INVERTER AMPLIFIER - 21A2

Colour: yellow Q;
This unit, which has been specially designed to amplify the
weak output signals originating from a diode gate circuit,
can also be used as a driver for power stages.

Terminals:

1. Q, = output2 6. Ny = supply —éV!

2. Q, = output1 7. N, = supply —6V?

3. W, = input 2 8. N, = supply —6V!

4. W, = input1 9. P = supply +6V e

5. N, = supply —é6V! 10. E = common supply OV 102 5

! Use dependent on application.

Type number: B8 940 00 EMITTER FOLLOWER/INVERTER AMPLIFIER - EF1/IA1

Colour: yellow Ny Q; Na Qg
0 67 1

The two circuits, an emitter-follower circuit and an invert-
er circuit, can be used independently or in combination.

Terminals:
1. Q, = output?2 6. supply —6V
2. E;, = commonsupplyOV 7. N, = supply —6V
3. W, = input 2 8. W, = input1
4. P, = supply +6V 9. T,
5. P, supply +6V 10. Q,

Note: EF1 terminals with index 1; IA1 terminals with index 2.

&
I

tapped output 1
output 1

Ii
Il
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100 series - CIRCUIT BLOCKS

UNITS WITH AN AMPLIFYING FUNCTION

PA1-POWER AMPLIFIER Type number: B8 900 00
N, Ny N, Q Colour: yellow
3949”50 67

The amplifier is non-inverting, and can be driven directly

= b, by the circuit blocks FF1, FF2, FF3, FF4, 052, IA1 and 1A2.
¥ p The absolute max. output loadability is 600 mA at —60V.
, D
-0
W'7—~/V\§J Terminals
i 1. E = common supply OV

2. P =supply +6V

= = 3. N, = supply —6V

=% =7 4. N, = supply max. —60V
5. N, = supply max. —60V :

w2 15 6. Q = output ’ »

a o 7. W = input

Mounting instructions

7242163¢ 7242163b
For mounting on the chassis B871609 (page On a standard printed-wiring board, for use
B22) use is made of a metal bracket as indi- in the chassis B871610 (page B22), up to
cated in the figure. The PA1 occupies the four PA1’s can be mounted, the next
width of three circuit blocks. position in the chassis being left empty.

STANDARD P.W. BOARD,
TYPE P8 906 40 FOR 4 PA1’S

For use in the mounting chassis
B871610 a standard p.w. board,
type number P890640, is avail-
able. Its outside dimensions are
121.8 mm X 180.3 mm X 1.6
mm (4.8” X 7.17 x 0.0625"). It
can be used directly with the aid
of the mating connector type
FO45CC/025.




CIRCUIT BLOCKS - 100 series

UNITS WITH A COUNTER AND SHIFT REGISTER FUNCTION

(1-2-4-2 code - 4xFF1) DECADE COUNTER -DC 1
Type number: B8 850 00

The unit B8 850 00 consists of four flip-flops type B8 920 00 mounted on a printed-wiring board and
connected as a counter, working in the 1-2-4-2 code.

The counter is provided with pulse feed-back to achieve that six of the sixteen possible positions are
skipped. The flip-flops can be reset by means of a common positive signal.

The reset diodes D,, D,, D,, D, and the feed-back network D;, Dy, R; and C; are mounted on the
printed-wiring board.

The printed-wiring board type P8 905 59 is provided with plated-through holes, double-sided printed-
wiring and double-sided gold-plated contacts.

The mating connector type F 042 ZZ/03 is normally not supplied with the counter.

e
/""’A b
: v =0
It
Terminals:
1. Q,g = output 2 flip-flop B 12. A =a.c.input
2. Q,¢ = output 2 flip-flop C 14. P, = supply +6V
4. Q,p = output 2 flip-flop D 15. E = commonsupply OV
7. Q,p = output 1 flip-flop D 16. V= resetinput
8. Q,3 = output 1 flip-flop B 17. P, = supply +6V
10. Q,¢ = output 1 flip-flop C 18. N = supply —6V
11. Q,5 = output 2 flip-flop A 20. Q,, = output 1 flip-flop A
= ﬂ !MI m I ﬂ | max 145
e 155 > pakes
|
I___._']r -
5 - B %)
w W |____dw w
x 1 o ~ ® IS b ~ © - 1]
< S ~ S ~ 8 ~ 8 L 17
oo @ ® ® ‘18
© o o © .
3 © (3 > (3 3 20

pars
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100 series - CIRCUIT BLOCKS

UNITS WITH A COUNTER AND SHIFT REGISTER FUNCTION

2DCA2 - TWIN DECADE COUNTER (1-2-4-8 code - 2Xx 4% FF3)

The unit B885001 contains two identical decade counter units, mounted on a printed-wiring board.
Each counter consists of four flip-flops FF3 (type B892002), connected to operate in the 1-2-4-8 code.
With the mating connector type F045CC/025, the printed-wiring board of standard dimensions (121.8
mm X 180.3 mm X 1.6 mm) can be used directly in the standard mounting chassis, type B871610.

1 . 8 5 7 6
Type number: 9 3 2 2 o 46
B8 850 01 IA IB IC{_UDQ D]
[ I P & b
oy G G 2y G Qg Q Q, By G Qg
—ule  FF3 Lule  FF3 we  FF3 e FF3
3
f"wn\];\;wz K P AAIW; K FF Pwi A1 AW, K PwiA Az Wo K
GACRE [s |7 3 lu l; Is l1 g l« I1 ]s [7 sT.Ws'F
A2 1 ]

5 )0, @§ D, )0, @) o,

i

022-P
023-E
”I 18 129 17, 13 159 (B MQ 15, =l
3 I F 6 [ Sy l H I
Lein Q'l onlz Lay le ;llz. Ly 0'| Gzz Lely oy| d:.
L e F L_ue FF We  FF3 Lol FF3
Pw, A AW, K | P, A AW, K ":liw,];\lAlle TPw, A AW, K
suz]sl7 553|51 T« = sF—lﬂsP
2 I [ }
Wl &) o0s x) 0, +)0, @)o,
Terminals:
1.V, = resetinput counter 1
2. A, = a.c.input counter1
3. Q,, = output 2 flip-flop A
4. Q,p = output 2 flip-flop B
5. Q,¢ = output 2 flip-flop C
6. Q, = output 2 flip-flop D
7. Q,p = output 1 flip-flop D
8. Q,¢ = output 1 flip-flop C
9. Q,p = output 1 flip-flop B
10. Q,, = output 1 flip-flop A : ( | | d L d
11. Q, = output 1 flip-flop E e O maLles
12. Q,r = output 1 flip-flop F .
13. Q,¢ = output 1 flip-flop G ﬁ E £ r 2
14. Qg = output 1 flip-flop H El I E[] :
15. Q. = output 2 flip-flop H s E 2 2 E g ro E
16. Q,; = output 2 flip-flop G r | :E]‘ r 5
17. Qup = output 2 flip-flop F F FL_F1L F |o s
18. Q, = output 2 flip-flop E 3 I ] 8 siF
19. A, = a.c. input counter 2 E]1 ’ i si=
20. V, = reset input counter 2 o Ol - I of | mlE
21. N = common negative supply —6V = U “ Gj :D: * ot —
22. P = common positive supply +6V ﬁ ] ] [ ] l it o]
23. E = common supply OV &l



CIRCUIT BLOCKS - 100 series

UNITS WITH A COUNTER AND SHIFT REGISTER FUNCTION

(5% FF4 4 5x2.PL2) REVERSIBLE SHIFT REGISTER OR RING COUNTER - RCA1

Type number: B8 850 02

The unit B885002 consists of five flip-flops FF4 (type B892003) and five twin pulse logics 2PL2 (type
B893007), mounted on a printed-wiring board, interconnected to operate as a bi-directional shift
register. A bi-directional decade counter can be realized by interconnecting the gate terminals G of
the first flip-flop with the output terminals Q of the fifth flip-flop and the gate terminals G of the
fifth twin pulse logic with the output terminals Q of the first flip-flop.

With the mating connector type FO45CC/025, not supplied with the reversible counter, this printed-
wiring board of standard dimensions (121.8 mm x 180.3 mm X 1.6 mm) can be used directly in the
standard mounting chassis type B8 71610.

13 2 n 10 9 8 7 5 &
il 191 e 12 E
l' L | I [ | !
N 0 i B [ i 1.
Jy O O dy O G | dy O 0 Jy 0 G Jy O 0,
—%  FF4 —B%  FF4 ‘ — e FF4 —Ue  FF4 — S FF4
PG, W A W,G, PG, W, A WG, PG, W, A Wy, Mo W A W,6, PG, Wy A W,
A 2 T FTFFP TFEFEP “TFFETEP L |5 GIEN TR
] i | il
1750 I 1 I T 1
I o o O ¥
22-P
23-E
5k R A ok L Ll
Jfy o o | sy @ Q2 | N & G2 | Jy Q1 02 Sy O G2
2.PL2 | | 2.PL2 | 2.PL2 | 2.PL2 | 2.PL2 |
K10 A A02Ky K014 4,65, 6161418 0ok K101 A1 4355 K61 A Ay Gaky
1]‘ T e il RF TR ]A"iﬁil [« 3 O zﬁ
™)
Ga 14
G4 o2
Terminals:
1. A; = a.c. input forward direction
2. G, = gate input (G,) flip-flop A
3. G, = gate input (G,) flip-flop A
4. Q,p = output 2 flip-flop E
5. Q,g = output 1 flip-flop E
6. Q,p = output 2 flip-flop D
__— 7. Q,p = output 1 flip-flop D
(l il L 1d 1 - 8. Q,¢ = output 2 flip-flop C
S 180.3 ey maxes 9. Q¢ = output 1 flip-flop C
- 10. Q,5 = output 2 flip-flop B
: t gfr 11. Q.3 = output 1 flip-flop B
5 L ‘ 4 12. Q,, = output 2 flip-flop A
g oF| g o g Eo |8l 13. Qs = output 1 flip-flop A
r : £ F 3| 14. G, = gate input(G,)twin pulse logicE’
r r b Bl E 1 - 15. G, = gateinput(G,)twin pulse logicE”
—=r = = == LF 2 i 16, 17, 18. not connected
] i ] ] ‘ }ZE 19. A, = a.c. input reverse direction
B e E I R © L oniE 20. V= reset input
12 (12112112 2 | e 181~ .
(L 1 I [ L o [ & | 21. N = common negative supply —6V
g ] ] ] | 2 22. P = common positive supply +6V
2 - 3 = =L Low @ 23. E = common supply OV

B17



100 series - CIRCUIT BLOCKS

UNITS WITH A FERRITE-CORE MEMORY DRIVE FUNCTION

READ AMPLIFIER

This read or sense amplifier, consisting of two circuit blocks of standard dimensions, types RA2A and
RAZ2B, is designed to amplify the signals originating from the sense wire of ferrite-core memories.
The input is balanced, so either positive-going or negative-going input signals can be applied. The sen-
sitivity of the RA2A can be adjusted to the signal levels of the memory plane by means of an external
resistor. The output of the RA2B can be used directly to set a flip-flop of the 100 kc/s range on its

input terminal W.

RA2A

VW

T2

CQU
e
N
A
WWW

AAAAAA

WWW
Pl
o

D,

Type number B8 940 07
Colour: yellow

% Terminals:

W, = input

W, = input

not connected

W, = for external resistor

K, = to be connected to termi-
nal 5 of RA2B

not connected

not connected

U -

10b€

RA2B
50K,

B?N

AN

Rgs Rs

AAAA

WWW
A

WWW

A
A

~Nown
o

-
)

RisZ R1é Rig

=
Ry

ANMMA

AMAAA

WWW

Vv
-

Cig =Rio

L1
AMAMA
V

W

Ta

AMAAA

VVWWWY

JE— AN
11— WWW

AMAMAA
WWW
2

C3 RIS
Ts

‘IOJ>E

B18

olp

N = supply —6V
P = supply +6V
E = commonsupply OV

S0 ®No

=

Type number B8 940 08
Colour: yellow

Terminals:

. not connected

. not connected

. not connected

. not connected

K, = to be connected totermi-
nal 5 of RA2A
output

input STROBE pulse
supply —6V

supply +6V
common supply OV

Ts

o
“n ML=

So®No
moZzwo
I

—_



CIiRCUIT BLOCKS - 100 series

UNITS WITH A FERRITE-CORE MEMORY DRIVE FUNCTION

Type number: B8 940 06 READ AMPLIFIER - RA1
Colour: yellow

The unit is designed to amplify the signals originating from 7
the sense wire of a small ferrite-core memory plane 4;-
equipped with cores type 6B2, FX2423 or equivalent types. A—l =3
The maximum plane size is 16 X 16 cores. S %
The circuit consists of a two-stage amplifier; the first stage , [
is balanced, so that the circuit can deal with either positive- =
going or negative-going input signals.

Ambient temperature 0 to +60° C.

Terminals:
. not connected
Q = output
Q = output
A, = input
A, = input
= supply —6V

N, = supply —6V
. internally connected
P = supply +6V
E = commonsupply OV

O X0/ 0ol I (0% Lt RS 9l R o
z
%

-

Type number: B8 950 02 PULSE GENERATOR - PG1

Colour: green L WON R O ©

6 07 08 02 03 o4
The unit is designed to operate as a ‘‘short-interval” I [ J
switch for ferrite-core memory operation in combination ! SHIS

| =

with other standard circuit blocks. The switching is con-
trolled by an input level change applied to a pre-amplifier

stage.

Terminals: Ag—
1. R = switchin o
2. K = transformer terminal W9_MPCW
3. O = transformer terminal 7202802
4. S = switchout
5. E = common supply OV
6. L = transformer terminal
7. M = transformer terminal
8. N = supply —6V
9. W =d.c.input

10. A = triggerinput
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100 series - CIRCUIT BLOCKS

UNITS WITH A FERRITE-CORE MEMORY DRIVE FUNCTION

SG1 - SELECTION GATE

Q N Q
o 8 o]}
A [ A
WY W
e 3 o(F) (%)
[} - D;
y <
FEF@E
Ds [Os [D7 [0 [Ds
6 1 2 & 5 7
4 W g Wy Ma W Lp

Type number: B8 930 05
Colour: orange

The first five input AND gates which decode the selection
register information, if followed by a twin two-input AND
gate, can perform the read/write control function. The
unit is normally used for ferrite-core memory operation,
in combination with other standard circuit blocks.

Terminals:

= selection input 1

= selection input 2

= selection input 3
selection input 4

= selection input 5
read/write control input 1
= read/write control input 2
supply —éV

output 2

output 1

o

o
|

o

Frsss3ss
Il

Il

SoPNOURLN

0Oz
I

b

The selection input terminals W are connected to the flip-flop in the Selection Register. Depending
on the size of the memory, this connection may be direct or via adequate amplifier stages.

2SS1 - TWIN SELECTION SWITCH

S R
Q7 010

B20

N

Ry S
6 09

Ly rzizses

Type number: B8 960 00
Colour: blue

The unit 2551 contains two identical circuits designed to
operate as current switches in series with the drive wires
of a ferrite-core memory.

Terminals:
1. W, = control input 1

2. W, = control input 2
3. N = supply —6V

4. L, = currentinput 2
5. L, = currentinput1
6. R, = switch 2in

7. S, = switch 1 out

8. not connected

9. S, = switch 2 out
10. R, = switch 1in



CIRCUIT BLOCKS - 100 series

LOADING TABLE

If not otherwise indicated the N and P terminals of each unit are connected to V; and Vj, respectively.

(Vo= —6V £5%, Vp = +6V £5%; Va/Vp = £5%).

4ri:::g maximum number of driven units
vie FF1 FF2 FF3 FF4 NI LEFL ] iav [EF2 ] 12 [ Ps1 | 0s2 | osp[ Par] por
type :‘L"' w A w A G w Al /A2| A1 +A2] w A G w w w w w v A2 A w A G
FF1| a th] 4% ) ahy [l |ty aag (e faiey | g% Paley [ 9®5 ]| & | 4 1 20l gt Lamayl 4ty | 9 1 W) 19
FF2| Q WMoy 19 | 219] 1Yy 119 [q19 1M 1o [219)] s 1 1 2] o |21l 410|310 1 119] 1%
FF3| Q ] s |y [s% 29| 1) 319 |31y 1 [39) | 319 | 12 1 1 2 0 |79 59 |49 | 2 319] 39
FF4| Q 1 | 5% |11 [59 219 | 1Y) |39 |319 1y 1319 | 319 | w2 1 1 2 0 793)| 59 (419 2 319 3%
1A1 [} 49N 0 [493] o o [29) 1) o Dih lo 0 0 0 15 LI ..l I8 49313 0 0 0
FF119)
o0s1%) ] 4 (o |4h [ o |2 1 [ 0 0 0 0 1 1174 [ | 44 0 1 0
PS1 |IA2
1 |a
FF219) 0 19 [0 14y 0 1 1 0 1 0 0 0 0 1 L 1) 14 0 2 0
PS1 0 29 (o [249 0 1 0 0 0 0 0 0 0 1 o R 24 0 0 0 0
FF319)
e o [sh o 5% [o [o |3 2 o |2 0 oo o 0 5 |s o | 3o
0s2¢) o |6 |o |6 o o [e 5 o |s 0 0o [o] o ol I 8 |12 o |1 | o
0s2¢) o |s [o s 0o [o |[s 3 [E 0 oLl oii| D ] I D e 0 ilo
N1 Pl ]a o lo Jo |o o [o Jo 0 o o 0 ool o il I o o 0 [
ery o 4h) 4h) 0 3 fo 0 3h Jo 0 4 4 o |18} 0 0 (] 0
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a) 1A2 with only terminals N1 or N2 connected toVN. P1. Unless specified otherwise a P1 may be in-

b) OS1 Q1 output only.

c) ASY27 common emitter stage with 1 k2 collector
resistor.

d) OS2 Q1 output only.

e) OS2 Q2 output only.

Note: A driving unit N, preceded by an FF1 or an
S1, can drive up to 2 units OS2.
A driving unit N, preceded by an FF2, can
drive 1 unit OS1 maximum.

serted between two units without great in-
fluence upon the loadability. AC inputs of FF1,
FF2, FF3, FF4, OS1 and OS2 cannot be driven
from it.

2PL1. The 2PL1 is normally used in conjunction with

FF1 or FF2. In this case the input data are equi-
valent to those of the similar FF2 inputs. The
output terminals are directly connected to the
d.c. input terminals of the FF1 or FF2.

2PL2. Ditto for FF3 and FF4.

Each viaa 4.7 k2 +59% resistor in series with a separating diode OA 200, anode to driven unit.

. Each via a 12 k2 +5% resistor, bypassed by a 330 pF capacitor.

Only if the chain of units indicated is driven by an Fg1, FF2, FF3, FF4, PS1 or by terminal Q1of an OS1 or OS2.
30 kcfs

The maximum speed of operation is

. The P-terminal of the P1 gate floating.
. Total number for both Q-outputs together.
. Total number per Q-output.

e
N=0VONOUL ~ W=

N 1002 worst case.

number of units driven by the N1 gate

. Via a diode OA200, cathode to N1, anode to A2, and bypassed by a 1500 pF capacitor.
. Via a separating diode OAB85, cathode to driven unit.

. Only if the N-terminals of the driving unit are floating.

Up to 100 only with a 390 2 459 resistor between the terminals Q and N.
. For each stage of IA1 connect 2,7k®2 + 5% between Q and N of PA1 up to 25; min. resistance between Q and
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100 series - CIRCUIT BLOCKS

MOUNTING AIDS AND ACCESSORIES FOR THE 100 SERIES

Mounting chassis

Two standardized types of chassis for the mounting of circuit blocks are available, both designed to be
fitted in 19” racks.

The chassis of Fig. 1 can contain up to 24 standard printed-wiring boards (see Figs 3, 4, 5, 6 and 7)
together with their mating connectors type FO45CC/025 (for single-sided contacts) and F045DC/025
(for double-sided contacts), and can be mounted directly in a 19” rack.

Type number: B871610 ﬂ
Chassis for circuit blocks mounted <y,
on printed-wiring boards

Type number: B871609 M3 bx_
Chassis for circuit blocks mounted
side by side

N Hwar < "T\;\;\ ;
\\\\/”Yaz Fig. 2
AN \y

The chassis of Fig. 2 can contain up to 19 circuit blocks mounted side by side.
A number of these chassis can be mounted in a metal frame. Fitted in a standard 19” rack, six of these
chassis can be mounted side by side.
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CIRCUIT BLOCKS - 100 series

PRINTED-WIRING BOARDS FOR THE 100 SERIES

Three types of printed-wiring boards are available for use in the chassis B8 71610 (Fig. 1) all with the
same outside dimensions as indicated in the Figs 3, 4, 5,and 6. The thickness of these boards is 1.6 mm,
and they are provided with 23 single-sided gold-plated contacts. The lay-out of these boards is in
accordance with the |.E.C. standard grid of 2.54 mm (0.1”).

Two larger types of experimenters’ printed-wiring boards are available, both with 38 gold-plated
contacts at the short sides of the board:type P8 90079 with single-sided,and type P8 90089 with double-
sided contacts. Both are provided with the same copper pattern as the board illustrated in Fig. 3.

description outside dimensions figure ! type number
— 1 - | B
| | |
experimenters’ printed-wiring board =~ 121.8 mm x 180.3 mm x 1.6 mm | 3 | P890611
(with punched holes) (4.8” x 7.1” x 0.0625")
universal printed-wiring board 121.8 mm x 180.3 mm X 1.6 mm 4 P8 091 46.2
(with punched holes) (4.8” x 71”7 x 0.0625") ‘
universal printed-wiring board 121.8 mm x 180.3 mm X 1.6 mm 5 P8 906 15
(with plated-through holes) (4.8” x 7.17 x 0.0625") 6 P8 906 33
universeel printed-wiring board 121.8 mm x 180.3 mm X 1.6 mm 7 736.1 D
(with plated-through holes) (4.8” x 7.17 x 0.0625")
experimenters’ printed-wiring board ‘ 200 mm X 396 mm x 1.6 mm i 8 ‘ P8 900 79

(with punched holes)

experimenters’ printed-wiring board 200 mm x 396 mm x 1.6 mm 8 P8 900 89
(with double-sided contacts)

1218+ 02 1216+ 02

—
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©0000000C0000000000000O0C + w @ 11 & & i ‘11 +
©00000000000000000C00C00 ~ ~
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0000000000000000000000 3
0000000000000000000000
0000000000000000000000
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0000000000000000000000
©0000000000000000000000 o
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|
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Fig. 3 Fig. 4
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100 series - CIRCUIT BLOCKS

PRINTED-WIRING BOARDS FOR THE 100 SERIES

1218+ 02 . 1218+02 ) 1218+ 02 ,,,
s | 7 o
i3 1
211 9990000999 6686889906868
&!! | 86868808098606800086888 | |
000 | ) )
000 ! \ o\
000 | ) " \‘
2% : 880866660800)|(8008688668 t t Q
ﬁ! |o | 968696808500660868088 g ‘ N S N |3
oeo | #| H| ‘ N t §\+I
oeo o o N 0 NRE
oee ‘5‘ 8| 0N ~ N g|
g!! n 85,50000080)[190000680000 ‘ ‘ S s s‘ |
2ot || | N N 4
35 ‘ [ N N N
E!! . ‘ ‘ 85,5,9008809 asaeeeeaeeseeeeeeae 1 ’ s $ :\:J
Hinim e | iIIIIIIIII IIiIIIIIII !
1175%0.2 1175+02 ] 175% 02 P
Fig. 5 Fig. 6 Fig. 7
EXAMPLE OF AN EXPERIMENTER’S PRINTED-WIRING BOARD WITH
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Fig. 8

B24



CIRCUIT BLOCKS - 100 series

STANDARD MASTER DRAWING SHEET

To facilitate the design of printed-wiring boards with a non-standard pattern for use in the chassis
of type B871610, drawing sheets can be supplied on which the soldering pads, the plug-in contacts
and some reference points are pre-printed (scale 2 : 1). They are made of special material that is
dimensionally stable. The type number of this drawing sheet is P8 901 56.

LOCKING TAG

Circuit blocks mounted parallel to printed- i /’7;
wiring boards can be secured rigidly by means A | Rt e i
of a small tag, type number B8 431 58, which A— f //
permits soldering in a standard 1.3 mm hole. VT TTm———_ &

STICKERS 100 SERIES

0 0 ! 10 10 !
o, a Q; i Q, Ay @ G, 4| Q, Q;
A A FFi A FFa de e
P w4 a,w, B[ 1 woa aw 2 15w asw %[ P woa aw 2
IERE T2 T T T< |EN B T< T T2 1<

For quick setting-up of master drawings on transparent tracing material as used e.g. for dye-line
printing, a series of self-adhesive stickers with circuit-block symbols, as given in the relevant data
sheets, is available. The stickers are delivered on rolls of 1000 pieces per type. Type numbers can be
taken from the table given below.

circuit ‘ sticker { circuit sticker circuit ‘ sticker
block type number block | type number | block type number
FF1 B1 530 84 BT | sumesess “ 2EF1 B1 530 92
FF2 B1 530 85 2.2N1 B1 530 87 2EF2 B1 530 94
FF3 B1 53117 2.2P1 B1 530 89 21A1 B1 530 93
FF4 Bl 53118 2.3N1 Bl 530 86 ‘ 21A2 B1 53095
Os1 B1 530 97 2.3P1 B1 530 88 EF1/IA1 B1 530 91
OS2 B1 531 21 2.PL1 B1 530 90 PA1 B1 531 22
PS1 B1 530 96 2.PL2 B1 53119 ‘




10 series - CIRCUIT BLOCKS

STANDARD UNITS FOR LOW SPEED (frequency 30-70 kc/s)

Thesehighly compactunits have been design-
ed for low speed applications; the maximum
clock frequency for triggered logic appli-
cations is 30 kc/s. Operation in a d.c. logic
mode of various units up to a frequency
of 65 kc/s is possible.

This range of circuit blocks is a logical extension to the existing range for medium-speed applications.
It combines the general advantages of the approved circuit block conception with the following
specific features:

high circuit density; combination of different circuits in one unit, e.g. gates and inverters; ease of
application by extremely simple loading rules; increased versatility and improved mutual loadability;
consequently possibilities of designing more compact equipment; high switching level; high built-in
thresholds against electrical interference; wide storage temperature range.

This range of units is designed as part of a complete system, also comprising the new high-frequency
20-series (see page B45).

max 543

'\1 \e s ffs = ] Dimensions: The units are available in two standard

+—<+508 cases, dimensions of which are given
in the drawing.
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CIRCUIT BLOCKS - 10 series

STANDARD UNITS FOR LOW SPEED (frequency 30 kc/s)

supply voltages.
operating temperature .
storage temperature .
house

terminals . .

test specification . .

Available types

+12V and —12V (£5%)

—25°C to +55°C

—55°C to 4+75°C

metal, rectangular, flat, colour black
19 in two rows

according to MIL Std. 202 and IECé8

| colour ‘

: o type
function | ends | description type " number
gate inverter yellow \ twin gate inverters . . ‘ 2.GI10 | 2P 73709
and amplifier I 2.GI11 | 2P 73717
| | 2.Gl12 | 2P73710
| non-inverting gate amplifier GA11 | 2P 748 29

‘ (70mA, 20V) ‘ \

|

memory | red ‘ bistable multivibrators: ‘
‘ | set flip-flop . FF10 ‘ 2P 737 01
flip-flop with trigger gate s 535 mm | FFHA | 2P 737 02
‘ set flip-flop with trigger gate . . . . . . . ‘ FF12 | 2P 737 03
gate ‘ orange | twin trigger gates ‘ 2.TG13 ‘ 2P 73718
‘ 2.TG14 2P 73719
| | quadrupple trigger gate . | 4.TG15 2P 74818

— i ! ! —
pulse shaper ‘ green " one-shot multivibrator. . . 0Os10 2P 737 05

timerunit . « & s s s s @ & 3
pulse driver

| TU10 | 2P 73706
| PD10 | 2P 73714

| | pulse shaper . | PS10 2P 737 13/10
| — —_—
power amplifier | blue ’ relay driver (100mA, 55V) . . ' RD10 | 2P 73716
\ | power amplifier (2A, 55V) .

‘ PA10 | 2P 737 07

* no colour code
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10 series - CIRCUIT BLOCKS

UNITS WITH A NAND AND NOR FUNCTION

2.GI10 - TWIN GATE INVERTER AMPLIFIER

195P
D, . T D,
= 5 15
4G j_ R R EG 17
Dy |g.2 =5 Q O Cz_r:,R
7 EG 3; 6 16 =R € 1%
3 Y Dy
5 T Ty o D 18
52 6

g é 7243886
9 & IOE

Type number: 2 P 737 09

Colour insulating sleeve: yellow

The unit contains a single input and a double input positive
diode gate-inverter combination, together with one sepa-
rate diode which can be used to extend the number of
gate inputs G on either of the two circuits at the extension
gate inputs EG.

The collectors Q of the two transistors are not connected
with their corresponding collector resistors R. Therefore
with the two transistors a logical operation can be per-
formed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must
be left disconnected.

2.GI11 - TWIN GATE INVERTER AMPLIFIER
o] 190P
.

. T ¥ 1
= s \
26 @ =R =R ReZ RaZ @J G

9 10
Type number: 2 P 737 17
Colour insulating sleeve: yellow
The unit contains a single input and a triple input positive
diode gate-inverter combination, together with two sepa-
rate diodes which can be used to extend the number of
gate inputs G on either of the two circuits at the extension
gate inputs EG.
The collectors Q of the two transistors are not connected
with their corresponding collector resistor R. Therefore
with the two transistors a logical operation can be per-
formed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must
be left disconnected.

B28

Terminals:
1. not connected
2. not connected
3. G = gate input
4. G = gate input
5. R = connection collector
resistor
6. Q = output
7. EG = extension gate input
8. not connected
9. N = supply —12V
10. E = common supply OV
11. not connected
12. not connected
13. G = gate input
14. C = cathode separate diode
15. R = connection collector
resistor
16. Q = output
17. EG = extension gate input
18. D = anode separate diode
19. P = supply +12V
Terminals:
1. G = gate input
2. G = gate input
3. G = gate input
4. not connected
5. R = connection collector
resistor
6. Q = output
7. EG = extension input
8. D = anode separate diode
9. N = supply —12V
10. E = common supply OV
11. G = gate input
12. not connected
13. C = cathode separate diode
14. D = anode separate diode
15. R = connection collector
resistance
16. Q = output
17. EG = extension gate input
18. D = anode separate diode
19. P = supply +12V



Terminals:
1. G = gate input
2. G = gate input
3. G = gate input
4. G = gate input
5. R = connection collector re-
sistor
6. Q = output
7. EG = extension gate input
8. D = anode separate diode
9. N =supply —12V
10. E = common supply OV
11. G = gate input
12. G = gate input
13. C = cathode separate diode
14. C = cathode separate diode
15. R = connection collector re-
sistor
16. Q = output
17. EG = extension gate input
18. D = anode separate diode
19. P =supply +12V
Terminals:
1. W = input amplifier
2. EG = extention gate input
3. G, = gate input 1
4. G, = gate input 2
5. R = collector resistor
6. Q = output

7. not connected
8. not connected

9. N
10. E

Il

supply —12V
= common supply OV

11. GR, = gate resistor 1
12. GR, = gate resistor 2
13. GR; = gate resistor 3
14. not connected
15. not connected
16. not connected
17. not connected
18. not connected

19. P

= supply +12V

CIRCUIT BLOCKS - 10 series

UNITS WITH A NAND AND NOR FUNCTION

TWIN GATE INVERTER AMPLIFIER - 2.Gl12

3
g & 7243888
9 A 10 =

Type number: 2 P 737 10
Colour insulating sleeve: yellow

The unit contains a double input and a quadruple input
positive diode gate-inverter combination, together with
two separate diodes which can be used to extend the num-
ber of gate inputs G on either of the two circuits at the
extension gate inputs EG.

The collectors Q of the two transistors are not connected
with their corresponding collector resistors R. Therefore
with the two transistors a logical operation can be per-
formed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must
be left disconnected.

NON-INVERTING GATE AMPLIFIER-GA11

Type number: 2 P 748 29
Colour insulating sleeve: yellow

The unit contains a gate circuit and a two-stage non-invert-
ing amplifier. The gain is appreciable and the output of
70mA, 20V is sufficient to drive a relay. Three gate resis-
tors are provided for a one- and a two-level gate input,
allowing AND operation in a one-stage, AND-AND or
AND-OR operation in a two-stage logic.
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10 series - CIRCUIT BLOCKS

UNITS WITH A

FF10 - FLIP-FLOP

MEMORY FUNCTION

19?P
D3 =R D, Ry Rg . éﬁ’zo
463 O 2 F b
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7243889

Type number: 2P 737 01
Colour insulating sleeve: red

The unit comprises a set/reset bistable multivibrator circuit. The number of
set/reset inputs S can be extended with the aid of external diodes at the exten-
sion inputs ES.

The circuit constitutes a memory function, driven by means of a d.c. level at
the set/reset inputs S. In conjunction with the twin trigger gates 2TG13, 2TG14
or the quadruple trigger gate 4TG15 an a.c. -driven (triggered) flip-flop can be
formed, normally used in binary counters and shift registers.

In these applications the output terminals Q of the trigger gates are connect-
ed to the input terminals W of the flip-flop.

Terminals:

1. not connected
2. ES = extension set/reset input
3. not connected
4. W = extension trigger gate
5. not connected
6. Q = output
7. not connected

8. S = set/reset input

9. N = supply —12V

10. E = common supply OV

11. not connected

12. ES = extension set/reset input
13. not connected

14. W = extension trigger gate
15. not connected

16. Q = output

17. not connected

18. S = set/reset input

19. P = supply +12V



CIRCUIT BLOCKS - 10 series

UNITS WITH A MEMORY FUNCTION

FLIP-FLOP - FF11
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Type number: 2P 737 02
Colour insulating sleeve: red

The unit contains a set/reset bistable multivibrator circuit with built-in trigger
gates. The number of gate inputs G and trigger inputs T can be extended with
the aid of external diodes at the extension inputs EG or ET.

The circuit performs a memory function when driven by means of a d.c. level
at the extension set/reset input ES or a negative-going trigger signal at the
trigger inputs T. In the case of trigger drive, the switching of the flip-flop can be
controlled by a d.c. level applied to the built-in gate inputs G (e.g. in shift
registers), whilst the trigger inputs T are interconnected. It can also be used as a
divider, when the gate inputs G are connected to the corresponding outputs Q.
With the aid of trigger gates 2TG13, 2TG14 or the quadruple trigger gate 4TG15,
extra triggering facilities can be made by connecting their outputs Q to the
trigger gate inputs W of the flip-flop (e.g. in bi-directional shift registers and

counters).
Terminals:
1

2. ES =
3. ET =
4L W =
5. G =
6.Q =
7. T =
8. not co
9. N =
10 E =
1. EG=
12. ES =
13. [ET =
14. W =
15. G =
16. Q =
47, T

18

19. P

. EG = extenstion gate input
extension set/reset input
extension trigger input
extension trigger gate
gate input

trigger input

supply —12V

common supply OV
extension gate input
extension set/reset input
extension trigger input
extension trigger gate
gate input

= trigger input

. not connected

= supply +12V
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UNITS WITH A MEMORY FUNCTION

FF12 - FLIP-FLOP
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Type number: 2P 737 03
Colour insulating sleeve: red

The unit comprises a set/reset bistable multivibrator circuit with built-in trigger
gates. The number of set/reset inputs S, gate inputs G and trigger inputs T can
be extended with the aid of external diodes at the extension inputs ES, EG or ET.
The circuit constitutes a memory function when driven by means of a d.c. level
at the set/reset inputs S or a negative-going trigger signal at the trigger inputs T.
In the case of trigger drive, the switching of the flip-flop can be controlled by a
d.c. level applied to the built-in gate inputs G (e.g. in shift registers), whilst the
trigger inputs T are interconnected. It can also be used as a binary divider, when
the gate inputs G are connected to the corresponding outputs Q.

With the aid of trigger gates 2TG13, 2TG14 or the quadruple trigger gate 4TG15,
extra triggering facilities can be made by connecting their outputs Q to the
corresponding trigger gate inputs W of the flip-flop (e.g. in bi-directional shift

registers and counters).

Terminals
1. EG = extension gate input

trigger input
set/reset input
supply +12V

Il

2. ES = extension set/reset input
3. ET = extension trigger input
4. W = extension trigger gate
5. G = gate input
6. Q = output
7. T = trigger input
8. S = set/reset input
9. N = supply —12V
10. E = common supply OV
11. EG = extension gate input
12. ES = extension set/reset input
13. ET = extension trigger input
14. W = extension trigger gate
15. G = gate input
16. Q = output
T
S
P
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UNITS WITH A PULSE GATING FUNCTION

(o]

TWIN TRIGGER GATE - 2TG13
ISTP

D,
56 Z@—;Rl SRs Re2 Ra
1EG ’
1 oy T o T
3 ETO—IRai . =Ry Re é; “ SR
i

Type number: 2P 737 18
Colour insulating sleeve: orange

The unit comprises two identical trigger gate circuits, which are normally used
in conjunction with flip-flop units FF10, FF11, or FF12.
With the twin trigger gate a second pair of trigger inputs is formed for the
flip-flops FF11 or FF12, to make one stage of a bi-directional counter or shift
register. In these applications the output terminals G of the 2TG13 are to be
connected directly to the input terminals W of the flip-flop. The trigger gates

are controlled by a d.c. voltage level, applied to the input terminals G.

The number of gate inputs G or trigger inputs T can be extended with the aid

of external diodes at the extension inputs EG or ET.

Terminals:

1. EG = extension gate input
2. not connected

3. ET = extension trigger input
4. Q = output

5. G = gate input

6. not connected

7. T = trigger input

8. not connected

9. N =supply —12V
10. E = common supply OV

11. EG = extension gate input
12. not connected

13. ET = extension trigger input
14. Q = output

15. G = gate input

16. not connected
17. T = trigger input
18. not connected

19. P = supply +12V
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UNITS WITH A PULSE GATING FUNCTION

2TG14 - TWIN TRIGGER GATE
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Type number: 2P 737 19
Colour insulating sleeve: orange

The unit comprises two identical trigger gate circuits, which are normally used
in conjunction with flip-flop units FF10, FF11, or FF12.

With the twin trigger gate a second pair of trigger inputs is formed for the
flip-flops FF11 or FF12, to make one stage of a bi-directional counter or shift
register. In these applications the output terminals Q of the 2TG14 are to be
connected directly to the input terminals W of the flip-flop.

The trigger gates are controlled by a d.c. voltage level applied to the input
terminals G.

Two separate built-in diodes can be used to extend the number of gate inputs G
at the extension inputs EG

Terminals:
1. EG = extension gate input
2. D = anode separate diode
3. ET = extension trigger input
4. Q = output
5. G = gate input
6. C = cathode separate diode
7. T = trigger input
8. not connected
9. N = supply —12V

10. E = common supply OV

11. EG = extension gate input
12. D = anode separate diode
13. ET = extension trigger input
14. Q = output

15. G = gate input

16. C = cathode separate diode
17. T = trigger input

18. not connected

19. P = supply +12V
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UNITS WITH A PULSE GATING FUNCTION

QUADRUPLE TRIGGER GATE - 4TG15
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Type number: 2P 748 18
Colour insulating sleeve: orange

The unit comprises four separate identical trigger gate circuits, which are nor-
mally used in conjunction with flip-flop units FF10, FF11, or FF12.

By connecting the output terminals Q of the 4TG15 directly to the appropriate in-
put terminals W of a flip-flop FF10, one stage of a bi-directional counter or bi-direc-
tional shift register is formed. When, however, the output terminals Q of one
4TG15 are connected to the appropriate input terminals W of two units FF11
or FF12, two stages of a bi-directional counter or bi-directional shift registerare
formed. The trigger gates are controlled by a d.c. voltage level, applied to the
input terminals G.

The number of gate inputs G can be extended with the aid of external diodes at
the extension inputs EG.

Terminals:
1. EG, = extension gate input
2. EG, = extension gate input
3. T, = trigger input
4. Q, = output
5. Q, = output
6. G, = gate input
7. G, = gate input
8. T, = trigger input
9. N = supply —12V
10. E = common supply OV

11. EG, = extension gate input
12. EG, = extension gate input
13. T, = trigger input
14. Q, = output
15. Q; = output
16. G, = gate input
17. G, = gate input
18. T, = trigger input

P = supply +12V
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10series - CIRCUIT BLOCKS

UNITS WITH A PULSE GENERATING AND PULSE SHAPING FUNCTION

OS10 - ONE-SHOT MULTIVIBRATOR
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Type number: 2P 737 05
Colour insulating sleeve: green

The unit OS 10 contains 2 monostable multivibrator circuit with a built-in trig-

ger gate.

The trigger gate can be controlled by a d.c. voltage level applied via a diode to
terminal EG. The number of trigger inputs T can be extended with the aid of

external diodes at the extension input ET.

When a negative-going voltage step is applied to terminal T, the circuit generates
a pulse at the output terminals Q, provided the gate is open. The duration of the
output pulse can be increased by an external capacitor to be connected between

the terminals EC, and EC,. Output pulse duration 4 usec to 30 msec.

Terminals:

:
. not connected

VENO LA LN

EG = extension gate input

ET = extension trigger input

. not connected

not connected

Q, = output1

T = trigger input
not connected

N = supply —12V

. E = common supply OV
. EC, = for external capacitor
. not connected

. not connected
. not connected
. not connected
- Q,
. EC, = for external capacitor
. not connected

. P =supply +12V

= output 2



CIRCUIT BLOCKS - 10 series

UNITS WITH A PULSE GENERATING AND PULSE SHAPING FUNCTION

TIMER UNIT - TU10
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Type number: 2P 737 06
Colour insulating sleeve: green

The unit TU10 contains a timing circuit followed by a Schmitt trigger circuit
and an inverting amplifier. It also comprises a built-in trigger gate. The trigger
gate can be controlled by a d.c. voltage level applied via a diode to terminal EG.
The number of trigger inputs T can be extended with the aid of external dicdes
at the extension input ET.

When a negative-going voltage step is applied to terminal T, the circuit gener-
ates a positive-going pulse at the output terminal Q, provided the gate is open.
The duration of the output pulse is determined by the value of the external
capacitor to be connected between the terminals EC, and EC, and of the external
resistor between the terminals ER and P. Output pulse duration max. 60 sec.

Terminals: 11. EC, = for external capacitor
(— terminal)

1. EG = extension gate input 12. not connected

2. not connected 13. not connected

3. ET = extension trigger input 14. not connected

4. not connected 15. ER = for external resistor

5. not connected 16. Q = output

6. not connected 17. EC, = for external capacitor

7. T = trigger input (4 terminal)

8. not connected 18. P = supply + 12V (internally
9. N = supply —12V connected to terminal19)
10. E = common supply OV 19. P = supply +12V
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UNITS WITH A PULSE GENERATING AND PULSE SHAPING FUNCTION

PD10 - PULSE DRIVER
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Type number: 2P 737 14
Colour insulating sleeve: green

The unit PD10 contains a monostable multivibrator circuit with a built-in

trigger gate.

The trigger gate can be controlled by a d.c. voltage level applied via a diode to
terminal EG. The number of trigger inputs T can be extended with aid of ex-
ternal diodes at the extension input ET.

When a negative-going voltage step is applied to terminal T, the circuit generates

a pulse at the output terminal Q, provided the gate is open.

The duration of the output pulse can be increased (max. 5 msec.) by an external

capacitor to be connected between the terminals EC, and EC,.

The unit is well suited as clock or reset source by virtue of its considerable

output power.

Terminals:

1.

B38
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EG = extension gate input

. not connected

ET = extension trigger input
. not connected

not connected

Q = output

T = trigger input

. not connected

N = supply —12V

10.
14
12
13.
14.
15.
16.
17.
18.
19.

E = common supply OV
EC, = for external capacitor
not connected

not connected

not connected

not connected

not connected

EC, = for external capacitor
not connected

P = supply +12V



CIRCUIT BLOCKS - 10 series

UNITS WITH A PULSE GENERATING AND PULSE SHAPING FUNCTION

PULSE SHAPER - PS10
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Type number: 2P 737 13/10
Colour insulating sleeve: green

The unit PS10 contains a Schmitt trigger (squaring) circuit followed by an in-
verting amplifier.
An input signal of a magnitude exceeding the tripping level of the unit is re-
shaped and inverted into the standard d.c. level at the output. The output vol-
tage transients are short and suitable for driving the multivibrator circuits at
their trigger inputs T.
The input terminals A and B are provided in order to be able to use the PS10
for the following purposes:

1. as a pulse shaper, driven by an external source;

2. as a relaxation oscillator circuit;

3. as a pulse shaper, driven by circuit blocks of the 10-series.

Terminals:

t.

A = resistor input (interconnected to terminal 17)

. B = direct base input
. not connected

2
3
4. E = common supply OV (interconnected to terminal 10)
5.
6
7
8

not connected

. Q = output
. not connected
. not connected

N = supply —12V
E = common supply OV (interconnected to terminal 4)

. internally connected

. not connected

. not connected

. internally connected

. not connected

. not connected

. A = resistor input (interconnected to terminal 1)
. P
19.

supply +12V
P = supply +12V

Terminals 18 and 19 interconnected
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10 series- CIRCUIT BLOCKS

UNITS WITH AN OUTPUT FUNCTION

RD10 - RELAY DRIVER

Terminals:

1. EG = extension gate input
2. not connected

3. not connected

4. not connected

5. G = gate input

6. not connected

7. not connected

8. not connected

9. N = supply —12V

10. E = common supply OV
11. not connected

AMA—

Type number: 2 P 737 16 12. not connected
Colour insulating sleeve: blue 13. not connected
The unit comprises a single input positive diode gate 14. not connected
followed by a non-inverting amplifier, intended for driving 15. not connected
relays. The number of gate inputs G can be extended by 16. Q = output
means of external diodes to be connected to the exten- 17. not connected
sion gate input EG. The absolute max. output loadability 18. not connected
is 2A, —55V. 19. P = supply +12V
PA10 - POWER AMPLIFIER Terminals:
E4 P E 1. G = gate input
: : f 2. EG = extension gate input
] 3. N, = supply —12V
= = = 4. P = supply +12V
= 15\0 = s
Dy 25R1 d@ ° E;RSD2 e D3 5. E, = common supply OV
e 3 6. K = cathode of diode D 4
G = .
h bid = CD 7. E, = common supply OV
€6s E.. Ds 2 i 8. N, = supply abs. max. 55V
5s 9. N,” = supply abs. max. 55V
—Q 10. Q = output
e, R,
1 i K
1 2
3

8

Nz

Type number: 2P 737 07

The PA10 consists of a transistor amplifier circuit, designed to be used as a power amplifier with max.
loadability of 2 A, —55.5V. The amplifier can be driven directly by the circuit blocks FF10, FF11, FF12,
2Gl10, 2Gl11, 2Gl12, OS10, PD10, PS10, GA11 and TU10.
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CIRCUIT BLOCKS - 10 series

UNITS WITH AN OUTPUT FUNCTION

Printed-wiring board for PA10 POWER AMPLIFIER - PA10

Type number: 2P 175 10 Mechanical construction

For use in the mounting chassis B8 716 11, a glass-epoxy
standard printed wiring board, 2P 175 10 is available. lts
outside dimensions are 121.8 mm x 180.3 mm X 1.6 mm
(4.8” x 717 x 0.0625”) and it can be used directly with
the aid of the mating connector, with double-sided con-
tacts type F 045 DC/025. 7
On this standard printed-wiring board up to four PA10’s
can be mounted, the next position in the chassis being left
empty.

1m.7%0.2

108876

B41




10 series - CIRCUIT BLOCKS

INPUT AND OUTPUT DATA

Input data
) \ ) ‘ ‘ direct transient
unit ’ terminal | note current | chiarge
PPLO, I PP s o o s 5 s | 8B | 11 mA 1.2 nC
2.TG13,2TG14,4TG15 . . . ... [T gaeopen | 11mA | 34nC
EFF10, FF11, [EF12 ‘ S | 1.95 mA | 2.8 nC
2.GI10, 2.GI11, 2.GI12 G 1.1 mA } 2.1 nC
GAM G 1.1 mA 1.2 nC
OS10. . . . . . . . . ... ( G 1.1 mA 1.2 nC
| | T | gate open 11 mA 2.3 nC
TU10, PD10 ( G 1.1 mA 1.2 17C
| 7 ‘ gate open 1.1 mA ‘ 3.2nC
RD10 ‘ G | 47mA | 34nC
PA10 . G 53mA | 52nC
Output data
2 ‘ . 1 direct transient
unit J terminal CUTTEnE charge
EFTO, FF11FElI2 & s 5 % 2 5 v m & 5 & Q,, Q, 8.2 mA 27 nC
2.GIl10, 2.GI11, 2.Gl12 Q 8.2 mA 9 nC
GAM v w v s v mm® s 5 5 % & Q 62 mA 75 nC
OSI0 & v s 5 W mmow o8 BE @ E §E (Q, 8.6 mA 24 nC
lQ, 12.8 mA 29 nC
TR 0 ioh) ) 808 3 5 58 nss ! Q 32 mA 27 nC
BRIQ % s o o omom o s ke s e e s | Q 100 mA 185 nC
RS10 ww v v vimwem s &5 @ e s Q 10 mA 39 nC
RDIO o w & ¢ 2 v wm 5 8 6 © @8 & & Q 200 mA
PA1O = o v « 5 s w18 8§ 5 & 5 (@ Q 2 A

Loading rules

1. Verify that the sum of the required d.c. input currents of the driven units does not exceed the

available d.c. output current of the driving unit.

2. When, however, T-inputs are incorporated in the driven units, the transient charges must also be

verified.

3. Only driven units of which all inputs are high, do load the driving stage during the negative-going

transient.

4. The wiring capacitance consumes an extra charge of 0.007 nC/pF.
5. T-inputs of closed gates do not require any current or charge.

6. The verifications mentioned above hold for operations at the worst combination of supply voltage
tolerance (12V +5%) and ambient temperature, between 0 and +55 °C. For temperatures below

0 °C, derating data are given in the data sheet.
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CIRCUIT BLOCKS - 10 series

MOUNTING AIDS AND ACCESSORIES FOR THE 10 SERIES

Mounting chassis type number B8 716 11

This standardised type of chassis for assembling circuit blocks mounted on printed-wiring boards is
designed to be fitted in 19 inch racks.

The chassis shown in Fig 1 can contain up to 21 standard printed-wiring boards with outside dimensions
of 121.8 mm x 180.3 mm x 1.6 mm(4.8” X 7.1” x 0.0625”). Together with the printed-wiring
boards and their mating connectors type F 045 CC/025 (for single-sided contacts) or F 045 DC/025
(for double-sided contacts) it can be mounted directly in a 19 inch rack.

Experimenters’ printed-wiring board

For mounting in the chassis B8 716 11 an experimenters’ printed-wiring board is available, provisional
type number PRR 23-3-556. It is a board with plated-through holes, to be used with the mating
connector F 045 DC/025. The outside dimensions are 121.8 x 200.6 x 1.6 mm, (4.8” X 7.9” x 0.0625")
and they are provided with 2 x 23 gold-plated contacts. The lay-out is in accordance with the |.E.C.
standard grid of 2.54 mm (0.1").

The print pattern on both sides of the board, shown in Figs 2and 3, is chosen in such a way that it is
applicable for horizontal as well as vertical mounting of the circuit blocks on the board.

The boards are provided with two marks to indicate the place at which they should be cut off, to obtain
the standard length of 180.3 mm (7.1").
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CIRCUIT BLOCKS - 10 series

MOUNTING AIDS AND ACCESSORIES FOR THE 10 series

1218+0.2 — Standard master drawing
r . 1 o sheet
o2 e | e el To facilitate the design of
|

printed-wiring boards with a
non-standard pattern for use
in the chassis type B8 716 11,
drawing sheets can be sup-
plied on which the soldering
pads, the plug-in contacts
and some reference points
are preprinted (scale 2:1).
They are made of material
that is dimensionally stable.
The type number of this
drawing sheet is P8 901 56.
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Fig. 2 Fig.3

Locking caps

For better securing circuit blocks mounted parallel to a printed-
wiring board (horizontal mounting), window-shaped locking caps
(Fig 4), type number 4322 026 32151, are available. They fit the top
of a circuit block.

The locking caps are provided with two holes and recesses to
lodge two soldering tags, with which the caps can be secured to
the board.

The soldering tags, type number 4322 026 32141, have to be or-
dered separately.

Stickers
For quick setting-up of mas-
ter drawings on transparent

. . Q
tracing material, as used e.g. el s
. iy . F12
for dyeline printing, a series B spe
GGWETT TETWGEG— GWETT TETWG

of self-adhesive stickers pro- 250G vhahuL 5 e I3 7 [ Fa Fafs
vided with circuit block sym- g-' [I]
bols, as given in the indivi-

dual data sheets, is available.

The stickers are delivered on rolls of 1000 pieces per type. The type numbers can be found in the table
below.

circuit | - sticker circuit | sticker circuit | sticker
block | type number ‘ block | type number ‘ block | type number
FF10 ‘ 4322 026 07611 2.G112 | 4322026 07661 PD10 ‘ 4322 026 07721
FF11 | 07621 ‘ 2.TG13 | 30561 GA10 ‘ 07731
FF12 07631 2.TG14 ‘ 30571 ‘ TU10 | 07741
2.GI10 07641 PS10 07701 PA10 07751
2.GI11 ‘ 07651 0Os10 07711 RD10 ‘ 07771
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CIRCUIT BLOCKS - 20 series

STANDARD UNITS FOR HIGH-SPEED APPLICATIONS (frequency 1.1 Mc/s)

This new series of circuit blocks, the 20-series, forms part of the same system as the 10-series and
is based upon the same technology.
This series is intended for high-speed applications: The maximum clock-frequency for triggered logic
applications is up to 4 Mc/s. Operation in a d.c. logic mode is possible up to a frequency of approx.

2.5 Mc/s.

In these highly compact units use is made of double-diffused silicon planar epitaxial transistors. The
blocks have a hermetically sealed metal can; the terminals are brought out via glass compression seals.

Available types:

supply voltages.

operating temperature .

storage temperature .

house.

terminals . . .

test specifications. . .

+12V +£59%; +6V £109%; —12V +£5%

—25°C/+85°C
—55°C/+85 °C

metal, rectangular, flat, colour black

19 in two rows (glass)
MIL Std. 202 and IEC 68

. colour = \ \ type
function dode description | type A
gate inverter yellow l twin gate inverter . . 2.GI20 2P 737 23
| twin gate inverter . . " 2.Gl21 | 2P73736
twin gate inverter with hlgh

loadability . 2.GlI22 2P 737 29

|

memory red bistable multivibrators: |
set/reset flip-flop . . | FF20 2P 737 35
‘ triggered and gated flip- rop : FF23 2P 737 22
gate | orange twin trigger gate . . . 2.TG23 | 2P 737 25
pulse shaper green one-shot multivibrator . | 0S20 | 2P73726
pulse shaper . | PS20 | 2P73727
twin line receiver 2.LR22 ‘ 2P 748 09
amplifier yellow | twin line driver | 2.LD21 ' 2P 748 08

The units FF22 and PD20 are under development.
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20 series - CIRCUIT BLOCKS
UNITS WITH A GATE INVERTER FUNCTION
2.G120 - TWIN GATE INVERTER
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Type number: 2P 737 23
Colour insulating sleeve: yellow

15
= EGy

The unit contains a single input and a double input diode gate-inverter combi-
nation. The separate diode can be used to increase the numbers of gate inputs
of either of the two circuits at the extension gate inputs EG.

Together with the inputs G they form an AND function on the positive level.
The desired output Q is to be connected to its collector resistor R. A logic func-
tion can be obtained by connecting several outputs Q to one common resistor R.

Terminals

1. G, = gate input

2. G; = gate input

3. not connected

4. not connected

5. EG, = extension gate input
6. Q = output

7. R, = connection collector re-

sistor

8. not connected

9. N = supply —12V

10. O = common supply OV
11. G, = gate input
12. K = cathode separate diode
13. not connected

14. D = anode separate diode

15. EG, = extension gate input

16. Q, = output

17. R, = connection collector re-
sistor

18. P, = supply +6V

19. P, = supply +12V
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CIRCUIT BLOCKS - 20 series

UNITS WITH A GATE INVERTER FUNCTION

2.GI21 - TWIN GATE INVERTER
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Type number 2P 737 36
Colour insulating sleeve: yellow

The unit contains a single input and a double input diode gate-inverter combina-
tion. The separate diodes can be used to increase the number of gate inputs of
either of the two circuits at the extension gate inputs EG. Together with the
inputs G they form an AND function on the positive level. The desired output Q
is to be connected to its collector resistor R. A logic function can be obtained
by connecting several outputs Q to one common resistor R.

Terminals:

1. G, = gateinput

2. G; = gateinput

3. G, = gateinput

4. D, = anodeseparate diode
5. EG, = extension gate input

6. Q, = output

7. R, = connection collector re-

sistor

8. not connected

9. N = supply —12V
10. O = common supply OV
11. G, = gate input
12. K, = cathode separate diode
13. K; = cathode separate diode
14. D, = anode separate diode
15. EG, = extension gate input
16. Q, = output

17. R, = connection collector re-

sistor
19. P, = supply +6V
19. P, = supply +12V
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20 series - CIRCUIT BLOCKS

UNITS WITH A GATE INVERTER FUNCTION

2.G122 - TWIN GATE INVERTER

B48
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N

Type number: 2P 737 29
Colour of insulating sleeve: yellow

The unit contains two gate inverters with a high loadability. The separate diode
can be used to increase the number of gate inputs of either of the two circuits
at the extension gate inputs EG.

Together with the inputs G they form an AND function on the positive level.
The desired output Q is to be connected to its collector resistor R. A logic
function can be obtained by connecting several outputs Q to one common
resistor R.

Terminals:

1. G, = gate input

2. G, = gate input

3. not connected

4. not connected

5. EG, = extension gate input

6. Q, = output

7. R, = connection collector re-

sistor

8. not connected
9. N = supply —12V
10. O = common supply OV
11. G, = gate input
12. K = cathode separate diode
13. not connected
14. anode separate diode
15. EG, = extension gate input

16. Q, = output
17. Ry = connection collector re-
sistor

18. P, = supply +6V
19. P, = supply +12V



CIRCUIT BLOCKS - 20 series

UNITS WITH A MEMORY FUNCTION

FLIP-FLOP - FF20
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Type number: 2P 737 35
Colour of insulating sleeve: red

The unit contains a latch flip-flop for d.c. logic operations. Upon application of
the OV level to one of the set inputs S, the corresponding output Q resumes the
positive level and the other output the OV level.

The positive level applied to a set input has no effect.

A logic function is obtained by connecting external diodes to an extension set
input ES; the diodes form an OR function on the 0V level.

Terminals:

1. not connected
2. ES, = extension set/reset input
3. not connected
4. internally connected
5. S, = setfreset input
6. Q, = output
7. not connected
8. S, = set/reset input
9. N supply —12V
10. O = common supply OV
11. not connected
12. ES, = extension set/reset input
13. not connected
14. internally connected
15. S, = set/reset input
16. Q, = output
17. not connected
18. P, = supply +6V
19. P, = supply +12V

B49
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UNITS WITH A MEMORY FUNCTION

FF23 - FLIP-FLOP
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Type number: 2P 737 22
Colour of insulating sleeve: red

The unit contains a general-purpose triggered flip-flop. Trigger pulses are applied
to trigger inputs T.

The built-in trigger gates are opened by a positive level applied to the gate
inputs G and are closed by a OV level. A binary counter is made by connecting
G, to Q,, and G, to Q,.

A shift register is made by connecting G, and G, of one circuit block to the ter-
minals Q, and Q, respectively of the preceding flip-flop.

Applied as binary counter or as shift register the trigger inputs T, and T, have
to be connected.

A twin trigger gate 2.TG23 may be connected to the base inputs B to obtain more
triggering facilities (e.g. for bi-directional shift registers and counters).

A logic function is obtained by connecting external diodes to an extersion set
input ES and/or extension gate input EG.

Multiple clock lines may be applied via diodes connected to the extension trigger
input ET.

Terminals:
1. EG, = extension gate input 11. EG, = extension gate input
2. ES, = extension set/reset input 12. ES, = extension set/reset input
3. ET, = extension trigger input 13. ET, = extension trigger input
4. B, = extension trigger gate 14. B, = extension trigger gate
5. G; = gate input 15. G, = gate input
6. Q, = output 16. Q, = output
7. T, = trigger input 17. T, = trigger input
8. S, = set/reset input 18. P, = supply +6V
9. N = supply —12V 19. P, = supply +12V

10. O = common supply OV



CIRCUIT BLOCKS - 20 series

UNITS WITH A PULSE GATING FUNCTION

TWIN TRIGGER GATE - 2.TG23
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Type number: 2P 737 25
Colour of insulating sleeve: orange

The circuit is identical to the trigger gate in the general-purpose triggered flip-
flop FF23.

When the outputs B, and B, of the trigger gate 2.TG23 are connected to the
inputs B, and B, of the flip-flop FF23 respectively, the inputs G and T of the
2.TG23 operate in the same way as the corresponding inputs of the FF23. Thus
with this trigger gate a second pair of trigger inputs are formed for the flip-flop
FF23, to make one stage of a bi-directional counter or shift register.

Terminals:

1. EG, = extension gate input
2. not connected

3. ET, = extension trigger input
4. B, = extension trigger gate
5. G, = gate input

6. not connected

7. T, = trigger input

8. not connected

9. not connected

10. O = common supply OV

11. EG, = extension gate input
12. not connected

13. ET, = extension trigger input
14. B, = extension trigger gate
15. G, = gate input

16. not connected

17. T, = trigger input

18. not conected

19. P, = supply +12V
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UNITS WITH A PULSE SHAPING FUNCTION

0OS20 - ONE-SHOT MULTIVIBRATOR
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Type number: 2P 737 26

Colour insulating sleeve: green.

This unit contains a triggered monostable (one-shot) multivibrator. Trigger
pulses are applied to trigger input T. A limited number of diodes connected to
extension trigger input ET can provide further trigger inputs.

The built-in trigger gate is opened by a positive level applied to the gate input
EG and is closed by a 0 V level. A diode is required to separate each gate source
from input EG.
The duration of the output pulse can be decreased by a resistor connected either
between terminals R and P, (3) or R and EC,. In order to increase the duration
a capacitor can be connected between EC, and EC,.

A twin trigger gate 2.TG23 connected to input B can provide more trigger facili-

ties.
Terminals:

1. EC, = external capacitor 1
2. R = external resistor
3. P, = external resistor
4. not connected

5. not connected

6. Q, = output 1

7. EC, = external capacitor 2
8. not connected

9. N =supply —12V

10. O = common supply OV
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. EG = extension gate input

. not connected

. ET = extension trigger input
. B = extension trigger gate
. not connected

. Q, = output 2

. T = trigger input

. P, = supply +6V

. P, =supply +12V



CIRCUIT BLOCKS - 20 series

UNITS WITH A PULSE SHAPING FUNCTION

PULSE SHAPER PS20

Xi ¢ % By P,
3 s 6] 1o Tis
Rio

WYWV
gl
3
v
pe)
&
VWWW~
0
=)
—
O
S

2 2 16
. Ry TR [ R3S =1 TRy | RE -|-CZ TRy Q
e 1A L1
8ol A GO
R, 2Rs %éRa

5 % : s

0 ‘IO& 9 7247301
0 N

Type number: 2P 737 27
Colour insulating sleeve: green

The unit PS20 contains a Schmitt trigger (squaring) circuit followed by an inver-
ting amplifier.

A voltage in excess of the ON-threshold voltage at input terminal B gives a OV
level at output terminal Q; a voltage below the OFF-threshold voltage at ter-
minal B gives a positive level at output Q. The output voltage transients are
suitable for driving multivibrator circuits at the trigger inputs T.

The pulse shaper can be driven by external sources as well as by circuit blocks
of the 20-series.

Terminals:
1. B = direct base input
2. not connected
3. X, = internally connected
4. A = resistor input
5. D = common supply OV (interconnected with terminal 10)
6. X, = internally connected
7. not connected
8. not connected
9. N = supply —12V
10. O = common supply OV
11. not connected
12. not connected
13. C = internally connected
14. not connected
15. not connected
16. Q = output
17. not connected
18. P, = supply +6V
19. P, = supply +12V
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20 series - CIRCUIT BLOCKS

UNITS WITH A PULSE SHAPING FUNCTION

2RL22 - TWIN LEVEL RESTORER

i

'\8[

l 7246680
20 9 010
N 0

Type number: 2P 748 09
Colour insulating sleeve: green

This unit is intended to convert 3V signal levels on lines to standard signal levels
used in the 20 series’’ of circuit blocks. It is normally used in conjunction with
the twin line driver 2LD21. The input impedance is high. The unit is suited for
multiple receiving.

Terminals:
1. not connected
O = common supply OV
. not connected
. not connected
. not connected
Q, = output
R, = connection collector re-
sistor
8. not connected
9. N = supply —12V
10. O = common supply OV
11. W, = input
12. W, = input
13. not connected
14. not connected
15. not connected
16. Q, = output
17. R, = connection collector re-
sistor
18. P, = supply +6V
19. not connected

NouroN
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CIRCUIT BLOCKS - 20 series

UNITS WITH AN AMPLIFYING FUNCTION

TWIN LINE DRIVER - 2LD21

18

P2

° R, Dy

‘ g ‘ITGZ

Type number: 2P 748 08
Colour insulating sleeve: yellow

010
0

7246677

— 127
R, 12

This unit is intended to apply a signal level of 3V to a line or other termination

of 75Q. The line terminals, in such case, are Q and O.

The line driver is generally fed from a line receiver 2.LR22,
To match a cable to the circuit an appropriate resistor is to be connected be-

tween E and the signal leg of the pair, while leaving Q floating.

A gate inverter (2.GI20, 2.GI21, or 2.GI22) can feed into the control input C,
so performing a logic function. The collector resistance (termiral R) is not con-
nected for this application.

Terminals:

1. G, = gate input

2. EG, = extension gate input
3. not connected

4. not connected

5. Q, = output 7502

6. C, = logic gate input

7. E, = output

8. not connected

9. N = supply —12V

10. O = common supply OV
11. G, = gate input
12. EG, = extension gate input
13. not connected

14. not connected

15. Q, = output 7502
16. C, = logic gate input

17. E, = output

18. P, = supply +6V
19. P, = supply +12V

The units FF22 and PD20 are under development.
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20 series - CIRCUIT BLOCKS

INPUT AND OUTPUT DATA

Input data
’ ] } direct current transient charge
unit | terminal | note ‘ (mA) ‘ (C)
FF20 s | 2 160
FF22 T \
s 1
FF23, TG23 G 2 100
T | gateopen ‘ 2 290
FF23 S “ 5 360
GlI20, G121 G \ 2 150
Gl22 G 2 150
0s20 G 2 100
T gate open 2 1 240
PD20 f G 2
| T gate open 2
LD21 | G 2 150
Output data
it [ -, ; - ‘ direct current transient charge
uni | rmina ! e |
) 5 | (mA) A
FF20 Q ‘ 17 T 645
FF23 Q ‘ 14 ‘ 1400
GI20, GI21 Q ‘ 15 540
G122 Q ‘ 32 3600
0520 O; ' 14 i 1500
Q ‘ 15 ‘ 1500
LR22 Q 1 ‘ 15 ‘ 540
PS20 Q \ ‘ 20 600
PD20 Q ‘ }

Loading Rules

1. Verify that the sum of the required d.c. input currents of the driven units does not exceed the
available d.c. output current of the driving unit.

2. When, however, T-inputsare incorporated in the driven units, the transient charges must also be

verified.

. The wiring capacitance consumes an extra charge of 3.5 pC/pF.

. T-inputs of closed gates do not require any current or charge.

5. The verifications mentioned above warrant reliable operation at the worst combination of supply
voltage tolerances and ambient temperatures between 0 and 485 °C. For operation at lower
temperatures, the data for each type are given in the individval data sheets.
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Norbits! are standardised static
switching elements of special design
and with the following features:
high reliability, long life, easy moun-
ting, dust-proof, etc. They can be
used in industrial control systems,
such as lift control, traffic control,
machine control, process control,
recording control, transfer line
control, alarm and annunciator
systems.

NORBITS FOR INDUSTRIAL CONTROL

(MAX. FREQUENCY 1kc/s)

It is possible to perform a large number of control functions with a small number of types.

The basic element, the NOR-unit, is capable of performing the logical function AND/OR and NOT,
whilst sequential logic circuits such as flip-flops can be built up from two or more of these NOR-
units. The series Norbits further includes ancillary elements for adaptation to industrial equipment.

temperature range .

frequency .
supply voltages.

Dimensional drawing of the
basic Norbit case

64

testpoints

o~

gtﬂ]fﬂ]ﬂ[‘?m ]
I

- —HrmrH I
i =
" flexible leads 7203037
fixation bolt

0 to 1 kefs
+24V4c and —24Vqc (tolerance +5% )

—10°C up to +50 °C

Colour code of flexible leads

slate
violet .
red .
blue
black
pink
white .
yellow

blue/brown

! Electronic elements replacing conventional electromechanical devices.

Bl
Bk

BI/Br

= input

output

+ 24V

—24V

earth
miscellaneous
miscellaneous
miscellaneous

miscellaneous
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NORBITS

SINGLE NOR-UNIT TYPE YL6009

TP'B* TP'C" 24V
Ry
SO—WWWH
2
SO—\WWW— oV
3 output
inputs SO_MQ‘ZV\’M
SO—VWW\-e
Rs s
SO—'VWM]- §
6
SOV [
R = Bk
+24v

Colour: red

The unit is capable of performing the basic logic functions
AND, OR and NOT. The input signals can be derived
either from a previous unit or from a suitable transducer.
The unit can drive 6 other NOR-units.

EMITTER FOLLOWER UNIT YL6001 bl
Colour: yellow "
The unit comprises a transistor current amplifier in com- ’
mon-collector connection for use as driver for medium =
power unit YL6008; it can also drive 17 standard Norbits. SO_Rl Ti
input
\
output
R.Z Raz
P |
+7:4Pv TR - OF

DOUBLE HIGH-POWER OUTPUT UNIT YL6004

Colour: not coded

The unit consists of two high-
power amplifiers which may
be used separately. The input
of each amplifier must be
driven by an YL6009. Load
resistance is 4.3 2 min.
Available output current

max. 6 A. Overall dimensions: 255 mm X 70 mm X 40 mm
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NORBITS

TRIPLE BINARY COUNTER UNIT YL6005/01

Colour: violet

Unit YL6005/01 consists of 3 single binary
counters YL6005/05 (bistable multivibrator;
see diagram)

-24v inpu

{ 92/1B.D _? /TB.ABorC
| e
3

|

TP

u|

e
1 D D

et e
i O i ;fﬁ
=FC| D3 !D Ry Co==
L 8 _MA32157 | |
il &
S

- || S S§ S b, e V,,W
MA32155‘ i "MA32156 |

Ry : Rio !
i

] T80l
‘ Voo
i __,x?ﬁ
!Rz | ‘Ra
‘RI RiuZRig
ﬁ“\i TB]A: counter A terminals
=) = =I= n TB B: counter B terminals
30 !TB. 140 {TB.D resets .
\‘74 g be v not connected to terminal block TB C: counter C terminals
TB.ABorC (2630 ) (55 04 B ABOC Note TB D: supply for all 3 coun-
Ne— N T.B.=terminal block
resets outputs ters

Y L6005/010

Overall dimensions: |
255mm x 70 mm X 62 mm 7243902




NORBITS

SINGLE BINARY COUNTER UNIT YL6005/05

-24V nput

Tjrs b) _‘fL‘ TB.ABorC

‘ —1 tec S;3 TP'C"
RE T 1w RS IRy TP O]
sl T ‘ T
A "\DTT 1 &
R 2 RS RS RS | RZ Ry R|5%
Top view of 3 plastic cases ] S S SR S o B T
Colour: violet ¢ 2
unit units %5 1B.D resets )
MA32157 MA32155/56 ib TR L not connected to terminal block
X ) 3 = T
- B.a80rc 25 38 50 b4 1B.ABOIC N5k
== e —r N e T.B.=terminal block
| resets outputs
Tpigelld B (—
Tze3s0e N
violet moulded ’ i .
cases Dimensions: 3 units, each 64 mm x42 mm x12 mm
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NORBITS

MOUNTING CHASSIS YL6007

The aluminium chassis can be used for moun-
ting 12 units, it is equipped with 2 terminal
blocks each having 5 contacts.

66.7

333,

Overall dimensions: 254 mm X 70 mm X 31 mm

MEDIUM-POWER OUTPUT UNIT YL6008

TPUB®  TPICHTP" E Va
b
° ¥

Ry output __JT
input T .
Overall dimensions: 64 mm X 42mm X 32 mm
Ry

+24v +zx'v =EE

T2t

Colour: orange
The unit must be driven by an emitter-follower YL6001 and has been designed to drive relays;

load resistance 16£2 min. Available output current max. 1.5 A
Bé1



NORBITS FOR INDUSTRIAL CONTROL

LOW-POWER AMPLIFIER UNIT YL6009

—24v —24v
W suer *Va
T4

1

1
sl
(S7LE

Colour: white

This unit has been designed as low-power amplifier
300£2 min.). Available output current max. 125 mA.

PHOTO-ELECTRIC DETECTOR HEAD YL6030

S
)3
4

RN sl Bk
Colour: not coded
The unit consits of a photo-transistor used in a tempera- 5
ture-compensated circuit. The light enters the unit via H O
a lens with an adjustable diaphragm. The unit operates = i 4
satisfactorily with lamphead YL6011 at distances up to 2
2.40 m. 77.4-3912

Dimensions:
112 mm X 44.2 mm x 34.6 mm

LAMP HEAD YL 6031

Colour: not coded
The unit has the same type of housing as YL6030 and contains a 6V lamp which can be used for various
distances.
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Colour: black

The unit is complementary to the standard
NOR-unit YL6000 and comprises two NOR-
circuits. One circuit has three, the other two
inputs. Either circuit can drive 6 NOR-units.

Colour: brown

The unit consists of a RC delay circuit, coupled
to a Schmitt trigger, and can provide delays in
3 ranges from 0.02 to 60 s, which can be real-
ised by different interconnections outside the
unit.

Connections:

Red . + 24V
Blue . —24V
Black earth
Slate : input 1
Slate+yellow . input 2
Violet output
Green . common
Whlte+green . range 2
White+orange+green range 3

NORBITS

DOUBLE NOR-UNIT YL6018

=24V ouypu* s
BL v,

= Bk

Dimensions:
64 mm X 40.4 mm X 75 mm

O-24V
24 = TR
Rg= 3
input 2 D = = v
y BE2 o el ) v
O—@ Ds Ra output
éiB AR T, =Riz
input1 Dy R
3 s 32 ! AT (T ; Rg
= <78 N7
rangel rang¢2 rung¢3 03 Dl‘ B’T
—_—0 _[: RV,
comon
w w
o 0—1 . Ry Riz
Q o]
8 2

cl.,. T

R
72436340 W O+24V
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NOREITS

LOADING TABLE

The inputs and outputs of the different units may be interconnected directly. The power required
to drive one of the six inputs of a NOR-unit YL6000 is defined as one “DRIVE UNIT” (abbreviated

to D.U.).

The amount of power which can be delivered by the YL6C00 is 6 DRIVE UNITS. The following

loading table is based on the above-defined “DRIVE UNIT” which is additive.

input power output power
tpe required available
NOR-UNIT YL6000 . | 1D.U. 6D.U.
Emitter follower unit YL6001 6D.U. 17 D.U.
Double high-power unit YL6004 . output of YL6009 24V, 6A
‘ each output may drive:
1 1 YL6005 + 1 YL6001
Counter units YL6005/01 and YL6005/05 . 4D.U. or YL6005 + 2 YL6009
or 1YL 6001
or 2 YL6000/YL6018
Medium-power output unit YL6008 | 14D.U. 24V,1.5A
Low-power output unit YL6009 . . . 3D, 24V,125 mA
Photo-electric detector head YL6030 . from light source 6D.U.
YL6011
Double Nor-unit YL6018 . . . . . . . 1D.U.[circuit 6 D.U.[circuit
Timer unit YL6015 | input1:6D.U. 6D.U.
| input2:6D.U.

Example:

One NOR-unit YL6000 is just able to supply the power (6 D.U.) for one Emitter Follower Unit YL6001.
The YL6001, in turn, is capable of driving up to 177 NOR-units YL6000 or one medium-Power Output
Unit YL6008 plus 3 NOR-units YL6000 etc.
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VANE-SWITCHED OSCILLATOR

The vane-switched oscillator wnit
consists of an oscillator and a diode
rectifier. The latter is connected to
a separate coupling winding of the
oscillator coil, thus providing an
isolated d.c. output.

The lay-out of the oscillator is such
that upon inserting a suitable piece
of metal (vane) in a gap between the
oscillator coil windings, the oscilla-
tion stops and the d.c. output of the
unit will drop to zero. The complete
circuit is encapsulated in epoxy
resin. The VSO can be applied as a
static switching device, the switch-
ing action being determined by the
position of the vane. For the vane

any metal can be used. 23

The unit may be mounted in any

position; two mounting holes allow T - -3

the use of 4 mm bolts. Stacking of Q

units is permitted. Connection can l = -4

be made by 0.110 Faston tabs or by

soldering.
1 = —supply
2 = +supply
3 = +output
4 = —output

supply voltage. .

consumed current . oo e v e e
(in both oscillating and non-oscillating condition)
output voltage

output impedance (without vane) .
maximum detection frequency
operating temperature

storage temperature

-
254 28

B\ oﬁ;*

-175+02\ 7
J_’EL sstoz\ | R=

mountlng holes

R3

s

c—]
i—

195-02
16.0-02

7245500

12V +£10% or:

+6Vge £10% and —6Vqae £10%
(with common 0V)

12 mA +10%

5.75V +£15%
isolated, open circuit, suited for driving
PS1, PS10, PS20, YL6000 and YL6018.
4.1 kQ £10%
1 kefs
—25/+85 °C
—40[+85 °C
B65




ANGULAR DISPLACEMENT TRANSDUCER PE2270

olelelelo

Bé6

7265738

The transducer converts the angular
displacement of a shaft into electric
signals. The robust casing of the
transducer is so mounted that its
expanding bellows presses against
the shaft whose displacement is to
be ascertained. Any rotation of the
shaft is thus accompanied by a
corresponding rotation of a slotted
disk. The standard disk is provided
with 250 radial slots. When this
disk is turned, the partitions be-
tween the slots intercept the light
directed by a self-focusing lamp
onto a photo-transistor. Due to the
presence of a mask with four slots,
4 x 250 output signals are produced
per complete revolution of the
shaft. These signals can be fed to a
pulse shaper PS1 which may, for
example, control a digital posi-
tioning system.

. self-focusing lamp
. slots

. slotted disk

. mask
photo-transistor
. bellows

. machine shaft

. machine.



COUNTING UNiITS FOR PROGRAMMED CONTROL

In the booklet *“‘Counting
units for programmed con-
trol” examples are given
of the application of counting
units in automatic number
machines, time control equip-
ment, and automatic distri-
bution installations.

10,8+02 T ‘I |
- - | i | | &
“ T | | ’—‘1 |
‘ | i |
til I : { |
| | | [ :
| Lo
g I | | | i
‘ : | : [ !
| l 11 '
! oo A
; { “ i |
| . | | |
| | | i |
Dimensions and arrangement -L“ | == 0 == -
of the connectors on a chassis : ; | | | 1 |
with four units. =215 -—Lle,s 215 ota——40 —e——40 ——-=185m
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COUNTING UNITS FOR PROGRAMMED CONTROL

o

B68

2125~ 1825 =
[:—39,5'0‘2——{

17

.
~
u\‘ ¢
~—
v
'\ "
>

49

#

g

frequency range
maximum ambient temperature
counting pulse
reset pulse
outputsignal of relay tubes

output power of relay amplifier.

104

The series 88930 comprises
a total of eight main units and
three sub-units. The latter,
the functions of which are
also included in those of the
main units, can be built in
separately, if required.

V =135 + 5V; duration = 254 10 us

V = 280V ;durationapproximately 100 us
approx. 100V at 100 k2

0.8 VA at 600 2

description type number
input/foutput unit . . . . . ‘ 88930/30
preset counter . . . . . . | 88930/33
two-programme unit . . . .| 88930/36
four-programme unit . . . . 88930/37
output unit . . . . . . . . 88930/39
electronic reset unit . . . .| 88930/54
relayunit . . . . . . . . . 88930/60
power supply unit . . . . . 88930/64

sub-units (without housing)

type number

pulse-shaper unit. . . . . .
programme initiator unit . |
relay amplifier unit . . . . .

88930/48-1
88930/51
88930/57




MAGNETIC MEMORY CORES

GENERAL

All data-handling systems employ

some sort of device for the storage

of information. Such a “‘memory”

can accept, store and supply the in-

formation at any required moment.

For this purpose a magnetic core

memory is very often used.

The storage capacity of a magnetic

core is the result of its property to

assume either of two stable mag-

netic states. One magnetic state is

maintained, until it is made to

change into the other.

The main features which can be dis-

tinguished are as follows:

(1) read/write cycle time of only a
few microseconds;

(2) random access;

(3) the information can be stored for an indefinite period;

(4) storage of large quantities of information in a small volume.

The properties of the cores described below are such that the cores are specially suited for use

coincident current memories.

We draw your attention to the low-temperature-coefficient (LTC) cores, the electrical properties of

which are substantially constant over a wide temperature range.

n

DEFINITIONS OF TERMS AND SYMBOLS

Im = peak value of the drive current. Drive current pulses
The peak value of the drive current is the maximum
amplitude of the pulse, disregarding overshoot and
ripple.

o

c

I Il write pul £
= iull write .

S PUISE ) . E overshoot

The full write pulse will switch the core — when ripple droop

in the ZERO state — into the ONE state.

lpw = partial write pulse

| l
Ir = Full read pulse. 1 at } i
The full read pulse will switch the core — when in i1 | ;
the ONE state - into the ZERO state i Lo
I |
|
lpr = partial read pulse o S -I——}——
! 1 1 Il L
The partial read pulse will not switch the core - to 14 12 t3 t, ts time
when in the ONE state — into the ZERO state \wt:}‘ t4q I tf
D.R. = disturb ratio, i< —_— TN TR

the ratio of the partial drive current to the full
drive current (lpw/lw; lpc/le).

tr = rise time.

Time interval between 0.1 Im and 0.9 Im points of
the leading edge of the current pulse.

ta = pulse duration.

Time interval between 0.9 Im points of the current
pulse.
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MAGNETIC MEMORY CORES

DEFINITIONS OF TERMS AND SYMBOLS

Responses.
E Iw - uV,= peak value of the undisturbed ONE re-
E -1 sponse voltage.
3 The uV, is obtained at a full read pulse
© time (Ir) when this pulse is preceded by a full
2z write pulse (Iw).
° Ie
8
S time
¢ b _
v uVy 7264789 rV, = peak value of the disturbed ONE reponse
voltage.
The rV, response is obtained at a full
read pulse (Ir) preceded by a full write
= pulse followed by 32 partial read pulses
& (Ipr).
E "
> | aps
3
: 7
2
=
9 AU
wVz = peak value of the disturbed ZERO re-
o sponse voltage.
2 The wVz is obtained at a full read pulse
8 —» [0 (Ir) preceded by a full read pulse (Ir) fol-
g % lowed by 32 partial write pulses (Ipw).
-
) ==
[
g i UR = uV,—rV;.
s} el The difference between the peak values
3 / of the uV, and rV, responses of the in-
T [ / dividual cores. This value is a measure
i — for the rectangularity of the hysteresis
loop.
- Y =
time
§ wVz — |"0"
o q
?_) L7931
Vrer = the reference voltage that is usuvally, de-
fined as 109% of the quaranteed rV, value
of each individual core.
&
cuz;ent Ipb——-—- —ANc=
I~ A )
I‘ |
I i
|
o011, I [
= (7 0 1 tp = peaking time.
1 | = 3 2 3
o tr ! ta | time tp is the core peaking time as measured
— = from the time at which the leading edge
of the rV, response reached the reference
value (Vrer).
uy
Dl.ltpu!T v
voltage
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wVz

’

ts’ = switching time
ts is the time interval between 0.1 Im

Veer,
(01rV)

point of the leading edge of the current
pulse and the time at which the trailing

tiine edge of the rV, response reached the
reference value (V )



MAGNET!C MEMORY CORES

TESTS

output
voltage

(response)
O
drive
current
7241520
I ,,,,,,,,
. 32x
/—/ﬁ
IPW """"""""""""""" | writing
|
i
drive current T—= L
! - -
J ‘ | ‘ l time
|
B el L __ | reading
I 32x
ST -
| | |
| | |
| |
response s - I 724524
wVy
u %1

Test conditions

Tests are carried out on each individual core threaded with a single drive wire and a sense wire loaded
with 100 (2 (see figure above).

The cores are tested according to the test pattern given above. They are tested at an ambient temper-
ature of 40 °C, except the low-temperature-coefficient (L.T.C.) cores, which are measured at the
minimum and maximum permissible temperatures.

To provide for a 109 tolerance on the drive current, the tests are carried out with full write- and
read-pulses of 0.9 I, and with partial write- and read-pulses of 0.55 I, corresponding to a disturb
ratio of 0.61.

Measured values

All cores must meet the requirements of minimum rV; and maximum permissible wV,. The values of
rV, and wV, are read after 32 partial read pulses and 32 partial write pulses respectively.

The uV, value is measured after one write pulse followed by one read pulse. Each core is, moreover,
tested on its peaking time, switching time and UR value. In addition to the individual cores being tested,
the distribution curves of the different parameters within a lot are checked.
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MAGNETIC MEMORY CORES

SURVEY

Core type 150 mil 80 mil

material 6E1 6B2

type number B Tl 56 591 40 4322 020 32501

O.D. = outer diameter . . . (mm) 3.8 1.95

I.D. = inner diameter . . .. (mm) 2.2 1.30

H = height . . (mm) 1.5 0.58

Measuring Conditions. . | nominal test ‘ nominal } test
conditions conditions conditions conditions

lm = drive current. . (mA) 345 310 450 405

D.R. = disturb ratio . . e 0.61 0.5 0.61

ty = pulse duration ; o B @ W 12 25 2.5 >5

i = pulse rise time linear . . (us) 0.8 | 0.8 0.3 0.3

Vier = reference voltage . . (mV) 8 5 | 9 7.2

T = ambient temperature . . (°C) | 40 40 l 40 | 40

Responses . . . . . .. .. ... typical guaranteed | typical guaranteed

rV, = disturbed ONE output . . (mV) 115 > 45! 104 >72

wV, = disturbed ZERO output . . . (mV) 30 < 62 18 <24

t, = peakingtime . . . . . . . . (us) 3.5 = 0.8 0.75-1.0

ty = switching time . . (us) 8 £10:5 1.8 & 24

Status . . ‘ Maintenance | Maintenance

Coretype . . . . . . . 50 mil

material 6C1 | 6C2

type number % " 4322 020 32541 4322 020 32551

O.D. = outer diameter . . . . (mm) 1.27 1.27

I.D. = inner diameter . .. (mm) 0.76 0.75

H = height. . . . (mm) 0.30 0.40

Measuring Conditions | nominal ‘ test | nominal test
conditions conditions | conditions conditions

I, = drive current. . (mA) 500 450 755 680

D.R. = disturb ratio . . TERER 0.50 0.61 0.50 0.61

tqg = pulse duration s« (US) 1.50 =2 1.50 =25

t, = pulse rise time linear . (us) 0.20 0.20 0.25 0.25

Vier = reference voltage . . . . (mV) 4 3.6 5. 4.5

= ambient temperature . . . . (°C) ‘ 40 40 0-65 ‘ 0-65

Responses . . . . . . . .. EG | typical | guaranteed | typical | guaranteed

rV, = disturbed ONE output . (mV) ; 60 ‘ > 36 | 65 °C >33

wV, = disturbed ZERO output . . . (mV) 8 L£12 7 =11

t, = peaking time . [ 5 1| (0S) 0.50 | 0.41 —0.57 0.50 | 0.44-0.61

&y = switching time . . (us) 0.90 0.80 — 1.05 0.95 <1.15

Status v 5 5 5 5 s v e s s N B H E 8 Preferred Preferred

1 Valid from 2.6 up till 4.4 pus. * At 2.3 pus.
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MAGNETIC MEMORY CORES

SURVEY
Core type . . . . . 50 mil 30 mil
material 6D5 6F2
type number 4322 020 32511 4322 020 32571
O.D. = outer dlameter ‘ . (mm) 1.27 0.80
I.D. = inner diameter . . (mm) 0.80 | 0.50
H = height . . (mm) | 0.38 | 0.165
Measuring Conditions i nominal test nominal test

} conditions | conditions conditions conditions
Ilm = drive current. . . (mA) | 365 | 330 | 655 | 590
D.R. = disturb ratio . 545 5B 0 50 ‘ O 61 | 0.50 | 0.61
tqg = pulse duration . (us) ‘ | 0.50 | 1.5
7 = pulse rise time linear . (us) | 0 20 | 0.20 0.10 0.10
Viet = reference voltage . . (mV) ‘ 6 4.5 5 3.5
T = ambient temperature . . (°Q) 40 ‘ 40 40 40
Responses 5 5 5o typical | guaranteed |  typical | guaranteed
W, = undlsturbed ONE output . (mV) ‘ ‘ \ 54 1 -
rV, = disturbed ONE output . (mV) 60 > 42 50 > 35
wV, = disturbed ZERO output . . . (mV) ‘ 10 <14 8 < 9
U.R. = uV;-rv, A (1102 4 < 4.5
tp = peaklng time . . (us) 0.60 ! 0.55 —0.70 0.20 019 — 0.25
ty = switching time . < (us) | 1.30 | <1.60 ‘ 0.40 0.35 — 0.45
Status . . . Preferred ‘ Preferred
Core type 30 mil 20 mil
material 6F3 6H1
type number. . e 4322 020 32581 4322 020 32611
O.D. = outer diameter . . (mm) 0.82 0.55
I.LD. = inner diameter . . . (mm) 0.50 ‘ 0.35
H = height. . . . (mm) 0.16 | 0.10
Measuring Conditions nominal | test | nominal i test
i conditions conditions | conditions conditions

lm = drive current. . (mA) | 740 665 | 835 750
D.R. = disturb ratio . ST | 0.50 0.61 | 0.50 0.61
tq = pulse duration C(us) | 0.6 1.5 | 0.25 0.45
5 = pulse rise time linear . (us) 0.15 0 15 ‘ 0.05 0.05
Viet = reference voltage . .o o (mV) 5.0 ‘
t = ambient temperature . . . (°C) 10-70 10—70 ‘ 40 40
Responses o ow v v W e i o | typ:cal J guaranteed | typical guaranteed
rV, = disturbed ONE output . (mV) | 50(10°C) >25 55 | >30
wV, = disturbed ZERO output . . (mV) 10 <M 6 <10
U.R. = uV-rVv. " . . (mV) 0.1rV, <01 rV, 0.080 -
t, = peaking time . . . (us) 0.25 0.26 — 0.32 - ‘ -
ts = switching time . . . . . . . (1) 0.50 < 0.60 | 0.17 L <0.20
Status . . . . . . .. ‘ Preferred Preferred
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MATRIX PLANES AND STACKS

GENERAL

The matrix planes and stacks mentioned in this booklet are specially designed for coincident current
operation. They consist of a number of magnetic cores arranged in rows and columns through which
four copper wires are threaded according to the MIT system, namely:

2 drive wires (“X’" wire, “Y"" wire)

1 inhibit wire (“Z"" wire)

1 sense wire (‘S wire)

Magnification of part of a coincident cur-
rent matrix plane exposing the 4 wires
passing through each core

The matrix planes contain one, two or four matrices, for example 4 x 16 x 16. Each matrix of the
multiplex planes has a separate sense and inhibit wire. Each type of plane is available in two versions:
a left-hand and a right-hand version. These two planes have a mirror-symmetrical tag lay-out.
Matrix planes with 80 mil, 50 mil, 30 mil and 20 mil cores are available in standard executions. On
request matrices with 150 mil cores and matrices differing from the standard types can be supplied.
A stack is composed of left-hand and right-hand planes, stacked alternately. In this way the tags of the
adjacent planes are just above each other, which facilitates an easy interconnection of the drive wires.
The stacks are delivered with the drive wires interconnected. Plates are added at the top and bottom
of the stack for protecting the upper and lower planes. The total assembly is secured by bolts which
pass through the corner holes of the planes.

Testing method

All cores in each plane are tested to make sure that the cores satisfy the specification. Planes are tested
at 23 °C with marginal drive currents (disturb ratio 0.62-0.63).
Each core is tested with the pulse patterns given on next page.

The “1” output of each core is measured with all cores in the ‘1"’ (best pattern).

The cores are tested to guarantee a minimum permissible ‘1"’ output at maximum and minimum
values of “ty”" and “t,”.

Furthermore the cores are tested for disturb sensitivity by increasing the disturb ratio from 0.5 to
0.63 or higher values. This is done to measure the output with and without p.w.d. pulse. If the differ-
ence of these values exceeds a given limit, the cores are rejected. It is also checked whether the sense
wire passes through all cores.
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MATRIX PLANES AND STACKS

GENERAL

The “0” output of each core is measured with all cores in the “0" state (best pattern). The cores
are tested to guarantee maximum permissible 0"’ output. At the same time it ensures that the inhibit
wires pass through all cores and that the noise cancelation of the sense wire is adequate.

Sample tests are carried out with all the cores set in checkerboard pattern (worst pattern), for the
peak value of the 0" output (peak delta noise) and the “0” output at peaking time of the “1” output.
Besides the electromagnetical testing, the planes are tested on insulation resistance and on the d.c.
resistances of the X-, Y-, Z- and S-wire. After assembly the stacks are functionally tested.

AlL"ones"

Ix .

I
| pwd. pulse
All"zero's" | |

Ix =

|
| | Iinh™> 057 Iy
| |

|

repetition-time of the test
| patterns: 100 nsec

Iz | pm—
/ 724709
inhibit pulse
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MATRIX PLANES AND STACKS

WITH 80 MIL CORES

Ferroxcube memory cores type 6B2 are threaded in two types of standardised frame, type A for max-
imum 32 x 32 cores and type B for maximum 64 X 64 cores. Both frames are made of special
synthetic resin. The frames are provided with grooves to hold the wires that run to the soldering tags.
The matrix planes are wired with copper enamelled wire SWG 36. (0.2 mm diameter).

The types of the standard range are listed below.

Standard range of planes

wiring type number

number of cores > frame —
X Y Z S 6B2 core
32 x 32 1 1 1 1 A B166913
32 x 32 1 1 1 1 A B1669 14
64 x 64 1 1 1 1 B B1669 26
64 x 64 1 1 1 1 B B1669 27
4 x16 x 16 1 1 4 4 A B1669 28
4 x16 x 16 1 1 4 4 A B1669 29
4 x 10 x 10 1 1 4 4 A B1669 16
4 x 10 x 10 1 1 4 4 A B166917
16 x 16 2 2 1 1 A B1669 24
16 x 16 2 2 1 1 A B1669 25
32 x 32 2 2 1 1 B B1669 21
32 x 32 2 2 1 1 B B1669 22
Dimensions
diameter
! ‘ pitch of mounting | mounting | stacking
frame outer dimensions holes holes height
(mm) (mm) (mm) (mm)
A \ 142 5 142 | 80 x 80 4.3 z
B 202 x 202 170 x 170 53 8.5

Please indicate in your order whether the planes must be delivered
separately or in stacks.

Stacks with 80 mil matrix planes are delivered with two protective covers of methacrylate.
The drive wires of the various matrix planes are connected in series.
The soldering tags are easily accessible for soldering.
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MATRIX PLANES, STACKS AND BOXES

WITH 50 MIL CORES

Matrix planes

The frames in which the matrices are mounted
consist of 8 Standard Resin Bonded Fibre
strips (S.R.B.F.) in 4 pairs. Between each pair
of strips, gold-plated bronze tags for termina-
ting the wires are inserted. The strips have
grooves spaced at 50 mil (1.27 mm) in which
the wires run to the soldering tags. On these
tags the wires are wrapped and dip-soldered.
The matrices are wired with enamelled copper
wire SW.G 40 (0.12 mm diameter). The cores
are arranged according to the “‘closed’ pattern
configuration (see figures below). The sense
wire consists of four parts: these are series-
connected by interconnecting the correspon-
ding soldering tags.

The inhibit wires run parallel to the “X”" wires
in the left-hand planes, and parallel to the “Y"" wires in the right-hand ones. The planes containing
one matrix are provided with extra parallel connections so that the inhibit-wire terminals are located
above each other when the planes are stacked.

As can be seen from the figures a left-hand plane can easily be transformed into a right-hand one by
turning it over 90°; only two interconnections of the sense wire must be changed.

The principal corner marked by a yellow dot indicates the crossing of the “X;’" and **Y,”" drive wires.
For those cases where special requirements are imposed on the electrical and mechanical properties,
lacquered matrices are available.

X-wires
X-wires
@
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Left-hand matrix plane Right-hand matrix plane
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MATRIX PLANES, STACKS AND BOXES

WITH 50 MIL CORES

Matrix stacks The stacks are built-up of left-hand and right-
hand planes, stacked alternately. The tags of
two adjacent planes are so near to each other
that they can be dip-soldered. In this way all
“X" and ail “Y” drive wires of the stacked
planes are series-connected. The “X’ and “Y”
drive lines thus obtained end on rigid terminals
which are inserted in the termination planes
at the top and bottom of the stack. On demand
the stack can be provided with connection
leads for the X-, Y-, Z- and S-wires.
For stacks built-up from matrix planes con-
taining two or four matrices, the termination
plane at the top of the stack can be replaced by
an interconnection plane. Interconnection
wires in the latter connect one half of the “X”’
drive lines to the other half of the X" drive
principal cornes lines; similar wires connect one half of the
“Y** drive lines to the other half. The beginnings
and ends of all drive lines are thus accessible on tags in the bottom frame only.
Example: A stack with 5 matrix planes, 4 X 16 X 16 cores, provided with an interconnection plane
functions as a stack of 20 planes with 16 x 16 cores. The above-mentioned solution is attractive to
obtain with the same number of bits a smaller stack height at a lower cost.
To identify the soldering tags of the stack, the bottom protection plate is marked A, B, C, D, the top
plate with E, F, G, H. The principal corner is indicated by a yellow dot (see photo).
This corner is determined by the crossing of the X, and Y, addresses. For testing the stack with the
most unfavourable ""1” and ‘0’ outputs, the cores must be set in the worst-case pattern. It should be
recognised that the worst-case patterns for the left-hand and right-hand planes in the stack are not
identical.

Worst-case pattern left-hand planes Worst-case pattern right-hand planes

-0 O = = 0 O =
-0 O = = 0O O =
© = = O O = == O
O = = 00O = = O
_ 0 O == OO =
-0 O = =m0 0O =
©C = = 0 0O = = O
© = = 00O = = O
© O = = O O = =
e — 2 — I — Y ]
EolE U — T — T~ I - ]
© O = - OO = =
O O = =m0 O = e
-_ ek O O = - 0 O
- - 0 0O = = O O
O O = om0 O = =
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MATRIX PLANES, STACKS AND BOXES

WITH 50 MIL CORES

Boxes

Stacks mounted in boxes have the advantage of being protected against damage
and dust. These boxes contain two identical aluminium end plates with apertures
for the connection of the “X" and “Y"’ wires. The connections for the “‘S” and
“Z” wires are on the side panels. All connections of the boxes are provided with
taper-tab receptacles (AMP serial no. 78).

Two types of box are available: for matrix planes with up to 32 x 32 cores and
for those with a maximum of é4 x 64 cores. The outer dimensions of these
boxes are 145 X 145 mm and 180 x 180 mm respectively.

Up to 100 matrix planes can be housed in one box.
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MATRIX PLANES, STACKS AND

WITH 50 MIL CORES

BOXES

A number of current types has been standardised (see table below).
Each type can be supplied in three different executions, depending on the type of core requested.
The matrix planes are defined by the number of cores, the wiring and the type of core. In the table

below the different standard types with the more

Standard range

important dimensions are indicated.

49

ot e

Matrix plane with 50 mil cores

outer pitch of
plane wiring dimensions mounting holes

indis | number of cores | planes in mm in mm

i - | T it | N e
cation | length | width | length | width
| X Y z S " A ‘ B | c 1 D

02 1 1 1 1 32 x 32 80 80 59.5 59.5
03 1 1 1 1 6L X b4 120 120 110.2 100.2
06 1 1 4 4 4 x 16 x 16 85 85 64.5 64.5
07 1 1 4 4 4 x 32 x 32 125 125 105.2 | 105.2
08 11 4 4 4 x 64 x 64 208 208 186.7 | 186.7
09 1 1 2 2 2 x 16 x 32 80 85 59.5 | 645
10 1 1 2 2 2 x 32 x 64 ‘ 120 | 125 100.2 105.2
m | 2 @ 1 4 16 x 16 . 80 | 80 59.5 595
14 2 2 1 1 32 x 32 120 1 120 100.2 100.2
17 2 2 1 1 4x 8x 8 85 | 85 64.5 64.5
18 2 2 1 1 4 x 16 x 16 125 125 105.2 105.2
20 2 2 1 1 2x 8x16 80 85 59.5 64.5
21 2 2 1 1 2% 16 %32 120 125 100.2 105.2

Planes indicated in bold print are preferred types.
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MATRIX PLANES, STACKS AND BOXES

Composition of the type numbers

Matrix planes .....B8620../...
plane indication < |
see p. 80
= 6C1 core <«
D = 6D5 core
= 6C2 core
Stacks . B8 749../
I
Stack in box . . B8 751. /

plane indication <«
see p. 80

C =6C1core o«
D = 6D5 core
L = 6C2 core

Examples

The type number of a left-hand matrix
plane, lacquered, with 32 x 32 cores of
ferroxcube 6C1 and wiring 1-1-1-1, is
B8 62002/C24

The type number of a unlacquered stack
containing 8 planes with 32 x 32 cores of
ferroxcube 6C2 with interconnection plane
is B8 749 02/308.

The type number of the same stack in box
is B8 751 02/308.

Stack height is determined by

(n 4+ 2) 4.9 + 10 mm, where n is the num-
ber of planes.

Box height is determined by

(n 4+ 2) 4.9 + 50 mm.

WITH 50 MIL CORES

22 = left-hand plane

23 = right-hand plane

24 = left-hand plane, lacquered
25 = right-hand plane, lacquered

I—P number of planes

——Pp 2 = unlacquered

3 = unlacquered with inter-
connection plane

4 = lacquered

5 = lacquered with intercon-
nection plane
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MATRIX PLANES AND STACKS

WITH 30 MIL CORES

The mechanical design is similar to that of the matrix planes and stacks with 50 mil cores.

The frames are made of glass-epoxy of 4.9 mm thickness, the pitch of the grooves is 1.0 mm instead of
1.27 mm. The diameter for the “X", Y’ and *‘S” wires is 0.08 mm; the inhibit wire has a diameter of
0.1 mm. The matrices are provided with 6F2 cores and the L.T.C. cores 6F3.

All the matrices of the 30 mil standard range are lacquered, to reduce the magnetostriction of
the cores caused by the steep leading edge of the inhibit pulse.

Unlacquered planes will be delivered on request only.

Each type of matrix plane has one execution (in contrast to the matrices with 50 mil cores). To obtain
a very low noise level special attention is paid to the sense wiring. This has resulted in a new type of
sense wire, which differs from the normal MIT sense wire. Consequently the worst-case pattern differs
from that of the 50 mil type. Moreover, the “open’’ core configuration is applied instead of the “'clo-
sed”’ core configuration used for the 50 mil matrices (see p. B77 and the figure below).

To reduce the crosstalk between the inhibit
and sense wire, their connections are kept far
apart, differing in this respect from the 50 mil
planes.

In a stack, built up from standard planes, the
adjacent planes are at 90° with respect to each
other. In stacks built-up from four-fold planes
the matrices are at 180° with respect to each
other. In both cases the inhibit wires run pa-
rallel to the “X’" wires in the one plane and
to the “Y”" wires in the adjacent plane.

For the stacks built up with four-fold planes,
the termination plane at the top can be replaced
by an interconnection plane. On request the
stack can be delivered with connection leads.
For testing the stack with the most unfavour-
able ““1”” and ‘0" outputs, the cores must be set
in the worst-case pattern indicated below.

X-wires

Y-wires

—| 1 | .

,.«.,,nc:cx"“*; —2 h“:m ie r 5] ) Worst-case pattern

smpamm, EEEEEES 0 001 0 0 1
o1 1 0 0 1 1 0
o 11 0 0 1 1 0
1 0 011 0 0 1
1 0 011 0 0 1
o011 0 0 1 1 0
o1 1 0 0 1 1 0
1 0 0 1 1. 0 0 1
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Standard range

MATRIX PLANES AND STACKS

WITH 30 MIL CORES

‘ pitch of
blane wiring | dimensions of mounting holes
indi- | number of cores B Planes in mm in mm
cation | | length | width | length  width

; X ¥ Z S A ‘ B c D
02 1 1 1 1 32 x 32 71 71 50.2 50.2
03 1 1 1 1 64 x b4 | 104 104 82.3 82.3
(o) 1 1 4 4 4 x 16 X 16 ‘ 75 75 51.5 51.5
07 1 1 4 4 | 4 x 32 x 32 108 108 86.3 86.3
08 1 1 4 4 3 4 x 14 x 64 173 173 151.3 151.3
09 1 1 2 2 ‘ 2 % 16:x 32 75 71 1.5 50.2
10 | 1 1 2 2 2 X 32 x 64 108 104 51.5 50.2
24 1 1 4 4 128 x 128 173 173 151.5 151.5
25 1 1 2 2 2 x 64 x 128 173 173 151.5 151.5

Planes indicated in bold print are preferred types.

Composition of the type numbers

Matrix planes. . . B8 629. ./. 1
Stacks ....... B8758. / 4 . . without interconnection plane

B8 758. ./, 5 .. with interconnection plane
Box......... B8761. ./, 4 . . with interconnection plane

B8 761../.5.. without interconnection plane

plane indication 4——‘
(see Table above)

l——} number of planes

— P K = 6F2 cores
M = 6F3 cores

Examples: The type number of a matrix plane with 4 X 32 x 32 cores of Ferroxcube 6F3 and wiring

1-1-4-4, is B8 629 07/M1.

The type number of a stack containing 10 planes with 128 X 128 cores of Ferroxcube 6F2 with inter-

connection plane, is B8 758 24/K510.

Stack height is determined by (n + 2) 4.9 + 10 mm.

If desired 30 mil stacks can be supplied with connection leads.
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MATRIX PLANES AND STACKS

WITH 20 MIL CORES

The matrices are provided with 6H1 cores and are lacquered. The mechanical design is similar
to that of the 50 mil and 30 mil planes and stacks. The frames are made of glass-epoxy of 3.2 mm
thickness, the pitch of the grooves is 0.635 mm (25 mil). The diameter for the wires is 0.06 mm. Special
attention is paid to the sense wire configuration. The applied sense wire differs from the one used in
the 30 mil planes.

For that reason the worst-case patterns of both are different. The tag lay-out and the connections for
the sense and inhibit wires are identical to the 30 mil matrix planes (see figure). Also the composition
of the 20 mil stack is the same as for the 30 mil stack, namely built-up with only one type of plane. For
testing the stack with the most unfavourable “1”” and “‘0” outputs, the cores must be set in the worst-
case pattern which is indicated below.

J

-

-

(n+2)3.2

(n+2)3.2+35
(n+2)3.2+10

,v:' A “DF

Worst-case pattern - ‘—‘/;h_l;fftfil ,Ci?j”;,""; “i

1 01001 0 1 e,
00111100 | 5 =

1 100 0 0 1 1 | |
01011010 o -} —
010110 10 N ‘ |

1 1 000 0 1 1 ik | F
00111100 . e

1 01001 0 f{ sl

B84



MATRIX PLANES AND STACKS

WITH 20 MIL CORES

Standard range

‘ ‘ outer pitch of
plane ! wiring ‘ | dimensions of 1 mour.m'ng holes
indi- | - __ | number of cores :Mm may ) nmdm
cation | % ¥ 7 s 1 Ien’fth w1<B1th Iencgth wigth

[ IS \ ‘ )

03 1 1 1 1 | 64 x 64 |76 1 76 55.7 | 55.7
07 1 1 4 4 4 x 32 x 32 ‘ 76 76 55.7 55.7
08 1 1 4 4 4 x 64 x 64 | 117 17 | 969 | 969
09 | 1 1 2 2 | 2 %16 % 32 56 | 53 | 35.4 35.4
10 1 1 2 2 2 %32 % 64 76 76 55.7 | 55.7
24 1 1 4 4 g 128 x 128 ‘ 117 117 | 96.4 96.4
30 1 1 4 4 2 X 64 x 128 17 | 117 96.4 96.4

Planes indicated in bold print are preferred types.

Composition of the type number

Matrix plane . . . . . . . . B8640../N1
Stack . . . ... ......B8770 ._./N1 ..
plane indication «— —p number of planes

(see Table above)

Exampies. The type number of a matrix plane with 4 X 64 X 64 cores (core type 6H1) and wiring
1-1—-4—4, is B8 640 08/N1.

The type number of a matrix stack containing 8 planes with 2 x 64 X 128 cores, is B8 770 30/N108.
Stack height is determined by (n + 2) 3.2 mm.

If desired 20 mil stacks can be supplied with connection leads.
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PLATRICES

If a matrix plane with cut frames contains a small number of cores, the cost of the frame forms an im-
portant part of the total price. For that reason we have introduced a new range of small matrix planes
in an inexpensive frame, called a plate matrix or PLATRIX. The platrices are provided with LTC cores
type K5 28146/6C2 only, in a capacity range from 256 up to 1024 bits.

The wiring is according to the MIT-system. To reduce the required drive currents by a factor of two,
each drive wire is threaded through the cores twice. In this manner matrix planes are obtained which
can be used within a wide temperature range without need of current compensation. Comparatively
low drive currents are neccessary for these matrices.

To keep the price of the platrices as low as possible, we have standardised them to 4 types, having
different mechanical dimensions. Non-standard types can be supplied in large quantities only.

Construction

The cores and wires are affixed to a paper-base laminate plate by means of a special lacquer, which
withstands wide temperature variations. This construction is highly shock- and vibration proof. The
platrices are provided with special L-shaped tags on the edges of the plate. This construction facilitates
the assembly of the platrices in the grid of a printed-wiring board.

Application

It is very attractive for applications in small bookkeeping-machines, invoice-machines, desk calculators,
cash registers and machine-tool equipment, that the platrix can be provided with diodes and selection
circuits on the same printed circuit board.

Technical data

The tags are mounted with the standard pitch of 0.1” (2.54 mm), but on request the platrices can be
supplied with a pitch of 2.50 mm in accordance with the German DIN. The platrices meet the MIL-
specifications STD202. The maximum permissible inter-winding voltage is 80 V.

The insulation resistance exceeds 100 MQ2. Each core is tested with marginal drive currents for a
minimum rV, value of 28 mV. The wiring diagram for the single and four-fold designs are shown in
Figs. 1 and 2 respectively.
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Standard range

Standard platrices with code numbers are tabled below.

PLATRICES

type number ‘[

number of cores

| outer dimensions

B8 62601/L2
B8 62620/L2
B8 62617/L2
B8 62625/L2
B8 62620/L2 |
B8 62604/L2
B8 62629/L2
B8 62602/L2
B8 62609/L2
B8 62606/L2

16 x 16
2x 8x16
4% 8% 8
4 x 10 x 10
4 x12 x 12

16 x 32
2 x 16 x 16

32 ¢ 32
2 X 16 x 32
4 x 16 x 16

82 x 82 mm
82 x 82mm
82 x 82mm
102 x 102 mm
100 x 102 mm
82 X 122 mm
82 X 122 mm
122 x 122 mm
122 X 122 mm
122 x 122 mm

Platrices with a pitch of 2.5 mm bear the same type number, but the indication behind the obligue
becomes L1 instead of L2.
Stacks with platrices up to 4 pieces maximum can be supplied with series-connected drive wires.

single version

four-fold version

PLATRIX 4x8x8

PLATRIX 16 x16
X X5 & % 75
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COMPLETE MAGNETIC CORE MEMORIES

SURVEY

A magnetic core memory is a device for the storage of digital information, such as is intended for use
in data-handling systems. A complete magnetic core memory contains a memory stack and the asso-
ciated circuits to drive it, e.g. current drivers, read amplifiers, timing unit, selection system, address
register and input/output register. It may also comprise the required power supplies. The systems
mentioned below are all assembled in a standard mounting chassis, use being made of plug-in printed
circuit boards to mount all the circuitry. The range of systems comprises the following types.

memory PRy | cycle time ' access time | core circuit ten:przlr);ﬁe
tybe | words i bits/word (us) (us) type blocks range (°C)
Bt ‘ I i
4B5 256 | 8....40 5 | 1.4 | 6F3 | 20series 0...465
1024
2048 |
4096 ‘ ;
256 ‘ < 24 20 8 6D5 | 100 series | +10...+40
4C20 ‘ 1024 | < 12 | ‘
4096 | < 8 ‘ ‘ ;
| \ 1 |
16D2 4096 i 4....60 2 | 0.8 ‘ 6F3 | 20 series 0...450°C
8192 | 4....60 | ‘ ‘
i 16384 4....50 | ‘ | |
65E15 | 65536 | 76 15 2 | 6D8 20 series | +10...+40
16F1 | 16384 32 1 0.35 6H1 +10... 440
cycle time —»p
lys  2ps  Sys  10us WBps 20ps .
NN 10° | number of
— N\ [pits
|
4B5 ! N\
NN i
16F 1 weol | |s
16D2 b
2
1 —1s
6
? B5E15 30
\ ; I
! ] 1
: : 107
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COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 4B5

1. Main characteristics

a.

cycle time: 5 us

b. access time: 1.4 us

C.

™o o

capacity:
256 words
1024 words | 8 up to 40 bits
2048 words
4096 words
circuit blocks of the 20-series (equipped with silicon semiconductors)

. core type used: 6F3 (LTC core)

ambient temperature: 0-65°C

. modes of operation:

read/restore
clear/write new information
split cycle, read/write new information

. mechanical dimension (independent of the number of words and bits)

height 400 mm
depth 275 mm
width 444 mm
required power supplies: +12 V; —12V; + 6V;
max. 9A  max. 2.5A max. 2.2A
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COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 4B5

2. Special characteristics

a. logic levels: 71" = 46V

0= 0V

b. Switch core matrices are used for the selection of the X and Y lines of the stack.

c. A protection circuit is included in all systems to prevent damage to the electronic circuits or
faulty operation if the supplied voltages are 109 higher or lower than nominal. This protec-
tion circuits also prevents the information stored in the system from being destroyed when the
equipment is switched on or off.

d. Optionally a memory exerciser (minitester) can be supplied, which checks the system ac-
cording to the following four patterns:

all "1”

all 70”

double checkerboard

double checkerboard complement

In the event of an error, the faulty address and bit will be indicated by a combination of
lamps

Mechanical dimensions of the tester:
height 133 mm
depth 275 mm
width 444 mm

memory exerciser 4B5 store
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1. Main characteristics

. cycle time: 20 us

COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 4C20

2. Special characteristics

a. logic levels: 1" = —6V
. access time: 8 us 0= 0V
. capacity: b. group selection system is used
256 words up to 24 bits to select the cores.
1024 words up to 12 bits
4096 words up to 8 bits
. circuit blocks of the 100-series

o

-

(equipped with germanium semiconductors)

. core type used: 6D5

ambient temperature: 10-40 °C

. modes of operation:

read/restore
clear/write new information
split cycle, read/write new information

. mechanica! dimensions:

256 words, 20 and 24 bits stores all other types
height 400 mm height 266.6 mm
depth 252 mm depth 252 mm
width 444 mm width 4444 mm

required power supplies:
+6V; max. 1.5 A
+6V;max. 5A
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COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 16C10

1. Main characteristics
a. cycle time: 10 us
b. access time: 3.5 us
c. capacity:
16 348 words up to 32 bits
8192 words up to 32 bits
d. open circuits (equipped with
silicon semiconductors)
e. ambient temperature: 0-50 °C
f. modes of operation:
read/restore
clear/write new information
split cycle
split cycle, read/write new
information
read only (in 4 us)
write only (in 4 us)
g. mechanical dimensions:
height 850 mm (for largest
store)
depth 485 mm
width 444 mm
h. this system is delivered with
the required power supplies
(power consumption: max.
220 V, 3 A).

2. Special characteristics

a. logic levels: "1” +6V
= 0V
b. optional extras:
level shifting circuits
memory exerciser
sequential addressing and sequential interlace
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COMPLETE MAGNETIC CORE MEMORIES

1. Main characteristics

a.

cycle time: 2 us

b. access time: 0.75 us

. capacity:

4096 words | .
8192 words | 4 up to 60 bits

16384 words 4 up to 50 bits

. circuit blocks of the 20-series (equipped with silicon

semiconductors)

. core type used: 6F3 (LTC core)

ambient temperature: 0-50 °C

. modes of operation:

read/restore
clear/write new information
split cycle, read/write new information

. mechanical dimensions (dependent cn the number

of words and bits):
height 1300 mm
depth 275 mm
width 444 mm

| for the 16384 words
J 50 bits store

. required power supplies:

+12V; 165 A

—12V; 10.3 A | for the 16384 words,
+ 6V; 7.0A } 50 bits store
+48V; 10 A

+10V; 275A |

2. Special characteristics

a.

n o

logic levels: 1”7 = 46V
= 0V

. The system is provided with a transformer selection system
. All printed circuit boards are provided with monitoring points (test points)
. Optional extras:

1. power supply control unit:

to avoid loss of information during switching on and off;

MEMORY TYPE 16D2

to switch off the system if any voltage or current exceeds its specified values
2.integrated tester for fault-finding according to the following patterns:

all "1~

all 70”

double checkerboard

double checkerboard complement
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COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 65E15 (mass memory)

1. Main characteristics

a. cycle time: 15 us
b. access tima: 2 us
c. capacity:
65536 words of 76 bits
. circuit blocks of the 20-series (equipped with silicon semiconductors)
. core type used: 6D8
ambient temperature range: 410 to +40 °C
. modes of operation:
read/restore
clear/write new information
split cycle, read/write new information
h. mechanical dimensions: the dimensions of a complete
store, including power supplies, integrated tester
control panel, are: 192 x 80 x 66 cm
i. power supplies: power supplies are incorporated in
the store input: 110/125/145/200/220/245 V.,
50/60 c/s, power consumption: approx. 800 VA

Qo Ao

2. Special characteristics

a. logic levels:
input:  ”1”: 2.5V over 7502

70¢% 1V over 7502
output: “1”: 40 mA (in 750)
208 1 mA (in 750)

b. Switch core matrices are used for the selection;
type 652 core is used.
c. The store comprises:
1. power supplies (+12V; —12V; +6V; —50V)
2. check panel (to check voltages and currents)
3. memory exerciser testing the system according to
the following patterns:
all 17
all 70”
double checkerboard
double checkerboard complement
d. All printed circuit cards are provided with monitoring
prints.

LR )

i 23
Jid{aa i
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COMPLETE MAGNETIC CORE MEMORIES

MEMORY TYPE 16F1

1. Main characteristics

a.

cycle time: 1 us

b. access time: 350 ns

capacity:
16384 words of 32 bits

d. core type used: 6H1

2. Special characteristics

a.

b. transformer selection is used.
c. Optional extras:

. required power supplies: 12 V;

. ambient temperature: 10 to 40 °C

modes of operation:
read/restore
clear/write new information
split cycle, read/write new information

. the mechanical dimensions for a 16384 word 32 bit system are:

height: 820 mm
depth: 500 mm
width: 600 mm

R\ Ser s 16884 swirds

=42 132 bits store

+26V; 14 A

logic levels:

input: logic "1”: 12V: 4+ 2V
logic 70”: 0V; 4+ 1.5V

output: logic "1”: 10V; + 30mA
logic 70”: +1.5V; — 36mA

level shifting circuits
memory exerciser
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MOUNTING AIDS

MOUNTING AIDS AND ACCESSORIES FOR CIRCUIT BLOCKS

Mounting chassis
Two standardised types of chassis for the mounting of circuit blocks are available, both designed to be

fitted in 19” racks.
The chassis of Fig. 1 can contain up to 21 standard printed-wiring boards together with their mating

connectors type FO45CC/025, and can be mounted directly in a 19” rack.

Type number B8716 10, fig. 1
Chassis for circuit blocks mounted
on printed-wiring boards

Type number B871609, fig. 2
Chassis for circuit blocks mounted
side by side

The chassis of Fig.2 can contain up to 19 circuit blocks mounted side by side.

A number of these chassis can be mounted in a metal frame. Fitted in a standard 19” rack, 6 of these
chassis can be mounted side by side.

MOUNTING AIDS AND ACCESSORIES FOR THE 10 SERIES AND 20 SERIES

Type number B871611 fig. 1
This chassis can contain up to 21 standard p.w. boards together with their mating connectors, type
FO45CC025 (single-sided contacts) or type FO45KC/025 (double-sided contacts).
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MOUNTING AIDS

MOUNTING AIDS AND ACCESSORIES FOR CIRCUIT BLOCKS

Mounting chassis

This universal type of chassis for mounting circuit blocks of the 100 series, 10 series and 20 series and
many other components is designed to be fitted in 19” racks.

The chassis can contain 21 printed-wiring boards with a length of 204 mm. Connector types F045 and
FO47 can be used.

A latch firmly locks the p.w. boards and prevents dislodgement due to vibration.

A number of these chassis (height 133 mm) can be mounted in a metal frame. Six chassis can be mounted
side by side in a standard 19” rack.

Storage temperature range —55°C to 4+85°C
Operating temperature range  —25°C to 485 °C

Mounting chassis

Type B871613 for connector 242202052591
Type B871615 for connector FO47
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TRANSISTORIZED POWER SUPPLY UNITS

Available types

These units permit a quick assembly of a
variety of power supplies delivering
unstabilised as well as stabilised out-
put voltages between 1 and 39V, at
currents ranging between 0.25 and 5A

description

1-39 V, 1 A unstabilized power supply unit .
1-39V, 5 A unstabilized power supply unit .

6-30V, 250 mA stabilizer unit
1- 6V, 250 mA stabilizer unit

500 mA series regulator unit . . . . .

46V, 150 mA stabilizer unit

.....|121x76

1 dimensions (mm) ‘ type number
| 165 x 127 x 140 ‘ YL6101
37 x 165 x 165 | YL6102
159 X121 ¢ 51 | YL6103/00
159 x 121 x 51 YL6103/01
121 x 76 x 25.4 YL6104
X 25.4 YL6105

Tentative data +24 and —24 Volts supply unit

mains voltage
mains frequency
dimensions

200 - 220 - 240V +109% - 15%,
45 - 60 c/s
25 x 7 X max9cm:

positive output

[ negative output

voltage +24V + 10%*
current 50mA?
ripple <200 mVypg

‘ voltage

—24V + 59t
| current 250 mA?
‘ ripple <100 mV;pms

*including temperature effect (—10 to +50 °C) and load changes.

* at maximum operating temperature.
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TRANSISTORIZED POWER SUPPLY UNITS

The new power supply units both for
+6/—6V and +12/—12V are designed
for use with circuit blocks and for uni-
versal supply of transistorised circuits.
The supply units fit into the 19” moun-
ting chassis B8 71610, B8 71611,

B8 71613 and B8 71615.

+6/—6V supply

+12/—12 V supply

Q4% type number B8 910 00 type number B891003
mains voltage 220V and 235V 95-125V | in steps
+10% —15% 190-250 V | of 5V
mains frequency 50-60 c/s 45-65 cfs
fusing 1 A fuse in primary automatic

—20° to +75°C
—20° to + 60°C

storage temperature
operating temperature

—20°to +75°C
—20° to 465°C

positive output

voltage +6V, adjustable 5%

current 150 mA
stability ratio =200 :1
ripple <50 mVyps
internal resistance 0502
internal impedance

at 10 ke/s <0,50

at 100 ke/s 12 approx.
temperature coefficient

at no load +6 mV per deg.C
voltage —6V, adjustable 59,
current 600 mA
stability ratio =300 :1
ripple <50 mVype
internal resistance <030
internal impedance

at 10 ke/s <0.2Q

at 100 kc/s 11 approx.
temperature coefficient

at no load —3 mV per deg. C

A2V

1A

=500 : 1
0.35 mV,me
<55 m(2, 0-100% load

+0.075 mV per deg.C!
+0.038 mV per deg.C2

negative output

—12V
400 mA
30 :1

1 mvrms
<0.2.0, 0-100% load

—0.45 mV per deg. C?
—0.1 mV per deg.C.2

The units can be mounted into the 19” mounting chassis B8 716 10, B8 716 13 and B8 716 15. The base
plate of the power supplies serves as a side panel in the 19” mounting rack. One of the side panels of
the mounting rack is therefore replaced by the base plate of the power supply.

! Full load * Half load
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UNIVERSAL MODULAR POWER SUPPLIES
TRANSISTORIZED POWER SUPPLY UNITS

A new series of power supply modules is being developed. Several modules can be assembled to a power
supply unit to suit requirements of voltage (from 5V up to 60 V), current (up to 10 A) and stability.

Tentative data

Internal resistance <5mQ
Internal impedance at 500 kc/s <50 mQ2
<1 mVyms

Ripple

Stability ratio | 1000 : 1 (109 input change gives

0,019 change in output)
| <0,001% per deg. C
—10 to +65°C
automatic electronic overload protection
provisions for local and remote sensing

Temperature coefficient
Temperature range
Fusing

Sensing

The supply units can be mounted in standard 19” racks.
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DECADE SWITCHES

A few types of professional high-quality switch have
been developed.

The following types are available:

FC21051 (Fig. 1)

Simple normal ten-position switch with two desks.
Colour code: yellow

FC21069 (Fig. 2)

Decade decoding switch, code 1.2.4.2. containing:
a thumb-driven 10-position switch with 0-9 indi-
cation
a decoding circuit incorporated
a negative gate with 4 inputs

Colour code: red.

FC21061 (Fig. 2)

Decadedecodingswitch, code
1.2.4.8. containing the same
as type FC21060.

output output

Colour code: grey

|
|
|
|

Under development: '

FC21062 H/if ]
] i ) ) | ) : T T “7ze7098

12-position switch with two 01234567839 01234567889

desks.

outbut

7247100

B101




DECADE SWITCHES

Fixing

The switches can easily be mounted on front panels up to 2 mm thickness without tools orscrews.
Up to six switches can be clicked into a grey nylon mounting plate (see figure) which is mounted
on the front panel. The output tags can be soldered directly into a 2 inch-grid printed-wiring board.

Nylon fixing plates

T_Zholesdg
Available for 1 up to and including 6 switches. )
Development type numbers: 1 switch FC00155
2 switches FC00156
3 switches FC00157 #holesd

B102

4 switches FC00158
5 switches FC00159
6 switches FC00160

Connections
5 4 3 21 € 0 9 87 6

Nominal current

Maximum permanent current

Over-current during 5s .

Maximum voltage . :

Insulation resistance at 100 V

Contact resistance at 1 Mc/s e .

Capacitance at 1 Mc/s (one contact agalnst aIl others earthed‘, 3

Minimum current for guaranteed R,

Tested lifetime .

Operating force for swutchlng

Test voltage during 1 minute:

(a) between any connection and ground and (b) between
any two adjacent connections .

<{127x5)+(55x2) | TZ4T038

05A

1A

5 x nominal load
500 V4.

R;y > 1 kf2at100V
Ry < 25 %1072

Cp, < 15pF

10 mA

= 200,000 full turns
250-750 grammes
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MICROWAVE UNITS

FERRITE ISOLATORS

In the microwave field many components are available, others are under development.

Due to the fact that the tubes, the ferrites, the magnets and all the necessary materials have been
developed and are produced in the same factory, their quality and reliability are really outstanding.
Components are available in a wide frequency range: about 400 to 40.000 Mc/s.

1. Ferrite components as isolators, circulators, 3-ports, 4-ports, switches, etc.

2. Amplifiers and oscillators as well as power output stages.

3. Hardware as bends, twists, coaxial lines for waveguide transitions, tapers, etc.

As a rule the following guaranteed specification for isolators e.g. is given:
Insertion loss << 0.5 dB
Attenuvation > 30dB

VSWR over the whole band 1.05 and less than 1.02 over a bandwidth of 50 Mc/s around any centre fre-
quency in the band. All the components have the standardized JAN, WR or [EC waveguides. IEC
flanges are standard.

The finishing is silver-plated plus gold-
plated and in the standard G.P.O.
(P.T.T.) grey colour.

Mixers, parametric amplifiers, masers
and suchlike will soon be available.
The photographs show a few samples
of units and components.

More types of integrated building bricks
such as amplifiers plus isolators plus
coaxial line-to-waveguide adaptor are
alsoavailable.

For further details, technical advice etc.
please contact the professional group of
the lcoma division.

B103




MICROWAVE UNITS

FERRITE ISOLATORS

dimensions (mm)

T .
1 5 b | &« d

8873240‘ 180 | 146 16.7 ‘ 16.9

B873200 180 | 132 16.7 24
L B873201 140 119 134 | 105
o o B873202 ‘ 140 132 13.4 ‘ 14
= B873203 = 140 108 134 | 16
© ) B873206 | 115 | 105 11.0 | 17
0 0 B873208 | 115 ‘ 88 | 11.0 ; 17
= B873209 | 115 88 1.0 | 17
B873210 | 115 — — |7
B873211 100 | — — —
B873215 80 ‘ 61 7 14.8
B873217 | 60 | 45 | 4 | 103
88936/00 | 102 ‘ 70 ‘ 18 \ 14.5
Some types of isolators
[ f f atten- los } waveguide
type requence | yation : o | VSWR  — RETMAIMIL
‘ W | gy | @) IEC e
Field-displa-
cement types ‘ \ ‘ ‘
B873200 3400-3800 =30 <0.8 <1.051. 2 R40 | 229/—
B873240 | 3800-4200 =30 <08 | <1.05%2 R40 229/—
B873201 i 3800-4200 >30 | <038 } <1.05..2 | R48 187/49U
B873202 4200-4600 >30 <05 | <1.05%u¢ R48 187/49U
B873203 4600-5000 =30 <0.5 <1.051. 2 R48 187/49U
B873206 ‘ 5925-6425 = =30 <0.5 ‘ <£1.05%:2 R70 137/50U
B873208 6825-7125 =30 <0.5 <1.051. 2 R70 137/50U
B873209 7125-7425 =30 <0.5 1,051, 4 R70 137/50U
B873210 7425-8025 =30 <0.5 ‘ <1.031: 4 R70 137/50U
B873211 | 7700-8500 >30 <05 | <1.05%2 R84 112/514
B873215 | 10700-11700 =30 | <038 <1.051, 2 R100 90/52U
B873217 | 12500-13500 =30 <0.5 <1.0512 R140 62/92U
Resonancetypes| ‘
88936/00 3800-4200 =303 13 <1.10t R48  187[49U

" In the specified frequency range.
? The VSWR in a band of 40 Mc/s around each centre frequency can be matched to <1.02.

*In a band of 50 Mc/s around each centre frequency in the specified frequency range. To be adjusted by a magnetic
shunt.

¢The type B873210 has no matching screws.

All isolators have standardised IEC flanges.
Isolators for high-power on request.
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MICROWAYVE UNITS

3-PORT COAXIAL CIRCULATORS

N

291295 | Miard30
= !
- o
= T
Ly
atten-
frequency vation loss VSWR type connector type number
1900-2300 >20 <0.75 <115 N 4322 020 5001
1900-2100 >20 <0.75 <1.10 N 4322 020 5002
2100-2300 <1.20 N j
2100-2300 =20 =20.75 <1.10 N ) 4322 020 5003
1900-2100 <1.20 N |
|
2500-2900 =20 <0.6 <1.10 N 4322 020 50041
2200-3000 =20 <0.6 <1.20 N 4322 020 50051

Three-port circulators are also available for the frequency ranges 450-470 Mc/s and 470-860 Mc/s
(high power). Other types on request.
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MICROWAYVE UNITS

3-PORT CIRCULATOR

3x120°%10"

T

)
jiuj
Il

-

7263922

4-PORT CIRCULATORS

These circulators are available in the frequency
range of about 6000 Mc/s-13500 Mc/s with a
bandwidth of 49

Specification: > 25/< 0.4 dB; VSWR <1.10

Other frequency ranges on request, for in-
stance about 3500-4500 Mc/s in one range, etc.

Typical curves of a 4-port circulator in the fre-
quency band 7425-7725 Mc/s.
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695.8-70.2

>

|
T

69.8—70.2

Lgl

-

A=flange [EC-PDR 70 etc.
B=flange IEC-UER70 etc.

Specification: 3600-4200 Mc/s; >25/<0.4 dB;
VSWR <1.08, in WR229 (=R40)

=
By | @A
< [ a Bl # g
S it
e AL
& of oy
L | 7243524
T 1 T
50— 26N
=i
| P "1
ol
e + |
30 a2l /TN
i A
db[VSWR
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MICROWAVE UNITS

Cut-away view of a 4000 Mc/s amplifier i

Input
waveguide

- Radiator

7260768

The amplifiers are available under the following
type numbers:

Amplifier block without radiator . B873300
Amplifier block with radiator . . B873301
Radiator s = = m % 5 s & & & 3 K399512
Microwave triodes EC157 and EC158

Frequency 3700-4200 Mc/s
Output with EC158 about 5 W
Gain 14 dB
Bandwidth 0.1 dB 32 Mc/s

G xB 800

Filament 6.3V +29
Anode Voltage 180 V
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MICROWAVE UNITS

OTHER COMPONENTS FOR MICROWAVE EQUIPMENT

A B C D E F

Apart from the microwave building bricks mentioned, a great variety of microwave components is
available or under development, such as:

Loads (any waveguide) VSWR <1.03 (A); matchable short-circuit; transitions (coaxial to waveguide)
VSWR about 1.10 (B and C); gas shutters VSWR <1.03 (D); waveguide bends E and H; quick-release
waveguide clamps B873401 (E); tuning key for isolators and amplifiers K399619 (screw head 5.1 mm
square) (F).

Moreover, under development: mixers; switches for up to 13500 Mc/s; filters (tunable); parametric
amplifiers and mixers, hybrids, attenuators, etc.

LABORATORY MODEL OF AN S-BAND
PARAMETRIC AMPLIFIER PLUS

CIRCULATOR

Varactor diode

Overall noise figure . . . 3.2dB

Bandwidth . . . . . . . 20-35 Mc/s

Pump frequency. . . . . 9000 Mc/s

Pump power . . . . . . 5mW

Tunable from . . . . . . 2700-3300 Mc/s by

varying the pump
frequency andlevel
only.

These data are provisional.
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TYPE 88931 RECEIVER INSET

Sensitivity
54 dB at 1000 c/s with reference to 1(N/m?)2/W; measured in combination with a suitable
ear-piece and an artificial ear having a chamber volume of 6 cm?.

Frequency response
A typical frequency response curve is shown in Fig. 3 indicating also the limits in between
which the response curves are guaranteed.

Impedance
350 £2 4-20% at 1000 c/s.

Main constructional features

Nickel-plated brass case, rigid magnetic circuit and adequate protection against moisture
and dust. Dimensions are given in Fig. 2.

Weight
80 grammes

3002  >6H 10uF 4302
J-dWWW‘—" ‘TP
12v 270Q L I
5
o~ I
o (=]
7247522 — —at4- rt;
g 3
Fig. 1. Test circuit ‘
L
15.810,1.1
7247520
Fig.2
30 E ! 1 7247524
dB |
e
\
20
r————'—! it | \
| | 1 \
L
T 1Y
3 ! T
: I i
! ' |
1 I |
I [ [
1 [ U,
2 2 5 3 2 5 1
10 10 — F (c/s) .
Fig. 3
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TRANSMITTER INSET TYPE 88932

Sensitivity
20 mV/uB
at sound pressure of 80 phon and a frequency of 1000 c/s.

Frequency response
A typical frequency response curve is shown in Fig. 3, indicating also the limits in between
which the frequency response curves are guaranteed.

Resistance
100 2 (70-150 2) at approximately | = 30 mA.

Stability

EMF generated at noise of 80 dB (absolute) will vary less than 2 dB if 1000 ¢/s sound pulses of
100 dB are superimposed.

Main constructional features
Nickel-plated brass case; metal diaphragm; carbon chamber consisting of insulating ring,
gold plated lower and upper electrodes. Excellent moisture protection. Dimensions are
given in Fig. 2.

Weight

35 grammes

2709 | 2,28 I
R il
‘\L J/i o

‘f‘@

7247523

\‘ 0 | e
. B24-02 | oy

Fig. 1. test circuit

i HZ%; ‘ 7247521
«——————__»

Fig. 2.

30 724752
dB

el
|
|
|
|
|

20 =

\
SN

N
N
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ULTRASONIC DELAY LINES

Ultrasonic delay lines provide storage of analogue and digital information for periods up to several
milliseconds. The lines consist of a transmitting transducer, an acoustic transmission medium and a
receiving transducer. The electrical input is converted into an ultrasonic wave which is propagated
through the medium and then converted again into an electrical signal. The speed of the ultrasonic
wave is slow compared with that of an electromagnetic wave, so that comparatively large delays can
be accommodated in a convenient size.

Several types of delay lines are in our programme:

1. Fused quartz lines, acoustic bandwidth approximately 0.5 of the carrier frequency.
Standard carrier frequencies are e.g. 7, 15 and 30 Mc/s.
Temperature coefficient of the delay: 70 parts per 10% per °C.

9

Mercury lines are important for frequencies above 20 Mc/s.
Available in fixed and variable (25-330 usec. e.g.) versions.
Temperature coefficient —3 parts per 104 per °C.

3. Wire lines for applications with multiple transducers and a large range of adjustment (by using
torsional modes up to several milliseconds and storage capacity of over 1000 bits—equivalent to a
bandwidth of approximately 1 Mc/s for a 1 ms line).

Temperature coefficient 10 parts per 10¢ per °C.
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DELAY MODULE

The YL2108 delay module contains an ultrasonic delay line and associated transistorised input and out-
put electronics. It is suitable for use with existing circuit block systems or is directly adaptable to fit
other requirements; either n-p-n or p-n-p logic systems are catered for in the input, output and power

supply requirements.

The delay is within the range 100 s to 3200 ys as specified by the
customer, with a fine adjustment in value by a preset control.
For lines with the shorter delay the maximum pulse repetition
frequency is 400 kc/s falling to 250 kc/s for the 3200 us delay line.

The input circuit of the unit is a voltage-level discriminator with
the trigger level set at 1.5 V. Negative-going edges in the range
20-350 nanoseconds per volt will result in reliable operation.
The negative-going output pulse is of constant amplitude and the
width is preset tooneofthree valuesdependentonthe p.r.f.inuse.

100 us to 3200 us
Fine adjustment 410 us

Delay:

400 kc/s maximum for short
delay lines
250 kc/s maximum for long
delay lines

—10°C to +60 °C

Pulse Repetition Frequency:.

Temperature Range: . .

Temperature Coefficient From —>5 parts per million deg.C

of delay: for long lines, to +50 parts for
very short delay lines
Supply: . 12V £59%, including ripple load

current 100 mA at maximum
frequency falling to 50 mA qui-
escent

Not to exceed 25 mA peak, 5 mA
average over any 50 ms period

Input Drive Current:. .

Unloaded 6.5 V nominal from
a source impedance of 700 2

1.3 us, 400 kcfs

Output Signal Amplitude:. .

Output Pulse Width:. . .

Pulse width Max. P.R.F.

i.3 us at 400 l;c7s
2.6 us at 200 kc/s
40us at 150 kefs

Logic Output

Current at logic 0: 1.2 mAq,
with +6 V supplies
Amplitude at logic 1: not
less than 5V

Dimensions:

24.5 x 17.3 X 41 cm

‘ terminal
supply —

| + | - | 0
+12V 412V 0 | toext. +6V

- B ‘ B | supply

~1BY | 0 =12V to positive

i ‘ terminal

+6V/0/—6V [+ 6V/—6V] 0

output pulse
excursions

+6Vto0

OQto -6V

Oto —6V
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FERRITE RECORDING HEADS

For these heads a very high-density ferrite is used. The gaps are made by a glass bonding technique
which guarantees sharply defined gap edges. This technique gives also the possibility of making multi-

track heads with well-aligned gaps.

Ferrite recording heads offer the advantage of low losses and great wear resistivity.

The heads are potted in a metal case.
The coil connections as well as an earth-
connection to prevent static charge of
the head are accessible at the under
side; they are designed as solder tags.

Standard gap lengths are 2, 3.5, 6.5, 12,
20 microns. The gap height depends on
the application and can be for instance
50-200 microns.

A range of heads in the following fields
is available: Audio, analog data recor-
ding, digital recording with either single
or dual gap per track, video, floating
heads for drums and discs, modulating
heads in static recording. All these
heads are available in single or multi-
track version, for instance:

1/4 inch 1, and 2 tracks, also 1-3 or
2-4 stereo

1/2 inch 3, 4, 7 and 8 tracks

1inch 7 (or 7+1) and 17 tracks

Record-head 4322 020 4027

bias current 5
modulation for full modulatlon
gaplength :

inductance (1 kHz, 100 mV)

4.5 mA £+ 1
0.85mA + 0.1
6.0 um + 1-0
7.0mH + 15%

5725 655
+0.02 002
Popie= - L i

|

5725
2002

A

s0%5"\ [T [ ], /90

.FIG1

: _GAP 'REC.6 'y pum
- g - il READ.3 *} pym

75max 43max

22+0.2

9 0°:\5~'

£
0
L el
;I decharging
tag

FIG3 FIG4

Replay-head 4322 020 4028

output at 1 kHz and

reference level 32 mH/mm 2
gap length . .
inductance (1 kHz—1 00 mV

7247101

3.8 mV £+ 10%
3 pum 4+ 1-0
75 mH + 15%,

Q-factor at 1 kHz . . 15 Q-factor at 1 kHz . . . 20

Q-factor ay 10 kHz . 45 Q-factor at 10 kHz 45

d.c. resistance 1.350Q 4+ 0.2 d.c. resistance 134+ 20

isolation (200 V) 1000 M2 insulation (200 V) . i @ 1000 M2

resistance tape-contact The output voltage of 3.8 mV + 109% applies
headfront 20 MQ2 to the whole tolerance range of L = 75 mH

+ 15% (abt 65-85 mH).
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PROFESSIONAL FERRITE RECORDING HEADS

For reference sake some tentative data of typical heads are given below:

Wri
Deseriise Tape No of Track Gap Ind. Bias Output curr:te
EETEn (inch)  tracks  width (mm) (micron) (mH)  (mA) (mV) .
Digital,  dual gap
- write 3 7 1.2 12 0.2 35
read 1 7 0.8 6 0.8 30
write i | 8 2 12 0.1 35
read 1 8 1.27 6 1.5 50
Audio ftﬁlitrack a o
T write 3 1 6.25 6 7 4.5 0.85
read + 1 6.25 3 75 3.8
,» halftrack
write 1 2 2.2 6 7 3.2 0.6
read 1 2 2.2 3 75 2.3
,, 1-3 stereo
write 1 2 2.75 6 7
read 1 2 275 3 40(75)
,, four track
write 1 4 0.5 6 7
read P s 4 0.5 3 75
,,» eight track
write 1 8 0.5 6 7
read % 8 0.5 3 75
,» seventeen track
write 1 17 0.5 6 7
read 1 17 0.5 3 75
Analog Instr.
 write ! 4 1.27 3 0.1 80 20
read 1 4 127 1.5 2 8
write 1 7(+1) 1.27/0.5 3 0.1 80 20
read 1 7(+1) 1.27/0.5 1.5 2 8
Video o
write/read 1 1 0.150r 0.27 1.5 0.012 10 50
Flying
R write/read drum 8 0.7 20 0.13 200 100°
4 write/read disc 9 0.5 6 0.084 27 115
a5 write/read disc 12 0.35 6 0.015 15 150

! The 4 tracks on }” tape is also available with 3 tracks plus a clock track. These heads can also be used interlaced,
to obtain twice the number of tracks on the same tape width of 1”.

? Can also be used interlaced.

3 Heads with 6 microns gap available; 16-track flying heads also available.

B114



Fixed capacitors






Electrolytic capacitors — selection guide
Polyester capacitors
Flat foil type, metallised .
Moulded type, metallised
Tubular foil type .
Paper capacitors for dlrect current
Insulated tubular type
Tubular type in aluminium casing 2
Tubular type in ceramic casing for hlgh voltages =
Box type for telephony
Rectangular box type
High-voltage types for smoothlng purposes
High-voltage types in insulated casing .
Types for interference suppression in motor cars
Paper capacitors for alternating current

Types for interference suppression in electrical appliances .

Box type

Special types .

Types for power- factor correction .
Mica capacitors

Moulded midget type

Moulded precision type .

Balancing telephone cable type .
Polystyrene capacitors

Balancing telephone cable type .

Tubular moulded type E

Ceramic capacitors — selection gmde

RC combinations

CONTENTS

c3

C60
C62
Cé4

Cc70
C72
C74
C76
c77
Cc80
c83
C85

Cc86
cs7
C94
C95

c97
c99
C102

C105
C107
C112
C138



ELECTROLYTIC CAPACITORS

INTRODUCTION

The electrolytic capacitors listed can be subdivided into the following groups according to their
principal applications.
1. wet aluminium capacitors

1a. the general-purpose programme

C426 series — miniature type
CA437 series — small type
C431 series — large type

1b. the extended-voltage programme

C436 series — small type
C433 series — large type
AC series - large type

2. wet long-life capacitors

C428 series — small aluminium type
C432 series — large aluminium type
C420 series — ultra small tantalum type

3. solid aluminium and tantalum capacitors

C415 series - solid aluminium type
C421 series - solid tantalum type

Group 1a: the general-purpose programme

This programme includes a large group of capacitors for low working voltages in an extended capacit-
ance range. In connection with the low working voltages and high capacitance values these types will
fulfil all requirements of transistorised equipment. The permissible ambient temperature range is
—40 to +70 °C, which is suitable for these applications.

The economy range of the C426 series consists of types with the same capacitance and voltage range
as the standard C426 series but in can sizes 4 and 6 only. Compared to smaller types they have
better characteristics, which make this range preferable for those cases where utmost miniaturisa-
tion is not required.

Group 1b: the extended voltage programme
These types can be used if high working voltages are required and also at higher working temperatures
up to 85 °C (C436, C433 series). Moreover in this range different mechanical versions are available.

Group 2: wet long-life capacitors

These types have a special construction resulting in better properties such as long service life and
high reliability for application in computers, telephone and other industrial equipment, where these
properties are of primary interest.

The C428 series have a limited capacitance range and are therefore specially suitable for coupling
and decoupling applications.

The C432 series have very high capacitance values and are therefore specially suitable for use in power
supplies of professional equipment. The admissible ambient temperature range is —40 to +70 °C.

A special group of capacitors which, regarding their properties, can also be arranged in group 2, are
the miniature wet tantalum types: the C420 series. These types combine excellent properties, long
service life and reliability with ultra small dimensions. Typical applications are hearing aids and other
very small transistorized equipment. The admissible ambient temperature range is —40 to 455 °C.

Cc2



ELECTROLYTIC CAPACITORS

INTRODUCTION

Group 3: solid aluminium and tantalum capacitors

The CA415 series are of cheap design and have good properties, the most important being unlimited
service life, high reliability, high stability; they are tested according to MIL-STD202. The permissible
ambient temperature ranges from —80 to 485 °C at full voltage.

The C421 series have about the same properties with very small dimensions. They are therefore very
suitable for miniaturised professional and military equipment. The permissible ambient temperature
range is —40 to +85°C (125 °C with derated voltage). C421 capacitors are conform MIL-C26655B,
styles CS12/CS13.

SELECTION GUIDE

[ \ | maximum
o . operating ‘ type ‘
application | capacitance range voltage range | temperature type | number | Page
| (1F) w9 | |
For general 0.32upto 400 i 4 upto 64 | 70/85 | miniature? C426 | C 4
purposes
(economy ‘ | ‘
range) |
For general 0.64 upto 500 2.5upto b4 70t miniature? | C426 C 8
purposes ‘ 64 upto 4000 | 2.5upto 64 70 small? C437 | C12
320 upto25000 4 upto 64 70 large2 | C431 | C16
|
Ifa high operating 40 upto 2000 2.5upto 64 85 small? C436 | C22
temperature 200 upto10000 4 upto 64 85 | large? C433  C26
is required ‘
For high voltages 2.5 upto 80 100 upto400 70 small? } C436 | C22
8 upto 500 100 wupto500 70 large? | C433 | C26
12.5 upto 250 64 upto500 70 screw-base?| C441 | C34
8 wupto 500 100 upto500 70 large? | special = C36
\ ‘ | series |
For long service 2.5 upto 320 4 upto 64 70 small2 | C428 | C38
life and high 900  up to 31500 6.4 upto 100 70 large> | C432 C42
reliability
For severest 2 upto 100 4 upto 40 85 solid  C415  C46
requirements, ‘aluminimum
long service life 0.33upto 330 6 upto 35 125 solid C4 C52
and high tantalum |
reliability
|
For ultrasmall 0.64upto 40| 25upto 25 39 wet i C420 | C56

dimensions | tantalum |

185 °C with reduced ratings % Wet aluminium
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C426 series - ELECTROLYTIC CAPACITORS

MINIATURE TYPE, FOR GENERAL PURPOSES (ECONOMY RANGE

-—ee

The economy range covers the whole capa-
citance and voltage range of the standard
C426 series, but in can sizes 4 and 6 only,
which offers the cheapest possible solution.
Moreover, these capacitors offer, compared
to smaller types:
(a) better low-temperature characteris-
tics;
(b) lower losses and impedances;
(c) longer service life and higher relia-
bility.
They are therefore preferable in all cases
where utmost miniaturisation is not re-
quired.
These capacitors are designed for operation
between —40 and +70 °C. They may also
operate at 85 °C for 12 hours per 24 hours.

C4

7264317

voLT
uF

032
040

250
320
400
500

CAN SIZE

| 4 | 64x18
6 10 x 18




ELECTROLYTIC CAPACITORS - C426 series

MINIATURE TYPE, FOR GENERAL PURPOSES (ECONOMY RANGE)

—
|
\JN |
L 38 L L 36%
) I I ‘
% —q \ 2t Toae
s
w2 Fig.1 LT o Fig.2
*37mm for can size 6 —
Dimensions (mm)
can | insulated version with axial leads | printed-wiring version
size | fig. | b, | L | fi D, L, s
& | 1| 67 185 | 2 | 87 | 25 | 762
6 1 104 18.5 1 2 | 129 25 10.16
tolerance on capacitance. . . . . . . . . . . . . ... ... —10/4-50%
temperaturerange « « w s 5 : 5 W EE ¥ EF R WS B 5 s wom —40/+70°C
peak temperature (12 hours per 24 hours). . . . . . . . . . . 85°C
peak voltage during 1 minute per hour:at  +70°C. . . . . . 1.125 x working voltage +0.5 V
at < 440°C. . . . .. 1.25 x working voltage +0.5V

climatic group number . . . . . . .. oL 0oL 40/70/56 (IEC)

Composition of the type number C426../. .

insulated: AR «

» capacitance value (uF)

p.w. version: CB 4———' |———p voltage indication (V)

Example: The type number of a 25 uF/25 V capacitor, p.w. version, is C426CB/F25
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C426 series - ELECTROLYTIC CAPACITORS

MINIATURE TYPE, FOR GENERAL PURPOSES (ECONOMY RANGE)

can ‘

workin ] leakage | ripple
voltagf capdcitance curreitl i curprint2
(v) (1F) (uh) | (mA)
4 8 ‘ 41 ‘ 16
4 125 30 40
4 400 73 1 125
6.4 32 15 16
6.4 100 37 40
6.4 320 85 125
|

10 YA 37 40
10 ‘ 200 85 125
16 ; 2.5 4 16
16 16 { 18 16
16 |40 37 40
16 125 85 125
25 | 1.6 4.1 16
25 10 18 16
25 25 37 40
25 80 85 ‘ 125
40 1 4.1 1 16
40 64 | 18 16
40 16 |37 40
40 50 85 125
64 0.32 ‘ 2 ‘ 16
b4 0.64 4.1 ‘ 16
b4 4 18 ‘ 16
A 10 37 40
64 32 85 | 125

dissipation |

factor
(tan o)

0.15
0.30
0.30

0.15
0.30
0.30

0.25
0.25

0.10
0.20
0.20
0.20

0.10
0.15
0.15
0.15

0.10
0.10
0.10
0.10

0.10
0.10
0.10
0.15
0.15

: impedance? n:ﬁbeer
i (2) suffix
5 | B8
6 . B125
18 B40O
6 | C32
6 C100
1.8 | C320
\ | D64
\ 1.8 ‘ D200
|
‘ 5 E2.5
1 6 E16
6 E40
‘ 1.8 E125
6 F1.6
6 F10
6 F25
| 1.8 F80
10 G1
6 Gb.4
| 6 G16
1.8 G50
18 | H0.32
12 | HO.64
; 6 | H4
1 6 H10
‘ 1.8 H32

! Maximum leakage current at 20 °C after 5 minutes
2 Maximum permissible ripple current at 100 c/s
3 Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C426 series

MINIATURE TYPE, FOR GENERAL PURPOSES (ECONOMY RANGE)

Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Can size 4 Can size 4
4 7246314 4 7246315
1? === ! === 13 ==Can size £ ~64%18mm
S e e e i e s e ] 1= & WF/64 V
Q) F——— o () 2= 64 WF/40 V
2 I I o 2 I +—+3= 10 pF/25 v
5 | 5450 5 [ 16 pF/16 v
10° =F ,‘ T = f{i 10 o 32 uF/64 V 4
=t = be — s 3 T comems i ]
5 : === ‘sj : 5 ;
2 RS = =71 [ | 2 chs
|
10? N~ mm 102 [~ 5
N =+ +————“[j000
5 [\ i e i cls 5 =3 E o
! 1 | ) [ O ] 11
2 L N\ L\\; L te] | 2 ~— pteti2 1
10’ ‘ 10’ T~ 3 Liooo
= N == T+ — 3—1 cls
WE=== S 5 5
TN T" |
2 R 2 Q\
10° [Can sx;;A—s.zmaﬁm 10° = N
1= 032 uF /64 V === t XF‘W
5 2= 5 |
R 2 =SHo
4= 16 wF/25 V | [
2 (52 75 LF/16 VI % T ‘
0'l6=8 GFr & v 10" |
-40 -20 0 20 -40 -20 0 20 40 60 80 100
T (°C)
Can size 6
4 _7246200A
Can size 4—6,4’7:1‘Bhrr$ryn 10 i-Can size6-10%x 18mm |
= 10uF/64 V Z H c/on
2= l6liF740 v @) = Reppek
3= 25puF/25 V I T 50 WF/40 V
s WNFrTe v 3 80 uF/25 V
= B4bLF/I0 v 4= 125 4F/16 V
—i6= 100uF/ 6.4V - ; §§8:‘§5'?,J q
7= SUF/ 4V g i Janesos
11 ) ié 2 1
T
2 ] e
—— e 3l
i 5:0cs
) —
=
=,
T~
e
4ki000
2 —~—— c/s
[ SsHE
0 7 |
10 — : , g
’tar\\\ =t =) . > Z =
5 = k§ i 5 | =Si==
I 7 » EEE e
2 i T 11 X ke/s
107 L ‘ 10 -
-40 -20 0 20 40 60 s 100 -40 -20 0 20 40 60 _ 80 100
T (°C) T i(°e)
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C426 series - ELECTROLYTIC CAPACITORS

MINIATURE TYPE, FOR GENERAL PURPOSES

These capacitors are specially suitable for
coupling and decoupling in miniaturised
electronic equipment, such as transistorised
pocket radio receivers, personal tape recor-
ders and similar applications.

They are available in an insulated version
with axial leads for conventional wiring and
in a version for vertical mounting on printed
wiring boards. The two smallest cans are
also available in anon-insulated version with
axial leads.

For applications in which utmost min-
iaturisation is not required we refer to
the economy range (see preceeding

pages).

@ non-preferred type
Cc8

Maximum d.c. working voltage

7260233

voLT

WF

25

8
4

¢ v E F
64 10 1 25

G K
40 64

0.64
0.8

1.25

12.5

6
20
25
32
40

64

80
100
125
160
200
250
320
400
500

CAN SIZE

3.1x10 mm

45x10 mm

| 58510 mm_|
6.4x18 mm

8x18 mm |

10 x 18 mm




ELECTROLYTIC CAPACITORS - C426 series

MINIATURE TYPE, FOR GENERAL PURPOSES

34 L 34

0y* I — TS
H,, S \
T Ne=Cee |
sz g Fig 2b
3| ~
~
= *_T - 34){ L 3= L] >a 3‘: i P’ ‘
PIeL ] i
juLng & & === Pt L‘,?*_ [ 08¢-
Iy | : ¢ S |
St Fig b . = | 5|
e 16+ 42 = 37mm for can size 6 ‘ eEee
Dimensions (mm)
insulated version with axial leads printed-wiring version
¢ | .
can | d ‘ fig. D, | Ly ‘ fig. 1 D, Ly S
size |
1 0.5 1a 3.4 10.5 1b 3.8 10.8 2.54
2 0.6 ‘ 2a | 4.8 ‘ 105 | 1b 5.2 108 | 2.54
3 | 06 2 | 61 105 | 1b 6.4 10.8 3.59
4 ‘ 0.8 2a 6.7 18.5 2b 8.7 25 7.62
5 ‘ 0.8 ‘ 2a | 8.3 185 | 2b 10.3 25 ‘ 7.62
6 | o8 22 | 104 | 185 2 129 | 25 | 1046
tolerance on capacitance: cansize 2-6. . . . . . . . . . . .. —10/4+ 50%
eanSize: s v wm v v s mw a8 w6 —10/4100%,
temperature range: cansize 2-6 . . . . . . . . . . . . . .. —40/+ 70°C
CANBIZET @ @ 5 5 5 & & B 6 o9 w0 oW w e —40/4 60 °C
a.c. voltage, without d.c. voltage . . . . . . . . . . . . . .. 2.5V types: 0.25 Vs
4V types: 0.4 Vips
6.4V types: 0.6 Vi pnq
10-64 V types: 1 Vi
peak voltage during 1 minute per hour:at  +70°C . . . . . 1.125 x working voltage +0.5V
At AT v s e s 1.25 X working voltage +0.5V
climatic groupnUmbEr v «w v v v ¢ ¢ v w v v v v w55 o ow 40/70/56 (IEC)
Composition of the type number Cu2.. 7. .
insulated AR (AS for can size 1) ¢——— l ‘ » capacitance value (uF)

p.w. version CB (CA for can size 1) ¢ p voltage indication (V)

Example: The type number of a 10 «F/16 V capacitor, insulated, is C426AR/E10
(@



C426 series - ELECTROLYTIC CAPACITORS

MINIATURE TYPE, FOR GENERAL PURPOSES

| . | g | e =
working g 1 leakage ripple | dissipation : 3

can | voltage capacitance current! current® factor impedance
i v wh | wA | (mA) (ano) | (2
1 2.5 10 3.1 2.5 0.35 100

2 2.5 | 40 | 8 10 0.35 | 24
3 | 25 80 14 20 | 035 12

i | 25 160 25 40 0.35 6

5 ‘ 255 320 i | 0 ‘ 0.35 ‘ 3.
6 25 | s 5 35 1.
1 4 8 3.5 cz> 5 0.3 100

2 | 4 32 ‘ 10 1 ‘ 0.3 24
3| 4 o 18 2 0.3 T
7 4 | 125 30 40 0.3 6

5 | % 250 55 ‘ 80 | 03 1 a
6 4 400 | 73 | 125 0.3 \ 1.8

‘ 6.4 6.4 41 ‘ 2.5 0.3 100

1 : X ;

2 | 5 25 12 | 10 03 24
3 6.4 50 21 ‘ 20 | 03 12

4 6.4 100 37 40 0.3 6

5 64 | 200 63 ‘ 80 | 03 3
6 64 | 320 L 8s 125 | 03 1.8
1 10 4 41 2.5 0.25 100
2|10 |16 ‘ 12 |10 023 24
3 10 32 21 20 0.25 12
4 10 64 37 40 0.25 6

5 | 10 o125 I 80 | 025 3
6 10 200 85 125 0.25 18
1 16 2.5 4A 2.5 0.2 100
2 16 10 12 10 |02 24
3 16 20 21 20 L 02 12
4 16 40 37 40 0.2 ‘ 6
5 16 |8 e & ‘ 0.2 3
6 16 125 85 125 0.2 1.8
1 25 | 16 | 4 ‘ 2.5 0.5 100

2 25 64 12 10 |04 | 2
3 25 125 1 015 1

% 25 25 37 40 0.15 6

5 25 | 50 63 80 | 015 3
6 25 80 85 125 . 015 1.8
1 40 1 ‘ 4 2.5 ‘ 0.10 100

2 40 4 12 10 | 010 24
3 40 8 21 20 | 010 12
4 | 40 16 37 40 010 | 6
5 40 | a2 63 80 [ o010 3
6 40 50 85 125 | 010 1.8
1 64 0.64 4.4 2.5 0.15 100

2 64 2.5 12 10 0.10 24
3 64 5 21 20 0.10 12
4 64 10 o w 40 010 6
5 64 20 63 | 80 0.10 \ 3
6 64 32 85 125 0.10 1.8

Types of which the type number suffix is printed in bold letters are preferred.

1 Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100c/s
3 Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C426 series

MINIATURE TYPE, FOR GENERAL PURPOSES

Impedance graphs
The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Can size 1 Can size 2 Can size 3
22641 4 2744200 Can size 3-5.8#x10mm
106 7244138 jj - 266199 70 T
i ] Ican size2-4.5%x10mm] | E I= 5 WF/64 V
E—Cansze! 3.29x10mm H o ;i_{ i ey
= 0.64pF/64 V 25 uF /64 V i) 12.50F/25 V
WF/40 v 4 uF/40 v = 20 WuF/ 16 Vv
1.6 uF/25 V GApF/ZS v 2 32 wF/l10 Vv
5 WF/16 V F/16 V 5 | 50 uF/ 6.4V
BF/10 Vv 4 ¢ F710 v 10 64 WF/ & V 4
4 uF/ 8.4V 25 uF/ 6.4V S 80 uF/ zav 4
8 uF/ 4V uF/ & v o ==t
uF/ 2.5V BF/ 2.5V |

2 AR ' S S S S (i A 1

1 . 8 100 L = =
0,020 0 20 40 60 80 100 4020 0 20 40 €0 so 100 i 20 0 20 4o 60 80 100
T (°C) T (°C) T (°C)

Can size 4 Can size 5

10“ 726420
==: £ —iCan size 4-6.49x18mm:

7266202

+—F—Can size5-8#x18mm
20 yF/ 64 V

726203
size6-10%x 18 mm 3
32 uF/64 V

400 UF/ 4 V
500 pF/ 2.5V

0 === S ===
N==== P@k
= T4k 1000
2 [ T | e c/s
10° ! 8l | | !
5 ESSS==SS0 v'!’lglf)o: S=E=S=S === 5 = L 8
i 0 I o - - T = ~ 1=
e ] ) %ﬂ 100 =1 | \>‘l 100
2 ; T I 5 i} I L1 L NN afkess Z' T T 8 [ ke/s
4 | : r
4020 0 20 40 6080 100 0 e B E Tp 4020 © 20 %0 80_é0 WD
THEC)

% T (°0)
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C437 series - ELECTROLYTIC CAPACITORS

SMALL TYPE, FOR GENERAL PURPOSES

Maximum d.c. working voltage

1268222

These capacitors are specially suitable for

2 G T : 1%
coupling and decoupling in small transistor- O 8 ¢ D E F G H
ised equipment, such as portable radio re- uF 25 4 64 10 1§ 25 40 64VOLT
ceivers and personal recorders, and similar
applications where high capacitance values ;

7 00—
are needed. fo
This new range of electrolytic capacitors, 50
to be considered as an extension of the
miniature C426 series, is characterised by 100
interesting features: small size, high ca- 125
pacitance values and a long service life. 0{

The sturdy mechanical construction — with 160 )
welded terminals — ensures long and reliable - ).
operation. Low leakage currents could be /
achieved by employing highly purified ma- 250 —0
terial and by a carefully controlled manufac-
turing process. 2
400 f_fo ]
© 500
|
640 ’%1 2 !
|
800 |
000 - 6{72 3
1250
1600
2000
2500
CAN SIZE
3200 00 [ 10x30mm |
2606 | 01 (125 x30mm
02 15 x30mm
@ non-preferred type | 03 | 18x30mm
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ELECTROLYTIC CAPACITORS - C437 series

SMALL TYPE, FOR GENERAL PURPOSES

Y
\)N‘
47 Ly 47
= QL[ ose
S =—=q ; i S |
08¢ D%
) . rzczziens = vk
Dimensions (mm)
insulated version | printed-wiring version
can size | | 7
| D, ; L \ D, \ Ly L S

00 | 10.4 . 305 | 128 393 10.16

01 | 129 ‘ 30.5 ‘ 15.2 39.3 ‘ 10.16

02 1 15.4 ‘ 30.5 17.8 | 39.3 ‘ 12.70

03 18.5 ‘ 30.5 ‘ 20.8 | 39.3 | 15.24
tolerance on capacitance. : m s« = & 5 5 @ om £ 5 5 e o ... . —10/450%
teEMPpEratuUrei range o » 2 s w w W & 3 5 @ @ @ & <« owmow 5 . s —40/470 °C
peak voltage during 1 minute per hour: at +70°C . . . .. 1.125 x working voltage +0.5 V

at < 440°C . . . . . 1.25 X working voltage +0.5V

climatic group number . . . . . . . . ..o 40/70/56 (IEC)

Composition of the type number C437.. . .

insulated: AR «

p capacitance value (uF)

p.w. version: CB 4——— L p voltage indication (V)

Example: The number of a 1000 uF/6.4 V capacitor, insulated, is C437AR/C1000.

C13




C437 series - ELECTROLYTIC CAPACITORS

SMALL TYPE, FOR GENERAL PURPOSES

i " dissipation
working capacitance | P

leakage ripple | .

:fn voltage | current! ‘ current?® factor impedance

= (v) (Wh) | (eA) (mA) (tan o) (@) suffix

| |
00 2.5 1000 100 200 0.35 | 1.0 | A1000
01 2.5 1600 145 300 0.35 ‘ 0.8 A1600
02 2.5 2500 215 400 0.35 0.8 A2500
03 2.5 4000 325 | 550 | 0.35 0.8 A4000
00 4 800 120 | 200 0.30 1.0 i B 800
01 4 1250 175 | 250 | 0.30 | 0.8 | B1250
02 4 2000 265 350 | 0.30 0.8 B2000
03 4 3200 400 500 | 0.30 0.8 B3200
00 6.4 640 145 ‘ 200 | 0.25 1.0 C640
01 6.4 1000 215 | 250 0.25 0.8 C1000
02 6.4 1600 325 350 025 | 08 C1600
03 6.4 2500 500 500 0.25 0.8 C2500
00 10 400 145 200 0.20 1.0 D400
01 10 640 215 250 0.20 0.8 D640
02 10 1000 325 350 0.20 0.8 D1000
03 10 1600 | 500 500 0.20 0.8 D1600
00 16 250 145 150 0.15 1.0 E250
01 16 400 215 250 0.15 0.8 E400
02 16 640 325 300 0.15 0.8 | E640
03 16 1000 500 450 0.15 | 0.8 | E1000
00 25 160 145 125 0.15 | 1.0 F160
01 25 250 215 | 200 0.15 | 0.8 F250
02 25 400 | 325 | 250 0.15 | 0.8 F400
03 25 640 | 500 | 350 0.15 ‘ 0.8 F640
|

00 40 100 ‘ 145 125 0.1 1.2 G100
01 40 160 | 215 200 0.1 | 1.2 G160
02 40 250 | 325 250 0.1 0.8 G250
03 40 400 500 1 350 0.1 0.8 G400
00 64 64 145 100 0.1 1.0 Hé64
01 64 100 215 150 0.1 142 | H100
02 64 160 325 200 0.1 | 1.2 | H160
03 64 250 500 250 0.1 \ 0.8 | H250

Types of which the type number suffix is printed in bold letters are preferred.

1 Maximum leakage current at 20 °C after 5 minutes
2 Maximum permissible ripple current at 100 c/s
3 Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C437 series

SMALL TYPE, FOR GENERAL PURPOSES
Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Can size 00 Can size 01
72466194 104 7264195
E @,3 Can size00-10%x30mm > =< == ﬁCan size 01-12.5%x30mm
i —
T T . 00 pF/64 v
o) GopF/40 v
2 3= 250uF/25 V

4= 400 pUF/16 V
5= 640pF/10 V o
1000 uF/ 6.4V
1250 uF/ 4 V
1600 uF/ 2.5V

10" L 10’
-40 20 0 -40 20 0 20 40 60 80 100
T (°C)
Can size 02 Can size 03
10 3 ey
. ECan Sz 0315 x30mm 10 S Can size03-16%30mm
= 1= 160uF/64 V z __|_¢_t 1= 250uF/64 V
Ti2= 250uF/40 V Q) —+2= 400 uF/40 V
) 3= 400pF/25 V | 2 b+ L 13- e40pF/25 v
4= 64OUF/16 V 4= 1000uF/ 16 V
10° ===5= 1000pF/10 V < 442 | | L5 1600uF/10 V +
= g2 Es: 1600 uF/ 6.4V | —— s=2500uF/ 6.4V
5 o 7= 2000uF/ 4 V ! 5 1 ——17= 3200 4F/ 4 V
[ T Ti8= Z=oopF/ 2.5V ! T [18= 4000 uF/ 2.5V
7| Y
o T =i}
10? e ) ‘% : = l
5 §¥‘—‘—{‘ e e . = T =
[ T | O O ) O A\ I B Vc/<s
2 —t D e S I D O Y I
NS | B ] 5
10 = ey | 10° =8 =
" S e e e e e e = ——
A Q = = I 5 5 ==t s — £ 1000
2\ 1 i e \3
T8 EEEEEEE T 100
fg\:\*\ = i 107! . L8 ke/s]
= =i = =
5 ; ===

| 2 |
-40-20 0 20 40 60 80 100 ',5 5070 20 40 60 80 100
R ] T (°C)
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C431 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR GENERAL PURPOSES

[

This range of high-capacitance electrolytic
capacitors has been developed for coupling
and decoupling applications in mains-oper-
ated transitorised equipment, and their
design makes them particularly suitable for
television receivers. In applications of this
type high alternating currents are often in-
volved; therefore, special attention has been
given to the current rating of these ca-
pacitors.

A special construction guarantees a very
low equivalent series resistance which makes
them suitable for high ripple currents.
The capacitors are insulated, whereas a non-
insulated version is available upon request.
The five can sizes cover a range of capacit-
ance of from 320 to 25000 uF with working
voltages between 4 and 64V ..

Double versions are available in can size 7,
triple versions in can sizes 9 and 10.

The construction is such that one section
may be loaded with a very high ripple cur-
rent, whereas the ripple voltages of the
other sections, due to parasitic capacitances,
remain very low.

C16

Maximum d.c. working voltage

2284219

voLt B8 ¢ b E F 6 H
uF ¢ 64 10 16 25 w0 &
320 //5#7
400
640
800 5 )—(6)—(
1000
1250 GG
1600 r /f])—
2000 G 7{
2500 AQ 10
3200 )
4000 6 mj'/
5000
6400 10)
8000
10 000
12 500
16 000
p— CAN SIZE
5 | 27x49mm
25 000 6 25 x49mm
7 25 x 80mm
32 000 9 | 35x80mm
10 40 x 80mm




ELECTROLYTIC CAPACITORS - C431 series

LARGE TYPE, FOR GENERAL PURPOSES

\\
éﬂr@)

A . J
S

Single version
Can sizes 5, 6,7, 9,10

Double version
Can size 7

Dimensions insulated version (mm)

can size 5 ] 6 7 9 10
D 22 | 26 | 26 | 36 | a4
L 51 50 | 81 8 81

Triple version
Can sizes 9 and 10

The insulated version is preferred. The dimensions given should be
decreased by 1.0 mm for the non-insulated version.

tolerance on €apacitalce. o« « « . & w & & s & & & & & & & @ & —10/+50%

tEMPpErature range o + & o w o s » & @ & & & B & & & 5 & & @ —40/+470 °C

peak voltage during 1 minute per hour: at +70°C w5 & 5 s 1.125 x working voltage +-0.5V
at =< H40°C 5 5 5 s s 1.25 x working voltage +0.5V

climatic group number . . . . . . . .. . L. 40/70/56 (IEC)

Composition of the type number C&31.. /. .

P capacitance value (uF)

insulated: BR g——— L——p voltage indication (V)

Example: The type number of a 10000 1F/16 V capacitor, insulated, is C431 BR/E 10000.
c17



C431 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR GENERAL PURPOSES

Fig. 1 Fig. 2

Mounting brackets

To facilitate vertical mounting, a series of rigid brackets made of cadmium-plated steel are available.
They can easily be slid over the capacitor and then fixed to it with a bolt and nut. They are provided
with two mounting lugs and, except the smallest version, with two supports to give stability in the
cross direction.
Four types are available, one for each can diameter of the capacitor range. They are delivered without
bolts and nuts.

dimensions (mm) | i
- — | figure i type number

can size | —
| a 1 b 1 c 1 d
5 37.0 +0.2 21 — 15.5 1 B1 271 21
6,7 41.540.2 25 35 18.5 | 2 B1 271 22
9 ‘ 51.540.2 35 45 | 23.5 | 2 B1 271 24
2 B1 271 25

10 ‘ 56.5 4 0.2 40 50 26 ’




C431 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR GENERAL PURPOSES

| dissi-
: A workin capa- leakage ripple- | pation | . s | type number
version canisize Voltagg ‘ citance | current! ct;rr;r)'lt" (factor) i 'mp:j:jnce1 | suffix
(V) | (uF) (mA) | (m. tano) | (2 L = -
| 6 4 5000 | 0.6 1000 0.50 0.25 B5000
single 7 | % 8000 1.0 1300 \ 050 | 016 B8000
| 9 4 | 16000 2C 2100 | 0.50 016 B16000
10 4 25000 3.0 2500 | 0.50 016 | B25000
single 6 64 | 4000 08 | 1000 | 045 | 0.25 ‘ C4000
7 6.4 6400 1.0 1300 | 0.45 0.16 C6400
| 9 6.4 12500 2.4 2100 | 045 | 0.6 | c12500
| 10 6.4 20000 | 38 | 2500 | 045 | 0.6 €20000
SHERFAE I TR
| 7 10 | 5000 15 | 1300 0.4 gfus Dsgggo
9 10 10000 30 | 2100 | 0.4 16 D1
\ 10 | 10 16000 | 48 | 2500 | 04 | 016 ‘ D16000
single 5 16 1250 0.6 700 | 0.25 0.40 E1250
) 6 16 2000 1.0 ‘ 1000 | 025 | 025 | E2000
b7 16 3200 | 15 1200 035 | 0.16 ‘ E3200
| 9 16 6400 3.0 1800 | = .
10 16 10000 48 | 2200 | 035 o | E10000
|
= | k| B Bl =R e
7 | 25 2000 | 1.5 1100 | 0.2 | 8.16 ‘ :zggg
9 25 4000 3.0 1700 | 0.25 16 |
10 25 6400 48 2000 @ 0.25 0.16 F6400
e gl g | o) o) mem ) e G
7 40 1250 | 15 1100 | 0.15 gf16 | 812338
9 40 | 2500 3.0 1700 | 0415 16
10 40 4000 48 | 2000 | 013 0.16 G4000
single 5 6 | 320 | 0.6 | 500 | 010 | 040 | H320
6 64 500 1.0 800 | 010 0.25 H500
7 64 800 1.5 1100 o0 o1 Hgoo
9 64 | 1600 3.0 1700 10 | 16
10 64 zsoo‘ 48 ‘ 2000 ‘ 0.10 016 | H2500
|
double 7 4 2x4000 | 2x0.5 | 2x650 | 0.50 | 2x0.40 B4000 -+ 4000
| 7 64 | 2x3200 | 2x06 | 2x650 | 045 | 2x040 €3200 + 3200
|7 10 2%2500 | 2%0.75 | 2x650 | 0.40 | 2x0.40 D2500 -+ 2500
7 16 2x1600 | 2x075  2x600 | 035 | 2x040  E1600+1600
7 25 2%1000 | 2x075 2x550 & 0.20 2x0.40 FI000-+1000
7 40 2% 640 | 2x%075| 2x550 = 015 | 2x04 +
7 64 2x 400 | 2x075 2x550 = 040 | 2x0.40 H400 + 400
triple 9 4 3x5000 3x06 | 3x700 = 050 | 3x0.25 B5000 -+ 5000 + 5000
10 4 3x8000 | 3x1.0 | 3x800 | 050 | 3x016 | BB0OO- 80008000
triple 9 | 64 |3x4000 | 3x0.8 | 3x700 | 045 | 3x0.25 | C4000+4000-+4000
10 6.4 | 3x6400 | 3x1.2 | 3x800 | 045 | 3x016 C6400 + 6400 + 6400
triple 9 10 | 3x3200  3x1.0 | 3x700 | 0.40 | 3x0.25 D3200 + 3200 + 3200
10 10 3%5000 | 3x1.5 | 3x800 = 0.40 | 3x0.16 D5000 + 5000 + 5000
triple 9 16 3%2000 | 3x1.0 & 3x600 | 035 | 3x0.25 | E2000+2000-+2000
10 16 3%x3200  3x1.5 3x700 | 035 | 3x016 E£3200 -+ 3200+ 3200
triple 9 | 25 3x1250 | 3x1.0 | 3x550 & 0.25 | 3x0.25 F1250 4125041250
10 25 3%x2000 @ 3x1.5 | 3x650 | 0.25 | 3x0.16 F2000 -+ 2000 + 2000
triple 9 | 40 | 3x 800 | 3x1.0 | 3x550 | 045 | 3x0.25 G800 +800 -+ 800
10 40 3%1250 | 3x1.5 | 3x650 | 045 | 3x0.16 G1250+1250+1250
eiple 9 64 3x 500  3x1.0 | 3x550 | 040 | 3x025 | H500+500+500
10 64 3x 800 = 3x1.5 | 3x650 | 040 | 3x016 H800 -+ 800 + 800

! Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100 c/s
* Maximum impedance at 20 °C and 100 k¢/s
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C431 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR GENERAL PURPOSES
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frequency (c/s)

Series resistance of a 16-64 V single capacitor as a
function of frequency.

7246868
P 1 11
1 B A 1
@ 1 ﬁr; ! T
a1 a1 M A A
1 8 } IRNAN | | I
S it et | e
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frequency (c/s)

Series resistance of a 16-64 V double capacitor as a
function of frequency

7246869
15)
Rs
()
Il
1
can size 7]
T
— T~~~
05 i — T
— 1 —
] ~
g 3
W2 & ¥ 2 5 © 2 B P02 5 A
¥ frequency (c/s)

Series resistance of a 16-64 V triple capacitor as a
function of frequency
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can size 10

o dissipation (W)
= f "
|

T EEENEA
‘Llsoiﬁ

temperature (°C)

‘ | || |
0 20 40

Dissipation factor of a single capa-
citor as a function of temperature

o dissipation (W)

——«‘can slze 10 [ || ; ‘l —
7 &Y
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60
temperature (°C)
Dissipation factor of a double capa-
citor as a function of temperature



Impedance graphs

ELECTROLYTIC CAPACITORS - C431 series

LARGE TYPE, FOR GENERAL PURPOSES

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing

a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Can size 5

3
10 7284180

Can size 7

) 1= 320uF/64

2= 500uF/40

2 [T T T T2 gooher2s
2 | 4= 1250uF/ 16
10 E{%jifs: 20000F/ 10

o Hﬁl; =Can 2izas- -21Px49mm

v

v
v
v
Vi

72600183
—4+Can size 7-25%x80mm

000uF/ 25 V
200uF/ 16 V
000pF/ 10 V
400UF/ 6.4V
7= 8000uF/ 4 V

-40 -20 0 20 40 60 80
T (°C)

20 40 60 80 100

7264186

= TiCan size 9-359x80mm

'—40 =20 0 20 40 60 80 100

T {ee)

Can size 10

2266188

%Qn 5iz210-40#x80mm |

1= 2500uF/64 V
F——T—1———T12= 4000uF/40 V
—t—T—T—T—T13= 4600pF

/

| L /
: 5 ISOOOpF;

i

S
6=20000uF
;=25000pF

.

20 40 60 80
T (°C)

1 - |
100 —40 20 0 20 40 60 80 100

50c/s
}

11000
c/s3

T
t——+ 1100
T T T L1lke/s

‘;‘ T T |
L

T (°0)
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ClU36 series - ELECTROLYTIC CAPACITORS

SMALL TYPE, FOR HIGH AND LOW VOLTAGES

Due to the high working voltages and per-
missible temperature these small size capa-
citors are suitable for decouplingin all kind
of tube equipment such as radio and tele-
vision receivers and similar applications.
They have been designed for operation
between —40 and +70 °C.

However, the capacitors with d.c. working
voltages up to and including 100 V may also
operate at 485 °C for 12 hours per 24 hours
provided that the applied d.c. voltage is not
higher than 649 of the nominal working
voltage.

® non-preferred type

€22

— A

Max. d.c. working voltage

7266856

voLt

MF

25 64 16
4 0 25

ABCDEFGHJKLMNEPA
40 100 200 300 400
64 150

voLt

1000
1250
1600
2000

CAN SIZE

_10x 20mm
10x 0mm |
125 x 30mm |
15x 30 mm |
18 x 30 mm




ELECTROLYTIC CAPACITORS - C436 series

SMALL TYPE, FOR HIGH AND LOW VOLTAGES

47 Ly

47

le—ctt

Dimensions (mm)

% |
= 08¢

724221601

| insulated version

printed-wiring version

can size

\ D, | L, b, | L, \ S

0 ‘ 10.4 | 18.5 128 | 26 | 1046
00 ‘ 10.4 } 30.5 12.8 ; 39.3 10.16
01 \ 129 30.5 15.2 39.3 10.16
02 15.4 ’ 30.5 17.8 39.3 12.70
03 18.5 30.5 20.8 \ 39.3 15.24

tolerance on capacitance: for working voltage < 64V . —10/+50%,

for working voltage > 100 V . —10/430%
temperature range . « « : ¢ ¢ o o8 o© & CRT RN B, —40/470°C
peak temperature for workmg voltage = 64 V (12 hours
per 24 hours) . i % 85°€

peak voltage durlng 1 minute per hour at

at < +440°C
climatic group number . . . . . . . . . .
Composition of the type number Cll36 .o

insulated: AR «

p.w. version: CB «

+70 °c

f

1.125 X working voltage +0.5V
1.25 x working voltage +0.5V
40/70/56 (IEC)

p capacitance value (uF)

L—p voltage indication (V)

Example: The type number of a 12.5 4F[150 V capacitor, insulated, is C436AR/K12.5

ca3




ClU36 series - ELECTROLYTIC CAPACITORS

SMALL TYPE, FOR HIGH AND LOW VOLTAGES

can
size

working
voltage

(V)

v,

SoogoanRRRNNNN
R SRR

400

capacitance
(F)

500
800
1250
2000
400
640
1000
1600
320
500
800
1250
250
400
640
1000
160
250
400
640
100
160
250
400
64
100
160
250
40
64
100

leakage
current!

(1A)

65

85
120
180

75
100
145
215

85
120
180
265
100
145
215
325
100
145
215
325
100
145
215

240

ripple
current®

(mA)

dissipation
factor
(tan o)
0.35
0.35

o
w
(SR

vUUULUUUNOOoOOoOoOLIULTULILY

IS IGIMICICIIGIGINIGICISINIGICIOIGICICIGIG I ICIGIG I IGIGIGIG OIS GGG G G G G G SIS TR O O T T T LY SR AR AR AR AR A)
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uurUunUUUTUULLULTUNULLLLUTULTLULTULILULTULTULTULTLTULTULTLTULTULT LT D

impedance?®
(2

=
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)
NOOUNOUIOOOUEUONACOONWUENWUIEUISRNARS SR AN S AARN AR AR AR APRARARNB AN AR

-0 o
hWooooo0oDOOOOOOULORDODODODOODODODOOOrNORDONOODOMCrOOMNOODONMNODOMNCODONODOMODDONOD

N W

* Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100 c/s
* Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C436 series

SMALL TYPE, FCR HIGH AND LOW VOLTAGES

Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table

Can size 00 Can size 01

10°
z

Q)
2

10°
=====:

o
+Can size00- loﬂxsommi
4O pF/64 V

N TR
&
o
b

1000
/s 1
[ ‘ooj NS mol
10.1 ! § '“"/5 10" | = S S O O 1Y 1O S ﬂ
~40 -20 0 20 40 60 80 100 -40 -20 0 20 40 60 80 100
T (°C) T (°C)
Can size 02 Can size 03
104 —— 7266178 106 7266178
> =5 F=HCan size02-15$x30mm = == 1_._x_,\,an 5i2203-18%x30mm
() ‘4%1- ggw;;% v ) »4*—; 1= |soprsA v
T T 0 v T T 2= 250uF/40 V
2 t 250 uF/ 25 V pJ 1 S T o bOOSF/ZS v
v 5 4= G4OUF/T6 V
= 640y Voo 10 1000 WF /10 V -
800 uF/ 6.4V E===SE ‘—46= 1250 uF/ 6.4V
—7= 1000 uF/ 4 V 5 = 1600 uF/ 4 V
8= 1250 yF/ 2.5V O 1 8=12000 uF/ 2.5V
- 2 N 1
R
N N e —
5 4{ SS====
SE==========

=z ~50c/s 10’
5 —— 5 = 5 so:/j;
LN NS o o e o e e
; N i |, ]
I gy | l
10° N N 10°
i D 310003 =
5 t T sfc/s 5 :
= I ‘? IH »mo
il 00
2 . | ‘ OJ kcls 2_‘
10 -40 20 0 20 40 60 80 100 10—40 -20 0 20 40 60 80 100
T (°C) T (°C)
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C433 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

Maximum d.c. working voltage

726 4855

Due to the high working voltages and high LT | B CDEFGHJKLMNPQRS
permissible temperature these capacitors 64 B 40 100 200 300 400 500
are suitable for use in power supplies of uF 4 0 25 64 B0 250 350 4%
tubz equipment. ‘ ‘
There are ten can sizes and three mechani- g I 1
cal versions. 16
(a) Capacitors with soldering terminals 25 |
acting as positive and negative terminals 33
either suspended in the wiring of the 56
equipment or fixed by means of a
bracket. i T
(b) Capacitors in a can the edge of which is 100 B
provided with three or four twistable 200 b
terminals for fixing the capacitor and 250 1 \_ B
acting as negative terminals. One or two | |
soldering tags on the seal serve as posi- 229
tive terminals. L e e e
(c) Printed-wiring capacitors. The can is 500 ! @7@ | ]
equipped with a built-in metallic base 640 | ‘ ]
which contains three or four soldering 4 | ‘
terminals for the attachment and acting [ / | |
; : ; |
as negative terminals. One or two pins e ( ‘ \
through the seal serve as positive ter- 1250 |—— - 1
minals. 1600 | L]
2000 |- |
2500 | :
; ) ‘ ‘»/ CAN SIZE
These capacitors are not insulated. Insulat- 3200 [-# T3 T ax 35 rm
d i ilable upon request | ‘ T %o
ed versions are avai p q : 0 ‘ s 4 | Bxdsmm
5 | 21x49mm
. . g ; : 2000 6 | 25x49mm |
Capacitors in can size 6 are also available in =
can size 6T o400 1 o0
8 | 0x80mm
8000 ! 1 |
/1 || | |2 Bx80mm
19000 -« {84 30x51mm |
@ non-preferred type | 9A| 35x51mm
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ELECTROLYTIC CAPACITORS - C433 series

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

tolerance on capacitance: 464 Vtypes . . . . . . . . . . . . —10/+4+50%
100-150 Vtypes. . . . . . . . . . . —10/430%
temperature Tange « : i : 5 & 5 § o 2 e . s . . —40[/4+70°C
peak temperature (12 hours per 24 hours) for types = 64 V .. 85°C
peak voltage during 1 minute per hour:
for types < 64V,at  4+70°C . . . . . . .. ... ... 1125 x working voltage 0.5V
at < 440°C . . . . . .. . . . . 1.25 X working voltage +0.5V
fortypes > 64V . . . . . . . ... ... 100 150 200 250 300 350 400 450 500V
peak voltage . . . . . . . . . .. . ... 110 170 225 280 340 395 450 500 550V
climatic group number . . . . . . . . . . . . . ... ... 40/70/56 (IEC)

type indication

construction ‘ can size E——
| 4-64V | 100-500 V
soldering terminals | 3 - ‘ BB
4 BF BB
5 BF BB
; 6 BF BB
{
twistable terminals 6T DF ‘ DB
7 DF DB
8 EF EB
9 EF EB
printed-wiring terminals 4 MF MB
5 MF MB
6T MF MB
A8 NF NB
9A ‘ NF NB

Composition of the type number C433.. /. .

type indication <
see table

» capacitance value (uF)

P voltage indication (V)

Examplz: The type number of a 50 1F/350 V capacitor, p.w. version, non insulated, is C433MB/P50.
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C433 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

Capacitors with soldering terminals Capacitors with twistakle terminals

tele] \i@i/

| ]

_¥

T A
by L BEED J . D+#3
+ 7Z243501a 72435016 7243501 ¢ -~ ———
Sizes 4, 5, 6 Sizes 3, 4, 5, 6 Sizes 6T, 7 Sizes 8, 9

Capacitors with printed-wiring terminals

Dimensions (mm)

can size D H

|
H - -
H
H
[EFS
_‘
NN N =
Sh R e
woN R
ARV

6
6
‘ 7 25 80
\ 8 30 80
—_— s )————
‘ ! oo 8A 30 51
ol Ty 2 s U b S 9 35 | 80
U= ' ! 9A 35 51
=023 . < — o DH3
7243502a < 7243502 b 7263502.¢
Sizes 4, 5 Size 6T Sizes 8A, 9A
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ELECTROLYTIC CAPACITORS - C433 series

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

Hole patterns for typzs with printed-wiring terminals

7746878 7746875 - 7746876
| [
e I o ! o
z R = ‘ - N
-7 . //, - N
,'/ . \\“ i % 77 -
H ® }J, 7 | ‘ Y
; |
.Y \ i WL
NN //’ K T i N
P \ i I / I 1 \ [ |
<11 B / \ [
N z / | \ N z P
J 2 | N %
Can size 4, single type, N ISEepT _ :‘ NESEE P
3 p.w. terminals. 171 P~ r L
7746877 & ‘ [ ]
= e R Can size 6T, single type, 3 p.w.  Can size 6T, double type, 3 p.w.
A i e terminals. terminals.
X/ IR
T AR
f ‘N 1 T T 7746880 7746881
i T T T
vee P EEEE } THH -
N / . 111 |
A3 ——- T3
NS A £ I — s e e B - =
gt —= - ] sl |
! M =l = | L] [ = < N
7 S BN G |
\ | N\
Can size 4, double type, 7 T ] i i
. T | | T t 7 1
3 p.w. terminals. e i TH_J HE ’1 !T
7247035 T 17T ﬁ b L >t
T \ / 5
P e J & 7
~ o == st B Wi | =1 4
TTs S ENRSES H
7 z S = } . |
! T
| 4
nind Sy T i A s 0
' S e .
l“ | AL Can size 8A, single type, 4 p.W.  Can size 8A, double type, 4 p.w.
\ Z terminals. terminals.
NI S
y e 4 »
4 7746883
—rT EEEEEENEN T T T
Can size 5, single type, [ | 2 1 - 3~ |
3 p.w. terminals. SSRRSSS ‘ = SN
7246879 7 | OO 5
— 4 | 4 \| N
= - 7 7 N \ \"
= Ll \ AW Y L[
T'TT \ I i {
| | i H\ 'y
\ q 1 g Y,
Y o N /I, T s
\ | N 1]
v /BN N 7/ [ |
A \ i~ » s I S=A L £ 111
BN a5 i EARNT S gamE
P il s = I | 41 Ll4 |
el Ll I L] [T [TTT]
Can size 5, double type, Can size 9A, single type, 4 p.w.  Can size 9A, double type, 4 p.w.
3 p.w. terminals. tarminals. terminals.
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C433 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

High voltage types, single version

working ; leakage ripple ; 3 | type
sc,‘azr; ‘ voltage capacitance | current! ‘ current® ‘ impedance 1 number
| (V) ; (uF) | (mA) ; (mA) | (2) | suffix
4 ‘ 100 | 100 0.33 | 250 1.25 1100
6 ‘ 100 250 0.78 450 0.63 1250
6T 100 250 \ 0.78 450 0.63 1250
7-8A 100 500 ‘ 1.5 650 0.63 1500
4 150 64 0.33 200 1.5 K64
5 150 100 0.5 250 1.0 K100
7-8A 150 250 1.15 450 0.63 K250
8 ‘ 150 500 23 650 0.63 K500
4 200 50 0.33 150 1.25 L50
6 200 100 0.63 300 0.75 L100
6T 200 100 0.63 | 300 0.75 L100
9A 200 250 1.5 450 0.63 L250
4 250 50 0.4 ‘ 150 1.5 M50
5 250 64 | 0.5 | 200 1,25 M64
6 250 100 | 0.78 250 | 0.75 M100
6T ; 250 | 100 | 0.78 250 i 0.75 M100
8 250 | 250 ; 1.9 ‘ 450 | 0.63 M250
4 300 ‘ 32 j 0.33 | 100 ‘ 4.0 N32
5 300 50 05 | 200 2.5 N50
5 w 300 64 0.6 | 200 f 2.0 Né64
6 \ 300 \ 100 0.93 250 ‘ 1.25 N100
6T ‘ 300 ‘ 100 0.93 250 1.25 N100
8 300 250 2.3 450 0.63 N250
4 350 25 0.3 100 5.6 P25
4 350 32 0.36 100 4.5 P32
5 350 50 0.55 150 2.8 P50
6 350 64 0.7 ‘ 200 2.3 P64
6T 350 64 0.7 200 2.3 P64
7-8A | 350 100 1.1 250 1.38 P100
9 350 250 2.65 ‘ 500 0.63 P250
g } 400 25 ‘ 0.33 100 7.0 Q25
5 400 | 32 | 0.41 ‘ 150 5.6 ‘ Q32
6 400 ‘ 50 0.63 w 200 3.5 Q50
6T 400 50 \ 0.63 200 3.5 | Q50
7-8A 400 64 0.8 200 2.8 Q64
7-8A \ 400 100 1 1.2 200 1.75 Q100
4 450 | 16 0.24 100 113 R16
5 ‘ 450 \ 25 0.36 100 7.0 | R25
6 | 450 | 32 0.46 150 | 5.6 ; R32
6T | 450 | 32 0.46 150 5.6 R32
7-8A 450 50 0.7 200 3.5 R50
7-8A 450 64 0.9 200 | 2.8 R64
8 450 100 1.3 200 ‘ 1.75 ; R100
4 500 16 0.27 100 15.0 ‘ $16
5 500 25 0.4 100 \ 10.0 s25
6 | 500 32 0.5 150 7.9 532
6T | 500 | 32 0.5 150 7.9 $32
7-8A ‘ 500 50 | 0.78 200 5.0 S50
8-9A 500 64 1.0 200 4.0 S64
9 500 100 1.5 300 2.5 $100

Dissipation factor (tan 0) is 0.15 for all types.

1 Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100 c/s
? Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C433 series

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

High voltage types, double version

|
| werking | capacitance P e | impedance’ Lo

size | v (uF) (mA) (mA) () suffix

3 100 25 + 25 2x01 | 2x 50 2% 5 125425

4 100 50 + 50 2 x0.18 2 x 125 2% 25 150+ 50

6 100 125 +125 2 x 0.4 2 x 225 2% 125 11254125

6T 100 125 +125 2 x 0.4 2 x 225 2 x 1.25 11254125
7-8A 100 | 250 + 250 2 x 0.78 2x325 | 2x 125 12504250

4 150 32 4 32 2 x 0.12 2 x 100 2x 3 K32+32

5 150 50 + 50 2 x 0.27 2 x 125 2% 2 K50+ 50
7-8A 150 125 +125 2 x 0.65 2x225 | 2x 1.25 K1254125

8 150 | 250 +250 2x145 | 2x325 2x 1.25 K250+ 250

3 200 16 + 16 2 x 013 2 x 50 2 x 4.50 L16+16

4 200 25 4 25 | 2x0412 2% 75 | 2x 250 L25+425

6 200 | 50 + 50 2x033 | 2x15 | 2x 1.50 L50450

6T 200 50 + 50 2 x 0.33 ‘ 2x150 | 2x 150 |  L50+50

9A 200 125 4125 2 x 0.75 2 x 225 2x 1.25 | L125+125

3 250 12.5 + 125 2 x 0.1 2 x 50 2x 63 M12.54+12.5

4 250 25 4 25 2 x 0.4 2x 75 ‘ 2x 30 | M25+425

5 250 \ 32 + 32 ‘ 2 x 0.25 ‘ 2 x 125 2x 25 | M32432

6 250 50 + 50 2 x 0.4 2 x 125 2% 1.5 M50+ 50

6T 250 50 + 50 2 x 0.4 2 x 150 2x 1.5 M50+ 50

8 250 125 +125 2 x 0.95 2%225 | 2% 1.25 M125+4125

4 300 ‘ 16 + 16 | 2x017 | 2x 50 | 2x 8 | N16+16

5 300 25 4 25 | 2x0.25 2x100 | 2x 5 N25+25

5 300 32 + 32 2 x 0.33 2 x 100 2x 4 N32+432

6 300 50 + 50 2x05 2 x 125 2x 25 N50450

6T 300 50 + 50 ‘ 2 x0.5 ‘ 2 x 125 2x 25 | N50450

8 300 125 +125 2x115 | 2x225 2x 1.25 | N125+125

3 350 8 + 8 2 x 0.1 2x 25 2 x 18 P8+8

4 350 12.5 4+ 125 2 x 0.15 2 x 50 2x11.3 | P1254125

4 350 16 + 16 ‘ 2 x 0.2 2x 50 | 2x 9 | Pl6+16

5 350 25 4 25 | 2x03 2x 75 ‘ 2% 5.5 P25+ 25

6 350 | @32 4+ 32 2x036 | 2x100 2 x 4.5 P32+ 32

6T 350 32 + 32 | 2x0.36 2 x 100 2x 45 |  P32+432
7-8A 350 | 50 + 5 2 x 0.55 2 x 125 2x 275 P50+ 50

9 350 ‘ 125 +125 2 %1.35 ‘ 2 x 250 2% 1.25 ‘ P125+125

4 400 1254+ 125 | 2x0.47 2 x 50 2 x 14 Q12.5+12.5

5 400 16 + 16 2 x0.2 2% 75 2 %112 Q16+16

6 400 | 25 + 25 2 x 0.33 2 x 100 2x 7.0 Q25425

6T | 400 25 4+ 25 ‘ 2 x 0.33 2 x 100 2% 7.0 Q25425
7-8A | 400 32 + 32 2 x 0.41 2 x 100 2 x 5.50 Q32+32
7-8A 400 50 + 50 2 x 0.63 2 x 100 2 x 3.50 Q50450

4 450 8 + 8 2 x 012 ‘ 2x 50 | 2x23 R8+8

5 \ 450 ‘ 125 4+ 125 2 x 0.18 2 x 50 2 x 14 R12.5+12.5

6 450 16 + 16 2 x 0.24 2x 75 2x11.2 | R16+16

6T 450 16 + 16 2 x 0.24 2x 75 2 x11.2 R16+16
7-8A 450 25 4 25 | 2x036 | 2x1C0 2% 7.0 R25+25
7-8A 450 ‘ 32 + 32 2x046 | 2 x100 ‘ 2x 550 | R32+32

8 450 50 + 50 2x07 | 2x100 2x 350 | R50+50

3 500 4 4+ 4 2 x 0.08 2x 25 2 x 62.5 Sh+4

4 500 8 + 8 2 x 0.14 2 x 50 2 x 30 S8+8

5 ‘ 500 125+ 125 | 2x0.2 2x 50 | 2x20 | S12.54125

6 ‘ 500 ‘ 16 + 16 | 2x0.27 2x 75 | 2x156 | S$16+16

6T 500 16 + 16 2 x 0.27 2x 75 2 x 15.6 S16+16
7-8A 500 25 4 25 2 x 0.4 2 x 100 2 x 10 $25425
8-9A 500 32 + 32 2x05 2 x 100 2% 8 $32+32

9 500 50 + 50 | 2x078 | 2x150 | 2x 5 S50+ 50

Dissipation factor (tan ) is 0.15 for all types.
! Maximum leakage current at 20 °C after 5 minutes

* Maximum permissible ripple current at 100 ¢/s
* Maximum impedance at 20 °C and 100 kc/s
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C433 series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

Low voltage types

| working ‘ capa- | leakage ripple- impe- type
version | sc’.i'; voltage | citance ‘ current! current® ?:é;g: dance® number
1 v wh o | (ma) (tan o) Q) suffix
Single 4 ‘ 4 | 2000 0.27 600 0.50 0.63 B20G0
5 | 4 | 3200 0.4 850 0.50 0.40 B3200
6 4 ‘ 5000 0.63 1000 0.50 0.25 B5000
6T 4 5000 0.63 1000 0.50 0.25 B5000
7-8A 4 8000 1.00 1300 0.50 0.15 B8000
8-9A 4 10000 | 1.25 | 1500 0.50 0.15 B10000
Single 4 6.4 | 1600 0.22 | 600 0.50 0.63 C1600
5 6.4 | 2500 0.50 | 850 0.45 0.40 C2500
6 6.4 4000 | 0.77 1000 0.45 0.25 C4000
6T 6.4 } 4000 | 0.77 1000 0.45 0.25 C4000
| 7-8A ‘ 6.4 | 6400 1.22 | 1300 0.45 0.15 | C6400
8-9A 6.4 8000 | 1.55 1500 0.45 Q45 C8000
Single 4 ‘ 10 1250 | 0.4 { 600 0.30 0.63 D1250
5 ‘ 10 2000 0.63 + 850 0.30 0.40 D2000
6 |10 3200 1.00 1000 0.40 0.25 D3200
6T 10 | 3200 1.00 1000 0.40 0.25 D3200
7-8A 10 5000 | 1.50 1300 0.40 0.15 D5000
8-9A 10 6400 2.00 1500 0.40 0.15 D6400
Single | 4 16 800 | 0.4 500 0.25 0.63 E800
5 16 | 1250 0.6 700 0.25 0.40 E1250
| 6 16 | 2000 1.0 1000 0.25 0.25 E2000
| 6T 16 2000 1.0 1000 0.25 0.25 = E2000
7-8A 16 3200 1.50 1200 0.35 015 E3200
8-9A 16 4000 ‘ 2.00 1300 0.35 0.15 E4000
Single 4 | 25 500 | 0.4 450 0.20 0.63 F500
5 25 | 800 0.6 650 0.20 0.40 F800
6 | @b 1250 1.0 850 0.20 0.25 F1250
6T | 25 1250 1.0 850 0.20 0.25 F1250
7-8A | 25 2000 1.5 1100 0.20 0.15 F2000
8-9A 25 | 2500 2.0 1200 0.20 0.15 F2500
Single 4 |40 320 0.4 450 0:15 0.63 G320
5 40 500 0.6 650 015 0.40 @ G500
6 |40 800 1.00 800 0.15 0.25 | G800
6T |40 800 1.00 800 015 0.25 G800
7-8A 40 1250 1.50 1100 0.15 0.15 G1250
8-9A 40 1600 2.00 1200 0.15 0.15 G1600
Single 4 b4 200 0.4 400 0.10 0.63 H200
5 64 320 0.6 | 500 0.10 0.40 H320
6 64 500 1.00 | 800 0.15 0.25 H500
6T b4 500 1.00 800 0.10] 0.25 H500
. 7-8A 64 800 1.50 1100 0.10 0.15 H800
| 8-9A 64 1000 2.00 1200 0.10 0.15 H1000
Double | 4 4 1000+ 1000 2x0.15 2 x 300 0.50 | ‘2%1.25 B1000+ 1000
5 4 1600+ 1600 2%0:2 | 2R425 0.50 | 2x0.8 B1600+ 1600
6 4 250042500 | 2x0.33 | 2 x 500 0.50 | 2x0.5 B2500+ 2500
6T | 4 250042500 2x0.33 | 2x500 0.50 2x0.5 B2500+ 2500
7-8A 4 i 4000 + 4000 2x0.50 2x750 0.50 | 2x0.3 B4000+ 4000
8-9A 4 ‘ 5000+ 5000 2x0.63 2x750 0.50 2x0.3 B5000 + 5000
Double 4 |10 640+ 640 2x0.2 2 x 300 0.30 | 2x1.25 D640 +640
| 5 10 | 1000+1000 2x0.33 2 x 425 0.30 | 2x0.8 D1000 41000
i 6 10 | 1600+1600 2x0.50 | 2x500 0.40 | 2x0.5 D1600+ 1600
| 6T L 10 1600+ 1600 2:x0.50 2 x 500 0.40 | 2x0.5 D1600+ 1600
| 7-8A |10 250042500 @ 2x0.75 ‘ 2x 650 0.40 2x0.3 D2500+ 2500
. 8-9A |10 3200+ 3200 ‘ 2x1.00 2x750 0.40 2x0.3 D3200+ 3200
Double | 4 25 2504 250 | 2x0.2 2 %225 0.20 2x1.25 F250 4250
5 25 400+ 400 ‘ 2x0.3 2 %325 0.20 | 2x0.38 F400 + 400
6 25 640+ 640 2:%0.75 2 X 425 0.20 2x0.5 F640 + 640
6T 25 640+ 640 ‘ 2x0.75 2 x 425 0.20 2x0.5 F640 +640
| 7-8A | 25 100041000 | 2x0.78 2 x 550 0.20 2x0.3 | F1000+1000
| 8-9A ‘ 25 | 125041250 | 2x1.00 2 x 600 0.50 2x%x0.3 ‘ F1250+1250
Double 4 64 | 100+ 100 2x0.2 ‘ 2 x 200 0.10 2:%1.25 H100 +100
i 5 | b4 ‘ 160+ 160 2x%x0.3 | 2x250 0.10 2x%x0.8 H160 +160
[} ‘ 64 | 250+ 250 2:%¢0.5 2 x 400 0.10 2x0.5 H250 +250
6T 64 | 250+ 250 2x0.5 2 x 400 0.10 2x0.5 H250 +250
| 7-8A 64 | 400+ 400 i 2x0.75 ‘ 2 %550 0.10 2x0.3 H400 + 400
| 89A | &4 500+ 500 , 2%1.00 = 2500 010 | 2x0.3 H500 500

For footnotes see preceding pages.
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ELECTROLYTIC CAPACITORS - C433 series

LARGE TYPE, FOR HIGH AND LOW VOLTAGES

Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the tables.

Can size 4 Can size 5 Can sizes 6, 6T

. rzusass s rzaurzs 10° e e
,f:an size04-188x49mm 2 I = jCansizzE—Zl’xABmmi === +—f—4-Can size6-25¢x50mm
1= 200uF/64 V i £ O 1 Ay 1= 500 uF/64 V
2= 320uF/40 V Q) SAnErE e
3= 500uF/25 V 2 bt 800uF/25 V
4= BOOUF/16 V v
5= 1250uF/ 10 V - V!
16000F / 6.4V 4y
= 20004F/ & V 32000F/ 4 V
i | ;
| 0l E
4o
— 3 550c/s
— 5
T T 7 1
J— I =
5 Li000
~ §\SJ cls
§ T~
== 11 100 |
7lkc/s,
e o = T N - } T ,4‘7 kJs
2 Bt T “ | 2 - —r
10 : 2

o - L | |02
2020 0 20 40 60_80 100 -40-20 0 20 40 60_80 10 40 -20 0 20 40 60_80 100
T (9C) T (°C) T (°C)

Can sizes 7, 8A Can sizes 8, 9A

103 72646138

3 7264136

E : S 7 -25%x80mm 10 = T - ;

7 S====—: 1% 30‘x50mm§ ===t Cansize s —307x80mm,
o 0uF/6 1

7 1Can size 9a -35#x50mm.

Q) Q) 1= 1000pF/64 V
T 2= 1600uF/40 V

3_ 2500uF/25 V
= 4000uF/ 16 V

2

T* 5 v
6V

-‘—s_ 5000uF/ 10 V - 10
6= 6400uF/ 6.4V

s 17 7—BOOOpF/ v 5

e

3
S
S
S
T
e
<
o
IS
<<<

1000
e =3 co'Z
) O :
| . w ‘
10 ‘

Z40-20 0 20 40 60 80 100
T (°C)

c33

1 i i |
-40 20 0 20 40 60 80 100 107 ‘ ! !
T (°C)



Clll series - ELECTROLYTIC CAPACITORS

LARGE SCREW BASE TYPE, FOR HIGH VOLTAGES

These capacitors are used as smoothing capacitors in cases where a special design is required. They are
used as replacement types or for experimental work by the amateur and in laboratories.

Dimensions (mm)

= ’ S can size | D | H
A Ty 1 26 | 54
- & 2 26 . 83

3 | 3 | 8




ELECTROLYTIC CAPACITORS - C4ll series

LARGE SCREW BASE TYPES, FOR HIGH VOLTAGES

tolerance on capacitance . . . . . . . . . . ... .o e e e e —10/+50%,
LEMPEratuUre Pange: : « « & & £ & 5 % B0 8 6 5 b momie n e s mmomom e a m o —40/+70 °C
working voltage (V) 64 100 ‘ 150 | 200 | 250 ‘ 300 | 350 | 400 | 450 | 500
peak voltage at 70 °C (V) [72.5 | 115 ‘ 175 | 230 | 290 = 350 | 400 | 450 | 500 | 550

Single version

A ‘ working | capacitance | leakage ripple dissipation | impedance® type
size voltage | ‘ current! current® factor number
\‘ (V) ‘ (uF) 1 (1A) (mA) | (tano) | (L2) | suffix
1 500 25 ‘ 530 ‘ 140 i 0.15 ‘ 2 §25C
2 450 ‘ 50 ‘ 700 200 | 0.15 3.5 R50C
Double version
. ‘ . dissip- |
warking capacitance Ieakage ‘ tpple | ation impedance® | Hype
.| voltage currentt | current? number
size | | ‘ factor
v) (WF) @A) (mA) | (and) @ | S
1 500 1254+ 125 280+280 | 70+ 70 | 015 |20 +20 | s125+125C
1 450 16 + 16 240 + 240 754 75 0.15 11.24+11.2 | R16+16C
1 400 25 + 25 330 + 330 | 100 + 100 0.15 7 + 7 Q25+ 25C
2 500 25 + 25 | 400+ 400 | 100 + 100 0.15 10 +10 §25 4 25C
3 500 32 + 32 | 500+ 500 | 100 + 100 0.15 8 + 8 $32 4 32C
1 200 50 + 50 ‘ 330 + 330 | 1504150 | 0.15 1.5+ 1.5 L50 + 50C
1 300 50 + 50 ‘ 500 + 500 | 1254125 @ 0.15 254 25 N50 4 50C
2 400 50 + 50 ! 630 + 630 | 100 + 100 015 | 354 3.5 | Q50+ 50C
3 450 50 + 50 | 700+ 700 | 100 + 100 015 | 354 3.5 R50 4 50C
1 100 125 4125 | 350 + 350 | 3004300 | 0.15 1254 1.25  J1254125C
1 | 64 250 + 250 } 500 4+ 500 | 400 + 400 | 0.10 0.5+ 0.5 H250 + 250C

! Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100 c/s
3 Maximum impedance at 20 °C and 100 kc/s

Composition of the type number C4iGR/. .C

p capacitance value (uF)

» voltage indication (V)

Capacitors are delivered with a nut, insulating ring, and ring provided with a soldering lug.
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Special series - ELECTROLYTIC CAPACITORS

LARGE TYPE, FOR HIGH VOLTAGES

High ripple-current capacitors

The capacitors can stand extra high ripple currents. In the case of multiple versions, one section (the
one for the high ripple currents) has a separate cathode connection.

They are mainly used as smoothing capacitors in television receivers.

Special attention is drawn to the quadruple types which are ideal for the above application.

High discharge-current capacitors

For applications in which the capacitor is discharged periodically in short periods of time, special con-
struction measures have to be taken. A few types, designed for special purposes, are available.

Bipolar electrolytic capacitors

Contrary to normal electrolytic capacitors, bipolar capacitors may be loaded continuously with small
a.c. voltages or with reversed voltages for short periods of time. A d.c. voltage may be applied in either
direction. They are used e.g. in voltage-doubler circuits, in single-ended push-pull output stages or as
phasing capacitors with small a.c. motors.

Octal-base capacitors
In case a very quick replacement of the electrolytic capacitor should be possible, octal-base capacitors
are to be used.
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ELECTROLYTIC CAPACITORS - Special series

LARGE TYPE, FOR HIGH VOLTAGES

o
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- e
el

o ] T P
Fig. 2 Fig. 3 Fig. 4
i dimensions |
type cap?lcl/;;nce vo;f;'a)ge | construction | 77(""")77 71 type number
| ‘ ‘ \ Db | H
| 200 300 | fig.2 | 35 | 80 | AC5856/200
200 325 fig. 2 35 80  AC5858/200
50+ 50+ 50 300 fig. 3 30 80  AC5481/50+50+50
High 504+ 50+ 50 350 fig. 3 35 80  AC5482/50+50+50
ripple 1004+ 50+ 50 300 fig. 3 35 80  AC5407/100+50+50
current 1004100+ 50 300 fig. 3 35 80  AC5853/1004100+50
1004100 300 fig. 3 35 80  AC5850/100+100
2004100+ 504 25 300 fig. 2 35 80  AC5862/A
2004100+ 50+ 25 300 fig. 3 35 80  AC5862/B
2004100+ 50+ 25 300 fig. 4 35 | 80  AC5862/C
50 450 fig. 3 | 30 | 80 | AC5800/50
High 25 100 fig.1 | 18 33  AC5801/25
discharge | 50 100 fig. 1 18 | 49 | AC5803/50
current | 100 100 fig. 1 25 49 AC5805/100
‘ 500 40 fig. 3 25 | 51 | AC5806/500
‘ 200 150 fig. 3 35 80  AC5953/200
200 150 fig. 2 35 | 80 | ACS5954/200
100 150 | fig.2 | 30 80 | AC5953/100
Bipolar ‘ 100 | 15 fig.2 18 33 AC5950/100
\ 50 | 30 fig.2 | 18 33 | AC5951/50
| 50 350 fig. 2 30 80  AC5955/50
10 300/500 fig. 3 25 51 | AC5900/10
14 80/400 fig. 3 25 51 | AC5901/14
Octal base | 50—1000  25-500 \ " AC5000
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C428 series - ELECTROLYTIC CAPACITORS

SMALL LONG LIFE TYPE (Supersedes C427)

This range of electrolytic capacitors has been
specially developed for industrial apparatus
where long service life and high reliability
are essential, e.g. computors, telecommuni-
cation and telephone equipment.

High grade materials, an extra reserve of
electrolyte and close quality control during
manufacture ensure that these capacitors
have a life expectancy far superior to normal
grade electrolytic capacitors.
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Maximum d.c. working voltage

voLT

s

B c
6.4

D E
0 6

25
32

20
25
32
40
50
64
80
100
125
160
200
250
320

CAN SIZE

8x22mm

10 x 22 mm

aNlWw(N|~

10 x30mm

12.5 x 30 mm




ELECTROLYTIC CAPACITORS - C428 series
SMALL LONG LIFE TYPE

— Y

D®

|
|
|
¥

L I
. D+2 |

Fig 1. Fig 2.
Dimensions (mm)
figure 1 figure 2
can size = " e = =
d ! D H S
1 8.3 22.5 11.3 30 10.16
2 10.5 225 12.9 31 10.16
3 10.5 30.5 12.9 39 10.16
4 13 30.5 15.3 39 10.16
tolerance on capacitance . . . . . . . . . e e b o e e e e e e e e . —10/4-50%,
CEMPErature FANEC: & & &« & & & & & & 3 8 w o o o o @ m w = w e w e . —40/+70 °C
peak voltage: during several hours . . . . . . . . . . . . ... ... 1.2 X working voltage
during severaldays . . . . . . . . . ... . ... ... 1.1 X working voltage
max. permissible alternating voltage at 50 and 100 ¢fs . . . . . . . . . . 155 Verrya
climatic group AUMbBER. o w w & w v « o 0 o w o o o m @8 s B E 8 B s 40/70/56 (IEC)
Composition of the type number C428../ . .

insulated: AR «

r-w. version: CB «

» capacitance value (uF)

» voltage indication (V)

Example: The typ2 numbzr ~fa 50 uF/10 V capacitor, insulated, is C428 AR/D50.
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CU28 series - ELECTROLYTIC CAPACITORS

SMALL LONG LIFE TYPE

sipation | impe- |

working | capa- leakage ripple dis
:iazr; | voltage citance ‘ current' | current?® 1 factor | dance® | tybesg;fl{:ber
| (V) \ (uF) | (nA) 1 (mA) | (tand) | (<
1 4 25 1 6 15 0.20 6 B25
1 4 50 | 7 30 ‘ 0.30 6 B50
2 4 8 8 20 | 030 4 )
3 4 160 11:5 96 | 0.30 2 B160
4 4 320 18 192 | 0.30 1 B320
1 ‘ 6.4 | 20 6.5 12 0.20 6 Cc20
1 6.4 | 40 7.5 24 ‘ 0.25 6 C40
2 6.4 64 9 38 0.25 4 Cé4
3 6.4 125 13 76 ‘ 0.25 2 C125
4 6.4 250 21 152 0.25 | 1 | C250
1 10 16 6.5 10 | 015 | 6 D16
1 10 32 8 20 0.20 | 6 D32
2 10 50 10 32 ‘ 0.20 [ 4 D50
3 ‘ 10 100 15 64 0.20 ‘ 2 D100
4 ‘ 10 200 25 128 ; 0.20 | 1 D200
1 T 10 6.5 10 015 | 6 E10
1 16 20 8 20 0.15 6 | E20
2 16 32 10 32 0.15 4 | E32
3 16 64 15.5 64 0.15 2 E64
4 16 | 125 25 128 0.15 1 E125
1 25 ‘ 6.4 65 | 10 0.10 6 F6.4
1 25 12.5 8 ‘ 20 0.10 ] F12.5
2 25 20 10 32 0.10 4 F20
3 25 40 | 15 64 0.10 2 F40
4 25 80 i 25 128 0.10 1 F80
1 40 | 4 6.5 10 0.10 6 G4
1 40 | 8 8 | 20 0.10 6 G8
2 40 ‘ 12.5 10 32 0.10 4 G12.5
3 40 15 25 64 0.10 2 G25
4 40 ‘ 50 | 25 128 0.10 1 G50
1 64 25 | 65 10 0.10 6 H2.5
1 64 5 | 8 20 0.10 ‘ 6 H5
2 64 8 10 32 0.10 | 4 H8
3 64 ‘ 16 15.5 84 010 2 H16
4 ‘ 64 32 | 25.5 128 ‘ 0.10 | 1 H32
! Maximum leakage current at 20 °C after 5 minutes
* Maximum permissible ripple current at 100 c/s
* Maximum impedance at 20 °C and 100 kc/s
10" 7246866
a . S S T L?Efﬁﬂoumsv
b - — T HEH=20pF 16V
§ i 3 2=32pF 16V,
g ‘ © 3= 64uF-16V
S 10 S —.—_;—_—g‘o=125pf“~16V
Esf NN : '
ON
: X
10 S
sE N
10— I
S| |
- L
10" \‘ | Typical curves of impedance,
=l el — ¥ & & © measured at 20 °C, against fre-

frequency (c/s)

quency.



ELECTROLYTIC CAPACITORS - C428 series

SMALL LONG LIFE TYPE

Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Cansize 1-8#x22mm i i
1= 2.5uF/66 V Can size 1 Can size 2
2= 4 QF/40 V
10% 1zeess 6.4 :F/ZS v 104 1zuutss Cansize 1-8#x22mm 104 1200858
10 pF/16 V3 1= 5 uF/64 V E ———HCan size 2-10#x22mmi
SES===3

Z H——++H
1 uF/64 V

(@)

=8
T = 12.5uF/40 V
2 b+—+——+—+—+3=20 pF/25 V
0L iz 3 w1t Y
5= 50 & 1|
==t 6= 64 pF/ 6.4V
5 11 7= 80 WF/ 4 V
M e =l
2 ‘1‘|—r
10 =
== - 3 L50c/,
5 = T e

1
|
N

= == -
= NS 2
I8 T 11100
-40 -20 0 20 40 60 80 100 -40-20 0 20 40 60 80 100 -40-20 0 20 40 60 80 100
T (°C) T (°C) T (°C)

Can size 4
— e 10“ 7746880
{Can size 2-10#x22mm == ;:_;T{:j(:an size 4-125%x30mm

1= 8 uF/64

1= 32uF/64

<<

= o =, - 1

"'T*"Kg'mo

: | || ] J]}‘kc/s
0

B I ‘
-40 20 0 20 40 60 80 10 40 -20 20 40 60_60 100
T (°0) T (°C)
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CL32 series - ELECTROLYTIC CAPACITORS

LARGE LONG LIFE TYPE

i

These high-capacitance, low-voltage capac-
itors, having a high quality, a long service
life and an extreme reliability, are suitable
for use as filter and energy-storage capac-
itors for the power supplies of professional
equipment, as for instance computers.

C42

Maximum d.c. working voltage

voLt

a

900
1000
1120
1250
1400
1600
1800

2000
2240
2500
2800
3750
3550
4000
4500
5000
5600
6300
7100
8000
9000
10 000
11 200
12 500
14 000
16 000
18 000
20000
22400
25000
28000
31500

L
N
©X

|

-

CAN SIZE

i5) 35x86mm |

35 x108mm

50 x 86mm

50 x 108 mm




ELECTROLYTIC CAPACITORS - CA432 series

LARGE LONG LIFE TYPE

Dimensions (mm) — 35 .
| \ | L L+12
insulated _ A3 B
can size S 5 D, | L // ﬁL _______ i:i”f;"_"_’“_g_i’?_e_ve
11 | 15 35 | 48 86 i | TH-
12 15 35 48 | 108 | ows| o s
14 22 50 63 86 i
15 22 50 63 108 ! :Eﬂ—‘
i ' \
jf':__ ---- T S i
‘ ma.mr ing base E: L 72425201 ;F‘SJ\
tolerance on capacitance . . . . . . . . . . . . .. .. .. ... —10/4+50%
temperature range. . . . e oo e v e owow oo s 5 @ —40JFT0RCE
peak voltage during 1 minute per hour at +70°C. . ... ... 4115 X working voltage
t< 4+ 40°C. . . . .. .. +1.25x working voltage
max. impedance at 100 kefs: « s = w s s s m 5 5 5 s & mw v s s 5 019
climaticgroupnumber: & : s s » s 2 ww @ 5 : s mww s ¢z o« 40/70[56 (IEC)
Composition of the type number Ca32:. . .
insulated, with mounting base: MR ¢——— ‘ p capacitance value (1F)
insulated: FR q——— p voltage indication (V)
Example:The type number of a 5000 1«F/16 V capacitor, insulated, is C432FR/E5000.
7246871 72466870
o censize T [ | AN . J
RS
()
o1 T (T
00s| BRI
0 I [T 1] 0
0 2 5 w02 5 102 5 10° 002 5 02 5 10°2 5 V82 5 10°
frequency (c/s) frequency (c/s)
Series resistance of a 6.4-40 V capacitor as a Series resistance of a 64-100 V capacitor, as a
function of temperature. function of temperature.
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C432 series - ELECTROLYTIC CAPACITORS

LARGE LONG LIFE TYPE

workin z leakage ripple issipation |
gan vgltageg ‘ capacitance ‘ curregltl ‘ cu‘::")ent2 ‘\ . sfsaftor 3 typeinumber
sz v | whH (mA) (A) (tan 6 -
11 6.4 10000 1.9 ‘ 2.1 0.45 | C10000
12 64 ‘ 14000 | 2.7 | 2.8 0.45 | C14000
14 6.4 25000 48 32 0.45 C25000
15 64 31500 6.1 49 0.45 C31500
1 10 8000 | 2.4 2.1 0.35 D8000
12 | 10 | 11200 | 55 28 0.35 D11200
14 10 20000 6.0 32 0.35 D20000
15 10 25000 7.5 49 0.35 D25000
11 16 5000 | 2.4 2.1 0.25 E5000
12 16 7100 | 34 2.8 1 0.25 E7100
14 16 12500 6.0 3.2 0.35 E12500
15 16 16000 7.7 49 0.25 E16000
11 25 3150 2.4 2.1 045 F3150
12 | 25 4500 | 3.4 28 ; 045 F4500
14 25 8000 6.0 3.2 045 F8000
15 25 10000 7.5 49 010 F10000
11 40 2240 2.7 2.1 010 G2240
12 40 ‘ 3150 3.8 \ 2.8 010 G3150
14 40 5600 67 ‘ 3.2 010 G5600
15 40 7100 8.4 49 010 G7100
11 64 1400 2.7 11 0.10 H1400
12 | 64 | 2000 3.8 15 0.10 H2000
1% | 64 3550 6.7 2.2 0.10 H3550
15 64 4500 8.4 26 0.10 H4500
1M 100 900 2.7 11 0.10 1900
12 | 100 1250 38 15 ‘ 0.10 11250
1% | 100 \ 2240 | 67 22 ‘ 0.10 12240
15 | 100 | 2800 8.4 2.6 | 0.10 12800

1 Maximum leakage current at 20 °C after 5 minutes

* Maximum permissible ripple current at 100 c/s

Semmes T T T
5 —— - — .—T—A—o—
LD |HEE
R ) \PH
T T 1] NAAY
! AV
ol L | | HEENLY
\
ENNEEEE HEEL Y
(o] B | | |
0 - 20 40

b

6
temperature (°C)

Dissipation (W)
as a function of temperature.



Impedance graphs

ELECTROLYTIC CAPACITORS - C432 series

LARGE LONG LIFE TYPE

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.
Typical impedance/temperature curves for the different can sizes are given below. The maximum

value at 20 °C and 100 kc/s is 0.1

10°
z

Q)
2

10°

10°
o4

Q)
2

10°

Q.

Can size 11

7246886

iCan size 11=35¥x86mm

t
T
|

2= S00WF/100

3= 1600pF/ 64
b= 22 40

Il

T
|
i
!

T

*“7- B00OWF / 10

v

v

LOuF/ 40 V
5= 3150pF/25 v

50004F / 16 V

v

v

[ ]8= 10000uF/ 64

)

W N
i
T

™~

+—+— _'.,J ke/s

. mo%

0

20 40 60 80 100

T (°C)

Can size 14

7246884

Can size14=50#x86mm}

2= 2240pF /100
3= 35500F/ 64
4= 5600uF / 40

[ 4~s=125001.u=/ 16

117=20000uF / 10
[ 18=25000uF/ 64

v

v

v
8000uF/ 25 V o

v

V.

v

— 11100

‘ T8 ﬁc/s‘]

0

=
20 40 60 80 100
T (°C)

Can size 12
7246887
an size 12=35%x108mm
2= 1250uF /100 V
3= 2000uF/ 64 V
4= 3150uF/ 40 V
5= 4500pF/ 25 V o
B 6= 7100uF/ 16 V
5 7=11200uF/ 10 ¥
. 8= z.ooopr/ 64V
10' ! :
i ~S=Ssss===
2 o = _ == 'yl'
10° 3h——
50c/s;
5 . S= SE—‘—
\\\ N \ 3 -
7 N ~ 1]
or
o N
5 \ ==
2 L;v TR
107 8 kels
-40 20 0 20 40 60 80 100
T (°C)
Can size 15
103 7246885
t E —Can size 15=50#x108mmy
Z t =
ot 28004 /100 ¥
2 3= L500uF/ 64 V
5 4= 7100uF/ 40 V
10 5=10000uF/ 25 V <
6= 16000uF / 16 V
5 T 157=25000uF / 10 v
1 18=31500uF/ 64V
f
2 1T T
10" == : :
== : :
5 1 e } t
2 i ) () 1
10° N 2}
=== s
5 o i
T 4L50c/s
- I 5
2% 1
I . +
MIEENNSSS 15
—— NS ¥
== i =
T ‘ LOOF
| 8] kcls
2 (o “ T
el L L[] [
-40-20 0 20 40 60 80 100

T (°C)
C45




CU15 series - ELECTROLYTIC CAPACITORS

SMALL SOLID ALUMINIUM TYPE

Solid electrolyte capacitors offer great
advantages over wet types as regardsservice
life, reliability, stability during life, tem-
perature range etc. They are therefore
preferable for all kinds of professional and
military equipment.

The C415-type is the only solid-electrolyte
aluminium capacitor available now.
Although its dimensions are larger than
those of solid tantalum types, the electrical
performance is almost the same.

Cié

Maximum d.c. working voltage.

voLt

B & D E E 6
uF ¢ 64 10 6 25 4
2 | /3
25
22 — G
| avia
5 /fa 3)
6.4 / /Q{
8 i'avi
g 7 /"
12.5 /Ag ) O—E—
16 —C /Kf/
20 / 5 6)
25 0) 1
|
» —Qﬁ 5)—6)
@0
50 /fs 6)
64 5
r\/ CAN SIZE
e & 3| 66xti5mm
160 3 4 6.6 x 2Imm
5 8.3x 21mm
6 10.3 x 21mm




ELECTROLYTIC CAPACITORS - C415 series

SMALL SOLID ALUMINIUM TYPE

[ <N
- L+3 -
=+ 34 e L - — Ei’“ —= I::Y 9P
2 o
Dimensioas (mm)
insulated version 7 p.w. version
Gan Sizé |———————— — T e
D L d S L d
3 6.6 14.5 06 = ' = -
4 6.6 21 0.6 762 27.5 0.6
] 8.3 21 0.6 7.62 27.5 0.6
6 10.3 21 0.8 10.16 27.5 0.8
tolerance on capacitance . . . . . . . . . . . . . . .. .. —10/450%
long-term stability . . . . . . . . . . .. .. ... .. .. JACZ5%
temperaturerange . . . . . . . . . . . +« . . . . . . ... —80[/+85°C
peak voltage during 1 minute per hour: at 4+ 85°C . . . . . 1.125 x working voltage 405V
at < + 50°C . . . . . 1.25 x working voltage 40.5V

Composition of the type number C415.. /. .

insulated: AP 47‘ ’ B capacitance valua (uF)

p.w. version: CC ¢ » voltage indication (V)

Example: Th= type numbzr of a 20 «F/16 V capacitor, p.w. version, is C415CC/E20.
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C415 series - ELECTROLYTIC CAPACITORS

SMALL SOLID ALUMINIUM TYPE

Test specification

General

The capacitors considered have been subjected to extensive electrical, climatic and mechanical
tests. As no standard test specification for solid-electrolyte aluminium capacitors exists up till now, a
special specification has been made up from the severest tests that could be found in existing specifica-
tions. The most important tests are given below.

Life test

The capacitors are submitted to a 5000-hours life test at full voltage and a temperature of 85 °C. After
the test the capacitance, leakage current and impedance shall not exceed the values listed in columns
4, 5 and 8. (See table page C49).

The maximum change in capacitance shall not exceed 5% of the initial measurements. The leakage
current shall not exceed the initial leakage current requirements. The impedance shall not exceed the
initial requirements.

Moisture resistance

a. The capacitors are tested in accordance with test C, severity IV of IEC publication 68-2 (56 days at
40 °C and 90-95%, r.h.).
After the test the capacitance, leakage current and impedance shall not exceed the values listed in
columns 4, 5 and 8. The change in capacitance shall not be more than 5% of the initial value,
d.c. leakage and impedance shall not exceed the initial requirements.

b. The capacitors are tested in accordance with method 106 of MIL-STD-202.
After the test the capacitance shall not change more than 5% of the initial value, d.c. leakage and
impedance shall not exceed the initial requirements.

Temperature and immersion cycling

The capacitors will withstand temperature and immersion cycling as per MIL-STD-202, Methods 102
and 104 respectively (including 5 cycles between —55°C and +125°C). After these tests, the capaci-
tance shall not change more than 59 of the initial value, d.c. leakage and impedance shall not exceed
the initial requirements.

Charge and discharge
The capacitors may be charged and discharged unrestrictedly. In particular they may be submitted to
test 3.2.8 of the specification CCTU 02-10 of 15.11.1962. The capacitors are subjected to 108 cycles,

each cycle comprising a charge and discharge time of 0.5 sec., and an RC-time of 0.1 sec.
After the test the change in capacitance shall not exceed 3% of the initial value.

Storage

The capacitors may be stored for any length of time. After a storage of one year at a temperature
below 40 °C the change in capacitance shall not exceed 59, of the initial value, d.c. leakage and impe-
dance shall not exceed the initial requirements.
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ELECTROLYTIC CAPACITORS - C415 series

SMALL SOLID ALUMINIUM TYPE

section 2 4 l 5 ‘ 6 \ 7 8 ‘
working ; | leakage | ripple | dissipation impedance® | type number
s,ciaz’; voltage capacitane, | current! current?® ‘ factor — (2) [ suffix
| (V) (1eF) ‘ (uA) (mA) | (tan 0) +20°C | —80°C ‘
3 4 16 12.5 4 0.15 25 10 B16
4 4 32 32 10 0.15 1.0 4 B32
5 4 64 64 20 0.15 0.5 2 B64
6 4 100 100 32 0.15 0.3 1.2 B100
3 6.4 12.5 12.5 4 0.15 2.5 10 ! 125
4 6.4 25 32 10 0.15 1.0 4 C25
5 6.4 50 64 20 0.15 0.5 2 C50
6 6.4 80 100 32 0.15 0.3 1.2 c80
|
3 10 8 12.5 4 0.1 25 | 10 D8
4 10 16 32 10 0.1 1.0 4 D16
5 | 10 32 64 20 0.1 0.5 2 D32
6 | 10 50 100 32 0.1 0.3 1.2 D50
|
3 16 5 12.5 4 0.1 25 | 10 E5
4 16 10 32 10 0.1 1.0 4 E10
5 16 20 64 20 0.1 0.5 2 E20
6 16 32 100 32 0.1 0.3 1.2 E32
3 25 3.2 12.5 4 0.1 2.5 10 F3.2
4 25 6.4 32 10 0.1 1.0 4 F6.4
5 25 12.5 64 20 0.1 0.5 2 F12.5
6 25 20 100 32 0.1 0.3 1.2 F20
3 | 40 2 125 4 0.1 2.5 10 G2
4 40 | 4 32 10 0.1 [ 1.5 4 G4
5 | 40 8 64 20 0.1 0.75 2 G8
6 40 ‘ 125 100 | 32 0.1 0.48 1.2 G12.5
! Maximum leakage current at 20°C after 1 minute
* Maximum permissible current at 100 c/s
3 Maximum impedance at 20 °C and 100 kc/s
722955
;\o 120 ‘ j
2 — i
P I
° 80 ‘ i ‘
HE
|
Typical curve of capacitance | \ \ ‘
against temperature
8 P 950 —40 [5) +40 +80

temperature (°C)
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C415 series - ELECTROLYTIC CAPACITORS

SMALL SOLID ALUMINIUM TYPE

7242357 p
< 10— e — Typical curve of leakage current
£ —F—— —| against temperature
3 . | -
& 1 S ,_/ i
10— ! ol |
— =
4+ — =5 == -
= i ] —
; I == —
// — —
oL~ | | | | |
-80 -40 0 +40 +80
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i e e e e E——
:‘3 5t [ >
- I |
Lk ‘ = gy
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g —]
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< - + —
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ELECTROLYTIC CAPACITORS - CA415 series

SMALL SOLID ALUMINIUM TYPE

— - 774290
Typical curve 10 |
of the dissipation factor 5 | i /
as afunction of frequency & 08 ‘
5 /
'g |
s 06 !
9
o | .
04 1 - /
| /
|
02| ; il i
| J‘ - [
| » | |1 11
10 10° 10° 10 10°

frequency (¢/s)

Typical curve

of the impedance,
measured at 20 °C,
against frequency

\
)

impedance (R

frequency (c/s)

Typical curve
of leakage current
against applied d.c. voltage
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5 1 |
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C421 series - ELECTROLYTIC CAPACITORS

SOLID TANTALUM TYPE

Solid electrolytic tantalum capacitors offer
great advantages over wet types as regards
service life, reliability, stability during life,
temperature range etc. Apart from this, very
small dimensions are achieved. They are
therefore preferable for all kinds of minia-
turised professional and military equipment.
C421 capacitors are conform Mil-C26655B

Preferred types in told print

Maximum d.c. working voltage

7264225

120

180
220
270
330

CAN SIZE

[ o771
or2

3.4 x78mm |
4.7 x126mm

or3

7.4 x180mm

DT 4

8.9 x 204 mm




ELECTROLYTIC CAPACITORS - C421 series

SOLID TANTALUM TYPE

s d = a
o4 e
3321 1 3331

7242577.A

Dimensions (mm)

insulated version

can size o Sy i
D | d
DT 1 | 3.42 l‘ 7.8 0.5
DT 2 ‘ 470 | 12.6 0.5
DT 3 7.35 18.0 0.63
DT 4 ‘ 8.9 ‘ 20.4 0.63

Construction

SECECRR

Rz

neg.lead’

tantalum tantalum manganese

7z tantalum slug weld joint Dkide stug aioxide
tolerance on capacitance . . . . ... . . £209% (109 on request)
temperature range with rated voltage ... .. =—55/485°C
with derated voltage . . . . 125°C
standard MIL specifications . . . . . . . . . . MIL-C 26655B, styles: CS 12/CS 13; MIL STD-202
permissible d.c. voltage peak voltage!
voltage V) (V)
indication [— — —= — s — ——
‘ at85°C ‘ at 125°C | at 85 °C at 125°C
B 6 4 8 5
c 10 7 12 9
D 15 10 17 12
E 20 13 23 16
F 35 20 41 24

1 AC voltage superimposed.

Composition of the type number Cl21AM /. . .

voltage indication (V) 4—'

B capacitance value (uF)

P capacitance tolerance
P=20%;A =10%

Example. The type number of a 15 «F/20 V capacitor is C421AM/EP15.
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C421 series - ELECTROLYTIC CAPACITORS

SOLID TANTALUM TYPE

Test specification

Load test

After 2.000 hours of loading at 65 °C and the full rated voltage, the capacitance and leakage current are
measured acc. to MiL specs. The capacitance shall not have changed by more than 109 of the initial
value, the leakage current shall not exceed the listed value by more than 259.

Shock and vibration
The capacitors shall withstand an 8-hour vibration test as per MIL-STD-202, method 204 test frequency
55—2,000 c/s.

Temperature and immersion cycling

After a temperature and immersion cycling test as per MIL-STD-202 (methods 102 and 104 respective-
ly) the capacitance, leakage current and dissipation factor are measured acc. to MIL specs. The capa-
citance shall not have changed by more than 59 of the initial value; the leakage current and the dissi-
pation factor shall not exceed the listed values.

Salt spray
After a test as per MIL-STD-202, method 101, the capacitors shall show no corrosion or harmful
effects.

Moisture resistance

After a test as per MIL-STD-202, method 106, the capacitance, leakage current and dissipation factor
are measured acc. to MIL specs. The capacitance shall not have changed by more than 59 of the initial
value; the leakage current and the dissipation factor shall not exceed the listed values.

S

72425781

ERas

ripple voltage (V)
o

L8}

ripple voltage (V)

02
o1

005

002

001 | oor J
12 5 10 20 50 100 200 500 roooFig1 Fig. 2 12 5 10 2

capacitance (uF)

" It ‘ J
50 100 200 500 1000
capacitance (uF)

Ripple current

The capacitors may be operated at a superimposed a.c. ripple voltage, provided that this does not cause
the limit of the heat dissipation to be exceeded. This limit depends on the ripple frequency, ambient
temperature and capacitance.

The ripple current I, permissible at 25°C and 100c/s, is calculated from the equation |, = 2afE,C, where
f = the ripple frequency in c/s; E, = the ripple voltage (see graph 1); C = the capacitance in F.
The ripple voltage E,, permissible at any temperature T and frequency f, is calculated by means of the
graphs 1-2 and the equation E, = E,;, X E,;/R,, where

E, = the ripple voltage at 25 °C and 100 c/s, see fig. 1.

E,so = the ripple voltage at T °C and 100 c/s, see fig. 1.

the ripple voltage at 25 °C and f c/s. see fig. 2.

25
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ELECTROLYTIC CAPACITORS - C421 series

SOLID TANTALUM TYPE

workin leakage
sc;'; voltageg SRARcanian currefgrt1 B e ‘ typ‘ss:#?Tber
(v) (1F) (1A) ‘ (2)
DT1 6 6.8 1 | 87 BP6.8
DT?2 6 47 6 2.5 BP47
DT3 6 | 150 18 0.8 | BP150
DT4 6 330 40 0.4 BP330
DT1 10 ‘ 47 1 | 11.2 CP4.7
DT?2 10 33 7 1.9 CP33
DT3 10 100 20 0.5 CP100
DT4 10 220 o 0.25 CP220
DT1 15 3.3 1 8.8 DP3.3
DT2 15 22 7 1.3 DP22
DT3 ‘ 15 ‘ 68 20 0.4 ‘ DP68
DT4 15 150 45 0.25 DP150
DT1 20 2.2 | 1 88 | EP2.2
DT2 20 15 6 1.3 EP15
DT3 20 47 19 0.5 : EP47
DT4 20 ‘ 100 ‘ 40 025 | EP100
DT1 35 | 0.33 1 29 ‘ FP0,33
35 | 0.47 1 |20 | FPO,47
35 0.68 1 14 FPO,68
35 ‘ 1 1 10 FP1
DT2 35 ‘ 1.5 ; 1 | 6.3 FP1.5
35 2.2 ‘ 2 5 FP2.2
35 33 2 3.8 FP3,3
; 35 iy 3 2.5 FP4.7
35 | 6.8 5 \ 1.9 FP6.8
DT3 35 10 7 1 FP10
35 15 | 11 | 0.7 ‘ FP15
35 22 ‘ 15 0.5 ‘ FP22
DT4 35 33 23 0.4 ‘ FP33
35 ‘ 47 33 0.25 FP47

1 Maximum leakage current at 25 °C after 5 minutes
% Maximum impedance at 25 °C and 100 kc/s

Other capacitance values are available on request, provided acceptable quantities are ordered.
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C420 series - ELECTROLYTIC CAPACITORS

ULTRA SMALL WET TANTALUM TYPE

/ / - /

Wet tantalum capacitors are the smallest —
electrolytic capacitors with the highest CV- A 8 c D E F
product now available. These characteris- 4F 25
tics are combined with excellent properties
and a good service life and reliability.

Typical applications are hearing-aids and

other very small transistorized equipment. 0.64 /1 -
1 1

"
1.6 /fg;
4 @ ] 2

T

~
o
~
3
3
N
A

25 fJJ
0 —<3 CAN SIZE

1 1.8 x 5mm
2 2.6 x 7mm
3 3.3 x 9mm
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ELECTROLYTIC CAPACITORS - C420 series

ULTRA SMALL WET TANTALUM TYPE

Dimensions (mm) I m

I
| |
| |
can size ‘ d | I ‘ ‘ f
r— = o S d?| | | | ,
NT1 | 1.8 | 5 .;“ Q PY PY ® ’:.*
NT2 2.3 7
| 9

NT3 33 = /‘
H—*r—'-—i-—v = '—H; 2935
Colour code | | 11 | 1
e (uF) ‘ (multiplicand of )] (V)
black | 1 | 1 2.5
brown 1.25 10 4
red 1.6 100 | 6.4
orange 2 1000 1 10
yellow 25 — 16
green 3.2 — 25
For example, a 0.64 uF/25 V tantalum blue 4 = —_
capacitor is marked as follows: violet 5 ‘ —_ | —
grey 6.4 — ‘ —
| = grey (6.4 uF) white 8 _ ‘ _
Il = goid (x0.1) silver — 0.01 —
Il = green (25 V). gold = | 0.1 ==
tolerance.on capacitance: « s « w » « s & @ w @ ¥ P € F W B —10/4100%,
temperature range « « s ¢ « v v ¥ § ¢ 8 W ¥ 5 5 & & & ¥ 3 —40[/+55 °C
peak voltage during 1 minute per hour:at 55°C . . . . . . 1.125 x working voltage +0.5 V
at = 80°% < o 5os s s 1.25 x working voltage +0.5V

Composition of the type number C420 AN/ . .

P capacitance value (uF)

» voltage indication (V)

Example: The type number of a 10 «F/10 V capacitor is C420AN/D10
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CL20 series - ELECTROLYTIC CAPACITORS

ULTRA SMALL WET TANTALUM TYPE

working ripple dissipation

can voltage | capacitance cortert: | factor | impedance * ‘ type :#Ir:ber
sz L v wh L (mA) | (@nd) | ()] :
1| 25 | 6.4 0.5 0.2 1 24 A6.4
2 25 16 1.2 0.25 12 A16
3 | 25 40 3.2 0.3 6 ALO
| |
1| 4 ; 4 05 0.2 25 B4
2 4 10 1.2 0.25 13 B10
3 4 25 32 03 6 | B25
1 6.4 2.5 0.5 015 26 c2.5
2 6.4 6k 1.2 0.2 15 Cé.4
3 ‘ 64 16 3.2 0.25 7 C16
|
1 .10 1.6 05 045 29 D1.6
2 10 4 1.2 0.2 16 Di
3 10 10 3.2 0.25 7 D10
1 16 ‘ 1 05 | 0.1 29 E1
2 | 16 \ 2.5 12 015 18 E2.5
3 16 ‘ o ‘ 32 | 02 8 E6.4
1 25 \ 0.64 | 05 | 0.1 31 FO.64
2 25 1.6 ‘ 1.2 0.15 19 F1.6
3 25 | 4 ‘ 3.2 ‘ 0.2 9 Fi

Maximum leakage current at 20 °C after 5 minutes is 1 ;A for all types.

1 Maximum permissible ripple current at 100 c/s
2 Maximum impedance at 20 °C and 100 kc/s
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ELECTROLYTIC CAPACITORS - C420 series

ULTRA SMALL WET TANTALUM TYPE

Impedance graphs

The impedance at e.g. 100 kc/s rises at low temperatures, which has to be considered when choosing
a capacitor for a given application.

Typical impedance/temperature curves for the different can sizes are given below. The maximum
values at 20 °C and 100 kc/s are stated in the table.

Can size 1 Can size 2 Can size 3

7265188

“Can size3-3.3¥x9mm

ﬁz— 2.5 uF /40 V
2 4 uF/25 V
é_ GApF/IG

0
6.
4

oL | | 0 |
04,020 0 20 40 60 80 100 40 20 0 20 40 60 80 10 '°-40-20 0 20 40 60 80 100
T (°C) T (°C) T (°0)
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C280 series - METALLISED POLYESTER CAPACITORS

FLAT FOIL TYPE

Permissible overvoltage:

Special attention is drawn to the fact
that the allowed 409, overvoltage
for the C280AE range (250 V) per-
mits these capacitors to be employed
instead of previously used 400 V ca-
pacitors in anode and screen grid
circuits.

These capacitors are designed primarily for use as coupling and decoupling capacitors for electronic
circuits employing printed wiring.

Due to the almost negligible temperature dependency they offer in many cases essential advantages
over ceramic disc capacitors.

The dielectric material used in this range of capacitors is metallised polyethyleneterephtalate for the
250V, types and metallised polycarbonate for the 400V 4. and 630 V. types.

Specification. For specification and characteristics see pp. C66-C69.

Composition of the type number C280. ./. cos

dielectric €- |—> capacitance code
A = polyethyleneterephtalate (250 Vgc) p capacitance tolerance
C = polycarbonate (400 Vg, and 630 Vgc) = 4+10%
= 420%

working voltage q—
E = 250 Vg¢; F = 400 V4e; G = 630 Vg

Example: The type number of a 0.033 F/400 V capacitor with a dielectric of polycarbonate, tolerance
4109, is C280CF/A33K.
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METALLISED POLYESTER CAPACITORS - C280 series

VALUE INDICATION

1st figure of capacitance value | _

FLAT FOIL TYPE

2nd figure of capacitance value

multiplying factor

capacitance tolerance |

working voltage

body colour

colour ‘ v v v v v ?l
black | - | 0 | 1 iizo%i‘ o
brown | 1 1 110
red 2 | 2 |10 250 V _gd
orange 3 3 | 108 ‘ w —
yellow | 4 | 4 @ 10 400V - S g
green 5 5 10° Dimensions (mm)
blue 6 6 630V if B =125 d=06 A=102+ 05
: 17.5 0.8 152 £ 0.3
violet 7 | 7 ’ ‘ ‘ 225 08 203 + 0.3
grey 8 8 | 30 0.8 27.9 + 0.3
white 9 9 +109% ‘ Temporary the lead length may be longer than
! the specified length of 12 mm.
. _ | max. dimensions (mm)
C""P?/‘l‘;‘;”‘e Cap‘i;’;:"‘e 250V, - C280AE/... | 400V, — C280CF/... | 630V, - C280CG/. ..
D | B H D B | H| b | B | H
0.010 10K | | 4 12510 |4 125 | 105
0.015 15K ‘ 4 | 125 | 10 55 | 125 115
0.022 22K 4 | 125 | 10 45 | 125 | 105 | 65 125 125
0.033 33K L4 125 10 55 | 125 | 118 | &5 | 17.5 | 125
0.047 47K 412510 \ 65 | 125 | 125 | 7.5 | 17.5 | 135
0.068 68K 5 12.5 | 11 6 175 12 65 225 13
0.10 100K 6 | 125 | 12 7 | 175 | 13 8 22.5 | 145
0.15 150K | 65 | 175 | 11.5 | 65 | 225 |13 |10 | 225 | 165
0.22 220K 7.5 ‘ 17.5 ‘ 125 | 8 ‘ 22.5 | 145 ‘ 10 | 30 | 165
0.33 330K | 7 | 225 |13 |10 | 225 | 165 | 11.5 | 30 | 205
0.47 470K 85 225 145 10 | 30 | 165  13.5 30 22.5
0.68 680K 10.5 | 22.5 165 11 30 | 20 ‘
1.0 1M ‘ 105 | 30 | 165 13 | 30 ‘ 22 ‘ |
1.5 M5 | 115 | 30 | 20 ‘ ‘ ;
21 2M2 14 | 30 | 225

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 capacitance tolerance is either +10% or +20%. The preferred
tolerance is +209% up to and including 0.22 xF and 4+10% from 0.33 uF onwards.
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C281 series - METALLISED POLYESTER CAPACITORS

MOULDED TYPE

Permissible overvoltage:

Special attention is drawn to the fact
that the allowed 409, overvoltage
for the C281AB range (250 V) per-
mits these capacitors to be employed
instead of previously used 400 V ca-
pacitors in anode and screen grid
circuits.

These capacitors are designed for use as bypass and general-purpose capacitors in electronic equip-
ment, both in the entertainment field and for industrial purposes. The high permissible a.c. voltage
makes these types also appropriate for use as anti-interference capacitor in small electric appliances.
The throughout rectangular shape of these capacitors renders them most suitable for wobble-free
mounting on printed-wiring boards, either upright or level. The dielectric material used in this range
of capacitors is metallised polyethyleneterephtalate for the 250 V4. types and metallised polycarbonate
for the 400 V4. and 630 V4, types.

Specification. For specification and characteristics see pp. C66-C69.

Composition of the type number C281. / oo

dielectric €— |—> capacitance code
A = polyethyleneterephtalate (250 V. and 400 Vg)* P capacitance tolerance
C = polycarbonate (400 Vgc)?! A= +10%
working voltage ¢q— P = 4209

B = 250 Vqc; D = 400 Vg4,

Example: The type number of a 2.2 4F/250 V capacitor with a dielectric of polyethyleneterephtalate,
tolerance 209, is C281AB/P2M2.

1 Since the autumn of 1965 the V series with polyethyleneterephtalate dielectric, type C281AD, has
been replaced by a new 400 V. series with polycarbonate dielectric, type C281CD, with greatly
reduced dimensions.
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METALLISED POLYESTER CAPACITORS - C281 series

MOULDED TYPE

. 2542 L¥og C+2 B01

- - o

#d i
| 1 +01
7246839 = vAA

indication of earth connection

Dimensions (mm)

at L =14 C =40 d=038
17.5 40 0.8
23 40 0.8
30 50 1.0

max. dimensions (mm)

capacitance capacitance |

(oF) 1 code  250Vao— C2B1AB/... 400V, - C281AD!  400V,,~C281CD)...1
1 A | B | L | A | B | L A | B L
0010 | 10K | 87 | 47|14 | 87 47 14
0015 | 15K 94 | 55 | 14 | 87 47 | 14
0.022 22K 104 | 65|14 | 87| 47 | 14
0.033 33K 87 | 47 |14 | 104 | 65 | 175 | 94 | 55 | 14
0.047 K | 87| 47 |14 | M5 | 76 | 175 | 104 | 65 | 14
0.068 68K 94 | 55 |14 | 115 | 74 | 23 | 104 65| 175
010 | 100K 104 65 14 | 128 87 23 115 76 175
0.15 150K | 10.4 | 65 | 17.5 | 144 | 104 | 23 | 115 | 7.4 | 23

|
0.22 220K | 15 7.6 | 175 | 146 | 104 | 30 | 12.8 8.7 | 23
‘ 11.5 7.4 23 | 164 | 124 | 30 144 | 104 23

0.33 330K ‘

0.47 470K 12.8 | 87 | 23 | 18.4 | 145 | 30 14.6 | 104 30
0.68 680K 144 104 | 23 \ | 195 124 30
1.0 ; 1M 14.6 ‘ 10.4 | 30 | 22 15 30
1.5 ‘ 1M5 | 195 | 124 | 30

99 ‘ 2M2 ‘22 15 30

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 Eé range.

The capacitance tolerance is either +109[ or 4209,.

The preferred tolerance is 4209, up to and including 0.22 4F and +109; from 0.33 «F onwards.

! See footnote p. C62.
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C296 series - POLYESTER CAPACITORS

TUBULAR FOIL TYPE

7 7 s

e . “ff"" /“ Y f‘ / -
S /
VAax / , |
/,/ (’f,z U’/‘; ‘ / .

. ,

o 7

4 ,«
/

This capacitor is a very reliable general purpose capacitor for electronic circuits. It has found wide-
spread acceptance not only in the radio and television industry, but also in industrial electronics.
The dielectric is polyethyleneterephtalate foil.

Specification. For specification and characteristics see pp. C56-C69.

Composition of the type number C296A./A. vl
working voltage « | P capacitance code
A =160 Vg4, P> A=10%
C = 400 Vg,

Example: The type number of a 2200 pF/400 V capacitor is C296AC/A2K2.
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POLYESTER CAPACITORS - C296 series

e Memsa

TUBULAR FOIL TYPE

i 1408
20 \_4 z 7246838
Lt
max. dimensions (mm)
. capacitance 160 Vg ‘ 400 Vgc
capacitance code C296AA/A... | C296AC/A...

p | ¢t | o | L
1000 pF 1K 7.5 18
1500 1K5 7.5 18
2200 2K2 7.5 18
3300 3K3 7.5 18
4700 4K7 7.5 18
6800 6K8 7.5 18
0.010 uF 10K 7.5 18 7.5 18
0.015 15K 7.5 18 7.5 18
0.022 22K 7.5 18 8.5 18
0.033 33K 7.5 18 10 18
0.047 47K 8 18 11.5 18
0.068 68K 9 18 9.5 32
0.10 100K 10.5 18 11 32
0.15 150K 12 18 12.5 32
0.22 220K 10 32 14.5 32
0.33 330K 12 32 17 32
0.47 470K 14 32 19.5 32
0.68 680K 16 32
1.0 ™ 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 Eé range.
The standard capacitance tolerance is +10%,.

C65




POLYESTER CAPACITORS

SPECIFICATION

Type: . -

Working temperature range .
Working voltage . . . .

Permissible overvoltage during 1 min. per hour

Permissible alternating voltage (50-60 c/s) . .

Permissible alternating voltage at other
frequencies . .

Maximum capacitance drift during life:
d.c. loaded .
a.c. loaded

Test voltage (d.c.) during 1 minute
Breakdown voltage of encasing . . .
Insulation resistance at 20°C:

for C< 0.33 uF. .

for C > 0,33 uF. .
Losses (tan d) at 1 kefs. .

Climatic group number
Pulse loads .
Resonance frequency. .

Capacitance versus temperature

Losses versus temperature .

Insulation resistance versus temperature .

Capacitance versus frequency
Losses versus frequency

C 280

—40/4-85°C

without derating up to 85 °C
250 Vg, types: 409,

400 V4. and 630 Vg4 types: 25%
250 Vg, types: 160 Vye

400 V4, types: 250 V.

630 V4. types: 300 Vye

250 Vq. types: page Cé9, fig. 7
400 V. types: page Cé9, fig. 8

630 Vg. types: for the time being the same as

for the 400 Vg, types

A C max +5%

for B == 12.5 mm: A C max = 25%,
B ==17.5 mm: 4 C max = 20%,
B == 22.5 mm: A C max = 15%
B==30 mm:4 C max = 10%

2 X rated d.c. voltage

R > 30.000 MQ)
RC > 10.000 sec.
250 Vg4, types: < 75 x 10-¢

400 Vg and 630 Vg types: < 30 x 10-*

40/085/21 (IEC)

steepness < 10V/usec

page C69,fig.6

page C68,fig.1:250V . types: curve |

400V 4. and 630V types:

page C68,fig.2:250V . types: curve |

400V 4cand 630V types:

page C68,fig.3:250Vq types: curve |

400V 4 and 630V types:

page C68,fig.4
page C69,fig.5:250V . types: curve |

400V 4 and 630V types:

curvell

curvell

curvell

curvell
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POLYESTER CAPACITORS

SPECIFICATION

C 281

| C 296

—55/+85 °C

without derating up to 85 °C
250 Vg types: 409,

400 Vg types: 259,

250 Vge types: 160 V,,

400 Vg types: 250 V.

250 Vg types: page C69, fig. 7
400 Vg types: page C69, fig. 8

AC max 4+ 3%

for L=14 mm AC max = 25%,
L =17.5 mm AC max = 20%
L=23 mmAC max = 15%
L=30 mm AC max = 109

2 X rated d.c. voltage

> 2500 V.

R = 30.000 MQ
RC > 10.000 sec

250 Vgc and 400 Vg types with polyethyleneterephtalate

dielectric: < 75 x 10

400 Vg4 types with polycarbonate dielectric: < 30 x 10-*

55/085/56 (IEC)
steepness < 10V/usec
page C69,fig.6

—40/4-85 °C
without derating up to 85 °C

160 V¢ types: 90 Vye
400 Vg types: 150 V,,

160 Vg, types: page C69, fig. 7
400 Vg4 types: page Cé9, fig. 8

AC max + 5%
AC max + 5%

2 X rated d.c. voltage

R > 50.000 MQ)
RC > 16.500 sec
< 60 x 10*

SN

40/085/21 (IEC)

page Cé69, fig. 6

page Cé8, fig.1-250 V4. and 400 V4. types with polyethlene- page Cé8, fig. 1, curve 1

terephtalate dielectric: curve |
400 Vg types with polycarbonate dielectric:

curve Il

page Cé8, fig. 2-250 V4. and 400 V4 types with polyethlene- page Cé68, fig. 2, curve 1

terephtalate dielectric: curve |
400 Vg, types with polycarbonate dielectric:

curve Il

page C68, fig. 3250 V4. and 400 V. types with polyethylene- page Cé8, fig. 3, curve |

terephtalate dielectric: curve |
400 V4. types with polycarbonate dielectric:

curve Il
page C68, fig. 4

page C68, fig. 4

page C69,fig.5-250 V4c and 400 Vg4, types with polyethylene- page C69, fig. 5, curve |

terephtalate dielectric: curve |

400 Vg types with polycarbonate dielectric:

curve |l
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POLYESTER CAPACITORS

CHARACTERISTICS
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POLYESTER CAPACITORS

CHARACTERISTICS
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532. series - PAPER CAPACITORS FOR DIRECT CURRENT

INSULATED TUBULAR TYPE

These capacitors are meant for special applications in radio and television circuits such as booster
capacitors.

working temperature range Y e e BT @
test voltage during 1 minute . . . . . . . . . . . . . . . . . . type5326/.. 1800 Vg4,
type 5328/.. 3250 Vgc
insulation resistanceat 20°C . . . . . . . . . . . . . . . for C< 20000 pF R > 25000 MQ)
for C > 20000 pF RC > 500 sec
losses (tand)at1ke/s . . . . . . . . ... ... ......forC<01uF <80x10*
AE50EfS v v b s ks s mm w o e owmowom o FOPC L0 wF & 40 K107
climatic group number. . . . . . . . . . . . . .. . ... .. ... ... 25/08521 (IEC)

Composition of the type number 532. / .o
|

working voltage <
6 =600 Vg ’

P capacitance code

8 = 1300 Vg
capacitance tolerance <

A= £10%

P = +20%

Example: The type number of a 2200 pF/600 V capacitor, tolerance 209, is 5326P/2K2.
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PAPER CAPACITORS FOR DIRECT CURRENT - 532. series

INSULATED TUBULAR TYPE

indication of
earth connection

#1or 08

-
7246836

600 Vq. —5326./... 1300 Vg, — 5328./...

) capacitance | standard | max. dimensions standard max. dimensions
capacitance code capacitance (mm) capacitance | (mm)
| tolerance 77; tolerance i B
(%) b L (%) D | L
1000 pF 1K +20 |12 ‘ 35 | +20 12 35
1500 1K5 | £20 12 | 35 | - == =
2200 2K2 +10/4+20 12 35 +20 | 14 35
3300 3K3 +10/420 12 | 35 — SO
: |
4700 4K7 +10/+£20 14 35 +20 16 | 35
6800 6K8 +10/£20 4 35 i - =
0.010 iF 10K | 110/+20 14 35 +20 18 35
0.015 15 | +£10/+20 16 35 | - | = | =
0.022 22K | +10/+20 16 35 +20 | 18 45
0.033 33K | +10/£20 | 18 | 35 - | = -
0.047 47K +10/+20 18 45 +20 2 55
0.068 68K +10/420 18 45 | = = =
0.10 100K | 410/420 21 45 ‘ +20 1 2% |55
0.15 150K +10/420 21 55 | — - | =
i ; \
0.22 220K +10/420 2% | 55 | - e | e

On request 600 V. types with intermediate values according to the E12 series can be supplied.

Types the dimensions of which are given above the dividing lines have a wire diameter of 0.8 mm;
the other types have a wire diameter of 1 mm.
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C101/C102 series - PAPER CAPACITORS FOR DIRECT CURRENT

TUBULAR TYPE IN ALUMINIUM CASING

These cylindrical capacitors with impregnated paper dielectric are used in a great variety of equip-
ment (e.g. measuring apparatus) and installations (e.g. for telecommunications) where severe demands
have to be met as regards quality, dependability and durability.
The extra-sealed version C102 is in accordance with R.C.S. specification 11, class H1. These capacitors
are thus excellently suited for use at high altitudes and under the most adverse climatic conditions.

working temperature range
working voltage .

permissible alternating voltage (50-60 c/s) . .

maximum capacitance drift during life . . . .

test voltage (d.c.) during 1 mi-
nute both between terminals
and between interconnected
terminals and casing insulation
resistance at 20°C . .

losses (tan o) at 1 kc/s. . .
at 50 ¢/s . .
climatic group number . . . . . . .

180 Vg types
350 Vg types
700 Vg types
1000 Vg4 types
180 Vg types
350 Vg types
700 Vg, types
1000 Vg types
for C< 0.33 uF
for C > 0.33 uF

. forC < 0.1 uF
. forC > 0.1 uF
. for C101 series

for C102 series

Composition of the type number C101. / e

construction 4—1

A = non-insulated; C = insulated

working voltage €—

A =180 Vgc; B = 350 Vgc; C = 700 Vqc;
D = 1000 Vq4c

—40/85 °C
above 40 °C derating 0.99, per °C
130 Ve

220 Ve

265 Ve

330 Vac

ACE 59,
530 Vgc

870 Vgc

1470 Vge

1940 V.

R > 6000 MQ)
RC > 2000 sec
< 80 x 104
< 40 x 104
40/085/21 (IEC)
40/085/56 (IEC)

|—> capacitance code

L——p capacitance tolerance
P = 4209 for C < 3300 pF
A = £109% for C > 3300 pF

Example: The type number of a 8200pF/700 V capacitor, non-insulated, is C101AC/A8K2.

The same composition of the type number applies to the C102 series; however, the C102 version can

be supplied only as an insulated type.
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PAPER CAPACITORS FOR DIRECT CURRENT - C101/C102 series

C101 - Insulated or non-insulated

indication of
/earth connection

312

TUBULAR TYPE IN ALUMINIUM CASING

]

7246835

indication of
earth connection

72468351

77A<1+05

C102 - Extra-sealed, insulat.ed

Note. For the insulated types the dimensions D and L should be increased by 1.4 mm

capacitance

dimensions in mm

capacitance code \ 180 Vqe 350 Ve | 700 V,df',,g_ 1000 Ve

| D L D L D L D /B
1000 pF 1K e | = | = | = 76 | 26 111 26
1200 1K2 e | e | e | e | 76| 28 | ma | 25
1500 1K5 s — R 76 26 111 26
1800 1K8 - — = | = 7.6 | 26 111 26
2200 2K2 — | = | = | = | 76| 2 | 111 | 2
2700 2K7 e = = — 76 | 26 | 111 | 26
3300 3K3 — - =L \ — | 76| 26 | 111 | 26
3900 3K9 = — — | = 76 | 26 | 111 26
4700 4K7 = = — = 76 26 | 111 | 26
5600 5K6 == = = . = 7.6 | 26 111 | 26
6800 6K8 - = 76 | 26 s — |11 2
8200 8K2 — | = 76 26 = — | 111 | 26
0.010uF 10K 7.6 | 26 = == e — | 111 26
0.012 ‘ 12K 7.6 | 26 £ = | e — | 114 | 28
0.015 ‘ 15K e | e - — |14 ] 26 111 33
0.018 18K - - = — | 111 ] 26 | 114 | 33
0.022 22K - — | 114 2% | — — | 111 33
0.027 27K = \ — |14 26 | 114 | 33 | 159 | 33
0.033 1 33K 1M1 | 26 == — | 11| 33 | 159 | 33
0.039 ‘ 39K 11 | 26 33 — — 159 | 33
0.047 47K = — 33 — — | 159 | 33
0.056 | 56K | 114 | 33 = - - — 159 33
0.068 | 68K | 114 | 33 - — | 159 | 33 | 192 | 33
0.082 ; 82K ‘ 14 | 33 = — | 159 | 33 | 192 | 33
0.10 ‘ 100K - 159 | 33 | 19.2 | 33 | 159 | 53
0.12 120K \ - ‘ — | 159 | 33 | 192 | 33 | 159 | 33
0.15 150K 159 | 33 | 192 33 | 159 | 53 | 19.2 | 53
0.18 180K ‘ 159 | 33 | 19.2 @ 33 | 159 | 53 | 19.2 53
0.22 220K 19.2 | 33 | 159 | 53 = — | 192 \ 53
0.27 270K ‘ 19.2 | 33 | 159 | 53 | 19.2 | 53 | 256 | 53
0.33 330K 1 15.9 | 53 =3 — | 192 | 53 | 256 | 53
0.39 390K 159 | 53 | 192 53 — — 256 53
0.47 470K = — | 19.2 | 53 | 256 | 53 = | =
0.56 560K | 19.2 | 53 = — | 256 | 53 = -
0.68 680K 1 19.2 | 53 | 256 | 53 = p = =
0.82 820K s — | 256 | 53 | — = = | ==
1 1™ ‘25,6 53 B Eer = = ey | =

All types the dimensions of which are given below the dividing lines, are wound with extended foils and are also
suitable for low working voltages (smaller than 1 mV).
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826.. series - PAPER CAPACITORS FOR DIRECT CURRENT

TUBULAR TYPE IN CERAMIC CASING FOR HIGH VOLTAGES

These capacitors are intended for high-voltage d.c. applications. Due to their hermetic sealing they are
proof against atmospheric influences for an indefinite length of time. They are suited for use at high
altitudes, as well as in polar and tropical regions.

The earthing end of the capacitor is marked with a silver-coloured dot (A in the dimensional drawing).

tolerance on capacitance . . . . . . . . . . . . .. +109%
working temperature range . . . . . . . . . . . . —40/470°C
working voltage:. « « « o « o wow o b o0 b e owm o above 40 °C to be derated by 0.9% per °C
permissible alternating voltage (50/60c/s) . . . . . . 339, of working voltage
maximum capacitance drift during life . . . . . . . . ACL 2%
test voltage during 1 minute . . . . . . . . . . .. 2.25 x max. working voltage
insulation resistanceiat: 20°C « & s & 6 5 o5 s @ @ om R > 20.000 MQ
losses (tan d) at 1 kcfs, forC <01 puF . . . . . . . < 80 x 104
a b0 ¢fs;, for€C= 01 aF s : = w s 5 s < 40 x 10*
climatic. group number « . & & 5 v @ 5 5 s owow s 40/070/56 (IEC)

Composition of the type number 826. .A/. e

p capacitance code

code for capacitor length: 4 ‘ ‘—» working voltage:

3MifL= 28 mm N = 2000 Vg
32if L= 48 mm M= 4000 Vge
BifL= 71 mm R = 6000 Vgc
49ifL= 91 mm U= 8000 Vg
50 if L = 116 mm L = 10000 Vg,

51if L =131 mm
52ifL =171 mm
53ifL =216 mm

Example: The type number of a 2200pF/2000V capacitor with a length of 28 mm is 82631 A/N2K2
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PAPER CAPACITORS FOR DIRECT CURRENT - 826. .series

Fig. 1

TUBULAR TYPE IN CERAMIC CASING FOR HIGH YOLTAGES

-

D

>

capacitance

470 pF

680
10C0
1500
2200
3300
4700
6800
0.01 uF
0.015
0.022
0.033
0.047
0.068
0.10

capacitance

code

470E

680E
1K
1K5
2K2
3K3
LK7
6K8
10K
15K
22K
33K
47K
68K

100K

max. dimensions (mm)

Lt

48
48
48
48
48
48

48

48

45_ ‘
43
91
91
91
91

2000 Vg | 4000 Ve
| o | L | b
114 | 28 | 114
1.4 | 28 | 114 |
| 11.4 | 28 \ 1.4 |
114 | 28 | 114
114 28 | 177
‘ 1.4 28 ‘ 17.7
| 17.7 | 28 | 177
17.7 | 28 | 218
‘ 21.8 | 28 | 27.4 |
21.8 | 28 | 348
274 28  21.8
| 21.8 | 48 | 27.4 |
21.8 | 48 | 348
27.4 | 48 | 43
48

| 34.8 |

| 534 |

91

6000 Vg 8000
D L | D
M4 | 71| 114
1.4 | 71| 1.4
14 | ‘7| 127
177 | 7| 177
17.7 | 71| 177
218 | 71| 21.8
218 | 71| 27.4
27.4 | 71| 34.8
348 | 71| 21.8
21.8 | 131 | 27.4
27.4 | 131 | 34.8
348 | 131 | 43
43 1131 43
53.4 | 131  53.4
53.4 | 131 | —

v(h'
| L

91
91
91
91
91
91
91
91

171
171

74

‘171‘

171
171

10000 Vge
D | &
1.4 | 116
1.4 | 116
17.7 | 116
17.7 116
218 116
27.4 | 116
27.4 | 116
21.8 | 216
27.4 | 216
274 | 216
348 216
43 | 216
53.4 | 216

These capacitors are available in two types:
(a) with axial connecting wires (fig. 1); the dimensions are given above the dividing lines;

(b) with connecting lugs (fig. 2); the dimensions below those lines pertain to this type.
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C113 series - PAPER CAPACITORS FOR DIRECT CURRENT

BCX TYPE FOR TELEPHONY

These capacitors are designed and especially shaped for multiple assembly in the bays of standard Euro-
pean <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>