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DATA HANDBOOK SYSTEM

To provide you with a comprehensive sourcé of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, identified by the colours noted, are:

ELECTRON TUBES (9 parts) ' BLUE

SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) RED

COMPONENTS AND MATERIALS (5 parts) GREEN

The several parts contain all pertinent data available at the time of publication, and
each is revised and reissued annually; the contents of each series are summarized
on the following pages.

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you will find it tobe a valuable source
of reference. Where ratings or specifications quoteddiffer from those published in
the preceding edition they will be pointed out by arrows. You will understand that we
can not guarantee that all products listed inany one edition of the handbook will re-
main available, or that their specifications will not be changed, before the next edi-
tion is published. If you need confirmation that the pusblished data aboutany ofour
products are the latest available, may we ask that you contact our representative. He is
at your service and will be glad to answer your inquiries.

January 1970



ELECTRON TUBES (BLUE SERIES)

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

Part 1

Transmitting tubes (Tetrodes, Pentodes)

Part 2

Tubes for microwave equipment

Part 3

Special Quality tubes

Part 4

Receiving tubes

Part 5

Cathode -ray tubes
Photo tubes
Canmiera tubes

Part 6

Photomultiplier tubes
Scintillators
Photoscintillators

Part 7

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

Trigger tubes
Switching diodes

Part 8

T.V. Picture tubes
Part 9

Transmitting tubes (Triodes)
Tubes for R.F. heating (Triodes)

August 1970

January 1970

Associated accessories

February 1970

March 1970

Miscellaneous devices

April 1970

May 1970

Photoconductive devices
Associated accessories

June 1970

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes
Associated accessories

July 1970

Thyratrons

Ignitrons

Industrial rectifying tubes
High -voltage rectifying tubes

August 1970

December 1969

Associated accessories



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

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

Part 1 Diodes and Thyristors

General

Signal diodes

Tunnel diodes

Variable capacitance diodes
Voltage regulator diodes

Part 2

General
Low frequency transistors (low power)
Low frequency power transistors

Part 3

General
High frequency transistors

Low frequency; Deflection

High frequency; Switching

Part 4 Special types

General

Transmitting transistors
Field effect transistors
Dual transistors

Part 5

General

Digital integrated circuits
FC family; standard temperature range
FC family; extended temperature range

FD family
F] family; standard temperature range

Integrated Circuits

September 1970

September 1970

Rectifier diodes
Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1969

Deflection transistors
Accessories

November 1969

Switching transistors
Accessories

December 1969

Diodes and transistors for thick-and
thin-film circuits

Photo devices

Accessories

February 1970

Linear integrated circuits



COMPONENTS AND MATERIALS (GREEN SERIES)

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

Part 1 Circuit Blocks, Input/Output Devices September 1970
Circuit blocks 100kHz Series Circuit blocks 90-Series

Circuit blocks 1-Series Circuit blocks for ferrite core

Circuit blocks 10-Series memory drive

Circuit blocks 20-Series Input /output devices

Circuit blocks 40-Series
Counter modules 50-Series
Norbits 60-Series, 61-Series

Part 2 Resistors, Capacitors November 1969
Fixed resistors Polycarbonate, paper, mica, polystyrene
Variable resistors capacitors
Non-linear resistors Electrolytic capacitors
Ceramic capacitors Variable capacitors
Part 3 Radio, Audio, Television January 1970
FM tuners Television tuners
Coils Components for black and white television
Piezoelectric ceramic resonators Components for colour television

and filters Deflection assemblies for camera tubes
Loudspeakers Audio and mains transformers

Electronic organ assemblies

Part 4 Magnetic Materials, White Ceramics March 1970
Ferrites for radio, audio Ferroxcube transformer cores

and television Piezoxide
Ferroxcube potcores and square cores Permanent magnet materials
Microchokes

Part 5 Memory Products, Magnetic Heads, Quartz Crystals,  June 1970
Microwave Devices, Variable Transformers,
Electro-mechanical Components

Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators

Complete memories Variable mains transformers
Magnetic heads Electro-mechanical components

September 1970
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Preface

Circuit blocks offer their user a number of important advantages; paramount among
these are simplicity and greater reliability at lower cost. Principally for these rea-
sons they have gained almost universal acceptance among designers and manufac-
turers of electronic equipment.

We have developed a comprehensive range of circuit blocks, ranging in capability
from low-speed industrial logic to medium-speed computer logic functions.

This part of the Handbook gives the essential operational informationabout the vari-
ous series of our circuit blocks. There is one chapter for each series; at the end of
each chapter the user will find the description of the appropriate accessories.

The final chapter is devoted to input/output devices.

The fundamentals of logic circuits and the use of functional blocks therein are dis-
cussed in the publication Logic Elements in Digital Equipment (No. 32/048). Our
engineering staff will also be pleased to furnish supplementary information or appli-
cation assistance on request.,
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GENERAL

100 kHz Series

INTRODUCTION

A circuit block is a small encapsulated unit containing a basic electronic circuit,
designed to accept and operate upon a specific type of input signaland to produce
a specific type of electrical output. A number of different blocks can be combined
to form larger parts of an electronic digital system.

In this series the following units and assembled panels are available:

description colour abbreviation catalog number page
Flip-flop red FF1 2722 001 00001 AS57
Flip-flop red FF2 2722 001 00011 A6l
Flip-flop red FF3 2722 001 00021  A65
Flip-flop red FF4 2722 001 00031 = A69
Dual 3-input negative gate orange 2.3N1 2722 001 01001 A73
Dual 2-input negative gate orange 2.2N1 2722 001 01011 A75
Dual 3-input positive gate orange 2.3P1 2722 001 02001 A77
Dual 2-input positive gate orange 2.2P1 2722 001 02011 A79
Dual pulse logic orange 2.PL1 2722 001 03001 A8l
Dual pulse logic orange 2.PL2 2722 001 03011 A85
Emitter follower/inverter
amplifier yellow EF1/IAl 2722 001 07001  A89
Dual emitter follower yellow 2.EF1 2722 001 05001  A91
Dual inverter amplifier yellow 2.1A1 2722 001 06001  A95
Dual emitter follower yellow 2.EF2 2722 001 05011  A99
Dual inverter amplifier yellow 2.1A2 2722 001 06011 A103
Dual gate inverter yellow 2.GI1 2722 001 08001 B3l
Pulse shaper green PS1 2722 001 11001  A107
Pulse shaper green PS2 2722 001 11011 Alll
Positive reset unit blue PR1 2722 001 22001 Al17
One -shot multivibrator green OS1 2722 001 10001  Al21
One -shot multivibrator green 0S2 2722 001 10011 A125
Pulse driver green PD1 2722 001 13011  Al31
Printed-wiring board for PD1 PDA1 4322 026 34710  Al81
Power amplifier - PAl 2722 032 00011  A137
Printed-wiring board for PAl PAAL 4322 026 33630  Al79
Decade counter - DC1 2722 009 00001 Al41
Dual decade counter - 2.DCA2 2722 009 00011 A147
Reversible counter - BCAl 2722 009 00021 A153
Decade counter and
numerical indicator
tube driver assembly DCA3 2722 009 00031 A159
Dual :» merical indicator
tube driver assembly 2.1D1 2722 009 05001  A167
April 1968 A3



100 kHz Series INTRODUCTION GENERAL

A number of static input and output devices can be used in conjunction with
100 kHz circuit blocks, see chapter "INPUT/OUTPUT DEVICES"

For power supplies, printed-wiring boards, etc. see section "ACCESSORIES
FOR CIRCUIT BLOCKS 100 kHz SERIES"

ADVANTAGES OF CIRCUIT BLOCKS
Some of the outstanding advantages of circuit blocks are:

- saving of time and effort in the development and manufacture of electronic
equipment;

- saving of handling, mounting and testing costs in manufacture;
- high and constant quality level;
- simplification of stock-keeping and ordering;

- rationalisation through standardised units.

FIELDS OF APPLICATION

Circuit blocks can in general be usedin all digital data-handling equipment, such
as for:

- signalling; - measuring and testing;
- computing; - data handling;
- controlling; - laboratory uses.

For detailed design and application information section "Some Practical Cir-
cuits", should be consulted.

A4 April 1970



GENERAL 100 kHz Series

CONSTRUCTION
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Fig.1 Dimensional drawing of the circuit block

The dimensions’of all 100 kHz circuit blocks are approximately 54 mm x 24 mm
x 11 mm (see fig.1). Out of one side of 54 mm x 11 mm emerge ten wire termi-
nals 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 I.E.C. standard hole grid for
printed-wiring boards.

The blocks are colour-coded, a different colour being used for each group of
functions.

Synthetic-resin
case

Numbering
of leads

Connecting
leads
Sealing compound £
Potting compound .Pr'lntcd—wnrlng board
with plated-through holes

Fig.2 Cut-away view of a circuit block

April 1968 AS



100 kHz Series CONSTRUCTION GENERAL

The construction of a 100 kHz circuit block can easily be seen in the cut-away
view of Fig.2.

The electronic components, of which the circuit is made up (transistors, diodes,
resistors, capacitors) are mounted on a printed-wiring board. This board is
provided with plated-through holes to ensure reliable joints due tothe large con-
tact area of soldered contacts. The connecting leads are also mounted on the
printed-wiring board.

Protection against mechanical shock and vibration is provided by the resilient
potting compound, whilst atmospheric influences are excluded by the sealing
compound, by which the synthetic resin case is hermetically closed.

For the sake of reference the connecting leads are numbered 1 to 10.

A6 April 1968



GENERAL 100 kHz Sgries

DESIGN CONSIDERATIONS AND RELIABILITY

The main problem in the design of electronic equipment is to attain an optimum
level of reliability. The effective functional reliability of an electronic apparatus
is - once a given circuit has been determined - exclusively dependent on the sta -
bility of the characteristics of the circuit components during their lives.

Though the drift of the characteristics of the present-day components has al-
ready been brought down to a very low value, the circuit has to be designed so as
to be capable of accepting the still remaining drift. This factor and the nominal
spread in the component values determines the total spread to be reckoned with
during life.

A very safe design can beachieved by adopting the so-called "worst-case design"
principle, in which these total spreads in their most unfavourable combination
are taken as a design basis. As far as systematic failures are concerned, these
considerations lead to a very safe circuit.

Generally, the performance of a circuit, designed on this basis, is rather poor,
however, because of the extreme tolerance combinations that have been taken
into account. On the other side, the probability that these extreme combinations
occur is practically nil, the probability of "survival" of the circuit element being
completely dependent on sudden failures, which are mostly of a non-systematic
and catastrophic nature.

The choice of the components in the circuit blocks, the provisions taken in the
manufacture of these components, as well as the special protective measures
lead to a strong reduction of such sudden failures. Furthermore, a very safe
electronic design procedure is followed, applying all available knowledge on the
specific statistic behaviour of the components. In this way units with a high stan-
dard of reliability, a long life and a high electronic performance are obtained.

It stands to reason that a good performance of the circuit blocks can only be
guaranteed, if the user, in his turn, sticks to the operating conditions given by
the manufacturer. These operating conditions and guarantee, which apply to all
types of circuit block, are given below.

CHARACTERISTICS

Besides passive network elements (resistors, capacitors), only semiconductor
devices are incorporated in the circuit blocks, viz. transistors, Ge-diodes and
Si-diodes. As a result the inherent advantages of these semiconductors are re-
flected in the properties of the circuit blocks, such as low supply voltages and
small power dissipation.

April 1968 A7



100 kHz Series DESIGN CONSIDERATIONS AND GENERAL

RELIABILITY

The standard supply voltage of the circuit blocks is +6 V and/or -6V, so that no
special measures with respect to insulation and protection need be taken.

The power dissipation of the blocks is so small (20 to 100 mW) that no special
precautions are necessary with regard to cooling.

The 100 kHz circuit blocks are guaranteed to work properly at the maximum
speed of operation under maximum load conditions as given in the Data sheets in
the temperature range of —20 °C to +60 °C (-4 °F to +140 OF).

For storage the temperature limits of =25 ©C and +75 °C must not be exceeded.

Though the circuit blocks function reliably at any combination of the margins
given with respect to supply voltage and ambient temperature, the maximum
operational safety margin and the maximum life can be expected by operating
the units as closely as possible to the given nominal values of +6 V and -6 V for
the supply voltages and 25 OC (77 OF) for the ambient temperature.

Apart from some output devices the circuit blocks are designed for an operational
speed of 100 kHz. Because of the large safety margin that has already been taken
into account, no further speed-derating is necessary.

A8 April 1968



GENERAL 100 kHz Series

TEST SPECIFICATIONS

Before and during manufacture samples of circuit blocks are regularly subjected
to the following tests.

(1) Shock test and vibration test according to method 202A and 201A of MIL-STD-
202, terminals tested on strength, tests on mounting, soldering, lacquer and
coding.

(2) corrosion test (salt haze), according to method 101A of MIL-STD-202 (condi -
tion B, 48 hours).

(3) temperature cycling test, according to method 102A of MIL-STD-202 (5cy-
cles from -25 9C to +65 oC).

(4) dip test, according to method 104A of MIL-STD-202 (2 cycles 65 °C/20 ©C,
condition B, NaCl).

(5) accelerated humidity test, according to method 106A of MIL-STD-202 (10 cy-
cles 65 °C).

(6) Long-term humidity test (units-not operating), according to I.E.C.68, C IV
(40 OC, relative humidity: 90% to 95%, duration longer than 2000 hours, func-
tional marginal measurements after 250, 1000 etc. hours).

(7) as item 6, but units operating under the most unfavourable electrical condi-
tions.

(8) long-term test at max. temperature (60 °C), units operating under the most
unfavourable electrical conditions. Duration and measurements as item 6.

April 1968 H A9



GENERAL 100 kHz Series

THE DESIGN OF A CIRCUIT WITH CIRCUIT BLOCKS

BLOCK DIAGRAM

The growing complexity of the electronic system of to-day calls for a simple
logical unambiguous way of representation in the system circuit diagram. Effec-
tive use is made of a block diagram, in which each symbol represents a specific
unit function, which may represent a system component of different complexity.
Such a block in the diagram may denote, for instance, anything between a com-
plete production plant and a small basic electronic function, such as a flip-flop,
a gate circuit etc. The latter can be considered as basic subassemblies for elec-
tronic systems. The circuit blocks belong to this category, each type repre-
senting a single functional element or a combination of two of such elements.

BASIC LOGIC SYMBOLS

When a logic circuit is to be designed, whether it should be equipped with cir-
cuit blocks or any other elements, it may be useful to make up a block diagram
without paying any attention to the technical set-up for the time being. In such a
block diagram use can be made of symbols of purely functional elements, some
of which are shown in Fig.3.

7

a
:db_ e f
__l> — l>_ i
h e et

/
Fig.3. Symbols for logic circuits

a. bi-stable multivibrator (flip-flop) f . non-inverting amplifier

b. mono-stable multivibrator (one-shot) (emitter -follower)
c. a-stable multivibrator h. inverter

d. and-gate i. and-gate with emitter follower
e. or-gate j . or-gate with inverter

April 1968 All



100 kHz Series THE DESIGN OF A CIRCUIT WITH GENERAL

CIRCUIT BLOCKS

From the symbols in Fig.3 only the and-gate, the or-gate and the inverter per-
form a purely logic function. According to the Boolean algebra the relations be-
tween the output signal and the input signal of these elements are as follows:

AND-gate: (Fig.3d):P=A .B.C . ...cou... N
OR-gate: (Fig.3e):P=A4+B4+C¥+ .ieesvesss +N
Inverter (Fig.3h):P=2A (A ="NOT A")

A, B, C etc. can attain the values "0" (no signal) and "1" (signal). It should be
remembered, that in terms of Boolean algebra 1 + 1 = 1, so that the value of Pin
the OR -gate can never exceed 1. The action of the inverter is such, that an input
signal "0" produces an output signal "1", or the reverse 0=1, T =0)

VOLTAGE LEVELS AND SIGNAL VALUES

In a binary system two discrete states can be distinguished, to which the logical
values "0" and "1" are assigned. In electronic circuits these values are com-
monly allocated to the output voltage(s) of a flip-flop, which, in the case of cir-
cuit blocks, are approximately 0 V and 0.7 V) or more negative (Vy being the
negative supply voltage).

Since it is immaterial, whether one of these voltage levels is indicated by "0" or
"1", or vice versa, they are denoted by '"negative low" (approx. 0 V) and "nega -
tive high" (0.7 VN or more negative).

COMBINATION OF LOGIC SYMBOLS

When Boolean functions of a more complex character than those of the AND-gate,
the OR -gate or the inverter are dealt with, combinations of these elements must
be used. As an example the function P = A . (B+ C) will be considered. This
function is performed by the following logic circuit (Fig.4).

A A(B+C)

AB+C)
T L

B+C

o

Fig.4. Logic circuit for obtaining the function P = A . (B + C).

In some cases, and specially when a particular arrangement cannot be used for
technical reasons, another arrangement can be found by converting the function
into an equivalent function, whereby the rules of Boolean algebra may come in
useful. The function P = A . (B+ C) canbe converted into the function P = A +B.C,
which corresponds to the logic circuit of Fig.5. From the table below, in which
all combinations of A, B and C are considered, it can easily be seen that the
functions P= A . (B+C) and P = A +B.C are equivalent.

Al2 April 1968



GENERAL THE DESIGN OF A CIRCUIT WITH 100 kHz Series

CIRCUIT BLOCKS

A+B.C

72401416

Fig.5. Logic circuit for obtaining the function P=A +B.C.

Table
alBlc|X|B|T|B+rc |B.C| aB+c) | ABFC) | E+B.C
o0 o 1 58T T T O A 0 1 0 1 i
1 baeohie | ok ] oo 0 1 0 1 |
()0 i T O 1 O 1 0 0 1 1
oo} i ferpaicl 14 0 1 0 0 1 1
gz Eeh . <0 i 1 0 1 0 0
o ee Fay [0 O 1 0 0 1 1
§ gigifeisbio o1 0 1 0 1 0 0
g ot el el Lo fi- 0 1 0 1 0 0

RULES OF BOOLEAN ALGEBRA

The equations given below can be used advantageously to simplify and convert
logic functions. They can easily be verified by making up tables as shown above.

A+0=A A.0=0

A+1=1 A.l=A

A+A=A A.A=A

A+A=1 A.A=0

A+A.B=A A.(A+B)=A
A+A.B=A+B A.(A+B)=A.B
A.B+C)=A.B+A.C (A+B).(A+C)=A+B.C
(A+B).(C+D)=A.B+C.D (A.B)+(C.D)=(A+B).(C+D)
A+B+CH orvuevinsnssos F =R BLE sicsamens N

PN I G R —— N=A+B+C iscieennscs +N

AR e aen b BN S AR C sarmeoessne N

K BEIG v o e 5 s 508 N = RFBHC sos 20 chiho: N
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100 kHz Series THE DESIGN OF A CIRCUIT WITH GENERAL

CIRCUIT BLOCKS

SYMBOLS FOR CIRCUIT BLOCKS

After the block diagram with logic symbols has been made up, the logic symbols
should be translated into circuit blocks. To this end a wiring diagram is made in
which the logic symbols are replaced by symbols representing the corresponding
circuit blocks. The latter symbols, recommended for this purpose, are given in
the Data Sheets of the circuit blocks. Each of these symbols consists of a rec-
tangle, in which the type of circuit block and the connections are indicated
(Fig.6). Since also the reference numbers of the connecting leads are indicated
in the symbol, the equipment can be constructed directly from the circuit block
diagram.
Jo |

G Q,

N
E FF
A WA AW &

bl e

7251385

Lol

Fig.6. Typical symbol of a circuit block (FF1).

In Fig.7 an example is given of how logic symbols can be combined so as to ob-
tain an arrangement that can be built up from circuit blocks. In this figure the
convention ''negative low" = "0" and ''negative high" = "1" has been adopted,
which involves, that the AND-operation is performed by an N-gate and the OR -
operation by a P-gate (see under "Gates" in section "Operational Notes").

—6VZ M@ R RAGM
2.EF2
5
+6VHP W,
g
s
Q2
2.2P1
+6V. o3 2 +6v
FRE 5 o
§ 5 [s s s
e SR __1 —sf/LN’ Q Q2 N"éab'v _&'}Ny @ Q2 i £
| 2.3N1 2.2N1
I
= W W Ws W W, W ) W W,
| |z g Ia |7 la—lg_ r l: g
=

7241863

Fig.7. Translation of logic functional symbols into circuit block symbols.
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GENERAL THE DESIGN OF A CIRCUIT WITH 100 kHz Series

CIRCUIT BLOCKS

THE LOADING TABLE

Since the loadability of circuit blocks is limited, they may not be arranged ar-
bitrarily. A circuit block diagram, made up from a diagram with logic symbols,
should be carefully checked on the basis of the Loading Table.

From this table the number of units that can be driven by any other unit can be
taken. When a unit has output terminals with different loadability these data are
given separately.

It may be noted that the Loading Table is made up for combinations of units un-
der supply voltage tolerances of + 5%, whilst part of the earlier types of blocks
(see data sheets) allow for a supply voltage tolerance of + 10%.

The gain in performance obtained at those reduced tolerances has been taken
into account in the table. In those cases where a proper functioning is assured a
pulse rise time of 0.7 us has also been calculated with, though 0.4 us has been
prescribed earlier. The result is an overall improvement in loadability in the
Loading Table compared with earlier publications.

In the case of amplifier units, the output data are dependent on the input driving
signal; for these units the loadability is given for different preceding units or
preceding chain of units.

The EF 2 is especially suited to drive a common-emitter stage; for this combi-
nation the loadability is also given.

The number of negative gates (N 1) which can be driven by any other unit at a
"negative low" output level, depends, due to diode leakage current, on the num-
ber of other gate inputs which are at a "negative high" level. In this Loading
Table the assumption is made that three other inputs of each drivengate are at a
"negative high" level.

If not indicated separately in the Loading Table all N and P terminals of each unit
are connected to VN respectively Vp.

The general set-up of the Loading Table is elucidated inthe diagram given below.

Preceding unit(s) Driving via Driven
unit l unit

7240159

Nmax

Fig.8. Diagram to explain the Loading Table.
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CIRCUIT BLOCKS

If a specific combination of circuit blocks appears to be inadmissible, it should
be rearranged into a permissible combination. Boolean algebra can be used for
this purpose.

In some cases a loading, differing slightly from that given in the Loading Table,
may be possible.

In this case it must be carefully checked, whether the input signal requirements
of the driven units do not exceed the given corresponding output data of the
driving unit. It also should be considered that the limiting values of the input
signals of the driven unit are never exceeded.

This concerns the values of voltage levels, currents and switching times, which
can be derived from the data sheets.

A16 “ April 1968



GENERAL

100 kHz Series

SOME PRACTICAL CIRCUITS

In this section some practical examples are given for the application of 100 kHz
circuit blocks. Since most circuit blocks comprise twin units or two separate
functional units in certain cases only half the symbol is given.

For the sake of simplicity the supply lines are not drawn in many of the figures
given below. Normally the N terminals are connected to the -6 V supply, the P
terminals to the +6 V supply and the E terminals to earth (common to both sup-
ply voltages). If a supply terminal should not be connected to the corresponding
supply line this is indicated by "n.c." (not connected).

In the applications given the following convention is adopted:

"negative low" binary "0"

"negative high" = binary "1".
According to this convention a Negative gate (2.3N1 or 2.2Nl) is employed to
perform the logical AND operation and a Positive gate (2.3P1 or 2.2P1) to per-
form the logical OR operation (see Operational Notes).

SCALERS
Q Q2 Qr Q2 e} Q2 (e} Q2
FF1 FF1 FFi1 FF1
A Az A A A Ay )

Fig.9. Scaler of 16 (Binary counter with 4 flip-flops)

Below some scalers are given in which pulse feed-back is applied to obtain a

dividend that is not a power of 2.

10k $2
_I_ AW ov
750pF
out
[ IS
Q2 Q Q2
FF1 FF1
Ay AW, A Az
in L]—I IOA 5% LT‘I 72401706.1

Fig.10. Scaler of 3
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A

>
>
>
>

WWW——o(V
0A85 & 0A 85 X -L
15000F .
ou
[ | T I
f— Q2 Q2 Qr Qa
=== FF1 FF1 FF1
m— A AW, A Ay We A A
'_._LI’I | i __TT|
n 7240169a.1

Fig.11. Scaler of 5

10k $2
ov
OA85 X 750pF ’
‘ ou
— . h 17—
Q2 Q2 (] Q2
FF1 FF1 FF1
A A2 A AW A A
in ‘ %40169b.1
Fig.12, Scaler of 6
ok
YVVVVY
W 0465 0A85 i .L
1500pF
.y [ [ | R
Q2 Q2 Q2 Qr Q2
FF1 FF1 FF1 FF1
A Az A AW A AW A Az
Pr RN e L O
n 7240160a.1

Fig.13. Scaler of 10 (decimal counter)

10k
oV
0AS5 7500F oyt
| g | [ T [~
Q2 Qz Q2 Qs Qz
FF1 FF1 FF1 FF1
A Ay A Az A AW A A
PR LR R L
n | 72601688.1

Fig.14. Scaler of 12
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SOME PRACTICAL CIRCUITS ‘ 100 kHz Series

Apart from the above mentioned pulse feedback principle also an intermediate
gate can be used to skip a number of positions in order to attain scalers of divi-
dends that are no powers of 2. The advantages of this type of circuit is that spu-
rious pulses, as occurring at the output of the scaler with pulse feedback, are
avoided. An example of a decimal counter designed on this principle is given

below.

owv¥e  FF1

5
WA A w P
z

+6V

E+6V

T2a868

Fig.15. Decimal counter, maximum speed 60 kHz

For a speed of 100 kHz the resistor in the 2NI1 block must be shunted externally
by a 12 k2 +5% resistor or the 2N1 must be replaced by a circuit block 2.IAl,
connected to perform the same gate function.

——out
Lk
oy @ Q2 2
e FF3
. WA A W K X
7243553
Fig.16. Decimal counter, maximum speed 100 kHz
50 Hz G div: 50 div: 60 div:60
viaPS1 ~ (6FF1) (6FF1) (6FF1)
7260123 seconds minutes hours
Fig.17. Time code frequency divider
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SOME PRACTICAL CIRCUITS

GENERAL

MULTIPLE INPUT GATES

72401240 ,— -6V

Fig.18. 6-input N-gate

composed of one 2.
— -6V
—w; N
—W; @
¥ *h
inputs 2.3N1
—W2
—iW Q2
—s
N2
Vhe 4S9
g M
Q7
—Ws
2.2N1
—¥2
(67 o
— W
4 Nz 72401620
The

Fig.20. 10-input N-gate
composed of one 2.3N1
and one 2.2N1

output

Fig.19. 5-input N-gate

3N1 composed of one 2.3N1
-6V -6V
—— -
—wW Ny —w Ny
—Ws Q1 Ws Q-
—{Ws —Ws
inputs 2.3N1 inputs 2.3N17
—2 —W2
— Q21— —W; Q2
—s —
N2 N2 ¢
HES o Tne ¢— g
—W Ny —w N,
—W3 Q7 Q7
— —%
2.3N1 2.2N1
= W,
—W Q- Q2
W W
6 N2 72401626 4 N2 72460162¢
Tne The

Fig.21. 11-input N-gate
composed of two 2.3N1's

Fig.22. 8-input N-gate
composed of one 2.3N1
and half a 2.2N1.
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BINARY TO DECIMAL CONVERTER -

W @
22N1 }—o—oﬁ
A 02
IAJ O,
22N1 }—v-vﬂ
W 0z

S
S
o
<

ov

Gz
N2
10kQ L

1L

w
1500pF
o Qz [} Qz (o) Q2 e Q;

FF1 FF1 FF1 FF1
A Ap A A We A A Wo A A

L ooy | Gl fowg| 51

Fig.23. A count of n in the decimal counter produces a "1" signal
at the output n at the right. All N, E and P terminals of the flip-flops
should be connected to the corresponding supply lines.
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SOME PRACTICAL CIRCUITS GENERAL
PRESET COUNTERS
I—*’—SV
w, M
W G

22N1 ]——c
Q3

\ \ \
\ \ - \
\\ \\ 4 \\
\ \ E0k \
\ v = \
- L = =3 i I
JL
w
15000F]
Qr Q2 [N Q2 Qr Q2
FF1 FF1 FF1
A AW, A AW A A

H—l l 0485

N

Lr] |0A55:

N

7260167

Fig.24. General purpose circuit. An output voltage is produced when the decimal
counter stores the number chosen by means of the 10-position 4-wafer switch.
The circuit may also be used for the determinationof a time interval by counting
cycles of an alternating voltage, e.g. the mains.

-6V
==

w M
W;  Qife—
"
23N1

o° o®

&
Q
o
e \\ \ ov
\
\ \ 3
Q \ \ S0k
a \\ |
_________ \ A
/500pF
w ]
G2 Q3 Qz Qr Qz
FF1 FFI1 FF1 FF1
A Az A AW A AW A Az
LT [omeg | Loy -

Fig.25. Simplified circuit for special applications. An output signal is produced
when the decimal counter has reached the number chosen by means of the 10-po-
sition 3-wafer switch. When this number is exceeded the output signal may stay
or recur. This phenomenon makes the circuit only useful for those applications
in which these spurious signals do not interfere.

Y.
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23N1

23N1

FF

Fig.26. When the counter consists of several decades, it may be preselected by
as many 10-position switches. The gates are combined to one gate. The circuit
may also be of the 3-wafer switch type, as shown in Fig.19.

23N1

Pt
¢ ¢-¢ - ddeg “‘r?;

23N1

FF

Fig.27. Preset counter with multiple programmes. More than one set of switches
and gates may be connected to the same counter. Every output gives a signal
when the counter has reached the number set by its associated switches. The
switches may be of the 3 or 4-wafer type.
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SOME PRACTICAL CIRCUITS GENERAL

SHIFT REGISTERS

T o
0 i
gy Q
Qe FF2
Ap
G W A WG
TV P °FF
r 7200865
shift pulse 4 3 o 3 [}

Fig.28. Shift register

Binary information, applied to the input terminals in complementary form, is
shifted bit after bit into the register by means of the shift pulse. Set or Reset
signals can be applied i1 parallel to the corresponding W terminals in the usual
way (see Set and Reset circuits).

The outputs of the last FF2 can be connected crosswise to the gate inputs of the
first (Q] toGg and Qg to G1). A given information stored in the register will now
circulate through it by means of the clock pulse.

By connecting the outputs of the last FF2 directly to the gate inputs of the first
(Q1 to Gj and Qg to Gg) scalers can be made which can very easily be decoded
and preset; with 5 FF2's, e.g. a decimal counter can be made.

1 ) 1 s
i o U 0 ! 10 u
dy @ 2 oy @ 2 M 2 a9 Q
de  Fr2 g FF2 4 Fr2 de  Fr2
5 5 5} 5|
Pow 4 we G W A Wo P w4 wo G WA WG
7 ] g 2 |7 3 g F 3 g jf 3 o 19
input J r
Sh/'?[.{k{
forward
e 17 _J6 s 6 17 )6 15 2 |7 16_1s 1Z_Js s
K K Q QK K Q2 b K K 1 K K Q2
2PL1 2PL1 2.1 2PL1
G V4 A ¥ G G Y A A ¥ G G Y4 4%G G %A A G
I’ s |5 | |12 o R 4 ]2 o PR i ]2 o ERE 4 |2
=
shift plise
backwards < P = > = R
reset s

Fig.29. Bi-directional shift register

The circuit of Fig.28 can easily be converted into a bi-directional shift register
by adding additional input pulse gates as incorporated in the unit 2.PL1. The in-
formation in the register can be shifted in both directions dependent on the input
to which the shift pulse is applied. In the same way bi-directional decimal coun-
ters can be made according to the principle as indicated above.
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100 kHz Series

The diodes, incorporated in the 2.PLI1 (inputs V| and VZ) can be used for nega-
tive Set or Reset signals.

DRIVE CIRCUITS FOR SHIFT REGISTERS

o o Jo

3

Jo | o

|IO II

N Q

P o w

Q2
FF2
A W, G,

—» max4xFF2

TUN863

10 |0

Jodo Jo

M Q
3 FF2

Po, W 4w,

P G AL
s |

N
He  pst
& w
g
JL
.
oy q Ny @h & e
e psi EF1 /141 &
P 2
W
5 U 3
1L L

—> max BxFF2 s

e i
—> max32XFF2  ruse
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SET AND RESET CIRCUITS

A system in which flip-flops are used, often requires a means for setting or
resetting. This can be realised as indicated in the figures below.

+6V -6V E
w
P N 72401360
W
eF1 T
"7 0465
Fig.33
Input signal for resetting: "0" (negative low)
Driving unit: FF1, FF2, IAl, 1A2, PS1 or OS1
Maximum number of flip-flops: 1
+6V -6V FF
| w
P N 72401388
>y R
EF2
Fig.34
Input signal for resetting: "1" (negative high)
Driving unit: N-gate or N-P gate sequence

Maximum number of flip-flops: 1

A simple circuit for resetting flip-flops by a flip-flop FF1 is given in the figure
below.

FF FF FF FF
w w w w
* 0A 85 :E OA 85 % OA 85 + 0A 65
2000 pF
[ it —
a §§ 12 k0
Fig.35

Resetting takes place on a positive voltage step at
the Q terminal of the drving flip-flop.
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When a large number of flip-flops has to be controlled, the following arrange-

ment can be used.

FF FF

FF FF

FF

all resistors
1.5k0 £5%

etc.g

=

W Wy Ws W, W, Ws
23N1

q, a,

W WsWs WoW, Ws
2.3N1
Q, Q,

Fiem
r

2.3N1

Wi Wi Ws Wo W, Ws

0A200 ¥ T—‘N‘NW-’ﬁrSV
A 22 ki £5%
frem driving circuit

Fig.36

The circuit of Fig.36 can be driven by one of the circuits given below.

-6V
+51v -6V R
A
P NM H|
*
- Q Asv27
EF2
5 =0V
Fig.37

Input signal for resetting:

"0" (negative low)

Driving unit FF1,FF2,1A1,IA2,PS1 or OS1 N1 N1-P1
Value of resistor R} in

+5%1) 82 150(82) |330(200)
Max. number of flip-flops!) 32 15(32) | 5(10)

1) The values between brackets apply to the circuit without the anti-bottoming
connection (EF2-M terminal to collector ASY27). Consequently this circuit
is for low speed operation only.

**) See Fig.45.
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Fig.38. (Low speed operation only)

Input signal for resetting: "0" (negative low)
Driving unit: FF1, FF2, IAl, IA2, OS1 or PS1
Maximum number of flip-flops: 32

+6V Ov-6V+6V OVncne 6V

(Y AEr -
P E N PE Ni2Nsy 62;%/:
—{w q w Q A

IA7 IA2
---- = - Taawso.
Fig.39
Input signal for resetting: "1" (negative high)
Driving unit: FF1, FF2, 1IA1, IA2, OSI1 or PS1
Maximum number of flip-flops: 32
-6V
820, +5%
w
A
Fig.40
Input signal for resetting: "1" (negative high)
Driving unit: N1, N1-P1, IAl, IA2 or PS1

Maximum number of flip-flops: 32

*x*) See Fig.45
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AMPLIFIER CIRCUITS FOR GATE SIGNALS

—fV nce. +6V 0V ncnc
L | x
0A
i B L R s s B
>w af»{w abw Q > — os
L 142 | a0 mox isv
Fig.4l. I]pad = max. 5.5 mA
-6V +6V 0Vncnc
| | "
0A 85
G N PE Ni2N3s r\“:l::l—---. B
> w Q KOA = w o ¢ | —Vm=
> 20 oa abs. max 15V
N, 1A2 72401370
Fig.42. Ijpad = max. 5.5 mA
»
-6v +6V +6V =6V __1n0A 85
1 | 11 N e
O——
N P P NM lood abs. max 15V
w ap>—w al>—w Q e
NI P1 EF2 asvar
7240146a
=0V
Fig.43. Iload = max. 13 (29) mA 1)
*
-6V +6V -6V ---i('n--?,A 85
| 1 | fﬂ "o  _VYm=
N P N, L load abs. max 15V
w QW Q -
_NI EF2 A
72601460
ov

Fig.44. Iload = max. 35 (50) mA 1)

ASY27

Fig.45. In the circuits given the transistor ASY27
can be replaced by the EF1 circuit.

1) The values between brackets apply to the circuit without the anti-bottoming
connection (EF2-M terminal to collector ASY27). Consequently this circuit

is for low speed operation only.
*) In case of inductive load.
**) See Fig.45.
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AMPLIFIER CIRCUITS

0465 ™
+6V -6V K+
. L] e
P NM load abs. max15V
*
—v a asv27
EF2 |
) =0V
Fig.46
Driving circuit: FF1, FF2, IAl, IA2, OSl or PS1
Hoad: max. 70 (85) mA 1)
*
+6V -6V .-:j-q.ws
[ ] V-
PN Toad _abs.mox15V
. i U= 27045 %
| _EF1_TT taw) G
724)
=0V
Fig.47

Driving circuit: FF1, FF2, IAl, IA2, OS1 or PS1
Iload: max. 85 mA

Driving circuit: FF1, FF2, IA1, IA2, OS1 or PS1
Iload: max. 85 mA

1) The values between brackets apply to the circuit without the anti-bottoming
connection (EF2-M terminal to collector ASY27). Consequently this circuit
is for low speed operation only).

*) In case of inductive load.

**) See Fig.45.
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100 kHz Series

Fig.49
Driving circuit: N1, N1-P1, IAlL, IA2, PS1
Iload: max. 70 mA
POWER AMPLIFIER CIRCUITS
0A 85

+6V -6V \

[ 7 e

P N load abs. max 30V
IA1 a w Q -
__1a2] | EF2 ] agae

*
OA 85
+6V -6V +6V 1
rVW—-GV -y
1 | 1800%5% b o' o4 “Vm=
P N P N| osw load" gps.max 30
Q w Q w Q %
N1 EF2 EF1 0ocC 60
wwmr = =" -mmm===d be=meeed v

Fig.51. Ijpad = max. 300 mA

*) In case of inductive load

**) The transistors have to be mounted on a heatsink (see relevant transistor

data).
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Driving circuits

Fig.44 to 49

SOME PRACTICAL CIRCUITS GENERAL
b L 0485
5% TN =
FEIFF? 3 2 ”’P.ﬂfﬂ 0§W load abs.max 30V
;2; " N . N. VWWW 6V -
. oc 60
i 0S1 Vi 4
— pst gl p,M W2P2 +6V
oy 7240145 [_ = 0V
Fig.52. I]pad = max. 300 mA
£
R,ié Ry OAY 10ad
1 ASZ16**
A
A_.o_‘
Iin 0AZ200
“ov
Fig.53
Voltage -Vm 12V +15% 24V +15%
Resistors R; 4702 + 5% 1 W 2.4k + 5%, 0.5W
R2 682 £ 5% SW 1502 +£5% 10W
Input current -Ijp min. 35 mA min. 13.5 mA
Load current Iload max. 2.6 A max. 2.6 A

Fig.43 to 49

If there is a preference to use an output transistor ASZ17 or ASZ18 instead of
the ASZ16, the stated maximum load current Ij5,q has to be multiplied by 0.6.

*) To be used in case of inductive load.

**) The transistors have to be mounted on a heatsink (see relevant transistor data).
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PHOTO-ELECTRIC PICK-UPS

With a circuit block PS1 very simple photo-electric pick-ups can be made. For
the output data of the circuits given below see the PS1 data sheet.

Switching level:

Max. ambient temperature:

MA o
VWW

Switching level:

Max. ambient temperature:

&
O,
~

output

Fig.54

min. 13000 Lux (this lighting level can
be achieved with a lens-end incandescent
lamp of 2.2 V; 0.25 A)

60 °C

output

Fig.55

min. 3000 Lux (this lighting level can
be achieved with a lens-end incandescent
lamp of 2.2 V; 0.25 A)

60 OC (only if the OAP12 and OC71 have
been matched for proper leakage current
compensation).
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OSCILLATOR CIRCUITS

With a circuit block PS1 it is possible to make square wave oscillator circuits as
given in the figures below.

Quartz
crystal

[”— 7241858

Fig.56. Crystal controlled oscillator circuit. For the output data of this circuit
see the PS1 data sheet.

———— output
S 12K,
ontrol

3 . — “nputs
Sme Epui
k8 T BAY36/BAXD
T 7261856
ov +6V

Fig.57. Relaxation oscillator circuit. The oscillator may be controlled by more
control signals as indicated in the figure. A "0" (negative low) level on one of
these inputs stops the oscillator.

For a capacitor value C =2500 pF f = approx. 100 kHz
N C = 250 uF f = approx. 1 Hz
Output data:
" . e Voltage -Vq max. 0.2 V
st Ll " kg Yo Load current —IQ max. 1.2 mA
" : " Voltage —VQ max. -0.7 VN
Chiipup level negarive g Load current IQ max. 0.3 mA

For further data see PS1 data sheet.
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5

OPERATIONAL NOTES

This chapter contains some general and specific remarks on the application of
circuit blocks.

FLIP-FLOP
D.C. input signal

The flip-flops FF1, FF2, FF3 and FF4 can be set or reset on the W terminals
by a negative or positive d.c. level. Attention should be paid to the W inputs
being directly connected to the transistor base. When driven by a low-impedance
source (e.g. the direct output of an emitter-follower or the negative power sup-
ply line) the transistor may be seriously overdriven and hence destroyed. The
maximum permissible input current should therefore never be exceeded.

If the memory property of the flip-flop has to be maintained, the driving source
should have a one-way action on-the flip-flop; the source should therefore be
connected tothe W terminal by means of a series diode(see p.A26: SET AND RE-
SET CIRCUITS). In order to attain a correct cut-off voltage level for this diode,
the emitter-follower units EF1 and EF2, which can be used as driving sources
for the flip-flop, are provided with a tapped output. The voltage level on the tap
has the required value if the emitter-follower is driven by a "0" (negative low)
signal.

The EF2 circuit block comprises the series diode (M] and M» output terminals).

Cascading of flip-flops

With n cascaded flip-flops FF1 or FF3 it is possible to construct frequency di-
viders with a dividend of 2. When such a chain of flip-flops is used for counting,
the total counting capacity amounts to 2% as well.

By using a pulse feedback or gating principle it is possible to skip a given num-
ber of counts, so that with n flip-flops any dividend up to 2% can be obtained.
When a dividend of N is required, the minimum number of flip-flops (n) can be
derived from: on-1 < N < om,
Pulse feedback is required when N # 21, so that 2% N positions are skipped. The
value of 2% - N gives the indication to which flip-flop in the series the feedback
should be applied. In Figs.11 to 15 a few examples of FF1 counters are given.
The feedback pulse is supplied to the preceding flip-flops via a pulse gate cir-
cuit.
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I

The value of the capacitor in this circuit is determined by the number of flip-
flops to which the feedback pulse has to be supplied, viz. approximately 500 pF
per flip-flop.

Care should be taken, that the maximum permissible capacitive load of the flip-
flop that supplies the feedback pulse is not exceeded. The maximum capacitive
loading of the FF1 is 2000 pF. For both Q terminals together when the FF1 is
loaded during the negative as well as the positive transient of the pulse. If a
1500 pF series capacitor is used in the feedback path, 500 pF is left for external
loading on that terminal (equivalent to another flip-flop). If more than four feed-
back paths are required, the signal may also be taken from one of the preceding
flip-flops.

A disadvantage of this type of counter is that a spurious pulse occurs at the out-
puts of the flip-flops to which the feedback pulse is applied (see e.g. the output
levels of the DC1 as given in the corresponding Data Sheet). If the occurrence
of this pulse is not wanted an intermediate gate can be used as indicated in
Fig.15.

In Fig. 16b a similar type of decade counter is given, but now equipped with
flip-flop FF3. With this FF3 however the intermediate gate has been built in the
unit itself. The gate condition derived from the 4th flip-flop is connected tothe
extended gate terminal of the 2nd FF3 via a diode.

Shift registers

The flip-flops FF2 and FF4 are in principle equivalent to the FF1 and FF3cir-
cuits respectively, with the exception that the built-in input pulse gates can be
controlled externally. In this way the switching of the unit, upon reception of a
positive going voltage step on its A input is determined by the d.c. levels applied
to its G inputs. Thus the binary information presented to the G inputs can be
shifted into the flip-flops by the voltage step on A.

The pulse gates are opened by a "negative low" level and closed by a ""negative
high" level on the corresponding G input.

It is to be noted that for proper working the G] and G2 terminals may not be at a
"negative low" level simultaneously.

The units 2.PL1 and 2.PL2 (Dual Pulse Logic) contain the input gate circuitry of
the normal flip-flop FF1 and FF2, and FF3 and FF4 respectively. In this way it
is possible by connecting these units to an FF1 and FF3 respectively to obtain a
second A input on this unit. In combination with FF2's and FF4's respectively
bi-directional shift registers can be made.

In the figures 28 and 29 examples are given of a uni- and a bi-directional shift
register.
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GATES
General

As mentioned before, it is immaterial which binary level is denoted by the logic
value "0" or by "1", since it has no influence whatsoever on the logic design of
a circuit. However, confusion may arise when gate circuits are discussed. Many
designers use the words AND and OR for the basic logic functions as well as for
the electronic circuits that perform these specific logic operations. The nota-
tions AND and OR should, however, be restricted to logic operations, since one
gate circuit can perform both the AND and OR operation, dependent on the de-
signation of "0" and "1" to the voltage levels used.

For the above reasons the circuit blocks comprising gate circuitsare denoted by
"NEGATIVE GATE" and "POSITIVE GATE". The negative gate performs the
AND operation on "negative high" signals and the OR operation on "negative low"
signals, whilst the positive gate performs the OR operation on a "negative high"
signal and the AND operation on a "'negative low" signal (see Table below).

Logic operation performed by
Signal value "1" -~ ;
assigned to: Positive gate Negative gate
"Negative high" level OR AND
"Negative low" level AND OR

Gate Sequence: Always negative gate - positive gate

Technically it is only possible to drive a positive (P) gate by a negative (N) gate.
In the system where the "negative high" signal corresponds to binary "1", the
AND-OR sequence is therefore allowed only. This means that every OR-AND
combination in the logic diagram should be converted into an AND-OR combina -
tion. ‘An example of such a conversion was already given on page Al2. It may be
convenient to remember that an AND-gate is an OR-gate for the signal of oppo-
site polarity and vice versa. At the outputs of a flip-flopa signal and its comple-
ment are simultaneously present, so that no inverter need be usec when the sig-
nal is taken from a flip-flop.

Cascading of gates: no more than two

Cascading of more than two gates must generally be avoided. This is due to a
large increase of the load on the driving unit when gates are connected in cas-
cade, so that the signal level shift (signal loss) may amount to impracticable
values.

An N-N or P-P gate sequence is generally not allowed; such a sequence can, how-
ever, always be replaced by one multiple N or P gate respectively.
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After a signal has passed an N-gate or an N-P gate sequence, it must be re-
stored by an inverter amplifier IA2, an emitter-follower EF2 or a pulse shaper
PSI.

Gates with multiple ihputs

In many cases gates with more than three inputs may be required. Such a gate
may be composed of any number of 2- or 3-input gates. The following rules
should then be observed:

1. Interconnect the Q-outputs.

2. Connect the negative supply N only once for the whole gate, leaving the other
terminals Nj or N2 floating.

3. If the newly composed gate would have more inputs than actually necessary
leave the unused inputs floating.

4. A P-gate driven by an N-gate may have 25 inputs at maximum.

5. When part of the number of inputs of an N-gate are at "0" level and the other
inputs at "1" level, the supply of the leakage currents of the diodes that are
cut-off is distributed over the inputs at zero level. (The maximum of this
leakage current is 40 uA for every input in the "1'" position.) This may give
rise to a considerable increase of the load at these inputs. (See also the cor-
responding Data Sheets.)

Examples of multiple-input gates are given in Figs. 18 to 22.

Positive gates

The rules given above under 1, 2 and 3 for N-gates also apply to P-gates. It
must be noted, however, that, unlike the N-gate, the P-gate may load the driving
stage at both binary levels.

The terminals P or Py of the P-gate may be leftfloating when the following stage
is already equipped with a resistor from the input to the positive supply voltage.
This is the case with the inverter-amplifiers IA1 and IA2.

When a P-gate is driven by an N-gate, the number of P-gate inputs may not ex-
ceed 25. On the other hand, an N-gate may be loaded by only one P-gate.

More than one gate driven by more than one flip-flop

The Loading Table indicates the number of gates with which the other circuit
blocks may be loaded. It should be remembered, however, that an N-gate only
presents a "load" if it produces a "'negative low" signal at its output. When sev-
eral gate inputs carry a "'negative low" signal simultaneously, the load is divi-
ded among the driving sources. When a number of gates is driven by a number
of flip-flops, it may therefore be allowed to connect each flip-flop to a number
of gates greatly exceeding that given in the Loading Table. That is because the
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effective loading may be far less than the actual number of gates. This must be
checked carefully for every possible state of the circuit.
The same applies, as a matter of course, for other driving sources.

Voltage levels in gate circuits

Due to the voltage drop across the diodes of the gates, a voltage level shift will
occur in every gate, so that the signal, after having passed one or more gates,
is no longer in agreement with the level standards of the input signals. In the
Loading Table this effect has already been taken into account. When a combina-
tionof gates that is not covered by the Loading Table must be used, the following
information should be borne in mind:

1. A germanium diode in an N-gate causes a level shift of -0.1 V to -0.5V 1).
2. A silicon diode in a P-gate causes a level shift of +0.4 V to +1.0 V L,

3. A common emitter stage needs —-0.2 V to =0.4 V on its base for the conduct-
ing state and approximately +0.2 V for its cut-off state 1y,

4. The collector-voltage level of a conducting common emitter stage ("'0'" output)
has to be taken as -0.05V to -0.2 V 1),

Current in gate circuits

Since the forward resistance of a conducting diode and the input impedance of a
common emitter transistor, when driven into the conducting state, is very low,
a strong gate current may occur, which may overload or damage the circuit ele-
ments.,

On the other hand, the generator impedance of an "open" gate is high, resulting
sometimes in too low an available driving current for a given stage. When ap-
plying other combinations, such as given in the examples below or in the Loading
Table, these points have therefore to be investigated.

ONE-SHOT MULTIVIBRATORS OS1 AND OS2

The one-shot multivibrator OS1 is intended to produce a pulse of definite length
for providing atime delay. Both a positive- and a negative-going pulse are avail-
able at the outputs. It should be noted that at the Q2 terminal the maximum per-
missible load .current is appreciably lower than that at the Q; terminal, whilst
the rise time of the pulse at the Q9 terminal is higher than that at the Q] termi-
nal.

l) Related to the type of semiconductor as used in the circuit blocks and depend-
ent on the current flowing through the diodes. In calculations on the levels the
most unfavourable limit of the values given has to be applied.
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il

It is not recommended to use the OS1 for delays that exceed the values given in
the graph (see Data Sheets), i.e. longer than 1 ms, since in this case the OS1
is more sensitive to spurious signals induced on the supply line. Moreover, the
use of electrolytic capacitors would be required, which are less stable during
life and may show a considerable leakage current. For long delays it is there-
fore recommended to use a frequency divider fed from a fixed frequency, such
as the a.c. mains.

When the OS1 is used for long delays the negative supply line should be bypassed
close to the unit by a large capacitor.

The one-shot multivibrator OS2 has considerable advantages above the OS1 in
particular with respect to the maximum permissible load current on both Q-ter-
minals whilst the rise time of the pulses derived from Q- and Q-terminal are
equal (see Data Sheets).

TRANSIENTS AND DELAY TIMES

Although all circuit blocks function properly in any permitted sequence at fre-
quencies up to 100 kHz, practical considerations may cause a reduction of this
speed. This may happen when the total delay in a chain of cascaded circuits is
too long for the specific application. It must be examined on the basis of the
switching times and delay times as given in the Data Sheets.

As a typical example an 8-stage binary counter with flip-flops FF1 will be con-
sidered. From the Data Sheet it follows, that in this counter a total delay of
8.(trd + tr) = 8.8 us occurs. If the output signal of the 8th flip-flop should coin-
cide with the input pulse of the counter for at least 2 us, it is required for this
input pulse to have a duration of minimum 8.8 us +2 us = 10. 8us. This require-
ment reduces the maximum operational frequency in the application at issue to
approximately 46 kHz.

The transients in a loaded switching circuit can be calculated from the output
data given in the Data Sheets.

The intrinsic switching times given in these data always apply to the unloaded
condition. Generally they remain unaffected under conditions of resistive load-
ing, whereas a capacitive load increases the switching times.

Ri

90%
10%

Fig.58 Equivalent diagrams of active circuit blocks
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The actual switching time of a loaded circuit can easily be calculated from the
equivalent diagrams shown in Fig. 58. The unit can be represented by a step volt-
age or current source in combination with the internal (output) impedance of the
unit. The value of this output impedance is given in the Data Sheet of the unit
under consideration. The total rise time and fall time of the output voltage are
approximately equal to:

tr tot = \/tr2 + (2.2 7)2 and tf tor = \/ t2 + (2.2 7 )2

in which:

ty = the intrinsic rise time of the unit,

tg = the intrinsic fall time of the unit,

7 = the time constant of the load and internal resistance of the unit.

When the load consists of the parallel circuit ofa resistive part Ry anda capaci-
tive part Cy (which will mostly be the case):

+ _R1.Rj

l_R1+Ri « CLs

in which Rj is the internal resistance of the unit.
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ELECTRICAL INTERFERENCE
AND APPROPRIATE COUNTER-MEASURES

Introduction

In industrial applications of transistorized electronic equipment sometimes trou-
bles are encountered caused by interfering signals.

In designing equipment in which circuit blocks containing transistorized circuits
are applied it is very important to pay due attention to the various possible
sources of interference.

Interfering signals, mostly present during a short interval, can temporarily dis-
turb the regular signals. In sequential circuits e.g. a one-shot multivibrator or
flip-flop circuit (with a memory function), the interfering signal may be stored
as a piece of information. In industrial equipment with transistor circuits inter-
ference is often produced by the switching of electro-magnetic loads, such as:
relays, clutches, electro-magnetic valves, motors, transformers, welding ap-
paratus, etc..

In almostall cases, however, these interference problems can be fully overcome
by observing a number of simple design rules.

Most of these rules refer to the circuit lay-out, the wiring etc., so that they can
only be applied efficiently and in the most effective way, when they have been
duly accounted for at the outset of the development. Any correction afterwards
is costly, time consuming and often even impossible.

Transistors versus Tubes and Relays in Control Equipment with respect to Inter -

ference

Relay systems which operate at a very high power level are by nature very in-
sensitive to interference.

In electronic control circuits a much lower signal power level is applied which
consequently can be easily upset by interfering signals that are caused by ex-
ternal stray fields. In such cases special precautions are required.

It is not generally recognised that thermionic tube and transistor equipment be-
have quite differently in this respect.

In tube circuitry with higher voltage levels mostly higher interference levels are
allowed. Because of the rather high impedance of the signal lines most inter-
ference is of capacitive nature, a capacitive screening of the signal lines is in
many cases sufficient.

Transistor circuitry mostly operates at a much lower voltage level and has a
lower impedance. Here a relatively higher sensitivity to magnetic stray inter-
ferences can be found. In these circuits a simple capacitive screening only
solves a small part of the problems.
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The sections below contain a survey of various kinds of interference and indica-
tions as to their elimination or reduction.

Essentially there are two principal rules to be borne in mind:

A. eliminate the sources of interference or reduce their effect

B. make the circuit itself insensitiveto the remaining interference signals to the
highest possible degree.

The latter rule is most important because:

- during designand development the future working circumstances are often not
known,

- a complete suppression of interference is mostly not possible.

A, SUMMARY OF POSSIBLE INTERFERENCE SOURCES AND COUNTER -
MEASURES

1. Spark extinction at switch contacts of motors and peak voltage suppression
at inductive loads.

1.1 Bridging the contacts by means of a voltage-dependent resistor (VDR).

load
supply E

.

:

7243526

The peak voltage and the resulting arcing
between the contacts will be reduced.

1.2 Bridging the contacts by means of a capacitor/resistor combination.

load c
supply

K

7243527
The capacitor reduces the voltage when the contact is

opened. The resistor reduces the discharge current
of the capacitor, when the contact is closed.
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1.3 Bridging the load itself by a voltage dependent resistor or diode-resistor
combination.

C——s B ——

E ®o

R
O C—— g

g ==
o
&1
AAAAA
VWYW\

7243511
2. Dust on (or contamination of) the electro-magnetic power contacts.

A proper dust sealing solves this problem.

3. Incorrect positioning of possible interference sources.

Keep components and/or units which can act as interference.sources, sepa-
rated from the circuits that are sensitive to interference. Further improve-
ments can be obtained by placing a metal shielding between these parts of
the equipment.

4. Interference caused by improper wiring.
4.1 Wiring of earth lines

The principle is that the earth lines of the two supplies should be keptas far
apart as possible. This holds in particular for the earth line of power tran-
sistors. The drive currents of these transistors, whichare also sent through
the earth lines, are rather high and can cause voltage differences.

other other
screenings screenings

power ou! t

circuits (24V) circuits (24V)

ic. circuit logic.circuit:
Togke.cireigly gearsi

6V supply 6V supply
4V supply 24V suppl)
cs intL:if filter] Q_/ CS intert. fii
7243510
INCORRECT CORRECT

To reduce the chance of interference it is preferable to keep the length of
earth lines as short as possible and to use wire of adequate diameter.

All earth lines must be connected separately to one common earth point on
which also the chassis and other screenings are earthed.
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4.2 Wiring that forms ine connection to electro-magnetic loads, and leads that

4.3

4.4

carry large currents, must be kept separated from the signal leads, which
may transfer the interfering signals to the circuits that are sensitive to
interference.

Signal carrying lines should be kept as short as possible and loops avoided.
As screening material of these lines iron or steel must be used, asteel-
armoured cable is very suitable for this purpose.

Furthermore it is preferable to screen signal lines, which are connected to
triggered circuits, from other lines in this cable.

7243524

® Armanent of cable

d Separately screened
signal Tine

The earthing of the steel sheath aswell as that of the separateline screening
must be done at the common earth point of the chassis.

Decrease the wiring area

Example: wiring of a bank of printed-wiring connectors.
\!\J';\

NN

|

|

|

N

7243509

INCORRECT CORRECT

However, the wiring connected to inductive loads (drive lines for relays etc.

or generally high pulse current lines) must be kept apart, with their own
earth return.

Common impedance of two or more parts of an equipment.

If, for instance, two parts of an equipment are connectedto the same power
supply, a reduction of the common 1mpedance can be obtained by using sepa -
rate supply lines.

INCORRECT

Further reduction can be achieved by using:
- a stabilised power supply (low internal impedance)
- separate power supplies for each part of the equipment.
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6. Electro-magnetic coupling between signal and/or supply lines.

interference

=ML
Toat
This coupling can be reduced by the following measures:-
- reduce the magnetic field by twisting the interference source lines;
- cancel the induced voltage by twisting the signal lines;

- reduce the coupling magnetic field by increasing the distance between

interference source lines A-B and signal C-D;

- reduce the coupled magnetic field by a shield of a ferromagnetic material;
- reduce the coupled magnetic field by decreasing the length of the inter -

fering lines;
- choose circuit parameters in order to:
decrease signal load impedance
decrease magnitude and frequency of interfering currents;
- cancel the induced voltage by crossing the wires at right angles.

7. Electro-static coupling

[power - power
supply A \ /_.C g lood
fle T

[‘(
St IC Dsi nal
s:%:ge lgad

e v e et 7243523

This coupling can be reduced by the following measures:

- use an electrically conductive shield as shown in the figure. The capaci-
tance C short-circuits the leakage current to earth, by-passing lead CD;

- increase the distance between the wires;

- decrease the dielectric constant of medium between wires;
- decrease the diameter of the conductors;

- decrease the length of the wires.
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B. MEASURES TO REDUCE OR ELIMINATE INDUCED INTERFERENCES

It should be noticed that induced interfering pulses may upset the functioning of
systems by entering the logic circuits via:

1 the mains supply
2 inductionon the low-voltage supply lines to the circuitry (included earth lines)
3 induction on lines which transmit the driving signals.

Generally, it is of great importance to place the transistor circuitry in a well-
earthed metal case or frame. Metal sheet with a thickness of 1 mm will serve
the purpose. The material must have a proper permeability to ensure sufficient
magnetic screening, e.g. iron or steel (not aluminium).

Interference, which is introduced via the ways 1, 2 or 3 can be suppressed by:

1.1 A filter in the primary of the mains transformer.

l

Q
(3]
"

12 kpf/700 V

€: SBE L; =Lp=10 mH
T

7243516

When this is still inconclusive, a third capacitor can be connected in paral-
lel with the primary of the transformer.

1.2 An electrostatic shield between primary and secondary of the mains trans-
former. This shield consists of a layer of copper foil which is connected to

earth.
1—Ssecondary
core — shield
primary

7243525

2.1 A filter in the low voltage supply lines of the logical circuitry.

+6vo—fUUUU\—_-L—L
L c

B T | togicar L) = Ly =510 pH/0.5 Q
_L circuitry Cyp =Cy =100 uF
L2 C2
-6V 7243518

Care should be taken that only the low-level logical circuits are supplied via
this filter, as otherwise the current variations will become excessive.
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APPROPRIATE COUNTER-MEASURES

2.2

3.2

It is sometimes necessary touse an extra filter in the -6 V supply line close
to the circuits, that are sensitive to interference, e.g. the one-shot multi-
vibrator OS.

R
—6¥ R= 47 Q
C 7243528 @ = 100 “F

If signals are to be transmitted from one part of the equipment toanother

the following rules must be observed:

- improve the signal-to-noise (interferente) level on the line by raising the
voltage level of the signal;

- apply low-pass filters at all equipment inputs, cutting off signals of a fre-
quency higher than the maximum signal frequency;

- prefer "level" (d.c.) signal transmission to pulse transmission (interfe-
rence is often intermittent and of short duration).

A few circuits are given below:

Electro-mechanical contact, external supply:
R S
R, VA D, g S R — i inpUL
c
6V
=_"Common eorth
N
7243512
R R
— 110V o—0" o—ANWWW— — — — e —— —= input
R C

“—"common earth

~—

7243513

External contact, supply from the equipment:

O o e ——— —'WVV‘N‘T—“ input
Cc

}est‘ommon eorth

I internal
''''''''' supply

7243520

Note: apply this filtering particularly when the supply, common to the tran-
sistor circuits, is used for the line as well. Choose the resistors such that
overloading the power supply or transistorized circuitry at short-circuit
conditions of the line is avoided.

i

April 1968 A49



100 kHz Series ELECTRICAL INTERFERENCE AND GENERAL

APPROPRIATE COUNTER-MEASURES

3.3 Transmission of lower-speed timing signals between equipment parts:

port

After the RC-network has been passed, the signal form is restored by a
pulse shaper.
Note the delay in pulse transmission caused by the RC -network.

3.4 Remote setting of a flip-flop from a negative voltage source.

When the switch is open, the diode is non-conducting, because of the+6 V
threshold voltage.

The diode remains blocked for positive interference pulses, whereas for
negative pulsesto become effective the amplitude mustbe at least compara-
ble with the threshold voltage.

— 240" 0
zr
T aellF|F
T S b 74
_‘IE 3§R 7243515
sfe =
I i
<+
T +6V

3.5 An almost similar effect can be obtained with the following circuit, intended

for driving pulse shapers or inverters.

—24V

OVo—o""0— A MM l E——s
C

7243514

The voltage at point A will be -6 V when the switch is open. Negative inter -
ference pulses will not influence the state of the pulse shaper; positive
pulses are short-circuited by the conducting Zener diode. When the switch
is closed, point A will become 0 V, so that the pulse shaper is caused to
change its state.

AS0 April 1968



GENERAL ELECTRICAL INTERFERENCE AND 100 kHz Series

APPROPRIATE COUNTER-MEASURES

3.6 Remote setting of a flip-flop from a voltage of 0 V.

7243519

By closing the switch, the flip-flop is forced to change its state. This meth-
od has the advantage, that switch and lineare not connected to the sensitive,
high-impedance base input.

3.7 Avoidance of contact bouncing

When a shift register or counter must be operated by an electro-mechanical
contact, it is essential that the contact bouncing should be avoided. This can
be done by means of a one-shot multivibrator of which the pulse has the re-
quired characteristics.

To reduce the time in which interference can be induced (switch open) a
break contact is used. The one-shot multivibrator operates every time the
switch is opened.

-6V

counters or
shift registers

50

0C140

7243529

+6V
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LOADING TABLE

If not indicated separately the N and P terminal(s) of each unit are connected to
VN respectively Vp. (VN = -6 V5%, Vp=+6 V+5 %.)
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P

Notes:

P1

2PL1

Unless specified otherwise a P1 may be interposed between two units with-
out great influence upon the loadibility. AC inputs of FF1, FF2, FF3,
FF4, OSl and OS2 cannot be driven from it.

The 2PL1 is normally used in conjunction with FF1 or FF2. In this case
the input data are equivalent to those of the similar FF2 inputs. The out-
put terminals are directly connected to the d.c. input terminals of the
FF1 or FF2.

2PL2 Ditto for FF3 and FF4.

a) IA2 with only terminals N1 or N2 connected to V.

b) OS1 Ql output only.

c) ASY27 common emitter stage with 1 k2 collector resistor.
d) OS2 QI output only.

e) OS2 Q2 output only.

f) U

sed as NON-INVERTING AMPLIFIER.

m not recommended.

1.

O 0 N O

10.

12

13.

Each via a 4.7 k2 +5 % resistor in series with a separating diode OA200,
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 a FF1, FF2, FF3, FF4,
PSI or the Q1 terminal of an OS1 or OS2.

The maximum speed of operation is
30 kHz
number of units driven by the N1 gate
Via a diode OA200, cathode to N1, anode to I1A2, and bypassed by a 1500 pF
capacitor.

Via a separating diode OA85, cathode to driven unit.
Only if the N-terminals of the driving unit are floating.
The P-terminal of the Pl gate is floating.

Total number for both Q-outputs together.

Total number per Q-output.

Only with a 390 2 +5 % resistance between the terminals Q and N of the
driving unit PD1.
For each a resistance of 2.7 k2 +£5 % between the terminals Q and N of the
driving unit PDI1.

Only with a 1.3 k2 +£5 % resistance between the terminals Q and N of the
driving unit.
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2722 001 00001 FF1

FLIP-FLOP

Colour: red

The unit FF1 contains a transistor bi-stable multivibrator circuit. The tran-
sistors are medium-speed switching types.

The circuit constitutes a memory function whendriven by means of ad.c. level

or a positive-going voltage step (a.c. inputsignal), and it can also be used
as a binary scale-of-two with a positive-going input signal.

Pulse repetition frequency range: 0-100 kHz Jio |
Q a
Ambient temperature range: -20 to +60°C %: ; . 2
Weight: approx. 20g R owoa AW 2
BETe
CIRCUIT DATA 2251
Terminal Drawing symbol
Q = output 2
2 =A2 «C. input 2 ,001 ‘,fv 9
3=A =a.c. input 1 L 4
] Rag
4= W2 =d.c. input 2 3 o
5= P2 = supply +6V(2) Gk P_—, 4 = Le,
6=E = common supply OV 1 1

Q| |
7=P, =supply +6V(1) | bor3 T ] ¥
8=N =supply -6V Rs;i@ e :

9=W, =d.c. input 1 Cym= Ce
! lo {7 T:c 44
10= Q] = output 1 W A A Az Fh ]
Power SUEEIZ
Terminal 5: Vp, = +6V £ 10%, I, = 0.15mA ') | Nominal
6: VE =0V common value

7:Vp =46V £10%, I, = 0.15mA b {abthie

PI
8: V), = -6V £10%, -l = Tkl by e

]) The sign is positive when the current flows towards the circuit.
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FF1 FLIP-FLOP 2722 001 00001

INPUT DATA
Input Signal Requirements 2)

A positive=going voltage step is applied to terminal Ay or Ap, or to both
terminals interconnected in the case of binary scale-of-two applications. This
voltage step drives the transistor Ty (T5) into the non-conducting state.

Voltage VAM =min. -0.6<$VN
= max. -VN
Rise time fr = max. 0.4 ps
Length of driving
pulse t =min. 0.5ps

Input noise level =max. 1V peak to peak

{-90%

Vam
+10%
tr 7280132

A d.c. voltage level isapplied toterminal W or Wo. A positive voltage drives
the transistor Ty (T5) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting (output level "negative low")

Current -lW = min. 0.5mA]) (-VW =max. 0.35V)

limiting value = max. lOmA])

1 —_— s o 3
) The sign is positive when the current flows towards the circuit

2) These data apply to the most adverse working condition fora combination
of units, namely to supply voltages Vi = =5.4V and Vp = +6.6V. Unless
differently specified all the voltageand current figures quoted represent ab-
solute maximum values.
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2722 001 00001 FLIP-FLOP FF 1

Transistor non-conducting (output level "negative high")

Voltage VW =min. 0. 2V
limiting value =max. 10V
Current lW =min. ImA ])

1
(|W =appr.1.1mA ') at Vw =6V)

Input Impedance

Equivalent to a capacitance of approximately 500 pF (A}, A, terminal or both
terminals interconnected).

OUTPUT DATA
Output Signal Characteristics 2)

Transistor conducting (output level "negative low")

Voltage —VQ =max. 0.2V

Load current -IQ = max. 2.5mA ])

Transistor non-conducting (output level "negative high")
Voltage -VQ = min.—0.7VN :

Load current IQ =max. 0.7mA ')

Load currents of equal sign, up to the values given as maxima can bedrawn
from the two output terminalssimultaneously. In the case of simultaneous load
currents of opposite sign, the maximum load currents given arenot guaranteed.

Maximum Capacitive Load (2000 pF for both Q-outputs together)

When the maximum capacitive and resistive loads are applied in parallel,the
maximum pulse repetition frequency is not guaranteed.

Output lmeedance

Equivalent to a resistance of approx.
R. = 50Q for positive-going output voltage
Ri = 1000 Q for negative-going output voltage

.1) See note 1 on previous page
2) See note 2 on previous page

April 1968
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FF1 FLIP-FLOP 2722 001 00001

Switching and Delay Times (for orientation only)

A square wave input signal (A terminals) is assumed with an amplitude of

min. -0.7VN.

/ 90%
0%

1
tr ,.L fr tfd: tf 7260133
Unit Unloaded
Rise delay g =mox. 0.8ps
Rise time t, =max. 0.3 ps
Fall delay frg = max. 0.6ps
Fall time t =max. 2§s
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2722 001 00011 FF 2

FLIP-FLOP
Colour: red

The unit FF2 contains a transistor bi-stable multivibrator circuit. The tran-
sistors are medium-speed switching types.

The circuit constitutesa memory function when driven by meansofad.c. level

or a positive=going voltage step (a.c. inputsignal). In thecaseofa.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). fo I

) 8 Q, Q,
Pulse repetition frequency range: 0-100 kHz N

E FF2
Ambient temperature range: -20 to +60°C & Po,w, A W0,
Weight: approx. 20g Ll B ]
7251408
CIRCUIT DATA Drawing symbol
Terminal
- - N Q,
1= Q2 = output 2 g?o Ie 7

2= G] = gate input 1

WWW

3=A =a.c. input
4=W2=d.c. input 2

W

=P =supply +6V G

AAMA
AMAMMA
WW

=E = common supply OV

AMAMA
WW

=N =supply =6V

5
6
7=W] =d.c. input |
8
9= G2 = gate input 2
0

Se————

Y
1 =Q]=oufpufl W,
Power Supply
Terminal 5: V,, =+6V +10%, 1, = 0.3mA ')
6: VE = B seamon Nominal value

1 s of the current
8: VN= -6V + ]0%,—N= 7mA )

1 . e o
) The sign is positive when the current flows towards the circuit.
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FF2 FLIP-FLOP 2722 001 00011

INPUT DATA

Input Signal Requirements 2)

A positive-going voltage step is applied to terminal A. Thisvoltage stepdrives
the transistor T; (T2) into the non-conducting state if the correspondinggate
has been opened by a proper d.c. gate input signal on terminal G.| (G2)

Voltage VAM = min. -0.<S<SVN 790%
= max. = VN Vam
Rise time . =max, 0.4 ps 10%
Length of driving tr r2corsa
pulse t =min. 0.5ps
Input noise level = max. 1V peak to peak

A d.c. voltage level isapplied toterminal W{ or W, A positive voltage drives
the transistor Ty (To) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting (output level "negative low")

Current -IW =min. 0.5mA ]) (=V,

limiting value =max. 10mA )

W = max. 0.35V)

Transistor non=conducting (output level "negative high")

Voltage VW =min. 0.2V
limiting value =max. 10V
Current 'W =min, 1mA ])

1
(IW =appr. 1.1mA ') at V,,, =6V)

]) The sign is positive when the current flows towards the circuit

) These data apply to the most adverse working condition for a combination
of units, namely to supply voltages VN = -5.4V and Vp =+6.6V. Unless
differently specified, all the voltage and current figures represent absolute
maximum values.
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2722 001 00011 ” FLIP-FLOP FF 2

A d.c.voltage level isappliedto terminal G (G2). Transistor T (Tp) isdriven
into the non-conducting state by the a.c. inputsignal (A terminal)if the cor-
responding gate input G (G,) is at "negative low" level(i.e. gateopen).

Note 1. The G} and G input levels should not be "negative low" simultan-
eously.
2. The Gy and G input levels have to be present 8 ps before the
arrival of the a.c. input signal

Gate Open (input level "negative low")

Voltage -VG =max. 0.2V
=min. 0V
Gate closed (input level "negative high")

Voltage -VG = min. VAM(VAM = amplitude of a.c. input signal)
= max. -VN

Input Impedance
Equivalent to a capacitance of approx. 500pF (A terminal)

OUTPUT DATA
Qutput Signal Characteristics 2)

Transistor conducting (output level "negative low")

Voltage -VQ =max. 0.2V
Load current -|Q =max. 2.5mA ])

Transistor non-conducting (output level "negative high")

Voltage -VQ = min.-0.7VN ,
Load current IQ =max. 0.7mA )

Load currents of equal sign, up to the values given as maxima, can be drawn
from the two output terminals simultaneously. In the case of simultaneous load
currents of oppositesign, the maximum load currents given are not guaranteed.

1 :
) See note 1 on previous page

2) See note 2 on previous page
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FF 2 FLIP-FLOP 2722 001 00011

Maximum Capacitive Load ( 500 pF for each Q-output)

When the maximum capacitive and resistive loads are applied in parallel,the
given maximum pulse repetition frequency is not guaranteed.

Output Impedance

Equivalent to a resistance of approx.
Ri = 50Q for positive-going output voltage

Ri = 1000 Q for negative-going output voltage

Switching and Delay Times (for orientation only)

A square wave input signal (A terminals) is assumed with an amplitude of

‘min. -Q.7VN.

Va input

Var2 output
trq 72401334
Unit Unloaded
Rise delay tg =max. 0.8ps
Rise time 'rr =max. 0.3ps
Fall delay feg = max. 0.6ps
Fall time ff =max. 2 Ws
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2722 001 00021 FF3

FLIP-FLOP

Colour: red

The unit' FF3 contains a transistor bi-stable multivibrator circuit. The tran-
sistors are medium-speed switching types.

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

Frequency range : 0 - 100 kHz s (ll: c‘l‘z
Ambient temperature range: -20 to +60 °C o] E FF3
Weight : approx. 20 g - o Wi A Ag W, K
Isfs [BIs )
T2eom2
CIRCUIT DATA Drawing symbol
Terminal %r’
1 = Q] = output 1 i @§§R” Re
2 = Q, = output 2 md :_g: .
3 = A2 = ftrigger input 2 ’-@ it
4 = A] = trigger input 1 L Dg
5 = W2 = d.c. input 2 L
7} Az K
6 = W] = d.c. input 1 saean
7 = K = terminal for external trigger input
8 =N = supply -6V
9 =P = supply +6V
10 = E = common supply 0V

Power Supply
Terminal 8 : V

1]

-6V +5%, _IN = 8.8 mA ) Nominal value

N
95 VP = 6V +5%, |P = 0.6 mA \ of the current
10 VE = 0V common
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FF3 FLIP-FLOP 2722 001 00021

Notes - The data given apply to -the most adverse supply voltages
for a combination of units, namerVN=-5. 7V and VP=6. 3V.

o
- The temperatures =20 C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

Input Signal Requirements

A positive-going voltage stepis applied to terminal AjorAg,orto both ter-
minals interconnected in the case of binary scale-of-two applications. This
voltage step drives the transistor Ty (Tp) into the non-conducting state.

To terminal K external diodes can be connected (in the same sense as diode
Dg) to provide the pulse-gate, corresponding with terminal Ap, with extra
trigger inputs or condition inputs.

Voltage VAM = min. =-0.7 VN
= max. -V
N
-V = min. 0 V
© = max. 0.2V
é_]_gr_f«_z f\_] and A, interconnected
Required direct current IAD = min. 0.88 mA min. 1.75 mA
Required current during
the transient
averaged over: 0.4 ps ‘AT = min. 5 mA min. 6 mA
0.7 ps = min. 4 mA min. 4.5 mA
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2722 001 00021

FLIP-FLOP

FF3

Rise time fr

Pulse duration H
-

Input noise level Vn

max.

min.

min.

max.

0.7 ps
T s
8 s

1V peak to peak

A d.c.voltage level is applied toterminal W, or Wo. A positive voltage drives
the transistor Ty (Tp) into the non-conducting state and a negative voltage

drives it into the conducting state

Transistor conducting

Current -1

W min. 0.6 mA (—VW =max. 0.4V)
limiting value max. 15 mA
Transistor non-conducting
Voltage \fw min. 0.2 V
limiting value max. 10 V
Current IW min. 0.9 mA
OUTPUT DATA
Voltages and currents
Transistor conducting
Voltage -VQ = max. 0.2 V
Available direct current _IQD = max. 6 mA
Available current during the transient
averaged over: 0.4 ps -IQT = max. 11 mA
0.7 ps = max. 14 mA
Transistor non-condycting
Volt = = min. -
oltage VQ min. =0.7 VN
Available direct cuiient |QD = max. 0.7 mA
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FF 3

FLIP-FLOP

2722 001 00021

Switching and delay times

These data are for orientation only and refer to an input signal as specified

under INPUT DATA.

Unit max. loaded

1.1 ps
0.7 ps
0.8 ps
1.7 s

90%
input A 0%
90%
|
| |
output 0% ‘ {
,t@,ﬂt’;,f, rtfd t——ﬂf 7242500
Unit unloaded  Unit
Rise delay f g = mox 1.0 ps max
Rise time t = max 0.3 ps max
Fall delay feg = mox 0.8 ps max
Fall time rf = max. 1.7 ps max
A68
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2722 001 00031 FF 4

FLIP-FLOP

Colour: red

The unit FF4 contains a transistor bi-stable multivibrator circuit. The tran-
sistors are medium-speed switching types.

The circuit constitutes a memory function when driven by meansof ad.c. level
or a positive-going trigger signal. In the case of trigger drive, the switching
of the flip-flop can be controlled byad.c. level applied to the built-in gate

circuits (e.g. in shift registers). I |2
oy @ Q;
Frequency range : see INPUT Dﬁ\TA o|¢ ol
Ambient temperature range : =20 to +60 °C PG1 W, A WG
Weight : approx. 20g 13 & l:mP
Drawing symbol
CIRCUIT DATA
Terminal Q2 N Q
02 Tl o1
I = Q] = output 1 §F7 gﬁs %ERZ gER’ gé‘?ﬂ R
2 = Q2 = output 2 CL-R§E . % in e
3 = G, = gate input 2 & DL [ % £%T Dz Cu
2 '-lI:_@ 4 34 o
4 = G] = gate input 1 Ds@@ J?n Ps R er s
53 = W] = d.c. input 1
- - . % Dy 1 )04
6 = W2 = d.c. input 2 éo? b b Lo b b Gé?o
7 = A = trigger input 9 272 e
8 =N = supply -6V
9 =P = supply+6V
10 = E = common supply 0V
Power Supply
Terminal 8 VN = -6V +5%, —lN = 8.8 mA }Nominalvalue
- VP = +6V +5 %, IP = 0.6 mA ) of the current
10 VE = 0V common
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FF 4 FLIP-FLOP 2722 001 00031

Notes - The-data given apply to the most adverse supply voltages
for a combination of units, namely W =-5.7V andVP= 6.3V.

- The temperatures -20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

Input Signal Requirements

A positive-going voltage step isappliedto terminal A.This voltage stepdrives
the transistor T1(T,) into the non-conducting state if the corresponding gate
has been opened %y an appropriate gate input signal on terminal G,(G,).

ov
Voltage VAM' = min. -0.7 VN
max. - VN
-Vo = min. 0 \%
max. 0.2 V
Required direct current l,p = min. 1.75 mA
Required current during the transient
averaged over: 0.4 ps IAT = min. 6 mA
0.7 ps min. 4.5 mA
Rise time b = max. 0.7 ps
Pulse duration tH = min. 3 Hs
t2 = min. 11 s
Input noise level Vn = max. 1V peaktopeak
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2722 001 00031 FLIP-FLOP FF4

Ad.c. voltage level isapplied to terminal W, or W,. A positive voltage drives
the transistor T1(Tp) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting

Current -l =min. 0.6 mA (-Vyy = max. 0.4 V)
limiting value =max. 15 mA

Transistor non-conducting

Voltage Vy =min. 0.2V
limiting value =max. 10 V
Current lw =min. 0.9 mA

A d.c.voltage level is applied to terminal G,(Gy). Transistor T {(T,) is driven
into the non-conducting state by the trigger input signal (A terminal) if the
corresponding gate is opened by an appropriate gate input signal.

gate open gate closed
Voltage -VG =min. 0 V min. VAM
Required gate current caused e e = VN

by negative transient of VAM |GD =min. 1.75mA min. 1.2 mA

Required average current during

the positive transient of VG IGT =min. 1.6 mA -

Gate setting time

when the gate input level

changes at random: tas = min. 17 ps min. 25 ps
when the gate input level

changes within 2 ps after

the positive going edge of

the trigger signal : tes = min. 11 ps min. 11 ps
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FF4 FLIP-FLOP H 2722 001 00031

Note: The latter applies to a shift register configuration so that the max.
shift frequency is approximately 70 kHz.

During triggering the G levels should not be at zero voltage level
simultaneously.

The gate setting time is the required waiting time between the last
G level change and the potitive going edge of the trigger pulse.

OUTPUT DATA

Voltages and currents

Transistor conducting
Voltage -V = max. 0.2 V

Available direct current - = max. 6 mA

Available current during the transient

averaged over: 0.4 ps -IQT = max. 11 mA
0.7 ps = max. 14 mA

Transistor non-conducting
Voltage —VQ = min. -0.7 VN

0.7 mA

Available direct current | 5
QD max

Switching and delay times

These data are for orientation only and refer to an input signal as specified
under INPUT DATA.

90%
input A 10%
90%
output @ 0%
tra| 1 tr I*fd\\F tr s{rzaases
Unit unloaded Unit max. loaded
Rise delay tgq = max. 1.0 s max. 1.1 ps
Rise time t. = max. 0.3 ps max. 0.7 ps
Fall delay teq = moax. 0.8 s max. 0.8 ps
Fall time te = max. 1.7 ps max. 1.7 ps
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2722 001 01001

2.3N1

DUAL NEGATIVE GATE

Colour: orange

The unit 2.3N1 contains two three-input germanium-diode gates,that perform
an AND logical operation on negative input-voltage signals.

The two gate circuits are identical and can be used separately or combined
into a multiple=input gate by interconnecting the output terminals Q and Q5.
In this latter case only one negative supply terminal should be used.

Pulse repetition frequency range:

Ambient temperature range:

Weight:

CIRCUIT DATA

Terminal

0-100kHz |5 |s
Q
-20 to +60°C =N, % gt
23N1
approx. 20g W W Ws W W, W,

= N] =supply =6V (1)

2=W.l = input 1

PP op pedo

7251300

Drawing symbol

7240130
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23N 1 DUAL NEGATIVE GATE 2722 001 01001

Power Sueglz
1 Nominal
Terminal 1:V ==6V +10%, -l =0-0.5mA ) value
g ah 1. { of the
10: VN 2= -6V +10%, -IN 2 = 0-0.5mA ) et
INPUT DATA

Input Signal Requirements 2)

Voltage: Under all circumstances normally encountered when the unit is used
in conjunction with other circuit blocks: My, = 0.1 to 0.5V more
positive than VQ dependent on the input current I, .

Current : To besuppliedto terminal W, having the least negative volfc%ge level.
For Vi, = 0 volt and I =0mA: |y, =max. 0.48mA ') + max.
0.04mA ) for every W terminal at a negative voltage level.

OUTPUT DATA
Output Signal Characteristics 2)

Voltage: see INPUT DATA
=V, +V,
Load current IQ= max. —le—g- mA ])

Output Impedance

When Vq, is positive-going, the output impedance approximates the output
impedance of the driving circuit. When Vq is negative-going,.the output
impedance is max. 13kQ.

LIMITING VALUES
Current through conducting diode |, . = max. 10mA
Voltage between terminals N and W = max. 30V

1 e -
) The sign is positive when the cutrent flows towards the circuit.

2) These data apply to the most adverse working condition for a combination
of units, namely to a supply voltage Vi = -5.4V. Unless differently spec-
ified, all the'voltage and current figures quoted represent absolute maximum
values.
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2722 001 01011 2.2N1

DUAL NEGATIVE GATE

Colour: orange

The unit 2.2N 1 contains two two-input germanium-diode gates that perform
an AND logical operation on negative input voltage signals.

The two gate circuits are identical and can be used separately or combined
into a multiple-input gate by interconnecting the output terminals Q; and Qo.
In this latter case, only one negative supply terminal should be used.

|s ls

Pulse repetition frequency range: 0-100 kHz iy @ Q . |o
1
Ambient temperature range: -20 to +60°C 22\
. W, W. W, W,
Weight: approx. 20g I; I: li l;‘
7251299
CIRCUIT DATA Drawing symbol
Terminal
1= N] = supply =6V (1)
2= W'l = input 1
3= W3 = input 3
4 = not connected
5= Q] = output 1
6= Q2 = output 2 1N' . wN;
7 = not connected %p’ pé
8= W2 = input 2 ' g
9= W4 = input 4 2 '%’51 L %’%
10= N, = supply -6V (2) L
ME&'Z Nominal

Terminal 1: Vi 1=-6V +10%, -IN 1= 0-0.5mA ]) value

N N 1 of the
10: VN 2= -6V +10%, ‘lN 27 0-0,5mA ) ! current

]) The sign is positive when the current flows towards the circuit.
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2.2N1 DUAL NEGATIVE GATE 2722 001 01011

INPUT DATA

Input Signal Requirements 2)

Voltage: Under all circumstances normally encountered when the unit is used
in conjunction with other circuit blocks: My, = 0.1 to 0.5V more
positive than VQ dependent on the input current IWn'

Current: Tobesupplied to terminal W, having the least negative voltage level.

For Myn, ]= 0 volt and I ='0mA: wn = max. 0.48mA ]) + max.
0.04mA ') for every W terminal at a negative voltage level.

OUTPUT DATA
Output Signal Characteristics 2)
Voltage: See INPUT DATA

WYa .1

Load current IQ =max. ——z— mA )

Output Impedance

When Vq is positive-going, the output impedance approximates the output
impedance of the driving circuit. When V( is negative-going, the output
impedance is max. 13kQ.

LIMITING VALUES
Current through conducting diode Iy = max. 10mA
Voltage between terminals N and W = max. 30V

1
) The sign is positive when the current flows towards the circuit

2
) These data apply to the most adverse working condition for a combination
of units, namely to a supply voltage Vj\y = =5.4V. Unless differently spec-
ified, all the voltage and current figures quéted represent absolute maximum
values.
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2722 001 02001

23P 1

DUAL POSITIVE GATE

Colour: orange

The unit 2.3P1 contains two three-input silicon-diode gates, that perform
an OR logical operation on negative input-voltage signals.

The two gate circuits are identical and can be used separately or combined
into a multiple-input gate by interconnecting the output terminals Q1 and Q5.
In this latter case, only one positive supply terminal should be used.

Is Is
Pulse repetition frequency range: 0-100 kHz o %
Ambient temperature range: =20 to +60°C Rl 25 Py i
w, ws W wo W w2 [
Weight: approx. 20g FFF T EF
7251419
CIRCUIT DATA Drawing symbol
Terminal
1= P] = supply +6V (1)
2= W] = input 1
3=W3=input 3’
4= W5 = input 5
5= Q] = output 1
6=Q, = output 2 W W0 G W W W
29 39 49 50 6 79 8
7=W, = input 2 Ly Da% I Dé%S%S
8=W4=inpuf4 —l —
9=W, = input 6 %" “%}
10= Py= supply + 6V (2) wam g
Power Supply \ Nominal
Terminal 1:Vp j= 6V £10%, I, =0.05-0.1mA D | value
y _ . 1) \of the
10: Vp o= 8V £ 10%, lpy = 0.05-0.1 mA cilibais

/

]) The sign is positive when the current flows towards the circuit.
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23P 1 DUAL PG3ITIVE GATE 2722 001 02001

INPUT DATA

Input Signal Requirements 2)

Voltage: Under all circumstances normally encountered when the unit is used
in conjunction with other circuit blocks: My, = 0.4 to 1V more
negativethan V5 dependent on the input current |y, .

Current : To be supplied to terminal W_ having the most negative voltage level.
-|Wn = approx. IQ + max. 0.07 mA at -VQ =1V.

OUTPUT DATA
Output Signal Characteristics 2)
Voltage: See INPUT DATA

1
Load current |Q = approx. -IWn - max. 0.07mA ') at -VQ =1V

Output Impedance

When Vq is negative-going, the output impedance approximates the output
impedance of the driving circuit. When Vq is positive-going, the output
impedance is max. 130kQ.

LIMITING VALUES

Current through conducting diode Iy = max. 10mA

Voltage between terminals P and W =max. 30V

1
) The sign is positive when the current flows towards the circuit

2) These data apply to the most adverse working conditions for a combination
of units, namely to a supply voltage Vp = +6.6V. Unless differently spec-
.ified, all the voltageand current figures quoted represent absolute maximum
values.
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2722 001 02011 22P 1

DUAL POSITIVE GATE

Colour: orange

The unit 2.2P1 contains two two-input silicon-diode gates, that perform
an OR logical operation on negative input-voltage signals.

The two gate circuits are identical and can be used separately or combined
infoa multiple-input gate by interconnecting the output terminals Q and Q2.
In this latter case, only one positive supply terminal should be used.

2 k
Pulse repetition frequency range: 0-100 kHz % %

" () 2.2P1
Ambient temperature range: =20 to +60 "C ] Rw, Wy W, WPz L
Weight: approx. 20g kI e |o

725%1
CIRCUIT DATA Drawing symbol
Terminal
1= P] = supply +6V (1)
2= W] = input 1
3= W3 =input 3
4 = not connected
5= Q] = output 1
6=Q, = output 2 W, W G G W W
2 2 8
7 = not connected % !] 1 é %ﬂ‘
) () )
8=W, = input 2
2 R R
. 1 2:
9=W, = input 4 % i
4 1 10
10= P2 =supply t6V (2) A o
Powe'r Supply ) ) ] Nominal
Terminal ]:VP] =6V +£10%, IP] =0.05-0.1mA ) value
1 of the
. - O = el
10: VPz 6V +£10%, |P2 0.05-0.1mA ') i

]) The sign is positive when the current flows towards the circuit
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2.2P 1 DUAL POSITIVE GATE 2722 001 02011

it

INPUT DATA
Input Signal Requirements 2)

Voltage: Under all circumstancesnormally encountered when the unit is used
in conjunction with other circuit blocks: My, = 0.4 to 1V more
negative than Va dependent on the input current Iy, .

Current: To besupplied to terminal W,, having the most negative voltage level.
-lwn = approx. IQ +max. 0.07mA  at -Vq =1V

OUTPUT DATA
Output Signal Characteristics 2)
Voltage: See INPUT DATA

Load current IQ = approx. =l -max. 0.07mA ]) at =N = 1V

Output Impedance

When Vg, is negative-going, the output impedance approximates the output
impedance of the driving circuit. When Vg s positive-going, the output
impedance is max. 130kQ.

LIMITING VALUES
Current through conducting diode: Iy, = max. 10mA
Voltage between terminals Pand W =max. 30V

1 G sk
) The sign is positive when the current flows towards the circuit

2
) These data apply to the most adverse working conditionsfor a combination
of units, namely to a supply voltage Vp = +6.6V. Unless differently spec-

ified, all the voltage and current figures quoted represent absolute maximum
values,
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2722 001 03001 2PL1

DUAL PULSE LOGIC

Colour: orange

The unit 2. PL1 contains two identical germanium diode pulse gates which are
controlled by a d.c. voltage level.

The circuitsare normally used in conjunctionwith flip-flop circuits. With the
dual pulse logic a second pair ofa.c. inputsare formed for a flip-flop FF1,
or in combination with flip-flops FF2 a bi-directional shift register can be
made. In these applications the twin pulse logic output terminals are to be
connected directly to the flip-flop d.c. input terminals.

In each circuit a silicon diode is incorporated for reset purposes of the con-

nected flip-flop. Bl ks
Pulse repetition frequency range: 0-100 kHz R
2PL1

Ambient temperature range: -20 to +60°C 6V A A G,
Weight: approx. 20g ek Kkl

7251418
CIRCUIT DATA Drawing symbol
Terminal

2=V, = reset input 2
3=A] =a.c. input 1
4=A2 =a.c. input 2

5= Q2 = output 2

6= K2 = normally not used
7= K] = normally not used
8= Q] = output 1

9=V, = reset input 1

10= G2= gate input 2

Power Supply

The unit is not connected to any supply voltage
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2PL1 DUAL PULSE LOGIC 2722 001 03001

INPUT DATA

These data are dependent on the driven circuit, the values given apply to use
of the dual pulse logic in conjunction with flip-flop circuits FF1 or FF2.

Input Signal Requirements ]‘)

A positive-going voltage step is applied to terminal Ay or A5 or to both ter-
minals interconnected.

Thisvoltage step passes the pulse gate if it has been opened by a proper d.c.gate
input signal on terminal G, (GZ)

£90%
Vam
+10%
o tr 7240132
Voltage VAM =min. =0.66 VN
= max. - VN

Rise time fr =max. 0.4 ps
Length of driving pulse t =min. 0.5 ps
Input noise level = max. 1 V peak to peak

A d.c.voltage level is applied to terminal G, (G2)

The a.c.input signal (terminal A (A,))passes if the corresponding gate input

G (GZ) is at "negative low" level (i.e. gate open).

Note 1: The Gy and G; input levels should not be '"negative low" simul-
taneously

Note 2: The G, and G, input levelshave to be present 8 ps before the arrival
of the a.c. input signal

]) These data apply to the most adverse working condition for a combination
of units, namely to supply voltages Vjy = =5.4V and Vp = +6.6 V. Unless
differently specified, all the voltage and current figures represent absolute
maximum values.

A82 ” April 1968



2722 001 03001 DUAL PULSE LOGIC 2PL1

Gate Open (input level "negative low")

Voltage -V = max. 0.2V
=min. 0V

Gate Closed (input level "negative high")

Voltage =V = min. VpApm (Vapm = amplitude of a.c. input signal)
= mc:x.—VN

A negative reset signal can be applied to terminal Vy or V,

Current -IV =min. 0.5mA ]) (-Vy = max. 1V)

limiting value =max. 10mA ])

OUTPUT DATA

When used in conjunction with flip-flop circuits FF1 or FF2, the output ter-
minals (Q] and Q2) are directly connected to the flip-flop d.c. input ter-
minals (W1 and W9)

Input lmEedance

Equivalent to a capacitance of approx. 500pF. (A}, A, terminai or both
terminals interconnected).

]) The sign is positive when the current flows towards the circuit
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2722 001 03011 2.PL2

DUAL PULSE LOGIC

Colour: orange

The unit 2.PL2 contains two identical pulse gates which are controlled by a
d.c. voltage level.

The circuits are normally used in conjunction with flip-flopcircuits. Withthe
dual pulse logic a second pairofa.c. inputsare formed for a flip-flop FF3, or
in combination with flip-flops FF4 a bi-directional shift register can bemade.
Inthese applications the 2.PL2 output terminals are to be connected directly
to the flip-flop d.c. input terminals.

Frequency range : see INPUT DATA | 8 g? cl):
Ambient temperature range : =20 to +60 °C 2.PL2
Weight : approx. 20 g Ki G1 A1 A Gy Ky
FT P Tl
720563
CIRCUIT DATA Drawing symbol
Terminal 1 = G] = gate input 1
2 = 62 = gate input 2
3 = K] = terminal for external gate input
4 = K2 = terminal for external gate input
5 = Q2 = output 2
6 = Q] = output 1
7 = A] = trigger input 1
8 = A2 = trigger input 2
9 =N = supply -6V
10 = not connected

Power SUEEIZ

Terminal 9 : VN =-6V +5%, —IN =0-2.5mA Nominal value of the current
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2.PL2 DUAL PULSE LOGIC 2722 001 03011

Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely VN=-5 .7V and VP=6. 3v.

- The temperatures -20°C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

These data are dependent on the driven circuit, the values given apply to use
of the dual pulse logic in conjunction with flip-flops FF3 or FF4.

Input Signal Requirements

A positive going voltage step is applied to terminal Ay or A, or to both ter-
minals interconnected.

Thisvoltage step passes the pulse gate if it has been opened by an appropriate
gate input signal on terminal G(G,).

%

& {90%

ov

Voltage VAM=min. -0.7 V

-V =min. 0 V

o
=max. 0.2 V
f\_] _o_r_éz_ A and A2 interconnected
Required direct current IAD =min. 0.88 mA  min. 1.75 mA
Required current during the transient
averaged over: 0.4 ps IAT =min. 5 mA  min. 6 mA
0.7 ps =min. 4 mA  min. 4.5 mA
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2722 001 03011 DUAL PULSE LOGIC 2PL2

Rise time tr =max. 0.7 ps
Pulse duration f = min. 3 s
f2 = min. 1T s
Input noise level Vn =max. 1 V peak to peak

A d.c.voltage level is applied to terminal G] (GZ)'

The trigger input signal (terminal A;(A5) passes if the corresponding gate is
opened by an appropriate gate input signal.

To terminal K((K2) external diodes can be connected (in the same sense as
diode D3(D4)), to provide the corresponding pulse gate with extra condition
inputs.

gate open gate closed
Voltage -VG = min. 0 \ min. VAM
= . 0.2 V . - \%
Required gate current causedby max max N
negative transient of VAM IGT = min. 1.75 mA min. 1.2 mA
to o t to clo t
Required average current during = opergs® e gme
the positive transient of VG IGT = min. 1.6 mA
Gate setting time
when the gate input level
changes at random tes ™ min. 17, ps min. 25 s
when the gate input level
changes within 2 ps after
the positive going edge of
the trigger signal tas = min. 11 ps min. 11 Hs

Note: The latter applies to a shift register configuration so that the max.
shift frequency is approximately 70 kHz

During triggering the G levels should not be at zero voltage level
simultaneously .

The gate setting time is the required waiting time between the last
G level change and the positive going edge of the trigger pulse.
OUTPUT DATA

When used in conjunction with flip-flops FF3 and FF4, the output terminals
(Qy and Q) are directly connected to the flip-flop d.c. input terminals (W
anJ Wo).
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2722 001 07001

EF1/1A1

EMITTER FOLLOWER/INVERTER AMPLIFIER

Colour: yellow

The unit EF1/IA1 contains a transistor emitter-follower circuit and a tran-
sistor inverter circuit. The transistors are medium-speed switching types.

The two circuits, i.e. the standard circuits EF1 and IA1, can be used either

independently or in combination.

Pulse repetition frequency range: 0-100 kHz i M CI: !'? <I;2 3
Ambient temperature range: -20 to +60°C EFV/IAT B %‘
Weight: approx. 20g i vIv; “II; L
CIRCUIT DATA 725120
Terminal 1= Q2 = output 2 Drawing symbol
2= E2 = common supply 0V N oy M 02
3= W2 = input 2 Rs
4= P2 = supply +6V A
5= P] = supply +6V RE L1
6= N2 = supply =6V
7=N, =supply -6V R
8=W]=inputl ¢ 5 B
=y = rappsed qutpet 1 EF1 terminals with index 1
10= Q] = output 1 IA1 terminals with index 2
Power Supply
Terminal 2: VE2 =0V common : R
4: VP2 =+6V £10%, lp, = 0.16mA ]) ishon
5 Vpy =+6V £10%, IP] =3.3-6.6mA ) ) of the
6: Vg =6V E10%slp = 0-6mA 1y | wottent
7 Vg =6V £10%,, = 3.3-25mA )
For input and output data see 2.1A1 and 2.EF1 specifications.
]) The sign is positive when the current flows towards the circuit
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2722 001 05001

2.EF1

DUAL EMITTER FOLLOWER

Colour: yellow

The unit 2.EF1 contains two identical transistor emitter-follower circuits
that constitute a non-inverting buffer-amplifier function with a low output
impedance. The transistors are medium-speed switching types.

The unit is equippedwith a tapon the output resistor for cases in which a level

shift towards the positive supply line is required.

Pulse repetition frequency range: 0-100 kHz pole kb
Ambient temperature range: -20 to +60°C N, &% B9l
Weight: approx. 20g s 2ER 4
R ow W, P
CIRCUIT DATA le |3m‘m
Terminal Drawing symbol
= Q = output 2
2= T2 = tap output 2
3= W = input 2
4= P2 = supply +6V (2) mMoa Na ’02
5= P.l = supply +6V (1) s 7 %
6= N2 = supply =6V (2)
7=N] = supply =6V (1) Rs ”y
8 =W.| = input 1 » 9
2=T, =tap output 1
1 & 9 3
10=Q, = output | W a1k T W fa T
Power Supply
Terminal 4: Vo,  =H6V £10%, I, =3.3-6.6mA ‘) ) Nominal
value
5: VP] =+6V £10%, | Pl = 3.3-6.6mA ) °f B
6: VN2 ==-6V 10%,-|N2 =3.3-25 mA ]) current
7: NI ==6V £10%,~1; =3.3-25 mA )

]) The sign is positive when the current flows towards the circuit
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2.EF1 DUAL EMITTER FOLLOWER 2722 001 05001

INPUT DATA

Input Signal Requirements 2)

A d.c. voltage level is applied to terminal Wy (W)

Input level "negative low"

Voltage VW =max. 0.3V more negative than V-Q
limiting value =max. 10V
Current -l =min.0.12mA ]) (unit unloaded)

lyy = max.0. 12mA Y (-1 at max. value)
Input level "negative high"

Voltage VW = max. 0.3V more negative than VQ
limiting value -VW = max. -VN
= mm.—O.7VN
1. +6
_ .. Q 1
Current IW =min. —7 mA )
. IT+5.] A')
W = min. —gr— m
Input Impedance

Equivalent to a capacitance of approx. 20 pF

OUTPUT DATA 2
Output Signal Characteristics 7)

Output level "negative low"

Voltage VQ =max. 0.3V more positive than VW
V.r =min. 0.2V
Load current —IQ =max. 2.2mA ])

-l =max. 1.8mA ") at V; = 0.2V

T
Output level "negative high"

Voltage VQ =max. 0.3V more positive than My

1 g b
) The sign is positive when the current flows towards the circuit

) These data are derived from the most adverse working condition for a com-
bination of units, namely to supply voltages V, , = =5.4V and V, = +6.6V.
Unless differently specified, all the voltage and current figures quoted
represent absolute maximum values.
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2722 001 05001 DUAL EMITTER FOLLOWER 2.EF1

Load current | - and IT

Q
VW IQ max 'T max I'l' max
at V[ =-0.5V| at VT =-1V
0.7VN 2mA 4.5mA 3mA
O.BVN 4mA 6mA 4.5mA
0.9VN 11mA 7.5mA 6mA
0'95VN 17mA 9mA 7.5mA

Output Impedance

Equivalent to a resistance of approx.
Ri =2000Q for a non-conducting transistor
Ri =0.03 Zo for a conducting transistor
(Z_ being the output impedance of the unit driving the W

fer?nincl)

Switching and Delay Times (for orientation only)

A square wave input signal (W terminal) is assumed with an amplitude of min.

-0.7VN.

E— 7
W
10%
Va
90%
__'tf %
Unit Unloaded
Fall time te = max. 0.1ps
Rise time t. =max. 0.1ps
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2722 001 06001

2.1A1

DUAL INVERTER AMPLIFIER

Colour:

yellow

The unit 2.IA1 contains two identical transistor inverter circuits. The tran=-
sistors are medium=speed switching types.

The circuits constitute an inverting (NOT) function when driven by a signal

on the W terminal.

Pulse repetition frequency range:

0-100 kHz

o |
Ambient temperature range: -20 to + 60°C . q, % |
Weight: approx. 20g LE: 21A1 6P
LP\ W, W, P, -
CIRCUIT DATA F T
Terminal 1=Q, = output 2 =
2 Drawi bol
2=W, = input 2 sAwing sym
3= 52 = common supply 0V (2)
4= E] = common supply OV (1)
5= P2 = supply +6V (2}
6= P] =supply +6V (1)
7= N2 = supply =6V (2)
8= N] = supply =6V (1)
9= W] = input 1
10= Q] = output 1
Power Supply
Terminal 3: \/E2 =0V common
4: VE] =0V common
] ‘
. = 9 = ;
5: VP2 +6V £10%, IP2 0.16mA ]) , Nominal
é: VD] =+6V £ 10%, IP] =0.16mA ) value
7: Vg =6V £10%, -l ;= 06mA :) \ of the
8: le ==6V +10%, -IN] = 0-6mA ) current
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2.1A1 DUAL INVERTER AMPLIFIER 2722 001 06001

INPUT DATA

Input Signal Requirements 2)

Transistor conducting (output level "negative low")

Voltage -VW = min. -0.7VN
limiting value = max. =V,
" 1
Current -IW =min. 0.6mA ')

Transistor non-conducting (output level "negative high")

Voltage My = max. 0.3V
limiting value VW =max. 10V

Input Impedance
Equivalent to a capacitance of approx. 400 pF.

OUTPUT DATA
Output Signal Characteristics 2)

Transistor conducting (output level "negative low™")

Voltage -VQ =max. 0.2V

- 1 .
Load current -IQ =max. 4.3mA )I'ermmalN] (Nz)connected foVN

=max. 10mA ])terminal N] (N2)floating
Transistor non-conducting (output level "negative high")

Voltage -V =min, =0.7V,
Q N :
I . =max. 1.5mA )terminal N] (N2) connected toVN

Q
= OmA ])fermina| N] (Nz)floafing

1 6 id ke
) The sign is positive when the current flows towards the circuit

2) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages V= =5.4V and V, = +6.6V. Unless
differently specified, all the voltage and current figures quoted represent
absolute maximum values.
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2722 001 06001 DUAL INVERTER AMPLIFIER 2.1A1

Output Impedance

Equivalent to a resistance of approx.

Ri = 50Q for positive=going output voltage
R.

; 1000 Q for negative=-going output voltage

Switching and Delay Times (for orientation only)

A square wave input signal is assumed with an amplitude of min. -0.7VN.

Yy
90%
L]
10%
trag | tr trgf Lt
Unit Unloaded
Rise delay tq =max. 0.Tps
Rise time t. =max. 0.3ps
Fall delay tld =max. 0.6ps
Fall time te = max. 0.2ps
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2722 001 05011 2.EF 2

DUAL EMITTER FOLLOWER

Colour: yellow

Theunit 2,EF2 contains two identical EF2 transistor emitter follower circuits
that constitute a buffer amplifier function. The unit has especially been de-
signed to amplify the weak output signals originating from a diode gate circuit,

The unit drivesa grounded emitter transistor directly at the base. By connecting
the built=in anti~bottoming diode (D or D5) viathe M terminal tothe collector
of the driven grounded emitter stage, ht?le-sforage effects in this stage are
avoided. In this way short transients are maintained.

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 Routput is used, thememory property
of the flip-flop then being maintained.

The transistors used cre medium=speed switching types.

Pulse repetition frequency range: 0-100 kHz Plof BIP
o 2 MA R RO M,

Ambient temperature range: -20to+60 C N -
Weight: approx. 20g =4 W, ‘ W,
CIRCUIT DATA S K
Terminal 1= Q2 = output 2 Drawing symbol

2= M2 = clamp diode 2

3= R2 = diode output 2

4= W2 = input 2

5=P =supply +6V

6= W] = input 1

7=N =supply -6V = :

d Q;
8=R, = diode output 1 R’LL@]RS psié b ;;;
9= M] = clamp diode 1 i ] «

5 72401580
10=Q, = output 1 F
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2.EF 2 DUAL EMITTER FOLLOWER 2722 001 05011

Power Supply
Terminal 5: VP =+6V +10%, IP = 3.5-4mA ])) Nominal value
7: V.,  ==6V£10%, - = 4-12mA )} of the current

N N

INPUT DATA

Input Signal Requirements 2)

Input level "negative low"

Current -IW =max. 0.07mA ]) (unit unloaded)
IW =max. 0.12mA ]) (-IQafmaximum value)

Input level "negative high"

Current -IW =min. 0.3 mA ])

The unit can bedriven froman N1 gate 3) orfroman N1-P1 gate 3) sequence.

Limiting Values

Voltage -VW = max. -VN
VW =max. 10V

Input Imeedance

Equivalent to a capacitance of approx. 50 pF

OUTPUT DATA
Output Signal Characteristics 2)

These dataapply to the EF2 driven froman N1 gate 3) orfrom an N1-P1 gate 3)
sequence.

1 . B o .
) The sign is positive when the current flows towards the circuit

2) These data are derived from the most adverseworking condition for a com-
bination of units, namely to supply voltages Vy = -5.4V and Vp = +6.6V.
Unless differently specified, all the voltage and current figures quoted
represent absolute maximum values.

3) The standard N1 gate is incorporatedin the gate units 2.3N1 and 2.2NT,

the standard P1 gate is incorporated in the units 2.3P1 and 2.2P1.
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2722 001 05011 DUAL INVERTER AMPLIFIER 2.EF 2

EF2 driven from N1 gate ?)

Gate input level "negative low"
P ga

Load current -IQ =max. 0.07mA ]) at VQ =0.2V

Gate input level "negative high"
Load current 'Q =max. 2.9mA ]) at —VQ=O.5V

lR =max. 1.9mA ])af -VR =0.5V

EF2 driven from N1-P1 gate 3) sequence

Gate input level "negative low"

Load current =l . =max. 0.12mA ]) atV_=0.2V
Q Q
Gate input level "negative high"
1 _
Load current IQ =max. 0.95mA )at-VQ— 0.4 Vv

lp =max. 0.5mA ky at-V, = 0.35V

Switching and Delay Times (for orientation only)

These data apply to the EF2 driven from an N1-P1 gate 3) sequence, the EF2
isdriving a grounded emitter OC 47 stage from its Q output terminal, the data
are given for two values of the OC 47 collector current.

A square wave input signal with an amplitude of min.-0.7VN is applied to
the gate input terminal.

Collector current OC47 =6 mA =20 mA )
Wwe

Rise delay tg =max. 0.3ps  max. 0.6ps

Rise time t, =max. 0.3ps  max. 1.5ps 0%

Fall delay teg =max. 2ps  max. 3.5ps e 0047 |,

Fall time ff =max. 0.5ps max. 1.2ps Trad Lt tal | tr

]) See note 1 on previous page
?) See note 2 on previous page
.

See note 3 on previous page
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2722 001 06011

2.1A 2

The unit 2.1A2

DUAL INVERTER AMPLIFIER

Colour: yellow

contains two identical inverter amplifier circuits, that con--

stitute an inverting function with an appreciable power amplification be-
tween input and output. The unit has especially been designed to amplify the
weak output signals originating from a diode gate circuit, whilst it can also

be used as a dri

ver for power stages. The transistors used, are medium-speed

switching types.

Pulse repetition frequency range:

Ambient temperature range:

Weight:

CIRCUIT DATA

Terminal

|2 |

0-100 kHz

6 01 02 5
b =N, N, 7
=20 to +60°C 4N, 2.1A2 N -
w w, PI+
approx. 20g ! 2

I |§
7251415

Drawing symbol

1= Q2 = output 2

2= Q] = output 1

3= W2 = inpuf 2 20] 6N_7 Ny Ng N G

5=N,, = supply -6V (21 _

6:N3:supp|y—6\/(])]) Vlf4 7 2

7= N2 = supply =6V (2) ') ﬁCr'—._ I

8= N] =supply =6V (1) ) 3R Psi

9=P =supply +6V 1 e
108 9

10=E = common supply 0V E P

]) Use dependent on application
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2.1A 2 DUAL INVERTER AMPLIFIER 2722 001 06011

Power Supply

Terminal 5: VN4 ==6V + 10%, —|N4:O—4mA :)
6: VN3 =-6V +£10%, —IN3=O-4mA ]) Nominal
73 VN2 ==6V £10%, —IN2=O-2mA ]) \ thllt\;i
8: VN] ==-6V £10%, -INI =0-2mA ) o
9: VP =+6V £ 10%, lP =0.2mA )
10: VE = 0V common

INPUT DATA

Input Signal Requirements 2)

Application 1 (use as gate amplifier): IA2 driven by a standardnegative (NT)
gafe-Bl), or standard negative (N1) gate followed by a standard positive (P1)

gate ) circuit.

In the latter case the P supply terminal of the P1 gate is left floating.
Transistor conducting (output level "negative low")

Current -l,, =min. 0.3 mA2) (-V

W =min. 1V)

W
Transistor non-conducting (output level "negative high")

Voltage —VW=max. 0.2V

with a collector resistance of 1kQ connectedto the =6V supply terminal. This
driving stage can be a standard A1 circuit (inccrporated in the units EF1/IA1
and 2.l1A1) or another |A2 circuit with both corresponding =6V supply
terminals connected to the negative supply line. In both cases the collector
(Q terminal) of the driving stage is connected directly to the W terminal of
the 1A2.

1 - - .
) The sign is positive when the current flows towards the circuit.

2) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages Vjy = =5.4V and Vp = +6.6V. Unless
differently specified, all the voltage and current figures quoted represent
absolute maximum values.

3) The standard N 1 gate is incorporated in the gate units 2.3N1and 2.2N1,
the standard P1 gate is incorporated in the units 2.3P1 and 2.2P1.
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2722 001 06011 DUAL INVERTER AMPLIFIER 2.1A 2

Transistor conducting (output level "negative low")

. | P

Current -IW =min. 3.7mA ) ( VW max. 1.3V)
Transistor non-conducting (output level "negative high")
Voltage -VW =max. 0.2V

Limiting Values

Voltage Vw=max. 10V
Current -IW =max. 10mA ])

OUTPUT DATA

Output Signal Characteristics 2)

Transistor conducting (output level "negative low")

Voltage -V, =max. 0.2V
& ia
Load current —IQ =max. 5.5mA ) ")
=max. 3.6mA ])4)

=max. 0.07mA ]) 5)

Transistor non-conducting (output level "negative high")

Voltage -VQ =min. -0.7\/N ;
Load current | . =max. OmA ) ")
- 14
=max. 0.5mA "))

i Tk 3%

1) See note M on previous page
2) See note 2) on previous page
With all N terminals floating
With terminals N1 or N2 connected to the =6V supply

3
4)

)
5) With terminals N1 and N3 or N2 and N4 connected to the =6V supply
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21A 2 DUAL INVERTER AMPLIFIER 2722 001 06011

-

Trans»sfor conducting (output level "negative low")
g (outp ga

Voltage -V . =max. 0.2V =max. 0.25V =max. 0.3V

Q 1.3 1.3 1.3

Locldcurrenf-lQ =max. 3ImA )")=max. 4ImA )7)=max. 70mA "))
)

=max. 25mA])5 = max. 35mA])5)=m0x. 64mA])5)
Transistor non-conducting (output level "negative high")
Voltage -VQ =min.--0.7VN -
Load current IQ = OmA ')7)
~man, TSmA 1)
Output Impedance

Equivalent to a resistance of approx.

R, = 350Q for positive=going output voltage €
Ri = 1000Q for negative-going output voltage 5) i
Switching and Delay Times (for orientation only) <

A square wavesignal with anamplitude of min. 0.7V}, is fed via %sfqndard
negative (N1) gate 2) followed by a standard posmve (P1) gate to the
W1 (W2) input terminal of the 1A2.

Ualt Unloaded -
W
Rise delay t.d =max. 0,5ps
Rise time t.  =max. 2.2ps
90%

Fall delay tg =max. 1.2ps
Fall time tg =max. 2.5ps 5 10%

frg—. ir trgp |t

2) See note 3 on page A104
1,3.5

)7)”) See corresponding notes on previous page
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2722 001 11001

PS 1

PULSE SHAPER

Colour: green

The unit PS1 contains a transistor squaring-amplifier followed by an inverter

circuit. The transistors are medium-speed switching types.

A d.c. inputsignal of a magnitude exceeding the input tripping level of the
unit, is re=shaped and inverted into the standard d.c. level atthe output. The
output voltage transients are very short and can be used for driving other

circuit blocks, multivibrator circuits included.

|1
Q

10
Pulse repetition frequency range: 0-100 kHz i : -
Ambient temperature range: -20 to +60°C “4{p -
Weight: approx. 20g 7250353 Is
CIRCUIT DATA Drawing symbol
Terminal
1=Q = output
2 = internally connected
3 = internally connected 9i° 3"‘c ,oliv
4="P =supply +6V R1 Rz )
5=W = input T = Jl
s < |G
6 = internally not connected _@ % j1 ey 2
7 =E = common supply OV ®-
8 = internally not connected Ps Ps P7
9 = internally connected gz
5V 7E 2ic. 4
10 = N = supply -6V
Power Supply
Terminal 4: VP =+6V £ 10%, IP = 0.48mA ]) Nominal
7: VE = 0V common value of the
10: Vi =-6V£10%, -l =3.3-6.2mA Yol commt

1 e - e
) The sign is positive when the current flows towards the circuit.

April 1968 H
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PS1 PULSE SHAPER 2722 001 11001

INPUT DATA

Input Signal Requirements 2)

A d.c. voltage level is applied to terminal W.

Transistor T3 conduéting (output level "negative low")

Voltage -VW =min. -0.4VN :
Current -IW =min. 0.1mA ')
limiting value =max. 10mA ])
Transistor T:3 non-conducting (output level "negative high")
Voltage -VW= max. 1V
limiting value VW =max. 10V
Current IW =min. 0.07mA l)

Hysteresis (difference between on and off tripping level)

Voltage AVW =min. 0.2V

Input Impedance
Equivalent to a capacitance of approx. 330 pF

OUTPUT DATA
Output Signal Characteristics 2)

Transistor T,, conducting (output level "negative low")

3
Voltage -VQ =max. 0.2V
Load current -IQ =max. 1.2mA ])

Transistor T3 non-conducting (output level "negative high")

Voltage -VQ =min. -0.7VN ]
Load current | . =max. 0.6mA ')

Q

1 ) :

) The sign is positive when the current flows towards the circuit.
2) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages Vi = -5.4V and Vp = +6.6V. Unless
differently specified, all the voltage and current figures quoted represent
absolute maximum values.
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2722 001 11001 PULSE SHAPER PS1

Output Impedance

Equivalent to a resistance of approx.
Ri = 100Q for positive-going output voltage
Ri = 2200Q for negative-going output voltage

Switching and Delay Times (for orientation only)

A square wave input signal is assumed with an amplitude of min. =0.7 V.

N
B
W
90%
L
10%
tray | tr tra, [t
Wit Unlomded.
Rise delay tg =mox. 0.Tps
Rise time t. =max. 0.2ps
Fall delay g =@ function of driving current
Fall time te  =max. 0.2ps
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2722 001 11011 PS 2

PULSE SHAPER

Colour : green

This unit contains a Schmitt trigger followed by an inverter amplifier. An input
signal of a magnitude exceeding the thresholds (tripping levels) of the unit, is
re-shaped and inverted into the standard d.c. level at the output. The output
voltage transients are short and suitable for driving other circuit blocks at their
trigger inputs (A).

The terminals A, W, X and X7 are provided in order to be able to use the PS 2
for the following purposes:

- as a pulse shaper, driven by an external source

- as a relaxation oscillator

- as a crystal controlled oscillator

- as a pulse shaper, driven by circuit blocks of the 100 kHz or 1-Series.

In the last application the number of inputs can be increased by connecting diodes
type AAY 21/0A 85/0A 95 to the externally interconnected terminals A and W.
The maximum number of diodes is 10.

Pulse repetition frequency range : 0 to 100 kHz

ls
Ambient temperature range : -20to+60 °C e\ a
5)0
Weight : approx.20 g = Ps2
Taw % Xy

|| |2 |4 7
7250228

drawing symbol

CIRCUIT DATA

Terminal 1 =A =to be interconnected with terminal 2 for internal driving
purposes

input

not connected

= internally connected

= common supply 0 V- (interconnected with terminal 10)
= output

= internally connected

= supply -6 V

supply +6 V

= common supply 0 V

w

1}
p—

1]
"

O O 00O U W
n ]
0 KO R
[3%]
I

—
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PS 2 PULSE SHAPER 2722 001 11011

Xy X, N
o o
4 7 T8
= 2 b
R 2Ry 2Rg ZRe
2 2 2

AAMAN
VVWW

VVV

>
AMAMMA
VWV
Q0
<
J)
AAAAAA
WWW/
h?
o

\4 I \
N’

—

u;U

WDZ_—@TR, s @>TR2

i, ;8 <
2 =
s s s
=R SRy 2SR
ST s S
< < <
S
EC

I TR0
10

09

£

Terminal 8 = VN =-6V+5% -IN=3.2-7.5 mA } nominal value
9=Vp=+6 V5% Ip=0.19 mA of the current
10 = Vg = 0V common

o

Power supply Circuit diagram

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely Vy= -5.7 V and Vp = +6.3 V.

- The temperatures —20 °C and +60 °C, and the tolerances on the supply volt-
ages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.
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2722 001 11011 PULSE SHAPER PS 2

INPUT DATA

Unit driven by a non-standard circuit (external souree)

Internal resistance (Rj) of the driving
circuit  Rj = max. 12 kQ (Tamb = min. 0 °C)

R; = max. 8 kQ (Tamb = min. =20 °C)
Input voltage to be applied to terminal W :
ON threshold (transistor TR3 conducting)
operating limiting value
Voltage -Vy = min. -0.4 Vy = =fsb ¥
Current -Iyy = max. 0.1 mA = 15 mA

operating limiting value
Voltage -Vy = max. -0.17 VN = =10V
Current Iy = max. 0.05 mA

(at =Vy = 0.2 V)
= max. 0.1 mA

(at Vyy = 10 V)

Hysteresis (difference between ON and OFF tripping levels)

EXTERNAL SOURCE

— MWW w
VI @ % VaI PS2
1
TE

7250229

The hysteresis is affected by the internal resistance (R;) of the driving circuit
(external source). The relation is given by the following formula:

T amib = Min,. 0'°¢ Tamb = min. =20 °C
AV, = min. (0.07 Vg - 0.033 R)  AVj = min. 0.07 Vy - 0.05 R})
NN . . - . 4aVi
AVB~ 170.057 R; AVB 130.07L R;

(Rj in k2 and V in volt)
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PS 2 PULSE SHAPER 2722 001 11011

Unit driven by circuit blocks of the 1-Series

| A
| ——[ PS2 <
! w
G O—@_ 7250230

For this operation terminal A has to be connected to terminal W and the input
voltage V has to be applied via a diode, type AAY 21/0A 85/0A 95. The maxi-
mum number of parallel diodes is 10.

= max. —VN
= min. -0.7 VN

= min. 0oV
Voltage -Vg _ mak. 0.2 V
Required direct current Igp = max. 0.7 mA 4
Required transient current
averaged over 0.4 us IGT = max. 1.1 mA -
averaged over 0.7 us = max. 0.75 mA

OUTPUT DATA

= max. 0.2 V
Violtage _VQ = min. 0oV
Available direct current 'IQD = max. 20 mA
Available transient current
averaged over 0.4 us -IQT = max. 8 mA
averaged over 0.7 us = max. 13.7 mA

Voltage VQ = max. VN

Current IgD = max. 0.65 mA
(at VQ =0.7 VN)
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2722 001 11011

PULSE SHAPER

PS 2

Switching and delay times (when unit is used in combination with 1-Series cir-
cuit blocks)

A square wave input signal is assumed with an ampii* “e of min. -0.7 Vy

Vw
90%
Va
——————— —-N<10%
trg teg | (te|
7250231
Unit fully loaded
Rise delay trq = max. 0.7 us
Fall delay tfd = max. 1.2 us
Fall time tf = max. 0.7 us

Note

- If for a particular application a capacitor is required between terminal W (2)
and earth, use should be made of terminal 5 in order to avoid noise on the
common earth point which could disturb the proper operation of the unit.

April 1968
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2722 001 22001 PR 1

POSITIVE RESET UNIT

Colour: blue

This unit is intended for resetting purposes of flip-flops FF 1, FF 2, FF 3 and
FF 4. When a "negative low" level is applied to the input terminal (W), the unit
produces a positive reset signal at its output terminal (Q). The time, that the
reset level will be present, is determined by the driving circuit.

In general a reset time of maximum 2 us per flip-flop is required when a chain
of flip-flops is to be reset.

Up to 15 flip-flops can be reset without external interconnections. By intercon-
necting the terminals A and P the maximum number of flip-flops that can be re-
set is 30;by interconnecting the terminals B and P maximum 40 flip-flops can be
reset simultaneously.

To reset a flip-flop the output terminal (Q) of the PRI has to be connected to an
input terminal (W) of a flip-flop via a diode OA 85 or OA 95 (anode to Q).

Ambient-temperature range -20 to +60 °C 1s
8 Q
i . 20 a
Weight approx g ol -
“2p
A B
2 215
7250049

Drawing symbol
CIRCUIT DATA
Terminal 1= not connected
2 =W = input
3 = A = to be interconnected with terminal 4 for resetting maximum
30 flip-flops

4 =P = supply + 6V (internally connected to terminal 9)
5 =B = to be interconnected with terminal 4 for resetting maximum
40 flip-flops

6 = Q = output

= not connected

8 =N = supply -6 V

9=P =supply +6V
10 = E = common supply 0 V
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PR1

POSITIVE RESET UNIT

2722 001 22001

7250052

Rg
Q
6
1. )R
D,
Re Tlc R
1
Rs Ry SR
A OE P OP B
3 10 4 9 5
Circuit diagram
Power supply
Voltages
Terminal 8:VyN= -6V +5%
9:Vp =+6 V+5%
10 : VE = 0 V common
Currents (at nominal voltage)
In Ir
W -input at "1" level -3.5mA 1.1 A
W -input at "0" level -7.5 mA see diagram on next page.

All8
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2722 001 22001 POSITIVE RESET UNIT PR1

7250226

£ 60
2
oo 1
//
s
20
1
0

0 10 20 30 40 50

— number of flip-flops

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely VN = =5.7 Vand Vp = +6.3 V.

- The temperatures —20 °C and +60 °C, and the tolerances on the supply volt-
ages are absolute limiting yalues.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA
Input signal (W-terminal)

A "negative low" level applied to the input terminal (W) produces a positive re-
set signal at the output terminal (Q).

= min. 0v
Voltage Vw - max. 0.2 V
limiting value Vw =max. 6.5 V
Required direct current Iwp = min. 0.1 mA
Required transient current
averaged over 0.7 us IwT = min. 0.08 mA
Teansinton TRy non-soudoctiog
=min. 0.7 VN
Voltage Vw _ ety VN
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PR1 POSITIVE RESET UNIT 2722 001 22001

<
OUTPUT DATA
Transistor TRy conducting (reset condition) E
Voltage VQ =min. 1.0 V
re— Available direct current IQD =min. 15 mA
= A and P interconnected =min. 30 mA
B and P interconnected = min. 40 mA
Transistor TR non-conducting
=min. 0.5 V
Voltage VqQ . —_— VN
N
A120
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2722 001 10001

0S1

ONE-SHOT MULTIVIBRATOR

Colour: green

The unit OS1 contains a transistor monostable multivibrator circuit. The tran-

sistors are medium-speed switching types.

When a positive-going voltage step is applied to terminal Ay the circuit ge=
nerates a pulseon the Q-terminals. The length of the output pulse is determined
by the value of the external capacitance C between the terminals 4 and 10.

Pulse repetition frequency range: 0-100 kHz , !;0 (I)‘
\ '
Ambient temperature range: -20 to +60°C s :‘ 0s1 M
Weight: approx. 20g . i W, AW,
ls 2 Jas
CIRCUIT DATA 3 72sten
Terminal Drawing symbol
= Q2 = output 2
2=A2 =a.c. input 2 e N Q; N; W Wy
1 ¢ 19 59 47 3
3=Ww, I L] L
i W2§= d.c. input 2 = 58| mE|E
5= N2 = supply =6V >
6=E = common supply 0 ':.@Tr 75@—
7=P =supply +6V o &
PPly R | 3R DZ@@W
8= Nl = supply =6V T | 3 %
9=W] =d.c. input 1 . ;l-c,
]0=Q] = output 1 E Az
Power Supply
Terminal 6: VE =0V
7: Vo =+6V£10%, I, =0.15mA ') | Nominal value
8: VN ==-6V +£10%, —IN = 6~7mA ]) Sof the current

]) The sign is positive when the current flows towards the circuit.

April 1968 “
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OS1 ONE-SHOT MULTIVIBRATOR 2722 001 10001

.
INPUT DATA
Input Signal Requirements 2) -
AC Input signal (A4 terming)
-

A positive-going voltage step is applied to terminal Ay. This voltage step
drives the transistor T, into the non-conducting state.

= 1 -0. '[ %
Voltage VAM\ min. -0 66VN 90%
= max. VN
Rise time t, =max. 0.4ps
Length of
driving pulse t =min. 0.5ps
Input noise level =max. 1 V peak to peak

The W terminals are normally not used.

Input Impedance
Equivalent to a capacitance of approx. 500 pF (A, terminal)

OUTPUT DATA

Output Signal Characteristics 2)

Transistor conducting (output level "negative low")

Voltage -VQ =max. 0.2V
Load current —IQ | = max. 2.2mA ])

—IQz:mox. 0.5mA 1)

Transistor non=conducting (output level "negative "high" )

Voltage —VQ =min. -0.7VN ]
Load current 'Q |~ max. 1.5mA )
N 1

IQ o~ max. 0.7mA )

) The sign is positive when the current flows towards the circuit

2
) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages V,; = -5.4V and Vp = +6.6V. Unless
- st N .
differently specified, all the voltage and current figures quoted represent
absolute maximum values.
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2722 001 10001 ONE-SHOT MULTIVIBRATOR O0S1

Load currents of equal sign, up to the values given as maxima, can be drawn
from the two output terminalssimultaneously. In the case of simultaneous load
currents of opposite sign, the maximum load currents given are not guaranteed.

Maximum Capacitive Load (2000 pF)

When the maximum capacitive and resistive loads are applied in parallel, the
given maximum pulse repetition frequency is not guaranteed.

Output Impedance

Equivalent to a resistance of approx.
Ri = 50Q for positive=going output voltage

R.

1000 Q2 for negative-going output voltage

Switching and Delay Times (for orientation only)

A squarewave input signal (A, terminal) isassumed with anamplitude of min.

=0.7V,,.

N
input
output 1
output 2
7260122 Efd tf

' s §
Unit Unloaded

Output 1 (Q] terminal)

Rise delay tg = max. 0.8ps
Rise time fr =max. 0.3ps
Fall time e = dependent on the external capacitance between the

terminals 4 and 10
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0S1 ONE-SHOT MULTIVIBRATOR 2722 001 10001

-

Output 2 (Q2 terminal)

Fall delay feq = max. 0.2ps
Fall time ff =max. 1.8ps
Rise time t =max. lps (without external capacitance)

"
Length of the output pulse

When the unit is unloaded, and without external capacitance t = 1.5-4.0 ps

10’

pho o R
B B I’_,:F:
- T T 1T z
T T T T
=== [Eagess:
E =it
5
1 R I |
N ) 1 1 a1
I [
1 [>T T T
0 H .,
= — ——
: PP
1 T
1T I T T
L Il
T T
L L
1
07 2 5 107 5 0° 2 0’
22600634 C©F

In thisdiagram, the pulse length t has been plottedas a function of the external
capacitance C between the terminals 4 and 10, at an ambient temperature of
25°C and at supply voltages Vi = =6V and Vp = +6V.

Note 1 In casean electrolytic capacitor isused for C, care should
be taken that its + terminal is connected to terminal 4.
The use of electrolytic capacitors should be avoided when
close-tolerance pulse lengths are required.
Accordingas the C value is higher, the sensitivity to dis-
turbing signals (mainly on the supply line -6 V) increases.
In this case a large external blocking capacitor may be
required between the -6V supply and 0V common, to be
mounted close to the unit.

Note 2 The length of the output pulse isaffected by capacitively
loading the Qo terminal. In general, it will be within Oto
25% of the vcﬁues given above.

Stability of Pulse Length

An increase in supply voltage Vy of 5%reduces the pulse length by less than
1%. Any variation of the supply voltage Vp has practically no influence.’
An increase in ambient temperature of 1 °C reduces the pulse length by less
than 0.5%.
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2722 001 10011 0S 2

ONE-SHOT MULTIVIBRATOR

Colour : green

The unit OS2 contains.a monostable multivibrator circuit equipped with medium-
speed switching type transistors.

When a positive-going voltage step is applied to terminal A, the circuit ge-
nerates a pulse at the Q-terminals.
The duration of the output pulse is determined by the value of:

(a) the external capacitance parallel to Cq between the terminals K and L
(for pulses longer than the intrinsic value);

(b) the external resistance between the terminals Q] and W (for pulses shorter
than the intrinsic value).

1 |2

Frequency range 0 - 100 kHz . Q Q2

Permissible ambient temperature -20 to +60 °C 0 :

Weight approx. 20 g —_; e
WAK L
ETE

7249635

Drawing symbol

CIRCUIT DATA
K N Q; Q
4y aI 27
2R, 2R, 2R, R, 2
= D, = = 2
(e 3 _
b2 D . 2
Ry <& L Zr o= £

0@

1
1l
£
ANNNNNN
WWW
o
L)
A [A

=Ry

7242357 l
10:

L w P E

2
(e}
O
W
O
o
01
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0s 2

ONE-SHOT MULTIVIBRATOR

2722 001 10011

-
X
Terminals -
1 = Q] = output 1 6 = L = for external capacitor -
2 = Q2 = output 2 7 = A = trigger input [
e 3 =W = d.c. input 8 = N = supply (-6V)
—=- 4 = K = forexternal capacitor 9 = P = supply (+6 V)
e 5 = not connected 10 = E = commonof supply (0 V)
Power supply
. = - 9 - =
8 .VN 6V +5%, 7 IN 8.8 mA iy, A
9 1V, = 46V 5%, lp =0.4mA R
10 VE = 0V common
Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely W =-5.7V andVP=6. 3V.
- The temperatures -20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.
- When a current is flowing towards the unit, the positive
sign is used.
INPUT REQUIREMENTS
Trigger input signal (A terminal)
A positive-going voltage pulse is applied to terminal A. The leading edge of
this voltage pulsedrives by means of the transistor T, the transistor T2 into the
conducting, and the transistor T3 into the non-conducting state.
1%
ov
f fv90°lo
Vam
y 10%
t ty t2
7242569
Volt level = mi =
oltage levels VAM min. -0.7 VN
= max. -\/N
=N = min. 0 \
o
= max. 0.2 V
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2722 001 10011 ONE-SHOT MULTIVIBRATOR 0S 2

Required current during the transient

averaged over: 0.4 ps IAT = min. 2.4 mA
0.7 ps = min. 1.4 mA

Required direct current 1) IAD = min. 1.3 mA
Rise time

without external capacitor A = max. 0.4 s

with a capacitor of min. 200 pF

between terminals K and L t = max. 0.7 ps
Duration of driving pulse H = min. 1 ps
Recovery time f2 = min. 6 ps )

when the duration of the output 2

pulse (fo)exceeds 7.5ps ty = min. 0.8 t, )
Input noise level vV, = max. |1 V peak to peak
OUTPUT DATA
Voltages and currents
Transistor condycting Output Q, Output Q,
Voltage -VQ =max. 0.2V max. 0.2V
Available direct current -IQD =max. 18mA  max. 6 mA
Available current during the transient

averaged over: 0.4 ps -IQT =max. 19mA max. 15mA

0.7 ps =max. 25mA  max. 21 mA

Transistor non-conducting _O_u_nyI_Q] (_D_u_thI_Qz
Voltage -VQ =min. -0.7 VN min. -0.7 VN
Available direct current IQD =max. 0.7mA  max. 0.25 mA

1) This is the current flowing to the input of the OS2 during the input pulse
afterdecay of the outpurpulse, if the duration of the input pulse is longer.

2
) The recovery time ty is startingat the trailing edge ot VA when t> f and
at the trailing edge of V 2 when t>t

Q 1
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0Ss 2

ONE-SHOT MULTIVIBRATOR

2722 001 10011

Switching and delay times

These data refer to an input signal as specified under "Input Data".

' 90% 90%
input A apy ||
i 1110%% 10%
.
t2
90%
output @,
10%
tr Y
output Q,
=" 1 t2 .
7243554

Unit unloaded Output Q, Output Q,
Rise delay L= - f A T max. 0.4 ps
Rise time f, = mox. 0.2 ps max. 0.2 ps

= + s D -
Fall delay fed tA T max 5 ps
Fall time te = max. 0.4 ps max 3 ps
Duration of the output pulse
Unit unloaded
Intrinsic value ; to= max. 4 ps
With resistor of 12 kQ )
between terminals Q] and W t,= max. 2 s

With acapacitor between terminals K and L, at an ambient
temperature of 25 °C and supply voltages Vi = -6 V and

Vp=+6V, see figure given below.

For larger capacitances logt is proportionate to log C.

]) minimum permissible value

A128
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2722 001 10011 ONE-SHOT MULTIVIBRATOR 0S 2

10
t
(sec)

5

- /

10?

s

,/
2 //
e

0

s

2

0?2 s w00 2 5 ¢ 2 s 0%

7242404 C(oF)

Stability of pulse duration

A variation of the supply voltage V, of 5 % varies the pulse duration by less
than 1 % in the same direction.

The influence of a variation of the supply voltage Vp of 5 % is negligible.

. . O :
An increase in ambient temperature by 1 "C gives a reduction of the pulse
duration of less than 0.5 % and vice versa.

Note. In case an electrolytic capacitor is used for C__ care should be taken
that its + terminal is connected to terminal 6.
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2722 001 13011 PD 1

PULSE DRIVER

Colour: green

The unit PD1 contains a monostable multivibrator with a built-in trigger
gate. It is mainly intended as a clock source, delivering trigger pulses for a
great number of flip-flops FF1, FF2, FF3, and FF4 or as a counter driver.

The trigger gate can be controlled by a d.c. voltage level applied to terminal G.
The number of condition inputs can be extended with the aid of external diodes
OAB85/0A95 at the extension input E. G.

When a positive-going voltage step is applied to terminal A, the unit generates

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

The duration of the output pulse can be increased by means of an external capacitor
between the terminals K and L (for pulses longer than the intrinsic value, e.g.
necessary when driving a FF4 or 2PL2).

For mounting in the chassis 4322 026 38240 a printed-wiring board PDA 1,
catalogue number 4322 026 34710, is available. On this standard printed-
wiring board up to four PD 1's can be mounted (see section "ACCESSORIES
FOR CIRCUIT BLOCKS 100 kHz SERIES").

|7
Frequency range : see INPUT DATA LN Q
- : o e PD1
Permissible ambient temperature : =20 to +60 "C ole
5 W A K L G EG
Weight : approx. 20 g FTF FIEE
7269
Drawing symbol
N
e
R R, 3R, 3Rs 2Ry
< ﬁ"\Dz < <r < =
)
had TR, Loa
Ao—@—‘1 o €3 T, T )
ID3 5| A VDR _)\5 Zre
—il N\ Re |
3 . C = =
Kod——d! 3R, 7
Lo 2 )
D4 /l 7250268
ls !2 Lo 10 ls
EG G W E P
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PD 1 PULSE DRIVER 2722 001 13011

I
1]

CIRCUIT DATA
Terminal 1=A = trigger input 6 =L = for external capacitor
2=G = gate input 7 = Q = output
3=K =for external capacitor 8 =N = supply =6 V
W =d.c. input 9=P =supply +6 V
0=E

(S, -
Il

EG = extension gate input 1 common supply 0V
Power supply

Terminal 8: Y = -6V +5%, -l =26 mA (T, conducting)
=51 mA (T, conducting)
9:VP =+6V+5%, lp =0.4mA
10: Vg =0V common

Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely Vi =-5.7 V and Vp=6.3V.

o
- The temperatures =20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

Input Signal Requirements

Trigger Input Signal (A terminal)

A positive-going voltage step is applied to input terminal A. This voltage step
generates a pulse at the oufput Q if the gate has been opened by an appropriate
gate input signal on terminal G.

1Yo ov
F 90%
VAM
10%, J 10%
r t ta
Rk 7245038
Voltage Vam = min. =0.7 Vi
= max. - VN
-Vc> =min. 0 V
=max. 0.2 V
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2722 001 13011

PULSE DRIVER PD 1

Required direct current

Required average current during
the transient

Rise time
Pulse duration

Recovery time

Note

1.7 mA
|AT =min. 1.5 mA

(practically independent of rise time)
t =max., 0.7 ps
by = min. 1 ps
by = min. 6 ps
(without external capacitor)
t =min. 11 Ms

(with Cpy = 1000 pF between
terminals K and L)

Type of diodes and maximum number to be
connected in parallel at terminal K:
6 x OAB5/0A95.

A d.c. voltage level is applied to terminal G. A "negative low" voltage opens .

the gate.

Voltage Vo

Required gate current
caused by negative transient
of VA

Required average current
during the positive transient
of VG

Gate Setting Times:

When the gate changes
at random:

Without external t
gs

capacitor

With an external
capacitor of 1000 pF
between K and L

lGD =min. 1.75 mA min.

Gate closed

=min. 0 V min. = 0.7 VN

max. 0.2 V max. = VN

| ..=min. 1.2 mA

GT

=min. 8.5 ps min. 25 ps

=min. 24  pus 75 ps
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PD 1 PULSE DRIVER 2722 001 13011 |

/%

Ip Open Gate to close gate
When the gate level
changes within 1 ps
after the positive going
edge of the triggersignal:
Without external y = min. 6  Ms 0
capacitor 9
With external =min. 11 ps 0
capacitor of 1000 pF
between K and L
Notes - The gate setting time is the time the gate (G)=-signal shall
be present in advance to open the gate for the trigger

(A) =signal.
- The absolute maximum value of the external capacitor is 1000 pF.

- T'ype of diodes and maximum number to be connected in par-
allel at terminal EG: 6 x OA85/0A95.

W-terminal (base connection transistor T1):

Transistor T1 non-conducting:

Voltage Vy =min. 0.2V
limiting value Vy =max. 2.5V

These voltages may be applied for max.
5 ps and a max.freq. of 100 kHz

Current (limiting value) -lyy =max. 2 mA

(at -\/W =max. 0.5V)

Up to max.6 output-Q terminals of pulse logic units 2.PL2 may be connected to
the W-input terminal of the PD 1 each via a resistor of 560 Q + 5%.
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% 2722 001 13011

PULSE DRIVER

PD1

OUTPUT DATA

Voltages and Currents

Voltage

Available direct current

Available current during the tran-

sient: averaged over 0.7 ps

Voltage

Switching and Delay Times:

These data are for orientation
only and refer to an input
signal as specified under
INPUT DATA.

t =tr +0.2 ps

rd  rA
(fully loaded)

Unit max. loaded with:

20 x FF1 or FF2
5 x FF3
20 x FF3
20 x FF4 (at 70 kHz)

max.

max.

max.

0.2 Vv
65 mA

90 mA

min. - 0.7 VN
=max. - 0.84V

90%

input A

tr tio:

« 18
. 1.2
. 2
.4

ps
s
ps
ps

90%

fr0%
|
|
ts L ta srzso
ext. capacitor between
terminals K and L :
none
none
none
Cext = 1000 pF + 5%

(absolute max. value

of Cext).

The recovery time t5 is starting at the trailing edge of V4 when t{>t, and at

the trailing edge of Vg

when t >ty (t] = duration of input pulse Va).

The typical output pulse duration of an unloaded pulse driver PD 1, triggered via
a PL 2 unit (at 70 kHz): t, + tg = 3.2 ps.

April 1968 “

A135



2722 032 00011 PA 1

POWER AMPLIFIER

The PA1 consists of an n-p-n/p-n-p transistor amplifier circuit, designed to
be used as a power amplifier in the range of circuit blocks. The amplifier is
non-inverting, and can be driven directly by the circuit blocks FF1,FF2,FF3,
FF4, GI1, IA1, 1A 2and OS 2

The ottput loadability is 600 mA at 60 V (abs. max. values). The built-in diode
across the output terminals protects the output transistor against voltage transients
which occur when the unit is driving an inductive load.

The circuit is mounted on an epoxy-paper printed-wiring board, the output
transistor is provided with an aluminium heat sink.

s

Frequency range : 0-100 Hz i o les
Ambient temperature range: -20 to +60 °c —; E PA1
o
Weight : approx. 60 g VIV7
9634

CIRCUIT DATA

N, N, N, Q
Terminal: 1 =E = common supply 0V 39 450

2=P =supply +6 V
3=NI =supply =6V A

T W
4=N2) -
A N25=supp|y abs. max. 60V W

6=Q = output §-R2 :

7=W = input 3 i
Power Supply zene i ,é
Terminal: 1: VE = 0V common

2:VP = 6V +10%, |P =max. 20 mA 1)2)

3: Vigr = -6V +10 %, —lNl =max. 70mA (T non-conducting)

4) =max. 110mA (Tzconducting)

58'\/N2 =max. 60V, -|N2=max. 600 mA™ 1) 2)

1) The sign-is positive when the current flows towards the unit.

2) When -V, is applied to the unit ,care must be taken that Vp ispresent as
well, otherwise transistor T2 may be damaged.
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PA 1

POWER AMPLIFIER

2722 032 00011

MECHANICAL CONSTRUCTION

7242163

The dimensions (approx. 71 mm x 50 mm x 27 mm) and terminal location can be
seen from the figure given above. Since the aluminium heat sink is insulated
from the circuit, no special measures need be taken as regards mounting of the

unit.

In the mounting chassis 4322 026 38240 the PA 1 is to be mounted directly
on a printed-wiring board. On such a standard printed-wiring board PAA 1
up to four PA 1's can be mounted, the next position in the chassis being left

empty.

To ensure proper cooling of the unit, the PA 1 has to be mounted in such a
way that a free flow of air through it is guaranteed.

A138
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\ 2722 032 00011 POWER AMPLIFIER PA1

INPUT DATA
Input Signal Requirements 2)
A d.c. voltage level is applied to terminal W.

Output-transistor conducting

_ max. 0.2V
Voltage -Vw = el ¥
Current 'w = min. 2.5 mA 1)
Qutput-transistor non-conducting
Voltage -Vw = min. 4.25 V
Limiting value = max. 13.2 V
Current -Iw = min. 0.1 mA 1)
OUTPUT DATA
Output Signal Characteristics 2)
Output transistor conducting
Voltage -VQ = max.0.75V
Load current -IQ = max. 600 mA1)
Output transistor non-conducting
Voltage -VQ = max. 60 V (dependent onthe value of
VNzwhich is abs. max. 60 V.)
Leakage current —IQ = max. 14.5 mA 1)
Yy
90%
]
10%
7242201 fn_j; Atr trad— tr

1) The sign is positive when the current flows towards the unit.

2) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages Vi = =5.4 V and Vp =+6.6 V. Unless
differently specified, all the voltage and current f|gures quoted represent
absolute maximum values.
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PA 1 POWER AMPLIFIER 2722 032 00011

Switching and Delay Times (for orientation only)

A square wave input signal is applied with an amplitude of 4.25V, a rise time
of max.2.2 ps and a fall time of max.2.5 ps

Unit loaded with a resistor of 100 Q _

Rise delay fq = max. 15 ps
Rise time rr = max. 120 ps
fall delay teq = max. 70 ps
fall time te = max. 60 ps

Unit loaded with an inductive load

The unit is provided with a built-indiode to protect the output transistor against
voltage transients which occur when an inductive load is switched. This protec-
tion is realised at the expense of avery long fall delay time of the current in this
load. At supply voltages below 60V, however, a wire jumper in series with
this diode can be interchanged with a resistor to decrease this delay time.
The maximum permissible value of this resistor is given in the figure below,
with the current flowing through the load at the moment of switching-off as
parameter.

1400+

R (%)

12001
1000+
800

600

7242202
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\ 2722 009 00001 DC 1

h

e

b

DECADE COUNTER

The unit DC1 consists of four flip-flops type FF1 mounted on a printed wiring
board, the flip-flops are connected as a counter.

The counter is providedwith pulse feed-back to achieve that six of thesixteen
possible positions are skipped. The flip=flops can be reset by meansof a common
positive signal.

The reset diodes D1, Dg, D3, D4 and the feed-back network Ds, D¢, Ry and
C; are mounted on the printed wiring board.

The printed wiring board 4322 026 33620is provided with plated-through holes,
double sided printed wiring and double sided gold-plated contacts.

The mating connector type 2422 020 51491 is normally not supplied with the

counter.
Pulse repetition frequency range :0-100 kHzo
Ambient temperature range :=20to+ 60 C
Weight : approx. 100 g
CIRCUIT DATA
200 1 8o I 709 2 7 4
Qa Q24 Qg [Qp Qe ]Q2c Qo %o
G
1+—1H
@DDs Ds (& =5
<
10 10 i 2 10 1
Siv Q; Qa; —va [ Fy o Q;
s || de  FFI s| || e FF1 - Se FFI
M7 w A, AW G WA A, 7w A Azwzfij
7 1212 CAE 2‘4 913 277
128 I J I ffs l I ffc ffo
6 i3 )0, )03 @@D«z
o

i
—ol7

ol4

E

o]5
Norg

7243823
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DC1

DECADE COUNTER

2722 009 00001

NS

Terminal:
1 =QZB = output 2 flip~flop B 12=A  =a.c. input
2= ch = output 2 flip=flop C 14 = P2 = supply +6V (2)
4= QZD = output 2 flip~flop D 15=E = common supply OV
7= Q]D = output 1 flip-flop D 16 =V  =reset input
8:Q]B = output 1 flip-flop B 17 = P] = supply +6V (1)
10=Q]C=oufput 1 flip=flop C 18=N =supply =6V
= QZA = output 2 flip-flop A 20 = QIA: output 1 flip=flop A
Power Supply
1
H 3 4 S, =
Terminal 14: VP2 +6V £ 10%, |P2 0.6mA )
15: VE 0V common ' Nominal value
75 Vo =+6VE10%, 1, =0.6mA ) | o fhe curent
18: VN ==-6V +10%, -lN = 28mA l) !
DIMENSIONS AND TERMINAL LOCATION
155+02 £, B max
g o o 1]l
- L~ |
ﬂm —ir A~ —r | F—
—w g"&-‘w g"' w w e i)
ESERE o a5 N IR ¢ TS
Mu’l - —un -n —{n -n —{n n 2 15 j| S
— = - 3 —n a -~ i : 16 =
—{ “?.-\l — g © 17 17_.
%@ '[;):m &Q 0 of jo
xw {0 "oo—tco *~—© —
e [~ s - e
4
J

ST

#l

i

7250536

1 R e o e
J) The sign is positive when the current flows towards the circuit

Al42
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12722 009 00001 DECADE COUNTER DC1

INPUT DATA

Input Signal Requirements 2)

A positive-going voltage step is applied to terminal A. This voltage step ad-
vances the counter one position.

£90%
Vam
+10%
tr o t o 726012
Voltage VAM: min. =0.66 VN
= max. = VN
Rise time fr =max. 0.4 ps
Length of driving
pulse t  =min. 0.5ps
Input noise level =max. 1 V peak to peak

For resetting the counter a positived.c. voltage is applied to terminal V. This
signal causes all Q; terminals to reach "negative high" and all Q, terminals
to reach "negative \ow" level.

Input level during reset

Voltage VV = min. 1A%
limiting value =max. 10V
Current I\/ = min. 4mA])
- 1 2
(Iv = approx. 4.4mA ) at VV =6V)

1 g s -~ S
) The sign is positive when the current flows towards the circuit

2) These data apply to the most adverse working condition for a combiration
of units, namely to supply voltages Vjy = =5.4V and Vp = +6.6V. Unless
differently specified, all the voltage and current figures represent absolute
maximum values.
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DC 1 DECADE COUNTER 2722 009 00001 L.

Input level during counting

During counting terminal V should be left floating or bereturned to a voltage -
level:
Voltage -VV =min. 0.4V

limiting value =max. 30V

Input Impedance

Equivalent to a capacitance of approx. 500 pF (A terminal)

OUTPUT DATA
These data apply to each individual flip-flop stage.

Output Signal Characteristics 2)

Transistor conducting (output level "negative low")

Voltage —VQ =max. 0.2V
Load current —IQ =max. 2.5mA ])

Transistor non-conducting (output level "negative high")

Voltage —VQ = min. -0.7VN :
Load current IQ =max. 0.7mA )

Load currents of equal sign, up to the values given as maxima, can be drawn
from two corresponding output terminals simultaneously. In the case of simul-
taneous load currents of opposite sign, the maximum load currents givenare
not guaranteed.

Maximum Capacitive Load

1. If loaded during positive as well as negative-going pulses
(e.g. FF1, FF2, OS1):

500 pF for terminals QID and Q2D together
1500 pF for terminals QIA and Q2A together,
QlB
QIC and Q2C together

and Q"’B together,

]) See note 1 on previous page

2) See note 2 on previous page
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, 2722 009 00001 ; DECADE COUNTER DC1

2.If loaded only during positive-going pulses
(e.g. FF3, FF4, OS2):

500 pF for terminal QID
1500 pF for each terminal QZA' QZB' ch
2000 pF for each terminal QIA’ Q]B’ Q]C’ QZD

When the maximum capacitive and resistive loads are applied in parallel, the
given maximum pulse repetition frequency is not guaranteed.

Output levels during counting

Position 012345678890

AC input [ [||||[ I ||||

tout0yy LI LILILIL— %
outpu
2A ov
output Q,p | [ I l
outputQ, o | | ov
ov
outpulOzD | |

7R 40037

The output levels at the Q, terminals can be taken from the above figure.
Note that when a Q9 output is at "negative low" level the corresponding Q,
terminal is at "negative high" level and vice-versa.
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2722 009 00011 2.DCA 2

DUAL DECADE COUNTER

The unit 2.DCA 2 contains two identical decade counter units, mounted
on a printed wiring board. Each counter consists of four flip-flops FF3,
connected to operate in the 1-2-4-8 code. To achieve this operation, it is
provided with a gate-diodewith the result that six of the sixteen possible po=
sitions are skipped. The flip-flops can be reset by means of a common positive
signal.

The reset diodes Dy up to Dg inclusive and the gate-diodes Do and Dy are
mounted on the printed wiring board as well.

The printedwiring board is provided with plated=through holes.and single-sided
gold-plated contacts.

With the mating connector , 2422 020 52592, not supplied with the dual
decade counter, the printedwiring board of standard dimensions (121.8mm x

x 180.3mm x 1.6mm) can be used directly in the standard mounting chassis,

catalog number 4322 026 38240.

The fixation of the circuit blocks FF3 to the p.w. board is secured by means
of locking tags, catalog number 4322 026 33690.

Pulse repetition frequency range: 0 - 100 kHz
Ambient temperature range: -20 to +60°C
Weight: approx. 210 g
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2.DCA 2

DUAL DECADE COUNTER

0 3 9 4 8 7 6
46
A 8 [ by D
i 2 It 2 i 2 ) 2
N & Oy Sy @ 0y oy @ Qg GN Q Q
e FF e FF e FF —fgE FF3
PwiA, A,vI:,r Pwy A.sz'vz K Pw.ﬁ;vlvz IK Pw.? |?z_vrh ?
I OO K L 6 Jo 3 |5 |7 6 |4 |3 |5 |7 6 a3 5]
; l [T
A |
SIS D @ ®o
Vi
22-P
23-E
21-N
Mo 1B 129 17, 135 16, 7N Yo 15
e e PR HT
]‘ 2 ]’ L i 2 1 2
N Q1 G2 Ley Qi Qa Ley Q1 Q2 Ley Q1 Q2
o FF3 L e FF3 L e FF3 L FF3
3 lp Sp 3lp.
Pwias 4, W, K (Wi A Az“l’z K W A }zVFz r W 'Ilj:vlvzr
s[«]asv s [« [T s e 3|5 |7
|

g ™
27.0 @ os @0

ED Do,

v‘ 1263760

Terminal
1=V; =reset input counter 1 13= QIG = output 1 flip=flop G
2= A] =a.c. input counter 1 14 = Qqy = output | flip-fiop H

3= Qop = output 2 flip-flop A
4= Qqp = output 2 flip=flop B
5 = Q¢ = output 2 flip-flop C
6 = Qgqp = output 2 flip-flop D
7 =Qqp= output 1 flip-flop D
8 = Q= output 1 flip-flop C
9 =Q,p = output 1 flip-flop B
10 = Q5 = output 1 flip-flop A
11 = Qg = output 1 flip-flop E
12 = Qg = output 1 flip-flop F

15 = Qqy = output 2 flip-fiop H
16 = QZG = output 2 flip=~flop G
17 = Qqp = output 2 fiip-fiop F
18 = Qg = output 2 flip-flop E

19=Ay =%.c. input counter 2
20=Vy  =reset input counter 2

21 =N = common negative supply
22="P = common positive 5uppl)76
23=E = common supply 0V s

Power Supply

Terminal 21: VN ==6V 5%, =l = 70mA Nomirdivalusef the
2 Vp =+6V 5%, lp =4.8mA current
23: Ve = 0V

A48 H
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2722 009 00011 DUAL DECADE COUNTER 2.DCA 2

Notes: - When a current is flowing towards the unit, the positive
sign is used
- The datagiven apply to the most adverse supply voltages
for a combination of units, namely
Vy = -5.7V and V, = +6.3V
- The temperatures =20 °C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

Dimensions and Terminal Location

d 1d 1d 1d |

14,
180.3 i max 14.5
e = B Y | .
D n C C 2
C C C 3
I I :
- L L ps
™ ™ C ™ C ™ I 6
w w w w F O 7
w [ w L oL 8
B L . :
C r r 10
. o L n
o e
] d J S Bk
] o 4 i 1wl
] ] ] ] 1s{[_
- - - - 16—
- [2d - [ad - ™ - ™ o 17
w w W uw 18
S 9 w 1 w 1 w —
- - . - 19—
I I I SiE
- - - - 21| p—
-1 < . =1 22| p— |
[I— 23

7263761

INPUT DATA

Input Signal Requirements

Trigger Input Signal (A1 and/or Agy terminals)

A positive-going voltage step is applied to terminal A. This voltage step ad-
vances the counter one position.

%

ov
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2.DCA 2 DUAL DECADE COUNTER 2722 009 00011

Voltage Vam =min. -0.7Vy
= max. N
-Vo =min. ov
=max. 0.2V
Required direct current Ia1p(la2D) = min. 1.75mA
Required current during the transient
averaged over 0.4ps Ia17 (IAa27) = min. 6mA
0.7 ps =min. 4.5mA
Rise time tr =max. 0.7ps
Pulse duration h = min. 1 ps
to = min. 8 s
Input noise level Vi, = max. v
peak to peak

Reset Input Signal (Vy and/or V, terminals)

For resetting the counter a positive d.c.voltage is applied to terminal V. This
signal causes all Q-terminals to reach a "negative-high" andall Qq-terminals
to reach a "negative-low" level.

Input level during reset

Voltage Vo1 (o) =min. 1V
=max. 10V
Current L1 (]v2) =min. 3.6 mA

During counting it is recommended that terminal V; and/or V, are connected
to a voltage level.

Voltage -VV] (-sz) =min. 0.4V
=max. 15V
Current -Iv] (-Iv2) =min. 0.12mA (at -Vv] (—sz) =0.4V)

OUTPUT DATA
These data apply to the various flip-flop stages.
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2722 009 00011 DUAL DECADE COUNTER 2.DCA 2

Output Signal Characteristics

Transistor non-conducting

Voltage: -V = min. -0.7VN

Available direct current IQD =max. 0.7mA

Transistor conducting

Voltage -Vq = mox. 0.2V
= min. ov
output Q] output Q9
Flip=Flop| Flip=Flop| Flip-Flop | Flip=Flop |Flip-F lop | Flip~F lop
A-B-C D-H A-E B-F C-G D-H
E-F-G-
max.
available °V3'°496d VIl MmA | 1TmA 4mA | 5mA 6mA | 11mA
current i
during a
transient |GVEragec overi  j4mA 14mA 9mA | 92.5mA 10mA 14mA
_IQT 0.7}15
C'ngci;"gfgr;‘;ﬂ”_"lgg 6mA | 5.1mA | 3.4mA | 4.25mA |5.1mA 6mA

Maximum Speed:

For all loads within the limits mentioned above, also applied simultaneously,
the maximum counting speed of 100 kHz is guaranteed.

Output levels during counting

position 0o 1 2 3 4 5 6 7 8 9 0

mputArdy  —d L LT LT LU

ov

ov

S T Ty P o O o, T i
output Qg (Q 2F) ov

output ch (QZG ) T

output Qap(QzH) ov

ov

7263762
The output levels at the Qp-terminals are shown in the figure above.
Note that when a Qp output is at "negative-low" level the corresponding Q
output is at "negative-high" level and vice versa.
After 10 positive-going voltagesteps at the input terminal A} (A,), the output
terminal Qpp (Qo) delivers one positive=going voltage step, whilst the de-
cade counter has resumed its initial position, namely all Q)-terminals being
at OV level.
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' 2722 009 00021 BCA 1

REVERSIBLE COUNTER

The unit BCA 1 consists of five flip-flops FF4 and five dual pulse logic's
2.PL2, mounted on a printed-wiring board, interconnected to operate asa
bi-directional shift register. A bi-directional decade counter can be realised
by interconnecting the gate (G)-terminals of the first flip-flop with the out-
put (Q)-terminals of the fifth flip-flop and the gate (G)-terminals of the fifth
dual pulse logic with the output (Q)-terminals of the first flip-flop. These
interconnections have to be made externally in such a way that the Q1- re-
spectively Q2-terminal has to be connected with the corresponding G1- re-
spectively Go-terminal.

The flip-flops can be reset by means of a common positive signal. The five
reset diodes D1 up to D5 inclusive are mounted on the printed-wiring board
as well. The printed=wiring board is provided with plated through holes and
single sided gold plated contacts.

With the mating connector catalog number 2422 020 52592, not supplied with
the reversible counter, this printed-wiring board of standard dimensions
(121.8 mm x 180.3 mm x 1.6mm)can be used directly in the standard mount-
ing chassis catalog number 4322 026 38240. The fixation of the circuit blocks
FF4 and 2.PL2 is secured by means of locking tags catalog number 4322 026

33690.

Pulse repetition frequency range: 0 - 70 kHz
Ambient temperature range: —20 to +60 °C
Weight: approx. 250 g
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2722 009 00021 .

REVERSIBLE COUNTER

BCA 1

,3 2160] as|nd |pnp

A0 Ajddns uowwos = 1=¢€2 ANOV indujogob = T - Gl D dojy-dijy g mdyno = UNO =8
A9+ A|ddns aAyisod uowwod = d=22 3 21Boj asind |pnp Q dojy-diy | 4ndino = n:G =/
A9- Ajddns aA1pBau uowwods = N=12 A—Ov indui ayob = mO =yl @ dojj-dij} z indyno = QNO =9
jndur josas = A=02Z v dojj=dij4 | indyno = <_.Gum_ 3 dojj=dij4 | 4ndyno = m_.On G
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L 2722 009 00021 REVERSIBLE COUNTER BCA 1

Power Supply

i . = - 9 - =
Terminal 21: VN 6V +5%, IN 55mA 2 Kioatnalvaluaat the
22: Vp =6V £5%, lp = 3mA S current
23: Ve = OV
Notes - When a current is flowing towards the unit, the positive
sign is used

- The data givenapply to the most adverse supply voltages
for a combination of units, namely

VN = =5.7V and Vp = +6.3V

- The temperatures =20 °C and +60 °C and the tolerances on
the supply voltages are absolute limiting values

Dimensions and terminal location
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7263787

INPUT DATA

Input Signal Requirements

A positive—-going voltage step is applied to terminal A. When this voltage step
isapplied to terminal A} the counter advancesone position, when it is applied
to terminal Ao the counter reverses one position.
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BCA 1 REVERSIBLE COUNTER

2722 009 00021
L

Voltage VAM =min. -0.7Vy

=max. = W
Vo =min. ov

=max. 0.2V
Required direct current Ia1p (la2D) = min. 8.8mA «
Required current during the transient:
averaged over 0.4ps IA1T (IAZT) =min.  30mA
0.7 ps =min. 22.5mA
Rise time t, =max. 0.7ps e
Pulse duration t] =min. 3ps ’
t2 = min. 11ps

Input noise level V, = max. 1V p-p
Gate Input Signal (G and G or Ggand Gy terminals)
Ad.c. voltage level is applied to these G-terminals

gate open gate closed
Voltage -Vg = min. ov min. VAM

=max. 0.2V max. W
Required gate current caused by
negative transient of Vapm |GD =min. 1.75mA min. 1.2 mA
Required average current during the
positive transient of Vg Igr =min. 1.6mA .
Gate setting time
when the gate input level changes at
random tgs =min.  17ps  min.  25ps
when the gate input level changes
within 2 ps after the positive going
edge of the trigger signal tes = min.  1lps  min. 1lps
Notes - The latter applies to the shift register configuration so

that the max. shift frequency is approximately 70 kHz

- Duringtriggering the G levelsshould not be at zero volt=-

age level simultaneously
- The gatesettingtime is the requiredwaitingtime between

the last G level change and the positive-going edge of
the trigger pulse

A156
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2722 009 00021 REVERSIBLE COUNTER BCA 1

Reset Input Signal (V-terminal)

For resetting the counter a positived.c. voltage is applied to terminal V. This
signal causes all Q)-terminalstoreach a "negative high" andall Q-terminals
to reach a "negative low" level.

Input Level during Reset

Voltage Vv, =min. v
=max. 10V
Current IV =min. 4.5mA

Duringshifting it is recommended that termina! V is connected toa voltage level:

Voltage =V, = min. 0.4V
=max. 15V
Current =l =min. 0.15mA

(ot-\/v= 0.4V)
OUTPUT DATA
These data apply to the various flip-flop stages:
Qutput Signal Characteristics

Transistor non-conducting

Voltage “Vg= min. =0.7W
Available direct current lqp= max. 0.7mA
Transistor conducting
Voltage -Vg= max. 0.2v
= min. ov
flip-flops flip-flops
B-C-D A-E

available current  |averagedoverO.4ps  fmax.  8mAfmax. 9.4mA

during the transient -l laveraged over 0.7 ps  [max. 11mA|max. 12.4mA

available direct current 'IQD max. 3.75mA|max. 4.25mA

These current data apply to the unit, operatingas a bi-directional shift register.
When the unit is interconnected to form a bi-directional decade counter the
lowest current values of -l and -lqp are valid for ail flip-flops.
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BCA 1 REVERSIBLE COUNTER 2722 009 00021

Output levels during counting, when the unit is externally interconnected to
form a bi-directional decade counter. To this endterminals2 and 5, 3 and 4,
12 and 15, 13 and 14 have to be connected.

The output levels at the Q-terminals can be taken from the figure below.

position o 1 2 3 4 5 6 7 8 9 0

ov
; SN I I I 6 6 I I
input Ay, forward o
output Qyp _J L "
output Qg ___J L—_ (O)V
outputQye  — | —— o
outputQip ____J ]—— -
output Qe | | -
outputQya — I ov
outputQyg ey ,__ ov
outputQyc ______1 4[____ ov
outputQyp ey am— ov
outputQap L = ov

ML e

reverse

0 9 8 7 6 5 4 3 2 1 0 position

7243758

Note thatafter 10 positive-going voltagessteps at the input terminal A1 (A,),
the output terminal Q.. (Q.,, ) deliversone positive-going voltage step, whilst
the decade counter has retaken its initial position, namely all Qp-terminals
being at OV level.
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™ 2722 009 00031 DCA 3

DECADE COUNTER AND
> NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

This assembly contains one decade counter together with the decoding and driv-
ing circuits for the numerical indicator tubes ZM 1000, ZM 1020, ZM 1040 or
ZM 1080, mounted on a printed-wiring board.

The counter consists of four flip-flops FF 3 (catalog number 2722 001 00021),
connected to operate in the 1-2-4-8 code. The flip-flops can be reset by means
of a common positive signal; the reset diodes Dj up to and including D4 are
mounted on the printed-wiring board as well.

The printed-wiring board, provided with plated-through holes and double-sided
goldplated contacts, is made of glass-epoxy material.

With the mating connector, catalog number 2422 020 52591, (not supplied with the
DCA3), 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 (catalog num-
ber 4322 026 38240).

The circuit blocks FF 3 are secured to the printed-wiring board by means of
locking tags (catalog number 4322 026 33690).

Pulse repetition frequency range : 0 - 100 kHz
Ambient-temperature range : -20 to +60 °C
Weight : approx. 150 g
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2722 009 00031

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

DCA 3

CIRCUIT DATA
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2722 009 00031

DECADE COUNTER AND NUMERICAL DCA 3
INDICATOR TUBE DRIVER ASSEMBLY

Terminals ‘u components side 23a
1= not connected b E i
2= internal connection
3= not connected
4= internal connection
5= not connected
6 = not connected —
7= not connected E
8 = not connected —
9=A=QA = output 1 flip-flop A

10 = B = Qgp = output 2 flip-flop B

11 = not connected

12 =C = Q¢ = output 1 flip-flop C

13 =D =Qp = output 1 flip-flop D

14 = D = Q2D = output 2 flip-flop D

15 = A = Qqgp = output 2 flip-flop A

16 = Wy = Wy of flip-flop B

17 =Wy = Wy of flip-flop A

18 EWq = W of flip-flop D

19'= W = W of flip-flop C

20 = not connected

21l =N= common negative supply -6 V

22=P = common positive supply +6 V

23 =E = common supply 0 V
la=Qg = digit number 9
2a = Qg = digit number 8
3a=Qy= digit number 7
4a = Qg = digit number 6
S5a =Qj5 = digit number 5
6a=Qq = digit number 4
7a =Qg3 = digit number 3
8a =Qg = digit number 2
9a = Qg digit number 1

10a = Qp = digit number 0

1la =B =QiB = output 1 flip-flop B

12a = not connected

13a = not connected

14a = C = QgC = output 2 flip-flop C

15a = Wg = Wy of flip-flop C

16a = Wg = W of flip-flop D

17a = W3 = W of flip-flop B

l8a = Wj= W, of flip-flop A

19a = A) = a.c. input counter

20a =V; = reset input counter

2la = not connected

22q = not connected

23a=E = common supply 0 V
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DCA 3 DECADE COUNTER AND NUMERICAL 2722 009 00031
INDICATOR TUBE DRIVER ASSEMBLY

Power supply

Terminal 21 :VN=-6V15%, -IN= 42mA } nominal value
22 :Vp = +6 V15 %, Ip =8.8 mA of the current
23=23A:VE =0V

Notes -

- The data given apply to the most adverse supply voltages for a combination of
units, namely VN = =5.7 Vand Vp =+5.7 V.

- The temperatures —20°C and +60 °C and the tolerances on the supply voltages
are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA

Input signal requirements

Trigger input signal (terminal Aj)

A positive-going voltage step is applied to terminal Aj. This voltage step ad-
vances the counter one position.

ov

Volt )
oltage VaM = T - Vg
v = min (VY
0 = max. 0.2V
Required direct current IA;p = min. 1.75 mA
Required current during the
transient averaged over 0.4 us I = min. 6 mA
over 0.7 us AT = min. 4.5 mA
Rise time ty = max. 0.7 us
Pulse duration t = min. 1 us
t = min. 8 us
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2722 009 00031 DECADE COUNTER AND NUMERICAL DCA 3
INDICATOR TUBE DRIVER ASSEMBLY

Reset input signal (terminal V])

For resetting the counter a positive d.c. voltage is applied to terminal V;. This
signal causes all terminals Q) to reach a "negative high" and all terminals Qg
to reach a "negative low" level.

Input level during reset
= min. 1V

Voltage VVl = max. 10V
Current IV1 = min. 3.6 mA

During counting it is recommended that terminal Vj is connected to a voltage
level.

= min. 0.4V
Voltage —VVl = max. 10V
Current —IV1 = min. 0.12 mA (at -Vvl =0.4V)

D.C. input (terminals W)

A d.c. voltage level is applied to terminals W up to and including Wg. A posi-
tive voltage drives the corresponding transistor into the non-conducting state
and a negative voltage drives the transistor into the conducting state.

Transistor conducting

= min. 0.6 mA(-Vy=max.0.4V)

Current -lw L max 15 mA

= min. 0.2V
Valage YW . max. 10V
Current Iw = min. 0.9 mA

OUTPUT DATA

Decade counter section

The outputs of the counter (A, A, B, B, etc.) may furthermore be loaded with
two gate invertors GI or two negative AND-gates. Output D of the last flip-flop
is then still capable to drive a next decade.

A, B, C and D are the outputs of the flip-flops which are at 0 V level, when the
decade is set on digit number 0.
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DCA 3 DECADE COUNTER AND NUMERICAL 2722 009 00031
INDICATOR TUBE DRIVER ASSEMBLY

Output transistor conducting

min. 0V
Voltage —VQ max. 0.2 V

AIKJ B |T3 |c|6 |D|B
Available direct current (in mA) ‘IQD =3.4]1 6|2.15| 3.9] 3| 3.9| 6]5.1

Available transient current
averaged over 0.7 us (in mA) "IQT

91141 8.4112.918.9112.9114 1] 14

Output transistor non-conducting

min. 0.7 VN

Voltage —VQ i VN

Available direct current (in mA) IQD = O.l|0.l3l0.1'0.1]0.1|0.110.13|0.1

Numerical indicator tube driver

The outputs Q) (terminal 10a) up to and including Qg (terminal la) have to be
connected to the pins kg up to and including kg of the numerical indicator tube
ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The anode of these tubes has to be connected via a resistor Rj to the high voltage
power supply Vp.

Output transistor conducting

Voltage VqQ = max. 3.2V
Current IQ = max. 6 mA

The available output current (IQ) of the ten numerical outputs QQ up to and in-
cluding Qg is sufficient to deliver the required current for the numerical indica-
tor tube ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The relation between the permitted value and tolerances of the high voltage

supply Vp, and the corresponding anode series resistor R, for the various indi-
cator tubes over the whole temperature range is given in the following graphs.

Al64 H April 1968



2722 009 00031 DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

7253059
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DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

2722 009 00031

7251264
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[ 1
ZM1080 /
v 600 Tamb ==20°C[ f
(vb) I, <35mA
T /
500 /
/' Tamb=+60°C
I >15mA
/
o W ol 5 g y /
+10% '/,
soviH —+ Y | /
-10% J
e e s s =3 a=
300 /1A
} example -
B74 W Vi =350V £10% ||
1/ j ; R, = Max 88kS2
2 I A% min Mk [
200 l’/, L 1 | E 1 | ]
0 50 100 150 200
— Rg (kS2)

Wiring capacitance at each Q-output:

max. 500 pF
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2722 009 05001 2D 1

DUAL NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

" RZ 22603-8

This assembly contains two BCD-to-decimal decoding and driving circuits for
the numerical indicator tubes ZM 1000, ZM 1020, ZM 1040 or ZM 1080, mounted
on a printed-wiring board.

The .ID 1 has been designed to operate in conjunction with decade counters in
the 1-2-4-2 (jump at 8) or 1-2-4-8 code, e.g. the dual decade counter assembly
2.DCA 2 (catalog number 2722 009 00011).

The inputs A, A,B, B, C,C,D, Dand A", A", B', B', C', C', D', D' have to be
connected to the corresponding outputs of the four flip-flops of the decade coun-
ter.

The inputs A, B, C, D and A', B', C', D' have to be at the "0" level for the digit
number O to be indicated.

The printed-wiring board, provided with plated-through holes and double-sided
goldplated contacts, is made of glass-epoxy material. With the mating connector
(catalog number 2422 020 52591), not supplied with the 2.ID 1, 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 (catalog number 4322 026 38240).

Ambient-temperature range : -20 to +60 °C
Weight approx. 100 g
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21D 1

DUAL NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 05001

CIRCUIT DATA

Q Q Q Q Q Q Q Q Q
fro fro §le Qre fio {7 20 P fre
Ry SRy 2R, Rg
R, TRy TRs = TRy TRy TRz TRis TRy me
Je—— Ru 2R Ry Rig
—
a—
rosts 2 VDR VDR VDR VDR VOR
= Rue3 Rat Rs1 3Rz Upag |§|R,_, |;§:|‘_'1.3 l:'st.s Uim
p— = i 1
D.@ 3 2, :z
D3 | Dg Dg Dy —* Dy Dys — Dy Dig —— D23
PEPP B P ® P BEd
TRz TR23 i i
SRes Ry Rag Ra h%”a: Ras 3SRy
> 21 N
3 05 06 09 06 OB 10 L7
A A B B (= T D 5]
23-23a
OE
Q' Q, Qe Qf (e} Qj Q
P Dise {%e Jre e P P00 | [
Rg Rio
TRy, Rm’“:e? TRig E RZ;"zu
J VDR [S]VOR
RsoZ Raz ZRs2 E]R,.s | a,m
13- - .,
® e
zF 0, .0 Do D12 101 Dyg *—1 0w Dz D24
PRE® @ @ ®»F P33
Dg D22
TRy, TR
L
Ras Ras R Ry »_%R:u. Ris Rag
3 L A 0 S i 1 20 17 ks
A’ i 8’ 5 ¢t t 0 o'
i components side 23a
| = sommss > @ |
Terminals 1 23
1= internal connection
2= internal connection
3 = A = to be connected to output Q of first flip-ilop
4 = C = to be connected to output Q of third flip-fiop
5 = A = to be connected to output Q of first flip-flop
6 = B = to be connected to output Q of second flip-flo
= T = put Q . P g decade counter 1
7 =D = to be connected to output Q of fourth flip-flop
8 = C = to be connected to output Q of third flip flop
9 =B = to be connected to output Q of second flip-flop
10 = D = to be connected to output Q of fourth flip-flop
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2722 009 05001 DUAL NUMERICAL INDICATOR TUBE 2D 1

DRIVER ASSEMBLY

11 internal connection

12 internal connection

13 = A" = to be connected to output Q of first flip-flop
14 = C' = to be connected to output Q of third flip-flop
15 = A' = to be connected to output Q of first flip-flop
16 = B' = to be connected to output Q of second flip-flop
17 = D' = to be connected to output Q of fourth flip-flop
18 = C' = to be connected to output Q of third flip-flop
19 = B' = to be connected to output Q of second flip-flop
20 = D' = to be connected to output Q of fourth flip-flop
21 = N = common negative supply -6 V

22 =P = common positive supply +6 V

23 = 23a = E = common supply 0 V

decade counter 2

la up to and including 10a = numerical outputs Qg up to and including Qg to drive
numerical indicator tube 1

1la up to and including 20a = numerical outputs Q' up to and including Q'9g to
drive numerical indicator tube 2

Power supply

Terminal 21 : VN = =6 V £5%, -IN = 8.5 mA } nominal value of the current
22:Vp =+6 V+5%, Ip 7 mA required for one ID1

23 : Vg = 0V common

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely: VNy = =5.7 Vand Vp =+6.3 V

- The temperatures —20 °C and +60 OC and the tolerances on the supply volt-
ages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA

Input signal requirements (terminals A, A, A', A, etc.)

Input at "0" level

= min. 0V

Voltage -Vi max. 0.2V

A, A',A,A'|B,B", B, B,C,C,C,C', D,D'|D, D

Required direct current Ij 0 mA 2.1 mA 0 mA

Required transient
current IQT 0 mA 1.1 mA 0 mA
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2.ID 1 DUAL NUMERICAL INDICATOR TUBE 2722 009 05001
DRIVER ASSEMBLY

[T

Input at negative high level

Voltage -Vi

A, A' A, A" B, B, B,B', C,C', C,C', D, D' D, D'
Required direct current -Ij 0.57 m | 0.6 mA

Input impedance equivalent to a capacitance of approx. 150 pF

Operational data

- When an ID 1 is driven from a decade counter with flip-flops operating in the
1-2-4-8 code, these flip-flops may be additionally loaded with two negative
AND-gates, or with two GI's if the decade counter is equipped with FF 3 flip-
flops, or with one GI if the decade counter is equipped with FF 1 flip-flops.
Output D of the last flip-flop is capable of driving a following decade counter.

- A,B,C,Dand A", B', C', D' must be connected to the outputs of the flip-flops
which are at "0" level, when the decade counter is set on digit number O.

OUTPUT DATA

The outputs Qo up to and including Qg and Q' up to and including Q'g have to be
connected to the pins kg up to and including kg of the numerical indicator tube
ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The anode of these tubes has to be connected via a resistor Ry to the high volt-
age power supply Vp.

Output transistor conducting

Voltage Vq = max. 3.2V
Current IQ = max. 6 mA

The available output current (IQ) of the ten numerical outputs Qg (terminal la
and 1la) up to and including Q9 (terminal 10a and 20a) is sufficient to deliver the
required current for the numerical indicator tube ZM 1000, ZM 1020, ZM 1040 or
ZM 1080.

The relation between the permitted value and tolerances of the high voltage sup-
ply Vp and the corresponding anode series resistor R, for the various indicator
tubes over the whole temperature range is given in the following graphs.
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2722 009 05001

DUAL NUMERICAL INDICATOR TUBE

21D 1

DRIVER ASSEMBLY

7253859
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2.1D 1

DUAL NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 05001

251264
| NN
ZM1040 /1 Tamb=+60°C/
Ix=3mA
600 S b
Vb
(V)
T / b 4
Tamb=-20°C /
5001 T 1, <6ma
/ P d
400 (T 111 7/
350V I+ —+ /
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300 A
A.’ | example el
4 Vp=350V +10% | |
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/ A : Ra= min 42k R
i L [TTTT11
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— Rq (k)
7251262
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4
400411 /'
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Wiring capacitance at each Q-output: max. 500 pF
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272215100011

POWER SUPPLY UNIT

15945/4

Input voltage 220 Vg and 235 Ve
Output voltage +6 Vdc and -6 Vg

APPLICATION

This power supply unit has been designed for use with the circuit blocks of the
100 kHz- and the 1-series. However, it is also suitable as a supply for other tran-
sistorised circuits.

CONSTRUCTION

The unit is dimensioned for mounting in the standardized 19" chassis. The power
supply unit fits in chassis 4322 026 38240; the base plate of the unit then replaces a
side plate of the chassis. The supply unit occupies the same space as four printed-
wiring boards.

Dimensions 215x 125x 70 mm

Weight 1.5 kg
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272215100011

POWER SUPPLY UNIT

TECHNICAL PERFORMANCE
Input voltage

Frequency

Fusing

-6 V output 1)
Output voltage
Output current
Stability ratio at 220 V
Ripple voltage
Output resistance
Output impedance at 10 kHz

Temperature coefficient

+6 V output 1)
Output voltage
Output current
Stability ratio at 220 V
Ripple voltage
Output resistance
Output impedance at 10 kHz

Temperature coefficient

Operating-temperature range

Storage-temperature range

220 Vo +10 %, -15
235 Voo +10 %, -15
50 to 60

%
%

Hz

1 A fuse in the 220 V winding only

6 V, adjustable +3 % (RS, see diagram)

600
450:1
50
0.3
0.2
-3

mA

mVrms

Q

Q
mV/deg C

6 V, adjustable +3 % (R10, see diagram)

150
360:1
50
1.5
0.5
+6

-20 to +60
-20 to +75

mA

mVrms

Q

Q
mV/degC
ag:

°C

In systems requiring more than one power supply unit, the earth tags (marked
"0 V") may be interconnected, the positive tags (marked "+6 V') and the nega-
tive tags (marked ""-6 V") must remain strictly separated.

When a system is put into operation for the first time, the output voltages of the
power supply units have to be adjusted to 6 V under nominal system load.

1) All values are given for full load.
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POWER SUPPLY UNIT 272215100011
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) 4322 026 33630

PAA1

PRINTED-WIRING BOARD FOR FOUR UNITS PA 1

This printed-wiring board fits the mounting chassis 4322 C26 38240. It can be used
directly with the aid of the mating connector 2422 020 52592. On this board up to
four PA 1's can be mounted, the next position in the chassis being left empty.

N 20 2

()

=

3

_H.____e_
@
@,

6_.__
o
2,

~

]
|NN

- 175302 ——>

Terminal location:

1=E = common supply 0 V
(interconnected to terminal 1)

2 = not connected
3 = not connected
é z :2= supply max. 60 V
2 unit nr. IV
6 =Q = output PA1
7 =W = input PA1l
8 = No
9= Ny } supply max. 60 V
10=Q = output PA1 unit nr. III
11=W = input PA1

12
13
14

-

15
16
17

18
19

20
21
22
23

J

s}~j

~ -

W
Q

3

72436491
= input PA 1
= output PA 1

supply max. 60 V

= input PA 1
= output PA 1

supply max. 60 V

unit nr. II

unit nr. I

= common supply -6 V

= common supply +6 V

= common supply 0V

= common supply 0V

April 1969
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PAA1

PRINTED-WIRING BOARD 4322 026 33630
FOR FOUR UNITS PA 1

Material

Hole diameter

Contacts

7243648

glass epoxy with plated-through
holes

1.2 mm

1x 23, gold plated, pitch 0.2 inch

A180
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4322 026 34710 PDA 1

PRINTED-WIRING BOARD FOR FOUR UNITS PD 1

This printed-wiring board with standard dimensions 121.8 mm x 180.3 mm x
1.6 mm (4.8" x 7.1" x 0.0625") is intended to accomplish the mounting of
maximum four pulse driver units PD 1 (catalog number 2722 001 13011).

Onelprinted-wiring boardPDA 1 with four units PD 1 mounted on it, can be
used in conjunction with three reversible counters BCA 1 (catalog number
2722 009 00021).

Two units PD 1 perform shift-pulse amplifying functions between two reversible
counters BCA 1, one for the forward and one for the reverse direction.

The printed-wiring board is provided with two wire jumpers for each PD 1. In
case the number of trigger- and gate-inputs has to be extended, these wire
jumpers can be replaced by diodes, type OA 95. The required connections
with the EG- and K-terminals of-the PD 1 have already been made in the
print pattern.

Furthermore the printed-wiring board is provided with two plated-through
holes for each unit PD 1. In case the output-pulse duration of the PD 1 has to
be increased, these holes can be used for mounting the required capacitor.
The terminals! of this capacitor are then directly connected to the K- and
L-terminals of the concerning PD 1.

Holes are provided to secure the PD 1 rigidly to the board by means of the
locking tag 4322 026 33690.

With the mating connector 2422 020 52592 the printed-wiring board can be
used directly in the mounting chassis 4322 026 38240.
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PDA1

PRINTED-WIRING BOARD
FOR FOUR UNITS PD 1

4322 026 34710

121,802

| m— |

| et |

180.303

2322212019181716 1514 13121109 8 7

654321

e 117.5%0.2 .l
il 7247892.1
Terminal location:
1=Q; =output PD1-1 13 = K3 = extension trigger input
2 = EG] = extension gate input PD 1-1I PD 1-1II
3 = Ky = extension trigger input 14 = EG3 = extension gate input PD 1-III
PD1-1 15=Q3 = output PD 1-III
4 =G] = gate input PD1-I 16 = A4 = trigger input PD 1-1V
5=A) = trigger input PD1-I 17 = G4 = gate input PD1-IV
6 = Q2 = output PD1-II 18 = K4 = extension trigger input
7 = EG2 = extension gate input PD 1-II PD1-IV
8 = Kp = extension trigger input 19 = EG4 = extension gate input PD 1-IV
PD1-1I 20 = Q4 = output PD1-IV
9 =Gy = gate input PD1-II 21 =N = common supply =6 V
10 = Ap = trigger input PD 1-II 22 =P = common supply +6 V
11 = Ag = trigger input PD 1-III 23 =E = common supply 0V
12 = G3 = gate input PD 1-III
Material glass epoxy with plated-through

Hole diameter

Contacts

INPUT AND OUTPUT DATA

holes
1.2 mm

1x23, gold plated, pitch 0.2 inch

See specification of pulse driver unit PD 1 (catalog number 2722 001 13011)
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4322 026 34900
4322 026 34910

EXPERIMENTERS’ PRINTED—WIRING BOARDS

These experimenters' printed-wiring boards are very suitable for circuit blocks of
the 100 kHz- and 1-Series.

?

&
,,j:.j 200 |
Material copper-clad phenolic resin bonded paper
Grid pitch 5.08 mm (0.2 inch)
Contacts gold plated, pitch 0.2 inch
single sided double sided
2x 38 4x 38
Holes with holes =
Catalogue number 4322 026 34900 4322 026 34910
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4322 026 34920

PRINTED-WIRING BOARD

This printed-wiring board is intended for mounting circuit blocks of the 100 kHz-
and 1-Series.

It fits the mounting chassis 4322 026 38240,
1218 0.2

il

~
MUMERIIEEE R EE N S
&
g
117502
Material copper-clad phenolic resin bonded paper
with punched holes
Hole diameter 1.3 mm
Contacts 1 x 23, gold plated, pitch 0.2 inch
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4322 026 34940

EXPERIMENTERS’ PRINTED—WIRING BOARD

This experimenters’' printed-wiring board is very suitable for circuit blocks of the
100 kHz- and 1-Series.
It fits the mounting chassis 4322 026 38240,

1216+ 02

eo ™
EH $
13 3
i : 8
o0 0 © °
° 0000 o0
[ (1]
o
L
L
[ o
illllllIIII?IigI!IgIEI;II;I::lI
1175402 5 Aﬁ_]
Material copper-clad phenolic resin bonded paper
with punched holes
Grid pitch 5.08 mm (0.2 inch)
Hole diameter 1.3 mm
Contacts 1 x 23, gold plated, pitch 0.2 inch
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4322 026 34960

PRINTED—WIRING BOARD

This printed-wiring board for 100 kHz- and 1-Series circuit blocks can accommodate
8 horizontally mounted blocks., Combination of circuit blocks with discrete compo-
nents is easily possible on this board.

It fits the mounting chassis 4322 026 38240,

1218+ 02

Material copper-clad phenolic resin bonded paper
with plated-through holes

Hole diameter 1.2 mm

Contacts 1 x 23, gold plated, pitch 0,2 inch
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4322 026 36310

PRINTED-WIRING BOARD

This printed-wiring board is intended for mounting circuit blocks of the 100 kHz-
and 1-Series. It fits the mounting chassis 4322 026 38240,
1218+ 02

i

R

1803+ 0.3

LELLLLL LSS L LLLL L LS,
PLLLLLLLLL LPLLLL LSS

"7'5i0'2 7265191
Material copper-clad phenolic resin bonded paper
with plated-through holes
Hole diameter 1.2 mm
Contacts 1 x 23, gold plated, pitch 0,2 inch
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4322 026 38620

EXPERIMENTERS’ PRINTED—WIRING BOARD

This experimenters’ printed-wiring board (with extractor) is very suitable for cir-
cuit blocks of the 100 kHz- and 1-Series.
It fits the mounting chassis 4322 026 38230,

Material

Grid pitch
Hole diameter

Contacts

B 1218 -

207.0

L il

phenolic resin bonded paper with holes;
on both sides are copper lands around
each hole

5.08 mm (0,2 inch)
1.3 mm

2 x 22, gold plated, pitch 0,156 inch

April 1969
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4322 026 38630
4322 026 38690

EXPERIMENTERS’ PRINTED-WIRING BOARDS

These experimenters' printed-wiring boards (with extractor) are very suitable for
circuit blocks of the 100 kHz- and 1-Series.
They fit the mounting chassis 4322 026 38240,

i

Catalogue number

Material

Grid pitch

Holes

Contacts

phenolic resin bonded glass epoxy
paper

5.08 mm (0,2 inch)

diameter 1.3 mm; on both sides of the
board are copper lands around each hole

2 x 23, gold plated, pitch 0.2 inch

April 1969
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4322 026 33690

LOCKING TAG

Circuit blocks of the 100 kHz- and 1-Series mounted parallel to the printed-wiring
board can be secured rigidly by means of this small tag, which permits soldering in
a standard 1.3 mm diameter hole, The minimum supply quantity is 1000 pieces.
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STICKERS

These are drawing symbols of circuit blocks printed on self-adhesive, transparent
material. They can be used for fast preparation of system drawings. The drawing
symbols are as shown on the data sheets of the relevant circuit blocks.

The stickers are available in rolls, each containing 1000 drawing symbols of the
same type of circuit block. Each sticker can be separately, detached from the roll,
without cutting.

for circuit block catalog number of a
of type roll with 1000 stickers
FF1 4322 026 35780
FF2 4322 026 35790
FF3 4322 026.35800
FF4 4322 026 35810
2.3.N1 4322 026 35820
2.2.N1 4322 026 35830
2i.3:P1 4322 026 35840
2.2.P1 4322 026 35850
2.PL1 4322 026 35860
2.PL2 4322 026 35880
EF1/1A1 4322 026 35890
2.EF1 4322 026 35900
2.1A1 4322 026 35910
2.EF 2 4322 026 35920
2.IA2 4322 026 35930
2.GI1 4322 026 34620
PS1 4322 026 35950
PS 2 4322 026 36820
PR1 4322 026 36830
OS1 4322 026 35960
OS2 4322 026 35980
PD1 4322 026 30710
PA1 4322 026 07760
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Circuit blocks

1-Series



GENERAL 1-Series

INTRODUCTION

The 1-Series of circuit blocks presents a range of logic circuits to be applied in
general purpose and special purpose data handling systems as well as for indus-
trial measuring and instrumentation.

The 1-Series offers a complete range consisting of various logic elements to-
gether with all necessary auxiliary units including one-shot multivibrator, input
and output devices, pulse shapers, etc.

Frequently occurring functions such as counters, shift registers, numerical
indicator tube drivers, etc. can be supplied ready made, assembled on printed-
wiring boards.

In this series the following units and assembled panels are available:

description colour abbreviation catalog number page

Flip-flop red FF3 2722 001 00021 B15
Flip-flop red FF4 2722 001 00031 B19
Dual negative gate orange 2.3N1 2722 001 01001 B23
Dual negative gate orange 2.2N1 2722 001 01011 B25
Dual pulse logic orange 2.PL2 2722 001 03011 B27
Dual gate inverter yellow 2.GI1 2722 001 08001 B31
Pulse shaper green PS2 2722 001 11011 B49
Positive reset unit blue PR1 2722 001 22001 B55
One -shot multivibrator green 0S2 2722 001 10011 BS9
Pulse driver green PD1 2722 001 13011 B65
Printed-wiring board PDA1L 4322 026 34710 B109
Power amplifier PAl 2722 032 00011 B71
Printed-wiring board PAAL 4322 026 33630 B107
Dual decade counter ' 2.DCA2 2722 009 00011  B75
Reversible counter BCA1l 2722 009 00021 B81
Decade counter and

numerical indicator

tube driver assembly DCA3 2722 009 00031 B87
Dual numerical indicator

tube driver assembly 2.ID1 2722 009 05001 B95

Moreover all accessories for a quick and easy construction of equipment are
available e.g. power supplies, printed-wiring boards, etc., see section "ACCES-
SORIES FOR CIRCUIT BLOCKS 1-SERIES".

In conjunction with1-Series circuit blocks a number of static input and output
devices can be used, see "INPUT/OUTPUT DEVICES".
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GENERAL INTRODUCTION 1-Series

Easy-to-use loading table and simple loading rules, particularly for mixed
loads, enables the system design to be completed quickly. Due to the fact that
driven blocks only represent a load in the conducting state of the driving tran-
sistor, the required input d.c.- and transient currents of driven blocks are ad-
ditive.

All circuits are compatible with little circuit diversity permitting simple and
direct interconnections of the blocks within the range.

Input- and output currents of the blocks are designed in a way that external com -
ponents are unnecessary with the exception of diodes.

The uniformity of the terminal location reduces the time for interwiring the
blocks and facilitates the design of printed-wiring boards.
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GENERAL 1-Series

CONSTRUCTION

54403 103+03
niEGy Weight:
R .
o approximately 20 g
g -
3 ] Th
123456780910 O9)

*'L
-+

<5 4572402 (9x508)+02 | 1-<5 <5
542105 705105

7243552

Dimensional drawing of the circuit block

The dimensions of all 1-Series circuit blocks are approximately 54mm 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 I.E.C. standard hole grid for printed-
wiring boards.

The blocks are colour-coded, a different colour being used for each group of
- functions.

Synthetic-resin
case

Numbering
of leads

Connecting
leads
Sedling compound

Potting compound Printed-wiring board
with plated-through holes
E3/23
Cut-away view of a circuit block
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1-Series CONSTRUCTION GENERAL

The construction of a 1-Series circuit block can easily be seen in the cut-away
view.

The electronic components, of which the circuit is made up (transistors, diodes,
resistors, capacitors) are mounted on a printed-wiring board. This board is
provided with plated-through holes toensure reliable joints due to thelarge con-
tact area of soldered contacts. The connecting leads are also mounted on the
printed-wiring board.

Protection against mechanical shock and vibration is provided by the resilient
potting compound, whilst atmospheric influences are excluded by the sealing
compound, by which the synthetic resin case is hermetically closed.

For the sake of reference the connecting leads are numbered 1 to 10.

B8 April 1968



GENERAL 1-Series

CHARACTERISTICS
For all circuit blocks the following temperature range is specified:
Operating -20 to +60 °C
Storage -25 to+75 °C

The maximum pulse repetition frequency is 100 kHz for triggered logic appli-
cations.

The standard power supply voltages are
+6 V+5 % (Vp) and -6 V+5 % (VN)

The power dissipation of the blocks is 20 to 100 mW.

Logic levels:

: noe max. VN
e min. 0.7 Vy
: na max.=-0.2 V

binary "0 min. 0V

The general logic functions AND, OR, NOT and MEMORY can be performed
with the two basic units of the range, viz. the gate inverter and the flip-flop
respectively.
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GENERAL 1-Series

TEST SPECIFICATIONS

Before and during manufacture samples of circuit blocks are regularly subjected
to the following tests.

(1) Shock test and vibration test according to method 202A and 201 A of MIL-STD-
202, terminals tested on strength, tests on mounting, soldering, lacquer
and coding.

(2) Corrosion test (salt haze), according to method 101A of MIL-STD-202 (con-
dition B, 48 hours).

(3) Temperature cycling test, according to method 102A of MIL-STD-202 (5 cy-
cles from -25 9C to +65 ©C).

(4) Dip test, according to method 104A of MIL-STD-202 (2 cycles 65 °C/20 °C,
condition B, NaCl).

(5) Accelerated humidity test, according to method 106A of MIL-STD-202 (10 cy-
cles 65 °C).

(6) Long-term humidity test (units not operating), according to I.E.C. 68, C IV
(40 ©C, relative humidity 90% to 95%, duration longer than 2000 hours, func-
tional marginal measurements after 250, 1000 etc. hours).

(7) As item 6, but units operating under the most unfavourable electrical condi-
tions.

(8) Long-term test at maximum temperature (60 °C), units operating under the
most unfavourable electrical conditions. Duration and measurements as
item 6.
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GENERAL 1-Series

INPUT AND OUTPUT DATA

INPUT DATA
! unit terminal note .8,/ 805- | Lranm et
rent(mA) | load (mA)
Aj or Ay 0.88 4.0
FF3 Al + Ay L :78 4.5
W see note a 0.9
to open gate 1.6
Gy eriig gate open 1.75
FF4 A one gate closed L7 4.5
both gates closed 1.75 1.0
W See note a 0.9
to open gate 1.6
By ex'9y gate open 1.75
2.PL2 T i
gate open ’ 2
A1 0T A2 cate closed 0.88 0.5
2.GI1 EG via diode OA95 1.0 3.0
3 2.2N1/
2.3N1 W see note b 0.52 0.37
0S2 A 1.3 1.4
' A 1.7 1.5
PD1 G to open gate 1.2
gate open 179
PR1 W 051 0.08
PS2 W 0.7 0.75
PAl W 2.5 1.3
Notes

a. Only to be driven by PR 1 via a diode OA 85/0A 95.

b. The input requirements also hold for the preset switches 1248 N (catalog
number 4311 027 82221) and 1242 N (catalog number 4311 027 82211).

\ "

L]
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1-Series INPUT AND OUTPUT DATA GENERAL
OUTPUT DATA
it serindt ik d.c.cur- | transient
unt - rent (mA) | load (mA)
FF3,FF4 Q 6 14
AND 15 9
GI1 Q preceded by | AND - AND 8. 4.5
; AND - OR 8 4.5
—— ded b AND - AND 25 225
= prececed B 'AND - OR 25 22.5
Skl Q set-reset FF 9 9
connected = -
2 non-inverting ampl. 40 27
relay driver 65
Q1 18 25
0S2 on = =
PDI1 Q 65 90
PS2 Q 20 13:7
15
PR1 Q terminals 3 and 4 interconnected 30
terminals 5 and 4 interconnected 40
PAl Q 600
Note

For driving the numerical indicator tubes ZM 1000, ZM 1020, ZM 1040 or
ZM 1080 two assembled printed-wiring boards, 2.ID 1 and DCA 3, are avail-
able. The input requirements are specified in the individual sheets.

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, A-inputs are incorporated in the driven units, the transient
loads must also be verified.

3. Theverifications mentioned above hold for operations at the worst combina-
tion of supply voltage tolerances (6 V +5 %) and ambient temperature between
-20 °C and +60 °C.

4. W-inputs of FF3 and FF4 are to be used as extension inputs for the 2.PL2
and for positive-reset. For the latter purpose the positive reset unit PRI,
designed for various loadings and driver circuits can be used.

B14
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2722 001 00021

FF3

FLIP-FLOP

Colour: red

The unit FF3 contains a transistor bi-stable multivibrator circuit. The tran-

sistors are medium=-speed switching types.

The circuit constitutesa memory function when driven by means ofad.c. level
or a positive-going trigger signal, and it-can also be used as a binary scale-

of-two when the trigger inputs are interconnected.

|2

Frequency range : 0 - 100 kHz 4 (!: 5
Ambient temperature range: -20 to +60 °C ol P FF3
9
Weight : approx. 20 g = d Wi Ay Ay W, K
EiE . PEP
7249712
CIRCUIT DATA Drawing symbol
Terminal % %’, Q,
73R | 2 fo 2R
1 = Q, = output 1 Tl 7 £ nZo
1 i€
= = output 2 by 10
2 Q2 outpu 5 al 945: La |,
3 = A2 = trigger input 2 I %ﬂ) i T2 :
4 = A, = frigger input 1 Ds Rog & e D5
5 = W2 = d.c. input 2 " Ls ls % L !
A W P E Wz K
6 = W] = d.c. input 1 asaen
7 = K = terminal for external trigger input
8 = N = supply -6V
9 =P = supply +6V
10 = E = common supply 0V

Power Supply

\

-6V +5%, —IN = 8.8 mA | Nominal value

Terminal 8 : V )
9 1V, = 6Vi5%, IP=O.6mAS of The: curbent

o
<
|

E - 0V common

1]

April 1968
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FF3 FLIP-FLOP 2722 001 00021

Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely VN=-5. 7V and VP=6. 3V.

o
- The temperatures =20 C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
signis used.
INPUT DATA

Input Signal Requirements

A positive-going voltage step is applied to terminal A orA 2, or to both ter-
minals interconnected in the case of binary scale-of-two applications. This
voltage step drives the transistor T1 (T9) into the non-conducting state.

To terminal K external diodes can be connected (in the same sense as diode
Dg) to provide the pulse-gate, corresponding with terminal Ag, with extra
trigger inputs or condition inputs.

Voltage \% = min. -0.7 V

Al =  max - V::ll
—Vo = min. 0 V
=  max 0:2 V
/5_]_95_5_2 f\_] and A, interconnected
Required direct current lAD = min. 0.88 mA min. 1.75 mA

Required current during
the transient .
averaged over: 0.4 ps ‘AT = min. 5 mA min. 6 mA

0.7 ps = min. 4 mA min. 4.5 mA

B16 April 1968




2722 001 00021 FLIP-FLOP FF3

Rise time fr = max. 0.7 ps
Pulse duration t = min. 1 s
ty = min. 8 s
Input noise level Vn = max. 1V peak to peak

A d.c.voltage level is appliedto terminal W, or Wo. A positive voltagedrives
the transistor Ty (To) into the non-conducting state and a negative voltage
drives it into the conducting state

Transistor conducting
Current -1 = min. 0.6 mA (-VW =max. 0.4V)
limiting value = max. 15 mA

Transistor non-conducting

Voltage VW = min. 0.2V
limiting value = max. 10 V
Current IW =  min. 0.9 mA

OUTPUT DATA

Voltages and currents

Voltage -VQ = max. 0.2 V
Available direct current -'QD = max. 6 mA
Available current during the transient
averaged over: 0.4 ps _IQT = max. 11 mA
0.7 ps = max. 14 mA

Voltage -V = min. -0.7-V

Available direct current | = max. 0.7 mA

April 1968 B17



FF3

FLIP-FLOP

2722 001 00021

Switching and delay times

These data are for orientation only and refer to an input signal as specified

under INPUT DATA.

input A

90%

output @
trd [
Rise delay fq = max. 1.0 ps max. 1.1 ps
Rise time f. = max. 0.3 ps max. 0.7 us
Fall delay teg = max. 0.8 ps max. 0.8 ps
Fall time ff = max. 1.7 ps max. 1.7 ps
B18
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2722 001 00031

FF4

FLIP-FLOP

Colour: red

The unit FF4 contains a transistor bi-stable multivibrator circuit. The tran-
sistors are medium-speed switching types.

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

|1

|2

Sl @ Q;
Frequency range : see INPUT DATA ] FEG
Ambient temperature range : =20 to +60°C 4 GW A WG
Weight : approx. 20g | N N A O E
724973
Drawing symbol
CIRCUIT DATA
Terminal Q2 N Q
02 iﬂ or
I = Q] = output 1 §ﬁ7 £ Pz R’ §%§§Ra
2 = Q, = output 2 T 1 : [T
2 Gl 2 = ¢
. D, ==RE T Z_ZER,—=
3 = G2 = gate input 2 "‘C;:_é 3: 4 KD: :CIi
4 = G] = gate input 1 05@9 ,R,, R5 R5 9,2 @905
5 = W.| = d.c. input 1
6 =W, = d.c. input 2 2@ @
2 & o5 27 gxl g Vc}s é)a
7 = A = trigger input G " 2 "2 nim
8 = N = supply -6V
9 =P = supply+t6V
10 = E = common supply 0V
Power Supply
Terminal 8 VN = -6V +5%, -IN = 8.8 mA }Nominalvclue
9 VP = +6V +£5 %, |P = 0.6 mA ) of the current
10 : VE = 0V common

April 1968
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FF4

FLIP-FLOP

2722 001 00031

Notes - The -data given apply to the most adverse supply voltages
for a combination of units, namely Vi\y=-5.7V andVP= 6.3V.

o
- The temperatures -20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive

INPUT DATA

sign is used.

Input Signal Requirements

A positive-going voltage stepisappliedto terminal A.This voltagestepdrives
the transistor T1(T,) into the non-conducting state if the corresponding gate
%y an appropriate gate input signal on terminal G](Gz).

has been opened

Voltage

Required direct current

Required current during the transient

averaged over:

Rise time

Pulse duration

Input noise level

0.4 ps
0.7 ps

min.
max.

min.

min.
min.
- Max.
min.
min.

max.

-0.7 VN
- VN
0 Vv
0.2 V
1.75 mA
6 mA
4.5 mA
0.7 s
3 Ms
11 Ms

1V peak to peak

B20
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2722 001 00031 FLIP-FLOP FF 4

Ad.c. voltage level isapplied to terminal W, or W,,. A positive voltage drives
the transistor T(Tp) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting

Current -l =min. 0.6 mA (-V\y = max. 0.4 V)
limiting value =max. 15 mA

Transistor non-conducting

Voltage Vy =min. 0.2V
limiting value =max. 10 V
Current IW =min. 0.9 mA

A d.c.voltage level is applied to terminal G](Gz). Transistor T (T,) is driven
into the non-conducting state by the trigger input signal (A terminal) if the
corresponding gate is opened by an appropriate gate input signal.

gate open gate closed
Voltage -VG =min. 0 V min. VAM
Required gate current caused mewss 1052 IR = VN
by negative transient of VAM |GD =min. 1.75mA  min. 1.2 mA
i open te. fo close gate_
Required average current during ] 5
the positive transient of VG IGT =min. 1.6 m -
Gate setting time
when the gate input level
changes at random: fGS =min. 17 s min. 25 s
when the gate input level
changes within 2 ps after
the positive going edge of
the trigger signal : tes = min. 11 ps min. 11 ps
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FF4 FLIP-FLOP

2722 001 00031

Note: The latter applies to a shift register configuration so that the max.
shift frequency is approximately 70 kHz.

During triggering the G levels should not be at zero voltage level

simultaneously.

The gate setting time is the required waiting time between the last
G level change and the potitive going edge of the trigger pulse.

OQUTPUT DATA

Voltages and currents

Voltage

Available direct current

Available current during the transient
averaged over: 0.4 ps

0.7 ps
Transistor non-conducting

Voltage

Available direct current

Switching and delay times

-VQ = max. 0.2 V
_lQD = max. 6 mA
—IQT =max. 11 mA
= max. 14 mA
-VQ = min. =0.7 VN
IQD = max. 0.7 mA

These data are for orientation only and refer to an input signal as specified

under INPUT DATA.

Unit max. loaded

90%
input A
output Q ‘ ‘
trg ‘Etr tfd;‘;wﬁ % %J]uz.zsaa
Unit unloaded

Rise delay fq = max. 1.0 ps max.
Rise time t. = max. 0.3 s max.
Fall delay feq = max. 0.8 ps max.
Fall time te = max. 1.7 ps max.

1.1 ps
0.7 ps
0.8 ps
1.7 s

B22
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2722 001 01001 2.3N1

DUAL NEGATIVE GATE

Colour: orange

The unit 2.3N1 contains two three-input germanium-diode gates,that perform
an AND logical operation on negative input-voltage signals.

The two gate circuits are identical and can be used separately or combined
into a multiple=input gate by interconnecting the output terminals Q1 and Q5.
In this latter case only one negative supply terminal should be used.

Pulse repetition frequency range: 0-100kHz s s
Q
Ambient temperature range: =20 to +60°C =N, Y
23N1
Weight: approx. 20g WW W W W, W
CIRCUIT DATA FFE FEP
7251300
Terminal Drawing symbol
1= N] = supply =6V (1)
2= W] = input 1
3= W3 = input 3
4= Wy = input 5
5= Q] = output 1
6= Q2 = output 2 Ny Nz
: 7 726010 10
7=W2= input 2 %’?f R‘é
8=W4=inpuf4 — =k
e Wé = input 6 ) Dl3 D Djsl L 794 Ds%s
]0=N2=supp|y -6V (2) Wi W W @ G W W, W
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2.3N1 DUAL NEGATIVE GATE 2722 001 01001

Power Supply
1 Nominal
Terminal 1: VN 1= -6V +10%, -l =0~0.5mA ') ( value
st 1 of the
. = - 9 - =
10: VN 2 6V + 10%, IN 2 0-0.5mA ) I
INPUT DATA

Input Signal Requirements 2)

Voltage: Under all circumstances normally encountered when the unit is used
in conjunction with other circuit blocks: Wy, = 0.1 to 0.5V more
positive than VQ dependent on the input current I, .

Current : Tobesuppliedto terminal W, having the least negative volfc&ge level.
For Vw =0volt and g =0mA: |, = max. 0.48mA ') + max.
0.04mA ') for every W terminal at a negative voltage level.

OUTPUT DATA
Output Signal Characteristics 2)

Voltage: see INPUT DATA
WHrVa

Load current IQ= max. ——z—— mA )

Output Impedance

When Vp is positive-going, the output impedance approximates the output
impedance of the driving circuit. When Vq is negative-going,.the output
impedance is max. 13kQ.

LIMITING VALUES
Current through conducting diode Iy = max. 10mA
Voltage between terminals N and W = max. 30V

1 5o -
) The sign is positive when the current flows towards the circuit.

2) These data apply to the most adverse working condition for a combination
of units, namely to a supply voltage Vi = -5.4V. Unless differently spec-
ified, all the voltage and current figures quoted represent absolute maximum
values.
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2722 001 01011

2.2N1

DUAL NEGATIVE GATE

Colour: orange

The unit 2.2N 1 contains two two-input germanium-diode gates that perform
an AND logical operation on negative input voltage signals.

The two gate circuits are identical and can be used separately or combined
into a multiple-input gate by interconnecting the output terminals Q; and Q5.
In this latter case, only one negative supply terminal should be used.

Pulse repetition frequency range:

Ambient temperature range:

Weight:

CIRCUIT DATA

Terminal

Power SUEElx

approx. 20g

1= N] =supply =6V (1)
2= W] = input 1

3= W:3 = input 3

4 = not connected

5= Q] = output 1

6= Q2 = output 2

7 = not connected

8= W2 = input 2

9= W4 = input 4
10= N2 = supply =6V (2)

0-100 kHz
-20 to +60°C

s Is
Ay, @ % f
2.2N1
W, W, W, W,

PP e

7251299

Drawing symbol

r Ny

g - N
][5

2
W ]

—'W\/WVho

Nominal

Terminal 1: Vg1 =-6V +10%, -INT = = 0-0.5mA ) value

10: VNZ—-6V+]OA, -l 2= 0-0, 5mA )

of the
! current

]) The sign is positive when the current flows towards the circuit.
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2.2N1 DUAL NEGATIVE GATE 2722 001 01011

INPUT DATA

Input Signal Requirements 2)

Voltage: Under all circumstances normally encountered when the unit is used
in conjunction with other circuit blocks: My, = 0.1 to 0.5V more
positive than VQ dependent on the input current Wi

Current: Tobesupplied to terminal W, having the least negative voltage level.
For .. =0 volt and | =0mA: | = max. 0.48mA]) + max.
0.04mA ]) for every W terminal at a negative voltage level.

OUTPUT DATA

Output Signal Characteristics 2)

Voltage: See INPUT DATA

-V, tV
Load current lq = mex. —%3—3 mA ])

Output Impedance

When Vq is positive-going, the output impedance approximates the output
impedance of the driving circuit. When Vq is negative-going, the output
impedance is max. 13kQ.

LIMITING VALUES

Current through conducting diode Iy = max. 10mA

Voltage between terminals N and W = max. 30V

1
) The sign is positive when the current flows towards the circuit

2
) These data apply to the most adverse working condition for a combination
of units, namely to a supply voltage Vi = =5.4V. Unless differently spec-
ified, all the voltage and current figures quéted represent absolute maximum
values.
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2722 001 03011 2.PL2

DUAL PULSE LOGIC

Colour: orange

The unit 2.PL2 contains two identical pulse gates which are controlled by a
d.c. voltage level.

The circuits are normally used in conjunction with flip-flopcircuits. Withthe
dual pulse logic a second pairofa.c. inputsare formed for a flip-flop FF3, or
in combination with flip-flops FF4 a bi-directional shift register can be made.
Inthese applications the 2. PL2 output terminals are to be connected directly
to the flip-flop d.c. input terminals.

Frequency range : see INPUT DATA B é‘s Cl,:
Ambient temperature range : =20 to +60 °C 2.PL2
Weight : approx. 20 g Ki G A1 Ay Gy Ky
FIry” BREP
7249636
CIRCUIT DATA Drawing symbol
Terminal 1 = G] = gate input |
2 = G2 = gate input 2
3 = K] = terminal for external gate input
4 = K2 = terminal for external gate input
5 = Q2 = output 2
6 = Q] = output 1
7 = A] = ftrigger input 1
8 = A2 = trigger input 2
9 = N = supply -6V
10 = not connected
3 [el) 4
Ky Gy A, Az G2 K
Power Supply
Terminy: 9 VN =-6V+5%, —IN =0-2.5mA Nominal value of the current
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2.PL2 DUAL PULSE LOGIC 2722 001 03011

Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely VN=—5 .7V and VP=6. 3v.

- The temperatures -20°C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

These data aredependent on the driven circuit, the values given apply to use
of the dual pulse logic in conjunction with flip-flops FF3 or FF4.

Input Signal Requirements

Trigger Input Signal (A terminals)

A positive going voltage step is applied to terminal A} or A, or to both ter-
minals interconnected.

Thisvoltage step passes the pulse gate if it has been opened by an appropriate
gate input signal on terminal G(G,).

%
ov
* {90%
3
Voltage VAM =min. -0.7 VN
= max. - VN
—VO =min. 0 V
=max. 0.2 V
f\_] _o_r_éz_ A and A, interconnected
Required direct current lAD =min. 0.88 mA min. 1.75 mA
Required current during the transient
averaged over: 0.4 ps IAT =min. 5§ mA  min. 6 mA
0.7 ps =min. 4 mA  min. 4.5 mA
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2722 001 03011

DUAL PULSE LOGIC

2.PL2

Rise time

Pulse duration

Input noise level

V = max. 1
n

t =max. 0.7 ps
t,  =min. 3 s
t, =min. 11 ps

V peak to peak

A d.c.voltage level is applied to terminal G, (GZ)'

The trigger input signal (terminal A(Aj) passes if the corresponding gate is
opened by an appropriate gate input signal.

To terminal K1(K2) external diodes can be connected (in the same sense as
diode D3(D4)), to provide the corresponding pulse gate with extra condition

inputs.

Voltage

Required gate current causedby
negative transient of VAM

Required average current during
the positive transient of VG

Gate setting time

when the gate input level
changes at random

when the gate input level
changes within 2 ps after

the positive going edge of
the trigger signal

gate open gate closed
-VG = min. 0 \Y min. VAM
= max. 0.2 V max. - VN

= min. 1.75 mA min. 1.2 mA

lGT = min. 1.6 mA
tgg = min. 17, ps min. 25 s
th= min. 11 ps min. 11 Ms

Note: The latter applies to a shift register configuration so that the max.
' shift frequency is approximately 70 kHz

During triggering the G levels should not be at zero voltage level

simultaneously.

The gate setting time is the required waiting time between the last
G level change and the positive going edge of the trigger pulse.

OUTPUT DATA

When used in conjunction with flip-flops FF3 and FF4, the output terminals
(QJ and Q) are directly connected to the flip-flop d.c. input terminals (W1
an

Wo).
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2722 001 08001 2.Gl1

DUAL GATE INVERTER

The 2.GI 1 is to be considered as the back bone of the 1-Series circuit blocks
with which all logic configurations can be realised. Moreover the 2.GI 1 can
perform other important functions which are specified below.

The unit 2.GI 1 contains two gate inverter circuits; the terminals Wand EG have
normally to be interconnected externally. The gating function is obtained by con-
necting diodes externally to the terminal EG.

The circuit performs a NAND function on the negative high level. The terminals
Rj and Q; are normally interconnected.

When collector-OR logic is employed, terminal R} can be left floating. The logic
operation is performed by connecting both collectors Q to the collector resistor
of TRy. Herewith the AND-OR operation can be obtained. Up to four collectors
may be interconnected with one collector resistor.

The inverter circuits can also be preceded by a double diode logic configuration
to perform the AND-AND as well as the Factored-ANDoperation. For these ap-
plications a VDR, asymmetric type 2322 574 90007 has to be connected exter-
nally between the terminals W and EG; the gating diodes are to be connected to
terminal EG. Furthermore the following major functions can be realised as well:

- a set-reset flip-flop by cross-connecting the inputs and outputs of both gate
inverter circuits via diodes type OA85/0A95, to be mounted externally

- a non-inverting amplifier with increased output loadability

- a relay driver, by interconnecting the two inverter circuits in series.

It l2 [s
_8 Q Ry Q
10
- E 26N Drawing symbol
— W EGy  EG;W,

Bl T

72637
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

CIRCUIT DATA

Terminal 1=Q) = outputl
2 =Rj] = connection collector resistor
3 =Qg = output 2
4 = EG] = extension gate input 1
5=W; =d.c. input 1
6 =Wy =d.c. input 2
7 = EGy = extension gate input 2
8=N =supply -6V
9=P = supply +6 V
10 =E = common supply 0 V

m
LY
1

2

5 R
PU’

W Q
5| voR; '
R:éz
I
gs yo 724672711
P E
Power supply
Terminal 8:VN=-6V+5% -IN=2to4.2mA } nominal value
9:Vp =4+ V5% Ip = 0.22 mA J of the current
10 : Vg = 0V common
Notes - The data given apply to the most adverse supply voltages for a com-

bination of units, namely V= -=5.7 V and Vp = 6.3 V.

- The temperatures —-20 °C and +60 ©°C and the tolerances on the sup-
ply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.
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2722 001 08001 DUAL GATE INVERTER 2.Gl1

DUAL NAND or DUAL NOR

£r .

ShQ R Q
e 261
P w, ecy EG; W2
s| |« 7 _]s
PP DPDEP
Gy Gz 7247269

Circuit diagram with interconnections to be made externally

Input requirements

Input at G:
Transistor conducting (output level "negative low'")
Voltage -Vg =min. -0.7 VN
max. -VN

Transistor non-conducting (output level "negative high')
Voltage -Vg = min. 0V

' max. 0.2 V
Required direct current IGD = min. 1 mA
Required transient current
averaged over 0.7 us IgT = min. 3 mA

Type of diodes and maximum number connected in parallel at terminals
EG: 11 x OA85/0A95.

Output data
Transistor non-conducting (output level "negative high")
Voltage i -VQ = approx. VN
Transistor conducting (output level "negative low")
Voltage —VQ = min. (VY
max. 0.2 V
Available direct current
R connected to Q -IQD = max. 15 mA
in collector - OR configuration max. 10 mA
R not connected to Q max. 11.3 mA

April 1968
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

Available transient current averaged over 0.7 us

R connected to Q -IQT = max. 9.0 mA
R not connected to Q max. 9.7 mA
Time data l ¢
Y T “0Vievel goo} ?"O”V level
Ve Vo

'

? “0°V Level

90%—

] 4" gzne
For further data see Table 2, page B48

FACTORED-AND-GI

llllz I3 1&12 h

EINQ R Q: 2IQ R Q;
e 261 e 20611

s s
—={Pw, EG, EG,W, ——Pw, EG, EG,W,

VWI@L- ‘ 7'@@ Vo "@L“ 7 'JE@.’_'\I/DE__
PPP_PBD PP 0P

7247265.3
VDR asymmetric type
2322 574 30007
Wy

Circuit diagram with interconnections to be made externally

AN

4 separate GI circuits, each which may have 10 input diodes in parallel, may be
driven simultaneously by a gate with 10 diodes in parallel.

A gate resistor between point X and VN decreases the rise delay time tyd (see
Time data under AND-AND-GI)
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2722 001 08001 DUAL GATE INVERTER 2.Gl1

AND-AND-GI
||'le |2
SINQ Ry Q
B 5 26I1
P w, 6, EG,W,

5| 4 Fl 6 VDR asymmetric type
= B
DR VDR

® @

EXTLEELETITT

Wy Wy W 72472703

el
A
o

Circuit diagram with interconnections to be made externally

To each EG terminal 25 parallel input diodes may be connected. Each of these
input diodes may be driven by a gate with 10 input diodes in parallel.

A gate resistor between points X and V| decreases the rise delay time ty( (see
Time data)

Input requirements

Input at terminals Wx:
Transistor conducting (all terminals Wy at "negative high" level)

Voltage -Vwx = min. -0.7 Vy
max. -VN

Transistor non-conducting (one of the terminals WX at "0" V level)

Voltage -VwX = min. 0V
max. 0.2 V.
Required direct current Sum of GI d.c. input currents 1y

Required transient current
averaged over 0.7 us Sum of GI transient input currents 2)

l) When a gate resistor between point X and V) is used, the negative gate input
current has to be added.

2) When a gate resistor is used, 0.7 x d.c. input current of the negative gate
has to be added.
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2.GI1 DUAL GATE INVERTER 2722 001 08001

Output data

Transistor non-conducting (output level "negative high")
Voltage -VqQ =approx. VN
Transistor conducting (output level "negative low'")
Voltage -VqQ =min. 0V
max. 0.2 V
Available direct current -IQD = max. 8 mA
in collector - OR configuration max. 4.5 mA

Available transient current

averaged over 0.7 us —IQT =max. 4.5 mA
s T"O"V level gooe —} ?'0" V level
wa VW,(

x

T"O‘ V level

90% —

7247260

For further data see Table 2, page B48.
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2722 001 08001

2.Gl1

DUAL GATE INVERTER

AND-AND-GI-GI

— trd(ps) typ. values

72693431

== = with gate resistor of 12kQ+5%
tg=(02+2 Cy)us (CwinnF)
=— without gate resistor

tg=(02+4Cylps  (CyinnF)
08 rd w
05 /'
0 // —
-
-
03 el
/A
-
£~
02
01

0 20 40 60 80 100
— Cyy at point X (pF)

NQ1 Ry Qz
‘: E 2611
P w, EG, EG,W,

5| IL 7 6 VDR asymmetric type
= 2322 574 90007
VDR o
3 ®

SERed

W, W,

X X 7247264.2

A0

AR

Circuit diagram with interconnections to be made externally

When AND-AND or Factored-AND is employed and Qg is connected to EG] an
increased loadability can be obtained from Q;. The output voltage at Q] is not
inverted with respect to the input voltage at Wx.

A gate resistor between points X and Vy decreases the fall delay time tfd (see

Time data).

April 1968
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

Input requirements

See preceding paragraph.

Output data

Output Q

Transistor non-conducting (output level "negative high")

Voltage —VQl = approx. VN

Transistor conducting (output level "negative low")

Voltage -VQ; = min. 0 \%
max. 0.2 V

Available direct current _IQlD = max. 25 mA

Available transient current

averaged over 0.7 us _IQlT = max. 22.5 mA

Time data

'

T"O"V level

7247262

For further data see Table 2, page B48.
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2722 001 08001 DUAL GATE INVERTER

2.Gl1

72693421

= = = with gate resistor of 12kQ+5%
tfq =(052+25 Cy)ps (CyinnF)
—— Without gate resistor

g tfd=(0.52“lo-Cw)pS (cWil‘lnF)
309

g

g

08 /

M)

= P
B // //

+ 07

T / -

"
06 ///

7

05

04020 20 60 80 100

— Cy at point X (pF)

AND-OR-GI (1)
[ |2 s
8] Q) Ry Q
‘—‘; E 2GI1
W, EGy  EG, W

Isls 716

5.1k
—O VN
5.1k
-WWW—e
5.1k
ANWW
wd ® &
5 & 7250531

Used where long switching delays can be tolerated.

Input requirements
See DUAL NAND or DUAL NOR.
Output data

See AND-AND-GI and Table 1, page B47.
For time data see Table 2, page B48.

({11}
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

AND-OR-GI (2)

I |2 |EN
_8] Q Ry Q
e 2611
=dp
W, EGy  EG,Wp
VN Is |« 7 |6
- VDR
51k
2322 574 90007
- S BCI7
Sk | > BSY39
27k
7250532
N m”
Vi Vi
51k P €
0A95 BAY38
Used where short delays are essential.
Input data
See DUAL NAND or DUAL NOR.
Output data
See AND-AND-GI and Table 1, page B47.
Time data
90% F —— — — — — “0"V level 90% — "0"V level
07VN
Vo Va Ve Vo
tfd Iq___trd—. 7251406

For further data see Table 2, page B48.
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2722 001 08001

DUAL GATE INVERTER

2.Gl1

7251402

9 tfg=(025+8 Cy)ps (Cw innF)
12
g
a
b 1 /
n /
2
o
<08 //
06 ,/
04
0% 20 40 60 80 100
— Cyy at point X (pF)
AND-OR-GI-GI (1)
|
B s
_8] Q Ry Q
e 2611
Ap
W, EG;  EG, W,
Bls "6
BAYS(v) (») (¥
®®®,,
V,
5k N
ok
w@® ® @
(B o 6 7251601

Circuit diagram with interconnections to be made externally

Used where long switching delays are tolerated.

Input requirements

See DUAL NAND or DUAL NOR.

Output data
See AND-AND-GI-GI.

(11

April 1968

B41



2.Gl1 DUAL GATE INVERTER

2722 001 08001

Time data

80%—— 0"V level

07Vy
Vo Va

trg

For further data see Table 2, page B48.

AND-OR -GI-GI (2)

0%} ——————

Ve

!

oI5 |-
m

Q: R, Q;
261

W EG,  EG,Wp

0AZ5 BAY38

27k

VN !5 Ia 716
- VDR
. b- /—\/vvv

2322 574 90007

BC107
> BSY39

7251400

2

Ve

Va

7251605

"0"V level

Circuit diagram with interconnections to be made externally

Used where short delays are essential.

Input requirements

See DUAL NAND or DUAL NOR.

Output data
See AND-AND-GI-GI.
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2722 001 08001 DUAL GATE INVERTER 2.Gl1

Time data
e v
90%—f— 0"V level 0% 4 —————— 1~o-- Vlevel
Vo Ve

trg ‘
. |- .
For further data see Table 2, page B48.
72514046
§12 trg=(03+8Cy)ps (Cy innF)
3 ;
a
5 /]
2 o
® /
+ 08 /7

R
/

04—~

%% 20 40 60 80 100

— Cyat point X (pF)

SET-RESET FLIP-FLOP

]2 3
8 NQ' R; Q, 1
@ Y 20n @9
—1Pw;Eq, EG, W
5] o 1 Is
PP PP@
G, G, 7207267

Circuit diagram with interconnections to be made externally
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

Upon application of the "0" V level to one of the diode inputs, the corresponding

output Q resumes the "negative high" level, and the other output the "0"V level.
The "negative high" level applied to an input is inoperative.

Input requirements

Input at G:
Transistor conducting (output level "negative low")
Voltage -Vg =min. -0.7 VN
max. -VN
Transistor non-conducting (output level "negative high")
Voltage -Vg =min. 0 v
max. 0.2 V
Required direct current Igp = min. 1 mA
Required transient current
averaged over 0.7 us IgT = min. 3 mA

Type of diodes and maximum number connected in parallel at terminal EG:
10 x OA85/0A95.

Output data

Transistor non-conducting (output level "negative high")
Voltage —VQ = approx. VN
Transistor conducting (output level "negative low")
Voltage -VqQ = min. 0 A%

max. 0.2 V
Available direct current _IQD = max. 9 mA
Available transient current
averaged over 0.7 us -IQT = max. 9 mA
Time data

90%—— ?"O'V level
V6,
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2722 001 08001

DUAL GATE INVERTER 2.Gl1

trg = typ. 0.5 uws (delay from G to Qj, or G to Qp, with a square wave
input signal)

t, = max. 0.7 ws (at maximum transient load e.g. 3 x GI1 or 2 FF3/FF4)

to = min. 2 us

= max. 1.5 us (loaded with 9 x GI1)

NON-INVERTING AMPLIFIER or RELAY DRIVER

AA
W
1

2

3

IR
L_-y 8 N QR
10 E

PW] EG,

2061

Q

EGy W2

5] Je

|

72472681

G

@é@b@“

Circuit diagram with interconnections to be made externally

When used as non-inverting amplifier an external resistor Ry = 2.2k + 2 % is

needed between Q] and Vy.

Input requirements

Input at G:

Output transistor non-conducting
Voltage

Transistor conducting
Voltage

Required direct current

Required transient current
averaged over 0.7 us

(output level "negative high')
-Vg = min. 0.7 VN

max. = VN

(output level "negative low")
-Vg =min. 0 A

Iep =

max. 0.2 V

min. 1 mA

IgT = min. 3 mA

Type of diodes and maximum number connected in parallel at terminal EG:

11 x OA85/0A95.
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

Output data (as non-inverting amplifier)

Output Q :
Transistor non-conducting (output level "negative high")
Voltage —VQl = approx. VN
Transistor conducting (output level "negative low")
Voltage —VQl =min. 0 v

max. 0.2 V
Available direct current —IQlD = max. 40 mA
Available transient current
averaged over 0.7 us —IQlT =max. 27 mA

Time data

’

T"O' Vlevel

7247259

For further data see Table 2, page B48.

7251403

- = = with gate resistor of 12kQ+5%
tgg=(07+33Cy)us (CyinnF)
— Without gate resistor

) tFg=(07+5Cylps  (CyinnF)
@
312
g
g
Zn
(9]
=
b /
-

+ 1

/ pad
f ¢

7

W\
\\
g

o
@
\
\
\

07020 40 60 80 100

— Cyat point X (pF)
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2722 001 08001

DUAL GATE INVERTER

2.Gl1

Output data (as relay driver)
Output Qg :

Transistor non-conducting
Voltage

Transistor conducting

(output level "negative high")
—VQl =abs. max. 15 V

(output level "negative low")

Voltage —VQ 1T min. 0 v
max. 0.25 V
Available direct current 'IQlD = max. 65 mA
SURVEY OF OUTPUT DATA
Table 1
preceded by
AND-AND
applied configuration AND i;‘;‘igﬁiiﬁ\m
AND-OR (2)
-IQD -IQT -IqD -IQT
(mA) (mA) (mA) (mA)
GI 15 9 8 4.5
GI-collector-OR 10 9 4.5 4.5
GI-GI 25 22.5 25 22.5
non-inverting amplifier 40 27 40 27
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2722 001 11011 PS 2

PULSE SHAPER

Colour : green

This unit contains a Schmitt trigger followed by an inverter amplifier. An input
signal of a magnitude exceeding the thresholds (tripping levels) of the unit, is
re-shaped and inverted into the standard d.c. level at the output. The output
voltage transients are short and suitable for driving other circuit blocks at their
trigger inputs (A).

The terminals A, W, X and X9 are provided in order to be able to use the PS 2
for the following purposes:

- as a pulse shaper, driven by an external source

- as a relaxation oscillator

- as a crystal controlled oscillator

- as a pulse shaper, driven by circuit blocks of the 100 kHz or 1-Series.

In the last application the number of inputs can be increased by connecting diodes
type AAY 21/0A 85/0A 95 to the externally interconnected terminals A and W.
The maximum number of diodes is 10.

Pulse repetition frequency range : 0 to 100 kHz

Ambient temperature range : -20to+60 °C 1N Q
e PS2
Weight : approx.20 g 9
Faw % %

g i

7250228

drawing symbol

CIRCUIT DATA

Terminal 1= A =to be interconnected with terminal 2 for internal driving
purposes

input

not connected

= internally connected

= common supply 0 V (interconnected with terminal 10)
= output

= internally connected

= supply -6 V

= supply +6 V

= common supply 0V

]
=
0]

n u
-

"

O 0O U W
o
Moz X0 mX
)
I

o

"

(11
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PS 2 PULSE SHAPER 2722 001 11011

I

X, X, N
T T7 8
Ry Rz

A ~Cy
2 /%
w 1
TFﬁ

! 7250227
1ql JP

E P

Power supply Circuit diagram

Terminal 8 = V= -6 V&5 % -IN=3.2-7.5 mA } nominal value
9=Vp=+6 V5% Ip =0.19 mA of the current
10=Vg = 0V common

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely VN = =5.7 V and Vp = +6.3 V.

- The temperatures —20 °C and +60 °C, and the tolerances on the supply volt-
ages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.
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2722 001 11011 PULSE SHAPER PS 2

INPUT DATA

Unit driven by a non-standard circuit (external source)

Internal resistance (Rj) of the driving
circuit  Rj = max. 12 kQ (Tamb = min. 0 °C)
R; = max. 8 kQ (Tamb = min. —20 °C)

Input voltage to be applied to terminal W :

operating limiting value
Voltage -Vy = min. -0.4 Vy =-7.9V
Current -Iyy =max. 0.1 mA = 15 mA

operating limiting value

Voltage -Vy = max. -0.17 VN =-10V

max. 0.05 mA
(at =Vy = 0.2 V)

Current Iy

= max. 0.1 mA
(at VW =10 V)

Hysteresis (difference between ON and OFF tripping levels)

EXTERNAL SOURCE
"

v Ri VBI PS2

1

[ JE

The hysteresis is affected by the internal resistance (R;) of the driving circuit
(external source). The relation is given by the following formula:

7250229

Tamp = min. 09C Tamp = min. -20 %
AV, = min. (0.07 Vi - 0.033 Rj)  AV;j = min. 0.07 Vyy - 0.05 R;)
PO - ; S - &Vi
AVB® 170.057 R, AVB~ 130.071 |,

(Ri in k2 and V in volt)
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PS 2 PULSE SHAPER

A
L

I

Unit driven by circuit blocks of the 1-Series

i A
| —[ PS2
! W

G O_@_ 7250230

For this operation terminal A has to be connected to terminal W and the input
voltage Vg has to be applied via a diode, type AAY 21/0A 85/0A 95. The maxi-
mum number of parallel diodes is 10.

= max. —VN
min. -0.7 VN

Transistor TR3 non-conducting (output level "negative high")

= min. 0V
Voltage VG = max. 0.2V
Required direct current Igp = max. 0.7 mA

Required transient current
averaged over 0.4 us IgT = max. 1.1 mA
averaged over 0.7 us max. 0.75 mA

OUTPUT DATA

= max. 0.2 V
Vobage —VQ = min. 0V
Available direct current -Igp = max. 20 mA
Available transient current
averaged over 0.4 us -lQT = max. 8 mA
averaged over 0.7 us = max. 13.7 mA

"negative high")

Voltage Vg = max. VN

Current Iop = max. 0.65 mA
(at VQ =0.7 VN)

B52 April 1968
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2722 001 11011 PULSE SHAPER PS 2

Switching and delay times (when unit is used in combination with 1-Series cir-
cuit blocks)

A square wave input signal is assumed with an amplitude of min. -0.7 Vy

Vw
90%
Va
777777 - -N<10%
trd teg | [tf
725023
Lnie mily logrier
Rise delay trq = max. 0.7 us
Fall delay tfg = max. 1.2 us
Fall time tf = max. 0.7 us

Note

- If for a particular application a capacitor is required between terminal W (2)
and earth, use should be made of terminal 5 in order to avoid noise on the
common earth point which could disturb the proper operation of the unit.
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2722 001 22001 PR 1

POSITIVE RESET UNIT

Colour: blue

This unit is intended for resetting purposes of flip-flops FF 1, FF 2, FF 3 and
FF 4. When a "negative low" level is applied to the input terminal (W), the unit
produces a positive reset signal at its output terminal (Q). The time, that the
reset level will be present, is determined by the driving circuit.

In general a reset time of maximum 2 us per flip-flop is required when a chain
of flip-flops is to be reset.

Up to 15 flip-flops can be reset without external interconnections. By intercon-
necting the terminals A and P the maximum number of flip-flops that can be re-
set is 30; by interconnecting the terminals B and P maximum 40 flip-flops can be
reset simultaneously.

To reset a flip-flop the output terminal (Q) of the PRI has to be connected to an
input terminal (W) of a flip-flop via a diode OA 85 or OA 95 (anode to Q).

Ambient-temperature range -20 to +60 °C

Weight approx. 20 g

Drawing symbol

CIRCUIT DATA

1

Terminal 1 not connected

2 =W = input
3 = A = to be interconnected with terminal 4 for resetting maximum
30 flip-flops
4 =P = supply + 6 V (internally connected to terminal 9)
5 =B = to be interconnected with terminal 4 for resetting maximum
40 flip-flops
6 = Q = output
7= not connected
8 =N = supply -6V
9=P =supply +6V
10 = E = common supply 0 V
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PR1

POSITIVE RESET UNIT

7250052

Rg

A OE P
3 10 4 9

Circuit diagram
Power supply

Voltages

Terminal 8 :Vy = -6V + 5%
9:Vp =+6V +5%
10 : VE = 0 V common

Currents (at nominal voltage)

IN
W-input at "1" level -3.5mA
W -input at "0" level ~-7.5mA

Ry ZRo
p B
5
Ip
1.1 mA

see diagram on next page.
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2722 001 22001 POSITIVE RESET UNIT PR 1

7250226

E60
<
Fao <
P
"
2
-~
0

0 10 20 30 40 50

— number of flip-flops

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely Vy = =5.7 V and Vp = +6.3 V.

- The temperatures —20 °C and +60 °C, and the tolerances on the supply volt-
ages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA
Input signal (W-terminal)

A "negative low" level applied to the input terminal (W) produces a positive re-
set signal at the output terminal (Q).

Voltage W . 0.2 v
limiting value Vw =max. 6.5 V
Required direct current Iwp = min. 0.1 mA

Required transient current
averaged over 0.7 us IwT = min. 0.08 mA

Voltage -Vw

e
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PR1 POSITIVE RESET UNIT

2722 001 22001

OUTPUT DATA

Transistor,TR2 conducting (reset condition)

Voltage VQ =min. 1.0 V

Available direct current Iop = min. 15 mA

A and P interconnected = min. 30 mA

E B and P interconnected = min. 40 mA

- Transistor TR non-conducting

=min. 0.5 V

Voltage VQ ey VN
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2722 001 10011

0Ss 2

ONE-SHOT MULTIVIBRATOR

Colour : green

The unit OS2 contains.a monostable multivibrator circuit equipped with medium-
speed switching type transistors.

When a positive-going voltage step is applied to terminal A, the circuit ge-
nerates a pulse at the Q-terminals.
The duration of the output pulse is determined by the value of:

(a) the external capacitance parallel to Cy between the terminals K and L
(for pulses longer than the intrinsic value);
(b) the external resistance between the terminals Q] and W (for pulses shorter
than the intrinsic value).
1 |2

Frequency range 0 - 100 kHz o o Q;

Permissible ambient temperature =20 to +60 °C Y

Weight approx. 20 g z E L
WAK L

FElE ¥

Drawing symbol

7249635

CIRCUIT DATA
K N Q;
4 oI 29
z < 2 L
o, L 73
e et i
D, :
R 1 3
==6; % 2 AN 2
IV =
0@ | Vg T3
Al =
1V 2
DJ 7242357 ol
78 64 3 1
L w E

L]
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0Ss 2 ONE-SHOT MULTIVIBRATOR 2722 001 10011

Terminals

1= Q] = output 1 6 = L = for external capacitor
2 = Q2 = output 2 7 = A = trigger input

3 =W = d.c. input 8 = N = supply (-6V)

4 = K = forexternal capacitor 9 = P = supply (+6V)

5 = not connected 10 = E = common of supply (0 V)

Power supply

8 :VN=-6V_’:5%, -|N=8.8mA

9 1V, = +6V 5%, I, =0.4ma  "ominolvelue

10 : VE = 0V common

Notes - The data given apply to the most adverse supply voltages

for a combination of units, namely Vi ==5.7V andVP:6. 3V.

- The temperatures =20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT REQUIREMENTS

Trigger input signal (A terminal)

A positive-going voltage pulse is applied to terminal A. The leading edge of
this voltage pulsedrives by means of the transistor T, the transistor T,into the
conducting, and the transistor T3 into the non-conducting state.

Y
3.0 ov

Voltage levels VAM = min. -0.7 VN
= max. -VN
-V = min. 0 \
o
= max. 0.2 V
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2722 001 10011 ONE-SHOT MULTIVIBRATOR

0Ss 2

Required current during the transient

averaged over: 0.4 ps IAT = min. 2.4
0.7 ps = min. 1.4

Required direct current 1) IAD = min. 1.3
Rise time

without external capacitor t = max. 0.4

with a capacitor of min. 200 pF

between terminals K and L t = max. 0.7
Duration of driving pulse H = min. 1
Recovery time t2 = min. 6

when the duration of the output

pulse (fo) exceeds7.5ps t, = min. 0.8
Input noise level Vn = max. |
OUTPUT DATA
Voltages and currents
Transistor conducting Output Q,
Voltage -VQ =max. 0.2V
Available direct current _lQD =max. 18 mA
Available current during the transient

averaged over: 0.4 s _IQT =max. 19mA

0.7 ps =max. 25 mA

Transistor non-conducting Output Q
Voltage —VQ =min. -0.7 VN
Available direct current IQD =max. 0.7 mA

mA
mA

mA

pis

pis

9.”.*.?.”!.92
max. 0.2V
max. 6 mA
max. 15 mA
max. 21 mA
9.‘.‘."P_"I_C32
min. =0.7 VN
max. 0.25 mA

1) This is the current flowing to the input of the OS2 during the input pulse
afterdecay of the outpur pulse, if the duration of the input pulse is longer.

2
) The recovery time ty is startingat the trailing edge ot

at the trailing edge of V 2 when >t

Q 1

V, when t

A

1

>t and
o

{1111
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0S 2 ONE-SHOT MULTIVIBRATOR 2722 001 10011

Switching and delay times

These data refer to an input signal as specified under "Input Data".

T 90% 90%
Input A Vam
_—i_j‘t 10, F-10%
T
L7
output G
output Q, [
10%
tra
a t | t
7243554
Unit unloaded Output Q, Output Q,
i - = + . 0.4
Rise delay td foa T max 0.4 ps
Rise time t = max. 0.2 ps max. 0.2 ps
= + . " -
Fall delay fed top +max 0.5 ps
Fall time t, = max. 0.4 ps max. 3 ps

Duration of the output pulse

Unit unloaded

Intrinsic value t,= max. 4 ps
1

With resistor of 12kQ )

between terminals Q; and W t,= max. 2 s

With acapacitor between terminals K and L, at an ambient
temperature of 25 °C and supply voltages V) = -6 V and
Vp=+6V, see figure given below.

For larger capacitances logt is proportionate to log C.

——

) minimum permissible value
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2722 001 10011 ONE-SHOT MULTIVIBRATOR 0SsS 2

W
t
(psec)|
5
3 //
107 =
5
¥ d
7
2 /
S
0
5
2
! 2
10° 2 5 0 2 s w0t 2 5 10°
7242414 C(pF)

Stability of pulse duration

A variation of the supply voltage VN of 5 % varies the pulse duration by less
than 1 % in the same direction.

The influence of a variation of the supply voltage Vp of 5 % is negligible.

: : : o~ . :
An increase in ambient temperature by 1 "C gives a reduction of the pulse
duration of less than 0.5 % and vice versa.

Note. In case an electrolytic capacitor is used for C__ care should be taken
that its + terminal is connected to terminal é.

1111118
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2722 001 13011 PD1

PULSE DRIVER

Colour: green

The unit PD1 contains a monostable multivibrator with a built-in trigger
gate. It is mainly intended as a clock source, delivering trigger pulses for a
great number of flip-flops FF1, FF2, FF3, and FF4 or as a counter driver.

The trigger gate can be controlled by a d.c. voltage level applied to terminal G.
The number of condition inputs can be extended with the aid of external diodes
OA85/0A95 at the extension input E.G.

When a positive-going voltage step is applied to terminal A, the unit generates

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

The duration of the output pulse can be increased by means of an external capacitor
between the terminals K and L (for pulses longer than the intrinsic value, e.g.
necessary when driving a FF4 or 2PL2).

For mounting in the chassis 4322 026 38240 a printed-wiring board PDA 1,
catalogue number 4322 026 34710, is available. On this standard printed-
wiring board up to four PD 1's can be mounted (see section "ACCESSORIES
FOR CIRCUIT BLOCKS 1-SERIES").

|7
Frequency range : see INPUT DATA 2N .
. y o e PD1
Permissible ambient temperature : =20 to +60 "C o]p
) WA K L GEG
Weight : approx. 20 g FTF TR
7249711
Drawing symbol
N
e
é& 3R, %Ra é“‘s 3Ry
> @DZ < (r - -
N
R TR, Zoa
h 4 =
Ao-—@—‘ o Dg; kR @) L
" el (Y wy & ZRe
'c | R ZRe T
KO———3 i EER3 <
LGG = )
DA 1 7250268
05 2 Olo 10 09
EG G W E P
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PD1 PULSE DRIVER 2722 001 13011

T

CIRCUIT DATA
Terminal 1 =A = trigger input 6 =L = for external capacitor
2=G = gate input 7 = Q = output
3=K =for external capacitor 8 =N =supply =6 V
4=W =d.c. input 9=P =supply +6 V
5 = EG = extension gate input 10=E = common supply 0V

Power supply

Terminal 8: VN = -6- V+5%, -l =26 mA (T] conducting)
=51 mA (T, conducting)
9:VP =+6V+5%, lp =0.4mA
10: Vg =0V common

Notes - The data given apply to the most adverse supply voltages
for a combination of units, namely V= -5.7 V and Vp=6.3V.

o
- The temperatures =20 °C and +60 °C, and the tolerances
on the supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive
sign is used.

INPUT DATA

Input Signal Requirements

A positive-going voltage step is applied to input terminal A. This voltage step
generates a pulse at the output Q if the gate has been opened by an appropriate
gate input signal on terminal G.

Yo oV
QF(E 90%
Vam
Yo 10%
tr| ty l t2
i i 7245038
Voltage Vam = min. =0.7 W
= max. - VN
-Vo =min. 0 V
=max. 0.2 V
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2722 001 13011

PULSE DRIVER PD 1

Required direct current

Required average current during
the transient

Rise time
Pulse duration

Recovery time

Note

lap =min. 1.7 mA
'AT =min. 1.5 mA
(practically independent of rise time)
fr =max. 0.7 Hs
by = min. 1 s

ty =min. 6 ps
(without external capacitor)

t =min. 11 Ms
(with Cgy1 = 1000 pF between
terminals K and L)

Type of diodes and maximum number to be
connected in parallel at terminal K:

6 x OAB5/0A95.

A d.c. voltage level is applied to terminal G. A "negative low" voltage opens

the gate.
Cate open Cabe slosed

Voltage Vg =min. 0 V min. - 0.7 VN

max. 0.2 V max. = VN
Required gate current lgp =min. 1.75mA  min. 0.5 mA
caused by negative transient
of VA
Required average current 'GT: min. 1.2 mA

during the positive transient
of VG

Gate Setting Times:

When the gate changes
at random:

Without external t
gs

capacitor

With an external
$ capacitor of 1000 pF
between K and L

13
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PD1 PULSE DRIVER 2722 001 13011

I

to open gate to close gate
When the gate level
changes within 1 ps
after the positive going
edge of the triggersignal:
Without external  t =min. 6 s 0
capacitor g
With external =min. 11 s 0
capacitor of 1000 pF
between K and L
Notes - The gate setting time is the time the gate (G)-signal shall
be present in advance to open the gate for the trigger

(A) =signal.
- The absolute maximum value of the external capacitor is 1000 pF.

- Type of diodes and maximum number to be connected in par-

allel at terminal EG: 6 x OA85/0A95.

W-terminal (base connection transistor T1):

Transistor T non-conducting:

Voltage Vy =min. 0.2V
limiting value Vi =max. 2.5V

These voltages may be applied for max.
5 ps and a max.freq. of 100 kHz

Transistor T conducting:

Current (limiting value) -y =max. 2 mA
(at -VW =max. 0.5V)

Up to max.6 output-Q terminals of pulse logic units 2.PL2 may be connected to
the W-input terminal of the PD 1 each via a resistor of 560 Q + 5%.
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2722 001 13011 PULSE DRIVER PD 1

OUTPUT DATA

Voltages and Currents

Voltage Vg =max. 0.2V
Available direct current -IQD = max. 65 mA

Available current during the tran-
sient: averaged over 0.7 ps —|QT =max. 90 mA

Voltage Vq =min. - 0.7 V|
= max. = 0.84V
90% 90%
Switching and Delay Times: )
input A
These data are for orientation . .
only and refer to an input —%9
signal as specified under tag L M
INPUT DATA.
90% 90%
::utput(l1
frdztrA+O.2ps 1o
(fully loaded) tra [t to | ta .
ext. capacitor between

Unit max. loaded with: tr +to: terminals K and L :

20 x FF1 or FF2 max. 1.5 ps none

5 x FF3 min. 1.2 ps none

20 x FF3 max. 2 us none

20 x FF4 (at 70 kHz) max. 4 us Cext = 1000 pF + 5%

(absolute max. value
Of Cexf).

The recovery time ty is starting at the trailing edge of V5 when t{>t, and at
the trailing edge of Vq when t > t; (t] = duration of input pulse V4).

The typical output pulse duration of an unloaded pulse driver PD 1, triggered via
a PL 2 unit (at 70 kHz): t, + t5 = 3.2 ps.
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2722 032 00011 PA 1

POWER AMPLIFIER

The PA1 consists of an n-p-n/p-n-p transistor amplifier circuit, designed to
be used as a power amplifier in the range of circuit blocks. The amplifier is
non-inverting, and can be driven directly by the circuit blocks FF1,FF2,FF3,
FF4, GI1, 1A1, IA 2and OS 2

The output loadability is 600 mA at 60 V (abs. max. values). The built-in diode
across the output terminals protects the output transistor against voltage transients
which occur when the unit is driving an inductive load.

The circuit is mounted on an epoxy-paper printed-wiring board, the output
transistor is provided with an aluminium heat sink.

s

Frequency range : 0-100 Hz EIN o Jes
Ambient temperature range: =20 to +60 °c :; |F; PA1
Weight : approx. 60 g ‘?’7
CIRCUIT DATA .
Terminal: 1 =E = common supply 0V J o s? g
2=P =supply +6 V
3=N1 =supply -6V
4=N2)
B N2$=supply abs. max. 60V
6=Q = output
7=W = input

Power Supply

Il

Terminal: 1:V 0V common

E
2:VP = 6V +10 %, IP =max. 20 mA 1)2)
3: N -6V £10 %, _lN] =max. 70mA(T2 non-conducting)
4) =max. 110mA (T, conducting)

$'VN2 =max. 60V, —Iszmax. 600 mA™ 1) 2)

1) The sign is positive when the current flows towards the unit.

2) When -V g is applied to the unit ,care must be taken that Vp ispresent as
well, otherwise transistor T2 may be damaged.

Iiifl
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PA1 POWER AMPLIFIER 2722 032 00011

MECHANICAL CONSTRUCTION

7242163

The dimensions (approx. 71 mm x 50 mm x 27 mm) and terminal location can be
seen from the figure given above. Since the aluminium heat sink is insulated
from the circuit, no special measures need be taken as regards mounting of the

unit.

In the mounting chassis 4322 026 38240 the PA 1 is to be mounted directly
on a printed-wiring board. On such a standard printed-wiring board PAA 1
up to four PA 1's can be mounted, the next position in the chassis being left
empty.

To ensure proper cooling of the unit, the PA 1 has to be mounted in such a
way that a free flow of air through it is guaranteed.
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2722 032 00011 POWER AMPLIFIER PA 1

INPUT DATA
Input Signal Requirements 2)

A d.c. voltage level is applied to terminal W.

Output-transistor conducting

Voltage -Vw = 2?: 8'2 x
Current 'w = min. 2.5 mA 1)
Qutput-transistor non-conducting
Voltage -VW = min. 4.25 V
Limiting value = max. 13.2 V
Current —IW = min. 0.1 mA 1)
OUTPUT DATA
Output Signal Characteristics 2)
Output transistor conducting
Voltage —VQ = max.0.75V
Load current _IQ = max. 600 mATl)
Qutput transistor non-conducting
Voltage -VQ = max. iﬁ) \ (ie.pﬁn.denf on the value of
N2 Which is abs. max. 60 V.)
Leakage current —!Q = max. 14.5mA 1)
Y

7242201

1) The sign is positive when the current flows towards the unit.

2) These data apply to the most adverse working conditions for a combination
of units, namely to supply voltages Viy = =5.4 V and Vp = +6.6 V. Unless
differently specified, all the voltage and current figures quoted represent
absolute maximum values.
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PA 1 POWER AMPLIFIER 2722 032 00011

il

Switching and Delay Times (for orientation only)

A square wave input signal is applied with an amplitude of 4.25 V, a rise time
of max.2.2 ps and a fall time of max.2.5 ps

Unit loaded with a resistor of 100 Q

Rise delay fg = max. 15 ps
Rise time ’rr = max. 120 ps
fall delay feg = max. 70 ps
fall time fe = max. 60 s

The unitis provided with a built-in diode to protect the output transistor against
voltage transients which occur when an inductive load is switched. This protec-
tion is realised at the expense of avery long fall delay time of the current in this
load. At supply voltages below 60V, however, a wire jumper in series with
this diode can be interchanged with a resistor to decrease this delay time.
The maximum permissible value of this resistor is given in the figure below,
with the current flowing through the load at the moment of switching-off as
parameter.
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2722 009 00011 2.DCA 2

DUAL DECADE COUNTER

The unit 2.DCA 2 contains two identical decade counter units, mounted
on a printed wiring board. Each counter consists of four flip-flops FF3,
connected to operate in the 1-2-4-8 code. To achieve this operation, it is
provided with a gate-diodewith the result that six of the sixteen possible po-
sitions are skipped. The flip-flops can be reset by means of a common positive
signal.

The reset diodes Dy up to Dginclusive and the gate-diodes Dy and Dy are
mounted on the printed wiring board as well.

The printedwiring board is providedwith plated=-through holes.and single=-sided
gold-plated contacts.

With the mating connector , 2422 020 52592, not supplied with the dual
decade counter, the printed wiring board of standard dimensions (121.8mm x

x 180.3mm x 1.6mm) can be used directly in the standard mounting chassis,

catalog number 4322 026 38240.

The fixation of the circuit blocks FF3 to the p.w. board is secured by means
of locking tags, catalog number 4322 026 33690.

Pulse repetition frequency range: 0 - 100 kHz
Ambient temperature range: -20 to +60°C

Weight: approx. 210 g
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2.DCA 2 DUAL DECADE COUNTER 2722 009 00011

03 9 4 8 5 7 6
T o e
A 8 c by D
~4N Q‘l 0:. i 0|| 027. N 0|1 0: &N 0‘| 012
[ulg  FFa e Fr3 o Fro [l Fr3
; PWlAlAz"Ifzr : PW|A|A1“I/1K g Pwi A A2Ws K : PwiA1 AL We K
3 T ET<FET s T s« T
[] s - H
MEIIED B B ®o
22-P
23-E
21-N
1y, 1B 129 17 13, 16, 72\ 1o 15
T E I F 6 [ Ty H I
N Q‘I le LeN Q‘l Qz;. BN Q‘! 022 LelN Q‘| sz
e FF3 L e FF3 ) L de Fr3
P A AW, K P, A AWy K P, A AW, K TPw, A, AWy K
s« cFRT fT-FT=T sT-PlT
2 ik [ - -
2 @9 Ds @9 Ds 3 @9 Os
Terminal
1=V; =reset input counter 1 13= QIG = output 1 flip=-flop G
2=A; =a.c. input counter 1 14 =Qqy = output 1 flip-fiop H
3=Q, = output 2 flip-flop A 15 = Qg = output 2 flip-flop H
4= Qqp = output 2 flip-flop B 16 = QZG = output 2 flip=flop G
5 = Qpc = output 2 flip-flop C 17 = Qg = output 2 fiip-fiop F
6 = Qpp = output 2 flip-flop D 18 = Qo = output 2 flip-flop E
7 =Qqp=output 1 flip-flop D 19=A, =a.c. input counter 2
8 = Q¢ = output 1 flip-flop C 20 =V,  =reset input counter 2
9 = Qg = output 1 flip-flop B 21 =N = common negative supply
10 = Qqp = output 1 flip-flop A 22=P = common positive SUppl;6V
11=Qg =output 1 flip-flopE ~ 23=E = common supply OV *¢V
12 = Qqf = output 1 flip-flop F
Power Supply
Terminal 21: VN ==-6V +5%, —IN = 70mA ( Noniirialvalosofthe
22; Vp =16V £5%, lp =4.8mA 5 current
23: Ve = ov
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2722 009 00011 DUAL DECADE COUNTER 2.DCA 2

Notes: - When a current is flowing towards the unit, the positive
sign is used
- The datagiven apply to the most adverse supply voltages
for a combination of units, namely
Vi =-5.7V and V, = +6.3V
- The temperatures =20 C and +60°C, and the tolerances
on the supply voltages are absolute limiting values.

Dimensions and Terminal Location

180.3 max 14.5

— B ST |
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- - 164~
4 o 4 o ™ ™ o 17—
w w w w 8l

4 o 91 w w w
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155t SE
- - 21| b
~ - 22{ —

23

7263761

INPUT DATA

Input Signal Requirements

Trigger Input Signal (A1 and/or A, terminals)

A positive-going voltage step is applied to terminal A. This voltage step ad-
vances the counter one position.

ov

tr~ 1y \ 2
Tl e 70258
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2.DCA 2 DUAL DECADE COUNTER 2722 009 00011

Voltage VaAM =min. -0.7V
= max. -W
-Vo =min. ov
=max. 0.2V
Required direct current lA]D(IA2D) =min. 1.75mA
Required current during the transient )
averaged over 0.4ps IATT (Ipo7) = min. 6mA
0.7 ps =min. 4.5mA
Rise time tr =max. 0.7us
Pulse duration h = min. 1ps
to = min. 8 s
Input noise level A = max. v

peak to peak

Reset Input Signal (V4 and/or Vo terminals)

For resetting the counter a positive d.c.voltage is applied to terminal V. This
signal causes all Qq~terminals to reach a "negative-high" andall Q,-terminals
to reach a "negative-low" level.

Input level during reset

Voltage Vo1 (Vo) = min. v
=max. 10V
Current 1 (|V2) =min. 3.6 mA

During counting it is recommended that terminal Vy and/or V, are connected
to a voltage level.

Voltage "Vv] (-Vv2) =min. 0.4V
=max. 15V
Current 'Iv] ('|v2) =min. 0.12mA (at 'Vv] (—VV2) =0.4V)

OUTPUT DATA
These data apply to the various flip-flop stages.
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2722 009 00011 DUAL DECADE COUNTER 2.DCA 2

Output Signal Characteristics

Transistor non-conducting

Voltage: -Vq = min. -0.7VN

Available direct current IQD =max. 0.7mA

Transistor conducting

Voltage -Vq=max. 0.2V v
= min. ov —_—
output Q] output Q9 —
Flip=Flop | Flip=Flop| Flip=Flop |Flip=Flop |Flip~Flop | Flip-Flop
A-B-C D-H A-E B-F C-G D-H
E-F-G-
max.
available °Vgr‘fea OV 1ImA | T1mA 4mA 5mA 6mA | 11mA
current RS
during a
transient |9VEragec over  j4ma 14mA 9mA | 2.5mA 10mA 14mA
~lgyy 0.7 ps
P 6mA | 5.1mA | 3.4mA | 4.25mA |5.1mA | 6mA

Maximum Speed:

For all loads within the limits mentioned above, also applied simultaneously,
the maximum counting speed of 100 kHz is guaranteed.

Output levels during counting

position 0 1 2 3 4 5 6 7 8 9 O

WRPRPIY VLT g O I i I Oy O Iy

pret@aEl—/] /L
output Qg (B 2F) r I_—J_— ov
output ch (QZG ) T ov

outputQyp (AzH) ov

ov

ov

7243762

The output levels at the Qy-terminals are shown in the figure above.
Note that when a Qp output is at "negative-low" level the corresponding Q
output is at "negative-high" level and vice versa.
After 10 positive-going voltagesteps at the input terminal A (A,), the output
terminal Qyp (Qop) delivers one positive-going voltage step, whilst the de-
cade counter has resumed its initial position, namely all Qy-terminals being
at OV level.
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2722 009 00021

BCA 1

REVERSIBLE COUNTER

The unit BCA 1 consists of five flip-flops FF4 and five dual pulse logic's
2.PL2, mounted on a printed-wiring board, interconnected to operate as a
bi-directional shift register. A bi-directional decade counter can be realised
by interconnecting the gate (G)-terminals of the first flip-flop with the out-
put (Q)-terminals of the fifth flip-flop and the gate (G)-terminals of the fifth
dual pulse logic with the output (Q)-terminals of the first flip-flop. These
interconnections have to be made externally in such a way that the Q1- re-
spectively Q2-terminal has to be connected with the corresponding G1- re-
spectively Go-terminal.

The flip-flops can be reset by means of a common positive signal. The five
reset diodes D1 up to D5 inclusive are mounted on the printed-wiring board
as well. The printed-wiring board is provided' with plated through holes and
single sided gold plated contacts.

With the mating connector catalog number 2422 020 52592, not supplied with
the reversible counter, this printed-wiring board of standard dimensions
(121.8 mm x 180.3 mm x 1.é6mm)can be used directly in the standard mount-
ing chassis catalog number 4322 026 38240. The fixation of the circuit blocks
FF4 and 2.PL2 is secured by means of locking tags catalog number 4322 026
33690.

Pulse repetition frequency range: 0 - 70 kHz
Ambient temperature range: —20 to +60 °C
Weight: approx. 250 g
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2722 009 00021

REVERSIBLE COUNTER

BCA 1
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2722 009 00021 REVERSIBLE COUNTER BCA 1

Power Supply
T inal 21: = = U0 | g
SR Yy =0 8%, =iy =Ban 2 Nominal value of the
225 VP =+6V £5%, 'P = 3mA current
23: Vg = OV
Notes - When a current is flowing towards the unit, the positive
sign is used
- The data givenapply to the most adverse supply voltages
for a combination of units, namely
VN = -5.7V and Vp = +6.3V
~ Thetemperatures =20 °C and +60°C and the tolerances on
the supply voltages are absolute limiting values
Dimensions and terminal location
_ L( i f (
e 180.3 max 14.5
- - " n it i |
|- - - - - 2 I
- - - - ol 3
L o 0, L 1L, 4
C C C C C 5
£ C £ r - C £ r i o 3
C C [ C C 8
L L [ C C 9
= - S - - 10
—F — —r = T @ a{—
« - - - N m—
B E R E s E a E 5 o=
] ] ] ] ] iy
4 © 4 » 4 4 4 :9, =
12 (132172121712 ]¢° 18{—
3 %= g™ g ™ g g = 191~
] ] ] ] ] 20{[~
- - - - . 214
e, B ~ L = . ;‘g‘J—_
INPUT DATA
Input Signal Requirements
Trigger Input Signal (A or Aj terminal)
A positive-going voltage step is applied to terminal A. When this voltage step
isapplied to terminal A| the counter advancesone position, when it is applied
to terminal A, the counter reverses one position.
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BCA 1 REVERSIBLE COUNTER 2722 009 00021

L

Voltage Vpp =min. =0.7W

=max. = W
-Vp =min. ov
=max. 0.2V o | 2
7242569
Required direct current In1p (la2D) = min.  8.8mA
Required current during the transient:
averaged over 0.4ps ATT (|A2T) =min. 30mA
0.7 ps =min. 22.5mA
Rise time t, =max. 0.7ps
Pulse duration t] = min. 3ps

f2:min. 11 ps

Input noise level V,, = max. 1V p-p

Gate Input Signal (G and G or Ggand Gy terminals)

Ad.c. voltage level is applied to these G-terminals

gate open gate closed
Voltage -Vg = min. ov min. VAM
=max. 0.2V max. VN
Required gate current caused by
negative transient of Vppm IGD =min. 1.75mA min. 1.2 mA
Required average current during the
positive transient of V5 lgr =min. 1.6mA
Gate setting time
when the gate input level changes at
random tgg =min.  17ps  min.  25ps
when the gate input level changes
within 2ps after the positive going
edge of the trigger signal tes = min. 1lps  min. 11 ps
Notes - The latter applies to the shift register configuration so

that the max. shift frequency is approximately 70 kHz
- Duringtriggering the G levelsshould not be at zero volt-
age level simultaneously
- The gatesettingtime is the requiredwaiting time between
the last G level change and the positive-going edge of
the trigger pulse
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2722 009 00021 REVERSIBLE COUNTER BCA 1

Reset Input Signal (V-terminal)

For resetting the counter a positived.c. voltage is applied to terminal V. This
signal causes all Qj-terminalstoreach a "negative high" andall Qp-terminals
to reach a "negative low" level.

Input Level during Reset

Voltage Vv, =min. 1V
=max. 10V
Current ’v =min. 4.5mA

Duringshifting it isrecommended that termina! V is connected toa voltage level:

Voltage =V, = min. 0.4V
=max. 15V
Current -l =min. 0.15mA
(ot—\/v= 0.4V)

OUTPUT DATA
These data apply to the various flip-flop stages:
Qutput Signal Characteristics

Transistor non-conducting

Voltage VQ© min. =0.7Vy

Available direct current lqp=max. 0.7mA

Transistor conducting

Voltage -V~ max. 0.2V
= min. ov

flip-flops flip-flops
B-C-D A-E
averagedover0.4ps [max. 8mA[max. 9.4mA

available current
during the transient -l T|averagedover 0.7ps  |max. 11mA[max. 12.4mA

available direct current -IQD max. 3.75mA|max. 4.25mA

These current data apply to the unit, operatingas a bi-directional shift register.
When the unit is interconnected to form a bi-directional decade counter the
lowest current values of -l and -lqp are valid for all flip-flops.
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BCA 1 REVERSIBLE COUNTER 2722 009 00021

Output levels during counting, when the unit is externally interconnected to
form a bi-directional decade counter, To this endterminals 2 and 5, 3 and 4,
12 and 15, 13 and 14 have to be connected.

The output levels at the Q-terminals can be taken from the figure below.

position 0o 1 2 3 & 5 6 7 8 9 0

ov
i SN I s N 6 I N
input Ay, forward 64
outputQpy  —I l -
output Qg ___] l__— -
outputQqc ____J I—. -
outputQip ___—I 1—_ -
output Qi —I L_
outputQya s | ov
outputQyg e e ov
outputQyc ——— B masisinsae ov
outputQyp __j r ov
outputQag I J__ oV

g g B g 7

reverse

0 9 8 7 6 5 &4 3 2 1 0 position

7243758

Note thatafter 10 positive-going voltagesteps at the input terminal Ay (A),
the output terminal Q.- (Q.,, ) deliversone positive-going voltage step, whilst
the decade counter has retaken its initial position, namely all Qp-terminals
being at OV level.
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2722 009 00031 DCA 3

Ll

DECADE COUNTER AND
NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

RZ 22603-6

This assembly contains one decade counter together with the decoding and driv-
ing circuits for the numerical indicator tubes ZM 1000, ZM 1020, ZM 1040 or
ZM 1080, mounted on a printed-wiring board.
The counter consists of four flip-flops FF 3 (catalog number 2722 001 00021),
connected to operate in the 1-2-4-8 code. The flip-flops can be reset by means
of a common positive signal; the reset diodes Dj up to and including D4 are
mounted on the printed-wiring board as well.

The printed-wiring board, provided with plated-through holes and double-sided
goldplated contacts, is made of glass-epoxy material.

With the mating connector, catalog number 2422 020 52591, (not supplied with the
DCA3), 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 (catalog num-
ber 4322 026 38240).

The circuit blocks FF 3 are secured to the printed-wiring board by means of
locking tags (catalog number 4322 026 33690).

Pulse repetition frequency range : 0 - 100 kHz
Ambient-temperature range 2 -20 to +60 °C
Weight 3 approx. 150 g
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2722 009 00031

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

DCA 3
CIRCUIT DATA
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2722 009 00031

DECADE COUNTER AND NUMERICAL DCA 3
INDICATOR TUBE DRIVER ASSEMBLY

Terminals % components side 230
1= not connected e iR
2= internal connection
3= not connected
4 = internal connection
5= not connected
6= not connected
7= not connected
8 = not connected
9 =73 =QA = output 1 flip-flop A

10 =B = Qgp = output 2 flip-flop B

11= not connected

12 =C = Q¢ = output 1 flip-flop C

13 =D = Qp = output 1 flip-flop D

14 = D = Q2D = output 2 flip-flop D

15 = A =Qgp = output 2 flip-flop A

16 = Wy = Wy of flip-flop B

17 =Wy = Wy of flip-flop A

18 =Wy = W of flip-flop D

19 = Wg = W of flip-flop C

20 = not connected

21 =N= common negative supply -6 V

22=P = common positive supply +6 V

23 =E = common supply 0 V
la =Qg = digit number 9
2a=Qg = digit number 8
3a=Q7 = digit number 7
4a = Qg = digit number 6
5a =Qs5 = digit number 5
6a =Qq = digit number 4
7a =Q3 = digit number 3
8a =Qg = digit number 2
9a =Q = digit number 1

10a = Qg = digit number 0

1la =B =Q)B = output 1 flip-flop B

12a = not connected

13a = not connected

14a = C = QC = output 2 flip-flop C

15a = Wg = Wy of flip-flop C

16a = Wg = W of flip-flop D

17a = W3 = W of flip-flop B

18a = W; = W of flip-flop A

19a=A = a.c. input counter

20a =V = reset input counter

2la = not connected

22a = not connected

23a=E = common supply 0 V |
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DCA 3 DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

2722 009 00031

U

Power supply

Terminal 21 tVN=-6V 5%, -IN= 42 mA nominal value
22 :Vp =+6 V5%, Ip =8.8mA of the current

23=23A:VE=0V

Notes

- The data given apply to the most adverse supply voltages for a combination of

units, namely VN = -5.7 Vand Vp = +5.7 V.

- The temperatures —20°C and +60 °C and the tolerances on the supply voltages

are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA

Input signal requirements

Trigger input signal (terminal Aj)

A positive-going voltage step is applied to terminal Aj. This voltage step ad-

vances the counter one position.

ov

Voltage VAM : Z:; _O;
= min
Vo = max. 0.

Required direct current

Required current during the

transient averaged over 0.4 us I = min
over 0.7 us AT = min. 4.
Rise time ty = max. 0.
Pulse duration 51 = min.
t2 = min.

7 VN
VN
0V
2V

IAlD = min. 1.75 mA

6 mA
5 mA
7 us
1 us
8 us

B90
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2722 009 00031 DECADE COUNTER AND NUMERICAL DCA 3
INDICATOR TUBE DRIVER ASSEMBLY

Reset input signal (terminal V1)

For resetting the counter a positive d.c. voltage is applied to terminal V. This
signal causes all terminals Q] to reach a "negative high" and all terminals Q2
to reach a "negative low" level.

Input level during reset

= min. 1V
Volage VVl = max. 10 Vv
Current IVl = min. 3.6 mA

During counting it is recommended that terminal V] is connected to a voltage
level.

= min. 0.4V
Veltage —Vvl = max. 10V
Current —IVl = min. 0.12 mA (at —VV1 =0.4V)

D.C. input (terminals W)

A d.c. voltage level is applied to terminals W) up to and including Wg. A posi-
tive voltage drives the corresponding transistor into the non-conducting state
and a negative voltage drives the transistor into the conducting state.

Transistor conducting

= min. 0.6 mA(-Vy=max.0.4V)
= max. 15 mA

= min. 0.2V
Voltage Vw _ ax. 10 vV
Current Iw = min. 0.9 mA

OUTPUT DATA

Decade counter section

The outputs of the gounter (A, A, B, B, etc.) may furthermore be loaded with
two gate invertors GI or two negative AND-gates. Output D of the last flip-flop
is then still capable to drive a next decade.

A, B, C and D are the outputs of the flip-flops which are at 0 V level, when the
decade is set on digit number 0.
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DCA 3 DECADE COUNTER AND NUMERICAL 2722 009 00031
INDICATOR TUBE DRIVER ASSEMBLY

L

Output transistor conducting

min. oV
Veitiage Vg max. 0.2 V
A|K| B |T3 |C|E |D|B
Available direct current (in mA) ‘IQD = 3.4 6]2.15| 3.9] 3| 3.9] 6}5.1
Available transient current
averaged over 0.7 us (in mA) —IQT = 91141 8.4112.918.9112.9114 1| 14

Output transistor non-conducting

Voltage —VQ

1

min. 0.7 VN
= max. VN

A|K |B|'B"|C{E|D|6
Available direct current (in mA) Igp = 0.1|0.l3|0.1'0.1|0.1'0.1|0.13|0.1

Numerical indicator tube driver

The outputs Qg (terminal 10a) up to and including Qg (terminal la) have to be
connected to the pins kg up to and including kg of the numerical indicator tube
ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The anode of these tubes has to be connected via a resistor Ry to the high voltage
power supply Vp.

Output transistor conducting

Voltage VQ = max. 3.2V
Current IQ = max. 6 mA

The available output current (IQ) of the ten numerical outputs Q@ up to and in-
cluding Qg is sufficient to deliver the required current for the numerical indica-
tor tube ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The relation between the permitted value and tolerances of the high voltage
supply Vi and the corresponding anode series resistor R, for the various indi-
cator tubes over the whole temperature range is given in the following graphs.
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2722 009 00031

DECADE COUNTER AND NUMERICAL

INDICATOR TUBE DRIVER ASSEMBLY

DCA 3

7253859

il
ZM1000
600
Vp 4
(V) | | |
f Tamb=—20°C
I,s4.5mA
500 ]
/ P
Tamp = +60°C
R B [ O O Ta >b1.5mA b
+10% | //
350V: 1‘ 7
=10% 1 J
o) A
/ ’ || example ||
/ I p. 1| Vb=350V £10% | |
I ! /, Il R _max113 kR
/ ] "% min 56 k@
200 . [TTTTTITIT
0 50 100 150 200
— Ry (kR)
72513631
|
ZM1020
600
Vi /
(V)
T [ [ Tomo=-20%C[ ]
I, <3mA P
500 yd
Ji 7
/ Tomb = +60°C| ¥/
I.2mA J/
400 / ,/
L y.
+10% //
Isov H +— [ 1/
-10% p4
e B S
300 | A
V. | example =
NP Al Vp= 350V £10%
!/, ; Ra= max168 kS2
ilPd | A= min 82kR
200 AREEEH [TTTTT
0 100 200 300 400
— Rq (kR2)
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DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

2722 009 00031

—r

51264
[ ] [ [ 7 I
ZM1040] | Temp=+60"C /| Il
3mA /] |
600 : :
Vo m
. [
Tamb=-20°C ] ‘ [
SOOJF I,<6mA | [
\
1
EEEw
A.O(ZNL____ ! T
+10%T | “w’i
350V I —+ [ U
-10% |[ T | [ 1]
300_T_<_ _1 | l | l I : |
L I l’; example
/A4 Vp=350V £10% | |
7 H i R, = Max 49 kS
1 A min 42kRQ [
sool LI EEEEE
0 50 150 200
— > Rq (k)
7251262
] [T AT
ZM1080
Ve 600 AR
(V) [ 111
T T T
1 +
500 :
\ I
| T i i
l b=+60°C] )/ \
‘ | L215mA / ]
I T T
400 ———— : // — [
+10% | /, | 1
ssovH + | ] ! I
-10% T ! L ‘
— S e = — T T
300[ - ; [ 1] ]
A example -
| | b Vp =350V £10% | |
Y1 i R . Mmax 88Kk
ﬁ E S min 71k [ ]
sool LA T T 1 T T
0 50 150 200
— R, (kSR)
Wiring capacitance at each Q-output: 500 pF
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2722 009 05001 2.ID 1

DUAL NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

RZ 22603-8

This assembly contains two BCD-to-decimal decoding and driving circuits for
the numerical indicator tubes ZM 1000, ZM 1020, ZM 1040 or ZM 1080, mounted
on a printed-wiring board.

The 2.ID 1 has been designed to operate in conjunction with decade counters in
the 1-2-4-2 (jump at 8) or 1-2-4-8 code, e.g. the dual decade counter assembly
2.DCA 2 (catalog number 2722 009 00011).

The inputs A, A,B, B, C,C, D, Dand A', A', B', B, @, T, D", D' have to be
connected to the corresponding outputs of the four flip-flops of the decade coun-

ter.
The inputs A, B, C, D and A', B', C', D' have to be at the ""0" level for the digit

number O to be indicated.

The printed-wiring board, provided with plated-through holes and double-sided
goldplated contacts, is made of glass-epoxy material. With the mating connector
(catalog number 2422 020 52591), not supplied with the 2.ID 1, 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 (catalog number 4322 026 38240).

Ambient-temperature range : -20 to +60 °C
Weight approx. 100 g
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2.ID1

DUAL NUMERICAL INDICATOR TUBE

DRIVER ASSEMBLY

2722 009 05001

1

CIRCUIT DATA

Qo Qy

Qs

Qs Q; Qg Qg

0|n Thl 3a ?Sﬂ T7u 8a ?911 10a
R, R, Rg
TRy, 2 TRy TRs TRy3 TRys TRy m,gf
Ry Ry7 2Rig
VDR VDR VDR
SRz R Rst 3Ry [' Rig [: }jphﬁ ’ EJR“
1 oic
Dl@_‘ 5 ¢
= D3 { Ds Dg Dy —* Dig —.023
—@E_(}E« FTry® & 3
7 21
TRz TR23
Ras Ry Rag Ry _%Raa Ras 2Ry
)\ Z‘ON
03 CS (46 09 OL d! “10 9
A A B B c T 2] 0
23-23a
OE
Qg [e¥ Q! [eP Q’
0?\0 ?:Zu |230 ‘fma T\sﬁz i;ou 5
R, SR
R, an,‘ TRg :R‘:R, TR,
2 S| VDR S]VOR
Rs03 R22 Rs2 3Ry U Reuo HRu
" %
% 0, 1.0 Do Diz [T+ 101 Dig —1 01 D2g D24
PDPP DS B DG
Dg D22
TRz TR2e
Ras Ras Ry Ry ’—%Rsn 'RJS SRa
13 L A U] L ) e 20 L Rl
N i 8’ 5 ¢ ¢ o' 5'
% components side 23a
| =0 > m |
Terminals ! @
1= internal connection
2= internal connection
3 = A = to be connected to output Q of first flip-flop
4 = C = to be connected to output Q of third flip-flop
5 = A = to be connected to output Q of first flip-flop
6 = B = to be connected to output Q of second flip-flo
o= _ PUEQ ; p B decade counter 1
7 = D = to be connected to output Q of fourth flip-flop
8 = C = to be connected to output Q of third flip flop
9 =B = to be connected to output Q of second flip-flop
10 = D = to be connected to output Q of fourth flip-flop
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2722 009 05001 DUAL NUMERICAL INDICATOR TUBE 2.ID1

DRIVER ASSEMBLY

11 = internal connection

12 = internal connection

13 = A' = to be connected to output Q of first flip-flop
14 = C' = to be connected to output Q of third flip-flop
15 = A" = to be connected to output Q of first flip-flop
16 = B' = to be connected to output Q of second flip-flop
17 = D' = to be connected to output Q of fourth flip-flop
18 = C' = to be connected to output Q of third flip-flop
19 = B' = to be connected to output Q of second flip-flop
20 = D' = to be connected to output Q of fourth flip-flop
21 = N = common negative supply -6 V

22 = P = common positive supply +6 V

23 = 23a = E = common supply 0 V

decade counter 2

la up to and including 10a = numerical outputs Qo up to and including Qg to drive
numerical indicator tube 1

1la up to and including 20a = numerical outputs Q' up to and including Q'g to
drive numerical indicator tube 2

Power supply

n
1

Terminal 21 : V= -6V + 5%, -IN = 8.5 mA } nominal value of the current
22:Vp =4+6V+5% Ip= 7mA required for one ID1
23 : VE 0 V common

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely: VN = -5.7 Vand Vp =+6.3 V

- The temperatures —20 °C and +60 °C and the tolerances on the supply volt-
ages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is used.

INPUT DATA

Input signal requirements (terminals A, A, A', A', etc.)

Input at "0" level

min, OM

Voltage ~¥1 max.0.2 'V

A, A',A,A'|B,B',B,B,C,C,C,C,D,D'|D, D

Required direct current Ij 0 mA 2.1 mA 0 mA

Required transient
current IQT 0 mA 1.1 mA 0 mA
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2.ID1 DUAL NUMERICAL INDICATOR TUBE 2722 009 05001
DRIVER ASSEMBLY

Il

Input at negative high level

= min. 0.7 VN
Voltage Vi _ max. Vg
A, A A, A BB, B F,cc,CC,D,D B,
Required direct current -Ij 0.57 mAI 0.6 mA
Input impedance equivalent to a capacitance of approx. 150 pF

Operational data

- When an ID 1 is driven from a decade counter with flip-flops operating in the
1-2-4-8 code, these flip-flops may be additionally loaded with two negative
AND-gates, or with two GI's if the decade counter is equipped with FF 3 flip-
flops, or with one GI if the decade counter is equipped with FF 1 flip-flops.
Output D of the last flip-flop is capable of driving a following decade counter.

- A,B,C,Dand A", B', C', D' must be connected to the outputs of the flip-flops
which are at "0" level, when the decade counter is set on digit number 0.

OUTPUT DATA

The outputs Qo up to and including Qg and Q' up to and including Q'g have to be
connected to the pins kg up to and including kg of the numerical indicator tube
ZM 1000, ZM 1020, ZM 1040 or ZM 1080.

The anode of these tubes has to be connected via a resistor Ry to the high volt-
age power supply Vp.

Output transistor conducting

Voltage Vq = max. 3.2V
Current IQ = max. 6 mA

The available output current (IQ) of the ten numerical outputs Qg (terminal la
and 1la) up to and including Q9 (terminal 10a and 20a) is sufficient to deliver the
required current for the numerical indicator tube ZM 1000, ZM 1020, ZM 1040 or
ZM 1080.

The relation between the permitted value and tolerances of the high voltage sup-
ply Vp and the corresponding anode series resistor R, for the various indicator
tubes over the whole temperature range is given in the following graphs.
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2722 009 05001

DUAL NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2D 1

7253859

1=
ZM1000
600
Vp /
(V) -
f Tamb = -20°C
500 I,<4.5mA
7
/ /
Tamb = +60°C
Loo,ﬁ_____ B Iu>1.5mA4
+10% | //
350V: { 7
-10% l
I e o 2 o e o eyl s A
300 N AT
/ J | example
/ 1 L] Vo= 350V £10% [ |
/ ! /N | _max113 kR
/ . il | A min 56 kQ [
200 1 TTTTTTT
0 50 100 150
— Ry (kR)
1 72513631
1 /
ZM1020
600
Vi
(V)
T Tamb=-20°C /
I, <3mA ]
500 y
/ 7
Tamb = +60°C] //
i I,2imA /
400 /
e P4
+10% Y
ssovif+ [ /] P
~10% A _l __A_.,r//
300 i ,’ -
[ V. 1 example ||
P 4R V= 350V£10% | |
/, 1 _ max168 kG2
} Rg="% -
] / I min 82k
200 P A | L O
0 100 200 300 400
— Rq (kS2)

April 1968

B99



2.ID1

DUAL NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 05001

il

7251264

L.d [T TS
ZM1040)] /| Tamb=+60%C
I, >3mA
600 Ll
Vi
V) / /
T Y.
Tamb=-20C|/ /
5007 1, <6ma [ 4
/ /
ool T
ﬂo%f NEr4
3sov H —+ 1/
-10°% li
300 T 14
/ ‘i,i example | |
PAIR Vp=350V £10% | |
1/ 1 _max 49 kR
I : i A" min 42kR
- L EEEEN
0 50 100 150
— Rq (kRQ)
7251262
[ 1
ZM1080 /
v 600 Tamb =-20°C| J
o I, <35mA
(V) .
500 7/
/
J [ Tamb=+60°C| /]
L215mA /
400 pd
bk sluab sl st /
+10% /,
ssovH )4 r
-10%
300 A TEA
f example ||
A/ | Vp =350V £10% | |
AD4 : R, — max 88k
// ; A= min MkR [
{7/ j
Seal [TTTT]
0 50 100 150 200

Wiring capacitance at each Q-output:

— Rq (kS2)

max. 500 pF
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272215100011

POWER SUPPLY UNIT

15945/4

Input voltage 220 Vg and 235 Vyc
Output voltage +6 Vdc and -6 Vgc

APPLICATION

This power supply unit has been designed for use with the circuit blocks of the
100 kHz- and the 1-series. However, it is also suitable as a supply for other tran-
sistorised circuits.

CONSTRUCTION

The unit is dimensioned for mounting in the standardized 19" chassis. The power
supply unit fits in chassis 4322 026 38240; the base plate of the unit then replaces a
side plate of the chassis. The supply unit occupies the same space as four printed-
wiring boards.

Dimensions 215x 125x 70 mm

Weight 1.5 kg
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2722151 00011

POWER SUPPLY UNIT

TECHNICAL PERFORMANCE

Input voltage 220 Vae =~ #10 %, -15 %

235 Vg +10 %, =15 %
Frequency 50to 60 Hz
Fusing 1 A fuse in the 220 V winding only

-6 V output 1)
Output voltage

6 V, adjustable +3 % (RS, see diagram)

Output current 600 mA
Stability ratio at 220 V 450:1

Ripple voltage 50 mVyns
Output resistance 0.3

Output impedance at 10 kHz 0:2 @
Temperature coefficient -3 mV/degC

+6 V output 1)
Output voltage

6 V, adjustable +3 % (R10, see diagram)

Output current 150 mA

Stability ratio at 220 V 360:1

Ripple voltage 50 mVyms

Output resistance 15 @

Output impedance at 10 kHz 05 R

Temperature coefficient +6 mV/degC
Operating-temperature range -20to+60 ©°C
Storage-temperature range -20to+75 ©C

In systems requiring more than one power supply unit, the earth tags (marked
"0 V") may be interconnected, the positive tags (marked "+6 V') and the nega-
tive tags (marked "-6 V") must remain strictly separated.

When a system is put into operation for the first time, the output voltages of the
power supply units have to be adjusted to 6 V under nominal system load.

1) All values are given for full load.
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POWER SUPPLY UNIT

27221510001
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4322 026 33630

PAA1

PRINTED-WIRING BOARD FOR FOUR UNITS PA 1

This printed-wiring board fits the mounting chassis 4322 026 38240. It can be used
directly with the aid of the mating connector 2422 020 52592. On this board up to
four PA 1's can be mounted, the next position in the chassis being left empty.

- 121.810.2

unit nr. II

unit nr. I

_J4L | 1803
i | =03
| @ olle )|
| 1 |
! I
II |l
| |
| i
s ol |
L i
_
|‘ 117502
Terminal location: 72436491
1=E = common supply 0 V 12=W = input PA1l
i inal
(interconnected to terminal 1) 18=0 = oxpuePil
2 = not connected 14 = Ny . oy
3 = not connected 15 = Ng SRR Mt
l; z ;’32} sipply max. 60V 16 =W = input PA1
2 unit nr. IV 17=Q = output PA 1
6 =Q = output PA1 18 = No N oy
=W = input PA1l 19=N2}Sppy e
S z gz } supply max. 60 V 20 = N} = common supply =6 V
2 21=P = common supply +6 V
10= = 1 i .
Q output PA unit nr. III =B = gommen supsly 07
11=W = input PA1 93 = E

= common supply 0V
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PAA1

PRINTED-WIRING BOARD 4322 026 33630
FOR FOUR UNITS PA 1

Material

Hole diameter

Contacts

7243648

glass epoxy with plated-through
holes

1.2 mm

1x 23, gold plated, pitch 0.2 inch

B108
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4322 026 34710 PDA 1

PRINTED-WIRING BOARD FOR FOUR UNITS PD 1

This printed-wiring board with standard dimensions 121.8 mm x 180.3 mm x
1.6 mm (4.8" x 7.1" x 0.0625") is intended to accomplish the mounting of
maximum four pulse driver units PD 1 (catalog number 2722 001 13011).

One printed-wiring boardPDA 1 with four units PD 1 mounted on it, can be
used in conjunction with three reversible counters BCA 1 (catalog number
2722 009 00021).

Two units PD 1 perform shift-pulse amplifying functions between two reversible
counters BCA 1, one for the forward and one for the reverse direction.

The printed-wiring board is provided with two wire jumpers for each PD 1. In
case the number of trigger- and gate-inputs has to be extended, these wire
jumpers can be replaced by diodes, type OA 95. The required connections
with the EG- and K-terminals of the PD 1 have already been made in the
print pattern.

Furthermore the printed-wiring board is provided with two plated-through
holes for each unit PD 1. In case the output-pulse duration of the PD 1 has to
be increased, these holes can be used for mounting the required capacitor.
The terminals of this capacitor are then directly connected to the K- and
L-terminals of the concerning PD 1.

Holes are provided to secure the PD 1 rigidly to the board by means of the
locking tag 4322 026 33690.

With the mating connector 2422 020 52592 the printed-wiring board can be
used directly in the mounting chassis 4322 026 38240.
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PDA1 PRINTED-WIRING BOARD 4322 026 34710
FOR FOUR UNITS PD 1

Hiftl

T 121.8%02 =
. » Y
((T
M1 @}
I I
| |
I |
g
g
e
[=
5 by o
} |
| I
4
]l(‘ v
f13221|20|9|5\7|s15|L|3!Z"‘0587S§L]2!
ls 17,5202 o
7247892.1
Terminal location:
1=Q) = output PD1-I 13 = K3 = extension trigger input
2 = EG; = extension gate input PD 1-1 PD 1-III
3 = Ky = extension trigger input 14 = EG3 = extension gate input PD 1-III
PD1-1 15=Q3 = output PD 1-IIL
4 = G) = gate input PD1-1 16 = A4 = trigger input PD 1-IV
5=A] = trigger input PD1-I 17 = G4 = gate input PD 1-IV
6 = Q2 = output PD1-II 18 = K4 = extension trigger input
7 = EG2 = extension gate inputPD 1-II PD1-IV
8 = K2 = extension trigger input 19 = EG4 = extension gate input PD 1-IV
PD1-I1 20 = Q4 = output PD1-IV
9 =Gy = gate input PD1-II 21 =N = common supply -6V
10 = Ay = trigger input PD 1-II 22=P = common supply +6 V
11 = A3 = trigger input PD 1-III 23 = E = common supply 0V
12 = G3 = gate input PD 1-III
Material glass epoxy with plated-through
holes
Hole diameter 1.2 mm
Contacts 1x23, gold plated, pitch 0.2 inch

INPUT AND OUTPUT DATA
See specification of pulse driver unit PD 1 (catalog number 2722 001 13011)
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4322 026 34900
4322 026 34910

EXPERIMENTERS’ PRINTED—WIRING BOARDS

These experimenters' printed-wiring boards are very suitable for circuit blocks of

the 100 kHz- and 1-Series.
-

396

b

7238885

200

Material copper-clad phenolic resin bonded paper
Grid pitch 5.08 mm (0.2 inch)
Contacts gold plated, pitch 0.2 inch
single sided double sided
2x 38 4 x 38
Holes with holes -
Catalogue number 4322 026 34900 4322 026 34910
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4322 026 34920

PRINTED-WIRING BOARD

This printed-wiring board is intended for mounting circuit blocks of the 100 kHz-

and 1-Series.
It fits the mounting chassis 4322 026 38240,

Ill
kil
i

Material copper-clad phenolic resin bonded paper
with punched holes

Hole diameter 1.3 mm

Contacts 1x 23, gold plated, pitch 0.2 inch
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4322 026 34940

EXPERIMENTERS’ PRINTED—WIRING BOARD

This experimenters' printed-wiring board is very suitable for circuit blocks of the
100 kHz- and 1-Series.,
It fits the mounting chassis 4322 026 38240,

1218+ 0.2

oe
o

344
DO oS
<3 [ J
D : - g
H
n
oS
S
(1
50000000
L
175402 _,I
Material copper-clad phenolic resin bonded paper
with punched holes
Grid pitch 5,08 mm (0.2 inch)
Hole diameter 1.3 mm
Contacts 1 x 23, gold plated, pitch 0.2 inch
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4322 026 34960

PRINTED—WIRING BOARD

This printed-wiring board for 100 kHz- and 1-Series circuitblocks can accommodate
8 horizontally mounted blocks. Combination of circuit blocks with discrete compo-
nents is easily possible on this board.

It fits the mounting chassis 4322 026 38240.

1218+ 02

Material copper-clad phenolic resin bonded paper
with plated-through holes

Hole diameter 1.2 mm

Contacts 1 x 23, gold plated, pitch 0.2 inch
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4322 026 36310

PRINTED-WIRING BOARD

This printed-wiring board is intended for mounting circuit blocks of the 100 kHz-
and 1-Series. It fits the mounting chassis 4322 026 38240,

Material

Hole diameter

Contacts

1218+ 0.2

|

1

I

1

i

180.3+ 03

1175+ 02

7245191

copper-clad phenolic resin bonded paper
with plated-through holes

1.2 mm

1 x 23, gold plated, pitch 0,2 inch

April 1969

B119



4322 026 38620

EXPERIMENTERS’ PRINTED—WIRING BOARD

This experimenters’ printed-wiring board (with extractor) is very suitable for cir-
cuit blocks of the 100 kHz- and 1-Series.,
It fits the mounting chassis 4322 026 38230,

121.8 o
o ) o o T

207.0

::'l............l..:::

aqaaaacaaaeccsssppppspp
111100
| 9105 -

Material phenolic resin bonded paper with holes;
on both sides are copper lands around
each hole

Grid pitch 5.08 mm (0.2 inch)

Hole diameter 1.3 mm

Contacts 2 x 22, gold plated, pitch 0,156 inch
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4322 026 38630
4322 026 38690

EXPERIMENTERS’ PRIN

TED-WIRING BOARDS

These experimenters' printed-wiring boards (with extractor) are very suitable for
circuit blocks of the 100 kHz- and 1-Series.
They fit the mounting chassis 4322 026 38240,

- —

[) €]

>

o (] 4

s

i

ececscee

207.0

i

121.8

¥

[

Catalogue number

Material

Grid pitch
Holes

Contacts

72499421

4322 026 38630 4322 026 38690

phenolic resin bonded glass epoxy
paper
5.08 mm (0,2 inch)

diameter 1.3 mm; on both sides of the
board are copper lands around each hole

2 x 23, gold plated, pitch 0.2 inch
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4322 026 33690

LOCKING TAG

==
|

\

|

|

1

1

\

|

\

]

1

]

1

1

1

|

1
| S

Circuit blocks of the 100 kHz- and 1-Series mounted parallel to the printed-wiring
board can be secured rigidly by means of this small tag, which permits soldering in
a standard 1,3 mm diameter hole, The minimum supply quantity is 1000 pieces,
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STICKERS

These are drawing symbols of circuit blocks printed on self-adhesive, transparent
material. They can be used for fast preparation of system drawings. The drawing
symbols are as shown on the data sheets of the relevant circuit blocks.

The stickers are available in rolls, each containing 1000 drawing symbols of the
same type of circuit block. Each sticker can be separately detached from the roll,
without cutting.

for circuit block catalog number of a
of type roll with 1000 stickers
FF1 4322 026 35780
FF 2 4322 026 35790
FF 3 4322 026 35800
FF 4 4322 026 35810
2.,3.N1 4322 026 35820
2.2.N1 4322 026 35830
2.8.Pl 4322 026 35840
2.2.P1 4322 026 35850
2.PL1 4322 026 35860
2.PL2 4322 026 35880
EF1/1A 1 4322 026 35890
2.EF1 4322 026 35900
2.0A1 4322 026 35910
2.EF2 4322 026 35920
2.1A2 4322 026 35930
2.Gl1 4322 026 34620
PSi1 4322 026 35950
PS2 4322 026 36820
PR1 4322 026 36830
0S1 4322 026 35960
OS2 4322 026 35980
PD1 4322 026 30710
PA 1l 4322 026 07760

April 1969 B127



Circuit blocks
for

ferrite core memory drive



GENERAL

INTRODUCTION

In the development and manufacture of magnetic core memories it is essential
to have a profound knowledge of the specific characteristics and requirements
that are imposed on the core drive circuits.

These circuits should perform their functions with accuracy, efficiency and re-
liability and this can be met by a proper design and care in manufacture. The
different properties of the various cores as well as their responses, dependent
on the number of cores per matrix plane and the number of planes per stack,
make great demands on those responsible for the design of the complete system
and in particular the development of the basic circuits.

The core drive units in this series have been designed especially for properly
performing the specific functions in magnetic core memories, suchas the sense
amplifier, the selection switch, the selection gate and the pulse generator. They
should be used in conjunction with 100 kHz-series circuit blocks.

The following four circuit blocks for driving and reading core memories are
available:

description abbreviation catalog number page
dual selection switch 2.SS1 2722 001 14001 C5
selection gate SG1 2722 001 04001 C9
pulse generator PGl 2722 001 12001 c11
s RA2A 2722 001 09011
tead anplider RA2B 2722 001 09021 s

These circuit blocks have been developed as a part of the complete range of
standard 100 kHz circuit blocks. For this reason reference is made to the sec-
tion "Circuit Blocks 100 kHz Series" for CONSTRUCTION and TEST SPECIFI-
CATION.
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2722 001 14001 2.SS1

DUAL SELECTION SWITCH

Colour: blue

The unit 2.5S1 contains two identical circuits designed to operate as current
switches in series with the drive wires of a ferrite-core memory.

Theswitching of the n-p-n output transistor is controlled by a d.c. input level
applied to a built-in pre-amplifier stage.

Frequency range :0-100 kHz
Ambient temperature range: o
operating 0to 60 C "
storage =25t075 C
Weight : approx. 20 g Jo |7 lo s
3l B S S; Ry
drawing symbol ESel
Ly W, W, L,
s I P
7251416
CIRCUIT DATA
S; Ry N Ry S
7 010 3 9
5 @ DZ@P T4
Ry Ra
V)
Fig 1 l @Zf
5 2 A
Ly W W, Ly 7242643
Terminal 1=Wj= control input 1
2 = Wo= control input 2
3=N =supply -6V
4 =19 = current supply T2
5=1L1y = current supply T1
6 =Rp =switch 2 in
7 =S =switch 1 out
8= = not connected
9 =Sy =switch 2 out

10 =Ry =switch 1in
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2.SS1 DUAL SELECTION SWITCH 2722 001 14001

Power supply

Terminal 3 : V=-6V £2%, --IN = 8mA (nominal value)

Terminals 4 and 5 via a current stabilisation circuit (either resistor or tran-
sistor) to V .

P
VP =+6V +2%, |P = max 25mA each terminal
Terminals 6 and 10 : | see output data

RS

APPLICATION DATA

The unit is normally used in combination with other standard circuit blocks for
ferrite-core memory operation.

Control input (W-terminals)

The W terminals are directly connected to the output terminals of the driving
selection gate SG1.

Line input (L-ferminals)*

The L terminals are connected to a current source which can be common to
all selection switches operating at the same side of the core matrix (Fig 2).

For the selectionswitchesoperating at the negative supply voltageside of the

matrix (terminals 5 of both units 2.5S1 in Fig 2):

Required current IL = approx. 15mA (16mA)**

Note - Usually a 620Q + 5% (510Q + 5%)"" resistor is used between
the inter-connected L terminals and the +6V supply.

For the selection switches operating at the positive supply voltage side of the

matrix (terminals 4 of both units 2.SS1 in Fig 2):

Required current IL = approx. 23mA (25mA)”

Notes - Usually a grounded base transistor(e.g. type ASY 80) with a
collector resistor of 47Q + 5% and an emitter resistor of ap-
prox. 270Q + 5% (220Q + 5%)** is used between the inter-
connected L terminals and the +6V supply.

* IL = OmA T] and T2 non-conducting
IL = 16mA T] conducting
'L = 25mA T2 conducting
IL =41mA T] and T2 conducting
** The values between brackets are given with respect to a switch current of
310mA.
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2722 001 14001 DUAL SELECTION SWITCH 2551

- For memories in which the group selection principle is applied a voltage
of max. 2 V can be tolerated across the drive wire during the switching-on
of the drive current.

Output (R- and S-terminals)

The output terminals are connected in series with a group of drive wires.

Current IRs = max. 250 mA (310 mA) **
Voltage VRS = max. 0.8V peak
Selection switch non-condycting

Current IRs =max. 0.1 mA

2561 2551 ° oo

O Vp
b 2708
|

%, - Fig.2
output PG1
Notes - When a current is flowing towards the unit, the positive sign is used.

- Unless differently specified, all voltage and current figures quoted repre-
sent absolute limiting values.

**The values between brackets are given with respect to a switch current of 310 mA,
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12722 001 04001 SG1

SELECTION GATE

Colour: orange

The unitSG1 is designed to perform a two-level AND operation between ad-
dress register and selection switches in ferrite-core memories.

The W input AND gate which decodes the selection register information, is
followed by a twin two-input AND gate to perform the Read/Write control
function.

Frequency range : 0-100 kHz
Ambient temperature range:
operating 0 to +60 c
storage -25 to +75 ¥

Weight : approx. 20 g o Is
Q Q
81 N 1 2
drawi bol o
rawing symbo Ly W, Wy Wy W, W L,
el
7251409
CIRCUIT DATA Q N Q
010 8 o9
A
A
S
D - D;
cddde
Os 106 |07 [Ds |Ds
6 O 62 03 o4 05 &7
L w W W W, W L
7242644
Terminal 1 =Wj = address - selection input 1

2 =W2 = address - selection input 2
3 = W3 = address - selection input 3
4 = W4 = address - selection input 4
5=W5 = address - selection input 5
6 =L =Read/Write control input 1
7 = Lo = Read/Write control input 2
8 =N =supply -6V

9 = Qg = output 2

10 = Qq = output 1
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SG1 SELECTION GATE 2722 001 04001

(i

Power supply

Terminal 8 : VN= -6V + 2%, - lN = 2mA (nominal value)

APPLICATION DATA

The unit isnormally used in combination with the dual selection switch 2.5S 1
and other circuit blocks for ferrite-core memory operation.

Selection input (W-terminals)

The W terminals are connected to the flip=flops in the address selection reg-
ister. Depending on the size of the memory, thisconnection is done directly
or via adequate amplifier stages.

Voltage -VW =max 0.2V

Required current 'W =min 1mA at VW =0V

Read/Write control input (L-terminals)

The Ly and L2 terminals are connected to opposite voltage levels, normally
derived from a Read/Write control flip-flop. Depending on the memory capac-
ity, the interconnected L1 respectively L2 terminals are driven directly or via
a 2.1A1 - 2.1A2 amplifier chain.

Voltage - VL =max 0.2V

Required current IL =min 1 mA at VL =0V

Output (Q-terminals)

The Q terminals are directly connected to the W terminals of the driven dual
selection switch (2.SS1).

Notes - Whena current 1s flowing towards the unit, the positivesign
is used.
- Unless differently specified, all voltage and current figures
quoted represent absolute limiting values.
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2722 001 12001

PG1

PULSE GENERATOR

Colour: green

The unit PG 1 has been designed to operate as a drive current switch for the
drive (X and Y) wires and the inhibit (Z) wires of a ferrite-core memory.

The switching of the n-p-n output transistor is controlled by an input level
change applied to a built-in pre-amplifier stage.

Frequency range :
Ambient temperature range:

operating
storage
Weight
CIRCUIT DATA
Terminal = drlve current

0 - 100 kHz
-20to +60 °C
-251t0+75C

approximately

input

C
A

WQ

Fig1

20 g

to be connected to terminal 4
= to be connected to terminal 4"
= drive current output
= common supply 0V
= terminal for external capacitor

7242642

Ry

8
5

2
S

|7 |s l« |
ML SR
N K
E PG1 0
A W
lo |s

725110

drawing symbol

* Dependingon the application, see Fig 4 and table "Switching anddelay

times".

111118
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pG1 PULSE GENERATOR 2722 001 12001

Power supply

Terminal 5: VE = 0V common
7or8: VN=-6V+2%, - IN = 50mA (nominal value)

Terminal 3 and 4 or 2 and 4: see Fig 3a or b, - Ig
Terminal 1 : see Fig 3aorb, IR

}see output data PG 1

APPLICATION DATA

The unit is normally used in combination with other standard circuit blocks,
for ferrite-core memory operation.

Input circuit PG 1

The PG 1 is normally triggered by the Q-output of an IA1 or IA2 inverter
amplifier by connecting this output to input terminal A. For proper function-
ing a diode must be connected between the terminals A and W (cathode to
terminal A), see Fig 2. A positive going input signal applied to the PG 1,
switches the output transistor into the conducting state.

Driving requirements of the PG 1

Driving circuit for X-and Y-wire

|8

680 0
AMAMAA
WWW

6.2k
AMMWW—OVp

Y
OA
22N1 %-‘2%° 6.2k 0L
W, Wy W, W, Y ANWWW—O Vp
[FLE] le ls / 3 I 16 161
le) 0A200 %N L S RKf
Driving circuit for Z-wire ~HE PG 1 o
AW
IOI 9
Fig 2 o:‘zoo 6210
Y 7246675 WWW—oVp

Output data PG 1

The output terminals R and S are connected in series with a group of X and Y
wires or a Z wire.
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2722 001 12001 PULSE GENERATOR PG1

temperature - 20 ke o 60 °C
Current IRS max 250 mA 310mA 250mA
Voltage VRS max 1.5Vpeak 1.7Vpeak 1.5Vpeak

o o .
For temperatures between - 20 “and +60 ~ the maximum values for IRg can be
found by linear interpolation.

Current IRs =max  2.5mA
at VRS = max ]5Vpeol<

To adapt the current IRS to the drive current requirements of the X, Y and Z
wires an external resistor has to be inserted in the circuit in series with the
above mentioned wires. Two alternative circuits are given below.

71 _Is 71 s Al_
8\M L HuM L S Rk
sle He PG1
A W
T
memory
cores
Fig 3a VN Fig 3b VN

Switching and delay times (for orientation only)

The duration of the output pulse depends on the duration of the input pulse.
When short output pulsesare required V| hasto be connected to the terminals
3, 4and 7 (Fig. 4a) and for wider output pulses to 2, 4 and 8 (Fig. 4b).

The switching and delay times given below, apply for the driving circuits
shown in Fig. 4a and 4b.
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PG1 PULSE GENERATOR 2722 001 12001

(i1

substitutes 2 f
actual circuit343% Vo
: A
substitutes 3 ! e J b
actual circuit 343 l’o [ L S Re2
) R | e PGt of
AW
9 9@%0;\200
2 n =
ofN. @ Gyl Sexke
Ny @ N 36
[<] Ny 21A2 ~;§ T
E w, w, P
4 LE]
=0 e
=3 Is 16
i Frc Gz N2
72472041 22 15
W Wy ww,| / nF
2l T3 sl 15" 0a200
o O O LB o J) o J)
+6V OV -6V v; +6v OV -6V Vi 4205
Fig. 4a DRIVING CRCUIT FOR X-AND Y WIRE DRIVING CIRCuT FOR z-wiRe Fig. 4b
Fig. 4a  Fig. 4b
Input pulse duration 5 2 4 pus
Repetition frequency  f; 100 50 kHz
Fall delay tfd =max 0.2 0.2 ps
Fall time tf =max 0.1 0.1 ps
Output pulse duration  to = min -- --
Rise delay trd = max 1 1 Hs
Rise time ty =max 0.1 0.1 ps
3 90%
Vi
0% _gy
ti
e +
[90% oV
Vo
—10% gy
ted | rte teg | At
T tO 7Z47203.A
Notes - When a current is flowing towards the unit, the positive sign
is used.

- Unless differently specified, all voltage and current figures
quoted represent absolute limiting values.
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2722 001 09011
2722 001 09021

RA 2A
RA 2B

READ AMPLIFIER

Colour : yellow

This read - or sense amplifier, consisting of two circuit blocks of standard dimen=-
sions called RA2 A and RA 2 B, is designed to amplify the signals originating
from the sense wire of ferrite-core memories.

The unit RA2 A, to which the sense voltage is applied, contains a pre-ampli=-
fier circuit and a full wave rectifier circuit.

The input is balanced, so either positive going or negative going input signals
can be applied.

Its output signal is applied to the input of the second unit RA2 B, which contains
a strobing circuit as well as a pulse stretching circuit. The output of the RA2 B
can be used directly to set a flip-flop of the 100 kHz range on its W=input
terminal.

Ambient temperature range:

: 0
operating 0 to+60 C
storage -25t0+75 C
Weight approx. 2 x 20 g
BTN
W,
o
1 - ] Wy
z = Ry D g2 *
RZ RsZ AN
s = 1" N 3 50K,
i
Il 2
— L I L i
It 1 o | Is
2 R4 1
RS bt 8 Wy K
23 L =N
) T LR 13
" @903 o RA2 A
S e W,
1OLE 9oP - |1 Izvzslbn
50K, 80N Is
3 2 = = S P 81N
ReZ  Rez DRw;g RisZ Rs  Rie3 L 3 RA2B
g 3 3 . E = 2
C P
13 e i s . 2
= 3Ro T vAA __@_g [ Is
= J w LA 7251476
T ::R C3 Rig 6
T 3" T T .
] “ = ® b Drawing symbols
gERn
TZL5%E
100E QIP
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RA 2A READ AMPLIFIER Zig ggi 828;
RA 2B

I

Terminal Location

RA2 A: RA 2 B:
Terminal 1=W1) . Terminal 1 = not connected
2=Wp P 2 = not connected
3 = not connected 3 = not connected
4 = W3 = terminal for exter- 4 = not connected
nal resistor 5 = Ky = to connect to ter=
5 = Ky = to connect to ter- minal 5 of RA2 A
minal 5 of RA2 B 6=Q = output
6 = not connected 7 =S = input STROBE pulse
7 = not connected 8 =N = supply =6V
8 =N = supply -6V 9 =P =supply +6V
9 =P =supply +6V 10 = E = common supply OV

10 = E = common supply 0V

Power Supply

RA2A:

Terminal 8=V ==-6V £5%, -IN=12.8m
9=Vp=+6V£t5%, Ip =11.5mA
10=VEg =0V common

A |

s nominal values

RA 2 B:
TerminoL8=VN =-6Vt5%, -I\y= 15.3 mA )

nominal values

9=Vp=+6Vt5%, Ip= 9.1mAjy
10 =Vg =0V common
Notes - The data given apply to the most adverse supply voltages for a

combination of units, namely Vi\y = =5.7V and Vp =+ 6.3V.

o 0
- The temperatures 0 C and +60 C, and the tolerances on the
supply voltages are absolute limiting values.

- When a current is flowing towards the unit, the positive sign is
used.

INPUT DATA
Input impedance between W and W9 terminals: approx. 250 Q

Input voltage:

W-terminals:

Transistor T, conducting - Vwiwg = max 8.5 mV
Transistor T4 non-conducting: Vwiwz =min 27 mV
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2722 001 09011 b s RA2A

2722 001 09021
RA2B

The sensitivity of the read amplifier RA 2 A can be adjusted with the aid of an
external resistor between terminal W3 and Vi or Vp. The resistor connected

to Vi decreases the sensitivity (absolute min. value is 1.6 kQ), whilst the
resistor connected to Vp increases the sepsitivity (absolute min. value is 15 kQ).
This permits a sensitivity adjustment to match the threshold level of the read
amplifier (where transistor T3 starts to conduct) to the output sense voltage of

a certain memory stack.

S-terminals:

Transistor T4 conducting : =Vg =min. 3.24V, Ig = max. 100 pA
=max. =V

Transistor T, non-conducting: = Vg = max. 0.85V
=min. OV , |s=max. 2.5 mA

OUTPUT DATA

When K7 -terminal of the RA2 A is connected to the K2 -terminal of the
RA 2 B, transistor Tg of the latter will be in the non-conducting state, as soon
as transistor T3 of RA 2 A as wel as transistor T4 of RA 2 B have reached their
cut-off state. This situation is required for setting a FF1, FF2, FF3 or FF4 on
its input W -terminal.

Voltage -Vgq@ =min. 0.4V (at Iq =2 mA)
Duration of the output pulse tq =min. 1.0 ps
=max. 2.3 ps

Max. permissible voltage at output terminal Q is + 5V
At -=Vq = 0.4V -l = max. 70 pA

The figure below elucidates the two situations, namely transistor T¢ of the
RA 2B conducting or cut-off. Its state is determined by the fact whether the

input voltage VW w2 and the strobe pulse V5 meet their respective min-
imum requirements.
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RA 2A T 2722 001 09011

2722 001 09021
RA 2B

b

=27mV
comll N =8.5mV

<0.85V <0.85V
oL Y ov
3
! =3.24V Vstrobe
! =3.24V
|
|
1
|
. / I
. i f |
| 1 |
Igat-Vg =04V | [ | =2mA | Ig at —Vg =0.4V
I | I
1 )
. f -1- |
OmA i : i s h : 7245170.1
I =0us |
| = i |
L 23=tg=1ps

72451691

GENERAL REQUIREMENTS
Inhibit Current

1) The rise time t, and fall time t§ of
the current 17 through the inhibit
wire should have such d slope, that
the induced voltage on the sense
wire meets the condition:
ty=to=max. 1.5ps atV;=
27mV t1mV

2) The minimum recovery time t oc
between the inhibit pulse and the
read pulse has to be min. 5 ps
forty =ty=max. 1.5ps at
Vi;=27mV £ 1 mV. (recovery
time RA2 A) Lon

Strobe Pulse

1) The minimum time between two
successive strobe pulses has to be
min. 9 ps. P
(recovery time RA 2 B)
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2722 001 09011 RA 2A

READ AMPLIFIER

2722 001 09021
RA 2B

2) When VW1IW2 =min 27mV and
-V5 = max 0.85V a negative going
output pulse is generated on the
output terminal of the RA2B. The
coincidence of the input voltage
VW1W2 , measured between the
times t] and t2, and the strobe
pulse V5, measured at the 90% level,
has to be min 300ns.

The two extreme situations are elu-
cidated in the figure beside.

3) When however the sense wire is also
carrying interference or disturbing
signals, the strobe pulse V5 has to
be situated very precisely with re-
spect to the input voltage VW11w2,
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GENERAL

10 - Series

INTRODUCTION

The "10-series" presents a range of circuit blocks, developed to meet the require-
ments of the industry for machine-control, process control, data handling, meas-
uring- and signalling systems. With this "10-series", systems are designed and

built quickly, economically and with the utmost reliability.

The "10-series" offers a complete range, consisting of various logic elements to-
gether with all necessary auxiliary units including timers, pulse shapers, input and
output devices. Moreover, all accessories for a quick and easy construction of
equipment are available e.g. power supplies, printed-wiring boards, etc., see
section "ACCESSORIES FOR CIRCUIT BLOCKS 10-SERIES".

Types of circuit blocks _=—
In this series the following units and assembled panels are available: —_—
description abbreviation catalog number page
Dual positive gate inverter amplifier 2.GI10 2722 004 08001 D17
Dual positive gate inverter amplifier 2.GI11 2722 004 08011 D21
Dual positive gate inverter amplifier 2.6G112 2722 004 08021 D25
Flip-flop FF 10 2722 004 00001 D29
Flip-flop FF 11 2722 004 00011 D33
Flip-flop FF 12 2722 004 00021 D39
Dual trigger gate 2.TG 13 2722 004 15001 D45
Dual trigger gate 2.TG 14 2722 004 15011 D49
Quadruple trigger gate 4.TG 15 2722 004 15021 D53
Timer unit TU 10 2722 004 18001 D57
Gate amplifier GA 11 2722 004 17001 D63
One -shot multivibrator oS 11 2722 004 10011 D69
Pulse driver PD 11 2722 004 13011 D75
Pulse shaper PS 10 2722 004 11001 D81
Relay driver RD 10 2722 004 16001 D85
Relay driver RD 11 2722 004 16011 D89
Power amplifier PA 10 2722 032 00021 D93
Printed-wiring board for PA 10 PAA 10 4322 026 38680 D219
Numerical indicator tube driver ID 10 2722 004 20001 D97
Decade counter/numerical indicator )
tube driver assembly DCA 10 2722.009 020.. D103
Dual decade counter/numerical
indicator tube driver assembly 2.DCA 11 2722 009 020.. D123
Dual decade counter assembly 2.DCA 12 2722 009 020.. D141
D3
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10 - Series INTRODUCTION GENERAL

description abbreviation catalog number page
Reversible decade counter/numerical
indicator tube driver assembly BCA 10 2722 009 021.. D161
Dual shift register assembly 2.SRA 10 2722 009 03001 D189
Reversible shift register assembly RSR 10 2722 009 03011 D201

A number of static input and outputdevices can be used in conjunction with 10-series
circuit blocks, see chapter INPUT/OUTPUT DEVICES.

Economic equipment design and construction are inherent to the following features:

- all circuits are compatable with little circuit diversity permitting simple and
direct interconnections of the blocks within the range

- high "fan-out" figures and built-in logic facilities reduce the total number of blocks
in a system considerably. They also facilitate later additions and modifications

- easy to use loading table enables the system design to be completed quickly

- the possibility of extending gate-, trigger-, and set-inputs makes the circuit
blocks particularly valuable, where flexibility in equipment design is required

- input and output currents of the blocks are designed in a way that external com-
ponents are unnecessary. Only for extension of the number of inputs, diodes have
to be mounted externally

- the uniformity of terminal configuration reduces the time for interwiring the
blocks and facilitates the design of printed-wiring boards
Outstanding reliability has been secured by:

- "worst-case" design of all circuits, where calculations have been performed with
end-of -life data of all components

- use of professional semi-conductors

- careful testing and inspection of individual components and assemblies before,
during and after manufacture

- quality control on running factory production, which ensures a product of equal
and high quality
- built-in threshold against interference, which render the "10-series" particularly

attractive for use in industrial environments

- printed-wiring circuits with plated through holes; the encapsulation and sealing
techniques give the circuit block virtual immunity from the effects of humidity,
vibration and shock

Fordetailed designand application information the publication"Design with 10-series
Circuit blocks" should be consulted.
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GENERAL 10-Series

CONSTRUCTION

A circuit block is a small encapsulated unit containing a basic electronic
circuit, 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 electronic systems.

The blocks are housed in standard cases of two different heights.
The maximum overall dimensions are:

High standard case 54.85 mm x 14.70 mm x 27.00 mm
Low standard case 54.85 mm x 14.70 mm x 19.50 mm

Both cases have 19 terminals, protruding the bottom side of the cases in two
rows.

The distance between the two rows is 5.08 mm + 0.1 (0.2") and the distance
between the wires in one row is 5.08 mm + 0.1 (0.2"), in accordance with
the IEC standard hole grid for printed-wiring boards.

The unit can be mounted in any position.

To insulate the metal can electrically from the printed-wiring conductors for
vertical and horizontal mounting on a printed-wiring board the terminal side
of the unit is equipped with a plastic sleeve; for horizontal mounting the top
side of the unit can be mechanically secured to the board with the aid of a
special locking cap.

54.85™

@®
S‘ o] o]

x
»

® o o o o o o

ju7me

. 508

.

270max

[4
r
1—

»>

187™"

7249269

High standard case
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10-Series

CONSTRUCTION

GENERAL

[

_508

5485

o] o]

14, 7max

o) 10}

ol 1208

1B 195

r [

Low standard case

Assembled printed-wiring board

72492681

RZ 22603-9
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GENERAL

10-Series

Temperature range

CHARACTERISTICS

Operating temperature: =25 °C to +55 °C.
For temperatures below 0°C, derated output dataare issued in the individual datasheets.
Storage temperature: =55 ©C to +75 °C.

Count rate

For a.c. logic applications: approx. 30 kHz
For d.c. logic applications: approx. 65 kHz

Power supply

terminals operating

9 | VN =12V + 5%
10 | VE 0V common
19 | Vp +12V + 5%

The average power dissipation of the logic blocks is 50 to 100 mW.

Logic levels

operating limiting values
maximum minimum diode inputs outputs
State "1" Vp 2/3Vp 13V 15V
State "0" +0.3V ov -2V ov
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GENERAL

10-Series

TEST SPECIFICATIONS

Before and during manufacture samples of circuit blocks are regularly subjected
to the following tests:

1.

Vibration test according to method 201A of MIL-STD-202.
Frequency 10-55 Hz, with amplitude of 0.76 mm.

. Shock test according to method 202A of MIL-STD-202.

Acceleration 50 g in 3 perpendicular directions.

. Temperature-cycling test according to method 102A of MIL-STD-202.

Condition D, 5 cycles from - 55 Cto+85%.

. Accelerated humidity test according to method 106A of MIL-STD-202.

10 cycles as indicated in Fig. 1 page 2 of method 106A.

. Long-term humidity test according to MIL-STD-202, method 1034. Units

not operating. Duration 56 days at 40 °C and relative humidity 95%.
Measurements after 7, 14, 28 and 56 days.

. As item 5, but units operating under the most unfavourable electrical

conditions regarding supply voltages, output load and input characteristics.

. Long-term test at maximum temperature according to method 108 of MIL-

STD-202. .
Test condition E, 55 C during 1500 hours.
Units operating under the most unfavourable electrical conditions.

Measurements after 250, 500, 1000 and 1500 hours.

. Terminals tested on strength, tests on mounting, soldering, lacquer and

coding.
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GENERAL 10-Series

TIME DEFINITIONS

1 Fall time : tf 2Vp
The time in which the input- respec- l
tively output voltage changes from ‘l 05‘\I/°=rnax0.3V
2/3Vpto 0.5V. L %. _;/
Lt_f.!

72640551

2 Fall delay : td

The time, between the 0.5V -points of the negative-going transients of the
input- and output voltages.
This fall delay t¢g4 is related to:

a) Gate invertors (Gl's)  the input- and output voltage, the latter
measured over 2 stages.

b) Flip-flops (FF's) the input voltage and the negative-going out-
put voltage.

Vinput

Vo=max0.3V

0.5V
: l

T

Voutput |

|

|

| Vo=max0.3v
} 05V
[

h -
|

7244057

P
fd

3 Trigger input data FF's and TG's

te = fall time
t, = pulse duration

tgs = trigger gate setting time

72640581 |

April 1968 D11



10-Series

GENERAL

HHHH

4 Set/reset input data FF's

p

frec

t_ = the duration of the set/reset (S)-pulse
= the recovery time, which is the time between the successive pulses

on the different S=terminals of a flip~flop.

L trec

7Z4408611

5 Inhibiting time between S- and T-signals of FF's

a) tg = the inhibiting time between a set(S)-signal and a successive trig-

ger(T)-signal of a flip-flop.

b) tis = the inhibiting time between a trigger(T)-signal and a successive

set(S)-signal of a flip-flop.

Vo=max 0.3V

[
ey

6 Trigger gate setting-time : tgs

The time the gate(G)-signal shall be
present in advance to open the gate
for the trigger(T)-signal.

Vi
Vo =max0.3v
osv  oTT
| ¥
\ 23Vp
|
Vs [ |
} | Vo=max 0.3V
|
‘. I
SEewaeT e \
—ts .
Vo
Vo | 0

tgs |

C12
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GENERAL

10-Series

7 Trigger gate inhibiting time : tq;

The time the gate(G)-signal shall be
present in advance to close the gate
for the trigger(T)-signal.

Vo=max 0.3V

%3Vp

72440601

8 Input data Gl's

t,1 = the duration of "positive low" input signals
tp2 = the duration of "positive high" input signals

|

72640621 | |

April 1968
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GENERAL 10-Series

INPUT AND OUTPUT DATA

INPUT DATA
unit terminal note dlirset trighent
current charge
FF11, FF12 {G 1.1 mA 1.2nC
2.TG13, 2.TG14, 4.TG15 T gate open 1.1 mA 3.4nC
FF10, FF11, FF12 S 1.95mA  2.8nC
2.Gl1 10, 2.Gl 11, 2.Gl 12 G 1.1 mMA  2.1nC
GANl G 1.1 mA 1.2nC
L {TG gate open : } 22 ]2%3 :g
Tdie, ROt {TG gate open :} 22 l’»g:g
RD10,RD11 G 4.7 mA  3.4nC
PA10 G 5.3 mA  5.2nC
OUTPUT DATA
. ; direct transient
unit terminal note cxsiren —
FF10, FF11, FF12 Q1, Qp 8.2 mA 27 nC
2.Gl 10, 2.GlI 11, 2.Gl 12 Q 8.2 mA 9nC
GA Q 62 mA 75 nC
EIN TR
TU10 Q 32 mA 30 nC
PD11 Q 100 mA 185 nC
PS10 Q 10 mA 39 nC
RD10, RD11 Q 200 mA
PA 10 Q 2 A

April 1968 D15



10-Series INPUT AND OUTPUT DATA GENERAL

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 ¢urrent 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 combi-
nation of supply volfoge tolerance (12V + 5%) and ambient temperature
between 0 and +55 . For temperatures below 0 °C derating figures are
issued in the individual data sheets.

D16 April 1968




2722 004 08001

2.GI10

DUAL POSITIVE GATE INVERTER AMPLIFIER

The unit comprises a single input-and a double input positive diode gate-
inverter combination, together with one separate diode which can be used to
extend the number of gate (G) inputs on any of the two circuits at the ex-

tension gate inputs EG.

The collectors Q of the two transistors are not connected with their corre-
sponding collector resistors R. Therefore with the two transistors a logical
operation can be performed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must be left disconnected.
The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range

-25 to +55°C
below 0 C: dergted output data
-55C to+75C

operating
storage
Weight
Case
nc. nc. G EG nc

terminal location

low standard case

5 |6 116 |15
RQ a R
2GI10
7
o e G

drawing symbol

April 1968

D17



2.GI110 DUAL POSITIVE GATE INVERTER 2722 004 08001

AMPLIFIER

CIRCUIT DATA

Terminal

1 = not connected 11 = not connected

2 = not connected 12 = not connected

3=G = gate input 13=G = gate input

4 =G = gate input 14 =C = cathode separate diode
5 =R = connection collector resistor 15 =R = connection collector resistor
6=Q = output 16 =Q = output

7 = EG = extension gate input 17 = EG = extension gate input

8 = not connected 18 =D = anode separate diode
9=N =supply =12V 19=P =supply +12V
10=E = common supply 0 V

195P
Dy i Dy

w
@
AAAA
W
20
£m3’
o
o O
i ©
0
o
AAAAA
WWW
@
@

+»
@
WWW

l_.
K2

)

o _
O
N
H

D =z s
7 E6o— M2 SRer@hoc «
3 s
24 L—oD 1
Rs= Rs

l $ 7243886
N |0E

Power supply

Terminal 9 :V\ = =12V +5%, -IN = 0.6 mA
10: Vg =0V common The current
19:Vp =+12V +5%,

Ip =2.8mA (bofh transistors non- ) values are
conducting) nominal
= 3.9 mA (one transistor conducting)
= 5.1 mA (both transistors conducting)|

INPUT REQUIREMENTS (at Vp = 11.4V and V) =-12.6V unless specified
differently).

Transistor conducting (output level "positive low")

Voltage at all gate inputs Vg =min. 2/3Vp
=max. Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12xAAY21/AAY32

D18 April 1968



2722 004 08001 DUAL POSITIVE GATE INVERTER 2.Gl10
AMPLIFIER

Transistor non-conducting (output level "positive high")

Voltage at one or more
gate inputs Vo min. OV

max. 0.3V

max. 1.1 mA

Il

Total required direct current -lgp

Total required transient
charge when V%chcnges

from2/3VptoC.5Vin 1.5 us -Qgr=max. 2.1nC

Time datg

Pulse duration S I min. 6 ps : See point g
t =min. 6 s

p2

OUTPUT DATA (at Vp = 11.4V and VN =-12.6V unless specified diffe-

rently).
Voltages, direct currents and transient charges
Transistor conducting (output level "positive low")
Voltage VQ =min. OV
=max. 0.3V
Available direct current lop = min. 8.2mA

xk
min. 7.0mA (Tgmp = min. =25 C)

Available transient charge

when V~ changes from 2/3Vp

to 0.5V in 1.5 ps QQT =min. 9nC 5. el
min. 7nC (T =min. =25 C)

If 2 or 3 collectors Q are paralleled, all but one collector resistor R
must be left disconnected. If 4 to 16 collectors Q are paralleled,
all but two collector resistors R must be left disconnected. In the
latter case the available direct current respectively available
transient charge must be reduced to: Igp = min. 6.7 mA
Qqr=min. 7.4nC
IgD = min. 5.5 mA } (Tamb=

Qqt= min. 5.4nC o

min-25 C)
Transistor non-conducting  (output level "positive high")

Voltage Vq =min. 2/3Vp
=max. Vp

XOf section "Time decﬁinifions 10-series circuit blocks".
%% Between 0 and - 25 C to be derived by linear interpolation.
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2.GI10 DUAL POSITIVE GATE INVERTER

2722 004 08001

AMPLIFIER
Time data
Fall time te =max. 1.5 ps See point 1
Fall delay tfd =max.'3 ps See point 2

Maximum wiring capacitance 200 pF.

%) Of section "Time definitions 10-series circuit blocks".

D20
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2722 004 08011

2.GIN

DUAL POSITIVE GATE INVERTER AMPLIFIER

- The unit comprises a single input-and a triple input positive diode gate-inver-
ter combination, together with two separate diodes which can be used to ex-
tend the number of gate (G) inputs on any of the two circuits at the extension

gate inputs EG.

The collectors Q of the two transistors are not connected with their corre-
sponding collector resistor R. Therefore with the two transistors a logical op-
eration can be performed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must be left disconnected.
The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating
a storage
Weight
Case
» G G G ncR Q EGD N E
e o 0606 060 0 0 0 @
1112123‘131‘1/.5‘56167178\89'9w
e 6 6 6 6 6 0 0 o
G nc C C R Q EG D P

terminal location

=25 to +c5>5 °c

below 0 C: derated output data
-55Cto+75C

approx. 40g

high standard case

a2 ]2

drawing symbol

April 1968
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2.GI1 DUAL POSITIVE GATE INVERTER 2722 004 08011

AMPLIFIER
CIRCUIT DATA
Terminal
1=G =gate input 11=G = gate input
2=G =gate input 12 = not connected
3=G = gate input 13=C = cathode separate diode
4 = not connected 14 =C = cathode separate diode
5=R = connection collector resistor 15 =R = connection collector resistor
6=Q =output 16 =Q = output
7 = EG = extension gate input 17 = EG = extension gate input
8 =D = anode separate diode 18 =D = anode separate diode
9=N =supply =12V 19=P =supply +12V
10=E = common supply 0V
D 199P

»
@
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.
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w
@
=
S
zJVV
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o 0O
s ¥

<
m
@

AMAM @AM

VWVWW

AAAA
VWV VVV

Power supply

Il

Terminal 9:VN= =12V +5%, -IN=O.6 mA
10 : Vg 0V common
19:Vp = +12V +5%,
Ip=2.8mA (both transistors
non-conducting) values are
= 3.9mA (one transistor
conducting)
= 5.1mA (both transistors

conducting)

INPUT REQUIREMENTS (at Vp = 11.4V and V) = =12.6 V unless specified
differently).

1]

The current

nominal

Transistor conducting (output level "positive low").

Voltage at all gate inputs Vg =min. 2/3VP
max. Vp

Type of diodes and maximum number
connected in parallel at terminal EG:

12xAAY21/AAY 32

D22 April 1968



2722 004 08011 DUAL POSITIVE GATE INVERTER 2GI1N
AMPLIFIER

Transistor non=-conducting(output level "positive high").

Voltage at one or more
gate inputs Vg =min. 0V
=max. 0.3V
Total required direct current -IGD =max. 1.1 mA

Total required transient
charge when V 5 changes
from2/3Vpto0.5Vin 1.5 ps
-Qgr=max. 2.1 nC

Time data

Pulse duration tpl  =min. 6 s

.. .
th2 = min. 6 ps ] See point 8

OUTPUT DATA (at Vp=11.4and Vy = -12.6V unless specified differently).

Voltages, direct currents and transient charges

Transistor conducting (output level "positive low")
Voltage Vq =min. 0V

=max. 0.3V
Available direct current lqp =min. 8.2 mA

= min.> 7.0 mA (Tgmb = min. -25 %)™
Available transient charge

when VQ changes from 2/3Vp

toOVin 1.5 ps QQT =min. 9nC

=min. 7nC (Tgmb = min. =25 g~

If 2 or 3 collectors Q are paralleled all but one collector resistor
R must be left disconnected. If 4 to 16 collectors Q are paralleled,
all but two collector resistors R must be left disconnected. In the
latter case the available direct current respectively available
transient charge must be reduced to: Iqp = min. 6.7 mA
QQT= min, 7.4 nC
IQD =min. 5.5 mA }(Tqmb=
QQT=min. 5.4nC [ min-25%C)

)ﬂ

Xk

Transistor non=conducting  (output level "positive high")

Voltage Vq =min. 2/3Vp
=max. Vp

%X Of section "Time deci;initions 10-series circuit blocks" .
% % Between 0 and - 25 C to be derived by linear interpolation.
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2.GI11 DUAL POSITIVE GATE INVERTER

2722 004 08011

AMPLIFIER
Tinie data
Fall time tf =max. 1.5 ps See point 17;
Fall delay ted =max.3 ps See point Z

Maximum wiring capacitance 200 pF.

% Of section "Time definitions 10-series circuit blocks".

D24
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2722 004 08021 2.GI12

DUAL POSITIVE GATE INVERTER AMPLIFIER

The unit comprises a double input=- and a quadruple input positive diode gate-
inverter combination, together with two separate diodes which can be used

to extend the number of gate (G) inputs on any of the two circuits at the ex-
tension gate inputs EG.

The collectors Q of the two transistors are not connected with their corre-
sponding collector resistors R. Therefore with the two transistors a logical
operation can be performed by interconnecting the two collectors Q with one
collector resistor R. The second collector resistor R must be left disconnected.
The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating =25 to +55 °C
belovg 0 “C: derated output data
storage -55Cto+75C
Weight approx. 40g
Case high standard case

G 6 G G R Q EG D N E
e ©o 06 6 0606 0 0 0 o
T2 635 %u % %% w2 e Y P
e © 6 ¢ 6 ¢ © 0 o
G G C C R Q EG D P

7251442 hl2l3la I b2

b

terminal location drawing symbol
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2.Gl12

DUAL POSITIVE GATE INVERTER

2722 004 08021

AMPLIFIER
CIRCUIT DATA
Terminal 1=G = gate input
2= G = gate input
3= = gate input
4= G = gate input
5=R = connection collector resistor
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 resistor
— 16 =Q = output
—_— 17 = EG = extension gate input
18 =D = anode separate diode
19=P =supply +12V
D O3
d 199P
- S Y
D Ry Ry Re RaZ G 1
2 D 3 5R Rls 3 —O0EG 17
5 4 >
10 HonE = ST -
4G 0@- : y o; D 1
D = RS
7 EGo—— ? o= I—@o € n
7243888 O D 8
N g
9 10
Power supply
Terminal 9:VN=-12V £5%, -IN=0.6mA
10 : Vg =0V common Current
19:Vp =+12V +5%, values
Ip=2.8mA (both transistors non-conducting) | ¢
= 3.9 mA (one transistor conducting) nominal
= 5.1 mA (with transistors conducting)
D26 April 1968



2722 004 08021 DUAL POSITIVE GATE INVERTER 2.Gl12
AMPLIFIER

INPUT REQUIREMENTS (at Vp =11.4V and VN = =12.6 V unless specified
differently).

Transistor conducting (output level "positive low").

Voltage at all gate inputs Vg =min. 2/3Vp
max. Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12xAAY21/AAY32

Transistor non-conducting (output level "positive high").

Voltage at one or more
gate inputs Vg =min. 0V
=max. 0.3V

Total required direct current =l 55 =max. 1.1 mA

Total required transient
charge, when VG changes

from 2/3 Vp to 0.5V in -QgT1=max. 2.1nC
1.5 ps
Time data
: _ x
Pulse duration tpl = min. 6 ps Soe polen B
fp2 =min. 6 ps

OUTPUT DATA (at Vp=11.4V and V| = -12.6 V, unless specified diffe-

rently).
Voltages, direct currents and transient charges
Transistor conducting (output level "positive low")
Voltage Vq =min. oV
=max. 0.3V
Available direct current Igp =min. 8.2mA

XX
=min. 7.0 mA (Tamb = min., =25 °C)

Available transient charge
when Vq changes from 2/3 Vp
to 0.5V in 1.5 ps Qqt =min. 9nC

=min. 7 nC (Tqmb = min =25 C
If 2 or 3 collectors Q are paralleled all but one collector resistor R
must be left disconnected. If 4 to 16 collectors Q are paralleled,

)idc

*  Of section "Time deéinitions 10-series circuit blocks".
% % Between 0 and - 25 C to be derived by linear interpolation.
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2.Gl12 DUAL POSITIVE GATE INVERTER
AMPLIFIER

2722 004 08021

all but two collector resistors R must be left disconnected. In the
latter case the available direct current respectively available
transient charge must be reduced to: Iqp =min. 6.7 mA

QQT: min. 7.4 nC

IgD =min. 5.5 mA}
Q@T=min. 5.4 nC

(Tamb = min. =25 %)
(output level "positive high")

Transistor non-conducting

Voltage

Time data

Fall time
Fall delay

Maximum wiring capacitance 200 pF.

Vq =min. 2/3Vp
=max. Vp

3 =max. 1.5 ps
tgg =max. 3 ps

% Of section "Time definitions 10-series circuit blocks".

*x Between 0 and - 25 C to be derived by linear interpolation.

See point l:
See point 2
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2722 004 00001 FF 10

FLIP-FLOP

The unit comprises a set/reset bi-stable multivibrator circuit. The number of
set/reset (S) inputs can be extended with the aid of external diodes at the
extension inputs ES.

The circuit constitutes a memory function, driven by means of a d.c. level ai
the S-inputs. In conjunction with the dual trigger gates 2TG 13 or 2TG 14 an
a.c. -driven (triggered) flip-flop can be formed, normally used in binary
counters and shift registers; in conjunction with the quadruple trigger gate
4TG 15 one stage of a bi-directional counter or bi-directional shift register
is formed. Up to 10 trigger gates can be paralleled at W-inputs of the flip-flop.
In these applications the Q-output terminals of the trigger gates are connect-
ed to the W-input terminals of the flip-flop FF 10.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25 to +5°5 oC
belov(; 0¢C: dergted output data
storage =55 Cto+75 C
Weight approx. 30g
Case Ylow standard case
|16 |6
nc. ES ncc W nc. @ ne. S N E Q Q
®© © o 6 6 0 06 0 0 o 2] eshz
Ty 20%3%4 %% ' N ™ 8lc FF10 she
© ¢ 6 6 ¢ © © o o
nc. ES nc W nc @ nc. S P w w
7251439 IA h“

7243806

terminal location drawing symbol
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FF 10 FLIP-FLOP 2722 004 00001

CIRCUIT DIAGRAM

Terminal 1 = not connected
2 = ES = extension set/reset input
= not connected
4 =W = extension trigger gate
5 = not connected

w

8=S =set/reset input

9=N =supply =12V

10=E = common supply 0V

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

IS?P

é 24 g pe
st o 3 FRe FR
= = = 2 3 4
S
os AHBT— 4 Topos
2 ES 0— —oOES n
) ;g_.l.c, S0 a8 CZ.L_E;R
3= =ra
4W o—J b——oW 1
= T T 2
Rs= SRg
l 7243889
N OE

©
=

Power supply

Terminal 9:V=-12V +5%, -l = 0.6 mA il vakoe
10: Vg =0V common of the current
19:Vp =+12V 5%, Ip =4,8mA

INPUT REQUIREMENTS (at Vp = 11.4V and V= =12.6V unless specified
differently).

Set/reset input (S-terminals)

A d.c. voltage level is applied to terminal S. A "positive low" voltage (be-
tween 0V and 0.3 V) drives the corresponding transistor into the non-con-
ducting state.

D30 April 1968




2722 004 00001 FLIP-FLOP FF 10

=min. 2/3Vp

Voltage Vs _ s, +%p

Type of diodes and maximum number
connected in parallel at terminal ES:
12 x OA 85/0A 95

=min. OV
Viltags 8 = max. 0.3V
Required direct current -Isp =max. 1.95 mA
Required transient charge
when Vg changes from 2/3 Vp
to 0.5V in 1.5 ps —Qg7 =max. 2.8 nC
Tbue ety
Pulse duration t =min. 2 ps
P M . *
Recovery time trec = min. 15 ps} e poit 4
Base-input (W-terminal)
Capacitance (wiring + output TG13/
TG14/TG15) Cyw =max. 100 pF

OUTPUT DATA (at Vp=11.4V and V| = —=12.6 V, unless specified differently).

Voltages, direct currents and transient charges

=min. OV
Voltage Y@ max. 0.3V
Available direct current QD i LI

=min. 6.6 mA (Tgqmb=min.-25°C)**
Available transient charge,
when V@ changes from 2/3 Vp

ROV T QG i 221C (Tamb=min. ~25°9C)**
Transistor non-conducting (output level "positive high")

= min.
Voltage . rn:cx. 2\{§ b 1
Time data_
Fall time tf =max. 1.5 ps See point 1°
Fall delay tfd =max. 2 ps See point 2~

Maximum wiring capacitance 200 pF

* Of section "Time definitions 10-series circuit blocks".
** Between 0 and =25 ©C to be derived by linear interpolation.
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2722 004 00011 FF 11

FLIP-FLOP

The unit comprises a set/reset bi-stable multivibrator circuit with built-in
trigger gates. The number of set/reset inputs, gate (G) inputs as well as

the trigger (T) inputs can be extended by the aid of external diodes at the
extension inputs ES, EG or ET respectively.

The circuit constitutes a memory function when driven by means of a d.c. lev-
el at the ES-inputs via an external diode or a negative-going trigger signal at
the T-inputs.

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 G=inputs (e.g. in shift registers),

whilst the T-inputs are interconnected.

It can also be used as a binary divider, when the G-inputs are connected to

the appropriate Q-outputs. With the aid of trigger gates 2TG 13 and 2TG 14
extra triggering facilities can be made by connecting their Q-outputs to the
W-inputs of the flip-flop (e.g. in bi-directional shift registers and counters).
With the aid of the quadruple trigger gate 4TG 15, of which the Q-output
terminals. are connected to the appropriate W-input terminals of two units FF 11,
two stages of a bi-directional counter or bi-directional shift register are formed.
Up to 9 extra trigger gates can be paralleled to one flip-flop.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25 to +5°5 oC
belovcv) 0°C: derooted output data
storage -55 Cto+75 C
Weight approx. 40g
Case high standard case
J1s I
EG ESETW 6 Q T nc N E Q Q
e ¢ o 6 060 0 0 0 o 2 2
T2y 3%y B B e 7 85900 ES FFM ES
@ e 6 6 o o o ; -
EGESET W G Q T nc P Heverr Terw &°
77513 Is [ 13 17 713 hals
i
terminal location drawing symbol
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FF 11 FLIP-FLOP 2722 004 00011

CIRCUIT DATA

common supply 0V
extension gate input

Terminal 1 =EG = extension gate input 10=E
2 =ES = extension set/reset input 11 =EG

<

V

3 =ET = extension trigger input 12 =ES = extension set/reset input
4 =W = extension trigger gate 13=ET = extension trigger input
5=G = gate input 14 =W = extension trigger gate
6=Q = output 15=G = gate input
7=T = trigger input 16 =Q = output
8 = not connected 17=T = trigger input
9 =N =supply =12V 18 = not connected
19=P =supply +12V
Ds ISTP D
s 2Ry L EERI b, 3 §§Ra EERZ §§R|4 gng G B

1 EGo ESO B fid\ EG 1
2 N A oF
Ds Dy /D\"’Rggf lCI 50 0o~ \{.L e D}o\'z Dg !9 Ds
1T oo T <NT 31— HH1or v
4 -3 P 4 -4 ]
3ET— £  Swo—I 2 T T S bk—owz = L—oETn
Ri3 Rs3 * =Rs SRs ' ZRe ZRn
14
7243890
N o
3 10

Power supply
Terminal 9 :VN=-12V 5%, -ly=1.1mA
10 : Vg =0V common
19:Vp =+12V +5%, Ip =7.0mA

nominal value
of the current

INPUT REQUIREMENTS (at Vp = 11.4V and V|, = = 12.6V unless specified
differently).

Set/reset input (ES-terminals)

A d.c. voltage level Vs is applied to the terminal ES via a diode (e.g. type
OA 85/0A 95), the anode connected to terminal ES. A "positive low" voltage
between 0V and 0.3V drives the corfesponding transistor into the non-con-
ducting state.

Transistor conducting (output level "positive low").
g P po

Voltage Vg =min. 2/3Vp,
=max. +V
Type of diodes and maximum number

connected in parallel at terminal ES:
3 x OA85/0A 95
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2722 004 00011

FLIP-FLOP

FF 11

Transistor non-conducting (output level "positive high").

Voltage

Required direct current

Required transient charge
when V5 changes from 2/3 Vp

to 0.5V in 1.5 ps

pulse duration
recovery time

Time delay between S-
and T-signals

Gate=input (G-terminals)

Vg =min. OV
=max. 0.3V

-lgp=max. 1.95 mA

-Qg 7= max. 2.8nC

t. =min. 2ps 5 A
'fec =min. 15 ps ] Sms patl &

s
t}s =min. 15 ps See point 5

A d.c. voltage level is applied to terminal G. A "positive low" voltage
closes the gate, whilst a "positive high" voltage (between Z/QVPande) opens

the gate.

o—@-— AAY21/AAY32

1
1
max 6x ! !
0AB5/0A9S | '*@‘.EG
1
H

Voltage

Required direct current

Vg =min. 2/3Vp
=max. Vp

Gate extension input EG: max number
of parallel input diodes: 6 x OA85/0A%5

Gate extension input EG: with only one
input diode at EG

\V; =min. OV
G =max. 0.3V

_IGD =max. 1.1 mA

* Of section "Time definitions 10-series circuit blocks".

I
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FF 11 FLIP-FLOP 2722 004 00011

Required transient charge,

when VG changes from
2/3Vp to 0.5V in 1.5ps -Qgr=max. 1.2nC

Tise doffsy.

Trigger gate seh‘.ing time fgs =min. 29 ps See point 6

Trigger gate inhibiting *
time tgi =min. 29 ps See point 7

Trigger input (T-terminals).

A negative-going voltage step is applied to the terminals T separately or to
both terminals interconnected in the case of binary divider applications. This
voltage step on terminal T drives the transistor into the non-conducting state
if the corresponding gate has been opened by the appropriate input signal on
terminal G.

Gate open Cate closed
Vg =min.2/3Vp =min. OV
=max. Vp =max. 0.3V
Required direct current
when V1 = max. 0.3V -|TD =max. 1.1mA 0 mA
Required transient charge  Gate open Gate closed
when V1 changes from o
2/3Vpto0.5Vin1.5ps -Qp =max. 3.4nC 0nC
Input noise level Vi,  =max. 1.2V peak to peak
Recommended type of diode and max~
imum number connected in parallel at
terminal ET: 6 x BAY 38
Time data
Fall time tg =max. 1.5 ps .
Pulse duration t, =min. 2 s See point 3

Trigger gate setting time fgs =min. 29 ps
Time delay between T- N
and S-signals tyg =min. 15 ps See point 5

Base input (W-terminal)

Capacitance (wiring +
output TG13/TG14/TG15): Cw = max. 95 pF

* Of section "Time definitions 10-series circuit blocks".
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2722 004 00011

FLIP-FLOP

FF 11

OUTPUT DATA (At Vp =11.4V and V| = -12.6V, unless specified diffe-

rently).

Voltages, direct currents and transient charges

Transistor conducting

Voltage

Available direct current

Available transient
charge, when V~ changes

from2/3Vp t0 0.5V in 1.5
ps

Voltage

Time data

Fall time
Fall delay

Maximum wiring capacitance 200 pF

(output level "positive low")
VQ =min. 0V
=max. 0.3V
lgp  =min. 8.2mA
=min. 6.6 mA
(Tamb = min. =25 %) *

QqT =min, 27 nC
=min. 22nC
(Tamb = min. =25 C

)*‘*

(output level "positive high")
Vq =min.2/3Vp

= max. VP
tf =max. 1.5 ps See point l:'
teg =max. 2 s See point 2

* Of section "Time deofinitions 10-series circuit blocks".
** Between 0 and - 25 C to be derived by linear interpolation.
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2722 004 00021 FF 12

FLIP-FLOP

The unit comprises a set/reset bi-stable multivibrator circuit with built=in
trigger gates. The number of set/reset (S) inputs, the gate (G) inputs as well
as the trigger (T) inputs can be extended with the aid of external diodes at

the extension inputs ES, EG or ET respectively.

The circuit constitutes a memory function when driven by means of a d.c. lev-
el at the S=inputs or a negative-going trigger signal at the T-inputs. 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 G=inputs (e.g. in shift registers), whilst
the T=inputs are interconnected. It can also be used as a binary divider,

when the G-inputs are connected to the appropriate Q-outputs.

With the aid of trigger gates 2TG 13 and 2TG 14 extra triggering

facilities can be made by connecting their Q-outputs to the corresponding
W-inputs of the flip-flop (e.g. in bi-directional shift registers and counters).
With the aid of the quadruple trigger gate 4TG 15, of which the Q-output
terminals are connected to the appropriate W-input terminals of two units FF 12,
two stages of a bi-directional counter or bi-directional shift register are
formed.

Up to 9 extra trigger gates can be paralleled to one flip-flop.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25 to +5°5 °c
belovg 0C: dergted output data
storage =55 "C 1o +75 C
Weight approx. 40g
Case high standard case

|16 |6
EG ES ET W G @ T S N E Q Q
© 0o 00 00 0 0 0 ales v eshe
1ﬂ212313‘v.555167za‘e9'9'° 3 FF12 she
e 6 o 0 0 o e o - ol
EG ESET W G @ T S P —EGGWETTTETWG
72537 Is | [3 17 T7h3 hahs
7243800
terminal location drawing symbol
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FF 12

FLIP-FLOP

2722 004 00021

M

Terminal 1 =EG = extension gate input

CIRCUIT DATA
2=ES
3=ET
4=W
5=G
6=Q
7=1
8=5S
9=N
10=E

= extension set/reset input

|

i

1l

extension trigger input
extension trigger gate
gate input

output

trigger-input

set/reset input

supply =12V

common supply 0V

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

17 =T = trigger input

18 =S = set/reset input

19=P =supply +12V

Il

Dy

1EGO

Power supply

Terminal 9 : VN

- 1 EGn

10
Dg 19 Dg
] | T w

B - ET13
SR SR

-12V +5%,

10 : VE =0V common

19:Vp =+12V +5%,

7263881

I = 1.1 mA | nominal value

of the current

lp =7.0mA )

INPUT REQUIREMENTS (at Vp = 11.4V and Vi = - 12.6V unless specified

differently).

Set/reset input (S-terminals)

A d.c. voltage level is applied to terminal S . A "positive low" voltage (be-
tween 0V and 0.3 V) drives the corresponding transistor into the non-con-

ducting state.

Vg = min. 2/3Vp

=max. Vp

Type of diodes and maximum number
connected in parallel at terminal ES:

3 x OA 85/0A 95

D40
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2722 004 00021

FLIP-FLOP

FF 12

Transistor non-conducting (output level "positive high")

Voltage

Required direct current

Required transient
charge, when Vg
changes from 2/3Vp to
0.5V in 1.5 ps

Time data

pulse duration
recovery time

Time delay between S-
and T-signal

Gate=-input (G-terminals)

Vg =min, OV
=max. 0.3V

-lgp = max. 1.95 mA

-Qg7= max. 2.8 nC

t =min. 2 Ms . o

p

trec =min. 15 ps ] See point 4
*

tg =min. 15 ps See point 5

A d.c. voltage level is applied to terminal G. A "positive low" voltage

closes the gate, whilst a "positive high" voltage (between

the gate.

1
1
max 6x |} ) )
0ABS5/0A9S | _@";EG
—
:

Ero

Gate closed

Required direct current

2/3Vpand Vp) opens

Vg =min. 2/3VWp

= max. VP

Gate extension input EG: max number
of parallel input diodes: 6 x OA85/OA95

Gate extension input EG:with only one
input diode at EG

Vg =min. 0V
=max. 0.3V

-lgp = max. 1.1 mA

*
Of section "Time definitions 10-series circuit blocks".
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FF 12 FLIP-FLOP 2722 004 00021

(i

Required transient
charge, when Vg

changes from 2/3Vp to
0.5Vin1.5ps -Qgr=max. 1.2nC
Time data
Trigger gate setting o
time tgs = min. 29 ps See point 6
Trigger gate inhibiting *
time tgi = min. 29 us See point 7

Trigger input (T-terminals).

A negative-going voltage step is applied to the terminals T separately or to
both terminals interconnected in the case of binary divider applications. This
voltage step on terminal T drives the transistor into the non-conducting state
if the corresponding gate has been opened by the appropriate input signal on
terminal G.

Gate open Gate closed
Vg =min.2/3Wp =min. OV
=max. Vp =max. 0.3V

Required direct current
when Vi =max. 0.3V -lyp =max. 1.1 mA 0 mA

Required transient Gate open Gate closed

charge when \%) changes T
from 2/3Vpto 0.5V in
1.5 s -Qq1 = max. 3.4nC 0nC

Input noise level Vp =max. 1.2V peak to peak

Recommended type of diodes and maximum
number connected in parallel at terminal ET:

) 6 x BAY 38
Time data
Fall time te =max. 1.5 ps e
Pulse duration b = min. 2 s See point 3
Trigger gate setting time tgs = min. 29 ps
Time delay between T- 5
and S-signals tts  =min. 15 ps See point 5

Base input (W-terminal)

Capacitance (wiring +
outputTG13/TG14/TG15): Cyy = max. 95 pF

% Of section"Time definitions 10-series circuit blocks".
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2722 004 00021 FLIP-FLOP FF 12

OUTPUT DATA (At VP =11.4V and VN =-12.6V, unless specified diffe-

rently).
Voltages, direct currents and transient charges
Transistor conducting (output level "positive low")
Voltage Vq =min. 0V
=max. 0.3V
Available direct current Iqp = min. 8.2 mA
= min. 6.6 mA

)**

(Tamb = min. =25 C

Available transient
charge, when V

changes from 2/3Vpto,
0.5V in 1.5ps Qrr =min. 27 nC

=min, 22nC

(Tamb = min. =25 €)**
Time data.
*

Fall time tg =max. 1.5 ps See point 1
Fall delay tfd =max. 2 ps See point 2*

Transistor non-conducting (output level "positive high")

Voltage Vq =min.2/3Vp
=max. Vp

Maximum wiring capacitance 200 pF

* Of section "Time deginitions 10-series circuit blocks".
** Between 0 and - 25 C to be derived by linear interpolation.

[
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2722 004 15001 2.TG13

DUAL TRIGGER GATE

The unit comprises two identical trigger gate circuits, which are normally
used in conjunction with flip=flop units FF 10, FF 11 and FF 12.

With the dual trigger gate a second=-pair of trigger inputs are formed for the
flip-flops FF 11 and FF 12, to make one stage of a bi-directional counter or
shift register.

In these applications the 2TG 13 output Q-terminals are to be connected di-
rectly to the flip-flop W-terminals.

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

The number of gate (G) inputs or trigger (T) inputs can be extended with the
aid of external diodes at the extension inputs EG or ET.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

o
operating -25to +585 oC
storage -55to+75 C
Weight approx. 30g
Case low standard case
|4 |14
EG nc.t ET @ G nc T ne N E Q Q
e © 06 ©6 0606 0 0 0 o
Vi 2 pd gy 9 6 g Ty 8.5 9.0 0 2TG13
® e o 6 0 0 o 4 i
EG nc. ET @ G nc T nc P A% ertrer 1
72543% Is Bl7h  hs
7245033
terminal location drawing symbol
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2.TG13

DUAL TRIGGER GATE

2722 004 15001

1

CIRCUIT DATA

Terminal

1 =EG =extension gate input
2 = not connected
3 =ET = extension trigger input

10=E = common supply 0V
11 = EG = extension gate input
12 = not connected

4=Q = output 13 =ET = extension trigger input
5=G = gate input 14=Q = output
6 = not connected 15=G = gate input
7=T =trigger input 16 = not connected
8 = not connected 17 =T = trigger input
9=N =supply =12V 18 = not connected
19=P =supply +12V
190P
D — T : 1 Dz
56 o@— SR SRs RaZ G 15
1 7 1
1 EGO T 1 EG 1
D, Ds | Dy, Ds Ds
7T |l—"®'00 Cl {@-OT 17
= Cy = 2 2
3ETo—IRE 2Ry SRy L——0ET 13
= = :
7245032
v Ge
] 10
Power supply
H . o 9 - =
Terminal 9 : V| 12V +5%, -IN 0.5 mA nominal value

10 : Vg =0V common

E
19:Vp =+12V +5%, Ip

of the current

=2.2mA

INPUT REQUIREMENTS (at Vp = 11.4V and Vi = =12.6 V unless specified

differently).

Gate input (G-terminals)

A d.c. voltage level is applied to terminal G. A "positive low" voltage closes
the gate, whilst a "positive high" voltage opens the gate.

Voltage \% G

=min. 2/3 Vp
= max. VP

D46
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. 2722 004 15001 DUAL TRIGGER GATE 2.TG13

max 6x
0AB5/0A95

| @ EEG Gate extension input EG:max number of
| parallel input diodes: 6 x OA85/0A95

Gate extension input EG:withonly one
input diode at EG

Voltage Vg =min. 0V
=max. 0.3V
Required direct current -lgp =max. 1.1 mA

Required transient charge
when VG changes from 2/3Vp

to 0.5V in 1.5 ps -Qgr =max. 1.2nC

Time data

--------- *

Trigger gate setting time tgs =min. 29 ps See point 6

Trigger gate inhibiting *
time tgi = min. 29 ps See point 7

Trigger input (T-terminals)

A negative-going voltage step is applied to the terminals T separately or to
both terminals interconnected.

This voltage step on terminal T passes the trigger gate if it has been opened
by an appropriate input signal on terminal G.

Cate open Guate closed
Vg =min.2/3Vp =min. OV
=max. Vp =max. 0.3V

Required direct current
when V1 =max. 0.3V -ltp =max. 1.1 mA 0 mA
Required transient charge
when VT changes from 2/3Vp
to 0.5V in 1.5 ps -Qqr=max. 3.4nC 0nC

*1Of section "Time definitions 10-series circuit blocks .
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2.TG13 DUAL TRIGGER GATE 2722 004 15001

Input noise level Vn =max. 1.2V peak to peak

Recommended type of diodes and max-
imum number connected in parallel at

terminal ET: 6 x BAY 38

L
Fall time tf =max. 1.5 ps *
Pulse duration t =min. 2 ps See point 3

Trigger gate setting time  t, =min. 29 ps

gs

OUTPUT DATA

When the 2TG 13 is used in conjunction with flip-flops FF 10, FF 11 and
FF 12, the Q-output terminals are directly connected to the W-terminals of
the flip=flop.

Output capacitance: Co max. 5 pF

* Of section "Time definitions 10-series circuit blocks".
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2722 004 15011

2.TG14

DUAL TRIGGER GATE

The unit comprises two identical trigger gate circuits, which are normally

used in conjunction with flip-flop units FF 10, FF 11 and FF 12.

With the duai trigger gate a second pair of trigger inputs are formed for the
flip=flops FF 11 and FF 12, to make one stage of a bi-directional counter or
shift register. In these applicationsthe 2TG 14 output Q-terminals are to be
connected directly to the flip-flop W-terminals.
The trigger gates are controlled by a d.c. voltage level applied to the G-

terminals.

Two separate built-in diodes can be used to extend the number of gate (G)
inputs on any of the extension inputs EG.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

. 0
operating =25 to +55 oC
storage -55t0+75 C
Weight approx. 30 g
Case low standard case
|4 |14
EG D EFT Q 6 C T nc N E Q
® e 06 06 00 © 0 0 @ sle cke
R R R A T 2] 2TG14 12
© 6 ¢ 6 6 6 0 0 o 126 2
EG D ETQ G C T nc P A e—
7251435 5 Blwh hs
r2es0ses
terminal location drawing symbol
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2.TG14

DUAL TRIGGER GATE

2722 004 15011

CIRCUIT DATA

Terminal

1 = EG= extension gate input

2 =D = anode separate diode
ET = extension trigger input
Q = output
G =gate input
C = cathode separate diode
n

1]

T = trigger input
ot connected
N =supply =12V

NV ONONO bW

10=E = common supply 0V
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
=supply +12V

19=p

Power supply
Terminal 9: V=
19: Vp

1]

=12V +5%, -IN = 0.5 mA
0V common
+12V t5°/o, IP

nominal value

= 2.2 mA of the current

INPUT REQUIREMENTS (at Vp=11.4V and V| = - 12.6 V unless specified

differently).

Gate input (G-terminals)

A d.c. voltage level is applied to terminal G. A "positive low" voltage
closes the gate, whilst a "positive high" voltage opens the gate.

Gate open

Voltage

Vg =min. 2/3 Vp

= max. VP

D50
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2722 004 15011

DUAL TRIGGER GATE

2.TG14

T

: ‘
max 6x !

QAB5/0A95 | ‘_®—“EG
1

0A85/0A35

eI

Gate closed

Gate extension input EG: max number of

parallel input diodes: 6 x OA85/OA95

Gate extension input EG: with only one
input diode at EG

Vg =min. OV
=max. 0.3V

=max. 1.1 mA

Total required direct current -lep

Total required transient
charge, whenV G changes
from2/3Vp to 0.5Vin 1.5 ps

-QgT =max. 1.2nC
Jinge dota.
Trigger gate setting time fose =min 29 ps See point 6:
Trigger gate inhibiting time tgi =min 29 us See point 7

Trigger-input (T-terminals)

A negative-going voltage step is applied to the terminals T separately or to
both terminals interconnected. This voltage step on terminal T passes the
trigger gate if it has been opened by an appropriate input signal on termi-

nal G.
Gate open Gate closed
VG =min 2/3Vp =min. 0V
=max Vp =max. 0.3V
Required direct current
when V1 =max. 0.3V =ltp =max 1.1mA 0 mA
Required transient charge
when V1 changes from 2/3Vp
to 0.5V in 1.5 ps -Qpr = max 3.4nC 0nC
* Of section "Time definitions 10-series circuit blocks".
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2.TG14 DUAL TRIGGER GATE 2722 004 15011

(il

Input noise level Vih =max 1.2V peak to peak

Recommended type of diodes and maxi-
mum number connected in parallel at
terminal ET: 6 x BAY 38

Time data

Fall time tf =max 1.5 ps l .
Pulse duration tp = min 2 ps See point 3
Trigger gate setting time t =min 29 ps

gs

OUTPUT DATA

When the 2TG 14 is used in conjunction with flip-flops FF 10, FF 11 and FF12,
the Q-output terminals are directly connected to the W-terminals of the
flip-flop.

Output capacitance: Co = max. 5pF

* Of section "Time definitions 10-series circuit blocks".
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2722 004 15021

4.TG15

QUADRUPLE TRIGGER GATE

The unit comprises four separate identical trigger gate circuits, which are nor-
mally used in conjunction with flip-flop units FF 10, FF 11 and FF 12.

By connecting the output Q-terminals of the 4TG 15 directly to the appropri-
ate W-terminals of a flip-flop FF 10 one stage of a bi-directional counter or
bi-directional shift register is formed.

When, however, the Q-terminals of one 4TG 15 are connected to the appropri-
ate W-terminals of two units FF 11 or FF 12, two stages of a bi-directional
counter or bi-directional shift register are formed.

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

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

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

: o
operating ~25to +55 oC
storage =551t0+75 C
Weight approx. 40 g
Case high standard case
3| 1] 6| 16] 1] 8]
EG EG, T, Q Q, G G, T, N E 4] T, EG,G, G,EG,T, |4
T.0,0,.0,0, 0.0 000 : i
EREERERER glo- R
EG, EG, T, Q; G, G G T, P ~1%1,e6,6, GLEG T
7251434 13] 2] 7] 17] 12] 18]
7246951
terminal location drawing symbol
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4TG15

QUADRUPLE TRIGGER GATE 2722 004 15021

CIRCUIT DATA
Terminal
1 = EG1 = extension gate input 11 = EG3 = extension gate input

12 = EG4 = extension gate input
13=Tp = trigger input
14=Qg3 = output

15=Q4 = output

16 = Gg = gate input

17 = G4 = gate input

18 =T4 = trigger input

2 = EG2 = extension gate input
3=Ty = trigger input

4=Q1 = output

5=Q2 = output

6= Gy = gate input

7 = G2 = gate input

8=T3 = trigger input

9=N =supply =12V 19=P =supply +12V
10=E = common supply OV
19TP
D, 3 D2 3 > D3 S = De E: 3
Gy SR 2Ry G, SR2 ZRio G; =R3 SRy Gs SRs 2Ry
so—@— A 70—@— = =2 160—@— 273 3 170—@— £ 2
- — — -y
EG: £G, EG; EGy
10— 6' 20— & n P 12 O——rd S
¥ )Dg Q- Do G- " G 12
7 Ds | Psog o, D6 co| P . B7 ca| Pis g 5. Ds co| D g,
' 46 nd 48 3 2246 4 40— 246 44631 18046 T WO
3I1© IHE— oW o= WY I, oY L mu st
Rs 2R3 SR 3Ru 2R7 SRis SRe 3Ry
5 > p: 5
1
7246952
\0lE olu

Power supply

Terminal 9: VN =-12V +5%, -IN = 1.0mA
10: Ve = 0V common
19:Vp =+12V + 5%,

nominal value

Ip = 4.4mA s of the current

INPUT REQUIREMENTS (at Vp = 11.4V and VN = - 12.6V unless specified
differently)

Gate inputs (G-terminals)

A d.c. voltage level is applied to terminal G. A "positive low" voltage
closes the gate, whilst a "positive high" voltage opens the gate.

Gate open

Voltage Vg = min. 2/3Vp

= max. Vp
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2722 004 15021 QUADRUPLE TRIGGER GATE 4.TG15

0—@— AAY21/AAY32

i [ Gate extension input EG: max. number
(ﬁ& i '—®—‘.EG of parallel input diodes: 6 x OA85/0A95

Gate extension input EG: with only one
input diode at EG.

e

Gate closed

Voltage Vg =min. 0V
=max. 0.3V

Required direct current -lgp =max. 1.1 mA.

Required transient charge
when Vg changes from
2/3Vpto0.5Vin1.5ps -QGT =max. 1.2nC

Time data

-------- *
Trigger gate setting time tgs = min. 29 ps  See point 6
Trigger gate inhibiting time tgi =min. 29 us See point 7

Trigger input (T-terminals)

A negative-going voltage step is applied to the terminals T separately or to
both terminals interconnected.

This voltage step on terminal T passes the trigger gate if it has been opened
by an appropriate input signal on terminal G.

Gate open Cate closed
Vg =min. 2/3Vp  =min. 0V
= max. Vp =max. 0.3V
Required direct current
when VT = max. 0.3V -ltp =max. 1.1mA 0 mA
Required transient
charge when VT changes
from 2/3Vpto 0.5V in
1.5 ps -QTT = max. 3.4nC 0nC
Input noise level V, =max. 1.2V peak to peak

* Of section "Time definitions 10-series circuit blocks".
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4.TG15 QUADRUPLE TRIGGER GATE 2722 004 15021

lime data

Fall time tf =max. 1.5 ps *
Pulse duration tp = min. 2.0 ps ; See point 3
Trigger gate setting time tgs =min. 29 ps $

OUTPUT DATA
When the 4TG 15 is used in conjunction with flip-flops FF 10, FF 11 and FF 12,

the Q-output terminals are directly connected to the W-terminals of the

flip-flop.

Output capacitance: Co =max. 5 pF

* Of section "Time definitions 10-series circuit blocks".
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2722 004 18001 TU10

TIMER UNIT

The unit TU10 contains a timing circuit followed by a Schmitt trigger circuit
and an inverting amplifier. This unit comprises a built=in trigger gate as well.
The trigger gate can be controlled by a d.c. voltage level applied via an
external diode to terminal EG.

The number of the trigger (T) inputs 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 positive-going pulse at the output Q -terminal, provided the
gate is open. The duration of the output pulse is determined by the values

of the external capacitor to be connected between the terminals ECy and
EC9 and the external resistor between the terminals ER and P,

The terminals ER and P must be interconnected when no external resistor is used.
The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

: < 0
operating -25 to +g5 G
belovg 0°C: dergted output data.
storage ~55 'C to+75 C
Weight approx. 40g
Case high standard case
J1s
EG nc. ET nc. nc. nc. T nc N E Q 18
© 0o 0o 0 e 0 0 0 0 o 18
111212313L1451561G717e189‘910 TU10
® ©¢ ¢ ©¢ © © © o6 o 21e6 ERP2
EC, nc. nc. nc. ER Q@ EC, P P ET T ECy EC,
7251433 ENE [n 7
r2uans
terminal location drawing symbol
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TU10 TIMER UNIT 2722 004 18001

CIRCUIT DATA
P E ER Rext P
119 010 15 ——M——-Te
! £ 2R R
§ER1 - < < <
1
EGo—e
SR, 3R, 2R
To 1 c o | L 16—~
) @ et
ET =1
Dy
ZR2 3Rs SRe 3
= ‘f z <
. * 726473 A
11— - = ———S17 lg
ECT  Ceyy EC2 N

Terminal

1 = EG = extension gate input

2= not connected

3 =ET = extension trigger input
4= not connected

5= not connected

6= not connected

7 =T =trigger input

8= not connected

9=N =supply - 12V
10=E =I/common supply 0V

Power supply

10: VE = 0V common

11 = EC, = for external capacitor(-side)

12 = not connected
18 = not connected
14 = not connected

15 =ER = for external resistor

16=Q =output

17 = EC 9= for external capacitor (+side)

18="P =supply + 12V (internally
connected to terminal 19)

19=P =supply + 12V

value of

Terminal 9: VN == 12V £ 5%, - IN =9.5mA } nominal

19:Vp =+ 12V £ 5%, Ip =5.0 mA

the current
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2722 004 18001 TIMER UNIT TU 10

INPUT REQUIREMENTS (at Vp = 11.4V and VN = = 12.6V unless specified
differently).

Gate input (EG-terminal)

A d.c. voltage level is applied to terminal EG via an external diode.
A "positive low" voltage closes the gate, whilst a "positive high" voltage
opens the gate.

Voltage Vg = min. 2/3 Vp
=max. Vp

5 ! Gate extension input EG: with two

i input diodes
|
O_@— Tzasme

|
| Gate extensioninput EG: max number

E of parallel input diodes:
O_@—| s 7 x OAB5/OA95/AAY21/AAY32
6 1
OAB5/0AS5 i @
i AAY21/AAY32

o—@—

Gate closed

Voltage Vg =min. OV
=max. 0.3V

Required direct current -lgp = max. 1.1 mA

Required transient charge

w hen V ~ changes from 2/3V, - =max. 1.2nC
G 9 P

to 0.5V in 1.5 ps QGT

Time data

Trigger gate setting time

fgs =min. 26 uys see point 6"
Trigger gate inhibiting time

tgi =min. 26 s see point 7"
Trigger input (T-terminai)

A negative-going voltage step is applied to terminal T. This voltage step on
terminal T passes the gate, when it has been opened by the appropriate
voltage level on terminal EG and transistor TR5 is driven in the non-conduc-
ting state.

*  Of section "Time definitions 10-series circuit blocks".
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TU10 TIMER UNIT 2722 004 18001

Gate open Gate closed
Voltage VG = min. 2/3V =min. OV
= max. Vp =max. 0.3V
Required direct current =-hp =max. 1.1 mA =0mA

Required transient charge
when Vp changes from

2/3VP to 0.5V in ~Q7 =max. 3.2nC 0nC

1.5 ps
Recommended type of diodes and maximum
number connected in parallel at terminal

ET: 6 x BAY 38/BAX 13

Input noise level V, =max. 1.2V peak to peak

OUTPUT DATA (at Vp = 11.4V and V) = = 12.6V unless specified diffe-
Transistor TR5 conducting rently).

Voltage VQ =min. OV
=max. 0.3V

Available direct current | Qp = min. 32 mA

=min. 29 mA (Tgmp = min. =25 C) "

Available transient charge

when Vq changes from

: = min. 30 nC
2/3VPfO 0.5V in 1.5 Ms QQT — :;:' 27 :C (Tamb= min. =25 OC)**

Maximum wiring capacitance 200 pF

Delays and switching times

7zu7|5|

++ Between 0 and - 25 C to be derived by linear interpolation.
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2722 004 18001 TIMER UNIT TU 10

fall time tf =max. 1.5 ps
fall delay t¢4 =max. 2ps
input pulse duration t, =min. 2 ps

output pulse duration ty = depends on the values of the external capacitor

Cext and the external resistor Rgy; -

-The minimum time between two successive input pulses is only determined
by the trigger gate setting time (tgs).

- Besides the above mentioned restriction no recovery time of the unit has
to be taken into account.

- When during the delay the input is triggered for a second time, the delay
action will start all over again.

Duration of the output pulse : dependent on the values of Rext and Ceyt

Increase of the duration with
external capacitor Cext *)

Rext = 47 kQ £ 10% 44 - 79 ms/uF
terminals ER and P interconnected 23 - 35 ms/pF

The absolute max.values: Rext = 52kQ and Cgyt = 1800 pF.
By means of this resistor the output pulse duration can be varied by a factor
2. The terminals ER and P must be interconnected, if no external resistor is used.

Stability of the output pulse duration (for orientation only)

A variation of the supply voltages Vi and Vp of + 5% varies the pulse duration
by less than + 1.5% with Rg,y =52 kQ and £ 0.6% with Ry, =0
A variation in ambient temperature of 1 C varies the pulse duration by less
than 0.1%.
A variation of the leakage current of the external capacitor (Ce ) with

. xt
1WA varies the pulse duration by less than 0.8%.

" The maximum leakage current of the external capacitor must be less than
20 pA. The working voltage of the external capacitor must be >25V.
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2722 004 17001 GA 1

GATE AMPLIFIER

The unit contains a gate circuit and a non-inverting amplifier. The two ampli-
fier stages give an appreciable power amplification between input and output.
The amplifier of the unit GA 11 can be preceded by one-level as well as two
level logic circuits, performing an AND respectively an AND-AND or AND-OR
operation for "positive high" signals.

Three resistors of 10 kQ have been mounted inside the block, possibly needed
for the AND-OR operation.

The collector resistor R of the output stage can be left floating for driving e.g.
inductive loads. In this case the available output current is increased, and
less |, is drawn from the stabilised V.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

: 0
operating -25t0+55 C
9
storage -55t0+75 C
Weight approx. 30 g
Case low standard case
16 |s
W EG G G, R @ ncnc N E o ®
e o0 06 06 0 0 0 0 @
T 2p3phySgbg7ntgdng® GAN
e 6 6 06 0 0 o 4 arihis
GR, GR, GRy nc. nc. nc. nc nc. P 1%, e6 w GRyGRY
2525 |IERERE In |1z
7247107
terminal location drawing symbol
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GA 1

GATE AMPLIFIER

CIRCUIT DATA

Terminal
1=W = input amplifier 11 = GRj = connection gate
2=EG = extensiongate input resistor
3=Gj =gate input 12 = GRp = connection gate
4= Gy = gate input resistor
5=R = connection collector 13 = GR3 = connection gate

resistor resistor

6=Q = output 14 = not connected

7 = not connected
8 = not connected

15 = not connected
16 = not connected

2722 004 17001

9=N =supply -12V 17 = not connected
10=E = common supply OV 18 = not connected
19=P =supply +12V
r— 19
Rg SRiSR1ZR1 3R, ZRs Re
sz 2 A
OR10p R
ors o — I o
o—" < P
GRy ) 3R3 G 2Re
3 s 1
- RGe
L/’\Dz 1 R, | TR,
6010 fg Re §§R7
3 3
EG 02—-
w o
7247106
09 010
N E
Power supply
Terminal 9: VN =-12V +5% -I=1.5mA
10: VE = 0V common
19:Vp =+12V£5% Ip = 15mA (Q and R interconnected)
Ip = émA (Q and R not inter-
connected)
nominal value of the current
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2722 004 17001 GATE AMPLIFIER GA 11

INPUT REQUIREMENTS (at Vp = 11.4V and VN = - 12.6V unless specified
differently)

Input (G, EG and W-terminals)

The three logic circuit configurations, which can be performed and cornected
to the input terminals are:

1 A one-level logic circuit, performing an AND operation for "positive
high" signals and preceding the amplifier circuit, can be obtained by
interconnecting the EG and W terminals.

2 A two-level logic circuit, performing an AND-AND operation and
preceding the amplifier circuit, can be obtained by connecting the
external diodes as shown in the diagram below.

When all inputs of all gate circuits are at a "positive high" level,
transistor TR is conducting and consequently transistor TR is non-
conducting. So the output level is at "positive high" voltage as well.

external diodes = 2.2 GA1
type O0A95/0A85 §R11§§R| SR,
e = F =
-6 ]
L +-
-G | -
= ] T,
.

46 -
I +— = OA95
69 e e smantiar A% ae. . o —O 7247109
o- N

AND-AND operation

3 A two-level logic circuit, performing an AND-OR operation and pre-
ceding the amplifier can be obtained by connecting the external diodes
as shown in the diagram below.

When all inputs of only one gate circuit are at "positive high" level,
transistor TR is conducting and consequenHy transistor TR2 is non-
conducting. So the output level is at "positive high" voltage as well.
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GA M1

GATE AMPLIFIER 2722 004 17001

external diodes

type OA95/0A85 GAN

L e man

T . §§R,,
FObt | i
o4& J ||
& +— lorsl 13
oD |

I o
i

D;,D,=0A95

AND-OR operation N 2
7247108

In the above mentioned three cases the voltages and currents are as follows:

Voltage VW =max. 1.5V
Required direct current -IGD =max. 1.1 mA
Required transient charge

when V@q changes from 2/3 Vp

to 0.5V in 1.5 ps -Qgr=max. 1.2nC

Voltage Vw =min. 3.25V

Dé6
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2722 004 17001 GATE AMPLIFIER GA M

QUTPUT DATA (at Vp=11.4V and VN = -12.6 V unless specified differently)

Voltage V@ =min. 0V
=max. 0.3V
Available direct current Iqp =min. 62 mA (QandRinter-

connected)
min. 71 mA (QandRnot in-
terconnected) *

I

Available transient charge
when V@ changes from 2/3 Vp

to 0.5V in 1.5 ps QQT =min. 75 nC (QandR inter-
connected)

=min. 80 nC (QandR not in-

terconnected)

Voltage Vq = absolute max. 15V

Maximum wiring capacitance 1000 pF

Delays and switching times

B
Vo
05V _
t tpy
2/3Vp
Output Q
05V
tf 71537 .
e
ttd

Pulse duration: tp] =min. & ps
tp2 =min. 6 ps
Fall delay  :tfd =max. 3 ps (at tf = max. 1.5 ps)
* When inductive loads are switched, the output transistor must be pro-
tected against voltage transients by means of a diode, mounted across

the load, the anode connected to the Q-output terminal.
Recommended type of diode: BY100.
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2722 004 10011 os1

ONE-SHOT MULTIVIBRATOR

The unit OS 11 contains a monostable multivibrator circuit and a trigger gate.
The trigger gate can be controlled by a d.c. voltage level,applied via an ex-
ternal diode,to terminal EG. The number of the trigger (T)=inputs can be extend=-
ed with the aid of external diodes at the extension input ET.

With the aid of the trigger gates 2. TG 13, 2. TG 14 and 4. TG 15 extra triggering
facilities can be made by connecting their Q-outputs to the W-input of the
one-shot multivibrator.

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

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25to +g5 %
belovxé 0C: dergfed output data
storage =55 Cto+75 C
Weight approx. 40g
Case high standard case

|s s

EG nc ET W nc. @ T ne N E Q, Q,
© © 06 0060 0 0 0 o
T2 gyt wS s T by ty® osn
° o e ¢ 0 0 o o _ec
EC, nc. nc. nc. nc. @, EC, nc. P ETT W ECEC,
TR Bl f« ol
7250050
terminal location drawing symbol
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ONE-SHOT MULTIVIBRATOR 2722 004 10011

CIRCUIT DATA

Terminal

1=EG = extension gate input

2 = not connected
3=ET
4=W
5 = not connected
6=Q1 =output 1
7=T
8 = not connected

= extension trigger input
= extension trigger gate

= trigger input

11 = EC9 = for external capacitor
12 = not connected

13 = not connected

14 = not connected

15 = not connected

16 =Qy = output 2

17 = ECy = for external capacitor
18 = not connected

9=N =supply =12V 19=P =supply +12V
10=E = common supply 0V
EC, EC, 3
?17 on ﬁhs
[ 111 L 474 !
R IR SR SR FH P e sfe ZRe
2 b= = < = E = <
" A
G \JY -
L D, S l
a ) " o
W 8%
g _|_ z Ds J_ z
1 TR, b= C, SRy,
. @: D, b: <
! ¢ | o
T 4 3 ([ ?
7 1 Al R TR,
Y 1 \'51 3
ET < <
3 3R, 3R . =
he =N B3 =
T b= E E:R‘s
= g

7250053

Power supply

Terminal 9:
10 :
19

\
VN =12V 45%, =l =1mA
VE =0V common
Vp =+12V +5%, Ip=6mA

nominal value
of the current
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2722 004 10011 ONE-SHOT MULTIVIBRATOR os1

INPUT REQUIREMENTS (at Vp=11.4V and Vi = =12.6 V unless specified
differently).

Gate input (EG-terminals)

A d.c. voltage level is applied to terminal EG via an external diode.
A "positive low" voltage closes the gate, whilst a "positive high" voltage opens

the gate.
Cate open
Voltage Vg =min. 2/3 Vp
=max. Vp
0AB5/0A85
o 4é)
Y

;

O_®_ kel e T
| X
: max 6 A

OAB5/0A95 W,

| . AAY21/AAY32
0—@— P o—@—

Gate extension input EG: Gate extension input EG: max. number of
with two input diodes parallel input diodes: 7xOA85/0OA95
Gate closed
Voltage Vg =min. ov
=max. 0.3V
Required direct current -lgp =max. 1.1 mA

Required transient charge
when Vg changes from 2/3Vp

to 0.5V in 1.5 us _QGT: max. 1.2 nC

Dirmip gatay

Trigger gate setting time s = min 20 ps See point 6

Trigger gate inhibiting ;
time tgi = min 20 ps See point 7

Trigger input (T-terminal)

A negative-going voltage step is applied to terminal T. This voltage step on
terminal T passes the gate, when it has been opened by the appropriate volt-
age level on terminal EG,and drives transistor TR3 in the conducting state
and transistor TRy4 in the non-conducting state.

*Section "Time definitions" of "Circuit blocks 10-Series".
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os 11 ONE-SHOT MULTIVIBRATOR 2722 004 10011

A

Gate open Cate closed
Voltage Vg =min. 2/3 Vp =min 0V
=max. Vp =max 0.3V
Required direct current =l;p =max.1.1mA 0mA

Required transient charge
when V1 changes from2/3VP

to 0.5V in 1.5 ps -Qqr =max. 2.3nC 0OnC

Recommended type of diodes and max~
imum number connected in parallel at

terminal ET: 6 x BAY 38/BAX13

Input noise level Vn =max. 1.2V peak to peak

Base-input (W-terminal)

Input capacitance max. 60 pF

Additional triggering facilities can be obtained by connecting the output of
the trigger gates to terminal W of the one-shot multivibrator, e.g. é trigger
gates may be connected in parallel to terminal W provided the total wiring

capacitance Cyy = max. 30 pF

QUTPUT DATA (at Vp=11.4 V and VN = - 12.6 V unless specified differently)

Voltage VQi 2 =min. 0V
"7 =max. 0.3V
Tamb = min. 0 C Tgmb = min. -25 C
Available direct current
output Q1 IQD=min. 8.6 mA min. 5.5 mA
output Q2 =min. 12.8 mA min. 9.5 mA
Available transient charge
when VQ changes from 2/3VP
to 0.5V in 1.5 ps
output Q1 Q@r =min. 24 nC min. 17.2 nC
output Qo QQT =min. 29 nC min. 22 nC

* Between 0 and - 25 °C to be derived by linear interpolation
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2722 004 10011 ONE-SHOT MULTIVIBRATOR os 1

Maximum wiring capacitance: 200 pF

Duration of the output pulse-

Intrinsic value tg + to = max. 4 ps
Increase with external capacitor 1 ps per 58 pF
Tolerance +15%

Stability of output pulse duration

s . o . .
An increase in ambient temperature by 1 C gives a reduction of the pulse
duration of less than 0.1% and vice versa.

There is practically no difference in duration between different output pulses
at any combination of permitted supply voltages.

An increase of the leakage current of the external capacitor (Cext) with 1 pA
decreases the pulse duration by less than 0.4 % and vice versa.

Delays and switching times

fall time s tp =max. 1.5 ps
fall delay ttfd =max. 2 ps
rise delay ttrd =max. 2 ps

input pulse duration :tp =min. 2 ps
output pulse duration : t5 = depends on value of external bipolar capacitor
between terminals 11 and 17.

recovery time ¢ hge = min. tg

The minimum time between two successive input pulses is determined by two

factors (see also the figure on the next page):
1) 2xty >t +t ¢ : the next input pulse may start a time = t, after

=, P gs
the trailing edge of the output pulse.
2) 2xtg <ty + tys : the next input pulse may start a time = tgs
(20 psec) ofter the trailing edge of the preceding input pulse.

I
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ONE-SHOT MULTIVIBRATOR

2722 004 10011

%AV /’—_— —_j 23Vp
/
Vr /
___________ 5V 05V
tf tp tgs tf
T T
25Vp
Output @y
] 05V 05V
t
L
td to trec
pre—— 23Vp
= Output Q3
05V 05V
~ trd tfﬂ_ 72441301
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2722 004 13011 PD 11

PULSE DRIVER

The unit PD 11 contains a monostable multivibrator circuit and a trigger gate.
The trigger gate can be controlled by a d.c. voltage level applied via an
external diode to terminal EG. The number of the trigger(T) inputs can be
extended with the aid of external diodes at the extension input ET.

With the aid of the trigger gates 2. TG 13, 2. TG 14 and 4. TG 15 extra triggering
facilities can be made by connecting their Q-outputs to the W-input of the

pulse driver.

When a negative-going voltage step is applied to terminal T, the circuit ge-
nerates a pulse at the output Q -terminal, provided the gate is open.

The duration of the output pulse can be increased by an external capacitance

to be connected between the terminals ECy and ECy.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

: 9
operating ~25 to +55 oC
storage =55t0+75 C
Weight approx. 40g
Case high standard case
ls
EG nc ET W nc Q@ T ne N E a
e © e 0 00 0 0 0 o
T2 w58 ' ne ™ PD1
© 6 6 6 6 6 0 0 o _ec
EC, nc. nc nc nc nc EC, nc. P ETT W ECEC,
Ty Bl & Inir
7250051
terminal location drawing symbol
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PDM PULSE DRIVER 2722 004 13011

1L

CIRCUIT DATA
Terminal
1 =EG = extension gate input 11 =ECy = for external capacitor
2 = not connected 12 = not connected
3=ET = extension trigger input 13 = not connected
4=W = extension trigger gate 14 = not connected
5 = not connected 15 = not connected
6=Q = output 16 = not connected
7=T = trigger input 17 = EC9 = for external capacitor
8 = not connected 18 = not connected
9=N =SUpp|)’ =12V 19=P :supply +12V
10=E = common supply 0V
EC, EC, P
w9 19T
R 3R 3R L §:R7 2R éRu
) a0
(;q. N4
I Dg
o1 -
| @
@: Dz +—0Q
D ¢ 8
8 HHg @
CI ) TR1
O | L)

2
AMAANANA
%

2

AAAAAN

=0
m

Power supply
Terminal 9 :VN=-12V £5%, -IN=1.5mA
(transistor TR3 non-conducting)
=1.7 mA
(transistor TR3 conducting) values are
10:Vg =0V common
19:Vp =+12V 5%, lp=19mA
(transistor TR3 non-conducting)
=28 mA
(transistor TR3 conducting)

The current

nominal
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2722 004 13011 PULSE DRIVER PDM

INPUT REQUIREMENTS (at Vp=11.4V and V| = =12.6 V unless specified
differently).

Gate input (EG-terminal’)

A d.c. voltage level is applied to terminal EG via an external diode.
A "positive low" voltage closes the gate, whilst a "positive high" voltage
opens the gate.

S0t spep
Voltage Vg =min.2/3Vp
=max. Vp
0AB5/0A95 .
—
Tt Gate extension
| EEG input EG: max nurr-|ber
: of parallel input diodes:
: beasm——- 7xOA85/0A95
6x
OA85/0A9S | -
i AAY21/AAY32

Gate extension input EG: with two

0AB5/0A95 160 input diodes
R
ieslowe
Voltage VG =min. 0V
=max. 0.3V
Required direct current -lgp = max. 1.1 mA
Required transient charge
when VG changes from 2/3Vp
to 0.5V in 1.5 ps -Qg=max. 1.2nC
Time:data:
Trigger gate setting time tyg =min. 26 ps See point 6*
Trigger gate inhibiting time tgi  =min. 26 ps See point 7”

*Section "Time definitions" of "Circuit blocks 10-Series".
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PD 11 PULSE DRIVER 2722 004 13011

Trigger input (T-terminal)

A negative-going voltage step is applied to terminal T. This voltage step on
terminal T passes the gate, when it has been opened by the appropriate volt-
age level on terminal EG, and drives transistor TR3 in the conducting state.

Gate open Gate closed
Voltage Vg =min. 2/3 Vo =min. OV
=max. Vp = max. 0.3V
Required direct current -ltp =max. 1.1mA 0 mA
Gate open Gate closed

Required transient charge
when V1 changes from 2/3Vp
to 0.5V in 1.5 ps =Qqp =max. 3.2nC 0nC

Recommended type of diodes and max-
imum number connected in parallel at

terminal ET- 6 x BAY38/BAX13

Input noise level V, =max. 1.2V peak to peak
Base-input (W-terminal)
Input capacitance max. 60 pF

Additional triggering facilities can be obtained by connecting the output of
the trigger gates to terminal W of the pulse driver, e.g. 6 trigger gates may
be connected in parallel to terminal W provided the total wiring capacitance
Cw = max. 30 pF

OUTPUT DATA (at Vp=11.4V and V= -12.6 V unless specified differ-

ently).
Transistor TR3 conducting
Voltage Vq =min. 0V
=max. 0.3V
Available direct current Igp =min. 100 mA

Available transient charge
when Vq changes from 2/3Vp
to 0.5V in 1.5 ps QQT =min. 185nC
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2722 004 13011 PULSE DRIVER PD 11

Maximum wiring capacitance 1500 pF

Delays and switching times

fall time :tf =max. 1.5 ps
fall delay ttgg =max. 2 ps
input pulse duration  :t min. 2 s
output pulse duration :t, = depends on value of external capacitor between
terminals 11 and 17.
=max. 5 ms
recovery time ttec=min. 2ty

1]

n

The minimum time between two successive input pulses is determined by two
factors:

1) 3xty > tp * fgs the next input pulse may start a time = 2 tg after
the trailing ed%e of the output pulse.

2) 3xty <tp * tgs : the next input pulsé may start a’time = tgs
(26 psec) after the trailing edge of the preceding input pulse.

23V g Y

Vr /
{Ev 5V
t¢ tp tgs tt
| <
23Vp o
Output Q
5V
OL 05V
L -
£ to trec
i < 7zazza >
Duration of the output pulse
Intrinsic value tg+ to = max. 4 ps
Increase with external capacitor Tus per 280 pF
Tolerance t15%

Stability of output-pulse duration

An increase in ambient temperature by 1 °c gives a reduction of the pulse
duration of less than 0.1 % and vise versa.

There is practically no difference in duration between different output pulses
at any combination of permitted supply voltages.

An increase of the leakage current of the external capacitor (Cext) with 1A
decreases the pulse duration by less than 0.15% and vice versa.
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2722 004 11001 PS 10

PULSE SHAPER

The unit PS 10 contains a Schmitt trigger (squaring) circuit followed by an
inverting 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 out-
put voltage transients are short and suitable for driving the ‘various circuits
at their trigger(T) inputs.

The ferminals A and B are provided in order to be able to use the PS 10 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.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating =25 to +55 °C
below 0 °C: derated data
storage -55Cto+75C
Weight approx. 30 g
Case low standard case

terminal location drawing symbol
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PS 10 PULSE SHAPER 2722 004 11001

CIRCUIT DATA

Terminal 1=A = resistor input (interconnected to terminal 17)
2=B =direct base input

3 = not connected

4=E = common supply 0V (interconnected to terminal 10)

5 = not connected
6=Q = output

7 = not connected
8 = not connected

9=N =supply =12V

10=E = common supply OV (interconnected to terminal 4)
11 = X = internally connected

12 = not connected
13 = not connected

14 = X; = internally connected

15 = not connected
16 = not connected

17 = A = resistor input (interconnected to terminal 1)

18="P =supply +12V)
19=P =supply +12V}§

terminals 18 and 19 interconnected

Power supply
Terminal 9:VN=-12V

10: Vg =0V common

19:Vp =+12V

AMAMA

+5%, -l =1mA

nominal value

+5%, Ip =6mA of the current
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2722 004 11001 PULSE SHAPER PS 10

INPUT REQUIREMENTS (at Vp=11.4V and V| = =12.6 V unless specified
differently).

Application 1

Unit driven by an external source with Rj = max.24 kQ
= max. 16 kQ (Tamb = min.-25 °C)*
Input voltage to be applied to terminal B

Voltage VB =max. 0.36 Vp
limiting value =max. 10V

Current IR =min. 0.1 mA
limiting value =max. 12 mA

Voltage Vg =min. 0.13Vp
limiting value -Vg =max. 1.2V
Current -lg =max. 0.01 mA

Voltage AVp =min.0.12Vp

EXTERNAL SOURCE

: w PS10
E
e 7266635

The hysteresis is affected by the R; of the external source.
The relation is given by the following formula:

&
-~

"”H

Tamb = min. 0 Tomb = min. =25 %
AVi; =min. (0.12Vp-0.057 R;}) =min. (0.12Vp-0.085 R;)
= _AVi _ _AVi
VBT TTo.07R, T+ 0.084R;

R; in kQ and Vin volt
Application 2 : Unit used in a relaxation oscillator circuit

Application information will be issued separately.

Application 3 : Unit driven by circuit blocks of the 10-series

For this operation terminal A has to be connected to Vp (terminal 18) and the

input voltage Vg has to be applied to terminal B via a diode, e.g. type
OA 85/0A 95.

* Between 0 and - 25 °C to be derived by linear interpolation.
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PS10 PULSE SHAPER 2722 004 11001

Voltage Vg =min. OV
=max. 0.3V
Required direct current -lgp= max. 0.9 mA

Required transient charge
when Vg changes from 2/3Vp

to 0.5V in 1.5 ps =max. 0.8 nC

“Qsf

Voltage Vg =min. 2/3Vp
Type of diodes and number to be con-

nected in parallel to terminal B:

30 x OA 85/0A 95 /AAY 21 /AAY32

OUTPUT DATA (at Vp=11.4V and V| = = 12.6 V unless specified differ-
ently)

Voltage Vg =min. 0V
=max. 0.3V
Available direct current Igp =min. 10 mA 4
=min. 7.7mA (Tqmb = min. =25 b
Available transient charge
when Vq changes from 2/3Vp
to 0.5V in 1.5 ps QA~1=min. 39 nC
QT min. 21 nC (Tgmb = min. =25 OC)’k
Maximum wiring capacitance 200 pF
Delays and switching times Vw
pulse duration ito) = min. 6 s t ol te2
tp2 =min. 3 ps .
fall delay : trg =max. 0.1ps 23Vp
rise delay it g =max.0.1ps Va
fall time st =max. 1.5ps
* Between 0 and - 25 °C to be o f.f;
i o | trd td—
derived by linear interpolation. -]
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2722 004 16001 RD 10

RELAY DRIVER

The unit comprises a single input positive diode gate followed by a non-
inverting amplifier, intended for driving relays. The number of gate (G)
inputs can be extended by means of external diodes to be connected to the
extension gate input EG.

The circuit is mounted inside a sealed metal can with 19 wire terminals..

Maximum pulse repetition frequency 100 Hz

Ambient temperature range:
operating -25to +55 °C

below 0 °C: derated output data —
storage -55%C 10 +75% —
Weight approx. 30g
Case low standard case

|16

EG nc. nc nc. G nc nc nc. N E Q
® 6 ¢ 6 o o o o o o
T 203 4% g ™ ) RD10
e 6 6 ¢ ¢ 6 0 0 o Mee
nc. ne. nc. ne. ne. @ nc ne P
7251429 I 5 1266717
terminal location drawing symbol
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RD10 RELAY DRIVER 2722 004 16001

CIRCUIT DATA
Terminal
= EG = extension gate input 1= not connected
2= not connected 12 = not connected
3= not connected 13= not connected
4 = not connected 14 = not connected
5=G = gate input 15 = not connected
= not connected 16 = Q = output
7= not connected 17 = not connected
8= not connected 18 = not connected
9=N =supply - 12V 19 =P =supply + 12V
10=E = common supply OV

VVWWV

Power supply
Terminal 9 :VN ==-12V + 5%; - IN = 4.2 mA (output transistor | nominal
non-conducting [ values
- Iy =16.8 mA (output transistor ( of the
conducting current
10 : Vg = 0V common
19:Vp =+ 12V + 5% IP = 4.6 mA (output transistor | nominal
non-conducting { values
IP = 8 mA (output transistor | of the
conducting current

INPUT REQUIREMENTS (at Vp = 11.4V and V| = - 12.6V unless specified
differently). )

Output transistor conducting

Voltage Vg =max. 0.3V
=min. OV
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2722 004 16001 RELAY DRIVER RD10

Total required direct

current -'GD =max. 4.7 mA

Total required transient

charge, when V5 changes

from 2/3 Vp to 0.5V in

1.5 ps -Qgr=max. 3.4nC

Output transistor non=conducting

Voltage Vg =min. 2/3Vp
=max. Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12 x AAY21/AAY32

OUTPUT DATA

Output transistor conducting

Voltage -Vq =max. 0.5V
Available load current -lg = min. 200 mA

=min. 132 mA (Tgp, = min. =25 %)

Output transistor non-conducting

= absolute max. 55V (resistive load)
It - “
oA VG o absolute max. 30V (inductive load)
Leakage current -lg =max. 2.5 mA

Notes: 1) Protection diode

When inductive loads are switched, the output transistor To must
be protected against voltage transients by means of a diode,
mounted across the load, the cathode connected to the Q - output
terminal. Recommended type of diode: BY100.

2) Mounting rules

Due to heat dissipation it is not allowed to mount more than 8 units
RD10 on e.g. a printed-wiring board of the standard dimensions
(121.8 mm x 207.0mm x 1.6 mm).

This holds for vertical mounting as well as for horizontal mounting.
Moreover the units must be spread over the beard as much as
possible. Mounting of 3 printed-wiring boards equipped with RD 10's
adjacent to each other in the mounting chassis 4322 026 38240 is
prohibited without forced cooling.

% Between 0 and - 25 C to be derived by linear interpolation.
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RD11

2722 004 16011

RELAY DRIVER

The unit comprises a single input positive diode gate followed by a non-inverting
amplifier, intended for driving inductive and resistive loads. The number of
gate (G) inputs can be extended by means of external diodes to be connected to
the extension gate input EG.

The output transistor TR3 is cut off, only when all inputs are at a positive high
level (min. 2/3 Vp)-

The terminal location is exactly similar to that of the RD 10.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

[—
I asmAR
s
—
Maximum pulse repetition frequency 100 Hz I ——
—
R
Ambient temperature range:
operating -25 to +55 °C
storage -55 to +75 °C
Weight approx. 30 g
Case low standard case
|is
EG nc nc. nc. G nc nc ne N E Q
e e 6 06 0 0 0 0 o o
T129p33% 455 ' nwn® RD1
e © & © o o €6
nc. nc. nc. nc. nc. @ nc nc. P G
725%27 Is
7Z50M

terminal location

drawing symbol

April 1968



RD11 RELAY DRIVER 2722 004 16011

CIRCUIT DATA

Terminal
1 = EG = extension gate input 1= not connected
2= not connected 12 = not connected
3= not connected 13 = not connected
4= not connected 14 = not connected
5 =G = gate input 15 = not connected
6= not connected 16 = Q = output
7= not connected 17 = not connected
8 = not connected 18 = not connected
9 =Nj =supply - 12V 19 =P =supply +12 V
10 = E = common supply 0 V

725072 l Q
9

Power supply
Terminal 9:VN; = -12V £ 5% 3 —IN1 = 17 mA (output transistor

conducting no;ninal
10: Vg =0 V common v? tllxles
19:Vp =+12V+5%; Ip = 8 mA (output transistor S
current

conducting
Output voltage: -VNg = 12 V up to max. 95 Vi
-INy = max. 200 mA

INPUT REQUIREMENTS (at Vp =11.4V and VNl =-12.6 V unless specified dif -
ferently)

Output transistor conducting

max; 0.3 V

Voltage Vg = o 0V
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2722 004 16011 RELAY DRIVER RD 11

Total required direct current -IGD = max. 4.7 mA

Total required transient charge,
when VG changes from 2/3 Vp

to 0.5 Vin 1.5 us -Q@T = max. 3.4 nC
Qutput transistor non-conducting.
Voltage Vg = ;‘:; %I/ 3Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12 x OA95/0A85

OUTPUT DATA

Output transistor conducting

Voltage -VQ =max. 0.8V
Available load current -Iq = min. 200 mA
Output transistor non-conducting

Voltage —VQ = absolute max. 55 V
Leakage current —IQ = max. 5 mA

Notes:
1. Protection diode

When inductive loads are switched, the output transistor TR3 must be pro-
tected against voltage transients by means of a diode, mounted across the
load, the cathode connected to the Q - output terminal. Recommended types
of diode: BAY39/1N921/1N922/BAX78.

2. Mounting rules

Due to heat dissipation it is not allowed to mount more than 8 units RD 11 on
e.g. a printed-wiring board of the standard dimensions (121.8 mmx 207.0 mm
x 1.6 mmj).

This holds for vertical mounting as well as for horizontal mounting. Moreover
the units must be spread over the board as much as possible. Mounting of
3 printed-wiring boards equipped with RD 11's adjacent to each other in the
mounting chassis 432202638240 is prohibited without forced cooling.

3. Power supply

When the power supplies are switched on or switched off, care must be taken
that the output voltage VN9 may only be applied without the presence of the
other supply voltages VN; and Vp for a time of max. 60 s.
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2722 032 00021

PA10

POWER AMPLIFIER

The PA10 consists of a npn/pnp/pnp transistor amplifier circuit, designed to

be used as a power amplifier in

the "10=-series" of circuit blocks.

The amplifier can be driven directly by the circuit blocks FF 10, FF11, FF12,

2Gl10, 2GlI11, 2Gl12, OS11,

PD11, PS10, GA 11 and TUTO.

The output loadability is 2A, 55V (abs. max. values). The built-in diode
across the output terminals protects the output transistor against voltage tran=-
sients which occur when the unit is driving an inductive load.

The circuit is mounted on a glass epoxy printed-wiring board, the output tran=
sistor is provided with an aluminium heat sink.

Ambient temperature range:

operating -25to +55 zC
storage ~-5510 +75 C
Weight approx. 90 g
J10
2w, QNzN'z 89
e PA10 i
139 £}
h i drawing symbol

CIRCUIT DATA |-:(?,5

Terminal

1=G = gate input

2=EG = extention gate input

3=Nj= supply =12V

4=P = supply +12V

5=E] = common supply 0V

6=K = cathode of diode D 4

7=E2 = common supply 0V

8 =N2 = supply abs. max. 55V

9 =Ngy'= supply abs. max. 55V

10=Q = output
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PA 10 POWER AMPLIFIER 2722 032 00021

Power supply
Terminal 3 :VN= =12V 5%, - IN]: max. 30mA (TR3 conducting)
1 = max. 18mA (TR3non-conducting)

4:Vp =+12V + 5%, |p =max. 41 mA (TR3 conducting)
= max. 39.5mA (TR3non-conducting)

5: Vg1= 0 V common
7: Vgg= 0V common
8:-Vy2= 12V vptomax. 55V, - |N2= max. 2A

MECHANICAL CONSTRUCTION

-

m7+0.2

The dimensions (max 111.9mm x 38.7mm x 35mm) and terminal location can

be seen from the drawing given above.

Since the aluminium heat-sink is insulated from the circuit, no special measures
need be taken regarding the mounting of the unit. The mechanical design of

the PA 10 is based on its use in the standardized mounting chassis 4322 026 38240.
For this purpose the PA 10 is to be mounted directly on a printed-wiring board. On
such a standard printed-witing board (4322 026 38680), up to four PA 10's can be
mounted; it takes two positions in the chassis 4322 026 38240. To ensure proper
cooling of the unit, the PA 10 has to be mounted in such a way that a free flow of
air through it is guaranteed.
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2722 032 00021 POWER AMPLIFIER PA10

INPUT REQUIREMENTS
A d.c. voltage level is applied to terminal G.

Qutput frunsisforTRQnon-conducfing

voltage Vg = max. 0.3V
= min. OV

required direct current -lgp = max. 5.3 mA
required transient charge when Vg
changes from 2/3 Vp to 0.5V -Qg@T = max. 5.2nC
in 1.5 ps
Output transistorTR,,conducting
voltoge VG = min. 2/3 VP

=max. Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12 x OAB5/0A95

OUTPUT DATA

Output transistor TR,non-conducting

voltage - VQ = absolute max. 55V

leakage current - lg =max. 30mA

Output transistor TRy conducting

voltage - V@ =max. 1.2V

available load current -lg =min. 2A (switching rate= max. 40 Hz)
For load currents less than 2A the
maximum switching rate has to be
determined with the formula below:

fmax = 360-1601q]

max

Delays and switching times (for orientation only)

Unit loaded with a resistor of 30 Q

Rise delay : t 4= max. 10 ps
Rise time :t, =max. 50 ps
Fall delay : tgq= max. 25 ps
Fall time :tf = max.100 ps

Hifll
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PA 10 POWER AMPLIFIER 2722 032 00021

N

7264711

Unit loaded with an inductive load

The unit is provided with a buili-in diode to protect the output transistor
against voltage transients which occur when an inductive load is switched.
This protection is realized at the expense of a very long fall delay time of the
current in this load.

At supply voltages below 55V , however, a wire jumper in series with this
diode can be interchanged with a resistor to decrease this delay time.

The max. permissible value of this resistor is given in the figure below with
the current,flowing through the load at the moment of switching-off,as para-
meter.
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2722 004 20001 ID 10

NUMERICAL INDICATOR TUBE DRIVER

The unit ID 10 can drive the numerical indicator tube ZM1000, ZM1020 or ZM1080.
It has to be driven by adecade counter operating in the 1-2-4-8 or 1-2-4-2 (jump at 8)
code.

The unit comprises the decoding circuits for both codes as well as the driver stages for
the ZM1000, ZM1020 or ZM1080.

When the decade counter is set on digit number 0, the inputs A, B, C and D of the
ID 10 are to be connected to the outputs of the flip-flops in the decade, which are
at low level. Consequently the inputs A, B, C and D are to be connected to the flip-
flop outputs which are at high level.

Primarily the ID 10 forms a load for outputs of flip-flops, which are at high level. For
flip-flop outputs at low level the ID 10 forms a relative low load.

So any additional load in excess of the ID 10 is restricted by the specified minimum
value of the high level for the flip-flop outputs.

The last flip-flop of the decade counter is still capable to drive the next decade.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient-temperature range:

operating —55 to +55 °C

storage —=55 16 #859C
Weight approx. 40 g
Case high standard case

terminal location

7251428

B rlsla]sls] |

E

G Qy @, Q3 G, G5 G5 Q; Qg Qg
D10

BCCcCDOD

A AB
ls Tio T 13 |12 e fie |1
7269876

drawing symbol
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2722 004 20001

NUMERICAL INDICATOR TUBE DRIVER

ID 10
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2722 004 20001 NUMERICAL INDICATOR TUBE DRIVER ID 10

Terminals

1 =Qq = output to be connected to pin kg of indicator tube
2 =Q] = output to be connected to pin k] of indicator tube
3 =Q2 = output to be connected to pin ko of indicator tube
4 = Q5 = output to be connected to pin ks of indicator tube
5 = Q4 = output to be connected to pin k4 of indicator tube
6 = Qg = output to be connected to pin kg of indicator tube
7 = Qg = output to be connected to pin kg of indicator tube
8 = Qg = output to be connected to pin kg of indicator tube

9=A =input to be connected to Q of driving flip-flop A
10=E = common supply OV
11 = Q3 = output to be connected to pin k3 of indicator tube
12=C = input to be connected to Q of driving flip-flop C
13=B =input to be connected to Q of driving flip-flop B
14=B8 =input to be connected to Q of driving flip-flop B
15 = Q7 = output to be connected to pin k7 of indicator tube
16=D =input to be connected to Q of driving flip-flop D
17=D = input to be connected to Q of driving flip-flop D E
18=C = input to be connected to Q of driving flip-flop C Ej
19=A = input to be connected to Q of driving flip-flop A i
Power supply

Terminal 10 : OV common, connected to the metal case

Vp =250V + 10%, Rq =68kQ + 2% | power supply for the ZM1000,
Vp =250V £ 15%, Ry = 62kQ + 2% | ZM1020 or ZM1080

INPUT REQUIREMENTS

Voltage V| =min. 0V
=max. 0.3V
A,A,D |Bc,C,D| B
Required direct current OmA ‘ 0.3mA ’ 0.6mA
Input at high level
Voltage V| =min. 7.6V
=max. 15V

AR D |8cCCD| B
Required direct current 0.2mA I 0.28mA IOmA

When the ID 10 is driven by flip-flopswithonly the Q-outputs connected to the inputs
of the ID 10, the Q-outputsof theseflip-flopsmay furthermore be loadedwith anumber
of 10-series diode-inputs, provided each driven input representsa load of - Ip = max.
1.1mA and - QT = max. 3.4nC, as stated on the next page.
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ID 10 NUMERICAL INDICATOR TUBE DRIVER 2722 004 20001

input ID 10 number of diode-inputs
min. 0C | min. -25C
A,A,D 6 6
B 7 5
B; C; C; D 4 4

The loadability of the flip-flop outputs can be increased by connecting an external
resistor of 51kQ + 5% in parallel for each additional diode-input with the built-in
collector resistor of the corresponding output. This resistor has to be connected be-
tween the output terminal and the positive voltage supply Vp.
This resistor however represents a load at low level for the J:iving unit.

Required direct current : IR =max. 0.2 mA

Required transient charge: Qg = max. 0.2 nC

Note - When a current is flowing towards the unit the positive sign is used.

OUTPUT DATA

The outputs Qg up to and including Qg of the ID 10 have to be connected to the pins
ko up to and including kg of the numerical indicator tube ZM1000, ZM1020 or
ZM1080.
The anode of these tubes has to be connected via a resistor Rq to the high voltage
power supply V.
The current available at these 10 numerical outputs of the ID 10 can cope with the
required cathode current I of the indicator tube ZM1000, ZM1020 or ZM1080,
when the following conditions are observed:

a. operation temperature range

b. power supply V|, for ZM1000, ZM1020 or ZM1080

c. anode series resistor Ry

In the following graphs these data are specified.

D100 H H April 1968



2722 004 20001

NUMERICAL INDICATOR TUBE DRIVER ID 10

7253787
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ID 10

NUMERICAL INDICATOR TUBE DRIVER

2722 004 20001
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Wiring capacitance at each output Q-terminal of the ID10:

max. 500 pF
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2722 009 020. . DCA 10

DECADE COUNTER AND
NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

RZ 22603-11

The assembly consists of four circuit blocks FF 12, with or without a circuit
block ID 10, mounted on a printed-wiring board. It is available in five versions.

- DCA 10 A catalog number 2722 009 02001.

This assembly contains four flip-flops FF 12, intended to be used as a single
decade counter, operating in the 1-2-4-8 code, and a numerical indicator tube
driver ID 10, providingthe BCD - to decimal decoding- and driving circuits for
the numerical indicator tube ZM1000, ZM1020 or ZM1080.
The required interconnections are shown in Figs. 1 and 2.

- DCA 10 B catalog number 2722 009 02011.

This assembly is identical to the DCA 10 A but without the circuit block ID 10
mounted on the board. The lay-out of the printed-wiring board allows the
mounting of the ID 10 separately (see Figs. 7 and 8).

LTI
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DCA 10 DECADE COUNTER AND NUMERICAL 2722 009 020..

INDICATOR TUBE DRIVER ASSEMBLY

[

- DCA 10 C catalog number 2722 009 02021.

This assembly contains four flip-flops FF 12, intended to be used as a buffer
memory. When the trigger inputs of the four flip-flops are interconnected ex-
ternally, with one trigger pulse applied to this common trigger line, the con-
tents of a decade counter can be shifted in parallel into the buffer memory. To
this end the Q-outputs of the decade counter have to be connected to the corre-
sponding gate inputs (G) of the buffer memory flip-flops.

Furthermore the assembly contains the numerical indicator tube driver ID 10,
providing the BCD - to decimal decoding and driving circuits for the numerical
indicator tube ZM1000, ZM1020 or ZM1080.

The required interconnections are shown in Figs. 9 and 10.

- DCA 10 D catalog number 2722 009 02031.

This assembly is identical to the DCA 10 C but without the circuit block ID 10
mounted on the board. The lay-out of the printed-wiring board allows the
mounting of the ID 10 separately (see Figs. 11 and 12).

- DCA 10 E catalog number 2722 009 02041.

This assembly contains four flip-flops FF 12, intended to be used as a binary
counter, scaler of 16.
The required interconnections are shown in Figs. 13 and 14.

All these versions are provided with the capacitors Cj and Cp, which filter the
supply voltages from noise. These capacitors are mounted on the printed-wiring
board.

The bare printed-wiring board (catalog number 4322 026 38700), provided with
plated-through holes and double-sided goldplated contacts, is made of glass-
epoxy material. Moreover, the printed-wiring board is delivered with an ex-
tractor and a locking device. With the mating connector (catalog number 2422
020 52591), not supplied with the assembly, the printed-wiring board of standard
dimensions (121.8 mm x 207.0 mm x 1.6 mm)can be used directly in the stand-
ard mounting chassis (catalog number 4322 026 38240). The circuit blocks are
secured to the printed-wiring board by means of locking caps (catalog number
4322 026 32150).

Counting rate max. 30 kHz
Ambient temperature range
operating -25 to +55 °C
below 0 °C: derated output data
storage -55 to+75 °C
Weight approx. 300 g

The date specified below apply to the DCA 10 A in particular.
For the sake of simplicity for the other versions only data are specified sepa-
rately, which differ from those of the DCA 10 A.
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DCA 10

DECADE COUNTE
INDICATOR TUBE

R AND NUMERICAL 2722 009 020. .

DRIVER ASSEMBLY

components side
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ta3e Fig.2. DCA10A

Terminals

1 = trigger input T of flip-flop D
= output Q of flip-flop A
= output Q of flip-flop C
output Q of flip-flop D
output Q of flip-flop D
numerical output 7 of ID 10
output Q of flip-flop B
output Q of flip-flop B

9 = output Q of flip-flop C
10 = numerical output 3 of ID 10
11 = gate input G of flip-flop D
12 = trigger input T of flip-flop B
13 = gate input G of flip-flop B

]

]

0N U W
"

14 = extension gate input EG of flip-flop A

15 = gate input G of flip-flop B

16 = base input W of flip-flop A

17 = gate input G of flip-flop A

18 = set input S of flip-flop B

19 = additional trigger input T of flip-
flop A

20 = trigger input T of flip-flop A

21 = common negative supply -12 V

22 = common positive supply +12 V

23 = common supply 0 V
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2722 009 020. . DECADE COUNTER AND NUMERICAL DCA 10
INDICATOR TUBE DRIVER ASSEMBLY

la = set input S of flip-flop D 13a = gate input G of flip-flop C

2a = set input S of flip-flop D 14a = extensiongate input EG of flip-flop A
3a = output Q of flip-flop A 15a = gate input G of flip-flop C

4a = numerical output 9 of ID 10 16a = base input W of flip-flop A

5a = numerical output 8 of ID 10 17a = gate input G of flip-flop A

6a = numerical output 6 of ID 10 18a = set input S of flip-flop B

7a = numerical output 4 of ID 10 19a = trigger input T of flip-flop C

8a = numerical output 5 of ID 10 20a = set input S of flip-flop A

9a = numerical output 2 of ID 10 2la = set input S of flip-flop A
10a = numerical output 1 of ID 10 22a = set input S of flip-flop C
1la = numerical output O of ID 10 23a = set input S of flip-flop C
12a = gate input G of flip-flop D

I

Power supply

Terminal 21 : VN = -12V +£5%, -IN =4.1 mA The current values
22: Vp =+12V 5%, Ip = 30 mA are nominal
23: Vg = 0V common

INPUT REQUIREMENTS (at Vp = 11.4 V and Vy = -12.6 V unless specified dif-
ferently)

Set/reset input (S-terminals)

Each S-input of the four flip-flops is brought out separately. A "positive low"
voltage (between 0V and 0.3 V) drives the corresponding transistor into the non-
conducting state.

=min. 2/3 Vp
Voltage Vs = — Ve
Tranaigtor non-conducting

= min ov
Valiage Vs . max. 0.3V
Required direct current -Igp = max. 1.95 mA
Required transient charge
when Vg changes from 2/3 Vp
to 0.5 Vin 1.5 us -QsT =max. 2.8nC

1]
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Required direct current -Isp = min. 7.8 mA

Required transient charge
when Vg changes from 2/3 Vp

to 0.5 Vin 1.5 us -QsT = max. 1l1.2 nC
Time data
Pulse duration tp = min. 8 us
See point 4 ¥)
Recovery time trec = min. 15 us

Time delay between S-
and T-signal tst = min. 15 us See point 5%)

Gate input (G-terminals)

A d.c. voltage level is applied to terminal G.
A "positive low" voltage closes the gate, whilst a "positive high" voltage (be-
tween 2/3 Vp and Vp) opens the gate.

Gate open
Voltage Vg z 2:; 23 Xg
Gate closed
e 3 i 23
Required direct current -Igp = max. 1.1 mA

Required transient charge
when Vg changes from 2/3 Vp

to 0.5 Vin 1.5 us -QgT = max. 1.2 nC

Time data

Trigger gate setting time tgs = min. 29 ps See point 6%)
Trigger gate inhibiting time tgj = min. 29 us See point 7%)

Trigger input (T-terminals)

A negative-going voltage step or trigger pulse is applied to the trigger inputs T
of flip-flop A (terminal 20).

Each trigger pulse applied to this terminal switches the flip-flop, provided that
the corresponding G- and EG inputs are left floating or min. 2/3 Vp (gate open).

x) Section "Time definitions" of "Circuit blocks 10-Series".




2722 009 020.. DECADE COUNTER AND NUMERICAL DCA 10
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Gate open Gate closed

Vo = min. 2/3 Vp =min. 0 V

= max. Vp = max. 0.3 V

Required direct current
when Vp = max. 0.3 V -ITp = max. l.1 mA =0 mA
Required transient charge
when VT changes from 2/3 Vp
to 0.5 Vin 1.5 us -QrT = max. 3.4 nC =0 nC
Time data
Fall time te = max. 1.5 us
Pulse duration tp = min. 2 us } See point 3 %)
Trigger gate setting time tgs = min. 29 us

Base input (W-terminals)

Capacitance (wiring plus output of

TG 13, TG 14 or TG 15) max. 95 pF

Note - The output capacitance of the trigger
gates TG 13, TG 14 and TG 15 is max. 5 pF

OUTPUT DATA (at Vp=11.4 V and Vy= -12.6 V, unless specified differently)

Decade counter section

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, including the numerical indicator tube driver ID 10, the
Q-outputs of each flip-flop in the decade counter may furthermore be loaded as
specified in the following table.

The loadability of the flip-flop outputs can be increased by connecting an external
resistor in parallel with the built-in collector resistor of the corresponding out-
put. This resistor has to be connected between the output terminal and Vp.

For each additional driven input, a parallel resistor of 51 k2 + 5% is required.
The total number of driven inputs is also specified in the following table.

¥) Section "Time definitions" of "Circuit blocks 10-Series".
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flip-flop FF 12-A|FF 12-B|FF12-C|FF 12-D

Ql
o

Q|| T |Q[T|AQ

output terminal
3a | 2 7 819 13 [5 |4

max. number of 10-series
circuit blocks, that may [Tgmp=min. 0°C| 5 |2 | 3 [ 5] 3 [3 [2 |5

be driven, provided each
driven input represents a
load: —-Ip = max. 1.1 mA |Tgpp=min.-25°C| 5 | 2 3 318318 |2 ]|5
and -Q = max. 3.4 nC

max. number of driven " o
10-series circuit blocks Tamb~mid: U5G) G |5 |3 o Bl Bl el B

with external parallel . o
collector resistor(s) Tomp=min-~25"0| 5 (8 |4 gl 188 |8

Wiring capacitance at each Q-output max. 175 pF

Output levels during counting

=S N I N 0 O 5 O N 6 O O
at terminal 20 e
output Q of FF12-A J_] I_l '—-I l j l i

L_--ou

(terminal 2)

output Q of FF12-B —_-J—l_l

(terminal 8) L—*O

output Q of FF12-C l g
I— —

(terminal 3)

output Q of FF12-D I.—.I__,
(terminal 4) B
7249977
digit _number 0 1 2 3 4 5 6 7 8 9 0
Fig.3

The output levels at the Q-outputs of each flip-flop are shown in Fig.3.

Note that when a Q-output is at "positive low™ ("0") level the corresponding Q-
output is at "positive high" ('1") level and vice versa.

After 10 negative-going pulses at the trigger input terminal 20, the output Q of
flip-flop D delivers the negative-going carry pulse for the next decade, while the
decade counter has resumed its initial position, namely all Q-output terminals
being at "positive low" level.

The relation between a digit number (output ID 10) and the corresponding state
of each flip-flop is shown in the figure as well.
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Numerical indicator tube driver section

The outputs Qq (terminal 11a) up to and including Qg (terminal 4a) of the ID 10 have
to be connected to the pins kg up to and including kg of the numerical indicator tube
ZM1000, ZM1020 or ZM1080. The anode of these tubes has to be connected via a
resistor (R,) to the high voltage power supply (Vp).

The current available at these 10 numerical outputs of the ID 10 can cope with the
required cathode current Ix of the indicator tubes ZM1000, ZM1020 and ZM1080,
when the following conditions are observed:

- operating-temperature range

- power supply Vp for ZM1000, ZM1020 and ZM1080

- anode series resistor Ry.

In the following graphs these data are specified.

7253787

L] il
ZM1000; —
600 —
Vp /, praa——
4 Toms=0% 7
amb® Y.
? Ia<2.5mA
500
/
£
4 Tamb =+55°C
400 I.215mA J~
+10% RO EERREY, A
3sovi —+ A1 Y
-10%| l, 1
14— 34— — f —1— L..(
300 :/I .
11| Vb= 350V £10% | |
114 kR
// A } Ra=in t0zke
0 50 100 150 200
— Ry (kR)
Fig.4
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W 71517};‘
|
ZM1020]
v 600 Torm=0°C
) I,€25m, [
f Tamb=-55°C p 4
I,<2.5mA )4
500 7
P
X
P Tamb = +55°C
pARTILIYEE
400 r
4
300 Vb =250V £ 10%

i Tamb = o _max 76kQ
+10% 0to+55°C "% min 53k
_215&‘,, t Tamb = o Rq=Max 76k

¢ jﬁ -55 t0 +55°C % “min 58K
- : TTTTTT11]
0 100 200 300 400
— Ry (kR2)
Fig.5
I I 7253789
ZM1080 /
A
Ve 600 Tam=0%C| YV /
v) Io<25mA
! 2
V..
500 Y ¥ Tamb=-557C |
I,€25mA |
T T T 1T / P
+10%
00V I— £/ /1
o 4,/, p
-10% RN NN {(__ Y [Tamp= +55°C
B L AT [Laz15mA ]
A/ AT TTT]
300 fif 7 Vp =400V +10 %0
Tamb = o max135kE
A 0to+55°C Ra®min 121kQ
/A Tamb = R g=max135kQ
i -55 £0 +55°C " %" min 130k
- TTT 1117
0 50 100 150 200
— R (kR)
Fig.6 ¢

Wiring capacitance at each Q-output of the ID10

max. 500 pF
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2722 009 020..

72499101 P

FF12

oky,

FF12
9
0
P R

———ekpy

1a

components side

— ek
— ek
FF12
. ok

— ek

fanannnnannnnnnnnnnnnmn)

23a

FF12
61‘16161‘1‘1‘151‘1

e

230
(= e
23
C
[
0
8
A

Fig.8. DCAIO0B

Terminals (Fig.8)

Similar to DCA 10 A, with exception of terminals 4a, 5a, 6, 6a, 7a, 8a, 9a, 10,
10a, 1la, which are inoperative.

INPUT REQUIREMENTS

Similar to DCA 10 A.

OUTPUT DATA (at Vp=11.4 Vand Vy= -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the decade counter may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A FF 12-B| FF 12-C| FF 12-D
Qi QelQlQ|l Q| Q| Q]|
output terminal
3a 2 7 8 9 3 5 4
ava1l.able direct current: 711 6 711 6 7.11 6 6 7.1
IQD in mA
available transient charge
when V(Q changes from 2/3 Vp|25.8|22.4|25.8(22.4(25.8(22.4|25.8|25.8
to 0.5 Vin 1.5 us: QQT in nC

For Tamp = min. —25 °C the available direct current IQD has to be reduced with
1.6 mA and similarly the available transient charge QqQT with 5 nC.
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DCA 10 DECADE COUNTER AND NUMERICAL 2722 009 020. .
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Terminals (Fig.10)
Similar to DCA 10 A.

INPUT REQUIREMENTS

Similar to DCA 10 A, with the exception of the trigger input requirements due
to the fact that in this version the trigger inputs of all the flip-flops have to be
interconnected externally.

The input requirements for this common trigger line are:

Required direct current

when Vo = max. 0.3 V ~ITD max. 4.4 mA

Required transient charge
when VT changes from 2/3 Vp
to 0.5 Vin 1.5 us -QrT = max. 13.6 nC

OUTPUT DATA (at VP =11.4 Vand V= -12.6 V, unless specified differently)

Buffer memory section

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, including the numerical indicator driver ID 10, the Q-
outputs of each flip-flop in the buffer memory may furthermore be loaded as
specified in the table below.

The loadability of the flip-flop outputs can be increased by putting an external
resistor in parallel with the built-in collector resistor of the corresponding
output. This resistor has to be connected between the output terminal and VP'
For each additional driven input a parallel resistor of 51 k2 +5% is required.
The total number of driven inputs is also specified in the table below.

flip-flop FF12-A|FF12-B|FF12-C|FF12-D
QlQlQ|Q|Q|lQ|Q|Q
3al21718 913 514

output terminal

max. number of 10-series
circuit blocks, that may |T,,p=min. 0°C| 6 |6 |4 |7 | 4|4 | 4|6
be driven provided each

driven input represents a
load of -Ip = max.1.1 mA|Tagmb=min.-25°C| 6 | 6 |4 |5 | 4 |4 | 4 |6
and -QT = max. 3.4 nC

max. number of driven
10-series circuit blocks,
with external parallel
collector resistor(s)

Tagmp=min. 0°C| 7 | 7|67 | 6|6 | 6|7

w
wn
n
(@)}

Tamb=min.-25°C| 6 [ 6 |5 |5

Numerical indicator tube driver section
Similar to DCA 10 A.
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Terminals (Fig.12)

Similar to DCA 10 A, with the exception of terminals 4a, 5a, 6, 6a, 7a, 8a, 9a,
10, 10a and 1la, which are inoperative.

INPUT REQUIREMENTS

Similar to DCA 10 C.

OUTPUT DATA (at Vp = 11.4 V and V= -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the buffer memory may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A | FF 12-B | FF 12-C | FF 12-D
QlQ|Q|Q|Q|Q|Q]|Q
3al2 78] 9[3]s 4

output terminal

available direct current:

" 8.2 (8.2 (8.2]|8.2(8.28.2]8.2]8.2
Igp in mA

available transient charge
when Vq changes from 2/3 Vp | 27 | 27 | 27 27 | 27 | 27 | 27 | 27
to 0.5 Vin 1.5 us: QQT in nC

For Tamp = min. —25 °C the available direct current IQD has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.
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Terminals (Fig.14)
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Fig.14. DCA 10 E
Similar to DCA 10 B.

INPUT REQUIREMENTS
Similar to DCA 10 A.

OUTPUY DATA (at Vp=11.4 V and Vy= -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks on the printed-
wiring board, the Q-outputs of each flip-flop in the binary counter may further-
more be loaded as specified in the table below.

flip-flop FF 12-A| FF 12-B | FF 12-C| FF 12-D
QlQ|Q|Q|Q|Q|Q]|nQ
5a |2 |7 8] 9|3|&s]4

output terminal

avall.able direct current: 7.1] 6 7.1 6 7.1 6 7.11 7.1
IQD in mA

available transient charge
when V changes from 2/3 Vp | 25.8(22.4(25.8|22.4|25.8]22.4|25.8(25.8
to 0.5 Vin 1.5 us: QQT in nC

For Tamp = min. -25 °C the available direct current D has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.
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2722 009 02051 2.DCA11
2722 009 02061

DUAL DECADE COUNTER AND
NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

RZ 22603-9

This assembly consists of eight circuit blocks FF 12, with or without a circuit
block ID 10, mounted on a printed-wiring board. It is available in two versions.

- 2.DCA 11 A, catalog number 2722 009 02051.

This assembly contains eight flip-flops FF 12, intended to be used as a dual
decade counter, operating in the 1-2-4-8 code, each decade provided with a
common reset line. It contains also two numerical indicator tube drivers
ID 10, providing the BCD - to decimal decoding - and driving circuits for the
numerical indicator tube ZM 1000, ZM 1020 or ZM 1080.

The circuit diagram and the required interconnections are shown in Figs.1and
2:;
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DUAL DECADE COUNTER AND
2.DCA11 NUMERICAL INDICATOR TUBE 2722 009 02051
DRIVER ASSEMBLY 2722 009 02061

- 2.DCA 11 B, catalog number 2722 009 02061.

This assembly is identical to the 2.DCA 11 A, but without the circuit blocks
ID 10 mounted on the board. The lay-out of the printed-wiring board allows
the mounting of the ID 10's separately (see Figs.7 and 8).

The bare printed-wiring board (catalog number 4322 026 38710), provided with
plated -through holes and double-sided goldplated contacts, is made of glass-
epoxy material. Moreover the printed-wiring board is delivered with an ex-
tractor and a locking device.

With the mating connector (catalog number 2422 020 52591), not supplied with
the assembly, the printed-wiring board of standard dimensions (121.8 mm x
207.0 mm x 1.6 mm) can be used directly in the standard mounting chassis
(catalog number 4322 026 38240).

The circuit blocks are secured to the printed-wiring board by means of locking
caps (catalog number 4322 026 32150).

Counting rate max. 30 kHz

Ambient-temperature range

operating -25 to +550C
below 0 OC: derated output data
storage -55to+75 °C
Weight approx. 500 g

The data specified below apply to the 2.DCA 11 A in particular.
For the sake of simplicity for the version 2.DCA 11 B only data are specified
separately, which differ from those of the 2.DCA 11 A.
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DUAL DECADE COUNTER AND
2722 009 02051 NUMERICA L INDICATOR TUBE 2.DCA11
2722 009 02061 DRIVER ASSEMBLY

DUAL DECADE COUNTER AND NUMERICAL INDICATOR TUBE
DRIVER 2.DCA 11 A

CIRCUIT DATA

For circuit diagram see next pages.
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DUAL DECADE COUNTER AND
2.DCA M1 NUMERICA L INDICATOR TUBE

DRIVER

ASSEMBLY

2722 009 02051
2722 009 02061

70 components side
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ID10

ID10
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10
prananannng)
la

k
T Fig.2. 2.DCA 11 A

Terminals

= common reset input S of decade counter I

2 = output Q of flip-flop A
3 = output Q of flip-flop C
4 = output Q of flip-flop D
5 = output Q of flip-flop D
6 = numerical output 7 of ID 10-I
7 = output Q of flip-flop B
8 = output Q of flip-flop B
9 = output Q of flip-flop C
0 = numerical output 3 of ID 10-I
1

= extension gate input EG of flip-flop A
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2.DCA N

12%
3=
14 =
15 =
16
17
18
19 =
20
21
22
23

1

"

la
2a
3a
4a
Sa
6a
7a
8a
9a
10a
lla
12a
13a
14a
15a
16a
17a
18a
19a
20a
2la
22a
23a

common reset input S of decade II
numerical output 0 of ID 10-II
numerical output 1 of ID 10-II
numerical output 2 of ID 10-II
numerical output 5 of ID 10-II
numerical output 4 of ID 10-II
output Q of flip-flop D'
numerical output 8 of ID 10-II
output Q of flip-flop C'
common negative supply =12 V
common positive supply +12 V
common supply 0 V

= trigger input T of flip-flop A
= additional trigger input T of flip-flop A
= output Q of flip-flop A

= numerical output 9 of ID 10-I
= numerical output 8 of ID 10-I
= numerical output 6 of ID 10-I
= numerical output 4 of ID 10-I
= numerical output 5 of ID 10-I
= numerical output 2 of ID 10-I
= numerical output 1 of ID 10-I
= numerical output O of ID 10-I
= extension gate input EG of flip-flop A
= numerical output 3 of ID 10-II
= output Q of flip-flop C'

= output Q of flip-flop B'

= output Q of flip-flop B'

= numerical output 7 of ID 10-II
= numerical output 6 of ID 10-II
= output Q of flip-flop D'

= numerical output 9 of ID 10-II
= output Q of flip-flop A’

output Q of flip-flop A’

= trigger input T of flip-flop A'

Power supply

Terminal 21: V= -12 V5%, -IN

"

8 mA

1}

22: Vp =+12 V5%, 1Ip =60 mA

23: Vg =0 V common

The current values
are nominal
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INPUT REQUIREMENTS (at Vp = 11.4 V and Vy = -12.6 V unless specified dif-

ferently)

Set/ reset input (S-terminals)

The flip-flops of the decades I and Il are reset simultaneously at the terminals
1 and 12 respectively, when a "positive low" voltage (between 0 V and 0.3 V) is

applied to the corresponding S-terminal.

Required direct current -Isp = min. 7.8 mA

Required transient charge
when Vg changes from 2/3 Vp

nC

us

See point 4*

t0 0.5V in 1.5us -QsT = max. 11.2
When the decade is not reset, the voltage Vg must be kept between max. Vp and
min. 2/3 Vp.

L

Pulse duration tp = min. 8

Recovery time trec = min. 15

Time delay between S-
and T-signal tsg = min. 15

Extension gate input (EG-terminals)

us

us

See point 5*

A d.c. voltage level can be applied to the EG-terminals 12a and 11 via diodes
type OA 95. A "positive low" voltage closes the gate, whilst a "positive high"

voltage (between 2/3 Vp and Vp) opens the gate,

Ca e

= min. 2/3
Voltage Vg . ———y
Gate elosed

= min. 0
Voltage Ve _ max. 0.3
Required direct current -lgp = max. 1.1
Required transient charge
when Vg changes from 2/3 Vp
to 0.5Vin 1.5 us -QgT = max. 1.2
Time data
Trigger gate setting time tgs = min. 29
Trigger gate inhibiting time ty = min. 29

g1

* Section "Time definitions" of ""Circuit blocks 10-Series".

Vp
Vp

<<

nC

us

us

See point 6*

See point 7*
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Trigger input (T -terminals)

A negative-going voltage step or trigger pulse is applied to the interconnected
trigger inputs T of flip-flops A and A' (terminals 23a and la respectively).
Decade counter I can be provided with a second trigger input (terminal 2a). Two
diodes BAY 38 have to be mounted on the printed-wiring board.

Each trigger pulse applied to the terminal T switches the decade counter, pro-
vided that the G-inputs (EG-inputs via diode) are left floating or at min. 2/3 Vp
(gate open).

Oats dpen Toteclong
v = min. 2/3 Vp = min. 0 V
G = max. Vp = max. 0.3 V
Required direct current
when VT = max. 0.3 V -ITD = max. 1.1 mA =0 mA
Required transient charge
when VT changes from 2/3 Vp
to 0.5 Vin 1.5 us -QTT = max. 3.4 nC =0 nC
Time data
Fall time tg = max. 1.5 us
Pulse duration tp = min. 2 us See point 3 *
Trigger gate setting time tgs = min. 29 us

OUTPUT DATA (at Vp =11.4 Vand Vy = -12.6 V, unless specified differently)

Decade counter section

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, including the numerical indicator tube driver ID 10, the
Q-outputs of each flip-flop in the decade counter may furthermore be loaded as
specified in the following table.

The loadability of the flip-flop outputs can be increased by connecting an exter-
nal resistor in parallel with the built-in collector resistor of the corresponding
output. This resistor has to be connected between the output terminal and Vp.
For each additional driven input, a parallel resistor of 51 k2 + 5% is required.
The total number of driven inputs is also specified in the following table.

Wiring capacitance at each Q-output - max. 175 pF

* Section "Time definitions" of "Circuit blocks 10-series".
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flip-flop FF 12-A(A') | FF 12-B@') |FF 12-C(C")|FF 12-D(D)

Q Q Q Q Q Q |T | Q

DAL o] 3a(21a)| 2(22a)| 7(162)| 8(15a)| 9(14a)| 3(20) [5(18)| 4(19a)

max. number of 10- [Tamp
series circuit = min. D 2 3 5 3 3 2 5
blocks, that may be |0°C
driven, provided

each driven input

Tamb
repres?nts a load iy 5 9 3 3 3 3 9 5
of -Ip=max.1.1 mA _950C

and -QT=max.3.4nC

il

max. number of Tamb

driven 10-series = min. 6 ) ) 5 5 -4 4 6
circuit blocks, 0 °C

with external pa- Tamb

rallel collector = min. 5 3 - 3 - 3 3 5
resistor(s) -2590C

Output levels during counting

trigger pulses s
at terminal la(23a) o

Q 2-A(A) A
et | I e

output Q of FF12-B(B") —J_L—_l I oy
terminal 8(15a) =

output Q of FF12-C(C") I I e
terminal 3(20) "o
output Q of FF12-D(D") oy
terminal 4 (19a) J L-—"O"
7249978
digit _number 0 1 2 3 4 5 6 7 8 9 0
Fig.3

'D132 April 1968




DUAL DECADE COUNTER AND
2722 009 02051 NUMERICAL INDICATOR TUBE 2.DCA M1
2722 009 02061 DRIVER ASSEMBLY

The output levels at the Q-outputs of each flip-flop are shown in figure 3.

Note that, when a Q-output is at "positive low" ("0") level the corresponding (—2-
output is at "positive high" ("1") level and vice versa.

After 10 negative-going pulses at the trigger input terminal la (23a) the output
Q of flip-flop D (D') delivers the negative-going carry pulse for the next decade,
while the decade counter has resumed its initial position, namely all Q-output
terminals being at "positive low" level.

The relation between a digit number (output ID 10) and the corresponding state
of each flip-flop is shown in figure 3 as well.

Numerical indicator tube driver section

The outputs Q) (terminals 1la and 13) up to and including Qg (terminals 4a and
20a) of the ID 10-I and ID 10-II respectively have to be connected to the pins kg
up to and including kg of the corresponding numerical indicator tube ZM 1000,
ZM 1020 or ZM 1080. The anode of these tubes has to be connected via a resistor
(Rg) to the high voltage power supply (Vp).

The current available at these ten numerical outputs of the ID 10 can cope with
the required cathode current Iy of the indicator tubes ZM 1000, ZM 1020 and
ZM 1080, when the following conditions are observed:

- operating-temperature range

- power supply Vp for ZM 1000, ZM 1020 and ZM 1080

- anode series resistor Ry.

In the following graphs these data are specified.

7253787

-]
ZM1000|
v 600
b 7
Wi Tamb=0°C /
amb = Y.
f I.s25ma/
500
/
/
/ | |Tamp=+55°C
" A hema T
+10% SRR, f A
350V / | y
-10% ENEEEEE ?{:_L E
300 t -
1 P b
T 1] Vb= 3s0v 210% | |
& T _max 114kR
// % I : °'rT\i:x 102k F
200 V. | ! | l I l I I l
0 50 100 150 200
— Rq (kS2)
Fig.4
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7253788
|
ZM102
600 Tamp=0°C
(\(/b) I,€25
/Al P
f Tamb=-55°C )4
I,s2.5mA )4
500 4
V.
pd
P4

A Tamb=+55°C|_|

400 p I,21mA

pd
Pd
pd
/,

300 - 350V £10%
PR F—— Tamb = Rg=Max 76k
jrem— +10% | || A 0to+55°C "% min 53kS
= s0v H+ Jf! /l Tamb = Rg=Max 76k
—— T T -55 t0 +55°C" “min 58KR

R
- ! [TTTTT11
0 100 200 300 400
—» Rq (k)
Fig.5
7253789
[ 1
ZM1080 7
600 l’l
Vb Trm'xb’t’“c
) I,<25mA
t 7
500 /4
Y/ ¥ Tamp=-55°C |
I,€25mA |
SANEN T / A
+10%
L00v f £/ A
-10°/ V4
siRENE HED ~_ [Tamb=+55°C
T AT [Taz15mA 7]
T
| [TT7
300 2/ | | example
o av.d . Vb =400V £10%
'/, 0fosssec Rt miBing
A Tamb = maxi35k
r -E's"'{o +s5o¢ Re= 00 P&gkg

- TTTTTTT]

0 50 100 150 200
Fig.6 ~ —*Ralk®)

Wiring capacitance at each Q-output of the ID10 max. 500 pF
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DUAL DECADE COUNTER 2.DCA 11B
CIRCUIT DATA
For circuit diagram see next pages.
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Terminals (Fig.8)

Similar to 2.DCA 11 A, with the exception of terminals 4a, 5a, 6, 6a, 7a, 8a,
9a, 10, 10a, 1la, 13, 13a, 14, 15, 16, 17, 17a, 18a, 19 and 20a, which are in-

operative.

INPUT REQUIREMENTS
Similar to 2.DCA 11 A.

OUTPUT DATA (at Vp = 11.4 Vand VN = -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the decade counter may
furthermore be loaded as specified in the table below.

flip-flop FF12-A (A') | FF12-B(B') |FF12-C (C')|FF12-D (D")
Q Q Q Q Q | Q] Q] Q

RN TR 3a(21a) | 2(22a) | 7(16a) | 8(15a) | %(14a) | 3(20) | 5(18) | 4(192)
available direct current:
min. IQD in mA 71 6 7, 6 74 | 6 6 7o |
available transient
charge when VQ changes
from 2/3 Vpto 0.5 Vin
1.5 ps: min. QQT in nC 25.8 22.4 | 25.8 | 22.4 | 25.8 | 22.4| 25.8| 25.8

For Tamb = min. —-25°C the available direct current
1.6 mA and similarly the available transient charge QQT with 5 nC.

D has to be reduced with
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2.DCA TN

components side

A
FF12 FF12

STFTTTEITT IR

1 ek,

FF12 FF12

D
FF12 FF12

S PEPETRERPEPPEPEPC,

(AAnnnannnaannnaanninny)
23a la

kuu

Fig.8. 2.DCA 11 B
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2722 009 02071
2722 009 02081 2.DCA 12

2722 009 02091

DUAL DECADE COUNTER ASSEMBLY

RZ 22603-10

This assembly consists of eight circuit blocks FF 12 mounted on.a printed-
wiring board. It is available in three versions.

- 2. DCA 12 A, catalog number 2722 009 02071

This assembly contains eight flip-flops FF 12, intended to be used as a dual
decade counter, operating inthe 1 - 2 - 4 - 8 code.

The circuit diagram and the reguired interconnections made on the printed-
wiring board are shown in Figs. 1 and 2.

- 2. DCA 12 B, catalog number 2722 009 02081.

This assembly contains four flip-flops FF12, intended for use as a decade
counter operating inthe 1 - 2 - 4 - 8 code, and four flip-flops FF 12intended
for use as a buffer memory.

The circuit diagram and the required interconnections made on the printed-
wiring board are shown in Figs. 4 and 5.

April 1968 D141



2722 009 02071
2.DCA 12 DUAL DECADE COUNTER ASSEMBLY 2722 009 02081
2722 009 02091

The contents of the decade counter can be stored in the buffer memory by
means of one trigger pulse on the common trigger line of the buffer memory
section (terminal 4).

When the contents of the buffer memory has to be numericallyindicated the nu-
merical indicator tube driver ID 10 for ZM 1000, ZM 1020 and ZM 1080 can be
connected directly to the Q-output terminals of the four flip-flops forming the
buffer memory.

2. DCA 12 C, catalog number 2722 009 02091.

This assembly contains two chains of four flip-flops FF 12, intended tp be used
either as binary counters, scalers of 16 or as a binary scaler of 256, the latter
when both chains are put in series. The circuit diagram and the required in-
terconnections made on the printed-wiring board are shown in Figs.6 and 7.
To obtain a scaler of maximum 256 the required interconnectionbetween ter-
minal 9a and 19 has to be made externally.

For reset purposes of all eight flip-flops, terminals 3 and 20 have to be inter-
connected externally.

All these versions are provided with the capacitors C] and C2, which filter the
supply voltages from noise. These capacitors are mounted onthe printed-wiring
board.

The bare printed-wiring board (catalog number 4322 026 38720), provided with
plated-through holes and double-sided gold plated contacts, is made of glass-
epoxy material . Moreover the printed-wiring board is delivered with an extrac-
tor and a locking device.

With the mating connector (catalog number 2422 020 52591), not supplied with the
assembly, the printed-wiring board of standard dimensions (121.8 mm x 207.0
mm x 1.6 mm) can be used directly in the standard mounting chassis (catalog
number 4322 026 38240).

The circuit blocks are secured to the printed-wiring board by means of locking
caps (catalog number 4322 026 32150).

Counting rate max. 30 kHz

Ambient-temperature range

operating -25 to +559C
below 0 ©C: derated output data
storage -55to +75 °C
Weight approx. 450 g

The data specified below apply to the 2.DCA 12 A in particular.
For the sake of simplicity for the versions 2.DCA 12B and 2.DCA 12 Conly
data are specified separately, which differ from those of the 2.DCA 12 A.
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DUAL DECADE COUNTER 2.DCA 12 A
CIRCUIT DATA
For circuit diagram see next pages.
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DUAL DECADE COUNTER ASSEMBLY

2.DCA 12
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e components side "
23 1
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Fig.2. 2.DCA 12 A
Terminals

1 = not connected
2 = set input S of flip-flop A"
3 = common reset input S of decade II

4 = trigger input T of decade II or buffer memory

5 = output Q of flip-flop A’
6 = output Q of flip-flop A’
7 = base input W of flip-flop A’

8 = extension trigger input ET of flip-flop A’

9 = output Q of flip-flop C’
10 = output Q of flip-flop C'
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2.DCA 12

L
12
13
14
15
16
17
18
19
20
21
22
23

la
2a
3a
4a
Sa
6a
7a
8a
9a
10a
lla
12a
13a
14a
15a
16a
17a
18a
19a
20a
2la
22a
23a

= extension gate input EG of flip-flop A’

1

I

I

I

output Q of flip-flop D

extension gate input EG of flip-flop A
output Q of flip-flop C

extension trigger input ET of flip-flop A
base input W of flip-flop A

output Q of flip-flop B

output Q of flip-flop A

trigger input T of decade counter I
common reset input S of decade counter 1
common negative supply -12 V

common positive supply +12 V

common supply 0 V

set input S of flip-flop D’

set input S of flip-flop C'

set input S of flip-flop B'

output Q of flip-flop B’

output Q of flip-flop B'

not connected

base input W of flip-flop A’

extension trigger input ET of flip-flop A’
output Q of flip-flop D'

output Q of flip-flop D'

extension gate input EG of flip-flop A’
output Q of flip-flop D

extension gate input EG of flip-flop A
output Q of flip-flop C

extension trigger input ET of flip-flop A
base input W of flip-flop A

output Q of flip-flop B

output Q of flip-flop A

not connected

set input S of flip-flop A

set input S of flip-flop B

set input S of flip-flop C

set input S of flip-flop D

Power supply

Terminal 21 : VN = -—lZViS%, ~-IN =8.5mA
22:Vp =+12V+5%, Ip =60 mA are nominal

23 : VE = 0 Vcommon

The current values
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Hm

INPUT REQUIREMENTS (at Vp = 11.4 V and VN = -12.6 V unless specified dif-
ferently)

Set/reset inputs (S-terminals)

For reset- or preset purposes a '"positive low'" voltage Vg is required between
0V and 0.3 V, otherwise this voltage must be kept between Vp and 2/3 Vp.

Common reset (terminals 3 and 20)

With one pulse at terminals 3 or 20 all flip-flops in the decade will be reset
simultaneously.

Required direct current -Igp = min. 7.8 mA

Required transient charge
when Vs changes from 2/3 Vp

to 0.5 Vin 1.5 us -QgT = min. 11.2 nC

Time data

Pulse duration tp = min 8 us .
See point 4

Recovery time trec = min. 15 us

Time delay between S-

= min. 1 int 5*
and T-signal tst =min. 15 us See point 5

For this purpose one S-input of each flip-flopin the decade has beenbrought out.
Required direct current -Isp = max. 1.95 mA

Required transient charge
when Vg changes from 2/3 Vp
to 0.5 Vin 1.5 us -QgT = max. 2.8 nC

Extension gate input (EG-terminals)

A d.c. voltage level can be applied to the EG-terminals 13a and 13 of flip-flop
FF 12-A and 11 and 1la of flip-flop EF 12-A", via a diode type OA 95.

A "positive low" voltage closes the gate, whilst a "positive high" voltage (be-
tween 2/3 Vp and Vp) opens the gate.

Gate open

=min. 2/3 Vp

Voltage Vg _ max v
= . p

* Section "Time definitions" of "Circuit blocks 10-Series" .
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Gate closed
min. 0 V

Violrage Ve “iex.0i8 v

Required direct curxnent -Igp =max.1l.1 mA

Required transient charge when
VG changes from 2/3 Vy, to

0.5Vin 1.5 us ~Q@T = max. 1.2 nC

Time data

Trigger gate setting time tgs =min. 29 us. See point 6 il
Trigger gate inhibiting time tgi =min. 29 ws. See point7°

Trigger input (T-terminals 19 and 4)

A negative-going voltage step or trigger pulse is applied to the interconnected
trigger inputs T of flip-flops A and A' (terminals 19 and 4 respectively).

Each trigger pulse appliedto the terminals T switches the decade counters, pro-
vided that the G-inputs (EG-inputs via diode) are left floating or at min. 2/3 Vp

(gate open).

Required direct current
when VT = max. 0.3V -ITp =max.l.1 mA

Required transient charge
when VT changes from 2/3 Vp,

to0.5Vin 1.5 us -QrT = max. 3.4 nC
Time data
Fall time tg =max. 1.5 us
Pulse duration tp = min. 2 us § See point 3 *
Trigger gate setting time tgs = min. 29  us
Base inputs (W-terminals)
Capacitance (wiring plus output of TG 13, TG 14 or TG 15) max. 95 pF

Note

The output capacitance of the trigger gates TG 13, TG 14 and TG 15 is max.
S pEs

* Section "Time definitions" of "Circuit blocks 10-Series".
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OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks on the printed-
wiring board, theQ-outputs of each flip-flop in thedecade counters may further-
more be loaded as specified in the table below.

flip-flop FF 12-A (A") | FF 12-B(B') | FF 12-C(C") | FF 12-D (D")

Q Q Q Q Q Q Q Q

output terminal
18a (5) | 18 (6) | 17a (5a) | 17 (4a) | 14a (10) | 14 (9) {12 (10a) | 12a (9a)

available direct
current: min. IQD =l 6 71 6 | 6 6 Tl
in mA

available trans-
ient charge when
VQq changes from
2/3Vpto 0.5V
in 1.5 ps: min.
QqQT innC

25.8 | 22.4 | 25.8 22.4 25.8 22.4 25.8 25.8

For Tamb = min. -25 OC the availabledirect current Inp has tobe reduced with
1.6 mA and similarly the available transient charge QQT With 5 nC.

Wiring capacitance at each Q-output max. 175 pF

i pilses e
at terminal 19(4) nge

e Ly L T LT .

output Q of FF 12-B(B')__I'——l———J -
terminal 17(4a) 1 .

0"
output Q of FF 12-C(C") I o
terminal 14 (9) L g
output Q of FF 12-D (D’) g
terminal 12a(Sa) l l__.o
7249977.1
digit number 0 1 2 3 4 5 6 7 8 9 0
Fig.3
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2722 009 02081 DUAL DECADE COUNTER ASSEMBLY 2.DCA 12
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DECADE COUNTER AND BUFFER ME MORY 2,DCA 12B
For circuit dia, "
gram o components side -
see next page .
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INPUT REQUIREMENTS (at Vp = 11.4V and Vy = -12.6 V unless specified
differently)

Set/reset input (S-terminals)

Fig.5. 2.DCA 12 B

Common reset decade counter (terminal 20)

With one pulse at terminal 20 all flip-flops in the decade will be reset simulta-
neously. For further data, see 2.DCA 12 A.

Common reset buffer memory (terminal 3)

With one pulse at terminal 3 all flip-flops in the buffer memory will be reset
simultaneously.

Pulse duration ty = min. 2 us

For further set/reset data, see 2.DCA 12 A.

I
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I

CIRCUIT DATA
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Il

Trigger input (T-terminals 19 and 4)

A negative-going voltage step or trigger pulse is applied to the interconnected
trigger inputs T of flip-flop A (terminal 19).

Each trigger pulse applied to the terminal T of flip-flop A switches the decade
counter, provided that the G-inputs (EG-inputs via diode) are left floating or at
minimum 2/3 Vp (gate open).

For further trigger data, see 2.DCA 12 A.

With one trigger pulse applied to the interconnected terminals T of the buffer
memory (terminal 4) the contents of the decade counter is shifted into the buffer
memory.

Required direct current
when Vp = max. 0.3V -Itp =max. 4.4 mA

Required transient charge
when VT changes from

2/3Vpto0.5Vin 1.5 us ~QrT = max. 13.6 nC

Time data

Fall time tf =max. 1.5 us

Pulse duration th = min. 2 us See point 3"
Trigger gate setting time tgs = min. 29 Ms

OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V unless specified differently)

In excess of the internal load, represented by the circuit blocks on the printed-
wiring board, the Q-outputs of each flip-flop in the decade counter andin the
buffer memory may furthermore be loaded as specified in the tables below.

Decade counter section

flip-flop FF 12-A FF 12-B | FF 12-C | FF 12-D

Q| Q| Q|Q
18a | 18 [17a | 17 | 14a | 14 12 | 12a

QO
O
ol
e}

output terminal

available direct current:

. . 6 4.9 6 4.9 6 4.9 4.9| 6
min. IQDmmA

available transient charge
when VQ changes from 2/3 Vp
to 0.5 Vin 1.5 us:

min. QQT in nC

24.6(21.2(24.6(21.2(24.6|21.2|24.6|24.6

* Section "Time definitions" of "Circuit blocks 10 series".
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Buffer memory section

flip-flop FF 12-A' FF 12-B' | FF 12-C' | FF 12-D'

ol
Vo)
Qo
Vo)
<l
o
Ql
e)

output terminal

5 6 Sa 4a 10 9 10a 9a

available direct current:

. 3 8,2 1 8.2 182 | 8.2} 8.2 | 8.2]| 8.2 | 8.2
mm.IQDmmA

available transient

charge when V4 changes
from 2/3 Vpto 0.5 V in
1.5 us: min. QQT in nC

27 27 27 27 27 27 27 27

For Tamb = min. -25 ©C the availabledirect current IQD has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Buffer memory loaded with the numerical indicator tube driver ID 10

When the buffer memory is loaded with the circuit block ID 10, the available
output data of each flip-flop is specified separately in the table below.

The loadability of the flip-flop outputs can be increased by connecting an exter-
nal resistor in parallel with the built-in collector resistor of the corresponding
output. This resistor has to be connected between the output terminal and Vp.
For each additional driven input, a parallel resistor of 51 k2 + 5 % is required.
The total number of driven inputs is also specified in the table below.

flip-flop FF 12-A'|FF 12-B'|FF 12-C' |FF 12-D'
Q(Qf?|Q|d|Q|Q|Q
5 6 Sa | 4a | 10 9 | 10a| 9a

output terminal

max. number of 10-

series circuit blocks, Poimly =
4
that may be driven, min. 0 °C . . & 6 4 4 6
provided each driven
input represents a Tamb =

load of -Ip = max. 1.1 mA |min. =25 °C
and -QT = max. 3.4 nC

max. number of T .
driven 10-series amb =, 7 1716|6]| 66| 617
. . min. 0 °C
circuit blocks,
with external pa- T -
rallel collector amb" 6 | 6|5]|5| s|5| 5|6
< min,. =25 490G
resistor (s)
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BINARY COUNTER 2.DCA12C

CIRCUIT DATA
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Fig.7. 2.DCA 12C
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2.DCA12

INPUT REQUIREMENTS

Similar to 2.DCA 12 A, with the exception of:

Common reset (terminals 3 and/or 20)

Pulse duration

tp = min. 2 us per flip-flop

OUTPUT DATA (at Vp =11.4 V and VN = -12.6 V unless specified differently)

In excess of the internal load, represented by the circuit blocks on the printed-
wiring board, the Q-outputs of each flip-flop in the binary counter (scaler of 16)

may furthermore be loaded as specified in the table below.

flip-flop FF12-A(A")| FF 12-B(B') | FF 12-C (C")| FF 12-D (D")

4 Q |Q Q | Q Q Q Q Q
output terminal

18a(5)| 18 (6)|17a(5a)| 17 (4a)| 14a (10)| 14(9)|12(10a)| 12a (9a)

av'a11able (%lirect current: 7.1 6 7.1 6 7.1 g 7.1 71 —
min. Igp in mA ——
available transient
charge when V@ changes ”
from 2/3 Vp t00.5 V in 25.8 |22.4| 25.8 | 22,4 25.8 | 22.4| 25.8 25.8
1.5 us: min. QQT in nC

For Tamp = min. -25 °C the available direct current IQD has tobe reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

When the flip-flops are connected to form a binary counter, scaler of 256, the
availableIqQp and QQT of output Q of FF 12-D (D') have to bedecreasedtill 6 mA
and 22.4 nC respectively.

=~
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2722 009 021. . BCA 10

REVERSIBLE DECADE COUNTER AND
NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

RZ 22603-13

The assembly consists of four circuit blocks FF 12, two circuit blocks 4.TG 15,
a circuit block 2.GI 10 and a circuit block ID 10, mounted on a printed-wiring
board.

Versions without the 2.GI 10 and/or the ID 10 are also available.

- BCA 10 A, catalog number 2722 009 02101 .

This assembly contains four flip-flops FF 12, two quadruple trigger gates
4.TG 15 and a dual positive gate inverter amplifier 2.GI 10, interconnected as
a reversible decade counter, operating in the 1-2-4-8 code for both forward
and reverse counting. It contains also the numerical indicator tube driver
ID 10 providing the BCD - to decimal decoding - and driving circuits for the
numerical indicator tube ZM 1000, ZM 1020 or ZM 1080. One half of the 2.GI 10
is inoperative in the BCA 10 A and can therefore be used for other purposes in
the logic.

The required interconnections are shown in Figs. 1 and 2.
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- BCA 10 B, catalog number 2722 009 02111.

This assembly is identical to the BCA 10 A but without the circuit block ID 10
mounted on the board. The lay-out of the printed-wiring board allows the
mounting of the ID 10 separately (see Figs. 7 and 8).

BCA 10 C, catalog number 2722 009 02121

This assembly is identical to the BCA 10 A but here reverse counting is per-
formed in the 1-2-4-2 (jump at 8) code. Therefore the circuit block 2.GI 10 is
not mounted.

The required interconnections are shown in Figs. 9 and 10.

BCA 10 D, catalog number 2722 009 02131.

This assembly is identical to the BCA 10 C but without the circuit block ID 10
mounted on the board. The lay-out of the printed-wiring board allows the
mounting of the ID 10 separately (see Figs. 11 and 12).

"In all versions the counting direction is determined by the voltage levels applied

to terminals 18 and 19.
For forward counting holds:

- the positive level has to be applied to terminal 19,
- the "0" level has to be applied to terminal 18,
- the trigger pulse has to be applied to terminal 13.

For reverse counting holds:

- the positive level has to be applied to terminal 18,
- the "0" level has to be applied to terminal 19,
- the trigger pulse has to be applied to terminal 2a.

When two of these assemblies are operating in series the following interconnec-
tions have to be made.

For forward counting: terminal 5a of the first decade has to be connected to
terminal 13 of the second decade.

For reverse counting: terminal 6a of the first decade has to be connected to
terminal 2a of the second decade.

The bare printed-wiring board (catalog number 4322 026 38730), provided with
plated-through holes and double-sided goldplated contacts, is made of glass-
epoxy material. Moreover the printed-wiring board is delivered with an extrac-
tor and a locking device.

With the mating connector (catalog number 2422 020 52591), not supplied with
the assembly, the printed-wiring board of standard dimensions (121.8 mmx
207.0 mm x 1.6 mm) can be used directly in the standard mounting chassis
(catalog number 4322 026 38240).
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The circuit blocks are secured to the printed-wiring board by means of locking
caps (catalog number 4322 026 32150).

Counting rate max. 30 kHz

Ambient-temperature range

operating =25 to +55 °C
below 0 °C: derated output data
storage -55 to+75 °C
Weight approx. 400 g

The data specified below apply to the BCA 10 A in particular.
For the sake of simplicity for the other versions only data are specified sepa-
rately, which differ from those of the BCA 10 A.

]
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REVERSIBLE DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER BCA 10 A
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Fig.2. BCA 10 A
Terminals
1 = not connected
2 = set input S of flip-flop A
3 = output Q of flip-flop A
4 = numerical output 9 of ID 10
5 = numercial output 8 of ID 10
6 = numercial output 6 of ID 10
7 = numerical output 4 of ID 10
8 = numerical output 5 of ID 10
9 = numerical output 2 of ID 10
10 = numerical output 1 of ID 10
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11 = numerical output 0 of ID 10

12 = extension trigger input ET of flip-flop A

13 = trigger input forward counting

14 = extension gate input EG of flip-flop A

15 = extension gate input EG of trigger gate 4.TG 15-1
16 = extension gate input EG of trigger gate 4.TG 15-1
17 = output Q of GI 10

18 = condition input for counting direction

19 = condition input for counting direction

20 = extension gate input EG of GI 10

21 = common negative supply —12 V

22 = common positivé supply +12 V

23 = common supply 0 V

la = set input S of flip-flop A

2a = trigger input reverse counting
3a = output Q of flip-flop A

4a = output Q of flip-flop C

5a = output Q of flip-flop D

6a = output Q of flip-flop D

7a = numerical output 7 of ID 10

8a = output Q of flip-flop B

9a = output Q of flip-flop B
10a = output Q of flip-flop C
11a = numerical output 3 of ID 10
12a = extension trigger input ET of flip-flop A

13a = set input S of flip-flop B

14a = set input S of flip-flop B

15a = extension gate input EG of flip-flop A
16a = gate input G of GI 10

17a = not connected

18a = not connected

19a = not connected

20a = set input S of flip-flop D

21a = set input S of flip-flop D

22a = set input S of flip-flop C
23a = set input S of flip-flop C

Power supply

Terminal 21 : VN The current values

-12V+5 % -IN= 6.5 mA }
]
are nominal

22 : Vp = +12V+5%, Ip= 36mA
23 & VE = 0 V common
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INPUT REQUIREMENTS (at Vp = 11.4 V and VN =-12.6 V unless specified dif-
ferently)

Set/reset input (S-terminals)

Each S-input of the four flip-flops is brought out separately. A "positive low"
voltage (between 0 V and 0.3 V) drives the corresponding transistor into the
non-conducting state.

= min. 2/3 Vp
Voltage Vs _ -y vp
Transistor non-conducting

= min. 0V
Voltage Vs 5w A W
Required direct current -ISp = max. 1.95 mA
Required transient charge
when Vg changes from 2/3 Vp
to 0.5 Vin 1.5 us -QgT = imax. 2.8 nC

When the four flip-flops are reset simultaneously

Required direct current -Isp = min. 7.8 mA

Required transient charge
when Vg changes from 2/3 Vp

to 0.5 Vin 1.5 us —-QsT = max. 11.2 nC
Time data
Pulse duration tp = min. 8 us
~ } See point 4 *
Recovery time trec = min. 15 us

Time delay between S-
and T-signal tsg = min. 15 us See point 5 °

Condition inputs for controlling counting direction (terminals 18 and 19)

For forward counting the "positive high" level is applied to terminal 19 and the
"positive low" level to terminal 18.

For reverse counting the "positive low" level is applied to terminal 19 and the
"positive high" level to terminal 18.

When both terminals 18 and 19 car'ry the "positive low" level, the unit is blocked
for both directions of counting.

* Section "Time definitions" of "Circuit blocks 10-Series".
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Voltage \/e z 2:; 58 Xg
"Positive low' level

Veliage 8 n w03 ¥

Total required direct current -Icp = max. 4.4 mA

Total required transient charge
when Vi changes from 2/3 Vp
to 0.5 Vin 1.5 us -QcT

1}

max. 4.8 nC

Trigger input (terminals 13 and 2a)

For forward counting the trigger pulse has to be applied to terminal 13.
For reverse counting the trigger pulse has to be applied to terminal 2a.

VC "positive high" VG "positive low"

I

Required direct current
when VT = max. 0.3 V -Itp = max.l.l mA =0 mA

Required transient charge
when VT changes from 2/3 Vp

to 0.5 Vin 1.5 us -Q7T = max.3.4 nC =0 nC
Input n. e le > Vp = max.l1.2 Vp-p

Time data

Fall time tf = max. 1.5 us

Pulse duration tp = min. 2 ps See point 3 *

Trigger gate setting time tgs = min. 29 us

OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V, unless specified differently)

Decade counter section

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board including the numerical indicator tube driver ID 10, the
Q-outputs of each flip-flop in the decade counter may furthermore be loaded as
specified in the following table.

* Section "Time definitions" of "Circuit blocks 10-Series".
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The loadability of the flip-flops FF 12-A, FF 12-C and FF 12-D can be increased
by connecting an external resistor of 51 k2 +5% in parallel with the built-in col-
lector resistor of the corresponding output, as specified in the table below. This
resistor has to be connected between the output terminal and Vp.

flip-flop FF12-A({FF12-B|FF12-C|FF 12-D

Qle|Q|e|Q|Q|Q]|Q

output terminal
3|3a|8a|9a|10a|4a| 6a | 5a

max. number of 10-series
circuit blocks, that may Tamp=min. 0°C| 1| 1] 2| 3|2 |1| 2] 4
be driven, provided each

driven input represents
aload of -Ip=max.l.1 mA|Tamp=min.-25°C| 1| 1L [ 1| 2| 1 [ 1| 1] 4
and -QT=max.3.4 nC

max. number of driven

=min. o 2 2 3 2 5
10-series circuit blocks Tamp=min, 0°Cf 5| 3 =

with external parallel

=min.-25° 1 2 1 2 I 4
collector resistor(s) Tousb~TIA~2250] 21 2

Wiring capacitance at each Q-output max. 150 pF
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forward counting —

trigger pulses e

Q of FF12-A -
(temina 30 o el feal fe=b- el [
output Q of FF12-B —_J—L__l a
(terminal 9a) ;—;0
output Q of FF12-C -
(terminal 4a) l |—_.0

output Q of FF12-D -
(terminal 5a) l L—O

Qof FF12-A - e
o 1" Ly fay=1ropF ) ==

output Q of FF12-B -
ot LT 1 [

output Q of FF12-C L | "

(terminal 10a)

-
output Q of FF12-D e
(terminal 6a) L I g

trigger pulses —
at terminal 2a g

<— reverse counting

digit number 0 1 2 3 4 5 6 7 8 9 0
7249976

1]
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The output levels at the Q- and Q-outputs of each flip-flop are shown in Fig.3.
Note that when a Q-output is at "positive low" level the corresponding Q-output
is at "positive high" level and vice versa.

After 10 negative-going pulses at the trigger input terminal 13 for forward
counting, the output Q of flip-flop D delivers the negative going carry pulse for
the next decade, whilst the decade counter has resumed its initial position,
namely all Q-output terminals being at "positive low" ("'0") level.

When in this state of the counter a trigger pulse is applied to the trigger input
terminal 2a, the output Q of flip-flop D delivers the negative going carry pulse
to the next decade for reverse counting.

The relation between a digit number (output ID 10) and the corresponding state
of each flip-flop is shown in the figure as well.

Numerical indicator tube driver section

The outputs Qq (terminal 11) up to and including Qg (terminal 4) of the ID 10
have to be connected to the pins k(g up to and including kg of the numerical indi-
cator tube ZM 1000, ZM 1020 and ZM 1080.
The anode of these tubes has to be connected via a resistor (Rg) to the high volt-
age power supply (Vp).
The current available at these 10 numerical outputs of the ID 10 can cope with
the required cathode current Ik of the indicator tubes ZM 1000, ZM 1020 and
ZM 1080, when the following conditions are observed:

- operating-temperature range

- power supply Vi for ZM 1000, ZM 1020 and ZM 1080

- anode series resistor R,.

In the following graphs these data are specified.
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Wiring capacitance at each Q-output of the ID 10: max. 500 pF
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REVERSIBLE DECADE COUNTER BCA 10B
CIRCUIT DATA
For circuit diagram see next pages.
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Terminals (Fig.8)

Similar to BCA 10 A, with the exception of terminals 4, 5, 6, 7, 7a, 8, 9, 10,
11 and 1la, which are inoperative.

INPUT REQUIREMENTS
Similar to BCA 10 A.

OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the decade counter may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A FF 12-B FF 12-C FF 12-D

Q Q Q Q Q Q Q Q
3 3a 8a 9a 10a 4a 6a Sa

output terminal

available direct
current
min. IQD in mA 3.8 358 348 4.9 3.8 4.9 3.8 6

available tran-
sient charge
when Vq changes
from 2/3 Vp to
0:5 Vin 1.5 us:
min. QQT in nC

22.4 | 22.4 | 22.4 | 22.4 | 22.4 | 22.4 | 23.7 | 25.8

For Tymp = min. =25 OC the available direct current Iop has to be reduced
with 1.6 mA and similarly the available transient charge QQT with 5 nC.
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Terminals (Fig.10)

Similar to BCA 10 A, with the exception of terminals 16a, 17 and 20, which are
inoperative.

INPUT REQUIREMENTS
Similar to BCA 10 A.

OUTPUT DATA (at Vp =11.4 Vand V= -12.6 V, unless specified differently)

Decade counter section

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board including the numerical indicator tube driver ID 10, the
Q-outputs of each flip-flop in the decade counter may furthermore be loaded as
specified in the table below.

The loadability of the flip-flops FF 12-A, FF 12-C and FF 12-D can be increased
by connecting an external resistor of 51 k2+5% in parallel with the built-in col-
lector resistor of the corresponding output. This resistor has to be connected
between the output terminal and Vp.

flip-flop FF12-A | FF12-B | FF 12-C | FF12-D

QlQ | Qe | Q|| QlQ

output terminal

3] 8a 8a|9a | 10a|4a | 6a | 5a

max. number of 10-series
circuit blocks, that may Tamb=min. 0°C| 1] 1 3|3 3 |1 2 | 4
be driven, provided each

driven input represents
a load of -In=max.l.1mA|Tamp=min.-25°C| 1| 1 2|2 2 |1 1] 4
and -QT = max. 3.4 nC

max. number of driven N
= mi o
10-series circuit blocks, Tamp=min. 00C| 3] 3 & |8 3 18 218

with external parallel

Ep———
collector resistor(s) Lol ke, ~2G| @} 4 B & = L o

Numerical indicator tube driver section

Similar to BCA 10 A.
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Terminals (Fig.12)

Similar to BCA 10 A, with the exception of terminals 4, 5, 6, 7, 7a, 8, 9, 10,
11, 1la, 16a, 17 and 20, which are inoperative.

INPUT REQUIREMENTS
Similar to BCA 10 A.

OUTPUT DATA (at Vp =11.4 Vand VN = -12.6 V, unless specified differently)

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the decade counter may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A FF 12-B FF 12-C FF 12-D

Q Q Q Q Q Q Q Q
3 3a 8a 9a 10a 4a ba Sa

output terminal

available direct
current:
min.IQD in mA 3.8 3.8 4.9 4.9 4.9 4.9 3.8 6

available tran-
sient charge
when V@ changes
from 2/3 Vp to
0.5 Vin 1.5 us:
min. QqQT in nC

22.4 |1 22.4 | 22.4 | 22.4 | 22.4 | 22.4 | 25.8 | 25.8

For Tamb = min. -25 OC the available direct current I5p has to be reduced
with 1.6 mA and similarly the available transient charge QQT with 5 nC.
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RZ 22603-7

This assembly can be applied to fulfil three major functions as-described below.

- Dual 5-stages one-directional shift register (see Figs.l and 2)
The information that has to be serially shifted into the register, has to be
applied to the gate inputs G of flip-flop FF 12-A (terminals 7 and 7a) or gate
inputs G of flip-flop FF 12-A' (terminals 17a and 17).
The trigger (shift) pulses have to be applied to the common trigger terminals
4 or 19.
Both shift registers are provided with a common reset line (terminals 3a and
19a) while of each individual flip-flop in both shift registers, one S-input is
brought out for pre-set purposes.
The positions kj, kg, k3 and kg on the printed-wiring board have to be left
open.
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- Dual one-directional decade ring counter (see Figs.l and 2)

For this function the Q-outputs of flip-flop FF 12-E (FF 12-E') have to be
cross-connected externally with the gate inputs G of flip-flop FF 12-A

(FF 12-A'"). The necessary interconnections are:

terminal 10a (13) with 7a (17) and

terminal 10 (12) with 7 (17a).

The trigger (shift) pulses have to be applied to the common trigger terminal 4
(19).

Both ring counters are provided with a common reset line (terminals 3a and
19a). Any disturbance in the code sequence can automatically be corrected
after maximum one cycle of 10 pulses, by mounting two diodes AAY 21 per
ring counter on the printed-wiring board. In Fig.2 the diode positions are in-
dicated as k), kg, k3 and ky; the diodes have to be mounted with the anode lo-
cated at "a".

If these correction circuits are applied the EG-terminals 11 and 1la (12a and
13a) may not be used for blocking purposes of flip-flop FF 12-A (FF 12-A").

Single 10-stages one-directional shift register (see Figs.1 and 2)

This function can be obtained by putting the two 5-stages shift registers in se-
ries.

The following external interconnections have to be made:

terminal 10a with 17a

terminal 10 with 17

terminal 4 with 19 (common trigger line)

terminal 3a with 19a (common reset line).

Each individual flip-flop in the shift register has one S-input brought eut for
preset purposes.

The positions kj, k2, k3 and kg4 on the printed-wiring board have to be left
open. :

In the three above mentioned functions the trigger pulses can be inhibited by
means of a "positive low" voltage applied to the EG-terminals 11 and 1lla (12a
and 13a) of the first flip-flop FF 12-A (FF 12-A").

The bare printed-wiring board (catalog number 4322 026 38740), provided with
plated-through holes and double-sided goldplated contacts, is made of glass-
epoxy material. Moreover, the printed-wiring board is delivered with anex-
tractor and a locking device.

With the mating connector (catalog number 2422 020 52591), not supplied with
the assembly, the printed-wiring board of standard dimensions (121.8 mmx
207.0 mm x 1.6 mm) can be used directly in the standard mounting chassis
(catalog number 4322 026 38240).
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The circuit blocks are secured to the printed-wiring board by means of locking
caps (catalog number 4322 026 32150).

Counting rate max. 30 kHz

Ambient temperature range

operating -25 to +55 °C
below 0 °C: derated output data
storage -55 to +75 °C
Weight approx. 500 g

i
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Fig.2
Terminals

= not connected
= set input S of flip-flop A
= set input S of flip-flop B
= trigger input T
= output Q of flip-flop A
= output Q of flip-flop B
= gate input G of flip-flop A
= output Q of flip-flop C
9 = output Q of flip-flop D
10 = output Q of flip-flop E

N oYU W N

oo
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11 = extension gate input EG of flip-flop A
12 = output Q of flip-flop E’
13 = output Q of flip-flop E'
14 = output Q of flip-flop D'
15 = output Q of flip-flop C'
16 = output Q of flip-flop B’
17 = gate input G of flip-flop A’
18 = output Q of flip-flop A’
19 = trigger input T
20 = set input S of flip-flop E'
21 = common negative supply -12 V
22 = common positive supply + 12 V
23 = common supply 0 V
la = set input S of flip-flop E
2a = set input S of flip-flop D
3a = common reset input S ;
4a = set input S of flip-flop C E
S5a = output 9 of flip-flop A —
6a = output Q of flip-flop B
7a = gate input G of flop-flop A
8a = output Q of flip-flop C
9a = output Q of flip-flop D
10a = output Q of flip-flop E
1la = extension gate input EG of flip-flop A
12a = extension gate input EG of flip-flop A’
13a = extension gate input EG of flip-flop A’
14a = output Q of flip-flop D'
15a = output Q of flip-flop C'
16a = output Q of flip-flop B'
17a = gate input G of flip-flop A’
18a = output Q of flip-flop A’
19a = common reset input S
20a = set input S of flip-flop D'
2la = set input S of flip-flop A’
22a = set input S of flip-flop B’
23a = set input S of flip-flop C'

Power supply

Terminal 21 : VN

-12V +5%, -IN
22:Vp =+12V+5%, Ip
23: Vg

0 V common

11 mA The current values
70 mA are nominal

October 1967
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INPUT REQUIREMENTS (at Vp = 11.4V and VN = -12.6 V, unless specified
differently)

-

Set/reset inputs (S-terminals)

For reset- and preset purposes a "positive low" voltage Vg is required between
0V and 0.3 V, otherwise this voltage must be kept between Vp and 2/3 Vp.

Common reset (terminals 3a and 19a)

With one pulse at these terminals all flip-flops will be reset simultaneously.

Ring counter or 5- 10-stages shift

stages shift register register
Required direct current ~Igp = max. 9.75mA = max.19.50 mA
Required transient
charge when Vg changes
from 2/3 Vpto 0.5V
in 1.5 us -QgT = max. 14nC = max. 28 nC
Time data
Pulse duration tp = min. 2us = min. 2 us } See
Recovery time trec = Min. 15 us = min. 15 us J point 4 *

See

Time delay between
min. 15 us ) point 5

S- and T-signal tgt = min. 15 us

*

Individual flip-flop preset (terminals la, 2, 2a, 3, 4a and 20, 20a, 2la, 22a,

For this purpose one S-input of each individual flip-flop in the register(s) has
been brought out.

Required direct current :ISD =max. 1.95 mA

Required transient charge
when Vg changes from 2/3 Vp
to0.5Vin 1.5 us —QST=max.2.8 nC

* Section "Time definitions" of "Circuit blocks 10-Series".
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Gate input (G-terminals 7, 7a and 17a, 17)

A d.c. voltage level is applied to terminal G.
A "'positive low" voltage closes the gate, whilst a "positive high" voltage (be-
tween 2/3 Vp and Vp) opens the gate.

Gate open
_ min. 2/3 Vp
Voltage Vg — Vp
Gate closed
_ min. 0 Vv
raltags e = max. 0.3 V
Required direct current _IGD = max. l.1 mA
Required transient charge
when Vg changes from 2/3 Vp
to 0.5Vin 1.5 us -QgT = max. 1.2 nC
Time data
Trigger gate setting time tgs = min. 29 us See point 6~
Trigger gate inhibiting time tgi = min. 29 us See point 7 *

Trigger input (T-terminals 4 and 19)

Negative-going trigger pulses have to be applied to the common trigger (shift)
terminals 4 and 19.

Ring counter or 5- 10-stages
stages shift register shift register
Required direct current
when Vp = max. 0.3V -Itp = max. 5.5 mA = max.1ll mA

Required transient charge
when VT changes from 2/3 Vp

to 0.5 Vin 1.5 us -QrT = max. 17nC = max.34 nC
Time dafa

Fall time tf = max. 1.5 us

Pulse duration tp = min. 2 us See point 3*
Trigger gate setting time tgs = min. 29 us

Time delay between T- and
S-signals tig = min. 15 us See point 5*

* Section "Time definitions"” of "Circuit blocks 10-Series".
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OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V, unless specified differently)

The available output data of each flip-flop depend on the circuit configuration.

Dual 5-stages one-directional shift register

In excess of the internal load, represented by the circuit blocks, mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the shift register may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A(A") | FF 12-B(B') | FF 12-C(C") | FF 12-D(D') | FF 12-E(E’)

Q Q Q Q Q Q Q Q Q Q
5(18a)|5a(18)| 6a(16)|6(16a) [Ba(15)|8(15a) | 9a(14)|9(14a) | 10a(13)|10(12)

output terminal

available direct
current: 7:1 Vad Tl 7:1 ity | Tl Toud sl 8.2 8.2
min. IQD in mA

available transient
charge when VQ
changes from 2/3 Vp| 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 27 27
to 0.5 Vin 1.5 us:
min. QQT in nC

For Tamp = min. -25 OC the available direct current IQD has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Dual one-directional decade ring counter

In excess of the internal load (with feedback diodes on ki, ko, k3 and k4), rep-
resented by the circuit blocks, mounted on the printed-wiring board, the Q-
outputs of each flip-flop in the ring counter may furthermore be loaded as spec-
ified in the table below.

flip-flop FF 12-A(A') | FF 12-B(B') | FF 12-C(C'") | FF 12-D(D") | FF 12-E(E")

Q Q Q Q Q Q Q Q Q Q
5(18a) |5a(18) | 6a(16) | 6(16a) | 8a(15) |8(15a) | 9a(14) | 9(14a) | 10a(13) | 10(12)

output terminal

available direct
current: Aol 4 | Toall Yl 7 T:1 6 6 Tad A
min. Igp in mA

available transient
charge when V,
changes from 2/3 Vp| 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 24.6 | 24.6 | 25.8 | 25.8
to 0.5 Vin 1.5 us: ’
min. QQT in nC

For Tamp = min. -25 OC the availabledirect current IQD has to be reduced with
1.6 mA and similarly the available transient charge QQT Wwith 5 nC.
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forward counting —

0 1 2 3 4 5 6 7 8 9 0

output Q of FFp-A(FF;-A)

terminal Sa (18)

output Q of FF,-C(FF,-C')
terminal 8(15a)

output Qof FFIZ’B(FFQ—B') —_— - e
terminal 6(16a) = _l l ugr

output Q of FFp-D(FF;-D")
terminal 9(%a) I

output Q of FFy,-E(FF,-E")
terminal 10 (12) [

output Q of FFip-A(FFi,-A) _l J i

terminal 5(18a) — . o
output Q of FF-B(FFy,-BY) o
terminal 6a(16) I I - 3 Fo
output Q of FF,-C(FFp-C) ﬁ I_—* "

terminal 8a(15) — wgr
output G of FFi;-D(FF;-D) l_, -
terminal 9a (14) l o
output Q of FRo-E(FF-E) I ="
terminal 10a(13) L g

7249935

Fig.3
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1T

Note that when a Q-output is at "0" level the corresponding Q-output is at the
"1" level and vice versa.

After 10 trigger (shift) pulses at the trigger input terminal 4 (19), the output
terminal 10 (12) delivers one negative-going voltage step, whilst the ring counter
has resumed its initial position, namely all Q-outputs being at "0" level.

Single 10-stages one-directional shift register

In excess of the internal load, represented by the circuit blocks, mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the shift register may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A(A') | FF 12-B(B") | FF 12-C(C'") | FF 12-D(D") FF 12-E(E")

output terminal Q Q Q Q Q Q Q Q Q Q
5(18a)| 5a(18) | 6a(16)| 6(16a) | 8a(15) | 8(15a) | 9a(14) | 9(14a)| 10a(13) | 10(12)

available direct
current: 71| Tk | 7ol | Tad] 7ol 73| 7:1] 7.1]7.18.2)]7.1(8.2)
min. IQD in mA

available transient
charge when VQ
changes from 2/3 Vp | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8 | 25.8(27)|25.8(27)
to0.5Vin 1.5us:
min. QQT in nC

For Tamp = min. -25 °C the availabledirect current IQD has tobe reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Wiring capacitance at each Q-output max. 175 pF

D200 October 1967



2722 009 03011 RSR 10

REVERSIBLE SHIFT REGISTER ASSEMBLY

RZ 22752-2
This assembly can be applied to fulfil three major functions as described below.

5-stages reversible shift register (see Figs.l and 2)

For this function the gate inputs G of the trigger gates 4.TG 15 have to be inter-
connected externally with the corresponding Q-outputs of the flip-flops FF 12-B
up to and including FF 12-E.

The necessary interconnections are:

terminal 10a with 3a
terminal 9a with 4a
terminal 9 with 17

terminal 2a with 17a
terminal 14a with 18

terminal 14 with 18a
terminal 19 with 2la
terminal 19a with 22a

i
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The following signals have to be applied for forward and reverse shifting:

The information that has to be shifted in the register, has to be applied to the
gate inputs G of flip-flop FF 12-A (terminals 7 and 7a).

The trigger pulse has to be applied to the common trigger line of the flip-flops
FF 12-A up to and including FF 12-E (terminal 4).

The information that has to be shifted in the register, has to be applied to the
gate inputs G of the trigger gate 2. TG 13 (terminals 12 and 12a).

The trigger pulse has to be applied to the common trigger line of the trigger
gates 4. TG 15 and 2. TG 13 (terminal 13).

The positions k], k2, k3 and k4 on the printed-wiringboard have to be left open.

Reversible decade ring counter (see Figs.l and 2)

For this function the interconnections as specified above remain unchanged.
Moreover the Q-outputs of flip-flop FF 12-E have to be cross-connected exter-
nally with the gate inputs G of flip-flop FF 12-A, while the Q-outputs of flip-flop
FF 12-A have to be cross-connected with the gate inputs G of trigger gate
2. TG 13

The necessary interconnections are:

terminal 21la with 7a
terminal 22a with 7
terminal 6 with 12a
terminal S5 with 12

Trigger pulses for forward counting have to be applied to the common trigger
line of the flip-flops FF 12-A up to and including FF 12-E (terminal 4); for re-
verse counting the trigger pulses have to be applied to the common trigger line
of the trigger gates 4. TG 15 and 2. TG 13 (terminal 13).

Any disturbance in the code sequence can automatically be corrected after max-
imum onecycle of 10 pulses, by mounting on the printed-wiring boardtwo diodes
AAY2] for each counting direction. In Fig.2 the diode positions are indicated as
k;, k2, k3 and kg; the diodes have to be mounted with the anode located at "a".
If these correction circuits are applied, the EG-terminals 11 and 1la may not

be used for blocking purposes of flip-flop FF 12-A.

One-directional shift register with additional inputs for parallel information
shift (see Figs.1 and 2)

When information has to be inserted in the shift register in a parallel way, the
binary signals have to be applied to the following terminals:

D202 April 1968




2722 009 03011 REVERSIBLE SHIFT REGISTER RSR 10
ASSEMBLY

10a and 9a for flip flop FF 12-A
9 and 2a for flip flop FF 12-B
14a and 14 for flip-flop FF 12-C
19 and 19a for flip-flop FF 12-D
12 and 12a for flip-flop FF 12-E.

With one shift pulse at the common trigger line (terminal 13) the externally ap-
plied information is shifted into the shift register.

Therefore the shift register is suitable for serial-parallel work.

The positions kj, ko, k3 and kg4 on the printed-wiring board have to be left open.

The capacitors C] and C9 are mounted on the printed-wiring board for noise fil-
tering purposes of the supply lines.

The bare printed-wiring board (catalog number 4322 026 38750), provided with
plated-through holes and double-sided goldplated contacts, is made of glass-
epoxy material. Moreover, the printed-wiring board is delivered with an ex-
tractor and a locking device. With the mating connector (catalog number 2422
020 52591), not supplied with the assembly, the printed-wiring board of standard
dimensions (121.8 mm x 207.0 mm x 1.6 mm) can be used directly in the stan-
dard mounting chassis (catalog number 4322 026 38240).

The circuit blocks are secured to the printed-wiring board by means of locking
caps (catalog number 4322 026 32150).

Counting rate max. 30 kHz

Ambicut-temperature range

operating -25 to +55 °C
below 0 °C: derated output data

storage —55 to+75 °C

Weight approx. 400 g
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CIRCUIT DATA

6 5 2 4a la
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A B
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Terminals

not connected
set input S of flip-flop A
common set input S

w N -
nonon

Fig.2

4 = trigger input for forward counting

5 = output Q of flip-flop A

6 = output Q of flip-flop A

7 = gate input G of flip-flop A

8 = base input W of flip-flop A

9 = gate input G of 4.TG 15-1
10 = base input W of flip-flop E

D206 ‘ ‘
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11
12
13
14
15
16
17
18
19
20
21
22
23

la
2a
3a
4a
Sa
6a
7a
8a
9a
10a
lla
12a
13a
14a
15a
16a
17a
18a
19a
20a
2la
22a
23a

extension gate input EG of flip-flop A
gate input G of 2.TG 13

= trigger input for reverse counting
= gate input G of 4.TG 15-II

= base input W of flip-flop C

= base input W of flip-flop D

= output Q of flip-flop C

= output Q of flip-flop D

gate input G of 4.TG 15-I1

= set input S of flip-flop C

= common negative supply =12 V

= common positive supply +12 V

= common supply 0 V

]

= set input S of flip-flop B

= gate input G of 4.TG 15-1
= output Q of flip-flop B

= output Q of flip-flop B

= base input W of flip-flop B
= base input W of flip-flop B
= gate input G of flip-flop A
= base input W of flip-flop A
= gate input G of 4.TG 15-I
= gate input G of 4.TG 15-1
= extension gate input EG of flip-flop A
= gate input G of 2.TG 13

= base input W of flip-flop E
= gate input G of 4.TG 15-II
= base input W of flip-flop C
= base input W of flip-flop D
= output Q of flip-flop C

= output Q of flip-flop D

= gate input G of 4.TG 15-II
= set input S of flip-flop D

= output Q of flip-flop E

= output Q of flip-flop E

= set input S of flip-flop E

Power supply
Terminal 21 : Vy = 12V £5%, -IN = 9.0 mA } The current values

22:Vp =+12V 5%, Ip =45 mA
23 : Vg =0 V common

are nominal

April 1968
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INPUT REQUIREMENTS (at Vp = 11.4V and VN = -12.6 V unless specified
differently)

Set/reset inputs (S-terminals)

For reset- or preset purposes a "'positive low" voltage Vg is required between
0V and 0.3 V, otherwise this voltage must be kept between Vp and 2/3 Vp.
Common reset (terminal 3)

With one pulse at terminal 3 all flip-flops will be reset simultaneously.

Required direct current -Igp =max. 9.75 mA

Required transient charge
when Vg changes from 2/3 Vp

to 0.5 Vin 1.5 us -QgT =max. 14 nC

Time data

Pulse duration tp = min. 2 us } See poliit 4*
Recovery time trec = min. 15 us

Time delay between S-

and T-signal tge = min. 15 us See point 5*

For this purpose one S-input of each flip-flop in the register has been brought
out.

max. 1.95 mA

Required direct current -Isp

Required transient charge
when Vg changes from
2/3Vpto 0.5Vin 1.5us -QgT = max. 2.8 nC

Gate input (G-terminals)

A d.c. voltage level is applied to terminal G.
A "positive low" voltage closes the gate, whilst a "positive hig
tween 2/3 Vp and Vp) opens the gate.

"

voltage (be-

Gate open

""" _min. 2/3 Vp
Voltage Vg = —_— Vp
Gaie eloged

_ min. 0 Vv

volrags VG = max. 0.3 V
Required direct current -Igp = max. 1.1 mA
Required transient charge
when VG changes from 2/3 Vp
to 0.5 Vin 1.5 us -QgT=max. 1.2 nC

* Section "Time definitions" of "Circuit blocks 10-Series" .
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Thnzgats
Trigger gate setting time tgs =min. 29 us  See point 6 *
Trigger gate inhibiting time t,: =min. 29 us  See point 7 *

Trigger input (T-terminals 4 and 13)

For forward counting or shifting the trigger pulses have to be applied to common
trigger terminal 4. For reverse counting or shifting the trigger pulses have to
be applied to common trigger terminal 13.

Required direct current
when VT = max. 0.3V <ITp =max. 5.5 mA

Required transient charge
when VT changes from 2/3 Vp

to 0.5 Vin 1.5 us -QrT =max. 17 nC
Input noise level Vn =max. 1.2 Vp—p el
Time data il
Fall time tf =max. 1.5 wus L
Pulse duration %) = min. 2 s} See point 3%
Trigger gate setting time tgs = min. 29 s
Time delay between T-
and S-signals tts = min. 15 wus See point 5 *
Base input (W-terminal)
Capacitance (wiring plus output of TG 13, TG 14 or TG 15) max. 80 pF
Note
The output capacitance of the trigger gates TG 13, TG 14 and TG 15 is max.
S pF.
OUTPUT DATA (at Vp = 11.4 V and VN = -12.6 V, unless specified differently)
The available output data of each flip-flop depend on the circuit configuration.
Reversible shift register
In excess of the internal load, represented by the circuit blocks, mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the shift register may
furthermore be loaded as specified in the table on next page.
* Section "Time definitions" of "Circuit blocks 10-Series".
i a
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flip-flop

output terminal

available direct current:
min. IQD in mA

available transient
charge when Vq
changes from 2/3 Vp
to 0.5V in 1.5 us:
min. QQT in nC

ASSEMBLY
FF 12-A | FF 12-B | FF 12-C | FF 12-D | FF 12-E
alelalaelalaelafelale
6 5 3a 45 17" | 17a 18 | 18a | 21a | 22a
7.1 7.1 6 6 6 6 6 6 7.0 7l
25.8(25.8(24.6|24.6(24.6(24.6|24.6|24.6|25.8|25.8

For Tamp = min. -25 OC the available direct current IQp has tobe reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Reversible decade ring counter

In excess of the internal load (with feedback diodes on kj, kg, k3 and kgq), re-
presented by the circuit blocks mounted on the printed-wiring board, the Q-out-
puts of each flip-flop in the ring counter may furthermore be loaded as specified

in the table below.

flip-flop FF 12-A FF 12-B | FF 12-C | FF 12-D | FF 12-E
Qe |||
output terminal
6 5 3a 4a 17 | 17a | 18 | 18a | 2la | 22a
available direct current:
min. IQD in mA 6 6 4.9 4.9| 6 6 4.9]1 4.9| 6 6
available transient
charge when V
changes from 2/3 Vp
to 0.5V in 1.5 us:
min. QQT in nC 24.6(24.6|23.4(23.4|24.6(24.6(23.4(23.4(24.6(24.6

For Tgmp = min. -25 OC the availabledirect current Igp has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.
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trigger pulses at e g
terminal 4 o

output Q of FF12-A -
(terminal 5) l l .

output Q of FF12-B - B —
(terminal 4aq) o ____J I o

output Q of FF 12-C [ I o

(terminal 17a)

output Q of FF12-D oy
(terminal 18) I | o

output Q of FF12-E i
(terminal 22a) ] ‘l_;

output Q of FF 12-A ——| oy
(terminal 6) [ )

output O of FF 12-B 1 -
(terminal 3a) I .

output Qof FF12-C N
(terminal 17) I I )

output Q of FF 12-D e
(terminal 18) 1 I "

output G of FF12-E R
(terminal 210) I I B

ondas L4 LTLTLTLIE LI
at terminal 13 g

0 9 8 7 6 5 4 3 2 1 0
72499751 Fig 3 <«— reverse counting
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Note that when a Q-output is at "0" level the corresponding Q-output is at the
"1" level and vice-versa. After 10 trigger (shift) pulses at the trigger input ter-
minal 4(13), the output terminal 22a(5) delivers one negative -going voltage step,
whilst the ring counter has resumed its initial position, namely all Q-outputs
being at "0" level.

One-directi8nal shift register with additional inputs for parallel information shift

In excess of the internal load, represented by the circuit blocks mounted on the
printed-wiring board, the Q-outputs of each flip-flop in the shift register may
furthermore be loaded as specified in the table below.

flip-flop FF 12-A | FF 12-B | FF 12-C | FF 12-D |FF 12-E

QlQlQ|Q|Q@|lQe|Q|Q|Q|Q
6 5 3a | 4a 17 | 17a | 18 | 18a| 21a|22a

output terminal

available direct current;
min. IQD in mA Tel| Tl 7.0 Tl Tul] 751 7.4} 7.1} 8.2]8.2

available transient
charge when V
changes from 2/3 Vp
to 0.5V in 1.5 us:
min. QQT in nC 25.8(25.8(25.8(25.825.8(25.8(25.8(25.8| 27 |27

For Tamp = min. -25 OC the available direct current Inp has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Wiring capacitance at each Q-output max. 150 pF

D212 April 1968



ACCESSORIES FOR CIRCUIT BLOCKS
10—SERIES



272215100021

POWER SUPPLY UNIT

B W 10143/B
Input voltage 105 Vac to 120 Vyc and
200 V. to 240 V4 in steps of 5V
Output voltage +12 Vqc and -12 V4.
APPLICATION

This power supply unit has been designed for use with the circuit blocks of the
10-series. However it is also suitable as a supply for other transistorised cir-

cuits.

CONSTRUCTION
The unit is dimensioned for mounting in the 19" chassis 4322 026 38240.

The base plate of the unit functions as a side plate of this chassis, so that
replacement of the side plate is made when the unit is mounted in the chassis.
The power supply unit occupies the same space as five printed-wiring boards.

Dimensions 214 x 123 x 91 mm

Weight 2.1 kg
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2722151 00021 POWER SUPPLY UNIT

Il

TECHNICAL PERFORMANCE

Input voltage 105 to 120 Va¢, 200 to
240 Vgy¢ in steps of 5V

Frequency 45to 65 Hz

-12 V output 1)

Output voltage -12 V, adjustable +10 % (R15, see diagram)
Output current 400 mA
Stability ratio at 220 V 350:1
Ripple voltage S - HiVies
Output resistance 0.4 Q
Output impedance at 10 kHz 0.15 @
Temperature coefficient -1.2 mV/degC
—
+12 V output 1)
Output voltage 12 V, adjustable +10 % (R20, see diagram)
Output current 1000 mA
Stability ratio at 220 V 1000:1
Ripple voltage 2 mVymg
Output resistance 0.08 @
Output impedance at 10 kHz 0.1 @
Temperature coefficient +1.2 mV/degC
= Fusing automatic
Operating-temperature range -20to+55 °C
Storage-temperature range -20to+75 ©°C

In systems requiring more than one power supply unit, the earth tags (marked
"0 V") may be interconnected, the positive tags (marked "+12 V") and the nega-
tive tags (marked "--12 V") must remain strictly separated.

When a system is put into operation for the first time, the output voltages of the
power supply units have to be adjusted to 12 V under nominal system load.

1) All values are given for full load.
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POWER SUPPLY UNIT

2722 15100021
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4322 026 38680 PAA10

PRINTED—WIRING BOARD FOR FOUR UNITS PA10

This printed-wiring board fits the mounting chassis 4322 026 38240. It can be used
directly with the aid of the mating connector with double sided contacts

2422 020 52591. On this board up to four PA 10's can be mounted, the next position
in the chassis being left empty.

09 876

unit I o m Inr RZ 20997-2

unit I RZ 20997-1

il
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PAA10

PRINTED-WIRING BOARD

4322 026 38680

FOR FOUR UNITS PA 10

Il

Terminal location:

1 = not connected

2 = not connected

3 =E2 = common supply 0 V

‘;z g;l = supply max. 55V El;'l.tm
6 =Q = output PA 10

7 = not connected

8 = E9 = common supply 0 V
1(9) N gzl = supply max. S5V E?l.tl
11 =Q = output PA 10
12 = not connected

13=G = input PA10
14 = EG = extension input PA 10 .
15=N; = supply =12V o~
16 =P = supply +12 V ALs 4
17 = E] = common supply 0 V
18 =G = input PA 10
19 = EG = extension input PA 10 i
20 = N; = supply =12V nr. 101
21=P = supply +12V ’
22 = E1 = common supply 0.V
23 = not connected
7249630.2
© ©__© e b |
oo oo

-

R

20

7.0

-

la
2a
3a
4a
Sa
6a
7a
8a
9a
10a
lla
12a
134,
14a
15a
16a
17a
18a
19a
20a
2la
22a
23a

not connected

not connected

E9 = common supply 0 V
No unit
Ny < SRPMEE, S5V (o
Q output PA 10

not connected

Eo = common supply 0 V

N2 unit
Nol = supply maz. 5B nr.II
Q = output PA 10
not connected

G = input PA 10
EG = extension'input PA 10| unit
Nj = supply =12V nr.lII
P = supply +12V

E1 = common supply 0 V
G = input PA10

EG = extension input PA 10
Nj = supply =12V

P = supply +12V

unit
nr.IV

E1 = common supply 0 V
not connected
7249629.2
L+ 1 mosecen R ——— S—
e
[e] [¢] O (€]
oo oo
[ L_J °
L] L]
°
° L]
* o o
o o

i

23a
22a

Material glass expoxy
Contacts 2x23, gold plated, pitch 0.2 inch
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4322 026 34950

PRINTED—WIRING BOARD

This printed-wiring board for 10-Series circuit blocks fits the mounting chassis
4322 026 38240.

- 1218+ 02

60000008880 8068000008
ﬂﬁﬁﬁﬂﬁﬁﬁﬁf“%ﬁ%”????? =
3
0800000000)| (90000000080 |~
eseeeecee CECCCCC L)
I |
00930:00900880‘." 00000‘9000000000000
175+02
Material copper-clad phenolic resin bonded
paper with plated-through holes
Hole diameter 1.2 mm
Contacts 1x 23, gold plated, pitch 0.2 inch
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4322 026 36270

EXPERIMENTERS’ PRINTED—WIRING BOARD

This experimenters' printed-wiring board for 10-Series circuit blocks can accom-
modate a maximum of 10 blocks (low cases) or 8 blocks (high cases) mounted hori-

zontally.
The board fits the mounting chassis 4322 026 38240.

- 1218402
-ooo-co-oa. eescscsevce k LA AL NN N '..'.......
‘ _.l...'.... ..l._
g
:‘-;
3 8
Q o
(it » . gL (T T
7246268 7246267
Material phenolic resin bonded paper with
plated-through holes
Hole diameter 1.2 mm
Contacts 2x 23, gold plated, pitch 0.2 inch
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4322 026 38600
4322 026 38610

EXPERIMENTERS’ PRINTED—WIRING BOARDS

These experimenters' printed-wiring boards (with extractor) for 10-Series circuit
blocks can accommodate a maximum of 20 blocks mounted vertically or 6 to 12 blocks
mounted horizontally at most (depending on how many of these are high and how
many are low). The boards fit the mounting chassis 4322 026 38240.

2070

i)

121.8

72478801
Catalogue number

Material

Holes

Contacts

4322 026 38600
glass epoxy

7247831

4322 026 38610
phenolic resin
bonded paper

plated-through; 1.2 mm diameter

2x 23, gold plated, pitch 0.2 inch

April 1969
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4322 026 38700

PRINTED-WIRING BOARD OF DCA 10

This printed-wiring board (with extractor) of the assembly DCA 10 fits the mounting

chassis 4322 026 38240.

207.0

Material

Contacts

glass epoxy with plated-through holes
2x 23, gold plated, pitch 0.2 inch

April 1969 | \

H D227



4322 026 38710

PRINTED-WIRING BOARD OF 2.DCA 11

This printed-wiring board (with extractor) of the assembly 2.DCA 11 fits the mount-
ing chassis 4322 026 38240.

2070

Material glass epoxy with plated-through holes

Contacts 2x 23, gold plated, pitch 0.2 inch

April 1969 “ H D229



4322 026 38720

PRINTED-WIRING BOARD OF 2.DCA 12

This printed-wiring board (with extractor) of the assembly 2.DCA 12 fits the mount-

ing chassis 4322 026 38240.

== L (— m—

b
g
&
l LR .. " f
L \If“
Material glass epoxy with plated-through holes
Contacts 2x 23, gold plated, pitch 0.2 inch
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4322 026 38730

PRINTED-WIRING BOARD OF BCA 10

This printed-wiring board (with extractor) of the assembly BCA 10 fits the mounting
chassis 4322 026 38240.

2070

(i

7251670

Material glass epoxy with plated-through holes

Contacts 2x 23, gold plated, pitch 0.2 inch
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4322 026 38740

PRINTED-WIRING BOARD OF 2.SRA 10

This printed-wiring board (with extractor) of the assembly 2. SRA 10 fits the mount-
ing chassis 4322 026 38240.

L1 = =

o o o o
| B
o
[
&
MJ
Material glass epoxy with plated-through holes
Contacts 2x 23, gold plated, pitch 0.2 inch
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4322 026 38750

PRINTED-WIRING BOARD OF RSR 10

This printed-wiring board (with extractor) of the assembly RSR 10 fits the mounting
chassis 4322 026 38240.

<
N
&
\S‘ﬁ .{:?{ i
Material glass epoxy with plated-through holes
Contacts 2x 23, gold plated, pitch 0.2 inch
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4322 026 32150

LOCKING CAP

For better securing 10-Series and 20-Series circuit blocks mounted parallel to a
printed-wiring board (horizontal mounting), window-shaped locking caps are avail-
able. 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.

description catalog number
locking cap 4322 026 32150
soldering tag 4322 026 32140
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STICKERS

These are drawing symbols of circuit blocks printed on self-adhesive, transparent
material. They can be used for fast preparation of system drawings. The drawing
symbols are as shown on the data sheets of the relevant circuit blocks.

The stickers are available in rolls, each containing 1000 drawing symbols of the
same type of circuit block. Each sticker can be separately detached from the roll,
without cutting.

for circuit block catalog number of a
of type roll with 1000 stickers
FF 10 4322 026 07610
FF 11 4322 026 07620
FF12 4322 026 07630
2.GI10 4322 026 07640
2.GI11 4322 026 07650
2.G6112 4322 026 07660
2.TG13 4322 026 30560
2.TG14 4322 026 30570
4.TG15 4322 026 34630
PS 10 4322 026 07700
0S 10 4322 026 07710
0OS11 4322 026 36900
PD 10 4322 026 07720
PD11 4322 026 36910
GAll 4322 026 34640
TU 10 4322 026 07741
PA 10 4322 026 07751
RD10 4322 026 07771
RD11 4322 026 36990
ID 10 4322 026 36850
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GENERAL 20-Series

INTRODUCTION

The "20-series" presents a range of circuit blocks, developed to meet the re-
quirements of the Industry for data logging and processing, medium and high
speed computers, measuring test apparatus, process and machine control, gen-
eral industrial instrumentation.

With this "20-series" systems are designed and built quickly, economically and
with the utmost reliability.

The "20-series" offers a complete range, consisting of various logic elements
together with all necessary auxiliary units including one-shot multivibrator,
pulse shaper, line driver, line receiver, etc.

Moreover, all accessories for a quick and easy construction of equipment will
be made available e.g. mounting chassis, power supply, printed-wiring boards,
connectors, etc.

Types of circuit blocks

In this series the following types of circuit blocks are available:

description abbreviation catalog number page
Dual NAND/NOR Gate 2.GI20 2722 005 08001 E1l3
Dual NAND/NOR Gate 2.GI21 2722 005 08011 El17
Dual NAND/NOR Gate 2.G122 2722 005 08021 E21

with high loadability

Set-reset Flip-Flop FF20 2722 005 00001 E25
Triggered Flip-Flop FF22 2722 005 00011 E27
Triggered Flip-Flop FF23 2722 005 00021 E3l1
Dual Trigger Gate 2. TG23 2722 005 15001 E35
One -shot Multivibrator 0S20 2722 005 10001 E37
Pulse Shaper PS20 2722 005 11001 E4l
Dual Line Driver 2.LD21 2722 005 21001 E45
Dual Line Receiver 2.LR22 2722 005 19011 ES1
Pulse Driver PD21 2722 005 13001 E55

A number of static input and output devices can be used in conjunction with 20-
series circuit blocks, see chapter "INPUT/OUTPUT DEVICES".
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20 - Series INTRODUCTION GENERAL

(il

Economic equipment design and construction are inherent to the following fea-
tures:

- all circuits are compatable with little circuit diversity permitting simple and
direct interconnections of the blocks within the range

- high "fan-out" figures and built-in logic facilities reduce the total number of
blocks in a system considerably. They also facilitate later additions and mod-
ifications

- easy to use loading table enables the system design to be completed quickly

- the possibility of extending gate-, trigger-, and set-inputs makes the circuit
blocks particularly valuable, where flexibility in equipment design is required

- input and output currents of the blocks are designed in a way that external
components are unnecessary. Only for extension of the number of inputs di-
odes have to be mounted externally

- the uniformity of terminal configuration reduces the time for interwiring the
blocks and facilitates the design of printed-wiring boards.
Outstanding reliability has been secured by:

- "worst-case'" design of all circuits, where calculations have been performed
with end-of-life data of all components

- use of professional silicium semi-conductors only

- careful testing and inspection of individual components andassemblies before,
during and after manufacture

- quality control on running factory production, which ensures a product of
equal and high quality

- built-in thresholds against interference

- printed-wiring circuits with plated through holes, the encapsulation and seal-
ing techniques give the circuit block virtual immunity from the effects of hu-
mudity, vibration and shock.
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GENERAL 20-Series

CONSTRUCTION
The blocks are housed in one of two standard cases, differing in height only.
y 54.85me R _ 54.85™ .
3 8
R e SiiIT Y T
b T
¥ ettt B e v
(508 (508

ax
Y

zzomax

£
0 e -
§ “05l,| g 208,{,
~ ~
o s
72492681 7249269
Low standard case High standard case
Weight: approximately 30 g Weight: approximately 40 g

Both cases have 19 terminals, protruding the bottom side in two rows.

The distance between the two rows of terminals is 5.08 mm + 0.1 (0.2") and
the distance between the terminals in one row is 5.08 mm + 0.1 (0.2"), in ac-
cordance with the I.E.C. standard hole grid for printed-wiring boards. The
blocks can be mounted in any position.

The terminal side of the metal cans is covered by a plastic sleeve for electrical
insulation from printed -wiring conductors both when the blocks are mounted hor -
izontally and vertically.

A horizontally mounted block can be mechanically secured to the printed-wiring
board at the topside with a locking cap catalogue number 4322 026 32150. The
locking cap is provided with two holes and recesses to lodge two soldering tags,
catalogue number 4322 026 32140 with which the cap canbe secured to the board.

(See for more information section "ACCESSORIES FOR CIRCUIT BLOCKS
20-SERIES".)
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GENERAL 20-Series

CHARACTERISTICS

Ambient temperature limits

n

Storage Tamb -55 °C to +85 °C
Operating Tamb = -259C to +85 °C

Below 0 0C operation is possible with reduced output data; derating figures may
be derived from the data given for each type by linear interpolation.

The maximum operating temperature is checked most unambiguously by using
the maximum case temperature given for each type.

Supply voltages

. . under external fault conditions
terminal operagng (max. 24 hours)
19 | Vp, +12V+ 5% max. +18 V
18 | Vpy + 6 V+10% max. + 9V
10 | Vg 0oV ov
91 VN -12V+ 5% max. =18V

Signal levels

B—— limiting values

pe J diode inputs outputs
Positive level| Vpy 20V 15V
0 V level 0Vto+0.5V -4V oV

Triggering edge

The negative-going transient (from positive level to 0 V level) is the triggering
edge. A maximum duration is given for part of this edge.
This requirement is (unless specified otherwise):

from 0.35 Vpy to 0.5 V in maximum 50 ns.

Currents and transient charges

All currents apply to the 0 V level, all transient charges to the negative-going
transient (unless specified otherwise).

Transient charges apply to the maximum allowable triggering edge (see above).
It should be verified that the sum of the required d.c. input currents of driven
units does not exceed the available d.c. output current of the driving unit.
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20-Series CHARACTERISTICS GENERAL

Only when one or more trigger inputs T are driven, the transient charges must
also be checked.

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

The currents and transient charges are end-of-life values. They permit a veri-
fication which guarantees reliable operation within the specified limits of tem-
perature and supply voltages.

The positive level and the positive-going transient need not to be verified.

Wiring capacitance at the outputs

When the maximum wiring capacitance at an output is exceeded, an external col-
lector resistor must be added, giving a time constant of 85 ns with the excess
wiring capacitance.

The wiring capacitance C, consumes a charge of 3.5 pC/pF.

Delays

Delays are measured between 0.5 V points on negative-going transients, if nec-
essary over two stages.
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GENERAL 20-Series

TEST SPECIFICATIONS

Before and during manufacture samples of circuit blocks are regularly subjected
to the following tests:

1

. Vibration test according to method 201A of MIL-STD-202.

Frequency 10-55 Hz, amplitude 0.76 mm.

. Shock test according to method 202A of MIL-STD-202.

Acceleration 50 g in 3 perpendicular directions.

. Temperature-cycling test according to method 102A of MIL-STD-202.

Condition D, 5 cycles from =55 °C to +100 °C.

. Accelerated humidity test according to method 106A of MIL-STD-202.

10 cycles as indicated in Fig.1, page 2 of method 106A.

. Long-term humidity test according to I.E.C.68, C IV. Units not operating.

Duration 56 days at 40 ©C and relative humidity 95 %. Measurements after
7, 14, 28 and 56 days.

. As item 5, but units operating under the most unfavourable electrical con-

ditions regarding supply voltages, output load and input characteristics.

. Long-term test at maximum temperature according to method 108 of MIL-

STD-202.

Test condition E, 85 OC during 1500 hours.

Units operating under the most unfavourable electrical conditions.
Measurements after 250, 500, 1000 and 1500 hours.

. Terminals tested on strength, tests on mounting, soldering, lacquer and

coding.
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GENERAL 20-Series

INPUT AND OUTPUT DATA

INPUT DATA
unit terminal note d.c. current (mA) transient charge (pC)

FF20 S 2 160

G 2 200
FF22 T B 300

S1 0.8 60
FF23, TG23 ? gate open 3 ;(9)8
FF23 S 5 360
GI20, GI21 G 2 150
GI22 G 2 150
0520 g gate open Z ;Zg
el g gate open g 2 \}328
LD21 G 2 150

OUTPUT DATA
unit terminal note d.c. current (mA) transient charge (pC)

FF20 Q 17 645
FF22 Q 55 2300
FF23 Q 14 1400
GI20, GI21 Q 15 540
GI22 Q 32 3600
oo | & e o
LR22 Q 15 540
PS20 Q 20 600
PD21 Q 90 7300
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20-Series INPUT AND OUTPUT DATA GENERAL

Loading Rules

1L

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.

. When however T-inputs are incorporated in the driven units, the transient

charges must also be verified.

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

. T-inputs of closed gates donot require any currentor charge (except of FF22).

. The verifications mentioned above warrants reliable operation at the worst

combination of supply voltage tolerances and ambient temperatures between
0 °C and 485 ©°C. For operation at temperatures until =25 OC the data for
each type are given in the individual data sheets under "OUTPUT DATA".
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2722 005 08001 2Gl 20

DUAL GATE INVERTER

Function dual NAND (positive logic), or
dual NOR (negative logic)
Case low standard case
R P

19T 18

@
0
AWM
Pyl
<
3
20
@
AMAAMA
WWW
Pl
~N
(2}
~N

1
7
R, R

Q

VWWV

VWWW

L 7245705
9 10
0

|7 IG |16|17

Gy G3 nc nc EGG @ Ry nc. N O B & QR
e ©6 ©¢ ©¢ © © © o ©
12338y 5%55857n8%g%9 " 26120
e o o o e ¢ o o
Gy K nc D EGy @ Ry P Py Gy G3EG, D EGyK G:
7245765 HASRAEAT
TZLS’
terminal location drawing symbol

The separate diodes can be used to increase the number of gate inputs of any of
the two circuits at the gate extender input EG.

Together with the inputs G they form an AND function on the positive level.
When all inputs are at the positive level the corresponding output Q resumes the
0 V level. Application of the 0 V level to one of the inputs G causes the corre-
sponding output Q to attain the positive level.

Any output Q is to be connected to a collector resistor R. A logic function can
be obtained by interconnecting two or more outputs Q; in this case only one col-
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2.Gl 20 DUAL GATE INVERTER 2722 005 08001

(Il

lector resistor is usually needed and the others are left disconnected. For n
interconnected outputs (n - 1) times the output capacitance should be added to
the wiring capacitance.

This technique is not recommended when the proper operation of the following
circuits will be disturbed by the erratic positive-going output pulses that may
be produced.

Logic table

G1 Gz |
high high low
low high high
high low high
low low high
Case temperature Tc max. 100 °C

Power supply currents, nominal (one transistor ON, one transistor OFF)

Ipl 5.0 mA
Ip2 6.0 mA
IN 1.6 mA

INPUT DATA

. -Ig max. 2 mA
Gate inputs G -Qg max. 150 pC
Gate extender inputs EG
Diodes BAY38 may be used to increase the number of gate inputs.
Capacitance (wiring plus diodes) C = max. 10 pF. When this figure is ex-
ceeded, connect a resistor between terminal EG and the supply voltage sz
giving a time constant of 85 ns with the total capacitance.

OUTPUT DATA

Output Q

I min. 15 mA

= i 0] Q
Tamp = min. 0 °C Qy  min. 540 pC
S 6= O IQ min. 11.5 mA
Tamp = min. =25 °C QQ min. 380 pC
Output capacitance CqQ max. 13 pF
Wiring capacitance at output Q Cw max. 75 pF
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2722 005 08001 DUAL GATE INVERTER 2.Gl 20

Time Data
Time between successive output signal changes trecoy ~ min. 110 ns

Delay over two stages,

loaded with 7 GI 20/GI 21 + 75 pF typ- 100 =ns

tq max. 145 ns

100 7?4929/6

L~ 6

/5
= 4
— 3
= 2

_—
//1

AN

WA
VAN
W

AV

\

50

— fan out

—» delay over two stages (ns)

o

20 40 60 80
— wiring capacitance (pF)
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2722 005 08011 2.Gl 21

DUAL GATE INVERTER

Function dual NAND (positive logic), or
dual NOR (negative logic)
Case low standard case
PP

Nl
( % O
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(53 b < >
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Gso-@—- ) 1 = 1
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- 5 Rgs =Rs 14 12
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l 72 45706
9 010
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® ©6 ¢ ©¢ ¢ © © © o o Ry O Q; Ry
1112\231341451561671761891910 3
° o 6 6 6 0 O =6s  26I21
Gy K2 K Dy EGp Gy Ry P Py 2|63 Gafn
7245755 Gy K1 EGy Dy DoEGy Ko
[ sl e mlshe
TZASTSE
terminal location drawing symbol

The separate diodes can be used to increase the number of gate inputs of any of
the two circuits at the gate extender input EG.

Together with the inputs G they form an AND function on the positive level.
When all inputs are at the positive level the corresponding output Q resumes the
0 V level. Application of the 0 V level to one of the inputs G causes the corre-
sponding output Q to attain the positive level.

Any output Q is to be connected to a collector resistor R. A logic function can
be obtained by interconnecting two or more outputs Q; in this case only one col-
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2.Gl 21 DUAL GATE INVERTER 2722 005 08011

lector resistor is usually needed and the others are left clisconnected. For n
interconnected outputs (n - 1) times the output capacitance should be added to
the wiring capacitance.

This technique is not recommended when the proper operation of the following
circuits will be disturbed by the erratic positive-going output pulses that may
be produced.

Logic table G, G, Gs Q
high high high low
low high high high
high low high high
low low high high
high high low high
low high low high
high low low high
low low low high
Case temperature Tc max. 100 °C

Power supply currents, nominal (one transistor ON, one transistor OFF)

Ip, 5.0 mA
IP2 6.0 mA
IN 1.6 mA

INPUT DATA

Gate inputs G Qg max. 150 pC

Gate extender inputs EG
Diodes BAY38 may be used to increase the number of gate inputs.
Capacitance (wiring plus diodes) C = max. 10 pF. Wher. this figure is ex-
ceeded,connect a resistor between terminal EG and the supply voltage sz
giving a time constant of 85 ns with the total capacitance.
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2722 005 08011 DUAL GATE INVERTER

2.Gl 21

OUTPUT DATA

Output Q
. I min 15 mA
Tamp = min. 0°C Q% min. 540 pC
) I min. 11.5 mA
Tampb = min. =25 °C §Q min. 380 pC
Output capacitance CQ max. 13 pF
Wiring capacitance at output Q Cyw max. 75 PpF
Time Data
Time between successive output signal changes trecoy ~ min. 110 ns
Delay over two stages,
loaded with 7 GI 20/GI 21 + 75 pF tq zzx 12(5) -
724928
100 /zﬂ il
k4 T —
- e
0 L= 9 [rem—
3 L= ﬁ/,l// &
o il
g = — /, /: %
P el I 8 g s s
:1-) — — 3
3 ///// 2
2 50 /'I B
o L T
e
0
/0 20 40 60 80
— wiring capacitance (pF)
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DUAL GATE INVERTER

Function dual NAND (positive logic), or
dual NOR (negative logic) with
high loadibility

Case low standard case

Dy

Gy 9—@— z —@—002
1 r 1
D3
G3 O—@—i < L __pEGy
2 3 15

EG) o0—m—-—
5

A
VWWW\

Ry @ Q2 Ry
Gy G3 nc. nc. EG) @ Ry nc. N O
e © 6 6 ¢ 06 © 0 © ©
1112123131‘1451561671731891916 2'6122
e 6 6 ¢ 0 6 0 o o
G K nc D EG Q2 Ry P2 Py Gy G3EGy D EGK G2
7245757 I1 IZ |5 IVo |15 ]12 |11
7245758.1
terminal location drawing symbol

The unit contains two gate inverters with a high loadibility.

The separate diode can be used to increase the number of gate inputs of any of
the two circuits at the gate extender input EG.

Together with the inputs G they form an AND function on the positive level.
When all inputs are at the positive level the corresponding output Q resumes the
0 V level. Application of the 0 V level to one of the inputs G causes the corre-
sponding output Q to attain the positive level.

Any output Q is to be connected to a collector resistor R. A logic function can
be obtained by interconnecting two or more outputs Q; in this case only one col-
lector resistor is usually needed and the others are left disconnected. For n
interconnected outputs (n - 1) times the output capacitance should be added to
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2722 005 08021

the wiring capacitance.

This technique is not recommended when the proper operation of the following
circuits will be disturbed by the erratic positive-going output pulses that may

be produced.

Logic table &, Gs Q
high high low
low high high
high low high
low low high
Case temperature Ta max.

Power supply currents, nominal (one output low, one output high)

Ipl
IPZ
IN
INPUT DATA
=1 max
i G
Gate inputs G -Qg et

Gate extender inputs EG

100 °c
4.2 mA
35 mA
5.5 mA
2 mA
150 pC

Diodes BAY38 may be used to increase the number of gate inputs.

Capacitance (wiring plus diodes) C = max. 10 pF. When this fi
ceeded, connect a resistor between terminal EG and the supply
giving a time constant of 85 ns with the total capacitance.

OUTPUT DATA
Output Q

Tamp = min. 0°

gure is ex-
voltage sz

32 mA

QQ min. 3600 pC

I min 32 mA
= i - 0,
Tamp = min. =25 7C Q% min. 2900 pC
When terminals R and Q are not connected:
I min 80 mA
— 0 q
Tomp™ Wie VG at Vg 0.6 V
I min. 32 mA
= min. =25 © Q
Tamp = min. =25 °C at v 0.5 v
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2.Gl 22

Output capacitance Cq max. 13 pF
Wiring capacitance at output Q Cw max. 175 pF
Time Data
Time between successive output signal changes trecov ~ min. 110 ns
Delay over two stages, loaded with
typ. 80 nmns
8 x GI 20/GI 21 + 175 pF tg i, 100 1§
typ. 100 ns
16 x GI 20/GI 21 + 175 pF td e, 120 %
Delay over one stage, loaded with 75 €2 line tq max. 100 ns
April 1968 E23
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FF 20

FLIP-FLOP

Function flip-flop latch, for d.c. logic
Case low standard case
P R
180 Tls
R 3 Ry 2 Re 2 R,S
o, % g L : o
5, b3 b3
/8 Dy 3 1 70 B s
s P 4o | 2
4 7 2
ES;O0— 3 Ic,\/ —0 0% cz_L s —9OES,
" T@E) I
ReE TR, TR, £R;
l 7245703
100 9
0 N
ls I
nc. ESy nc nc. Sy @ nc. S N O @ Q2
® © o 6 ¢ © ©¢ © © o
T 2% 3% 4, %5857 %% ™ FF20
® © 6 ¢ ¢ © © o o

nc. ESy nc. nc. Sp @ ne. P, R

terminal location

7245761

ES, S s, ES,

IRE s |2

7245762

drawing symbol

Upon application of the 0 V level to one of the set inputs S, the corresponding
output Q resumes the positive level and the other output the 0 V level.
The positive level applied to a set input is inoperative.

A logic function is obtained by connecting external diodes to a set extender input
ES; the diodes form an OR function on the 0 V level.
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Logic table
¢ S1 S2 Q Q2
low high high low
high low low high
low low high high
high high no change
Case temperature Tc max. 100 ©C
Power supply currents (nominal) Ip, 5 mA
IN 1.6 mA
INPUT DATA
-Ig max. 2 mA

Set inputs S -Qg max. 160 pC

Set extender inputs ES
Diodes BAY38 may be used to increase the number of inputs. Capacitance
(wiring plus diodes) max. 10 pF.
When this figure is exceeded, connect a resistor between terminal ES and the
supply voltage sz giving a time constant of 85 ns with the total capacitance.

OUTPUT DATA

Output Q
IQ min., 17 mA

— o
Tamb = min. 0 °C Qq min. 645 pC

IQ min. 13 mA

- min. —95 O
Tamp = min. =25 °C QQ min. 460 pC

Wiring capacitance at each output Q Cw max. 75 PpF
Time Data

Time between successive output signal changes trecoy min. 125 ns
Set pulse duration (0 V leVel) tp equal to delay
Delay, loaded with 7 GI20/GI 21 + 75 pF tq typ. 110 ns

max. 155 ns
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FF 22

FLIP-FLOP

Function triggered flip-flop for high p.r.f.
Case high standard case
P P
I
l
3R f,nm Rey R,
50" Y ke R -LC\
6 ; L3
ch R 2 00'
3 ’_QSZ
R R
wm: T6 6T I3[ w % 'Lc. Csl Ro
SLT Theh SET Tighl L
J 2 2R
;'RE R 5 5
7 d
ey L il
1
3P R,
6105— m—gol
[ s
Q Q;
nc. nc nc nc. G Q T S nc O FF22
® 6 ¢ ¢ o o o o o o
’11212313Am5156§71.7829210 S;61 T T G2 S
g 2N 00 lzls |7 |7]s]s
nc S, ncnc G @ T, P P o

7249671

terminal location

Trigger pulses are applied to trigger inputs T.
A negative-going pulse changes the state of the flip-flop.
A binary counter is made by connecting G1 to Q2 and Gp to Q7.

A shift register is made by connectingG1 to Q1 and G2 to Q2 of the preceding flip-

flop.

drawing symbol

Applied as binary counter or as shift register the trigger inputs Ty and To have to be

connected.

Terminals G have to be connected directly to the outputs Q of other circuit blocks

without using diodes.

A positive level at input G inhibits the trigger gate.
To obtain additional triggerinputs of inhibiting facilities external diodes can be con-

nected to the trigger input T.
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FLIP-FLOP

2722 005 00011

It must be noted that any negative-going signal at the input T acts as a trigger pulse
if all other inputs T are at the positive level.

The FF22 can be set directly at the set input Sy.

In case multiple setting is required, the various set signals have to be applied via

separating diodes to input S7.

Terminal S2 may be driven by a gate inverter of the 20-series without collector re-
sistor. A diode between the output Q of the gate inverter and the set input S2 is not

permitted.

Both inputs S1 and So may be left floating, when setting is not required.

Logic table

Case temperature

Power supply currents (nominal)

INPUT DATA
Gate inputs G

Trigger inputs T

corresponding input G at positive

level

corresponding input G at 0V level

Trigger pulse at .
Iy Ty S1 So G Go Q) Qy
present present = - high  low high low
present present - = low high low  high
present present = = low low || indeterminate
present present - -~ high  high no change
present - - - high no change
present - - - low low  high
= present = - - high no change
= present = - - low high  low
= = low = = high low
= = high = o no change
= = = low - low high
= = = high | - no change
TC  max. 100C
|P] 1 mA
Ipo 28 mA
-Ig max. 2 mA
~Qg  max. 200 pC
-7 max. 4 mA
-Q7 max. 300 pC
-7 max. 4 mA
-Qr max. 250 pC
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FLIP-FLOP

FF 22

Wiring capacitance at each input T,
when driven via a diode
Threshold at input T, when VG is at
0V level

Set input S

max.

10 pF
. 0.5V

max

max. 0.8 mA
max. 60 pC

Type of diodes: BAY 38, IN 4009, IN 3604 or equivalent type.

Set input S2 Vso  max. 0.5V
Ly max. 9 mA
-QS2  max. 600 pC
OUTPUT DATA
Output Q &
T(me = min. 0TC |Q min. 55 mA
& Q@  min. 2300 pC
Tamb =min. =25 C o) min. 40 mA
Q@  min. 1500 pC
Wiring capacitance at each output Q Gy max. 75 pF —
Time Data i
Time that the trigger input T should
be at the positive level and the signal CWT *
level should be present at open input G torep  min. 100+120 =———— ns
WTmax
Preparation time, when the input T CWT .
is driven via a diode torep min. 350+ 120 =———— ns
W Tmax
Preparation time, when the input T
is driven via a diode and a resistor
of 750 Q is connected between CWT &
terminal T and positive supply VP2 forep  Min. 175+ 120 =——— ns
@
WTmax
Triggering edge duration
(from 0.35 VP to 0.5 V) te max. 60 ns
Triggering edge duration +
trigger pulse duration (0 V level) tettp min. 140 ns
Set pulse duration (0 V level) ts min. 70ns
Delay, full load td max. 70 ns
C C
*
Proper inhibiting is ensured, when o L I z ik
s WTmax WG max
See note on next page
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Note:

& = maximum permissible wiring capacitance of the output of the driving unit
WTmax :
at the input T.
CWGmcx = maximum permissible wiring capacitance of the output of the driving unit
at the input G.

If a non-standard circuit is used CWTmax as well as CWGmax is the maximum wiring
capacitance giving a time constant of 85 ns.
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Function general -purpose triggered flip-flop
Case high standard case
R R
|U? T!S
|
D, R o RE ER Ry Re; D; R :R2 2Ry e
&5 & [ 3 D, 7o 15 5
'y 2 S = Ses, '_@ ’
€6, o, 4 es,6—] S o o 1 o €6,
2 > @D P Dg Ra3 oF % %] T i Dyo R‘sé @9 Ds 7
T, S0 o 40 o N 40 e K
EI‘ 3 ' Ll p. P w P! ‘L%‘l/ LU I 3 ET.
Ri3 Rng & Re TRy TRy 2Rs Q By 2R Rie :
T e

EG) ESET; B, G T, S N O S s
" esf
1 12 13 1% 15 16 12 18 9
e © 6 ¢ ¢ 6 © o o St FF23
EGyES;ET) By Gy Gy T, P, P EGy £6G,|1!
G BIERT) THET;ByG2

7245759

terminal location drawing symbol
Trigger pulses are applied to trigger inputs T.
The built-in trigger gates are opened by applying the positive level to the gate
inputs G and are closed by applying the 0 V level.
A binary counter is made by connecting G] to Q2, and G to Q;.

A shift register is made by connecting G] to Qj, and Gy to Qy of the preceding
flip-flop.

Applied as binary counter or as shift register the trigger inputs T} and T2 have
to be connected.

A logic function is obtained by connecting externaldiodes to a gate extender input
EG; together with the G input they form an AND function on the positive level,
useful in binary-decimal counters, bidirectional shift registers with only one
clock source, bidirectional counters, etc.
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A dual trigger gate 2.TG23 may be connected to the base inputs B to obtain more
triggering facilities (e.g. for bidirectional shift registers and counters).
To set or reset the flip-flop the set input S is taken to the 0 V level.
A logic function is obtained by connecting external diodes to a set extender input
ES; the diodes form an OR function on the 0 V level.
Multiple clock lines may be applied via diodes connected to the trigger extender

input ET.
Logic table
Trigger pulse at Sy G Go Q Qy
T Ty
= = low = = high low
& = high = = no change
present present = high low high low
present present = low high low high
present present - low low no change
g present present - high high indeterminate
=] present = % high = high low
present C E low - no change
= present = = high low high
= present = = low no change
Case temperature Tc max. 100 ©C
Power supply currents (nominal) Ip; 11 mA
Ipy 11 mA
IN 1.6 mA
INPUT DATA
5 -Ig max. 2 mA
Gate inputs G iy max. 100 pC
Trigger inputs T
R o -1y max. 2 mA
corresponding input G at positive level —QT max. 290 pC
— I 0 mA
corresponding input G at 0 V level T
e =Gy 0 pC
: =Ig max. S mA
L TNt = -Q8 max. 360 pC
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FF 23

Base inputs B

Capacitance (of wiring plus output of 2.TG23) max. 9 pF (absolute maximum)

Gate extender inputs EG and trigger extender inputs ET
Diodes BAY38 may be used to increase the number of inputs. Capacitance to

corresponding EG and ET terminals together (wiring plus diode capacitance)

max. 10 pF.

When this figure is exceeded, connect a resistor between terminal EG and
the positive supply Vp, giving a time constant of 360 ns with the total capaci-

tance.

Set extender inputs ES

Diodes BAY38 may be used to increase the number of inputs.
Capacitance (wiring plus diode capacitance) max. 10 pF (absolute maximum)

OUTPUT DATA

Output Q
I min 14 mA
— i 0 Q
Tampy=min, 0°C QQ min. 1400 pC —
I min 8.7 mA —
= min. -25 °C Q - e
Tageeas =i ~25 QQ min. 1100 pC =
Wiring capacitance at each output Q Cyw max 75 pF
Time Data
Time that the trigger inputs T should be at the
positive level and the signal levels should be
present at gate inputs G tprep min. 800 ns
Time between successive output signal changes trecov min. 850 ns
Triggering edge duration
(from 0.35 Vp; to 0.5 V) te max. 50 ns
te + trigger pulse duration (0 V level) tettp min. 110 ns
Set pulse duration (0 V level) tg min. 100 ns
Delay, full load ty max. 110 ns
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2TG 23

DUAL TRIGGER GATE

Function
Case

additional triggering facility on FF23
low standard case

@
!m
0
WWW

AMAMAA
20
<
A

A

AAAA

AW

WWW
20
o

Av.""vl"v
0
N
} o
@
~N

T
A
@

VWWW
2
~

EG nc ET, B, Gy nc T nc nc O
e o o ¢ 0o 06 ¢ o 0o o
1129334, 58 oo™

e © o 0 © 0 o o
EG,nc ET, B, G, nc. T, nc. B

7249265

terminal location

7245707

Uec,

7245763

drawing symbol

The circuit is identical with the trigger gate in the general-purpose triggered

flip-flop FF23.

When the outputs Bj and By of the trigger gate 2.TG23 are connected to the in-
puts By and By 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 dual trigger gate a second pair of trigger inputs is formed for the flip-
flop FF23 to make one stage of a bidirectional counter or shift register.

i
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2722 005 15001

Case temperature
Power supply current (nominal)
Input data and time data

Output capacitance

Tc max. 100 ©C
Ip, 7.6 mA
similar to FF23

Co max. 5 pF

E36
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ONE-SHOT MULTIVIBRATOR

Function generating pulses of defined length
Case high standard case

P,
{ie

ZRe Rio
= b
Bl $Pnop, 3
L AEA O\
\ZV
C
Ry -]-3 TR3
2Ry 2R
<
72472961
8 16
EC; R P NC. NC. Q ECpNC. N O Q Q
® © 6 © o o o o o o 0S20
"n2093%u 9% 7 Sl ® Jedp RE-
FREPELILY
C. J 2 2 Py 137 1 2
7247292 n' 1 7‘ 7‘ I 7]Z:»7291
terminal location drawing symbol
The unit OS20 contains a monostable multivibrator circuit with a built-in trigger
gate.

Trigger pulses are applied to trigger input T.

The built-intrigger gate is opened by applying the positive level via a diode BAY38
to the extender gate input EG and is closed by applying the O V level. Multiple
clock lines may be applied via diodes BAY38 connected to the trigger extender
input ET. When a trigger pulse is applied to input T the circuit generates a neg-
ative going pulse at the output Q) and a positive going pulse at the output Q3.

I
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[HFFHT

The duration of the output pulse can be increased by an external capacitor to be
connected between the terminals EC] and ECy. The pulse duration can also be
decreased by means of a resistor between the terminals R and P] or between the
terminals R and ECj.

Max. two trigger gates TG23 may be connected to thebase input B to obtain addi-
tional triggering facilities.

Case temperature Tc max. 100 ©C
Power supply currents (nominal) Ip; 17.5 mA
Ipy 6 mA
IN 1.5 mA
INPUT DATA

Gate inputs G
Diode BAY38 must be connected to EG to obtain gate input G.

-Ig max. 2 mA
QG max. 100 pC

Trigger input T

- =I7 max. 2 mA
Input G at positive level -Qr max. 240 pC
~I1 0 mA

Input G at 0 V level
7 -Qr 0 pC

Base input B
Capacitance (wiring plus output of TG23) max. 10 pF (absolute maximum)

Gate extender inputs EG and trigger extender inputs ET
Diodes BAY38 may be used to increase the number of inputs. Capacitance to
corresponding EG and ET terminals together (wiring plus diode capacitance)
max. 10 pF.
When this figure is exceeded, connect a resistor between EG and the positive
supply Vp,, giving a time constant of 360 ns with the total capacitance.

OUTPUT DATA
Output Q

I min, 14 mA
s o - Q1 ¥

Tamb = min. 0 °Catto] + te = 130 ns QQ; min. 1500 pC
IQ, min. 8 mA

- min. 25 O = 130
Tamb = min. -25 OC at to; T te 118 QQ1 min. 800 pC
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Output Q2
IQ2 min. 15 mA

= i O =
Tamp = min. 0 °C at toy +tg = 850 ns Q0 min, 1500 pC

IQ2 min. 15 mA

at toy + g = 130 ns Q0 min. 400 pC

Tamb = min. =25 °C at ty, + te = 850 ns g%zz e 803 ?CA

IQ2 min. 9 mA

at tog +teg = 130 ns QQ2 min. 230 pC

Wiring capacitance at each output Q Cw max. 75 PpF

Duration of the output pulse

min. 200 ns

Intrinsic value (R, P, and EC| not connected) te + to(l, 2) e, B g

min. 130 ns

Intrinsic value (R and P interconnected) te +to(1, 2) wa%. 250 5

The pulse duration can be increased by an external capacitor between EC;| and
EC,. The relation between the output pulse duration and the external capacitor
(CgxT) is given in the figure below.

10 _J267295A
t FFH—A1"R P, and ECy not connected
0 maxt ZZ 47 ' 1
(ns) 5 /
min. / /| R and Py interconnected
T ).
Yy Yy
. //,) / R and ECj interconnected
/’/j/ vel/
10° AN
— i typ
/I ,4
5 T for larger capacitances
Ay | log t is proportional
o /]
/ to log C
2
L]
107
5 102 2 5 100 2
== cht(pF)

- When R and Pl are interconnected the min. value of an external resistor
between R and ECy is 10 kQ2.

- When R and P are left disconnected there is no limitation in the value of the
external resistor between R and ECl.

- To avoid large tolerances of the pulse duration it is not recommended to con-
nect a resistor between EC| and R, when output pulses with a duration smaller
than 500 ns are required.
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il

Stability of the output pulse duration

An increase in ambient temperature of 1 °C decreases the output pulse duration
with less than 0.1 % and vice versa.

An increase in leakage current of the external capacitor (CjzXT) with 1 uA de-
creases the output pulse duration with less than 0.15 % and vice versa.

There is practically no difference in duration between different output pulses at
any combination of permitted supply voltages.

Time Data — _—
- 035V, | 035V,
1
Vr /
; 05\
te tp-_{ tprep. e
= > >

R

7247293A

Time that the trigger input T should be at
the positive level and the signal level

should be present at gate input G tprep min. 800 ns
Triggering edge duration
(from 0.35 Vp, t0 0.5 V) ts max. 50 ns
Triggering edge duration plus trigger
pulse duration te + tp min. 110 ns
Delay, full load tq max. 125 ns
Triggering edge duration plus output pulse to(1,2) * te = see data in
duration at Qq and Qg preceding paragraph
R i t = L
ecovery time rec = Uo(1,2) with a
R and P; interconnected trec = 1.5 to(1,2) | min. of
R and EC; interconnected trec = 2 to(l,2) 250 ms
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PULSE SHAPER

Function converting non-standard signals
into standard signals
Case low standard case
X C X2 Py P
2
R i 6f o {18
Rio
R R
2 6 E;R”::Ca
1
o Ry TRy | Ry $1 1R, | Ry 2 TR, &a
Ao-WWWH
g ?
%RA Rs 2Re
Do—
10l &9 7247301
0O N
G
B NC X A D X NCNC. N O Q
e e 0o 0 0 ¢ 0 0 0 o
1‘H2123134‘IL515616717'3'15919‘0 PSZO
® 6 6 ¢ ¢ © 6 0 o
NC. NC. C NC. NC. @ NC. P, P XA C B D X
7247297 3| 4 13' 1I 5| (.;I
7247296
terminal locatign drawing symbol

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

An input voltage in excess of the ON threshold level at terminal B gives a 0 V
level at output terminal Q, a voltage below the OFF threshold level at terminal
B gives a positive level at output terminal Q.

The pulse shaper can be driven from either a non-standard circuit or from a
circuit block of the 20-series.

The latter via a diode BAY38 at terminal B, whilst terminal A has to be inter-
connected with terminal C.

I
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(il

Case temperature T max. 100 ©°C
Power supply currents (nominal) I, 5wk
Ip,, 6.0 mA
IN 1.3 mA
INPUT DATA
1. Unit driven by a non-s$tandard circuit
Operating Limiting value
ON threshold at input B Vg max.0.23 Vp 7V
(output Q at 0 V level) I max. 0.1 m 18 mA
OFF threshold at input B Vg min. 0.10 Vp1
(output Q at positive level) -Vp 3V
-1 max. 0.0l mA
Internal resistance of the driving circuit
Tamb = min. 0°C Rj max. 9 kQ
T ity = min. =25 °C Rj max. 6 kQ
Hysteresis
PS20
B D

7247298

The hysteresis AVp is affected by the Ry of the driving circuit. The relation is
given by the following equation.

Tamp = min.  0°C AV} min. (0.06 Vp, - 0.076 R;)
AVg Tﬁ?'lL”—Ri

Tamp = min. =25 °¢ AV; min. (0.06 Vp, - 0.114 Rj)
AV T()A.Xlzi]TR'i

(R in kQ and V in volts)
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Note:

If, for a particular application, a capacitor is required between terminal B (1)
and earth, use should be made of terminal D (5).

The main earth terminal 0 (10) can better not be used for this purpose to avoid
noise on the common earth point.

The latter could interfere the proper function of the unit.

2. Unit driven by circuit block of the 20-series

Terminal A has to be interconnected with terminal C and the input voltage Vg
has to be applied to terminal B via a diode BAY38, BAX13 or equivalent type.

-Ig max. 2 mA

Gate input G -Qg max. 150 pC

Gate extender input B
Diodes of type BAY38 in parallel may be used to increase the number of in-
puts.
Capacitance (wiring plus diodes) max. 10 pF.

PS20

B

A C
4| |13 1 7247299

s~

B O————
OUTPUT DATA
Output Q
Tamp = min.  0°C EQQQ Eig 7(2)8 SICA
Tamb = min. =25 °C é% 22 4(1)8 :)ncA
Wiring capacitance at output Q Cyw max. 30 PpF

At Cy, = max. 30 pF the available QQ = 600 pC
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Time Data (when unit is used in combination with 20-series circuit blocks)

IV p— SR
Vg
; AO.iSXﬂ /‘ 0A23V,;.1
(S
/ S010V;
H " J
OV"Iﬁ___‘ _____ 4 - S
| |
BV A—— ﬁi ______ }__A_E_—_f____l _____
i, Trect % :
|
| 0.35Vp, T
v - L :
4 o LN
I | [
{ I 05V |
I | 7 ; |
OV7777+7 hiva—' _________ \___i'__
1 tal l
lel to i
I =325ns -
‘ 7247300.2
min. ns
Recovery time trecy ) 155
trecy min. 200 ns
Delay, full load tq max. 120 ns
Triggering edge duration at output Q te max. 50 ns
Triggering edge duration +
output pulse duration te +to min. 90 ns
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DUAL LINE DRIVER

Function driving 75  cables with
logic gating capability
Case low standard case
P, P,
19T' IBTZ
1 Dy 3R, 3Ry ZRg Ry, D2
G&-@- 2 3 o G 3 -@—oez
% % n
1
C <
EG Qe .J.C1 TRs TRy Z.L S L—0EG;
2 R3 ' ' T SR, 1
TRy & & TR,
> 77 ol
J Rg Rio | —
%ERE g =  Rg ——
< ]5 e
l 7246677
9 010
N 0
s | I L
Gy EG1 nc nc Q C E, nc N O Q E E Q
?.2.8.2.2 2% % %% 0
(o}
ss s SEUS
G, EGnc. nc. Q, C, E, P, P, G EG C, C,EG,G,
7246678 Iz fs e 2 n
72466731
terminal location drawing symbol

The unit is intended to dyive terminated lines which are to be connected to ter-
minal Q. A built-in resistor is provided to drive terminated 75 §2 lines toa 3 V
signal level.

The unit is normally used in conjunction with the line receiver unit 2. LR22. Ex-
cessive conductor resistance of the line can be compensated by a resistor be-
tween E and Q, to preserve the signal level at the end of the cable. Terminated
cables of a different characteristic impedance (range 75 to 135 ) can be driven
to 3 V signal level, using an external series resistor equal to Zg - Rqc of cable,
between terminal E and the cable.The corresponding Q-terminal is left floating.
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2.LD 21 DUAL LINE DRIVER 2722 005 21001

Terminal C is provided to connect two or more outputs Q of the GI 20, GI 21 and
GI 22, of which the collector resistors are left floating. In this way a logic func-
tion can be obtained. This technique is not recommended when the proper oper-
ation of the following circuits will be disturbed by the erratic positive-going out-
put pulses that may be produced.

The number of gate inputs can be increased by external dicdes, BAY38, BAX13
or equivalent types, connected to the extender input EG. When all inputs are at
the positive level the corresponding output transistor is in its non-conducting
state. Application of the 0 V level to one of the inputs G causes the output tran-
sistor to become conductive.

Logic table G EG c Q,E
high high high low
low high high high
high low high high
low low high high
high high low low
low high low low
high low low low
low low low low
Case temperature Tc max. 100 ©°C

Power supply currents, nominal (average of ON and OFF sta:e)

Ip; 22 mA
Ip2 I -5 mA
IN 2 mA

INPUT DATA
Gate inputs G -Ig max. 2 mA
Qg max. 150 pC

Gate extender inputs EG
Diodes BAY38, BAX13 or equivalent types may be used to increase the num-
ber of gate inputs.
Capacitance (of wiring plus diodes) max. 10 pF
When this figure is exceeded, connect a resistor between terminal EG and the
supply voltage Vp, giving a time constant of 85 ns with the total capacitance.

ifg) max. 12 mA
Qc max. 700 pC
Collectors of GI 20/21/22 may be connected to this point to obtain the sum
of the product functions, formed at the LD- and GI-inputs.

Capacitance: see Time Data.

Terminal C:
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2722 005 21001 DUAL LINE DRIVER 2.LD 21

OUTPUT DATA

Output Q (Tamp = min. =25 °C)  Ig = max. 80 mA at Vg = min. (VPy 0.6 V)
Iq = min. 40 mA at VQ = min. (VPy -3.2 V)

Time Data

Time between successive output signal changes trecov min. 110 ns

Delay time tdelay (cable delay not included)
at 0 to +85 °C of

loaded with X pF loaded with 7 G-inputs y _ :
LD21 { at the C input } * LRZZ{ of GI 20/21/22 + 75 pF } gee Hgnre below
at -25 °C of

loaded with X pF loaded with one G-input | _ :
LD21 { at the C input } & LR22{ of GI 20/21/22 + 75 pF } = see figure below

72470761
L~

5 160 | ——frux
€ 10
% 10 7 ]
5
) 100 e

80 [~

/

60

40

20

o

0 20 40 60 80
X pFconnected at the
—* C-input of the LD-stage

Note 1

The graph is valid for a cable between the units LD21 and LR22, which has the
following characteristics:

attentuation 0.079 dB/m at 10 MHz
0.138 dB/m at 30 MHz
0.254 dB/m at 100 MHz
0.446 dB/m at 300 MHz
0.840 dB/m at 1000 MHz

capacitance 67 pF/m
characteristic impedance Zo 75 Q16 %
Rgc <0.80 Q/m
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2.LD 21

DUAL LINE DRIVER

HITHI

CONNECTION DIAGRAMS FOR SINGLE AND MULTIPLE LINE DRIVING

1. Single line driving

a) Terminated at the input of the line 1)

-

=0 2.L021

vV

&—ANMAAA

2260 <15m

>
>*+1%

v

517 |i7ls
M Er E2Q2

Gy EGiCy C2EG2G3
11]2]e  feliz|n

b) Terminated at the end of the line 1)

1) The max. length of the cable is 15 meter for a cable with characteristics

<15m

7

57 |i7hs

Gy EGyCy C2EG2G;)

QEr E2Q2
2.L021

l1]2]s  [sliz|n

as specified in Note 1.

716 |z

R1 Q1 Q2R2
2LR22
W, [o] W

R

7247075.1

7%

72470741
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2722 005 21001

DUAL LINE DRIVER

2.LD 21

2. Multiple line driving

The line must be terminated at the driving side as shown in the figure below 1y,

A

A
VVWWW

Z0 3

£19%3

sz |i7hs

Q Ey

100
G1EG1 Cy

2021

E;Q;

G2EG2G

Ir]z]s

JsfizIn

|s |7

|17}

0, E,

21b21 O

G1EG1Cy

E;Q,

C2EG,G,)

Irlz]e

|16]12|n

|7 |6  |ish7

RyQ; QzR;
2.LR22
Wi (o] w2

nof2 |2

72470721

A

1) The max. length of the cable is 15 meter for a cable with characteristics

as specified in Note 1.
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2722 005 19011 2.LR 22

DUAL LINE RECEIVER

Function converting 3 V signal levels to
standard system levels
Case low standard case

TRy TR, R2 12
W Ry Rg W2
J Ri Ry
= C
Rig ! e C2 Ry
3 TR, 6 16 TR,
G @
Rs 3 ZRg
l 7246680
20 9 010
0O N O
P s [ |7
nc. 0 ncne ne. @ Rync N O Ry @ Q2 Ry
AEAREAARE
Rl
1 2
EEEEEREE Euhe
W, W; nc. nc. nc. Q; Ry P nc. W, o Wy
72466811 I“ |2 hz
7246682
terminal location drawing symbol

The unit is intended to convert 3 V signal levels on lines to standard signal
levels, used in the "20 series" of circuit blocks.

The input impedance is high, so for multipie receiving more units can be con-
nected to different taps on the line. The signal polarity, from input to output, is
inverted.

The unit is normally used in conjunction with the line driver unit 2.LD21. In the

latter configuration the signal polarity, from the input of the LD21 to the output
of the LR22, is not inverted.
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2.LR 22 DUAL LINE RECEIVER

2722 005 19011

I

Any output Q is to be connected to a collector resistor R. A logic function can
be obtained by interconnecting two or more outputs Q; in this case only one col-
lector resistor is usually needed and the others are left disconnected. For n
interconnected outputs (n - 1) times the output capacitance should be added to

the wiring capacitance.

This technique is not recommended when the proper operation of the following
circuits will be disturbed by the erratic positive-going output pulses that may

be produced.

Case temperature

Tg

Power supply currents, nominal (average of ON and OFF state)

INPUT DATA
Input high
Tamp = min. =25 °C

Input low

Tamb = min. =25 °C

Input impedance

OUTPUT DATA
Output Q

Tl = Mmine 0 °%c

Tamp = min. =25 °C

Output capacitance

Wiring capacitance at output Q

Ip
1N2

max. 100 °C
10 mA
2 mA
min. 2.5 V
max. 1.0 V
min 8 kQ/
min. 15 pF
min 15 mA
min. 540 pC 1)
min 2 mA
min. 180 pC
max. 13 pF
max. 75 PpF

l) Transient data applicable when driven from a LD21 via a cable with a length

of max. 15 meter.

E52
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2722 005 19011 DUAL LINE RECEIVER 2.LR 22

Time Data

Time between successive output signal changes trecov min. 110 ns
Delay time tdelay (cable delay not included)

at 0 to +85 OC of

loaded with X pF loaded with 7 G-inputs \ _ .
Lozt {5 input j+ LR22 { B 20/21/22 + 75 pF} Heedipme Ml
at =25 °C of
loaded with X pF loaded with one G-input .
= 1
. { at the C input }+ LR22 {of GI 20/21/22 4+ 75 pF } see figure below
7247076 1
5 160 max
i 140 =4 -~
3 120 7 -
‘; 100 =
80 >
60 —
40
20

o

0 20 40 60 80
X pFconnected at the
~* C-input of the LD-stage

Note 1

The graph is valid for a cable between the units LD21 and LR22, which has the
following characteristics:

attenuation 0.079 dB/m at 10 MHz
0.138 dB/m at 30 MHz
0.254 dB/m at 100 MHz
0.446 dB/m at 300 MHz
0.840 dB/m at 1000 MHz

capacitance 67 pF/m
characteristic impedance Z, 75 Q+6 %
Rgc < 0.80 /m

HTLLY
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2.LR 22 DUAL LINE RECEIVER 2722 005 19011

CONNECTION DIAGRAMS FOR SINGLE AND MULTIPLE LINE RECEIVING

1. Single line receiving

a) Terminated at the input of the line l)

WL Z0 <15m

+19%
5|7 livls _|71s L)z
" Q1 Eq E; Q2 Ry Q@ Q2R
—1° 2LD2 2LR22
Gy EGiCy  C2EG2G, W, 0 W
126 |efizfn no 2 |2
72470751
777
b) Terminated at the end of the line l)
<15m
|
Zo+1%
ﬂ-—’www——*
ry
7
5|7 |inls 716 Ll
Q1 Er E2Q2 R1Q; Q,;R;
0 2L02 2LR22
Gy EGC; C2EG;G; Wi 0 W
[tz Tieiz[n In |2 |
72470741

2. Multiple line receiving

The line must be terminated at the receiving side as shown inthe figure below 1).

s |7 |7]s |7]6 |7 A E
Q, Ey E;Q, o Ry Qy Q3R, Ry @ Q;R,
2.LD21 o 2.LR22 2.LR22
G1EG,Cy C,EG,6, l s Wi 0 W2 W, O W,
111218 Tsfiz]n n |2 |2 In [z e
I Vi Z0%1%
| //7;%
i e e e e S <%m___ _ - sl

1y The max. length of the cable is 15 meter for a cable with characteristics
as specified in Note 1.
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2722 005 13001

PD 21

PULSE DRIVER

Function triggering and resetting flip-flops
Case high standard case
EC EC P P
or 597 190 O
= 3 s = .
R IR Re ZRo 3Ry SR ZRs
9 < < >3
a5
C, N
—F '
%\ 70R
TG
TR, O c
»—H’—‘ 5
R
@ oY B A7

i
AN

A <
% ) %R‘z
l 729675
10
0
|2 Is
R Q
EC, nc nc. nc. EC, @ R nc nc O PD21
® 6 ¢ o6 o o o o o o 4lg
T2t S5 %™ EGET T EGEC,
® 6 ©¢ ¢ o o o o o
EG nc. ET B nc nc T P, P 1" I‘a I" I' |5
7249673

7249676

terminal location drawing symbol

The unit contains a monostable multivibrator circuit with a built-in trigger gate.
Trigger pulses are applied to trigger input T.

The trigger gate is closed by applying the OV level via a diode BAY 38 or equivalent
type to the extender gate input EG and is opened by applying the positive level.
The gate is also open when the input EG is left floating.

Whena trigger pulse is appliedto the triggerinput T thecircuit generatesa negative-
going pulse at the output Q. This output pulse is particularly suitable for triggering
and resetting flip-flops.

The duration of the output pulse can be increased by connecting an external capaci-
tor between the terminals ECy and EC3.

External trigger gates TG23 may be connected to the base input B to obtain additional
triggering facilities.
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PD 21 PULSE DRIVER 2722 005 13001

i

o-
Case temperature ' Te max. 100 C ) (transistor TR4
Power supply currents (nominal) Ip 14 mA ducti
fpz 0mA) non-con ucting)
IP1 34 mA
Ipp 20 mA

(R and Q interconnected) (transistor TR4

conducting)

(R and Q not inter~
connected)

INPUT DATA

Extender gate input EG -lg max. 3.5 mA

-Qg  max. 180 pC
The gate signal has tobe applied via adiode BAY 38, IN 4009, IN 3604 or equiva-
lent type; the anode connected to terminal EG.

Trigger input T
input G at OV level -IT 0 mA
-Qr 0 pC
input G at positive level
or floating =l max. 3.5 mA
-Qt max. 360 pC

Base input B
Capacitance (wiring plus output of TG23) max. 30 pF (absolute maximum)

Extender gate input EG and extender trigger input ET
Diodes BAY 38, IN 4009, IN 3604 or equivalent typesmay be used to increase the
number of inputs.
Capacitance at EG and ET terminals together (wiring plus diode capacitance)
max. 20 pF.
When this figure is exceeded, connect a resistor between terminal EG and the
positive supply VP] giving a time constant of 350 ns with the total capacitance.

OUTPUT DATA

Output Q
Tamb = min. 0
R and Q not interconnected lQ min. 90 mA
Q@  min.7500 pC
R and Q interconnected fe) min. 75 mA

o Q@  min.6700 pC
Tamb = min. =25 C
R and Q not interconnected IQ min. 82 mA
Qq  min. 6800 pC
R and Q interconnected o) min. 67 mA
Q@  min. 6000 pC
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2722 005 13001 PULSE DRIVER PD 21

Wiring capacitance
Unit used for triggering FF23 or
resetting FF20
R and Q not interconnected Cyw max. 75 pF
R and Q interconnected C max. 250 pF
Unit used for resetting FF23 Ci max. 250 pF

Time Data

Triggering edge duration +

trigger pulse duration tettp min. 110 ns
Trigger gate charging time tch min. 500 ns
Trigger gate inhibiting time tinh  min. 800 ns
Output pulse duration
Intrinsic value totte = 110-200 ns
Increase with external capacitance see figure below
Maximum duration 1 ms
Recovery time trec  min.  2tg with a minimum of
500 ns
Delay, full load ty max. 90 ns
7249676
10%
to a4
(ns) 4N,
T i max/
//ﬁ“n
7 /
2
A
2874
103 - 7
5 /
7
d /
Pel
//
2
102
] 102 2 5 103 ] 5 DA

—> Cext (pF)

For larger capacitances log ty is proportional to log Cext

I

e
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PD 21 PULSE DRIVER 2722 005 13001

Stability of the output pulse duration

An increase in ambient temperature of 1 % decreases the outpul pulse duration with
less than 0.1% and vice versa.

An increase in leakage current of the external capacitor (Cext) with 1pA decreases
the output pulse duration with less than 0.1% and vice versa.

There is practically no difference in duration between different output pulses at any
combination of permitted supply voltage.
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ACCESSORIES FOR CIRCUIT BLOCKS
20-—-SERIES



4322 026 38660
4322 026 38670

EXPERIMENTERS’ PRINTED—WIRING BOARDS

These printed-wiring boards (with extractor) for 20-Series circuit blocks can ac-
commodate a maximum of 20 blocks mounted vertically or 6 to 12 blocks mounted
horizontally at most (depending on how many of these are high and how many low).
The boards fit the mounting chassis 4322 026 38240.

I re—
[ R
(=] B
o~
iy
7751668
72478901
Catalogue number 4322 026 38660 4322 026 38670
Material phenolic resin bonded glass-expoxy
paper
Holes piat‘ed -through; 1.2 mm diameter
Contacts 2x23, gold plated, pitch 0.2 inch
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4322 026 32150

LOCKING CAP

For better securing 10-Series and 20-Series circuit blocks mounted parallel to a
printed -wiring board (horizontal mounting), window -shaped locking caps are avail -
able. 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.

description catalogue number

locking cap 4322 026 32150
soldering tag 4322 026 32140
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STICKERS

These are drawing symbols of circuit blocks printed on self-adhesive, transparent
material. They can be used for fast preparation of system drawings. The drawing
symbols are as shown on the data sheets of the relevant circuit blocks.

The stickers are available in rolls, each containing 1000 drawing symbols of the
same type of circuit block. Each sticker can be separately detached from the roll,
without cutting.

for circuit block catalog number of a
of type roll with 1000 stickers
FF 20 4322 026 31450
FF 22 36800
FF 23 31460
2.TG 23 31490
2.GI 20 31470
2.GI 21 34670
2.GI 22 34680
OS 20 34650
PS 20 34660
PD 21 36810
2.LD 21 34690
2.LR 22 34700
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GENERAL 40-Series

INTRODUCTION

In any analogue system for instrumentation and control there are a number of basic
functions.The units of the 40-Series have been developed to perform basic analogue
functions, thus to save the system designer considerable time and costs.

Great care has been taken to make them versatile so that a greater part of the re-
quired functions in analogue systems can be performed without needing complex
external circuitry,

Being capable of handling signals down to d.c. they are very reliable and operate
with a high degree of stability.

The 40-Series units find wide application in, for instance:

signal generating circuits

process and alarm circuits
closed-loop power control systems
A-D and D-A converters
electronic measuring instruments

Extensive information on the principles and applications can be found in the Appli-
cation Book: "Measurement and control with the 40-Series modules".

The 40-Series comprises the following units:

DOA 40, Operational Amplifier
DOA 42, Differential Amplifier
DZD 40, Differential Zero Detector
PSM 40, Phase Shift Module
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DOA 40

GENERAL

OPERATIONAL AMPLIFIER

The DOA40 is a high gain, wide band, low drift d.c.
differential amplifier. Input voltage offset can be exter-

nally corrected.
A 6 dB/octave roll-off network is built-in. Terminals
are available to connect an external roll-off network.

This unit is developed for use with power supplies of

72538471

15 V. As many control systems use 12V supplies, some
data are given for use at these voltages at the end of the

specification.

Dimensions in mm

-- 54.85 max

16.7
max

270
max

18.7
min

206 »|=

7249269.1

Fig.l. Drawing symbol

Fig.2.

The complete circuit is potted
inside a metal canwith 19wire
terminals. The can is inter-
nally connected to terminal 10
owv)
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DOA 40

OPERATIONAL AMPLIFIER

2722 010 01011

Circuit diagram and terminal location

oc

p [ ]
6 4 ]

e s i e S i s e | S

1 |
1 |
| r
l J
' J
: R1 RSU :
l l
l l
1 |
l |
el 1 / ? TR1 1 :
| H |
+io—1 =0% |
l |
| | s,
| | ea
‘ |
| R2 —o}] R12 |
| J% |
' |
e |
e | R2 TR3 cs :
pr—— | R3 R9 |
| RG ma[:l] RIL [
' |
l |
| 'ch |
L IS NO— T
7253849
2 12 10 9
Pl
RC. RCi 0 Vn
Fig.3. Circuit diagram
+i RC. -i RCe nc. OC nc. Q@ V, OV
e © 06 6 ¢ ¢ © © o o
Ty 23ty b7 %™
® © ¢ 6 @ © o o o
nc. RC; nc. nc nc. nc nc. ne. Vp
7253848
Fig.4. Terminal location
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2722 010 01011 OPERATIONAL AMPLIFIER DOA 40

TECHNICAL PERFORMANCE

Ambient temperature range: operating 0 to +85 °C
storage -40 to +85 °C
Max . case temperature 91 °C

Power supply

Supply voltages Vp =+15V £ 3%
Vy=-15V1 3%

Supply currents Ip = 10 mA + load current
Iy = 10 mA + load current

Input data (ambient temperature +25 OC unless noted otherwise)

Open loop gain minimum typical
DC, max. load 25000 60000
DC, 100 k€2 load 100 000 150000

Input voltage offset

Initial offset can be trimmed to zero by means of an external variable resistor of
15 k2 between terminals OC and Vp

maximum typical
drift with temperature change
(0 oC to +85 oC) 5 uV/degC 3 uV/degC
drift with supply voltage change
for +15 V supply 7uV/% 3 uvV/%
for —15 V supply 3uv/% 2 uv/%
Input current maximum typical
Each input: bias current 700 nA 300 nA
drift with temperature change
(0 OC to +85 °C) 7 nA/degC 3 nA/degC
Differential: initial offset 35 nA 6 nA
drift with temperature change
(0 °C to +85 oC) 1 nA/degC 0.3 nA/degC
Input impedance minimum typical
between inputs 75 k2 200 k2
common mode 60 MQ2 100 M
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DOA 40

OPERATIONAL AMPLIFIER

2722 010 01011

Input voltage
max. voltage between inputs
max. common mode voltage

common mode rejection

Voltage noise (16 Hz - 16 kHz)

Output data

Output voltage (at a load current of 6 mA)
Load resistance

Output resistance

Frequency response

Unity gain bandwidth (small signal)

Full output response (20 Vp-p)
with 10 k2 load
with 1.67 k2 load

Slewing rate (Rjgaq = 10 k€2)

+5and -5V
+10 and -10 V

min. 20000
typ. 60000

3 uV (rms)

min. +10 Vto =10 V

min. 1.67 k§2

< 5k

min. 8.5 MHz typ. 9.5 MHz
min. 40 kHz typ. 60 kHz
min. 33 kHz typ. 50 kHz
min. 2.5 V/us typ. 3.7 V/us

Specifications for the DOA40 used with 12 V supply

If the DOA40 is used with 12 V supply, the specifications remain the same as those
given for the 15 V supply, except those listed below.

Power supply voltages

Power supply currents
(load current and feedback current
to be added)

Input currents

Common mode voltage
Output voltage at a load current of S mA

Load resistance

Vp =+12V + 5%
VN = -12V + 5%

Ip = 8 mA
IN = 8 mA

multiply the data given for 15 V
supply by 0.8

+8V, -8V
+9V, -9V
1.8 k2 (min.)

F8
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2722 010 01011 OPERATIONAL AMPLIFIER DOA 40

APPLICATION INFORMATION

When used in a follower circuit, the DOA40 may exhibit instability. To avoid this,
it is good practice to insert a 10 k2 resistor between the signal source and the am-
plifier input.

The characteristics of the DOA40 are such that adaption circuitry is unnecessary
for most applications. However, three special situations which are sometimes en-
countered - comparatively small input currents, comparatively large output capa-
bility, and the need to adjust input current to zero - can also be handled by the
DOA40 with the simple adaption circuits described below.

Reduction of input current and increase of input impedance

The dual transistor BCY87 connected as an emitter-follower in the circuit of Fig.5
can be used to reduce the input current to 40 nA per input and increase the input
impedance to 15 MSQ2 between inputs (typical values).

+15v

+in—

BCY87

7258868

Fig.5. Configuration giving reduced input current and increased input
impedance. The component values given are typical.

I
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2722 010 01011

The characteristics of the circuit are given below. Other characteristics not listed

are those of the DOA40 unit alone.

Supply voltage rejection (both supplies)
Input voltage, drift with temperature change

Input current /each input
bias current

drift with temperature change
/ differential
initial offset

drift with temperature change
Input impedance between inputs,

common mode
Common mode rejection
Unity gain bandwidth
Full output frequency (20 Vp_p)

Increase of the output capability

typical
typical
maximum

typical
maximum
typical

typical
maximum
typical
typical
minimum
typical
typical
typical
typical

80 uv/v
S uV/degC
10 uV/degC

40 nA
60 nA
0.25 nA/degC

4 nA
6 nA
0.1 nA/degC
15 M@
10 MQ2
600 M2
10000
6.5 MHz
40 kHz

The circuit of Fig.6 is capable of delivering 50 mA at +10 V and -10 V. The output
can be short-circuited momentarily without causing damage to the circuit. Feedback
networks if used should be connected to the circuit output, not the DOA40 output.

Fig.6. Configuration giving
increased output
capability.

7258862

F10
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2722 010 01011 OPERATIONAL AMPLIFIER DOA 40

Zero adjustment of input current

Each DOA40 input requires a bias current of 700 nA to give zero output voltage. By
supplying this bias current from an external source, the DOA40 output can be made
zero for a driving signal current equal to zero.

In Fig.7a the negative input (pin 3) is to be so adjusted. A 10 M2 resistor should be
connected between the output and pin 3, and the potentiometer adjusted so that the
output voltage of the DOA40 becomes equal to zero. The 10 M2 resistor should then
be removed.

+15V oMo

=== T

25k0
Vo

7258867

Fig.7a. External supply of bias current: adjustment of negative input.

The positive input (pin 1) may now be adjusted with the circuit of Fig.7b. Connect
pin 3 to the DOA40 output, and the 10 M2 resistor between pin 1 and ground. The
potentiometer can now be adjusted so that the DOA40 output becomes zero. Dis-
connect the 10 M2 resistor.

7258868
|j10Mﬂ

Fig.7b. External supply of bias current: adjustment of positive input.
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[

Several publications are available which may be of further interest.

1.

N U W

""Operational Amplifiers", Application Information.

This publication gives an introduction to the use of operational amplifiers as en-
gineering tools. The concepts and terminology of the general operational ampli-
fier, and the properties and accuracy of a typical circuit are presented.

. "Digital to Analogue and Analogue to Digital Conversion", Application Information.

The publication gives detailed information on the construction of both types of
converter.

. "Flux Meter with Digital Read-out", Application Note (Print No.9399 210 00601).
. "Simple Process Control", Application Note (Print No. 9399 214 05501).

. "Electronic Potentiometer", Application Note (Print No. 9399 260 00201).

. "A level Detector Using the Operational Amplifier DOA40", Application Note

(Print No. 9399 260 03101).

The Application Notes (3, 4, 5 and 6) give brief descriptions of practical applica-
tions of the DOA40.

Small discrepancies may be seen to exist interminal location drawings in the above
publications. The terminal locations as given in this Data Sheet are the ones to be
followed.
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DOA42

DIFFERENTIAL AMPLIFIER

RZ 26449-1
GENERAL
The DOA42 is a high-gain, wideband. low-drift d.c. dif-
ferential amplifier which may also be used as an opera-
tional amplifier. The input-voltage offset can be corrected
externally.

A roll -off network is built in to ensure stable operation at
fecedback values between 100 and 60 dB (loop gain between
0 and 40 dB). Data on additional external compensating
RC circuits to be used at lower gain values are given be-
low under "Application information'.

The unit. developed for use with power supplies producing
+15 and -15V, can also be operated from 12V supplies if
reduced output characteristics are acceptable. Some data
are given for use at these voltages under "Technical Per-
formance'.

Dimensions (in mm) and terminal identification

7257778

Fig.1
Drawing symbol

51T 141 $307 +V = positive supply voltage
— -V = negative supply voltage
g — ° = ov = carth and housing
- °. o +In = non-inverting input
f— . o =In = inverting input
f— = ° k1 } _ terminals for external
- L ° ) ko freq. compensation
Trim = for external offset correction
Fig.2 Out = amplifier output terminal
6 +V E; = emitter 1
_]E% ov Ey = emitter 2
-y (@ = collector
+In
Ell Out
! Trim  Fig.3. Terminal location (bottom view)
on 0.1 in grid

7298797

1
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k2

e I ')

DIFFERENTIAL AMPLIFIER

Trim

ki

Circuit diagram

DOA42

LEEEELE

February 1969

Fig.4

be,

13
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9331 019 30112 DIFFERENTIAL AMPLIFIER DOA42

TECHNICAL PERFORMANCE

Ambient temperature range: operating =25 9C to +85 °C
storage =55 9C to +85 2C
Max. case temperature 859C
Power supply +15V+3%, 3. 7mA (typ. )+load current

-15V+3%, 1mA (typ.)+load current

Input data (ambient temperature +25 9C unless stated otherwise)

Open loop gain minimum typical
DC, max. load 106 dB
DC, 10 k€2 load 100 dB 106 dB

Input voltage offset

Initial offset can be trimmed to zero by means of an external variable resistor of
25 kQ between terminals Trim and +V.

maximum typical
Drift with temperature change
(0 °C to +85 °C) 7 uV/degC
Drift with supply voltage change
for +15 V supply + 20 uv/Vv + 10 uv/Vv
for =15 V supply + 20 uv/v + 10 uv/Vv
Input current maximum typical
Each input: bias current 20 nA 5 nA
drift with temperature change
(0 °C to +85 °C) 0.35nA/degC 0.1 nA/degC
Differential: initial offset 4 nA 1 nA
drift with temperature change
(0 °C to +85 °C) 100 pA/deg C 30 pA/degC
Input impedance minimum typical
between inputs S5 MQ2 20 MQ
common mode 1000 MQ
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DOA42 DIFFERENTIAL AMPLIFIER 9331 019 30112

A1

Input voltage

Max. voltage between inputs
Max. common mode voltage
Common mode rejection

Voltage noise (0 - 10 kHz)

Output data

Output voltage (total current 5 mA)

Load resistance

Output resistance

Frequency response

Unity gain bandwidth (small signal)

Full output response (20 Vp-p)
with 10 kQ2 load
with 2 kQ load

Slewing rate (Rjgad = 10 k2)

+5and -5V
+Sand -3V
min. 80 dB typ. 100 dB

max. 15uV (rms) typ. 8 uV (rms)

min. +10V to =10V
min. 2 kQ (short circuit proof)

typ. 150 @

typ. 5 MHz

typ. 45 kHz

typ. 40 kHz

typ. 2.5 V/us

Specifications for the DOA42 used with 12 V supply.

If the DOA42 is used with a 12 V supply the specifications remain the same as those
given for a 15V supply except for the data given below:

Power supply

Input currents

Max. common mode voltage

Output voltage at aload current of 4 mA

Load resistance

Vp =+12V £5%,2.9mA(typ.)+ load current
VN =-12V £5%.0.8 mA(typ.)+ load current

multiply the data given for 15V supply by
0.8

YV, -4V
9V, -9V
min, 2.25 kR

F16
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9331 019 30112

DIFFERENTIAL AMPLIFIER

DOA42

APPLICATION INFORMATION

— Fig.5 gives the frequency response for various gain levels. When the amplifier
is applied with a closed loop gainof less than 40 dB external compensation RC se-
ries circuits have to be connected between the pins k] and k2.

The corresponding external correction networks are given in Fig. 6.

100 7498

gain
(dB)
80 -

60

40

20

-20 1 L 1 1 Il !

frequency (Hz)

— Use as an operational amplifier.

4

1000

7258845

100 k0L

10 kL

|

7258848

feedback = 0
gain = 100 d8

feedback = 40 dB
gain =60 dB

feedback = 60 dB
gain=40dB8

feedback = 80 dB
gain = 20 dB

feedback = 100 dB
gain=0dB

Fig. 6

For use as an operational amplifier the terminals E], Eg and C should be inter-

connected directly across the pins.
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DOA42 “ DIFFERENTIAL AMPLIFIER 9331 019 30112

- Use as a differential amplifier with a high input impedance.

Operational amplifiers used as differential amplifiers have a rather low input im-

| pedance, because the input impedance of the negative input isequal to R1 (see Fig.7).
which is limited.

vll

R1 R
— R2 ==V,
Vi2
7258818
Ro
Fig.7
7

Resistors R2 and R give symmetry to the input. For high input impedance differen-
tial amplifiers a set-up with 3 operational amplifiers is often used (Fig. ).

R1 Ry
Vi—1+
—
L - R2 —Yo
Vo —+ 7258819
Ro
7 Fig. 8

With one DOA42 a high input impedance differential amplifier can be obtained as
follows:

7258820

Fig.9
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9331 019 30112 DIFFERENTIAL AMPLIFIER DOA42

The input impedance is high for both inputs. The transfer formula then is:

Rf 2R Rf (R1 = R2 Rf Visin = Visa
VO = i (1 +_I>+ £ }_ t( : ) 1 +(__t _ J) (.I'I'l. be
Vin RO R1 + R2 R1 + R2 Vin RO Vin

where V., = common mode voltage, Rf = fecdback resistance, Vhe = base-emitter
voltage.

Thus, for R2 = R1 and RQ = Rf %:1_*-%

In this configuration Rg > 10 k.

The input impedance of this circuit is equal to the input impedance (min. 5 M) of
the normal DOA42 configuration without feedback (E1. E2, C shortcircuited). In
those cases where a high input impedance differential amplifier is required. the
DOA42 offers a unique solution.

ACCESSORIES

A printed-wiring board (see photograph) providing plug-in facilities for the DOA42
can be ordered scparately under catalogue number 4332 000 00501.
This board will also accommodate a trimming potentiometer.

RZ 26423-5

111117 —

May 1970 F19




2722 010 00001 DZD 40

DIFFERENTIAL ZERO DETECTOR

GENERAL

This unit can be used as a zero detector, voltage comparator, polarity detector,
adjustable discriminator or differential amplifier.

Its feature of offering compatible signals for digital systems (e.g. composed of cir-
cuit blocks of the 10- or 20- Series) makes this unit a natural interface in hybrid
systems.

The DZD 40 has been used succesfully in a wide range of instruments and control
systems:

- digital to analogue and analogue to digital con-
verters

flux meter with digital read out

automatic pH control system 6 |6 [s|7]s |3
electronic potentiometer 3 7
voice or no-voice detector i DZD4O m
automatic frequency characteristic testing =

over and under voltage detection

s e ) |4 1215 |12
- over -dissipation switch in transmitter power stage 225717
- servo control
- gas leak detector. Fig.1 Drawing symbol
Dimensions in mm
<+——— 54.85max -
{ F e
508 o o & 8 @@ max
’ 191 NN ‘
o Sl . . . .
5.08 The complete circuit is potted in-
side a metal can with 19 wire ter-
T minals.
The can is internally connected to
:112 the OV supply (terminal 10).

J

| L .

* 2

187 06 —»|=
min

‘ 72492691

Fig.2

LI
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DZD 40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Ambient temperature range

operating 0 to 70 °C
storage -40 to +85 °C

Power supply

Supply voltages VP + 12V + 5%, VN= - 12V +5%
Vp— + 15V + 1%, VN= - 15V + 1%
(Vy = Vg = va— approx. Vp)

Nominal consumed current at nominal

values of Vp and Vy Ip =6 mA, IN = 8.3 mA

CIRCUIT DESCRIPTION

The differential zero detector comprises a two stage d.c. - coupled differential
amplifier followed by an OR-gate and an inverting amplifier.

Avoltagedifference betweenthe input terminals W and W, is amplified about 1000 x
by the two stage complementary differential amplifier (TR}, TRy, TRg3, TR4).This
amplified voltage difference is applied to the bases of TRg and TR,,.

As long as | VA1 - Vag | islessthan a certainvoltage, TRy is conducting.

If this voltage is exceeded TRg or TRy becomes conducting, the base current of TRy
(via R () diminishes, the voltage across Rj4 goes up and TRy is cut off. So if the
input voltage difference between W; and W, has a certain value either TR or TRy
are conducting (depending upon the polarity of | Vw; - VW |) and TRs is not conduc-
ting. From this it can be seen that VQl and VQzare in phase opposition with regards
to Vyy, and Vw,-

Truth table inputs outputs
v o Q Q Q3
high high high high low
high low low high high
low low high high low
low high high low high

High-high and low-low in the input rows indicate that signals applied to the inputs
differ less than the trip value.

High-low and low-high in the input rows indicate that the voltage difference applied
to the input exceeds the trip value.

In the output columns, high stands for +12 V and low for 0 V approximately.
It will be noticed that only one output terminal will be low for any input combination.

Current mode switching (no bottoming of transistors)is used to obtain high switching
speeds and to reduce loading of the amplifier.

For this reason the terminals Q, and Q2 should be connected to terminal 0 V if not
used and they should be clarnpedl with diodes (as for TR ) if they are used.
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2722 010 00001

DIFFERENTIAL ZERO DETECTOR

DZD 40

|¢r ]
&
. 4
e
A
TR2 l -
Z
TRS | =
Q
@ SRS
1 |
| ':Im R3 R8 R9 R"U TR6 !
JJQZ
| O
| R12 TR? } nA2
| WINEE
| o
R& R6 | 1
I R4 |
| |
R r 1 _.J
ovVo1 N O3

Fig.3. Circuit diagram
Terminal P' should be connected to terminal B for fixed bias or to variable resistor

Ry for fine-gain adjustment.

Avoid a shortcircuit between terminals Qg and N, as this will damage diode D; .

nc. A,

7253340

Fig.4. Terminal location

11111
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DZD 40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

LI

Oscillograms of some voltages with an input voltage of 8 mVp-p' 100kHz, are shown
in the figures below.

> ] ]
S /7 b /£ P —
EI Vo, Vo,
z‘T
2
VARV ENZR VAR Sp=s \
ALY /\ \_//\\ Vo, K
2us/div. 2us/div.
Fig.5 N Fig.6 =
INPUT DATA
Differential off-set voltage after balancing
(see "Initial adjustments') 0.1 mV
Voltage drift as a result of a change in tem-
perature, measured at a source impedance
of 10 k2
typical value 3 uV /degC
maximum value 5 uV /deg C
Differential sensitivity (|VW1 — VW2| ) adjustable by means of gain control

resistor Rg between X and Y; see
graphs below

7298063

6
>
E A9
= e
3
1 4
g / b
/ /’
T 2 / - -~
/C
/ //
d
0 T
0 100 200 300 400
—Rg()
Fig. 7

The curves a and d are worst case limits at Tympp = 0 ‘e,

Curve gapplies to the minimum input signal at which TRg or TRg is
conducting (VQ; or VQ, is low) and TR7 is not conducting (VQ3 is high).
Curve d applies to the maximum input signal atwhich TR5 or TRg is not
conducting (VQ1 and VQ2 are high) and TRy is conducting (VQ3 is low).
The curves b and ¢ give'typical values at T, = 25 °c.

Curve b : as a.

Curve E :as E
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2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD 40

N = input requirement factor for
frequencies over 100 kHz (1.8
at 200 kHz, 1 up to 100 kHz)

Fig.8

E . \ [Tarmb =0°_c
-~ ~
7; \\
- \
i;. 6 \\
T T — RG=300 Q
—]
4 \~\
\
\-\ e 1200,
\
2 B 400
g 80 100 120 140
— R, (k)
Fig. 9

The curves apply to the minimum input
signal at which TR5 or TRg is conducting
(VQl or VQq is low) and TR7 is not con-
ducting (VQ3 is high).

Maximum value of IVWl - Vi, | to avoid
extra delays
Maximum voltage between input terminals

Frequency range

Maximum common mode voltage
Common mode rejection

| Va1 - Va2| (typical value)
Differential off-set current

Current drift as a result of a change in
temperature (typical value)

L~
0 100 200 300 400
— frequericy (kHz)
7298065
', o
= Tomb=O°C
Es
7’
£3
2 '%
\\30
T \0“2
N
2 120,
Q| \
0 S~
\_\ \\ \\
e ———
0 80 100 120 140
— Ry (k&)
Fig. 10

The curves apply to the maximum input

si

gnal at which TRg and TRg are not

conducting (VQl and Vq, are high) and
TR7 is conducting (VQg is low).

700 mV
5V

0-200 kHz. From 100 to 200kHz the
differential sensitivity reduces; the
input voltage must be multiplied by
the factor n (see Fig.8)

+ 2V

80 dB
< 30 nA

1 nA /deg C

L]

September 1967
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DZD 40

DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Differential input resistance (R;)

see Figs.11 and 12

Common mode impedance (typical value) 1.2 MQ2
ZOC 7298087
Ri | __—a
(kQ) b
o ==
100 ’ v
Tomp =25°C]
00 100 200 300 400
—Rg (L)
Fig.11

Curve a :
Curve b :
Curve c :
Curve § :

typical differential input resistance

typical input resistance between each input and 0 V
minimum differential input resistance

minimum input resistance between each input and 0 V

2 7298064
=
00 20 40 60 80 R T
. _tiat Tamb
— Tamb (°C) Pl Y e Ty =55 00
OUTPUT DATA
Outputs Aj and A
Voltage gain see Fig. 13
Maximum undistorted voltage VA1 =8 Ay 1V
Band width at 3 dB 0 - 150 kHz
Minimum load resistance 100 k2
Outputs Qj and Q2 *)
Maximum current at VQ > 0V **) 3.5 mA
Load resistance 3.6 kK2
Output Q3 V and P* V and P' not
interconnected interconnected
Maximum current 2.5 A 3«5 mA
Load resistance 5k 3.6k

+ ) If the outputs Q; and Q2 are not used these terminals should be connected to

terminal 0 V.

** ) Clamp diodes (e.g.BAX13, BAY38, 1N4009) must be externally connectedtoQ;

and Qg.

F26
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2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD 40

zooc 7298061

voltage
gain

T 1600

1200 \
typicc'l\
\

800 \

maximum

3
4 4 "
VWil

400 \ N Tamb=

~~J 70°C

N~ i 25°C

0°C

0
0 100 200 300 400
— Rg (L)
Fig.13

APPLICATION INFORMATION
Application hints

i [

Avoid a shortcircuit between the terminals Q3 and N as diode D; (see diagram)
will be damaged.

. In order to avoid instabilities due to transient switching voltages arising on sup-

ply lead inductance, the supply terminals N and P should be decoupled directly
to terminal 0 V by means of low inductance capacitors.

. For slowly diminishing voltages below the trip level the dv/dt of the zero going

output at Qg will be approximately 10000 times as that of the input signal.
In case a faster dv/dt is required, the voltage at Qg should be applied to a pulse
shaper (e.g. PS10, PS20).

The terminals Q and Q2 provide signals that can in most cases directly be used
to trigger units of the 10- and 20- Series or logic circuits having similar input
requirements.

. In circuits where high voltages might be detrimental, it is good practice topro-

tect the inputs by an antiparallel diode circuit, thereby limiting the voltage.

If possible, arrange the circuit so as to avoid common mode voltage presence
on inputs.

. With a.c. input signals of over 10 kHz a capacitor of 2200 pF should be connect-

ed to the terminals Z and 0 V. Then only d.c. common mode voltage is allowed.

. If terminal V is left unconnected the resistance load on Q3 can be 3.6 k2.
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DZD 40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

I

Initial adjustments

Connect a trimming potentiometer (Rp, see diagram) of 50 k2 to the terminals C1
and Cy, slider to terminal P'. Place the slider in the centre position.

Short circuit the input terminals W, and W,.

Connect a resistor to the terminals X and Y to obtain the desired gain (see "Sensi-
tivity", next section).

Connect a d.c. millivoltmeter with high input impedance or an oscilloscope to the
terminals A; and Ag; the meter or the oscilloscope must be floating.

Apply the supply voltages; allow a few minutes for block temperature distribution to
reach a stable value of reading of the amplified off-set voltage on the millivoltme~-
ter.

Correct the off-set voltage by turning the slider of the trimming potentiometer in
such a way that minimum reading on the meter or the oscilloscope is obtained.
When reading comes below 20% of full-scale value, switch to higher meter sensiti-
vity. A correct adjustment will show a final value of a few millivolts, depending
upon the actual gain.

Observe the voltmeter or oscilloscope for some time after balancing has been ob-
tained; the reading should be stable.

Remove the shortcircuit of the input terminals and remove the voltmeter or the
oscilloscope. Leave the slider of the potentiometer in optimum position.

Notes - In case no particular requirement for balance is to be met, the trimming
potentiometer can be replaced by resistors having the value found during
the balance procedure.

Un-balance will give unequal output wave shapes on Q; and Qg as well as an
alternation of two forms on Qg with a sinusoidal input voltage.

Coarse adjustment can be done by connecting a resistor (Rg, see diagram) to the
terminals X and Y; if a trimming potentiometer of 500 2 is used for this purpose
the gain can be set over a wide range. The terminals P' and B must be interconnec-
ted. For the correct value of RG, see Fig. 7. After the resistor between the ter-
minals X and Y has been adjusted, fine adjustment can be done by disconnectingter-
minal P' from terminal B and by connecting a variable resistor (Ry;) of 150 k@ to
the terminals Z and P' (without influencing the input impedance).
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2722 010 00001

DIFFERENTIAL ZERO DETECTOR

DZD 40

APPLICATION SUGGESTIONS

Low voltage zero detector giving zero output at zero input

l6 |16 |5 17|18 |13

Vinput << 5 Vp-p or 5 Vdc
VQ3 =+Vsupply aslong as Vippue

x 3 |7 is higher than the trip level.
\(/;;v)t { 1 02040 184 Vas VQ3 =0V as Vippyt has reached
v L2 the trip level.
& Z5 T2 IfA V-mqu is an a.c. signal VQ3
will be high apart from the zero
7258821 crossing points i.e. the unit
7 acts as a bidirectional pulse
shaper, see Fig.15.
Fig.14
Vinput
(mV)
[ |
0= N f
I [ I
| I 1 [
| [ Il
| I Il
12v-- i
T
Va3 . _:
Fig.15 —
R et
U 7258822
High voltage zero detector giving zero output at zero input
R _ |6 [6 |5 [17]i8 |13
t 7
Voot (W D2 DZD40 5 Vas
W) -+ 1 12| P
4 |25 |12
7258825 Fig' 16

4

VQ3 =+Vsupply as long as Vippyt is higher than the trip level. VqQg =0V as Vinput
has reached the trip level. If Vippyt is an a.c. signal Vqg will be high apart from
the zero crossing points i.e. the unit acts as a bi-directional pulse shaper (see
Fig.15). Dj and D2 limit the input voltage. R serves to stay safely within diode
current limits and loading of signal source possibilities.

If input frequency exceeds 10 kHz a capacitor of 2200 pF should be connected to the

terminals Z and P'(see Figs.3 and 4).

May 1970
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Low voltage zero detector giving complementary outputs
le |16 |5 [17]18 |13

3 J
Veout 1 8 Viar+a2)
(mv) v 1 0zo80 14 Vas
A [2Ts |12 —
~ S8\
Y
R
Fig.17 L
(RL, = min. 3.6 k) V.
+12V 75882
Vmput
(mV)
|
0
|
|
|
|
- +- - =
|
Viar+a2) |
|
s |
|
|
Va3 |
! |
Flg' 18 0--- hT‘ — 7153522

VQ may be obtained as well with this circuit, but then it is advisable to give Q;
and'Q, a capacitive load of 200 pF or more.

High voltage zero detector giving complementary outputs

R ls |16 |s |17]1s |13
v Tm T : Z Viai+a2)
(j) G[ A . DZD40 i ] Vas
2|15 |12
o T T2 |
S ST\
Fig. 19 RL
(RL, = min. 3.6 kQ2)

+12V 7258826
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Low voltage comparator giving zero output at zero difference input

l6 |16 |5 |17]18 |13

— 3 L
8
T i DZD40 — Vas
—
Vx 4
i Vref la 2|5 |2
v

7258827
7

Fig.20

Vx and Vref <1V
VQ3 =0V, if |Vx - Vref| < trip level

Low voltage comparator giving high output at zero difference input

|6 |16 |5 [17]18 |13

3 7
7 E—— ) Vi +q2)
T g DZD4O i Vaa
- |4 [2]5 |2

4D
e /

Fig.21. (RL = min. 3.6 k)

R

+12V  7zses2s

V(QL + Q) = highif |Vy = Vieg| =0V.

High voltage comparator for d.c. voltages

v T l6 |6 |5 |17]18 |13
Vret ) __DZ 3 ;—1
l Y ; DZD40 = Vo
=
I [2 s |2
Flg‘ 22 7258829
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The outputs can also be arranged as in Fig. 21.

This circui

t avoids common mode difficulties. The clamping diodes D) and D, are

to be used if the voltage between 3 and 1 could possibly exceed 5 V.

Note - Vyef and Vi are to be operating in series (i.e. not opposition).

vref

Example -

The voltage between the terminals 0V and W will
be zero if

Ry and R, can be selected taking into account the
loading of the sources Vy and V.

7258830

Fig. 23

Vx is a potential between + 60 and + 95V with respect to the OV line.
Vr is a properly connected reference source of 5 V. Both sources can be
loaded with ImA max.

It is desired to produce a positive output signal whenever Vy = 80 V. As
Vxmax = 95V, the total voltage across Rx + R, is max. 100V. To stay
within loading Ry + R . must be approx. 100 k2.

Furthermore - @ for zero detection at 80 V, so Ry = 16 R

Ry 5
When Ry = 6.8 kQ a trimming potentiometer of 150 k2 can be used for

Ryx. The output can be taken from (Q; +Qj) as in Fig. 21.

e

Polarity detector
Use is made of the terminals Q; and Qg, if desired terminal Q3 can be used to
indicate zero difference input.

+12v

o1 ]

16 |6 |s 1718 |13
3 7|
T : DZD4O ?u Va3
T -—-‘
”I" o I2[® e
g 02 -
+12V zsman Flg 5 24
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2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD 40

vqQ is low, if Wy (terminal 3) is high.

VQ2 is low, if Wy (terminal 1) is high.

Clamping diodes across the inputs can be omitted if the input voltages are < 1 Vp'
This circuit is extremely useful in servo control, directiondetermination andtoler-
ance automation.

To avoid common mode influence le and sz should be made lower than 2V (re-
sistive step down).

{1
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2722 010 02001 PSM40

PHASE SHIFT MODULE

GENERAL

This phase shift module is designed for use in conjunction with a trigger source
(e.g. TTM) for the control of the conduction angle of thyristors.

It can be used in single-phase, half- or full-wave applications for control of thyris-
tors operating with an a.c. supply of 15to 10000 Hz. The control range is better than
10 to 170°. Three PSM's can be synchronised for 3-phase full-wave control.

An important feature is that one can make a choice

between two operation modes, i.e. either linear [14]5 |15]16]17]18

control of conduction angle by means of a control

voltage or linear control of the average voltage ] PSM40 2. -—
across the thyristor load (cosinusoidal control). In

the latter case the average thyristor load voltage T Tzlz[3 [&]0

can be made independent of the a.c. supply voltage N

(see "CONTROL FACILITIES"). Drawing symbol

Dimensions in mm

54.85 max

V o) o] ) The complete circuit is potted inside
S E & W el e el e 167 a metal can with 19 wire terminals.

® o o o o o o max
’ 10} 10}

270
max

18.7 206 —»|=
min

S 77692691
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PSM40 PHASE SHIFT MODULE 2722 010 02001

CIRCUIT DESCRIPTION

For operation on 50 Hz, terminals 2 and 3 have to be interconnected. Transistor
TR is conducting during most of the period that the synchronization voltages are
present on S1 and S2. Thereby the collector of TR will be at a low voltage, there-
fore TR will be non conducting during the time that TR] conducts. As soon as the
value of the synchronization voltage becomes lower than the diode forward voltage
drop (around thezero crossing of the synchronization signal) TR] ceases to conduct,
TRy rapidly charges Cg. A few electrical degrees after synchronization zero TR}
becomes conducting again, TR, cuts off.

TRy discharges Cg during the half cycle to zero volts. TR4 and TRg constitute a
long tailed pair comparator. As long as the voltage to the base of TR4 exceeds that
applied to TR5, TR4 is conducting and TRg is off. Consequently base current will
flow to TR¢ through R14 and TRg will conduct. The emitter current of TRg drives
TR7 into saturation so that the output Q will be at a low potential for the time that
the voltage on point 2 is higher than that applied to the control input terminal C.
The discharge of Cgas a function of time can be made linear by means of TRgacting
as a constant current discharger or cosinusoidal discharger by using different cir-
cuit connections.

817

w N
o—t

ol
o

D4

D5

Circuit diagram

[
S, S, nc.

7253341

Terminal location
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2722 010 02001

PHASE SHIFT MODULE

PSM40

TECHNICAL PERFORMANCE
Operating temperature range

Storage temperature range

Power supply
Supply voltage

Consumed current

-25to +85 °C
-40 to +85 °C

Vp=+12Vi 5%s VN = =12V + 5%

or
Vp=+12V+10%, VN = =12V +10%
or
Vp=+12V -10%, VN = =12V -10%

I = IN = approximately 10 mA
(gxcluding load current)

Note - As the output voltage VQ is dependent upon switch on sequence and rise time
of the supply voltages, it is recommended to short circuit terminal Q tempo-
rarily to terminal O when switching on.

Input data

Control voltage (V¢)
absolute maximum
absolute minimum

Control current (I¢)

Maximum wiring capacitance
at the control input (terminal C)

Output data

Output voltage (VQ)
high level (TR7 non conducting)
low level (TR7 conducting)

Output current (IQ)

Minimum control range of conduction
angle (9)

SV

(VY

0.5to 0.33 mA P —
200 pF w—
max., 15V

max. 0.5V

min. oV

max. 25 mA at VQ =max. 0.5V
(Tamp = -25 °C)

10 - 1700

September 1967

F37



PSM40 || PHASE SHIFT MODULE

2722 010 02001

111

synchronization
voltage on

T
|
|
|
|
|

TN

———

£ 4%
N/

terminal Sy or Sy

1
|
|
|
|
‘[ output voltage (Vg)

swefl 19
<10° ¥ max
e -
= [TTT]
[ Vp=126Vp1A
o ' (|
g* =
9 12V
>
3 -
3 Z Ll ¥
E L7 1 -
. 9 T
o -
>
0 1
0 30 60 90 120 150 180

—— conduction angle (deg)

Linear control
Synchronization
Synchronization voltage (Vg)

Nominal synchronization current (Ig)
at linear control
at cosinusoidal control

—— control voltage (V)

7298202

7298201

(&

[] ]

2 T asee
N
pas =

3 192Vrms

A ]
/ T
2
pet ]l

1 ZZ ——

ol

0 30 60 90 120 150 180

—— conduction angle (deg)

Cosinusoidal control

24 Vs, +15%, -20%

approx. 4 mA
approx. 8 mA

The synchronization voltage can be supplied by a transformer with or without a
center tap and preferably provided with an electrostatic screen between the primary
and the synchronization winding to avoid capacitive zero shift.

When a transformer with a centertap is used the outputs of the transformer have
to be connected to the terminals S} and S9, whereas the center tap is connected to

terminal 0.

When a transformer without a center tap is used the outputs of the transformer have
to be connected to the terminals S; and Sp. Furthermore two diodes OA200 or an
equivalent type, have to be connected with the cathode to the terminals S and S,
whereas the anodes of these diodes have to be connected to terminal 0.
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2722 010 02001 PHASE SHIFT MODULE PSM40

Synchronization frequency range 15 to 10000 Hz

When the terminals 2 and 3 are interconnected the unit can be used at a synchroni-
zation frequency of 50 Hz.

For frequencies higher or lower than 50 Hz the terminals 2 and 3 have to be left dis-
connected and an external capacitor hasto be connected between the terminals 2 and
0. 11

Capacitance as a function of the frequency: C = = uE

CONTROL FACILITIES

Linear conduction angle control

The conduction angle is proportional to the control voltage. The terminals 5, 15
and 16 have to be interconnected. The terminals 15 and 16 can also be intercon-
nected by means of an adjustable resistor, in case of multi-phase operation.

The conduction angle can be controlled by a voltage level on the control input (ter-
minal C).

When the control voltage is derived by a potentiometer from the d.c. voltage which
supplies the conduction angle determining part of the circuit (terminal 16) the vari-
ations of the conduction angle, caused by supply voltage variations, are greatly
reduced.

Cosinusoidal control of the conduction angle

The course of the conduction angle (¢) as a function of the control voltage (V.) is
given in the formula:

¢=arc cos (1 - aV.), in which

B 11

a = approx. VS
rms

At a constant value of the control voltage the variations of the average voltage
across the thyristor load, caused by the mains voltage variations, can be greatly
reduced as follows.
The conduction angle determining part of the circuit has to be supplied by a full-
wave rectified voltage (proportional to the mains voltage) and bya smoothed voltage
derived from the mentioned voltage.
Therefore the terminals 14 and 5 have to be interconnected and the terminals 17
and 18 have to be interconnected directly or by means of an adjustable resistor
(multi-phase operation). Furthermore an electrolytic capacitor of 100 uF, 40 V has
to be connected between terminals 18 and 10.

11
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PSM40 PHASE SHIFT MODULE 2722 010 02001

ADJUSTMENT

1. Single-phase operation

To obtain a conduction angle of 0° at a control voltage of 0 V, a resistor has to
be connected between terminals 1 and 4. For determining its value the following
procedure has to be done.

Connect an adjustable resistor with a control range up to 47 k2 between the ter-
minals 1 and 4, a resistor of 1 k2 between the terminals Q and P and a d.c.
voltmeter between the terminals Q and 0. The control input terminal C has to
be connected to terminal 0. Furthermore the necessary interconnections for
linear or cosinusoidal control have to be made. Apply the synchronization and
d.c. supply voltages.

The output voltage will be about 0 V when the adjustable resistor has its maxi-
mum value. This resistor has to be decreased until the moment the output volt-
age starts to increase. The conduction angle is now close to 0° at a control volt-
age of 0 V.

The unit is ready for use after the resistor of 1 k2 and the voltmeter are re-
moved.

Note - After the resistance value has been determined the variable resistor may
be replaced by a fixed resistor of the same value as the inherent stability
is such that no readjustment will be required.

Typical value of the resistor for linear control: 10 k2, for cosinusoidal
control: 33 k2.

2. Multi-phase operation

To obtain equal conduction angles of two or more PSM's at a common control
voltage within the whole control range the following has to be done.

a. Linear control

Interconnect the terminals 5, 15 and 16. Apply the d.c. supply voltages; the
synchronization voltage is not applied. Measure the voltage on terminal 2.
This voltage should be equal for all PSM's. If there is a difference between
the voltages on terminals 2 a resistor has to be inserted between the termi-
nals 17 and 18 of the unit with the highest voltage on terminal 2. The value of
this resistor is approximately 1 2 per mV voltage difference. For further
adjustment, see 2c.

b. Cosinusoidal control

Connect terminal 5 to 15 and terminal 17 to18. Apply the d.c. supply voltages
to the terminals P and N and a d.c. voltage of 30 V to terminal 18; the syn-
chronization voltage is not applied. The same measurements have to be done
as for linear control.

If there is a difference between the voltages on terminal 2 of two PSM's a
resistor has to be inserted between the terminals 17 and 18 of the unit with
the highest voltage on terminal 2. The value of this resistor is approximately
3 ©2 per mV voltage difference. For further adjustment, see 2c.
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2722 010 02001 PHASE SHIFT MODULE PSM40

c. With the adjustments described in 2a and 2b the conduction angles of the units
will be equal at high values of the control voltage (> 4 V). To obtain equal
conduction angles at low values of the control voltage the following has to be
done.

The units have to be connected for the desired mode of operation.
Adjust one unit so that a conduction angle of 0° at a control voltage of 0 V is

obtained (see 1).

Apply a control voltage of 1 V to all units. Connect a d.c. voltmeter between
output Q of the unit which has been adjusted and output Q of the unit to be ad-
justed. These outputs have to be connected via a resistor of 1 k{2 to terminal
P. Vary the value of the resistor between the terminals 1 and 4 of the unit to
be adjusted, until minimum reading on the voltmeter has been obtained. Now
the conduction angles of both units will be equal within the whole control range.
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322 026 71951

STICKERS

These are drawing symbols of 40-Series circuit blocks printed on self-adhesive,
transparent material on which one can write. They can be used for fast preparation
of system drawings.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below.Each sticker can be separately detached from the sheet, with-
out cutting., Catalogue number for 50 sheets: 4322 026 71951,

|14]5 |15]16]17 |18

6
: ° >
— PSM40 = DOALO
7Tz
M zl2[3 a1 o
|14]5 |15]16]17 |18
=) PSM4O L

I 2]z [a]alr

S

7.
8

DZD40 e
S 7

[a [2]5 T2

l6 |16 |5 |17]18 |13

DZD4O

(&[]~

la - 2s 2

i
|
I
|
|
|
I
I
I
I
|
I
I
I
|
I
|
I 6 |16 |5 |17]18 |13
I
I
I
I
I
I
|
|
|
|
I
|
|
I
I
I
|
|
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GENERAL 50- Series

INTRODUCTION

thumbwheel
auxiliary module switch
G front fagade
indicator module RZ 24173

The 50-Series contains uni-directional and bi-directional decade counters with direct
display and a number of auxiliary modules offering a complete range of building
modules for industrial automation and control.

The use of silicon semiconductors, including silicon-controlled switches (SCS), en-
sures reliable operation over a wide temperature range.

The simple rules regarding electrical interconnections, mounting accessories and
interwiring of the compact self-contained cases, make the 50-Series ideal for imme-
diate installation and assembly in a large variety of applications. Preset program-
med control with the aid of compatible preset switches and input/output devices offer
excellent possibilities for:

industrial batch counting
automatic winding machines
sequential control and timing
numerical control systems
automatic weighing and dosing
speed control, etc.

{11111
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50-Series

INTRODUCTION

GENERAL

MODULES

The 50-Series comprises the following modules:

type

description

catalogue number

NIC50

RIC50

MID50

SID50

SU50

3.NOR50

4.NORS51

PSRS50

LRD50

PDUS0A and
PDUS0B

Uni -directional decade counter with decimal
outputs and direct display. The use of sili-
con controlled switches allows for direct
drive of the numerical indicator tube.

Bi-directional decade counter with decimal
outputs and direct display. The use of sili-
con controlled switches allows for direct
drive of the numerical indicator tube.

Integral buffer memory with direct display.
Accepts decimal information from NIC50 and
RICS50.

+ and - signindicator driver withdirect dis -
play.

10 position thumbwheel switch for preset
counting (type 10P1C).

Buffer adaptation stage and double NOR for
sequential and combinational logic opera-
tions. The latter can be cross connected to
form a d.c. memory function,

Quadruple NOR for sequential and/or com-
binational logic operations. Two d.c. mem-
ory functions can be made from the four
NOR's.

Pulse shaper combined with an automatic/
manual reset unit,

300 mA, 30 V output stage for lamp and re-
lay drive.

Printer drive units

2722 007 03001

2722 007 04001

2722 007 05001

2722 007 06001

4311 027 82321

2722 007 00001

2722 007 00011

2722 007 01001

2722 007 02001

2722 007 08001
2722 007 08011

G4
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GENERAL INTRODUCTION 50- Series

type description catalogue number

PSUS0 Power supply unit 2722 151 00061
Input: 110, 220, 230, 240 V.
ilo%w _15%;
45 to 65 Hz
Output: a) 24 Vd4c, £5%, 250 mA
(logic supply)
b) 250 Vyc, +18%
(supply for 12 indicator tubes)

DCD50 General purpose decade counter and divider 2722 007 07001

ECAS30 Empty case assembly 2722 007 89001

For detailed electrical information on the above-mentioned modules, see the rele-

vant data sheets; for data on the SUS0, see the data sheets of thumbwheel switches

4311 027 8.....

For detailed application information the Application Book "'Design with 50-series mod- «—
ules", print number 9399 263 06001, should be consulted.

RZ 23932-1
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50- Series INTRODUCTION GENERAL

— MOUNTING ACCESSORIES
Front fagades for indicator modules (NIC50, RIC50, MIDS5S0 and SIDS0)

Front fagades are available for one up to and including six indicator modules. They
are provided with a coloured polarised screen.

number of
type indicator modules catalogue number
FIC 1 1 4322 026 70340
FIC 2 2 70350
FIC 3 3 70360
FIC 4 4 70370
FIC 5 5 70380
FIC 6 6 70390

Mounting fagades for thumbwheel switches (SUS0)

Mounting fagades, giving facilities for mounting one up to and including six switches,
are available.

number of
type switches catalogue number
FMF 1 1 4311 027 80598
FMF 2 2 80608
FMF 3 3 80618
FMF 4 4 80628
FMF 5 S 80638
FMF 6 6 80648

Mounting aids for auxiliary modules (3.NORS50, 4,NORS51, PSR50, LRD50, PDUS0A,
PDUSOB and DCDS0)

Mounting bar, catalogue number 4322 026 70170
Self tapping screws (2 pieces), 4Nxi", catalogue number 2522 163 01005
Washer (M3), catalogue number 2522 600 16016
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GENERAL

50 - Series

CONSTRUCTION

The various functions are housed in plastic cases, of which the dimensions and ter-
minal locations are shown below.

Each module is provided with pins for soldering and wire-wrapping.
DIMENSIONS
The dimensions in the figures are given in mm; for inch values see the tables.
Indicator modules (NIC50, RIC50, MIDS50 and SID50)
252
¥,
g 83
¥ b
9|
89
i_-\—__!
=S ‘0.761(0.&
-l L—12 —
- 18 7258711
mm inches mm inches
3 0.118 60 2,362
3.81 0.150 63 2,480
4 0.158 67.7 2.665
9 0.354 78 3.070
12 0.472 89 3.504
18 0.708
25.2 0.992
54 2.126

For detailed information on wire-wrapping, see the Application Book "Design with
50-Series modules, print number 9399 263 06001 .

T
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50— Serie

S

CONSTRUCTION GENERAL
Thumbwheel switch (SU50)
I Y
w ﬁ*t—ﬂ
!
! q
i el <
| “l8g
;x:— »rlﬂ— T4
o
- g
{ Y
EN N "
2 [ 475 A 12.72,
525 )
709 724696591
mm inches mm inches
2 0.078 -0 -0
3 0.118 46'5—0.5 l'831—().02
3.81 0.150 47.5 1.870
5.5 0.216 52.95 2.067
_=0 -0 56 £0.15 2.205 +0.006
12.7 5.1 0-5_9.004 65 2.559
70.9 2.791
=
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GENERAL

CONSTRUCTION

50- Series

Auxiliary modules (3.NOR50, 4.NORS1, PSR50, LRD50, PDUSOA, PDUS0B and DCD50)

i

126
't jt ‘{*
! [e—> :
™ I
_ |
=] | <o}
© | 58
r3) |
o |
™ |
=0 )
s I +
4u8 | 9 72526131
. 52 .18
mm inches mm inches
2 0.078 18 0.708
0.1 0.004 47.6 1.874
— 0 ol 0 52 2.047
3.81 0.150 56:4:0.1 2.205+0.004
4.8 0.189 65 2.559
2.6 0.496
Fagades
- B2 . ] B1 N
S LSS
====ﬁ 'Y i . ]
© ~ o | Iri-—-""-" —
© of @ | kleec—acas ™
N -——— - 2. N —J
»He 2“ > 7252450

Mounting fagade for thumbwheel
switches
(For By see next page)

Front fagade for indicator modules
(For By see next page)

mm inches

1 0.039
24 0.945
31 1.220
66 2.598
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50- Series CONSTRUCTION GENERAL

indicator modules thumbwheel switches
number - 7
width By width By
of modules : _

mm inches mm inches
1, 35.4 1.39%4 24 0.945
2 60.8 2.394 36.7 1.445
3 86.2 3.39%4 49.4 1.945
4 111.6 4,394 62.1 2.445
5 137.0 5.394 74.8 2.945
6 162.4 6.394 87.5 3.445

MOUNTING
Indicator modules (NIC50, RIC50, MID50 and SIDS0)

|
:
|
|
|
|
.............................. e—

72526143

The module is fixed toa mounting panel by means of twoscrews. The maximum thick-
ness of the mounting panel is 4 mm (0.157 inch). The aperture in the mounting panel
is proportional to the number of indicator modules (see table below).

The front fagades clip in to the indicator modules.

3 s number width A
/ / of modules mm inches
o 1 25.4+4+0.5 1+0.02
- // 2 50.8 +0.5 2+0.02
s /i 3 76.2+0.5 | 3+0.02
o i 4 101.6 +0.5 4+0.02
// 5 127.0+4+ 0.5 5+0.02
g 6 152.4+0.5 6+0.02
l
A
7252415
(60%0"% mm = 2.3627) %" inch)
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GENERAL

CONSTRUCTION

50-Series

Thumbwheel switches (SU50)

mounting fagade

panel

washer
screw

—= |
|
|
|
|
|
|
|

——

72494661

The switches can be mounted in panels with a thickness up to 4 mm by means of
mounting fagades and the screws'andwashers supplied. When the panel thickness
is less than 4 mm (0.157 inch), additional washers must be used between the panel

and the switch.

The dimensions of the necessary apertures in the mounting panel are given in the
drawing below; the outline of the mounting fagade is indicated by a dash line.

iy ———

“(n-1) 127

]

(n-1) 127 +24

7251686.2

(n = number of switches)

mm inches
-0 -0
e X 0-216_4 004
9 0.34
12.7 0.5
24 0.945
29 1.142
47 1.851
56 +0.15 2.205 +0.004
65.7+0.2 2.587 +0.008
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50-Se

ries

CONSTRUCTION

GENERAL

Auxiliary modules (3.NOR50, 4.NORS51, PSR50, LRD50, PDUS0A, PDUS0B and DCD50)

Auxiliary modules are to be fixed to a mounting panel with the aid of two metal bars
(available in standard length of 21 positions).
The fixation of each module to the metal bar is done with two self tapping screws
(4N x finch).

. 0.8+0.1

1202

5601

3 (4N x14")
[—

_:__ self tapping screw

|
|
|
|
|
|
|
|
[o—

6.35 127
>

I
o~ + !
‘:l i 72524161 o l
}0’2" mounting bar L] _¢_ )—rl GD ) V ;7
it | B p bbb 0
“\_mounting panel ! T T T ' *
7252417
mm inches mm inches
0.8+£0.1 0.032 £ 0.004 2.4+0.1 0.094 + 0.004
+0.2 +0.008 6.35 0.25
—_ > 9 QA9 " 5 1240.2 0.472 4 0.008
e 124+0.2 0.472 + 0.008 12.7 0.5
v 56 +0.1 2.205 + 0.004 19 0.748
56 +£0.1 2.205 £ 0.004
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CONSTRUCTION 50- Series

GENERAL

50-Series modules mounted on a panel.

G13
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GENERAL 50— Series

CHARACTERISTICS

Ambient temperature range

Operating: -25 to +70 °C
-10 to +70 ©C, for DCD50 at Vp =+24 Vdc +25%
Storage : -40 to+85 oC

Counting rate

Uni-directional: max. 50 kHz
Bi-directional : max. 12 kHz

Supply voltage

Logic supply: single rail, +24Vg. + 10% D
Tube supply : high voltage, +250V + 18%
Fan out

Decade counter: the counter units can be loaded with 6 different programmes.

NOR gate : each output may be loaded with the inputs of six other NOR's.
The NORS0 and NORS51 are fully compatible with NOR units of the
60-Series.

1) Note that output units may be operated from a supply voltage of +24Vgc., * 25%.
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GENERAL 50- Series

TEST SPECIFICATIONS

All modules of the 50-Series are designed to meet the tests below. Before and during
manufacture samples of modules are regularly subjected to these tests.

1. Shock test according to method 202B of MIL-STD-202C, 3 blows 50 g in 3 perpen-
dicular directions.

2. Vibration test according to method 201A of MIL-STD-202C.

Frequency 10-55 Hz, amplitude 0.76 mm max., cycle time 1 min, 2 hours in3
perpendicular directions.

3. Temperature-cycling test according to method 102A of MIL-STD-202; 5 cycles
from -40 to +100 °C.

4. Long-term humidity test according to I.E.C.68, test C.
Duration 21 days at 40 °C and R.H. = 90-95%.

5. Solderability according to method 210 of MIL-STD-202,

I
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GENERAL 50- Series

LOADING TABLE

NOTES

By expressing the input requirements and output capabilities of most modules in
"DRIVE UNITS (D.U)", system design is greatly simplified.
Moreover input requirements of all modules are additive.

* ) Also suitable for driving 2 x CE/CR of RIC50.

**) Two inputs in parallel or one input always floating.
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GENERAL

LOADING TABLE

50-Series
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LOADING TABLE 50-Series

GENERAL
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GENERAL

LOADING TABLE

50— Series
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2722 007 03001 NIC 50

NUMERICAL INDICATOR COUNTER

RZ 23932-3

Function Uni-directional decade counter with direct
numerical display for preset programmed
control systems.

Maximum counting rate: 50 kHz.

DESCRIPTION

The NICS50 is a uni-directional decade counter coupled to the numerical indicator
tube ZM1000, assembled in one plastic case., The ZM1000 is mounted at the front
of the case, the input and output terminals are found at the rear.

Ten decimal outputs enable connection to other units for active counting operations.
There is also a terminal for display of the decimal pointin the ZM1000 at the left of
any numeral.

Use is made of silicon controlled switches featuring a direct drive of the ZM1000.
Carry pulses to trigger a succeeding counter NIC50 are obtained from output Qq
(terminal 22) at the nine to zero transition.

The trigger (counting) pulse and the reset pulse are Jre [sJnv v
delivered by the pulse shaper/reset unit PSR50. 16 R F Vpy DP
Filtering of the high voltage from transients can be  —|T
obtained by connecting a capacitor of approximately NIC50

0.1 uF between terminai F and the central earth Q; Q, Q3 Q, Q5 Qg Q; Qg Qg Qg

DS |11 fo ] |8 |7 |refre J2of21 |22

7252465

Drawing symbol

([l

October 1968 G23



N IC 50 NUMERICAL INDICATOR COUNTER 2722 007 03001

CIRCUIT DATA

VF:.::—E:\J_t o (?T_TLT__—:’)ZWOOO
pel ! L—
] EC ] L] [
L o o
e B B L - @ | @
3 3 ® ®

‘22 ‘Lﬂ
01

Q Q, G, G, G5 Qg G; Gy G
Terminal location
: g HV = Vp3 =+250 V supply for nu- 9 = Qg3 = decimal output 3
et i merical indicator tube 10 = Q9 = decimal output 2
1 A = not provided 11 = Q; = decimal output 1
5 ) B = not provided 12 = not provided
1 C = not provided 13 = not provided
11 1 =Vp; =+24V supply 14 = R = reset input
11 2 =0 = common 0 V 15 = not provided
LI 3 = not provided 16 =T = counting trigger input
LI 4 = not provided 17 = DP = input decimal point
1 5 =F = connection for filtering 18 = Qg = decimal output 6
B purposes 19 = Q7 = decimal output 7
: : 6 = not provided 20 = Qg = decimal output 8
I 556 7 =Qs =decimal output 5 21 = Qg = decimal output 9
ey 8 =Q4 =decimal output 4 22 = Q@ = decimal output 0
Power supply voltage current
Tube supply +250 V + 18% 3 mA
Logic supply + 24V + 10% 12 mA
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2722 007 03001 NUMERICAL INDICATOR COUNTER NIC 50

INPUT DATA
Trigger (counting) input T (terminal 16)

This input is to be driven by a negative going pulse, delivered by output QT of the
unit PSR50, or by a preceding counter unit.

Voltage VT = from 0.8 Vpj to 5V
Required direct current ~IT = max. 1.5 mA (at Vp =5 V)
Required transient charge

when VT changes from 0.8 Vp,

to5Vin 1l us -QT = max. 6.3 nC

Time data

t rec.

72526641
Fall time te = max. 1 us
Pulse duration tp = min. 4 us
Recovery time trec = max. 10 us

Reset input R (terminal 14)

This input is to be driven bya LOW voltage level, delivered by output QR of the unit
PSR50.

Required voltage VR = max. 0.5V
Required direct current Ig = max. 8.5 mA
Time data
S O.BV,:,‘|
Vi
(J.BVp1
VR
05V 05V
tr tr
trec. > 7252952
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NIC 50

NUMERICAL INDICATOR COUNTER 2722 007 03001

Input pulse duration tR = min. 15us
Recovery time trec = max. 50 us

max.l.2 us

Trailing edge tr

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voltage level with the following requirements:

Decimal point ON

Vpp = max. 0.5V
Ipp = 165 pA (typical)

Voltage

Direct current

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Qp-Qg.
These outputs are primarily intended to drive the buffer NOR in the unit 3.NORS0,
in most cases via the 10 position preset switch SUS0 as indicated below.

Ie e s [u _|v

K1 z R F Vp, DP R

bs a0 T oo | D

F Ve, DP

SScoooo

7
B8
’——Psnw— 0y G 030,05 05 0 Gy 05 Gg
i
R a0
2qe afe
N CO—
20 {0 2.0, " 20, {1 2o o
no B ; B! o 2
we. i we. | %8 5] 2 R
57 7 w70 & g ojOt
DY © i e i
* % i 7
programmel  [— < B 50 - < w50 — < ese ! 1
s 4o wao a0 ! 1% _Norso
130 B30 1030
I a0 220
2z, nz, 22,
21 221 21
SU50 SUs0 SUs0
B 1
2.0 7 120, " 20 ” E] P D,
B9 ) 83- 7 o 2
D D we, i ]2 N
10 570 o % o, O
- i 3 o3 3 pSs B 0
04 54 weo | 7
programme I - (%5 L~ < %5 - < w5 3%
—0” 0 —O’s Z il =% NORS0
84y 2% B |
63y 03, 203, ! T
2 2 22 2
o |
21 ' 21 21
SU50 SUs0 SU50

Each Q-output can be loaded with 6 buffer NOR's of the 3.NORS50 units simultane-
ously in excess of the carry pulse for the succeeding NIC50 counter. This means
that 6 preset programmes can be applied as a maximum.
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NIC 50

2722 007 03001 NUMERICAL INDICATOR COUNTER

Output voltage LOW (SCS conducting)

Voltage VQ =max. 5V

Available direct current IQ = max. 1.5 mA

Available transient charge
when Vg changes from 0.8 Vp;

toSVinlus QQ=max.9.SnC

Voltage Vi = 0.8 Vpj to Vp,
Available direct current -Io =max. 0.32 mA
Wiring capacitance Cw = max. 200 pF
Time data

Delay between trigger input and positive going output ty, = max. 3 us
Delay between trigger input and negative going output td, = max. 4 us

10 position preset switch

In the 50-Series for preset programmed counting, use is made of the 10 position
thumbwheel switch SUS0, which is identical to the existing type 10P1C, catalogue
number 4311 027 82321.

12 0 17 1 12 = input 0
B9,y 13 = input 9
W8y I 14 = input 8
:2_;0 [ 15 = input 7
ﬁo I 16 = input 6

ol I 17 = output (pole)
% 32 | ! 18 = input 5
o 22 : 19 = input 4
5 10 & . 20 = input 3
SU50 21 21 = .?nput 2
7252647 E534AB 22 = input 1

Drawing symbol Terminal location

The ten input terminals 0-9 have to be connected directly to the ten decimal output
terminals Q-Qg of the decade counter NICS0.

The output terminal 17 has to be connected to one of the inputs of the buffer NOR in
the unit 3.NORSO0.

Note - For more specific data of the thumbwheel switch 10P1C, ske data sheets of
thumbwheel switches 4311 027 8.....
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2722 007 04001 RIC 50

REVERSIBLE INDICATOR COUNTER

RZ 23932-3

Function Bi-directional decade counter with direct
numerical display for preset programmed
control systems.

Maximum counting rate: 12 kHz.

DESCRIPTION

The RICS50 is a bi-directional decade counter coupled to the numerical indicator
tube ZM1000, assembled in one plastic case. The ZMI1000 is mounted at the front
of the case, the input and output terminals are found at the rear.

Ten decimal outputs enable connectionto other units for active counting operations.
There is also a terminal for display of the decimal point inthe ZM1000 at the left of
any numeral. _

Use is made of silicon controlled switches featuring a direct drive of the ZM1000.
The trigger (counting) pulses and the reset pulse are delivered by the pulse shaper/
reset unit PSR50.

Filtering of the high voltage from transients can be |14 Is [nv |
obtained by connecting a capacitor of approximately 3 R F  Vpy DP
; —1CF

16
0.-1 uF between terminal F and the central earth i b
point. Bly;: RIC50
i (o]
Q1Q, Q3 Q4 Qs Qg Q7 Qg Q3 Qo

[11 [0 s Je |7 [t |19 |20]21] 22
7252818.1

Drawing symbol

I
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REVERSIBLE INDICATOR COUNTER

RIC 50

2722 007 04001

CIRCUIT DATA

3 3 333555 3 3 o 8
Frrrn En
FLrrn
PO [ ] 4.
IIIII |
@ | ® (] ] @® [ @® [
it I - —it | __ |
@ 1 P ! @ IS
— L] U A\
@ 4é) @ S @ \Z i @ Ju
i 0 000 1
[ [ I I e
3




2722 007 04001 REVERSIBLE INDICATOR COUNTER RIC 50

Terminal location

HV = Vp3 =+250 V supply for nu- 10 = Q9 = decimal output 2

[T merical indicator tube 11 = Q; = decimal output 1

sl A = not provided 12 = not provided

cl B = not provided 13 = not provided
Il C = not provided 14 = R = reset input
U 1 =Vp, =+24V supply 15 = TR = trigger input
rt 2 =0 =common0V reverse counting
va 3 =Cp =control forward direction 16 = Tg = trigger input
: : 4 =CR = control reverse direction forward counting
A 5 =F = connection for filtering 17 = DP = input decimal point
1o purposes 18 = Qg = decimal output 6
' 6 = not provided 19 = Q7 = decimal output 7
11 7 =Qs = decimal output 5 20 = Qg = decimal output 8
In 220 8 =Q4 =decimal output 4 21 = Qg9 =decimal output 9
7252817 9 =Qg = decimal output 3 22 = Qp = decimal output 0

Power supply

voltage current
Tube supply +250 V + 18% 3 mA
Logic supply + 24V + 10% 23 mA

INPUT DATA

Counting conditions

The counting direction is determined by the voltage levels applied toCp (terminal 3)
and CR (terminal 4).

Forward counting

Vep cmaxs 1.6V Icp =max. 7.5 ma Each input to be driven by

VCR = 0.95 Vp; to Vp, LRD50 or NOR unit

Counting pulse from PSR50 -QT to be applied to input Tg (terminal 16).

Reverse counting

VCcrR "max. 1.6V IcR = max. 7.5 mA Each input to be driven by

VeF = 0.95 V[—_,l to Vpl . LRD50 or NOR unit
Counting pulse from PSR50 - QT to be applied to input TR (terminal 15).

Note - When both control inputs Cip and CR are HIGH the RIC50 is blocked for count-
ing pulses.
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RIC 50 REVERSIBLE INDICATOR COUNTER 2722 007 04001

When two units RIC50 are operating in series the following interconnections have
to be made (see figure below).

For forward counting: Qq (terminal 22) of the preceding RIC50 has to be connected
to Tg (terminal 16) of the succeeding RICS0.

For reverse counting: Qg (terminal 21) of the preceding RICS0 has to be connected
to TR (terminal 15) of the succeeding RICS0.

& & R | s |w Io -
3 o[ ® F Ve, OF o F Ve, 0P
forward 3 T T - ==
1 Blrs RIC50 | iy, RIC50 s
1%\ roso <Joq ceq
ov 10102 0; 04 05 05 07 335 Q0 010703 04 05 05 07 05 Q3 0o 1010205 0405 0 07 04 050
T Tols Te 17 Tele o222
1z
& V’ID M s Jro
—6, 20 v 20, 7 20 " 3[ "D, D,
rverse 2o s o—el— B 20, gu 3.
i R oy o o - K%
LRDS0 10 70 0 =5 5 alowls
T weo [0 w6 )% !
programme 1 |— 2 50 < wsl Q%S0 3%
Ie [ wao el 1% _NoRrso
s z 30 DY DX
i 720 220 20
s i 2 2
PS o i
; O— 21 PrE) 71
e SUS0 sUs0 SUSO
| PsRs0—
Hr 0 o
o o a [)
R G :: : i :: - ” 120, ” 3 G?v . Dy
o A 23, B3, 839, —=o, R
G o D 8 8 s]2
[0 [0 w10 > 8 ojOu
%6 %6 e 16 Y
programme 0 |— < 1 50 < %<0 - {wse 3%
wa na e ~|C_Norso
| 23 l 203 l 20 3 mum
| == || =2 | 722
221 21 1
| = (] | 2o
| SUS0 | SUS0 | sus0
max6 l d 1 4
. +

When the levels of the control voltages at Cp or CR are changed a recovery time

trec = min. 100 us is to be observed.

Trigger (counting) inputs T (terminals 16 and 15)

These inputs are to be driven by the negative going pulse, delivered by output QT of
the unit PSRS0 or by the corresponding output Qq (forward) or Qg (reverse)of the
preceding counting decade RIC50. '

Triggering edge Vp =0.8Vp;to5V

Required direct current IT =max. 1.5mA (at VT =5V)
Required transient charge

when VT changes from 0.8 Vp,;
to5Vinlus QT = max. 6.3 nC

When two trigger inputs are interconnected the above IT and QT requirements have
to be doubled.
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2722 007 04001 REVERSIBLE INDICATOR COUNTER RIC 50

Time data

t rec.

71521‘6&?‘
Fall time tg = max. 1us
Pulse duration tp = min. 4us
Recovery time trec = min. 15 us
Time between two successive pulses min. 85 us

Reset input R (terminal 14)

This input is to be driven by a LOW voltage level, delivered by output QR of the unit
PSR50.

Required voltage VR =max. 0.5V
Required direct current Ig = max. 8.5 mA
Time data
N O.BVP’
Vi
0.8\/;:»1
VR
05V 05V
tr tr

trec. »| 7252052
Pulse duration tg = min. 15 us
Recovery time trec = max. 80 us
Trailing edge ty =max. 1l.2us
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RIC 50 REVERSIBLE INDICATOR COUNTER 2722 007 04001

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voltage level with the following requirements:

Decimal point ON

Voltage VDp = max. 0.5V
Direct current Ipp = 165 1A (typical)

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Q-Qg.

These outputs are primarily intended to drive the buffer NOR in the unit 3.NORS0,
in most cases via the 10 position preset switch SUS0.

Each Q-output can be loaded with 6 buffer NOR's of the 3.NORS50 units simultane-
ously in excess of the carry pulses for the succeeding RIC50 counter. This means
that 6 preset programmes can be applied as a maximum.

Output voltage LOW (SCS conducting)

Voltage Vo =max. 5V
Available direct current IQ = max. 1.5 mA
Available transient charge

when VQ changes from 0.8 Vp;

toS Vin 1l us QQ = max. 9.5 nC

Output voltage HIGH (SCS non conducting)

Voltage Vg =0.8 Vp, to VPl
Available direct current Io = max. 0.32 mA
Wiring capacitance Cw = max. 200 pF

Time data

Delay between trigger input and positive going output td; = max. Jus.
Delay between trigger input and negative going output tdy = max. 4 us.

10 position preset switch

In the 50-Series for preset programmed counting, use is made of the 10 position
thumbwheel switch SU50, which is identical to the existing type 10P1C, catalogue
number 4311 027 82321.
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2722 007 04001 REVERSIBLE INDICATOR COUNTER R'c 50

2 0: o

:3 g ! ul 12 = input O

1% 8 : 13 = input 9

57 14 = input 8

——r 1 .

16 6 15 = input 7

— 1 i

18 5 5 i 16 = input 6

B4 1 17 = output (pole)

203, i 18 = input 5

M ) 19 = input 4

21y 1 20 = input 3
SU50 2l 21 = input 2

. = 22 = input 1
Drawing symbol Terminal location

The ten input terminals 0-9 have to be connected directly to the ten decimal output
terminals QQ-Qg of the reversible decade counters RIC50.

The output terminal 17 has to be connected to one of the inputs of the buffer NOR in
the unit 3.NORS0.

Note - For more specific data of the thumbwheel switch 10P1C, see data sheets of
thumbwheel switches 4311 027 8.....
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2722 007 05001 MID 50

MEMORY INDICATOR DRIVER

RZ 23932-3

Function Integral buffer memory with direct numer-
ical display for storage of information from
decade counters NIC50 or RICS50.

Apart from numerical display, decimal out-
put is available for e.g. printer drive.

DESCRIPTION

The MIDS0 is a buffer memory coupled to the numerical indicator tube ZM1000,
assembled in one plastic case. The ZM1000 is mounted at the front of the case, the
input and output terminals are found at the rear.

Use is made of silicon controlled switches featuring a directdrive of the ZM1000.
The ten decimal inputs (In-Ig) canbe connected directly to the 10 corresponding out-
puts (Qp-Qg) of either the uni-directional decade counter NIC50 or thebi-directional
decade counter RICS50, without influencing the output capability (fan out) of both types
of counters.

By applying one single pulse to input T (terminal B) |3 |4 |5 | |16|15 |14|13 |12 |c
the decimal information is transferred from the de- " L I I3 1,15 1617 Ig Ig I
cade counter into the buffer memory MIDS0 and re- —LS - HY
mains there steadily displayed. - MID50 \E)Ppa L/
The MID50 is also provided with 10 decimal outputs —]Tc
for e.g. printer read-out *). 919 G5 04 05lig G A5 0y By
There is a terminal for display of the decimal point Irihols Je |7 Jiej IZOIZ,;L?;
in the ZM1000 at the left of any numeral.

Drawing symbol

*) For this purpose printer drive units PDUSOA and PDUS0B are available.

LI
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2722 007 05001

MEMORY INDICATOR DRIVER

MID 50

N

Nzt

‘9 % %0 "0 0 ‘0
SOEER )
LEL) L
TEFLN A
sy
A
L
tLELE A
SISx0L

Jp 3o

E
@ \

CIRCUIT DATA

O
[e0

L
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2722 007 05001 MEMORY INDICATOR DRIVER MID 50

Terminal location

HV = Vp3 =+250 V supply for nu- 10 = Q9 = decimal output 2
R A: merical indicator tube 11 = Qp = decimal output 1
" A =LS = level shift facility 12 =19 = decimal input 9
1ol B = Tc = shift pulse input 13 =1g = decimal input 8
' C =1Ig =decimal input 0 14 =17 = decimal input 7
1 1 =Vp =+24V supply 15 = 1g =decimal input 6
[ 2 =0 =common0V 16 =I5 =decimal input 5
(| 3 =1y =decimal input 1 17 = DP = input decimal point
L 4 =1y =decimal input 2 18 = Qg = decimal output 6
LI 5 =I3 =decimal input 3 19 = Q7 = decimal output 7
P 6 =14 =decimal input 4 20 = Qg = decimal output 8
: : 7 =Qs =decimal output 5 21 = Qg = decimal output 9
i %) 8 =Q4 =decimal output 4 22 = Qq = decimal output 0
= 9 =Qg3 =decimal output 3
Power supply
voltage current
Tube supply +250 V + 18% 3 mA
Logic supply + 24V + 10% 20 mA

INPUT DATA

Decimal inputs Ip-Ig

These inputs are to be fed by the decimal outputs Qp-Q9 of either the uni-directional
decade counter NIC50 or the bi-directional decade counter RICS50.

One of the ten inputs must be fed with a LOW voltage level, the remaining nine in-
puts with a HIGH voltage level. By applying one transfer pulse to TC (terminal B) that
output Q becomes LOW of which the corresponding input I carries the LOW voltage,
while simultaneously the corresponding figure of the indicator tube is lit. The other
nine outputs of the MID50 will be HIGH. The decimal information of a NIC50 or
RICS0 is transferred. into the MID50 at the positive going edge of the transfer pulse

Voltage LOW

Vi = max. 5V
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MID 50 MEMORY INDICATOR DRIVER 2722 007 05001

NICS0 or RICS0 NICS0 or RICS0

0 [s_|n
af 2 F Ve, OP —
- = =
e
|- Psrs0—
e i
3
R a0
20 a -
[3]efs]sfelsalnpe]c [alafs]sfsfsjelspz|c 3 [a]s]s ] |w]n)z]c
A DhbhLlslihIslIo W DL LIl sl Io A Dhhllslel Isls 1o
s uy His ny s wy
m—n L Ve b v
o, Mioso | 2 pif o, MID50 b o MID50 by 3
e =T — T
010030, 05 060705 03 Op Q10,030,050 07 Qg 05 Qg Q1 Q030,05 05 0705 05 Qg
|n ToTs Te 17 el [zo[2i]22 [r1fiofa [& |7 Jse]ss [20]21]22 fs1lo]s Jo |7 [1e fss J20]21]22
v v v —
printer reod-out rl u | I I e
s |10
20 " 20 " 20 " E D;
e e ——
i > 3 1
3 3 BT s |
510 w70 10 <> 8 ojO
we, ! [0 16 6 1% ’
programme 1 f— { w50 —<-5::; %5 =
84 wao L —{C6s NORS50
030 ! 130 ! 230
22 N2 22
7o ol 0
ni, 235 ni,
SUs0 SuUs0 SU50
Is Jo
120 1 120 17 12 0 17 3 GD' D,
20!l pu 5L S A 20 el — 3
539, x |
14 8 v:: 1‘: : : G2 R
570 | w70 | w70 % 8 ojOr
54 we | % 6o i b i
gt == w52 | 2R3 - {ws° 1%
e 22 a2 —1%s NORS0
wa i P ::
21 i 21 1 :
zi, Bl 21,
SuUs0 SU50 SU50
eve—
max6 -

Level shift input LS (terminal A)

By connecting a suitable zener diode between LS and 0 V and a resistor between LS
and Vp,, the correct functional behaviour of the MIDS0 can be accomplished also
when the inputs Ig-Ig are fed with non-standard voltage levels (not derived from
NICS50 or RIC50).
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2722 007 05001 MEMORY INDICATOR DRIVER MID 50

Transfer pulse input Tc (terminal B)

This input is driven by a pulse generated at output QR or QT of the unit PSR50. The
transferring action takes place at the positive going edge. Maximum 6 inputs T
can be driven simultaneously by output QR or QT of the PSR50.

Voltage LOW

Vg = 0.62 Vp, to Vp,

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voltage level with the following requirements:

Decimal point ON

Voltage Vpp = max. 0.5V
165 nA (typical)

n

Direct current Ipp

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Qp-Qg. These outputs are pri-

marily intended for either printer read-out purposes or shift register configura- e

tions. ——
S—

Output voltage LOW (SCS conducting) e

Voltage VQ = max. 3.5V

Available direct current IQ = max. 0.2 mA*)

Output voltage HIGH (SCS non conducting)

Voltage VQ = 0.8 Vp; to Vpl
max. 0.84 mA

"

Available direct current —IQ

Wiring capacitance " Cw max. 200 pF

*) The sum of the output currents IQq-IQg may not exceed 200 nA.
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MID 50 MEMORY INDICA

TOR DRIVER

2722 007 05001

Time data
input VIn
-5V 5V A
=3us Z10us
—— —————

1 |
transfer i *

1 |

e o 05V

215us 3ps
output Vg,
7254249
<8ps

October 1968



2722 007 06001 SID 50

SIGN INDICATOR DRIVER

RZ 23932-3

Function Driver of plus and minus character indi-
cator tube.
Characters ~, X, Y and Z are accessible

DESCRIPTION

The SIDS0 contains the plus and minus indicator tube ZMI1001 and its driver stages
in one plastic case. The ZMI1001 is mounted at the front of the case, the connecting
terminals are found at the rear.

A dark position of the ZM1001 can be obtained when both plus and minus inputs are
driven by equal voltage levels.

The characters ~, X, Y and Z provided in the ZM1001 are also accessible.

| Hv

6 Vey

7 SID50

7252953 I12 |a 'B Ic

Drawing symbol

I
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SID 50 SIGN INDICATOR DRIVER 2722 007 06001

CIRCUIT DATA

LT N PR
R17 R18
D1 @9 R15 R16 ?Q Q9 — — JZMi001
G2 sl I.______‘Z’.‘,
——— s
Loy
¥ X

rR2 E}S R3 R7

7252943

Terminal location

pa e
<
'
<
=]
w

=+250 V supply for nu-
IHv Af merical indicator tube
el X =X character
cl Y =Y character
ol =7Z =7 character
Y
0

p] = +24 V supply
= common 0 V
not provided
= not provided
= not provided
=+ = input driving + character
= input driving - character

"

._
N OO U W~ ()W
"

1 toll = not provided
n 22 =~ =~ character
7252817 13 to 22 = not provided
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-2722 007 06001 SIGN INDICATOR DRIVER SID 50

Power supply

voltage current
Tube supply +250 V + 18% 2.8 mA
Logic supply + 24V + 10% 5.0 mA

INPUT DATA

Input terminals characters + and —

These inputs are to be driven by a HIGH voltage level to illuminate the correspond -
ing character. A LOW level extinguishes the character.

HIGH voltage

V4+/V- = 0.62 Vp; to Vp;
= 0.17 mA (V = 13.4 V); EQUALS ONE D.U.%).

—
&
~
—
|
1

Characters~, X, Yand Z
Visible : V~/Vx/Vy/Vz = 0to 10V

4 Not visible: V~/Vx/Vy/V7 =60 to 120 V or floating
Dark 1 V~/Vx/Vy/Vyz =80 to 120 V or floating

*) See also loading table.
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2722 007 00001 3.NOR 50

TRIPLE NOR GATE

Function — 6 input buffer NOR for adapting the
output levels of the NIC50 and the
RICS0 to standard logic levels and
— dual 4input NOR for logic purposes
e.g. to form a memory function.

DESCRIPTION

The 3.NORS50 is intended to be used to memorize the count when the content of the
unit(s) NIC50 or RICS0 corresponds with the preset positionof the 10 position thumb-
wheel switch SUS0. i

E |10 il
3 GD‘[ D, 19 Gﬁ 1
) L | —1°n2 16
—: G, Ry e % Gi3 O
—6 1 —G
iea B 0104 1 NOR50
4
nk
—166 NOR50 22 67 1
7252420 —11- GE 17
215 a,|O—
5] 0
—1 G0 NOR50
Drawing symbol 7752021

6 input buffer NOR

The 6 input buffer NOR is intended to adapt the output levels of the NICS0 or the
RICS0 to the standard logic levels of the 4 input NOR's.

To this end each input of the 6 input buffer NOR is to be connected, directly or via
the switch SUS0, to one of the decimal outputs of the units NIC50 or RICS0.

Simplified truth table:

H H L
L H L
H L L

All inputs (G to Gg) must be LOW or floating for Q; is HIGH.

The 6 input buffer NOR can be provided with an intentional delay by interconnecting
D; (terminal 9) and D2 (terminal 10) (see Time data). This intentional delay cancels
hazardous (false) pulses that can occur during e.g. the transition from 499 to500 at
the transit counts 490 and 400, if preset programs have been set at these counts.
The maximum delay can be decreased (the maximum counting rate increased) when
an external capacitor is connected between D] and D3.
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3.NOR 50 TRIPLE NOR GATE 2722 007 00001

Dual 4 input NOR

The 4 input NOR is intended for logic operations, such as memorizing the preset
counts. To this end a memory function can be formed by cross connecting the two
NOR's.

18
9] O 1
—1 612 16
20 o3 1O—= '
—G13 3 -
21
=] G+« NOR50
25
ale, ol |
14 GB Q, C -
1 °9
15
G1o NOR50

7252422

Simplified truth table:

G7(Gll) Gg(Glz) Qz(Q3)

[l ot vl o
[qpiita ol it}
il ol ol i

All inputs G of a NOR must be LOW or floating for Q is HIGH.

CIRCUIT DATA

G4 October 1968
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2722 007 00001

TRIPLE NOR GATE

3.NOR 50

Terminal location

| ERRRT |
=0

I 1
In 22 1

7252619

1
2
3
4
5
6 =Gy
-
8
9
0
i

Power supply
Voltage

Current

INPUT DATA
6 input buffer NOR

1"

1"

= Vp1 =+24 V supply

common 0 V

input buffer NOR1

input buffer NOR1

input buffer NOR1

input buffer NOR1

input buffer NOR1

input buffer NOR1

}when interconnected
providing built-in delay

output buffer NOR1

= 24 V +10%
Ipl =10.5 mA

<
o
l

Input HIGH: V5 =0.8 Vpl to Vpl
Ig =53 pA (Vg =18.35V)
Input LOW: V5=0t05.5V

4 input NOR

Input HIGH: Vg = 0.62 VPl to Vp1

Ig =0.17 mA (Vg = 13.4 V); EQUALS ONE D.U.")

12 = G7
13 = Gg
14 = Gg
15 =Gy =
16 = Q3
17=Q)
18 = G1j
19 = Gyg =
20 = G13
2L = Gyg, =
22=R1

input NOR2
input NOR2
input NOR2
input NOR2
output NOR3
output NOR2

= input NOR3

input NOR3
input NOR3
input NOR3

= collector resistor

buffer NOR1

Noise immunity: a voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Input LOW: V5 =0t00.3V

Noise immunity: a voltage of +1 V with respect to the 0 V line applied to any one
input (the other inputs at low level or floating) will not cause a
change of the output voltage. The noise immunity can be increased
by connecting unused inputs to 0 V.

*) See also loading table.

I
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3.NOR 50 TRIPLE NOR GATE 2722 007 00001

OUTPUT DATA
6 input buffer NOR

Output current: IQl = 0,35 mA (VQl =13.4V); EQUALS TWO D.U.%)

4 input NOR

Output current: [ =1.02 mA (V =13.4V); EQUALS SIX D.U.*)
Q2/Q3 Q2/Q3

Time data
6 input buffer NOR

Dl and Dy interconnected: tq = 7-18 us

D, and Dy not connected : tq =4 - 9us

KS.SV

- 03v

tg

< > 7252423

Delay, measured over two stages: tq = max. 12 us.
The delay is specified for Cy, = 200 pF and worst input and output conditions.

Ve

0.3\//
Va,
Va,
03V
tq

7152424

*) See also loading table.
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2722 007 00011

4 _NOR 51

Function

DESCRIPTION

QUADRUPLE NOR GATE

Quadruple 4 input NOR for logic oper-
ations e.g. to form memory functions.

The 4 input NOR is intended for logic operations. A memory function can be formed
by cross connecting two NOR's.

Simplified truth table:

G,(Gss Gy, Gyg) Gy(Ggs Gig» Grg) Q1(Q9,Q3,Qy)
H H L
H L L
L H L
L f H

All inputs G of a NOR must be LOW or floating for Q is HIGH.

o Gi %[0= X G:Z 20—
6, NORS 61 NORSI
=l i8] S s %[0=
216, NORS51 =61 NORS!

7252445

Drawing symbol

October 1968
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4.NOR 51 QUADRUPLE NOR GATE 2722 007 00011

CIRCUIT DATA

Terminal location

T 1= Vp; = +24V supply 12 = Gg = input NOR 3
11 2=0 _ =common 0V 13 = Gj@ = input NOR 3
[ | 3=G; = input NOR 1 14 = G1] = input NOR 3
[ | 4 = G = input NOR 1 15 = Gj2 = input NOR 3
L 5=G3 = input NOR 1 16 = Q4 = output NOR 4
LI 6 = Qg = output NOR 2 17 = Qg = output NOR 3
11 7=Qp = output NOR 1 18 = G13 = input NOR 4
: : 8 = Gs = input NOR 2 19 = Gy4 = input NOR 4
_ 9= Gg = input NOR 2 20 = G5 = input NOR 4
I 220 10 = G7 = input NOR 2 21 = G16 = input NOR 4
T 11 = Gg = input NOR 2 22 = G4 = input NOR 1

Power supply

Voltage Vpl =24V +10%

Current Ip; = 8 mA

G52 October 1968




2722 007 00011 QUADRUPLE NOR GATE 4 _NOR 51

INPUT DATA
Input HIGH: Vg = 0.62 Vp, to Vp,
Ig =0.17mA (Vg = 13.4 V); EQUALS ONE D.U.")

Noise immunity: a voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Input LOW: Vg =01t0 0.3V

Noise immunity: a voltage of +1 V with respect to the 0 V line applied to any one
G input (the other inputs at low level or floating) will not cause a
change of the output voltage. The noise immunity can be increased
by connecting unused inputs to 0 V.

OUTPUT DATA
Output current: I = 1.02 mA (VQ = 13.4 V); EQUALS SIX D.U.")
Time data

Delay, measured over two stages: td = max. 12 us
The delay is specified for Cw = 200 pF and worst input- and output conditions.

Vo
L
Vo
03V
< tdﬁ; 7252646

*) See also loading table.
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2722 007 01001 PSR50

_PULSE SHAPER AND RESET UNIT_

Function Pulse shaper for converting input signals into
counting pulses for the NIC50 and the RIC30,
and

reset unit for generating pulses for resetting
the NIC50 and the RICS50,
generating pulses for resetting
memories formed by cross-
connected 4 input NOR's,
generating transfer pulses for
the MID50.

DESCRIPTION

The unit PSR50 contains a pulse shaper and a reset unit. The pulse shaper circuit
consists of a Schmitt trigger followed by an inverting amplifier.

The circuit of the reset unit is a monostable multivibrator with one condition input
and one trigger input.

|8
£l

PS arfO~
A 1
.+ |- PSRS0 —
e

R QRO3_
—Ofc a-

7252468

Drawing symbol
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PSR50 PULSE SHAPER AND RESET UNIT 2722 007 01001

CIRCUIT DIAGRAM

Terminal location

= +24 V supply

= common 0 V

= counter reset output

= logic reset output

= pulse shaper output

= internally connected

direct base input pulse shaper
= internally connected
resistor input pulse shaper
= gate input reset unit

= trigger input reset unit

2 = not provided

o
—

| RERF] |

1"

I
L0 L0 O <
HC =

1"
i

5 0N Oy WN
1 1

oH Q> N®
1

\O
1

11
In 221

7252418

Pt
N =
oo
(e}

Power supply
Voltage

Vp; = +24 V £10%

Current Ipl = 23 mA nominal

PULSE SHAPER

A HIGH level at input B (terminal 7) produces a LOW level atoutput QT (terminal 5),
a LOW level at input B produces a HIGH level at output QT.

The pulse shaper can be used as follows:
- as a pulse shaper driven by an external source (input transducers)
- as a pulse shaper driven by NOR's of the 50- or 60-Series

- in a relaxation oscillator circuit
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2722 007 01001 PULSE SHAPER AND RESET UNIT PSR50

INPUT DATA

Pulse shaper driven by an external source

The input voltage has to be applied to B (terminal 7).

HIGH level (operating)

Voltage VB = min. 4.0V

Current Ig = max. 0.06 mA

LOW level (operating)

Voltage VB = max. +1.36 V

Voltage VB = max. +7.0V

Current Ig = max. 16 mA

Internal resistance of the driving external source

Ri = max. 33 kQ2

Hysteresis (difference between ON and OFF thresholds)

|s

2, Z
external source PS ar 05—
u B
R 4+ [~ PSR50—
Vi B P
v Ve R Qg 0.3_
- 20 [ =5
ov_ "t
; 7252669
4

The hysteresis is affected by the Rj of the external source.
The relation is given by the following formula:

AVj =min. (1.5 -0.0455R{) V R; in k&2 and

AVj V in volt

AVB = 130.046 R;
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PSR50 PULSE SHAPER AND RESET UNIT 2722 007 01001

Pulse shaper driven by a standard NOR

A (terminal 9) has to be connected to O (terminal 2).
The input voltage has to be applied to B (terminal 7), via a resistor of 39 kQ

(nominal).

Ig = max. 0.34 mA; EQUALS TWO D.U.*)

% z” 1 1. 392 [o
101 16 G 3 Z
oo —e |
273_ G 3 O’ A
{61 NOR50 PS
7

B
2] 8 1 L:PSRS
B eI, 39
] 2; o [OL——% R
=610 NORSO 206

QTOS—

0 =

O+

o) EX

7252470

The maximum number of driving NOR's is two as shown in the diagram above.

Pulse shaper used in a relaxation oscillator circuit

For this application the connections must be made as shown in the circuitry below.

e
15kQ [:9 A <

B

—T

PS Qr

— PSR50 =

R Qg
Q

cep.

OUTPUT DATA

7252606

Available output suitable for driving three decade counters NIC50 or RIC50 simulta-

neously

Output voltage LOW

Voltage
Direct current

Transient charge

Wiring capacitance at QT

*) See also loading table.

VQT = max
I _ max.
QT ™ max.
QQT = max.

Cy = max

. 0.5V

25mA  (VQT = 0.5V)
10 mA (VQT =0.3V)
30 nC

. 200 pF

-
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2722 007 01001 PULSE SHAPER AND RESET UNIT PSR50

Output voltage HIGH

Voltage vqQr *© 0.62 Vp,; to VPl
Direct current -IgT = max. 0.34 mA; EQUALS TWOD.U.*)
Wiring capacitance Cyw =max. 200 pF

+7V
LV
Ve IK\N
U4 ~~~~
/ ~aA- 136V
af 5
! trd
Ve,
17V
Va; Fall delay tfd = max. 2 us
Fall time (full load) te = max. 1 us
5V Rise delay t,q = max. 2 us
te
&Y 7 7254310
teg

RESET UNIT
Reset pulses are only generated when:

the HIGH level is applied to the trigger input T (terminal 11), and
the gate input G (terminal 10) is kept at the LOW level or left floating.

The unit generates two reset pulses simultaneously, namely:

from the logic reset output Q, (terminal 4) for resetting d.c. memories built with
NOR's

from the counter reset output QR (terminal 3) for resetting decade counters NIC50
and RICS0.

Note - A reset pulse is also generated when the G-input changes from the HIGH to
the LOW level, whilst the T-input is at the HIGH level.

*) See also loading table.

October 1968 G59



PSR50 PULSE SHAPER AND RESET UNIT |l 2722 007 01001

O I N I N B N I O I O
5 |

U u U U
N | . [

Qg

T, I l = -
o] L L L ML
U
I

Qg

.

1
°L [1

7252631

INPUT DATA
Input HIGH
Voltage V1(G)=0.62 VP1 to VPl
limiting value VT(G) =+100 V
Current IT(G) =0.17 mA (VT(G): 13.4 V); EQUALSONED.U.*)

Noise immunity: a voltage shift of 2 V on minimum HIGH level will not cause a
change of the output voltage.

upur Low
Voltage Vr(G) = max. 0.3V
limiting value Ve = =15V

Noise immunity: a voltage of +1.25 V with respect to the 0 V terminal appliedto ei-
ther the T- or the G-input will not cause a change of the output
voltage.

OUTPUT DATA

Output Q[ : capable of driving max. 4NOR's; EQUALS FOUR D.U.*

Voltage VqQL =min. 0.53 Vp;
Direct current -lqgL = max. 0.55mA (Vqr, = 11.4 V)

*) See also loading table.
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2722 007 01001 PULSE SHAPER AND RESET UNIT PSR50

Output QR: capable of driving the reset input of 6 decade counters NIC50 or RICS0

simultaneously

Voltage VQR = max. 0.5V
Direct current IQR = max. 51 mA
Wiring capacitance Cw = max. 200 pF at QR and Qp,
Time data
n.4v-— n.4v
"/
ty t2

Va,
VQR
Input pulse duration ty = min. 20 us
Recovery time *) to = min. 20 us
Output pulse duration t o T 150
ey 01 max. 45 us
. _ min. 15 us
02 max. 50 us
Delay between VT and VQL tq; = max. 3 us
Delay between VT and VQR th = max. 7 us
Rise time at T te = max. 100 us (between 0.5 V
and 11.4 V)
Fall time at G te = max. 100 us (between 11.4V

and 0.5 V)

*) The recovery time starts at the trailing edge of VT when t; > tp, Or startsat the
trailing edge of Vqp when toy > .

i
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2722 007 02001 LRD 50

LAMP/RELAY DRIVER

Function Low -power amplifier for driving

lamps and relays
DESCRIPTION

The circuit consists of an inverting amplifier preceded by a 3 input OR -gate.

The load has to be connected between output Q and the unstabilised +24 V supply
voltage (abs. max. 30 V).

The load is energised when one or more inputs are HIGH (Q is LOW).

The output transistor is protected against voltage transients which occur when in-
ductive loads are driven.

Simplified truth table: G Go Q
H H L
H L L
L H L
L L H

All inputs G must be LOW or floating for Q is HIGH.

o VP2
3¢ 5
- G, Q O— —
3 —
oy LRD50 —
I2 72526462 —
Drawing symbol

CIRCUIT DATA

Ve,
G, R7 @§m
G ia
f TR2 °Q
8 TR3
R8
20V
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LRD 50 LAMP/RELAY DRIVER 2722 007 02001

Terminal location

1 = not provided

2=0 = common 0 V
3= sz =+24 V supply
4 = not provided '
5

6

7

8

| KRR |

=Q = output
= not provided

1
1
]
: = not provided
i
i

=G = input
9 =G2 =input
1 10 = Gg = input
In 220 11 = not provided
7252619 12 to 22 = not provided
Power supply
Voltage Vpy = +24V +£25%
Current IPZ = (4.4 + IQ) mA
INPUT DATA

Output transistor ON

Input HIGH: : Vg =0.62 VPl to Vp
I5 = max. 0.17 mA](VG =13.4 V); EQUALS ONE D.U.)

Noise immunity: A voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Output transistor OFF

Input LOW : Vg=max. 0.3V

Noise immunity: A voltage of 1.25V with respect to the 0V line applied to any one
input (other inputs at low level or floating)will not cause a change
of the output voltage. The noise immunity can be increased by
connecting unused inputs to 0 V.

OUTPUT DATA

Quiput foapsiatoy ON

IQ = abs. max. 300 mA (VQ < 1.6V)

Output transistor OFF

IQ = max. 0.5 mA at VQ = abs. max. 30 V.

*) See also loading table.
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2722 007 08001 PDUS50A
2722 007 08011 PDU50B

PRINTER DRIVE UNIT

Function Intermediate stages to drive

decimal input printers
DESCRIPTION

With the units PDUS0A and PDUS0B a complete printer drive circuit is formed.

This circuit is intended to be used in combination with the NIC50, RIC30 or MID50
and a printer which requires decimal information at its inputs. A diagram for driv-
ing such a printer is given on the next page. One PDUS0A unit, which contains ten
inverter stages, must be used per decade.

The ten decimal inputs Ig to Ig can be connected directly to the ten corresponding
outputs Qq to Qg of either the uni-directional decade counter NICS0 or the bi-di-
rectional decade counter RIC50 or the buffer memory MIDS0.

When a positive voltage is applied to control input L, that particular output Q will
become HIGH, which has a LOW level at its input.

The PDUSOB contains one clock control and three scan control circuits suitable to
operate with a three decade counting system.

When simultaneously both the clock control input C and one of the scancontrol inputs
S1 to S3 areat LOW level a positive voltage is availableat the corresponding control
output Lj to L3 of the PDUS0B. Each control output of the PDUS0B is connected to the
control input L of the PDUS0OA.

J1]2]3]a]s Jiefio]20f21]22 [n]s]s |0

Ty 13 T3 Ty s 1g Iy Ig Ta Tg C 'Sy 553

e PDUS0A PDU50B
Q1Q,;Q3Q,Q506Q7Q5Q5Qp L1l L3 Ky Ky
|7|a]9l10|11|12|13|m[15|16 |5,a|7lu|3

7254020 7254019

Drawing symbois
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PRINTER DRIVE UNIT 2722 007 08001

PDUSOA

2722 007 08011

PDUS0B

"2amsze
433und Indur jpwiap
siayiduo |- g 6 8 L 9 s g © ! Juud
ﬁﬁ_.:_m_r_:_e_m 8l 9] st zufo] sfefc 9] sif oy € | 6] m_lq_r 9 s
cOmDmcrOOOmOJOMRVNO —c DOMOmOanOmOJGnONO _Q chGmOwOmeOJGwCN0,0 —XNKmJNI_VJ_
vosnad L vosnad Rl e vosnad Rl v g0snad
01 BLAL AL SR S1 oL Oy 61 8g Lpi9y Eppitrty iy 01 Spertr dpS1 P Er iy iy £5i5 \s iy
afiefoe]afe] s[w]e]e]t wz|iefoz|efec] s[w]e]z] 1] wfizfoe]afe] s[w]e]z] o] of 6] sfu
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2722 007 08001 PRINTER DRIVE UNIT PDUS0A

2722 007 08011 PDUS50B

Summarising the functions of the PDUS0A and PDUS0B it becomes clear that a par-
ticular output Q of the PDUSOA is at a HIGH level only, when the three following
conditions are fulfilled:

- the corresponding input I of the PDUS0A at a LOW level,

- the clock control input C of the PDUS0B at a LOW level,

- the corresponding scan control input S} to S3 of the PDUS0B at a LOW level.

Note that only one output Q of the PDUS0A is HIGH at a time as shown in the truth
table below.

Truth table: inputs output
PDUS0B PDUS0A
a S I Q
H H H L
iz H H i
H L H 1L
L L H L
H H L L
L H L L
H L L L
L L L H

As the positive voltage derived from the PDUS0B is fed to terminal L of only one
PDUSOA at a time it is permissible to common the corresponding outputs of all
PDUSOA units without any feedback consequences. These ten commoned PDUS0A
outputs are to be connected to ten power stages, of which the output power depends
on the driving input requirements of the decimal input printers, e.g. the LRDS0
supplies 300 mA/30V.

The description above holds for systems up to three decades, for which the termi-
nals K and Kg of the PDUS0B have to be interconnected.

When however more than three decades are required another PDUSOB unit must be
added to the system.

In this case terminals K] and K3 need be interconnected for only one PDUS0B.

For the other units PDUSOB the terminals Kj and K9 are left open.

An interconnection diagram is given on the next page.
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PDUS0A PRINTER DRIVE UNIT 2722 007 08001

PDUS0B 2722 007 08011

10°
10
from o2
scanner 10°
10¢
10%
t .
—In 8 |9 f10 |n]e s [0 |1 ]2 |3 |«]s |re]s |20 21|22
C S1.5;5% C Sq525; T, 1n 1o Ty 15l Ta s 1535
PDU50B PDU50B =i N PDUS0A
Lyl s K L5 Lyl Ky Ky Q;Q,Q30,0595Q7Q5Qs Qo
s [s 7|z.|3 5 |6 7IAI3 1718 ]s [ro]i [z |13 fia]ss [16

|
|
| > 6x
|
|

7254023
|1 ]2]3 |«]s |18]s | 20]2r|22
I, I 131,151 17 Ig Ig Ip

L PDU50A

Q7Q,Q3Q,Q05Q6Q7Q5QgQp
1718 ]s [0l [iz]1a[ia]ss |1s

Note - When the input signal for the PDUSOA is obtained from a MID30 unit either
the clock pulse input C or all the scan inputs of the PDUSOB must be at the
HIGH level during the time the shift pulse input T of the MID30 is at the
LOW level.

CIRCUIT DATA

I, I, I I, I, Is Ig 1, Ig Ip
2 1 2 Ta Ta Ts Tua 19 20 21
1 | | |
I I I 1
R1 R2 R3 R8 R9 R10
TRY TR2 TR3 TR8 TR TRI0
D1 D2 D3 D8 D9 D10
6,17 ! ' 1 '
Le — 4+ 4 —+
l»s 17 ls ls bn *u 111 lu lm i5
Qe Q Q2 Q3 Q. Q5 Qg Q, Q, oz Q.
PDUSOA
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2722 007 08001 PRINTER DRIVE UNIT PDUS0A

2722 007 08011 PDU50B
R1
1 Ve,
11 R3 R2
e TR1 2 ov
Ky @2
K’_u
D1 D2 D3
RG TR2 TR3 TRL
s et
RS
s;e— |
R6
10
sy [ . ’
. 2 e & W—

Terminal location

e
1=1; = decimal input 1 12 = Qg = decimal output 6
| ERRT |
1o 2 =19 = decimal input 2 13 = Q7 = decimal output 7
U 3 =13 = decimal input 3 14 = Qg = decimal output 8
: : 4 =14 = decimal input 4 15 = Qg = decimal output 9
[ | 5 =15 = decimal input 5 16 = Qq = decimal output 0
LI 6 = L = control input 17 = L. = interconnected with 6
: : 7 = Q1 = decimal output 1 18 = 15 = decimal input 6
[ 8 = Qg = decimal output 2 19 =17 = decimal input 7
It zl 9 = Q3 = decimal output 3 20 = Ig = decimal input 8
7252619
10 = Q4 = decimal output 4 21 =19 = decimal input 9
11 = Qg = decimal output 5 22 =1y = decimal input O
EDUS0B
1= ‘Vpl = +24 V supply 7 = Lg = control output 3
| EIRF |
11 2=0 = common 0 V 8 =S; = scan control input 1
: : 3 = K, = interconnecting point 9 =S92 = scan control input 2
L 4 = Ky = interconnecting point 10 = S3 = scan control input 3
] ]
1o 5=L1 = control output 1 11 = C = clock control input
: : 6 = Ly = control output 2 12 to 22 = not provided
LI |
In 22

7252619

Jiftl
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PDUSOA

PRINTER DRIVE UNIT 2722 007 08001

PDUS0B 2722 007 08011

il

Power supply PDUSOB
Voltage Vpl =24V £ 10%

Current IPI =1 mA

INPUT DATA
PDUSO0A

Decimal inputs Ig to Ig

These inputs are to be driven from decimal outputs Qq to Qg of either NIC50, RIC50
or MIDS0,

By applying a suitable, positive voltage to input L derived from output L, Ly or L3
of the PDUS0B, that output Q becomes HIGH which has a LOW level at its input.
Voltage LOW:
Vi =max. 5V
I = max. 35 uA
Voltage HIGH:
Vi = min. 0.8 Vpl
PDUS50B
Clock control input C (terminal 11)

Voltage LOW:

Vo =max. 5V

Ic = max. 35 A
Voltage HIGH:

Vc = min. 0.9 Vp1

Scan control inputs S}, S2, S3 (terminals 8, 9, 10)

Voltage LOW:
Vg = max. SV
Ig = max. 35 uA

Voltage HIGH:
Vg = min. 0.9 VPl
OUTPUT DATA
PDUS0A

Output voltage LOW:
VQ =max. 0.3V

Output voltage HIGH:
Ig =max. 0.34 mA (VQ =13.4V); EQUALS TWO D.U.

PDUSOB

Available output at the HIGH and LOW level (terminals L} to L3) are adapted tothe
input requirements of the input terminal L of units PDUS0A.
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2722 007 07001

DCD 50

DECADE COUNTER AND DIVIDER

Function

Ambient temperature range

operating

storage

DESCRIPTION

Divider of 2, 3, 4, 5, 6, 8, 9, 10,
12 and 16

-25 to +70 OC (at Vp = 24 V+10%)
-10 to +70 OC (at Vp = 24 V £25%)

-40 to +85 °C

The DCD30 consists of four flip-flops. By correctly interconnecting the terminals
a divider of 2, 3, 4, 5, 6, 8, 9, 10, 12 or 16 can be obtained. Each flip-flop is
driven by a positive-going pulse. The flip-flops have one common reset input and
four separate preset inputs, their condition being governed by a positive-going pulse
applied to the appropriate terminal(s). When setting or presetting the DCD30 one
sometimes has to apply a HIGH level signal to one of the trigger inputs of the second
flip-flop (input K, via a diode).

Truth table (decade counter configuration):

FF-A FF-B FF-C FF-D
pulse QA QB Qc QD
initial state 1 1 1 1

if 0 1 1 1
2 1 0 1 1
3 0 0 1 1
4 1 1 0 1
5 0 1 0 1
6 1 0 0 1
7 0 0 0 1
8 1 1 ; 0
9 0 1 1 0

w—
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

I

The table below shows the interconnections to be made externally for the various
dividers:

divider input interconnection output
2 8 7-8 QD
? - Qc

18 - QB

21 - Qa

3 18 4-19, 7-14, 8-18 QD
4 9 6-7-8 QD
21 17-18 QB

5 18 4-19, 6-7, 8-18, 9-14 Qp
6 21 4-19, 7-14, 8-17-18 Qp
8 21 6-7-8, 9-17 Qp
9 18 4-19, 6-7, 8-18, 9-17, 14-21 Qp
10 21 4-19, 6-7, 8-17-18, 9-14 QD
12 9 4-19, 6-21, 7-14, 8-17-18 QD
16 21 6-7-8, 9-14, 17-18 QD

ls J2 Jo |n
Ano B I Seqls
74T, 22
i 'D2 Cop—
1o, DCD50 K22
2] T kB

o s - TBZ
A QaQeQsQcQcQpQp

[7fefa]]e]s ]3|«

7254256

Drawing symbol
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DECADE COUNTER AND DIVIDER

DCD 50

CIRCUIT DIAGRAM
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

1T

Terminal location 1 = Vpl = +24 V supply
2=0 = common 0 V
3 =0Qp = output Q of flip-flop D
:1 '2: 4 = Qp = output Q of flip-flop D
¢ 1 5 =Qc = output Q of flip-flop C
_— 6 = QC = output Q of flip-flop C
1o 7 = Tpy = trigger input T of flip-flop D
11 8 = Tp] = trigger input T of flip-flop D
[ | 9 = Tc = trigger input T of flip-flop C
[ | 10 = S¢ = preset input of flip-flop C
LI | 11 = Sp = preset input of flip-flop D
LI 12 = S = preset input of flip-flop B
:Z"”Z: 13 = Qg = output Q of flip-flop B
14 = QB = output Q of flip-flop B
15=Sp = preset input of flip-flop A
16 = QAo = output Q of flip-flop A
17 = Qp = output Q of flip-flop A
18 = T = trigger input T of flip-flop B
19 = Tgy = trigger input T of flip-flop B

20 = K = extender input of flip-flop B
21 = Tp = trigger input T of flip-flop A
22 = C§ = common reset input

Power SUEEIY

Voltage Vp, = +24 V+10% (at Tamp = =25to+70°C)
Vp; = +24 V125% (at Tymp = ~10to+70°C)

Current Ipl = 25 mA nominal

INPUT DATA

Trigger inputs TA, Tp;. TRy, T¢, Tpy and Tpy (terminals 21, 18, 19, 9, 8 and 7)

The trigger inputs require a positive -going pulse.

From another DCD50

Vp; =24 V£10% Vp, = 24 V+25%
Triggering edge from 0.3V t0 0.7 Vp; from 0.3 V to 0.8 Vpl
Wiring capacitance Cy, Cw = max. 150 pF

From a PSR50 (output QT) or from a NOR unit

Vpl =24 V+10% Vp; = 24 V£25%
Triggering edge from 0.3 Vt00.91Vp; from Q.3 Vto0.83Vp,;
Permissible load at
output of driving unit max. 1 D,U. max. 2 D.U.
Wiring capacitance Cy max. 150 pF max. S0 pF
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Time data

90% - 3

10% 4 7
t, tp t rec

7254258

Fall time of negative -going
input pulse to NOR -unit * tf = max. 2 us

Rise time of input pulse
to trigger input T of DCDS50
from another unit than
those mentioned above ty = max. 1 us

Pulse duration tp =min. 4 us

Recovery time

for inputs TA, TC, TDy, TDg trec =min. 10 us
tp+treczmin. 30 us

for inputs Tg,, TBy trec =min. 80 us, required at input: 1 D.U.
trec =min. 40 us, with external resistor

of 82 k2 between K and 0;
required at input: 2 D.U.

tyae =min. 27.5 us, with external resistor
of 43 k2 between K and '0;
required at input: 3 D.U.

Noise margin 1.5V

Common reset input Cg (terminal 22) and preset inputs Sa, Sg, Sc and Sp (termi-
nals 15, 12, 10 and 11)

Voltage LOW
Vs
Vg

Voltage HIGH

=max. 0.3V

Vs

VCS
Is =min. 0.24 mA (Vg 13.4V); EQUALS 1.5D.U.
ICS = min. 0.96 mA (VCS =13.4V); EQUALS 6 D.U.

= min. 0.62 VPl
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i

Resetting

When a DCD30 is used asa divider of 3,5 or 9 an inhibit pulse (HIGH level) must be
applied to K (terminal 20) via a diode type BAX13 (cathode to K).

Presetting

When a DCD30 is used as a divider of 3,5 or 9 and presetting via Sp (terminal 11)
is required, an inhibit pulse must be applied to K (terminal 20) via a diode BAX13
(cathode to K).

When a DCDS0 is used as divider of 6, 10 and 12 and presetting via Sp and Sp (ter-
minals 15 and 11) is required, an inhibit pulse must be applied to K (terminal 20)
via a diode BAX13 (cathode to K).

Time data

The reset pulse and the preset pulse must not be applied at the same time.

reset L

pre-set

inhibit I j Vinh.

tes Z3ops { 7254257
Reset pulse duration tcs = min. 20 us per flip-flop
Preset pulse duration tg =min. Sus
Time delay between reset
(preset) pulse and trigger input signal ty-t = min. 30 us
Time delay between end of reset
pulse and end of preset pulse trep = min. 35 us

Inhibit pulse:
Voltage HIGH: Vinh 2VTg; (TB2) = 1.5V

When inhibit pulses are applied the total reset time in a chain of dividers, built with
the DCD50, can be reduced to t = (n + 1) 20 us, where n = nraximum number of flip-
flops between two inhibited flip-flops.
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OUTPUT DATA
The outputs of the four flip-flops are QA, Qa, QB. Q—]g, Qas Q_C QD andQ_D.
Voltage LOW
Vq = max. 0.3V
Voltage HIGH

= 24 V+10% Vp1= 24 V425%
Loadability 6D.U 4D.U.

Loadability at Vpl = 24 V4+10%

- Each output can be loaded with one trigger input of a NICS0.

- The outputs Qa, Qp, QB, QC and Q( can be loaded with 6D.U. plus one trigger in-
put of a next DCDS0 (except Tgy, and TBZ) orwith 4D.U. plus one base input of a
PSR50.

- For further output data and maximum pulse repetition frequency, see table on next

page.
Wiring capacitance at each output: Cy = max. 150 pF
Note - For proper inhibiting of the trigger gate of the second flip-flop in the DCDS50

the load at the inhibiting output must not exceed the load at the trigger input by
more than 2 D.U.

111111
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I

input max. p.r.f. (kHz) available output (D.U.)
_— . without . .
dn(')lfder teFminal rc(agubre)d resistor with 43 k2 | with 82 k2 Qs Q_A Qs Q_B Qc -Q—c P o)
‘) t*) ‘) “) l) tt)
2 21 - 30 6 6
- 30 6 6
7-8 - 30 6 6
18 3 30 18 6] 6
2 22 12.5 6 6
1 12 6 6 6
3 8-18 3 30 18 6| 6 3 6
2 22 12.5 6 6 4 6
1 12 6 6 6 5 6
4 - 30 6 6 6 6
21 - 30 6 3 6| 6
24 6 4 6| o
12 6 5 6] 6
5 8-18 3 30 18 6| 6| 6 6 3 6
2 22 12.5 6 6| 6 6 4 6
1 12 6 6| 6| 6 6 5 6
6 21 - 30 6 3 6] 6 3] 6
24 6 4 6| 6 4 6
12 6 5 6| 6 S| 6
21 - 30 6 | 6 6 6] 6] 6
9 8-18 3 30 18 6 6 6 6 6 6 3 6
2 22 12.5 | 6 6 61 6 6 6 4 6
1 12 6 6 6 6| &} B 6 5| 6
10 21 - 30 6 3 6] 6| 6 6 3| 6
24 6 4 6| 6] 6 6 4 6
12 6 5 6| 6 6 6 5 6
12 9 =~ 30 6 4 6 61| 6 6 4] 6
24 6 5 6] 61 6 6 5] 6
16 21 - 30 %) 6 6 61 6] 6 6 6 S
30 6 3 6|1 6] 6 6 6| 6
24 6 4 61 6| 6 6 6| 6
12 6 S 6 6 6 6 6 6

*) Input pulses according to "Time data".
**) Input pulses with ¥ T wave form.
***) Second flip-flop (B) is last in chain.
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Preset switch

For decoding the DCDS30 in preset programmed counting systems use has to be made
of the decoding switch 1248N, catalogue number 4311 027 82221.

Note that:
- the outputs of the DCD50 have to be connected to the switch inputs as given below

- the internal resistance of the switch (terminal 12) has to be left floating.

1ol 1 = not connected 12 = floating

11 2 = not connected 13 = not connected
LI 3 = not connected 14 = not connected
P 4 =7p 15="0x8

(| 5=QD 16 = Qa

: : 6 = output (pole) 17 = output (pole)
(' 7=Q8 18= Qg

1o 8 =QB 19=Q¢

P 9 = not connected 20 = not connected
In 221 10 = not connected 21 = not connected
7252019 11 = not connected 22 = not connected

Note - The output (pole) of the decoding switch may directly be connected to one of
the inputs of a NOR in the 4. NORSI unit.
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2722 151 00061

PSUS0

POWER SUPPLY UNIT
for 50-Series direct display counters

RZ 24599-2

TECHNICAL PERFORMANCE

Operating ambient temperature

range

~25 to +65 °0C

The unit is provided with a temperature fuse (F1).

Input data

Input voltage

110, 120, 130, 220, 230, 240Vac, +10%,

Input frequency 45 to 65 Hz

-15%

il
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PSU50 POWER SUPPLY UNIT 2722 151 00061
for 50-Series direct display counters ‘

Qutput data

Logic supply (Vp1)

Output voltage +24 V + 5%

Output current 0 to 250 mA

Internal resistance 0.9 R

Ripple voltage 10 mVymg

vTemperature coefficient 1 mV/deg C (typical value)

Fusing easy replaceable fuse (630 mA slow, F3)

Provided with automatic short-circuit protection

Numerical indicator tube supply (Vp3)

Output voltage +250 V + 18%
Output current max. 40 mA
Fusing easy replaceable fuse (100 mA slow, F2)
'+
R2 R6 R7
™R3 .
——>| |R8
B +
a2 B
@P)ez
240V, TR2 ™
230V, '. RO
220V, @@os r
oy, TR1
& -
<
oV, 7252020 3
ov

screen of
transformer

Circuit diagram
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2722 151 00061

POWER SUPPLY UNIT

for 50-Series direct display counters

PSUSO0

Terminal location

mains transformer

Note - Both input and output terminals are suitable for direct soldered connections.

output terminais

- +250V

MECHANICAL DATA

Housing
Cover

7252822

steel

perforated steel

68(2.68")

~140(5.5")

120 (4.72")
100(3.94")
_._ﬁ.._._, _91'_._,_
111.5(0197") Maax) 3
[ =2
! 3 B
__.4,#A_.__, L
~170(6.7")
r!\ p=-t
= : —
2 .¢‘ _Q_,
iy &

7252823

Dimensions in mm, inch values between brackets

> 240V, & 3 3z A EEE
2 o ¢ Go8
] 230 Vo T ¥V T 00
-y VRIS
A OVIF) | o
> Py rtaw R
gl > o~ = ] : 12
- > 2 lilg °
= )= il g
N L4diG @
o~ ov I+
4-————J rslpms
110Vqc °
¥ 220V o ‘
“ Il 7252821
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2722 007 89001 ECA 50

EMPTY CASE ASSEMBLY

Function Empty case assembly for non-
standard circuits

DESCRIPTION

For non-standard circuitconfigurations an empty case assembly comprising a plas-
tic case, a general purpose printed-wiring board and a rear bar is available in the
50-Series.

With these items non-standard circuits can be built in a technology similar to that
of all auxiliary modules in the range.

case printed —-wiring board rear bar -

(component side) 72529552

Dimensions in mm

Printed-wiring board

material glass-epoxy with 254 plated-through holes
+0.2
hole diameter 0.8 E _ mm
-0.05
grid pitch 2.54 mm (0.1 inch)
contacts 11; similar to those of all other 50-Series
modules

Note: On the next page the lay-out of the printed wiring (component side) is shown on «—
a scale 3:1, which can be used as an aid for the designer.
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ay-out of printed wiring (component side); sc

1 2 3 4 5 6 7 8 9 10 11
Lay o) inte iri { ) ide); scale 3 : 1

86 " H April 1970



ACCESSORIES FOR COUNTER MODULES
50-SERIES



MOUNTING ACCESSORIES

For mounting accessories the sections "INTRODUCTION" and "CONSTRUCTION" of
50-Series, General should be consulted.
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8222 412 10... HCS50 HSS50
VCS50 VSS50

{

FLEXIBLE PRINTED WIRING

RZ 28179-3

The use of flexible printed wiring considerably shortens the time required to wire

the modules, while allowing aneat and simple construction.Four types are available:

- Type HCSS0, catalogue number 8222 412 10291, for interconnecting the ten output
terminals of counters NIC50 or RIC50 tothe corresponding terminals of the thumb-
wheel switches, when the modules are mounted on a horizontal axis

- Type HSS50, catalogue number 8222 412 10301, for interconnection between thumb-
wheel switches mounted on a horizontal axis

- Type VCSS0, catalogue number 8222 412 10310 for interconnecting counters NICS50
and RICS0 and the thumbwheel switches, when these modules are mounted on a
vertical axis

- Type VSS50, catalogue number 8222 412 10320 for interconnection between thumb-
wheel switches mounted on a vertical axis.

More complex installations, with combinations of vertical and horizontal mounting

can be covered with the above four types of flexible printed wiring.

111
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STICKERS

Stickers are drawing symbols of 50-Series modules printed on self-adhesive, trans-
parent material. They can be used for fast preparation of system drawings.
The stickers are available in sheets. Each sticker can be separately detached from

the sheet, without cutting.

sheet with modules
of type

catalogue number
for 50 sheets

NIC50 (4x) + SUS0 (8x)

LRD50 (3x) + PSRS0 (2x) +

3.NOR50 (3x)+ 4.NORS5I (2x)

RIC50 (4x) + SUS0 (8x)

MID50 (8x) + SID50 (4x)

PDUSO0A (9x) + PDUS0B (3x)
DCD50

4322 026 70260

70270
70430
70440
71910
71920
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NORBITS
60-Series and 61-Series
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60-SERIES NORBITS



GENERAL 60-Series
NORBITS

INTRODUCTION

The 60 series, which uses NOR logic as a basis of operation, represents an impor-
tant advance in static switching devicesfor industrial control systems. It comprises
7 circuit blocks having the following features in common:

- Single rail 24 V 4+ 25% supply, allowing the use of an inexpensive power supply -
which helps to keep the cost down, particularly in small systems.

- Transfer moulded cases, giving optimum protection.

- Rigid terminals spaced at 0.2 in. pitch, permitting a variety of interconnection
methods to be used (dip soldering, hand soldering, miniwire wrapping).

- Exceptionally good noise immunity.

- Easy to understand level logic, making it possible to carry out system tests with
only a d.c. voltmeter.

- Silicon semiconductors throughout, ensuring reliable operation down to —10 °C
and up to +70 °C.

- Low price.

Compatible input and output devices as well as a full range of mounting accessories
are available.

The 60 series comprises the following types:

2.NOR 60 Dual 4-input NOR gate

4.NOR 60 Quadruple 2x2 + 2x3 input NOR gate
2.1A 60 Dual Inverter Amplifier

2.LPA 60 Dual Low Power Amplifier

TU 60 Timer Unit

2.SF 60 Dual input Switch Filter

PA 60 Power Amplifier
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R, 60-Series
NORBITS

CONSTRUCTION

The circuit elements are housed in a transfer moulded encapsulation. The dimen-
sions are as shown below. The pin connections for each unit are shown on the rel-
evant data sheets. Pin numbering is moulded on both top and bottom of the unit. All
pins are also accessible from the top of the unit to facilitate test requirements.

Mounting

The units may be mounted on printed-wiring boards, and a range of these is avail-
able with suitable metal mounting chassis. They may also be clamped in the moulded
Universal Mounting Chassis UMC 60 or fixed with 3 mm screws.

Dimensions in mm (inch equivalents within brackets)

508 (2.0)
18 |
[se 2
e\ .
P |
—~ s
97 o} /
St L
ae WUUUUUUTTOUORnLL— +3 036005,
,1.081(.032) T o 25400
-~ 72515281
5.08(.20) _  8-equal pitches of 5.08(.20) &
|

v R15(.06)

76(.30)| | 7-equal pitches of 5.08(.20)

Size A (types 2.NOR 60, 4.NOR 60, 2.IA 60, 2.LPA 60, 2.SF 60, TU 60)

(ff
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60-Series CONSTRUCTION GENERAL
NORBITS
508(2.0) 615(2.42)
356(1.4) 533(2.1)
= . ] i
8 A | - 1 a = i ! 1
& 32 | |
g - 5,8 |
1 e et R
Ll 281035 ) 381(15)
5.08(.20) . _ 8-equal pitches of 5.08(20) i) ‘ 635(2.5) —
— -
1 2 3 & 5 6 7 6.9
9l |G_R15(.06)
— |-

112 13 14 15 16 17

7.6(30)]

| 7-equal pitches of 5.08(.20)

Size B (type PA 60)

Terminals
Wrap tool
Wrap wire size
Weight, size A
size B

Colour coding

suitable for soldering and Miniwrap

Gardner Denver, bit number 506633

0.3 mm (0.012" = 28 U.S. gauge = 30 s.w.g.)

30 g approx.
85 g approx.

see data sheets of the units

H8
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GENERAL

60-Series
NORBITS

TEST SPECIFICATIONS

All units meet the following test specifications:

Test

IEC 68

MIL-STD-202C

Dry heat life test

56 days at max. diss.
max. temp. check at:
0-10/14d-56d.

Meth. 108A,
Cond. D; check at 0-10/
14d-56d.

Long-term damp heat
non operating

Test C, 56 days
check at 0-10/14d-

Meth. 103B,
Cond. D; check at 0-10/

56d. 14d-56d.
Long-term damp heat Test C, 56d. min., ditto
operating diss., check at
0-10/14d-56d.
Temp. cycle-test Test Na, 30 min., Meth. 107B,

2-3 min in between;
preferred: -40 °C;
+85 °C and +125 °C.

Cond. A: moderate temp.

Vibration

Test Fb; 10-500-10 Hz
1 octave/min ; ampl.

0.75 mm max.; 10 g max.

3% 8 his.

Meth. 204A,

Cond. A: 10-500-10 Hz:
15 min ampl. 0.75 max;
10 g max., 3 x 3 hrs.

Shock

Meth. 202B, 3 blows 30 g.

Robustness of terminations

Solderability + solder heat

Test Up +Up

Test T; at 0 hr and at
56d; no electr. test

Meth. 211A + B or C)

Meth. 210, at O hr and
at 56d; no electr. test
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GENERAL 60-Series
NORBITS

CHARACTERISTICS AND DEFINITIONS

AMBIENT TEMPERATURE LIMITS
Storage Tamp = —40 °C to +85 °C
Operating Tamp = ~10 °C to +70 °C

SUPPLY VOLTAGE (Vg)

Single rail, +24 Vg, o, £25% (18 to 30 V) or
+12 V4, c. £ 5% (11.4 to 12.6 V) at reduced ratings

LOGIC LEVELS

The operation of the "60" -series is based on positive logic, i.e. 1" level is a pos-
itive voltage that is more positive than "0" level, and ""0" level is independent of
supply voltage.

Logic 1" depends upon supply and loading of the output of the logic functional block.

Levels with Vg = 24 V + 25% Levels with Vg = 12V £ 5%
0OV <"0"<+4+0.3V OV D" €+0.3V
11.4 V <"1" < Vg 8.3V <"1" < Vg

D.C. NOISE IMMUNITY

"0" level Immunity: A d.c. voltage of +1 V with respect to the 0-volt line, applied
to any one input (the other inputs floating) will not cause a change of output voltage.

"1" level Immunity:

a. With a supply voltage of 24 V + 25%:
A variation of 2 V of the "1" input level will not cause a unit to change its out-
put voltage.

b. With a supply voltage of 12 V + 5%:
A variation of 0.25V of the "1" input level will not cause a unit to change its out-
put voltage.

DRIVE UNIT: Drive required on one input of a NOR 60 (with all other inputs re-
turned to 0-volt line) to bring the output at "0" level (less than +0.3 V).

FAN OUT: Number of drive units that can be delivered by a logic function without
exceeding the "1" level limits as defined above.

The fan out actually indicates the number of NOR gates that can be driven into sat-
uration (thereby bringing the respective outputs at "0" level).
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60-Series
NORBITS

EXTENSION OF THE DRIVE UNIT CONCEPT

INPUT AND OUTPUT DATA

System design is greatly simplified by expression of the input requirements and fan
out capabilities of the various units in integral multiples of the D.U. To check that
the loadabilityof a particular unit is not exceeded, simply add the number of D.U.'s
present at its output.

LOADING TABLE

The loading table shows the input requirements and output capability of the various
units expressed in D.U.'s.

Vg =24V +£25%

Vg = 12 V +5%

i input output output

2.NOR 60, per function 1. DU, 6 DU, 4D.U.
4 ,NOR 60, per function 1 DU 6 D.U. 4 D.JU.
2.1IA 60, per function 2 DL, 20 D.U. 13 D.U.
2.1A 60, connected as

Low Power Amp, 2 DU, Rload = 300 2 Rload = 150 ©
2.LPA 60 per function 2.D.. Rjpad = 300 @ Rjpad = 150 @
PA 60 1 D.U. Rlpad 2 30 @ Rlopad = 13 Q
TU 60 1D.U. 5D.U. 3 D.Us
2.SF 60, per filter 100 V4.c. 2 D, U. 2 DU

For matching non standard input signals to 60-series inputs as well as matching
non standard loads, the data sheets of the units give impedances and current re-
quirements.
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2722 008 00001 2.NOR 60

DUAL FOUR INPUT NOR GATE

Function dual NOR (positive logic)

Case size: A; colour: black

CIRCUIT DATA -

]
1 0
W 5
2 TR1 TR2 "
3 12
(3
-8

R

@

Circuit diagram

1
1 2 3 4 5 6 7 8 9 _2 1 10
3] O—
10 n 12 13 14 15 16 17 10
7251531 W 1
Terminal location 12] 05—
1,2,3,4 = input NOR 1 B NORED | e
%) = output NOR 2
6 = He€s ;
7 = for supply NOR 1 (V) Drawing symbols
8 =n.c.
9 =0 V common
10, 11, 12, 13 = input NOR 2
14 = output NOR 1
15 = MiiCre
16 = for supply NOR 2 (V)
17 = T+ Cs

The unit contains two identical transistor-resistor NOR circuits. Each circuit has
4 inputs. If any input of a NOR is at ""1" level the output of that NOR will be at "0"
level.
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2.NOR 60 DUAL FOUR INPUT NOR GATE 2722 008 00001

i

CHARACTERISTICS
at Vg =24V +25% at Vg = 12V £5%
Supply current at Vgpnom 32 mA 1.6 mA
at Vgmax <4.2mA < 1.8mA
Input requirement 1 D.IU. 1D, 1T
Output capability 6D.U. 4 D.U.
two three four
paralleled paralleled paralleled
single input inputs inputs inputs
Input impedance 1) 100 k2 62 k2 40 kQ 30 k2

Input current for"0" output l)2) 0.13 mA 0.125 mA 0.11 mA 0.1 mA

Switching speed

Fall time defined below tg < 1.25us
Fall delay time defined below tfd £ 6 us
VO 7253395
s 03 Vo
!
- 1
V; —
i _3_. 14 Ve
4] NORG60
1 c
7257312 T
oV
‘1V
te . — t Fig.A

The fall time t; is defined as the time required for the output voltage V, to change
from 90% of its full value to 1 V after application of a step input, the output being
loaded with C = 200 pF (see Fig.A).

1) Not used inputs returned to 0-volt line.
2) At Vg =30 V.
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2722 008 00001

DUAL FOUR INPUT NOR GATE 2.NOR 60

e, 5 e v,
13] NOR60
g s

Vi 7253394
‘1V 1
2
W=zl
S =2
_4] NOR60
Vo —
T 72534371
L
teg ==t Fig.B

T

ov ov

The fall delay time tgq is defined as the time between the 1V points of the negative-
going input and output voltages of two cascaded NORs, each being loaded with

C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur when these values are exceeded)

Supply voltage

Positive transient on Vg
Positive input voltage

Negative input voltage

Vg m?.x.
min.
max.

+Vi max.

-Vj; max.

30 Vd.c.
0V

10 V during 10 us
90 V
18 V
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2722 008 00011

‘LLNOR 60

QUADRUPLE 2x2 + 2x3 INPUT NOR GATE

quadruple NOR (positive logic)

Function

Case

CIRCUIT DATA

size: A; colour: black

[

o

®

13

TR3

TR&

1 2 3 & s 6 7 L] L
)| (.noreo Q Ic
10 n 12 k] % 15 6 17

7257215

Terminal location

3]

3 = input NOR 1

= output NOR 4

= output NOR 2

input NOR 3

= for supply NOR 1 (Vg)
=0V common

10, 11, 12 = input NOR 2

13 = output NOR 3

14 = output NOR 1

15, 17 = input NOR 4

16 = for supply NOR 2, 3, 4 (Vg)

O N O U
o
1"

NOR60

OE

ISt

1

NOR60

‘s-2

7257216

1
2] ! 1%
-5 O~

NOR60

T 1

5
1] O~

NOR60

72572140

Drawing symbols

The unit contains two identical 2-input and two identical 3-input NOR circuits. If any
input of a NOR is at "1" level the output of that NOR will be at 0" level.

June 1969 H

H19



4.NOR 60

QUADRUPLE 2x2 + 2x3 INPUT NOR GATE

2722 008 00011

I

CHARACTERISTICS

Supply current at Vgponi

Input requirement

Output capability

Input impedance 1)

at Vsmax

Input current for "0" output l)2)

— Switching speed

Fall time defined below

Fall delay time defined below

Vo

7253395A

at Vg = 24 V £259

at Vg = 12V £5%

3.2 mA 1.6 mA
< 4.2 mA < 1.8 mA
1D.U. 1 D=W.
6 D.U. 4D.U.
two three
single input paralleled paralleled
inputs inputs
90 k2 30 k2 35 k2
0.13 mA 0.125 mA 0.11 mA
tf < 14 us
tfd < 26 s
1
= 1 .
v—2 v,
—1 NORG60
C
7259073 ov

The fall time tf is defined as the time required for the output voltage Vo to change
from 90% of its full value to 1V after application of a step input, the output being

loaded with C = 200 pF (see Fig.A).

l) Not used inputs returned to 0-volt line.
2y At Vg =30 V.

H20
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2722 008 00011 QUADRUPLE 2x2 + 2x3 INPUT NOR GATE 4.NORG60O

3394
vi 725

v 1] 10}
2 1 1% N 1 5
t i3 12 %
— NOR60 — NOR60
(o c
Vo | em——] T
T ov 7259074 oV
L A—
Fig.B
teg t

The fall delay time tfq is defined as the time betweeb the 1 V points of the negative-
going input and output voltages of two cascaded NORs, each being loaded with
C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur when these values are exceeded)

max. 30 Vd

Supply voltage Vs wiin. B T -Ce.
Positive transient on Vg max. 10 V for 10 ps
Positive input voltage +V; max. 90 V

Negative input voltage =V max. 24 V
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2722 008 01001

2.1A 60

DUAL INVERTER AMPLIFIER

Function

Case

The unit comprises two identical Inverter
Amplifiers. Use as a single inverting Low
Power Amplifier is feasible.

Size:A; colour: blue

CIRCUIT DATA

>

2.1A60

R TR2
so— 1 ©
8
17
9
7ZsEn
4 D oow 4
1A60
(L
7251532 6
Terminal location l:L D &]_
_ 1A60
1,2,3 =n.C, 72513552
4 = input IA 1
5 = output IA 2
6 = collector resistor IA 2
7 =1.C.
8 = base of IA 2 transistor
9 =0V common 19 = n: e

10, 11, 12 = n.c.

16 = for supply (Vg)

8 |17

Drawing symbols
with important
connections

13 = input IA 2 17 = emitter of IA 1
14 = output 1A 1 transistor
May 1969 H23



2.1A 60

DUAL INVERTER AMPLIFIER

2722 008 01001

i

To obtain the dual I.A., pin 17 should be connected to pin 9 and pin 6 to pin 5.
A "1" level input (pin 4 or 13) will cause a "0" level output (pin 14 or 5-6 respec-

tively).

To obtain the inverting L.P.A., pin 17 should be connected to pin 8 and the load
connected between pins 5 and 16. When pin 4 is at "1" level, pin 5 will be at "0"

level.

Notes to the load of the L.P.A.

1. Care should be taken that the value of a varying load should not drop below the

specified minimum.

2. Incandescent lamps have a "cold" resistance that is only a fraction of the value

calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current. It is advisable to use a pre-heating quiescent current to
eliminate destructive surge currents,

3. Inductive loads will cause large voltage peaks upon switching off. To avoid de-

struction the load should be provided with a flywheeling diode, type BY126. The
anode should be connected to pin 5, the cathode to pin 16 (positive supply).

CHARACTERISTICS
at Vg = 24 V £25% at Vg =12 V £5%
per I.A. as L.P.A. per T.A. as L.P.A.
Supply current at Vgpom | 10.9 mA Illia?i 121156 -— 5.5 mA Isl.osa(;nfo —
Siiff*ﬁﬁi;ﬁi Ve max) < 14.0ma ih;l; P00 0| < 39ma f{lizég:n;?o Q
Input requirement 2 DT, 2D.U, 2 D.U. 2 DU,
Output capability 20 D.U. 140 D.U. 1) |13D.U.
Minimum load resistance 300 Q1 150 @ 1)
Input impedance 45 k2
Input current for "0" output of I.A. at Vg = 30 V 0.285 mA
Switching speed
Fall time defined below te < 1lus
Fall delay time defined below tfd < 3us

1) This load is permissible only if the input switched between "0" and "1" levels by

a preceding 60 Series unit or other true digital input, avoiding excessive dissi-
pation during transitions.
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2722 008 01001 DUAL INVERTER AMPLIFIER 2.1A 60

7.
VO 253395

s 09Vo

1A60

[ Js |

725731 ov

i
\Y

s‘lV

tf — t Fig.A

The fall time t; is defined as the time required for the output voltage V, to change
from 90% of its full value to 1 V, after application of a step input, the output being
loaded with C = 200 pF (see Fig.A).

Vi 7253394

1V §
5
v > w3l > %
—t 1A60 1A60 .

Vo | 7T Ts TC T

T 7257313 oV ov

|=

L S—

Fig.B

teg —» t

The fall delay time tfq is defined as the time between the 1V points of the negative-
going input and output voltages of two cascaded Inverter Amplifiers, each being

loaded with 200 pF (see Fig.B).

T
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2.1A 60 DUAL INVERTER AMPLIFIER

2722 008 01001

LIMITING VALUES (Destruction may occur if these values are exceeded)

max. 30 Vg .

Supply voltage Vg cate BN

Positive transient on Vg max. 10 V during 10 us
Positive input voltage +V4, +V13 max. 70 V

Negative input voltage -V4, -V13 max. 16 V

Positive voltage at pin 8 +Vg max. 1 V via min. 500 2
Negative voltage at pin 8 =V max. 5 V

=
H26 May 1969




2722 032 00041

2.LPA 60

DUAL LOW POWER AMPLIFIER

Function The unit comprises two identical inverting
Low Power Amplifiers
. Case size: A; colour: blue
CIRCUIT DATA
97
12 3
TR1 5 TR3 —@14
13 4L
TR2 )TRL
7257219 9
i 2 8 @ § & 7 €& 3 E] D
12 5
1 O
10 n 12 13 1% 15 16 17
725721‘0 h
Terminal location —3] D :11,
= LPAG0
l’ 2 = Dl 72572171
3,4 = input LPA2
5 = output LPAL Drawing symbols
6 = n.c.
7 = for supply (Vg)
8 = n.c.
9 = 0 V common
10, 11 = n,C.
12, 13 = input LPAl
14 = output LPA2

15; 16, 17 = nac:
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2.LPA 60 DUAL LOW POWER AMPLIFIER

2722 032 00041

The load should be connected between pins 5 and 7 for LPA1 and between pins 14 and

7 for LPA2.

When the input (12/13 or 3/4) is at"'1" level, the output (5 or 14) will be at less than
1 V. This being no true '0" level, it is not recommended to use an LPA as a logic

operator.

Notes to the loading

1. Care should be taken that the value of a varying load should not drop below the

specified minimum,

2. Incandescent lamps have a ''cold" resistance that is only a fraction of the value
calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current. It is advisable to use a pre-heating quiescent current to

eliminate destructive surge currents.

3. Inductive loads will cause large voltage peaks upon switching off. To avoid de-
struction the load should be provided with a flywheeling diode, type BAX12. The
anode should be connected to pin 5 (14), the cathode to pin 7 (positive supply).

CHARACTERISTICS

at Vg =24 V £25% | at Vg =12 V +5%
Supply current at Vg nom» Ijpad =0 mA 8 mA 4 mA
Supply current at Vg max and "'1" input,
Rload = 300 @ <108 mA -
Rload = 150 2 = <89.9 mA

Input requirement 2 D.U. 2 D,

Output capability 100 mA 80 mA

Min. load resistance 300 2 150 ©

E Input impedance 45 kO
== Input current for "0" output at Vg = 30V 0.285 mA

Output voltage at "1" input <1 V

— Switching speed
Fall time (Fig.A) tf < 0.4 us
Rise time (Fig.B and Fig.C) tr < 2 us
Storage time (Fig.B and Fig.C) ts < 10 wus
H28 June 1970



2.LPA 60

2722 032 00041 DUAL LOW POWER AMPLIFIER
vI
72533954
Vo
0.3V,
K1V
1V t
R e ' Yo 0.9V,
Fig.A v
0.1V, 4
t
>/ | tr le
- tg 7259072
Fig.B
+Vg
1
B 1 % 1 1] 3000
vi—
3| o% 1] o2l = fnE L g
_4] NORG60 13] NOR60 LPAG0
1 7259075
Fig.C

LIMITING VALUES (Destruction may occur if these values are exceeded)

Supply voltage

Positive transient on Vg
Positive input voltage

Negative input voltage

Vs

+Vi

max. 30 Vg .
min. 0V

max. 10 V for 10 ps
max. 70 V
max. 16 V

June 1970
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2722 008 03001 TU 60

TIMER

Function Gives an inverted output. The output of a
"1" is delayed following a "0" input. No
delay occurs when the input returns to"1"

Case Size: A; colour: red

CIRCUIT DATA

Rext.
————=
e _L___J._._1

R7 D1 E @902

™ RS
1
TR3
+ + Tz59 1
4 9
cnt

L—'"——ii—"—"

With the input at "1" the capacitor (Cgxt) is discharged. When the input goes to."0",
TR] ceases to conduct so that the capacitor is allowed to slowly charge until the
base potential of TR is exceeded. TR9 starts to conduct and provides base current
for TR, which speeds the turn-on of TRp. TR4 ceases to conduct and the output
level changes from "0" to "1". Positive feedback is provided via D and R7.

111
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TU 60 TIMER 2722 008 03001

1 = input 10, 11 = n.c.
T 2 3 & 5 6 7 @8 09 2;3=n.c. 12 = for external
4 = for external resistor
)l @ Q |( capacitor 13 = DuiC
5 =h.cs 14 = output
oM 12 B % 15 6 1 6 = see instructions 15 = for external
7251533 below resistor
Terminal location 7 i positive supply 16 Wi )
3 E BaCe 17 = see instructions
9 =0V common below

TU60

AL{ l_lg
7251354.2

Drawing symbol with significant connections

Instructions for connection of the supply

connect 6 and 7,

_ o -
When Vg = 24 V £25% : connect 15 and 17.

. connect 15 and 7,

= 07
Wiken ¥ g = A E 200 do not connect 6 and 17.

CHARACTERISTICS

at Vg = 24 V £25% at Vg =12V +5%

Supply current at Vgnom 6.9 mA 1.9 mA

at Vgmax 10.1 mA 2.1 mA
Input requirement 1 D:.U. 1 DulJs
Output capability 5 D.U., 3D.U.
Input impedance 90 k2
Input current for "0" output,

at Vg =30V 0.125 mA

External resistance Rext min. 100 k2, max. 1 MQ2
External capacitance Cext requirement: leakage current

max. 100 nA at 10 V (or leakage
resistance min. 100 MQ at 10 V)
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2722 008 03001 TIMER TU 60

Delay time (see Fig.A) tdelay about Rexr Coyr seconds (MQxuF)

Max. change of delay time
with temperature -0.14 %/degC
Switching speed
Fall time as defined below tf < 1lus
Rise time as defined below ty < 6us

Timing requirements (see Fig.A)

Set time tset min, 11.9 Cext ms (Cgxt in uF)
Recovery time tsec min, 11.9 Cgxt ms
Start inhibit before end of delay tgt jnh min. 18.9 Cext ms
Inhibit duratior tinh min. 18.9 Cgx¢ ms
(A shorter tjpp gives a shorter
delay)
Eiast trec  tset
I~ [ b
e —
(@) input ‘
non_ }
1" e tdelay = t delay -
(a) output
"o
tat im
tinh
uyp =
(b) input
"0 e
1" — tdelay [rmseni
(b) output
"
7251527
Fig.A

7253395A 7257314

Vo
12] |15 0.8V, Yo 09Ve

R -1
7257310 Z[-i l_lg :)':

—>|tf<- X > tr e t

Fig.B
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TU 60 TIMER 2722 008 03001

The fall time tf is defined as the time required for the output voltage Vo to change
from 90% of its full value to 1V, after application of a step input and being loaded
with C = 200 pF (see Fig.B).

The rise time t, is defined as the time required for the output voltage V to change
from 1 V to 90% of its full value, after application of a step input and being loaded
with C = 200 pF (see Fig.B).

LIMITING VALUES (Destruction may occur if these values are exceeded)
max. 30 Vg c.

Supply s min. 0V
Positive transient on Vg max. 10 V during 10 us
Positive input voltage +V; max. 70V
Negative input voltage -V; max. 16V
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2722 008 02001 2.SF 60

DUAL SWITCH FILTER

Function Dual switch filter for eliminating the effects
of contact bounce of mechanical switches

Case size: Aj colour: green

CIRCUIT DATA

@

=
8®- e 17

The circuit consists of two identical filters for minimising the effects of contact
bounce and spurious interference on long leads between switch and system input.
The switch filter also has the facility that 100 V are applied across the switch con-
tacts, thus ensuring reliable switching.

The voltage divider enables the input to be presented with a high impedance load
whilst the internal circuitry is presented with a lower impedance source. The time
for which contact bounce is eliminated is determined by an external capacitor. The
zener diode provides a threshold. The diode prevents that excessive base current
is drawn from any driven NORBIT if a large negative voltage appears on the filter
input. It also prevents that a reverse voltage is presented to the capacitor, which
thus may be of a polarised type.

—T— T I TV —

i 2§ b 5 8 7 o9 1 = input SF1 10 = input SF2
2, 3 =n.cs 11, 12 = fi6s
bl ‘ Q I( 4 = for external capac- 13 = for external
itor of SF1 capacitor
10 n 12 13 14 15 16 17 5 - OUtpU[ S}:z Of SFZ
— oo OO0 0,7 =n.c. 14 = output SF1
8 =0V common 15, 16 = n.c.
Terminal location 9 =h.e. 17 =0V common

(to be taken to
central earth
point)
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2.SF 60 DUAL SWITCH FILTER 2722 008 02001

Instructions
__14 14
ore i a. Capacitor working voltage > 100 V(. c.
0
P s b. Mount the unit as close as possible to the logic
L"—' system input.

c. The common 0-volt line (8 or 17) must be returned
10 5 to the central earth point of the system to avoid

common impedance coupling.
SF60 P ping

13L| 17
7251356.2

Drawing symbols with capacitor

CHARACTERISTICS (per filter)

Input voltage for "1" out +100 V £25% e
Input current < 3.3 mA 1 14
Tnput surge current peak <4.8mA ov | SF60
Output capability 2 D.U. “L_l 8
7251610.2
Contact bounce elimination Fig.a
time 1.7 C ms (C in uF)
Switching speed (C in uF):
g speed (C in uF) 100V~ 1 14
Turn-on time 41 C ms SF60
Max. operating frequency L;I__l 8
* , 7251609.2
Wlﬂ-l T8l rr_xark_to s_pace 6.3 Fig.b
ratio for circuit Fig.a < Hz
Ditto for Fig.b 11(.:08 Hz

LIMITING VALUES (Destruction may occur if these values are exceeded)
Positive input voltage +Vy,+Vig max. 125 V

Negative input voltage -V, -Vjp max. 100 V
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2722 032 00031 PA 60

POWER AMPLIFIER

Function Power amplifier for load switching

Case size: B; colour: blue

CIRCUIT DATA

80— I' ,l -85
'—\:)—«
@17
TR3 3
TR2 TRL
TRS
7785400 0

The power amplifier consists of a Schmitt trigger followed by a buffer + driver
stage, which provides adequate drive to the power transistor under all conditions
of permissible supply voltage and input signal. The load should be connected be-
tween pin 13 and + of power supply. A "1" input will switch on the load current.

Notes
1. Observe rules for Rigadmin.

2. Incandescent lamps have a "cold" resistance that is only a fraction of the value
calculated from voltage and current so that turning on of a lamp may cause a
current surge. It isoften advisable touse a preheating quiescent current to elim-
inate destructive surge currents.

3. Inductive loads will cause large voltage peaks at switching off. To avoid de-
struction of the output transistor the load should be shunted by a damping diode.
By using diode type BAX12 a max. current of 1 A at 30 V in a load of 10 H can be
switched off while secondary breakdown is avoided.

(Connection of the diode: anode to pin 13, cathode to supply).

LI
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PA 60

POWER AMPLIFIER

2722 032 00031

4. Pin 10 facilitates the connection of a 0V load supply line which is separated from
the 0 V logic supply line up to the power supply unit, by which means common
wire impedance is avoided. Also, if a second power supply unit is used for the
PA 60, common impedance with the 0 V logic supply line should be avoided in the
connecting wire necessary between pin 9 (0V logic supply) and pin 10 (0 V supply

of PA 60).

Terminal location

1 .2 3 4. .65 6 7 8B 9

Al I

» 5 =

i
OO0 0o~ WN =

11, 12 =
13

14
ol 5 =
16
17

10 11 12 13 14 15 16 17

7251535

n

6[ 15|

=
1 13
—1 PA60
|9 |10 7251358.2

Drawing symbol with one
of the necessary connections

Additional instructions

input

base resistor of input transistor
base of input transistor

n.c.

+supply, comnect to 15

G

zener diode

0 V common

0 V output stage, see note 4
56

output (load between 13 and supply)
NG

+supply, connect to 6

N/Cs

collector of TR3

a. If the input (pin l)is driven by a standard "1" level from NOR 60, etc., connect

pins 2 and 9.

b. If the supply voltage is 12 V £5%, connect a resistor of 330 2 between pin 6 and
8, and a resistor of 1.5 k2 between 15 and 17; both resistors +5%, %W.

c. The metal centre part of the case is a heatsink connected to the collector of TRS;
it should not be touched by electrical conductors.
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2722 032 00031

POWER AMPLIFIER

PA 60

CHARACTERISTICS

Supply current at Vgpom

at Vg = 24 V £25%

at Vg = 12 V +5%

excluding Ijpad 18.8 mA 15.1 mA
Supply current at Vgmax
excluding Ijpad < 26.2 mA < 28.8 mA
Required load resistance > 30 > 132
Required input 1D.U. 1 .,
For switching on load current at pin 1 at pin 3
input voltage 8V 1.6V 1)
input current, 2-9 connected 75 uA 75 UA
2-9 not connected - 30 nA
For switching off load current
input voltage < 2«9V <0.65V
On-off input voltage difference,
Rgource < 56 k&2 - #0.32 V
Switching speed
Fall time as defined below tp < 1us
Rise time as defined below ty < Sus

The fall time t; is defined as the time required for the output voltage to change from
90% to 10% of its full value, after application of a step input, at a supply voltage
Vg =30 V and a load resistance R = 30 ©2 shunted by C = 200 pF (see Figure).

The rise time ty is defined as the time required for the output voltage tochange from
10% to 90Y of its full value, after application of a step input, at a supply voltage
Vg =30 V and a load resistance R = 30 € shunted by C = 200 pF (see Figure).

1) Via min. 500 Q.
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PA 60 POWER AMPLIFIER

2722 032 00031

VO 7253396

ts —s t

6] ]1s]17

-

>

PAG0

5

7257309

9 |10

Vs
R
Vo
Cc
v

01Vo

—

7253397

09V,

T

0

LIMITING VALUES (Destruction may occur if these values are exceeded)

§ Supply voltage(s) Vg :i’: 38 zd.c.

E Positive transient on Vg driver stage max. 10 V during 10 us
Positive transient on Vg power stage max. 5 V during 10 us
Voltage at pin 1 (pins 2 and

9 connected)
positive +V] max. 100 V
negative -V; max, 15V
Voltage at pin 3
positive +Vg max. 5 V via min. 500
negative -V3 max. 4.5 V
H40 May 1969



61-SERIES NORBITS




61-Series

INTRODUCTION

The units of the 61-Series have been designed as an extension to the NORbit range
in order to facilitate using NORbits in thyristorized power control circuits. By doing
so, designers can cut system costs considerably: for one thing, the number of ex-
ternal components necessary will be reduced to a bare minimum, for another,
mounting costs can be kept low as all units are housed in the NORbit size A encap-
sulation, and thus fit into a UMCG60 chassis or can be fixed on the special printed-
wiring boards for the 60-Series.

Furthermore, all units in the 61-Seriesoffer the same outstanding features as those
of the 60-Series, the chief ones being:

- high noise immunity
- rugged encapsulation with rigid terminals

- ample accessories
- single-rail 24 V + 25% supply (except the DOA61)

Comprising the following units:

2.NOR61 Dual NOR-gate with diode-resistor networks
RSA61 Rectifier and synchronization assembly

UPAG61 Universal power amplifier
DOA61 Differential amplifier
TT61 Dual thyristor trigger transformer,

the Series may well be expected to find a large number of applications.
An important accessory to this range is the supply transformer ST61.

Wiring Layout Stickers for the 61-Series are available under catalogue number
4322 026 71981.

1l
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2722 032 00071

UPAG61

UNIVERSAL POWER AMPLIFIER

Function

Case

CIRCUIT DATA

|1 |10 |17

1. D.C. switching amplifier.

2. Power oscillator for driving thyristor
trigger transformers.

3. Phase shift module.

4. Current source for linear capacitor
discharging.

Size: A; Colour: black.

16 13 |3 |a |15

EC |EO |[R

ER oV

Vs ZD |SO |SC FD

1 9

7259196

N
o

s |7 |

Quick reference circuit diagram

Terminal location

1 = emitter resistance follower
2 = emitter output Schmitt trigger
3 = output Schmitt trigger
5 4 = complementary output Schmitt trigger
5 = Schmitt trigger base input
q 6 = power stage base input
7 = oscillator feedback input
1 8 = power stage output
LI 9 =0V common
10 = output emitter follower
11 = collector emitter follower
12 = base emitter follower
13 = restored "0" output Schmitt trigger
14 = input Schmitt trigger
15 = damping diode power stage

16 = supply voltage +Vg
= auxiliary resistor

—
~
1
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UPA61 UNIVERSAL POWER AMPLIFIER 2722 032 00071

Notes

1.

For applications as a power amplifier with a min. permissible load resistance of
90 ©2, connect pin13 to pin6. A "1" at pin 14 will switch on the load between pins
8 and 16.

. For applications as a power amplifier with a min. permissible load resistance of

48 Q, connect pin 12 to 13, 17 and 1, connect pin 10 to 6 and pin 11 to 8. A "1"
at pin 14 will switch on the load between pin 8 and 16.

3. The load should be connected between pins 8 and 16. To avoid destruction result-
ing from large voltage peaks occurring at switching off of inductive loads, the
damping diode in the circuit block has to be connected across the load (15to 16).

4. Incandescent lamps have a "cold" resistance that is only a fraction of the value
calculated from nominal voltage and current, so that turning on of the lamp may
cause a surge current. It is advisable to use a pre-heating quiescent current to
eliminate destructive surge currents.

016
1
7 *C:’—@ o4
TR3 | 3 15
12 TR1
wo—_— }+—+¢ )
10
50 TR2 13 8
6 TR4G
1
17 O— {1 9
7259199
o
2
Circuit diagram

CHARACTERISTICS

Pins 6 and 13 connected, unless otherwise specified.

Supply at Vg =424V £25% | at Vg =412V + 5%

Supply current at

Iload = 0 mA < 25mA <9mA

Supply current at

"1" input (pin 14) *)
Vg =30V, Rload =48 2 650 mA

*) Connections as in Note 2 above.
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2722 032 00071 UNIVERSAL POWER AMPLIFIER UPAG61

Input at Vg =424 V + 25% at Vg = +12 V £ 5%
Drive at pin 14 for
switching on load current 2 DU, 2D.U.
Input impedance at pin 14 92 kQ 92 kQ
Input voltage for switching on
load current at pin 5 **) > 8.2V > 4V
at pin 14 >11.4V Z5.3V
Input voltage for switching off
load current at pin 5 *¥) < 1.6V £ 1V
at pin 14 & 1.8V £1.2F
On-off input voltage difference,
Rgource = 2200 2, at pin 5 < 4.8V 220V
at pin 14 < 4.9V 2.1V
Max. source resistance
for pin 5 2350 k2
for pin 14 200 k2
Output
Min. load resistance
- connections Note 1 90 @2
- connections Note 2 48 Q
Output voltage at "1" input
at min. load resistance
- connections Note 1 = 0.3V
- connections Note 2 < 1.3V
Switching speed.
Switch off delay at 625 mA and 10 H
with pin 15 connected to 16 td 480 ms
Fall time tf =< 0.5 us
Rise time ty < 10 us
LIMITING VALUES
Supply voltage Vg max. 30 V
min. (VY
Positive transient on Vg,
for 10 us max. 10 V
Input voltage at pin 14 +Vi4 max. 70 V
-Via min. 0V
Input voltage at pin 5 +Vs max. 30 V
via min. 2200 -Vs min. 0 V
Output current
for 20 ms max. S A
for 20 ms each second max. 2 A

*) Connections as in Note 2
**) Via min. 2200 Q
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2722 032 00081

TT61

DUAL TRIGGER TRANSFORMER

Function

Case

CIRCUIT DATA

Matching the pulse output from a
power amplifier (e.g. UPA61) to
thyristor gates.

Size A; colour: black

7259

193

Circuit diagram

2. Secondary winding T] (cathode thyristor)
3. Secondary winding T] (gate thyristor)

7. Secondary winding T2 (cathode thyristor)
8. Secondary winding T (gate thyristor)

0

11. Primary winding T (driving source)
12. Primary winding T1 (+Vg)

13. Not connected

14. Not connected

15. Primary winding T3 (driving source)
16. Primary winding T2 (+Vg)

. Resistance connected to primary winding-T]

Terminal location

17. Resistance connected to primary winding Ty

I

June 1970
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TT61

DUAL TRIGGER TRANSFORMER

2722 032 00081

11

CHARACTERISTICS

Frequency range

Turns ratio

primary: secondary

Inductance of primary winding

Leakage inductance referred to primary
(secondary short-circuited)

Primary winding resistance at Tamp = 25 e

Primary series resistor

Secondary winding resistance at T, = 25°C

Output pulse in response to step input,

circuit of Fig.A, Re

=15

rise time (from 0.3 to 3 V)
pulse duration,Vpylge =3 V l)

Output current at pins 2/3 (7/8) at Tamb - 259
in response to step input at pins 10/12(16/17)

(see Fig.A);

Vs = 18V, Vpylge=3 V
Vpulse=3.5 V

Vg =30V, V

pulse

=4.25V

Vpulse =5.0 V

LIMITING VALUES

Primary switched voltage
across pins 10/12 (17/16)

Primary switched current
82 internal, duty cycle 1 : 3 max.
39Q external, duty cycle 1 : 2 max.

1) Req=159
1) Req-=229
1) Req=109
1) Req=152

D.C. test voltage between any pair of
windings for 1 minute

Continuous working voltage

3 to 12.5 kHz

82 Q
<0.6 Q2

<0.6 us
>20 us

< 200 mA
< 160 mA

<425 mA
< 335 mA

max. 30V 2)

170 mA
200 mA

max.
max.

3 kV

max.

1y Vpulse = Minimum mean pulse magnitude over 20 us, over Req-

2) 1f the TJPA61 ceases to oscillate with the output transistor conducting, the primary
series resistor may be damaged; circuit design must safeguard against this con-

dition.

300 Vr.m.s.

HS50
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2722 032 00081 DUAL TRIGGER TRANSFORMER TT61

APPLICATION INFORMATION

+VS
= 10
11] |
. .
A
‘ 3 12 3
e _/— . s 8| [
15] 2 |7
5 L] L]
761 Req
10nF 2 Uta Utb
; U1 =UPAB1 16 8

7259202

Fig.A. Relaxation oscillator circuit (10 kHz)
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2722 008 05001

RSA61

RECTIFIER AND SYNCHRONIZATION ASSEMBLY

Function

Case

- To provide an unregulated voltage of
+24 V for Norbit systems

- To provide synchronization signals.

- To provide +12V and -12 V (zener sta-
bilized) for servo amplifiers.

Size: A; colour: black

CIRCUIT DATA

L
~
<
®

>
@
(=]
(5]

AD; |14

7259197

Circuit diagram

7257834
Terminal location

1= A.C. input from supply transformer
2 = Synchronization voltage

3 = Synchronization voltage

4 = Cathode D9

5 = Output rectifier bridge

6 = Cathode Dj

7 = 412 V output voltage

8 = =12V output voltage

9 =0V from common supply
10 = A.C. input from supply transforme:
11 = Synchronizing resistor output
12 = Anode D2
13 = Resistor output cathode Dy
14 = Anode Dp
15=+412V, 150 k2 source
16 = +24 V output voltage

17 = +12 V, 100 k2 source

June 1970
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RSAG61 RECTIFIER AND SYNCHRONIZATION 2722 008 05001

ASSEMBLY
CHARACTERISTICS
Input
A.C. input voltage (r.m.s.) 2x 20V (+10, -15%)
A.C. input current 375 mA max.
Frequency 50 - 60 Hz
Source resistance 1 Q min.
4 2 max.
Outputs
Pin number Voltage Current
(9 connected to
c.t. transformer)
16 +18 to +30 V < 220 mA
7 +11 to +15V < 8mA
8 =-11to=15V < 4 mA

In order to obtain the outputs specified, smoothing capacitors are required:

1. a 680 uF (=10, +50%), 40V, capacitor connected between pins 16 and 9 to smooth
the +24 V and +12 V.

2. a 100 uF (-10, +50%), 40 V, capacitor connected between pins 5 and 9 to smooth
the =12 V.

Additional components

R : 2.2 k@; max. voltage 30 V r.m.s.

D2 : max. reverse voltage 30 V;
max. forward current 200 mA

D1 : nom. zener voltage 6.8 V;
max. dissipation 60 mW

LIMITING VALUES

Input voltage 2x22Vr.m.s.

APPLICATION INFORMATION

1. The output current of the =12 V output can be increased to 7 mA by connecting
pin 4 to S and pin 8 to 13.

2. A mains synchronization signal is available at pin11 when pins 3 and 2 are join-
ed. The output at pins 2 and 3 takes the form of a zero voltage when the a.c.
driving voltage passes through zero. At all other times a positive voltage is pre-
sent on pins 2 and 3.
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2722 008 00021

2.NOR61

DUAL NOR-GATE WITH DIODE-RESISTOR NETWORKS

Function Dual two-input transistor-resistor NOR-
gate with diode gating facilities incorpo-
rated; specifically applicable as a d.c.
counting/shifting stage.
Case Size: A; colour: black.
CIRCUIT DATA (3 | 4 |2 [17 |15
CD3; |AD3 |Qy R CDs4 CD;y CD?
10 "1 1 []
6]i1
13i2 [
1]i2 O
Q, AD, AD; AD2
7259195 5 12 |8 I7

Quick reference circuit diagram

7257834

Terminal location

1 = Input NOR 2

2 = Cathode diode D4

3 = Anode diode D3

4 = Gate resistor

5 = Output NOR 2

6 = Input NOR 1

7 = Anode diode D9

8 = Anode diode D}

9 = 0 V common supply
10 = Input NOR 1
11 = Cathode diode D3
12 = Anode diode Dy

13 = Input NOR 2
14 = Output NOR 1
15 = Cathode diode Dy
16 = +Vg supply for NOR 1 and NOR 2
17 = Cathode diode D,

June 1970
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2.NOR61

DUAL NOR-GATE WITH
DIODE-RESISTOR NETWORKS

2722 008 00021

D3

13

o0

CHARACTERISTICS

Circuit diagram

4 1
2 o
R
2
D1
ao——@—ow
D2

7259198

at Vg = 24 V $25%

at Vg = 12 V +5%

2.8 mA

3.1 mA
2 B:U,
6:D.U.

pins 6, 10 and
13, 1 in parallel

Supply current at Vg pom 5.6 mA
at Vg max 7.2 mA
Input requirement 2 DU,
Output capability 10 D.U.
pins pins
6,13 ' 10,1
Input impedance 1y 63 k2 47 kQ
Input current for "0" output 1) 2) 92 uA 86 uA
Switching speed
Fall time tf < l.Swus
Fall time tfg < 6us

Diode-resistor networks

32 k2
75 uA

Resistors R (22 kS2) can be used as a load of 4 D.U. in a logic Norbit system.

1) Not used inputs returned to 0-volt line .

2)AtVg=30V

H56
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2722 008 00021 DUAL NOR-GATE WITH 2 .NOR61
DIODE-RESISTOR NETWORKS

LIMITING VALUES
max. +30 V

Supply voltage Vg — 0V

Positive transient on Vg max. 10 V for 10 us
Positive input voltage +Vi max. 70 V

Negative input voltage -V; max. 15 V

Reverse voltage of diodes max. 50 V
Forward current of diodes max. 75 mA
Repetitive peak forward current

of diodes max. 150 mA
Dissipation of resistor R max. 50 mW
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2722 008 04001

DOA61

Function

Case:

CIRCUIT DATA

DIFFERENTIAL AMPLIFIER

Amplification, loop shaping and comparison with ref-
erence signalsin analogue closed-loop systems.Many
other applications are possible with the operational
amplifier incorporated.

Size: A; colour: blue

[12 1 |1.

[13 BE

Quick reference circuit diagram

= zero output voltage adjustment
= inverting input operational amplifier
= non-inverting input operational amplifier

= gain selection (100 x)

f..G.

negative supply voltage Vi
=G

=58

1

O 0NN ONU W N
1

=0V common

7257834 5 * spe
10 = inverting input difference amplifier

Terminal location 11 = non-inverting input difference amplifier

12 = gain selection (10 x )
13 = 100 k2 non-inverting input operational amplifier
14 = output and gain selection

15 = pae,
16 = positive supply voltage Vp
17 =n.¢€.
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DOAG61 DIFFERENTIAL AMPLIFIER 2722 008 04001

CHARACTERISTICS
Ambient temperature range
Operating 0to +70 °C
Storage -40 to 485 °C
Power Supply
Supply voltages Vp =+12V Vp =415V
VN =-12V VN =-15V
Supply currents for Ip =2.2mA Ip =2.7mA
I load = 0 mA IN =2.2mA IN =2.7mA

The circuit has been protected against reverse connection of supply voltages.

Voltage gain

With feedback, from input (pin 10)
to output (pin 14)

a. pin 12 connected to pin 14 10 x
b. pin 12 connected to pin 4 100 x

Without feedback, from input
(between pins 2 and 3) to
output (pin 14) - typical 32000 | 45000

Frequency response

The operational amplifier has

a frequency response of 6 dB/oct,

with unity gain bandwidth (for

small signals) 1 MHz

3 dB down frequency for gains of
10 and 100 (at rated output
voltage swing) 10 kHz

Rejection ratio

Connected as a difference ampli-
fier with gain of 10 (inputs pin

10 and 11)
- of supply voltage variations to be established
- of common mode signals to be established
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2722 008 04001 DIFFERENTIAL AMPLIFIER DOAG61

Input

Minimum input voltage range, when

connected as a difference amplifier

with a gain of 10 (input pins 10 and 11) + 13V | 417V

Circuit has been protected against too high voltages between the inputs of the oper-
ational amplifier.

Input resistance
—inverting input (pin 10) 10 k2
—-non-inverting input (pin 11) 110 k2
Input voltage offset

Initial offset can be adjusted to zero with a potentiometer of 100 kS2 connected between
0 V line and positive supply voltage and the wiper connected to pin 1.

Equivalent input voltage offset

drift with temperature (typ.) 10 uV/degC
Output
Minimum output voltage swing

at Rp, = 10 kQ £ 9V | + 11V

at Ry, = 2 k@ . 7V + 9V
Output current >5mA >6 mA

Output resistance

for a gain of 10 <0.3¢Q
for a gain of 100 < 30
Maximum capacitive load 1 nF

Slewing rate (change of output
voltage in response to step in-

put voltage) tobe established

The output may be shorted to earth for any length of time.

June 1970 H61
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DOAG61 DIFFERENTIAL AMPLIFIER 2722 008 04001

APPLICATION INFORMATION

As shown, the DOA61 consists of an operational amplifier and feedback networks for
closed loop gains of 10 and 100 times. Other gains can be obtained by applying one
or more external resistors.

According to operational amplifier theory the transfer function of an amplifier with
feedback networks as shown in the circuit diagram is given by

_ov.RoRI+Rf  Rf o
VYo =V2 R1'Ro+RZ Vi R; (See circuit below)
]
R¢

v, R1 [,

R2 >_"° Vo

Ro

7259201

7

R
For % = i—fl the function can be simplified to: Vo = —R—fl (Va-V1)
Networks incorporated into the circuit block are providing a difference amplifier,

with a gain of 10 x.

H62 June 1970



ACCESSORIES FOR NORBITS



9390 198 00002 BB 60

BREADBOARD BLOCK
for 60-series NORBITS

RZ 27447-18

APPLICATION

The "Breadboard Block™, BB60, has been produced as an aid to 60-Series logic sys-
tem design. Each block takes one size A unit from the 60-Series, and each block
can be firmly locked on any of its edges to another BB60 block, thus a breadboard
base can be built up toaccommodate any size and complexity of logic circuit, inter-
connections being simply made with hook-up wire plugged into cup-shaped contacts.
The BB60 blocks are ideal as experimenting and teaching aids. For instance, with
four units 4. NOR60, one unit TU60 and one unit 2. LPA60 mounted on a base of six
blocks BB60, it is easy to realize a large number of instructive logic circuits. Such
a base of six blocks can be mounted in the Universal Mounting Chassis UMC60.
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BB 60 BREADBOARD BLOCK 9390 198 00002
for 60-series NORBITS

DESCRIPTION

56 < 14—

8888882888 .

(HERAHER

7257648

(Dimensions in mm)

The right figure shows the underneath of the block with the 2 x 17 soldering lugs; the
60-Series units can be soldered directly onto these lugs. In the top view the cup-
shaped contacts are visible; interconnecting wires or discrete components such as
resistors can be plugged in on this side. There are two contacts for each terminal
of a 60-Series unit, which facilitates multiple connections.

Body material rigid grey plastic

Contacts cup shaped, silver plated,suited
for wires up to 1 mm diameter

Weight 20g

Delivery in packs of six, plus six sheets
of wiring lay-out stickers for the
60-Series units.

The stickers are drawing symbols on self-adhesive transparent material, and they

can be stuck to the top side of the breadboard blocks or be used for circuit draw-

ings. The catalogue No. of a sheet is 9399 269 15301.

H66 September 1969
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4322 026 38600 GPB 60
4322 026 38610 GPB GO/ P

EXPERIMENTERS’ PRINTED-WIRING BOARD

Experimenters' printed -wiring board (with extractor)with plated -through holes suit-
able for 60-series NORBITS. It fits mounting chassis 4322 026 38240,

2070

i)

L 121'8 7267891
Accommodation of NORBITS size A + size B (PA 60)
10 0
8 1
6 2
3 3
0 -
Material of version GPB 60 glass -epoxy
of version GPB60/P phenol paper
Hole diameter 1.2 mm
Contacts 2x23, gold plated, pitch 0.2"
Mating connector 2422 020 52591 (type F045)

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies", No. 32/522/BE.
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4332 000 01000 LSUGO

4332 000 01010

LOGIC SUPPLY UNIT

RZ 27077-11
RZ 27077-8

LSU60 mounted in UMC60

APPLICATION

The LSUGO is a power supply unit for small systems with 60-series Norbits. It is
intended to be mounted in the universal mounting chassis UMC60. There is a version
for 220 V mains (4332 000 01000) and one for 110 V mains (¢332 000 01010).

DESCRIPTION

The unit takes the same place as a size B Norbit block (PA60). To mount the unit in
the UMCO60, the material between the two adjacent size A holes in the chassis should
be removed, after which the unit can be fixed with 4 self-tapping screws.

Slots in the board of the LSU60 facilitate the connection of the input voltage and
the output voltage to the Fastons of the UMC60, for external connection to the chas-
sis. The other three pairs of output terminals are soldering tags intended for con-
nection to Norbit blocks on the chassis. A 250 mA fuse (F) is insertedin the second-
ary part of the circuit. Its catalogue number is 4822 253 20011.
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LSU60

LOGIC SUPPLY UNIT

4332 000 01000
4332 000 01010

Circuit

2LV ==

] T”Tﬁz

Circuit of 220 V version

D
T + +

110V, E

»z

Circuit of 110 V version

Outline and connections

Dimensions in mm

ELECTRICAL DATA

Input voltage
version 4332 000 01000
version 4332 000 01010
Input frequency
Output voltage at 0 mA
at 150 mA
Temperature range
Test voltage for 1 min,

across input terminals and earth
across output terminals and earth

F
+  250ma
\
19V |~ = 2LV =
\

TR

|
i
2

7258377

7258378

black

green-red

ellow-red
b ¥
7» yellow-green
7.

Transformer of 110 V version
changed for 220 V.

black

7258379

+— —H+  c Ui \
24V =
SN CO. = — +
V=
T
(o]
45
24N = 90
===l [—— *#7/'
=
220V
= o] © (11ov:)
24V= =
+ —— —_—+ c2 —
-
L 7257614 1
83
220V a.c., +10%. -15%
110 V a.c., +10%, -15%
45 to 400 Hz
<30 Vd.c.
> 18V d.e.
-10 to +70 °C
2 KV x.m.s,
2 KV r.m.s.,

January 1970



3122 108 86190 MF 0.5A

0.5 A MAINS FILTER

R7Z 22748-2

APPLICATION

This mains filter is intended for use between mains supply connection terminals and
the mains inputs of control systems consuming less than 0.5 Amp. to provide an
attenuation of minimum 50 dB for frequencies between 100 kHz and 10 MHz.

CONSTRUCTION

Unit is potted in a metal housing.

Dimensions in mm

4

Y

Weight: 280 g
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MF 0.5A 0.5 A MAINS FILTER

3122 108 86190

TECHNICAL PERFORMANCE

Attenuation > 50 dB
Maximum a.c. input voltage 250 V
Maximum a.c. input current 0.5 A

Test voltage for 1 min

a) across input terminals 2 kV

b) across input terminal and case 2 kV

Operating temperature range -25 to +70 °C
Storage temperature range -40 to +85 ©OC

Minimum attenuation

7253845

I

I

|

|

|
01 1 10MHz
Circuit diagram

T - 14

| ‘ output to load
3

mains W |‘5

N

— to system earth point

input |
1‘ | 2 output to load
L |

7253846.2
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9390 198 70002 MF 2A

2A MAINS FILTER

RZ 27208-8
APPLICATION

This mains filter is intended for use between mains supply connection terminals and
the mains inputs of control systems consuming less than 2 A to provide an attenua -
of minimum 50 dB for frequencies between 300 kHz and 15 MHz,

CONSTRUCTION
Unit is potted in a metal housing.

Dimensions in mm

153
140

72573161

Weight: 570 g

May 1969 H73
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MF 2A 2 A MAINS FILTER

9390 198 70002

TECHNICAL PERFORMANCE

Attenuation > 50 dB
Maximum a.c. input voltage 250 v
Maximum a.c. input current 2 A

Test voltage for 1 min

a) across input terminals 2 kV

b) across input terminals and case 2 kV
Operating temperature range -25 to +70 °C
Storage temperature range -25 to +85 °C

Minimum attenuation

7257315

Circuit diagram

= = 4

| | output to load
3

to system earth point

N
input |
1 2
output to load

l
- _ _

7253846 2

H74
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2722 151 00041 PSU 60
2722 151 00051 PSU 61

POWER SUPPLY UNITS
for 60-series NORBITS

(Cap removed from unit.) sz 23469-1
Input voltage 240, 230, 220, 120 or 100 V,., +10%, -15%
Input frequency 47 to 440 Hz
Output <30 Vat 0 mA, > 18 V at 500 mA (for logic supply)
Additional output PSU 61 +100 V +25% at 0 to 25 mA (for Switch Filters)
Operating ambient
temperature -10 to +60 °C
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POWER SUPPLY UNITS

Psu 60 for 60-series NORBITS 2722 151 00041
PSU 61 2722 151 00051
+10 m—+o i 0 N o
0 } o N
-10 Ek:z v v
+10 ‘ o
|
0 \ o o
-110 V) 7251608
(<]
240V 120V 1oV
Input facilities of mains transformer
cable entry
= ~ S
S 8 <
. g;: Sy
g & N a
= | 2
rel | =
‘ 1 4 uT_D_C_va
1 3(me) 3(.118) 12(.472)
146(5.75)
- = — e 7
6 (2. Sag)um_n>
4 holes 3.0 (.118)
/4 holes 3.5 (.137)
/~ 8rad(:315)
W L
q [of
<) g
) =
bl 2l
— ( o 1% 5
— i T e
e i ~
e 3l |l 136/(5.35) 5(197)
e
= | 152.4(6.0) 22,1204
Dimensions in mm, inch values between brackets.
Case: aluminium
May 1968




4322 026 38790 PWBG6O0
4322 026 38800 PWB60/P

EXPERIMENTERS’ PRINTED-WIRING BOARDS
for 60-series NORBITS

Experimenters' printed-wiring boards (with extractor) with plated-through holes,

and O-volt supply line tracks for pins 9 and 16. They fit mounting chassis 4322 026
38230.

[ a3 o ]
- | i o B
(=] ] [} ] o] o [e] o
J —J
((gssssas_ .yTsesis

ll}l!!llo lll!l!l-

207.0

of/e)e)e)8)e)\

YA
TN R 1§
L Sl

72516841

e

- 05—

121.8
72516831

Accommodation ten blocks size A
Material of version 4322 026 38790 glass -epoxy (PWB 60)

of version 4322 026 38800 phenol paper (PWB 60/P)
Hole diameter 1.3 mm
Contacts 2x22, gold plated, pitch 0.156"
Mating connectot types F047, F050, F053

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies", No. 32/522/BE.
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4322 026 38810 PWB61
4322 026 38820 PWB61/P

EXPERIMENTERS’ PRINTED-WIRING BOARDS
for 60-series NORBITS

Experimenters’ printed-wiring boards (with extractor) with plated-through holes,
and 0-volt supply line tracks for pins 9 and 16. They fit mounting chassis 4322 026
38240.

[ — ) ) = 1

(<] o o o

J
(G888t .3c88888

° e '.o 0.’.':

207.0

ik sl

M dtrtreminig

72516821

Iy

- 121.8
72516811
Accommodation ten blocks size A
Material of version 4322 026 38810 glass-epoxy (PWB 61)
of version 4322 026 38820 phenol paper (PWB 61/P)
Hole diameter 1.3 mm
Contacts 2x23, gold plated, pitch 0.2"
Mating connector 2422 020 52591 (type F045)

For more information, see Application Note "Printed-wiring boards for 60-series
Norbit Assemblies', No. 32/522/BE.
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4322 026 38780

PWB 62

Printed-wiring board with plated-through holes, extractor and complete F054 con-
nector, of whichthe femalepart has been soldered to the board. All terminals of any
Norbit mounted on the board are brought out. The 0-volt pins and the positive supply
pins have been tracked together for all Norbits.

PRINTED—WIRING BOARD
for 60—series NORBITS

The board fits the miniature mounting chassis 4322 026 38250.

The board is especially useful for systems where a small number of types (board +
blocks) is essential with a view to replacement.

1

I

2.9 o o o o ]
Seee eece .
me e . oo L] L]
E
a
o @
98.2 o ®
eleje|ojo|oje ole ele|o|o|e|ole o0
<
ole|gle]e]g]e o|e|ofo
O B pe222210
10 [ |
116.8 ———————»

Accommodation

Material
Hole diameter
Connector

type

contacts

72534091

contact pitch

terminations

72534101

size A + size B (PA60)

4 0
2 1
0 2

glass-epoxy

1.2 mm

F054 (2422 025 89082)
2 x 32
2.54 mm (0.1")

suitable for mini wire-wrapping
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PWB 62 PRINTED-WIRING BOARD 4322 026 38780
for 60-series NORBITS

INTERCONNECTION DIAGRAM

The designer of an electronic circuit with Norbits mounted on PWB62 boards, can
easily derive the necessary connecting instructions from the diagram depicted on
the next page. With this diagram he can indicate the connections that are to be made.
The diagram gives the numbers of the terminals of the circuit block, its position on
the PWB62 and the numbers of the connector terminals (see photograph below).

The thin lines in the diagram represent the tracks of the printed circuit on the PWB62,
so they indicate the interconnections between the Norbit terminals, and the connec-
tor pins.

All the designer has to do is to draw the connections which should be made by the
wire man (see thick lines on the second diagram).

As anexample we give an alarm circuit of which the designer has drawnthe diagram
in the upper part, and has indicated for the wire man on the lower part the external
interconnections to be made. Moreover, outside the diagram the necessary connec-
tions to be made the supply with unit, the oscillator, switches, and so on, are indi-
cated by the arrows.

In this way the design engineer can draw the electronic circuit and the associated
assembly instructions in one diagram.

A 50744-1

32a

Connector pin numbering as used in Interconnection Diagram.

H82 May 1969




PWB62
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4322 026 73750 PWB63

PRINTED-WIRING BOARD
for UMC60

i

S R R =
- S'—!D " .E At -5 4 ‘;
— Llﬁ

0_5§: 182.9 >

f 7299013

Single-sided printed-wiring board (with holes) intended for use in a Universal Mount-
ing Chassis UMC 60.

Tracks have been laid such that only short jumpers need be used to obtain all kinds
of logic functions with Norbits.

Accommodation (60-series blocks) 6 size A
or 4 size A + 1 size B (PA60)
or 2 size A + 2 size B
or 3 size B

Material glass-epoxy
Board thickness 0.8 mm
Hole diameter 1.2 mm
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2722 032 00051 TT60

THYRISTOR TRIGGER TRANSFORMER

A 51993
APPLICATION
The TT60 can produce, in conjunction with the power amplifier PA60, two pulsecur-

rents of up to 400 mA. This is sufficient gate current totrigger a pair of practically
any type of thyristor.

DESCRIPTION

The transformer has been encapsulated in a mould.
A threaded stud permits the unit to be fixed to a support (This may be the thyristor
heat sink, to obtain short gate and cathode leads).

For the hand soldering of wires tothe pins 7 wire spirals, catal.No. 4022 220 64781,
are packed with the transformer.
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TT 60 THYRISTOR TRIGGER TRANSFORMER 2722 032 00051

Dimensions in mm

208
6 25—
*
31
! ==
)
12
v
e ‘4—
M4
—»(5.08|<—
I
(r = )

Ca * +2_l‘_ 9_1

l *24 2 | e e

— TT60 C2

~ ) 0 F. g2
- 254 __,[ TT60

7257279

34

7257280 .
Drawing symbol

Weight: 80 g approx.

TECHNICAL PERFORMANCE

Turns ratio

primary :sec): secy 3:lhzl
Inductance of primary winding > 6 mH
Leakage inductance referred to primary

(both secondaries short-circuited) < 18 uH
Primary winding resistance at Typp =25 °C £0.5Q
Secondary winding resistance at Tymp =25 °C £0.1Q
Test voltage between the windings for 1 minute 5 kV
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2722 032 00051 THYRISTOR TRIGGER TRANSFORMER TT60

Output pulse in response to step input,
circuit of Fig.A, Req = 13

rise time < 0,73 ps

pulse duration > 20 us
Operating ambient temperature -10 to +85 °C
Storage temperature -40 to +85 °C

APPLICATION INFORMATION

Pulse amplifier circuit

-12V
109
39Q |
e U@
—  PAG0 BAX16 <
BZY88- L—J
i (s Js | Cov1
= 56p @9 3% |
57 TT60
y 2 i Req
== 800pF
15Q H
+24V i | *r'T’ 7257261
| [
Fig.z\
Note that terminal 2 of the PA60 is used for the pulse input.
Relaxation oscillator circuit
+12v
BAX13
8209 ===
—1 - An |
7.5k R Y/ 109 BA148
|se]s | [s] 7 [ ]ie 03 390 -
7 V. 1 ]
—C P
—s: PsMuo ol ] D 01— o ||
=52 v PABO BAXIS ; !
T ks e | 3¢ 7
10]2]3 4|11 |8 & |5 |17 ——
18nF }3?1 56pF cov 3l _II
-I— T TT60 |
ov 1008 I
'LGOOpF 10 |
150 +‘T’zsv _
w2 —{} @
BA148
|

Fig.B sz
Fig.B shows the PA60 as a 10kHz oscillator controlled by phase shift module PSM40.
Oscillation commences with the level "high" (+12 V) on terminal 2 of the PA60,
ceasing when it becomes "low" (0 V).
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4322 026 38330 UMC 60

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

RZ 26441-7
APPLICATION

Low cost mounting facility for:

6 size A blocks,
or 4 size A blocks and 1 size B block (PA 60)
or 2 size A blocks and 2 size B blocks
or 3 size B blocks.

The chassis provides an alternative for mounting 60-series blocks on a printed-
wiring board with connector.

Chassis can be bolted together side by side (Fig.4); they may also be stacked(Fig.5
and Fig.6) or hinged.

DESCRIPTION

The delivery includes a moulded polycarbonate chassis body, 4 moulded polycarbon-
ate strips, 8 self-tapping screws and 20 standard 0.25 inch Fastons. Strips and
screws are for clampingthe circuitblocks intothe holes inthe chassis, The Fastons
are for connections to the circuitry in the chassis.

To accommodate a size B block, it is necessary to remove the material between two
size A holes, see Fig.1.

Interconnections between the terminal pins of the circuit blocks can be made by
means of hand soldering or mini wire-wrapping; it is also feasible to use printed-
wiring board PWB63 (catal. No. 4322 026 73750) in the chassis (see Fig.3).
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UMC 60 UNIVERSAL MOUNTING CHASSIS 4322 026 38330
for 60-series NORBITS

faston
[ 1] |

7213 % 5% 17 18 ' o

bent 15° approx 23
: | | =t
F' 068L95v¢e7 | \9

092KWN

45
—TT—
5
L

h ® i ©® q 5
x
L e
- H4 =8
o

7

l 2630y gl pi L4l g 1 { 0
o) 1 B) !} 1213141516 171819 20 7]
FTT TTTTTT i P Enc:
.9 |
5] 86 | 28
95""‘“ 72989091
-
ﬁﬁc:mﬁ Eﬁ
B-B
Colour: grey Dimensions in mm

Weight: 150 g approx.

ASSEMBLY AND USE

The Fastons are brought in from the outside of a chassis and then fixed by bending
the slotted part on the inside over about 15°

The blocks are clamped into the chassis with the strips and the self-tapping screws.

For fixing two or more chassis together, 4 mm bolts and nuts may be used.

H92 April 1969




UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

UMC 60

Fig.1

Fig.2

RZ 26441-6

RZ 26441-3
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UMC 60

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

4322 026 38330

Fig.3

RZ 26441-8

Fig.4

RZ 26441-4

HY4

April 1969



4322 026 38330

UNIVERSAL MOUNTING CHASSIS
for 60-series NORBITS

UMC 60

RZ 26441-9
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4322 026 36481

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparent ma-
terial. They can be used for fast preparation of system drawings.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting. Catalogue number of 50 sheets: 4322 026 36481.
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Sticker sheet without 4. NOR60 or TT60
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4322 026 71941

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparent ma-
terial. They can be used for fast preparation of system drawings.
The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting. Catalogue number for 50 sheets: 4322 026 71941,
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4322 026 71941

Sticker sheet without 4. NOR60 or TT60
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4322 026 71961

STICKERS FOR THE 60-SERIES NORBITS

These are drawing symbols of NORBITS printed on self-adhesive, transparentma-
terial. They can be used for fast preparation of system drawings.
The stickers are available in sheets,each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet,
without cutting. Catalogue number for 50 sheets: 4322 026 71961.
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4322 026 71961

Sticker sheet with 4. NOR60 and TT60
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— 4322 026 71971

WIRING LAYOUT STICKERS
for the 60-series NORBITS

These are drawing symbols of 60-series blocks printed on self-adhesive, transpar-
ent material. They can be used for fast preparation of wiring layouts. All pin dis-
tances are actual size.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below. Each sticker can be separately detached from the sheet, with-
out cutting. Catalogue number for 50 sheets: 4322 026 71971.
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4322 026 71981

WIRING LAYOUT STICKERS
for the 61-Series NORBITS

These are drawing symbols of 61-series blocks printed on self-adhesive,transpar-
ent material. They can be used for fast preparation of wiring layouts. All pin dis-
tances are actual size.

The stickers are available in sheets, each containing the five drawings shown below.
Each sticker can be separately detached from the sheet, without cutting. Catalogue
number for 50 sheets: 4322 026 71981.
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GENERAL 90— Series

INTRODUCTION

The "90-Series" comprises a number of circuit blocks eminently suitable for use in
industrial control systems.

As far as the environmental specification, the supply voltage and the encapsulation
are concerned, the circuit blocks in this series are compatible with those of the
60-Series and they can therefore be successfully combined.

Operating on the principle of trigger logic (that is: the units are driven by voltage
transients in contrast with those of the 60-Series which respond to voltage level),
the 90-Series units allow the building of assemblies such as counters and shift reg-
isters simply and economically. They are so designed as to have a high noise im-
munity. However. care must be taken to avoid capacitive and inductive cross-talk
between connecting wires.

Briefly, the features of the 90-Series are:

- Single rail 24 V + 25 % supply. allowing the use of an inexpensive power supply,
which helps to keep the cost down, particularly in small systems.

- Transfer moulded cases, giving optimum protection.

- Rigid terminals spaced at 0.2 in pitch, permitting a variety of interconnection
methods to be used (dip soldering, hand soldering, mini wire-wrapping).

- Good noise immunity.

- Silicon semiconductors throughout, ensuring reliable operation down to -10 °C
and up to +70 °C.

- Usable with the large number of accessories of the 60-Series.
- Easy-to-use loading table for system design.

The 90-Series comprises the following types:

FF90 Flip-flop
2.TG90 Twin-trigger gate
PS90 Pulse shaper

A
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GENERAL 90- Series

CONSTRUCTION

The circuit elements are housed in a transfer moulded encapsulation, which is iden-
tical to the "size A" block of the 60-series. The dimensions are as shown below.
The pin connections for each unit are shown on the relevant data sheets. Pin num-
bering is moulded on both top and bottom of the unit. All pins are also accessible
from the top of the unit to facilitate test requirements.

Mounting

The units may be mounted on printed-wiring boards, and a range of these is avail-
able with suitable metal housing chassis. They may also be clamped in the moulded
Universal Mounting Chassis UMC 60 or fixed with 3 mm screws.

Dimensions in mm (inch equivalents within brackets)

508 (2.0)
13 |
a al ___
o Fl !
~ (0
DL |ge |
— s 0
8t - " S 7
™ = t
I | AR 03600,
= ll0810032) 5 25410 |
~ 72515281
508(.20) _ 8-equal pitches of 5.08(.20) o
" |
S Sy Sy N y S 0 S Sy Sy S
1 2 3 & S 6 7 8 9
> | ‘ bater ) Jew F150.06)
10 n 12 13 1% 15 16 17
76(.30) L _|_7-equal pitches -of 5.08(.20)

March 1970 IE



GENERAL

90- Series

TEST SPECIFICATIONS

All units meet the following test specifications:

Test

IEC 68

MIL-STD-202C

Dry heat life test

56 days at max. diss.
max. temp. check at:
0-10/14d-56d.

Meth. 108A,
Cond. D; check at 0-10/
14d-56d.

Long-term damp heat
non operating

Test C, 56 days
check at 0-10/14 d-

Meth. 103B,
Cond. D; check at 0-10/

56d. 14d-56d.
Long-term damp heat Test C, 56d. min., ditto
operating diss., check at
0-10/14d-56d.
Temp. cycle-test Test Na, 30 min., Meth. 107B,

2-3 min. in between;
preferred: —40 °C;
+85 OC and +125 °C.

Cond. A: moderate temp.

Vibration Test Fb; 10-500-10 Hz Meth. 204A,
1 octave/min.; ampl. Cond. A: 10-3500-10 Hz:
0.75 mm max.; 10 g max. 15 min. ampl. 0. 735 max;
3 x 3 hrs. 10 g max., 3 x 3 hrs.
Shock = Meth. 202B, 3 blows50g.
Robustness of terminations Test UA + UB Meth. 211A + (B or C)

Solderability + solder heat

Test T; at 0 hr and at
56d; no electr. test

Meth. 210, at O hr and
at 56d; no electr. test
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GENERAL 90- Series

CHARACTERISTICS AND DEFINITIONS

AMBIENT TEMPERATURE LIMITS
Storage Tamb = —40 °C to +85 °C
Operating Tamb = =10 °C to 470 °C

SUPPLY VOLTAGE (Vg)
Single rail, +24 V4. ¢. £25% (18 to 30 V)

OUTPUT LEVEL

Logic '0' 0to+0.3V
Logic '1' +12 to +30 V
TRIGGERING EDGE

The unit FF90 is driven by a negative-going transient (from "1'" to "0" level). The
maximum duration of the transient is, unless specified otherwise, 3 us.

DRIVE UNIT (D.U.)

Drive required on Reset input of FF90 to bring output Q1 to '1' level. 1)

ZERO UNIT (Z.U.)

Half the drive at '0' level required on one T terminal to trigger an FF90 unit.

FAN OUT

Number of drive units andzero units that can be delivered by a logic function, with-
out exceeding the above defined limits for the logic levels.

1) This drive unit has also been specified as the drive required on one input of a
NORG6O (with all other inputs returned to 0-volt line) to bring the output at ‘0’
level.
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GENERAL

90 - Series

INPUT AND OUTPUT DATA

System design is greatly simplified by expression of the input requirements and fan
out capabilities of the various units in integral multiples of drive units (D.U.) and
zero units (Z.U.). To check that the loadability of a particular unit is not exceeded
simply add the number of D.U.'s or Z.U.'s present at its output.

FAN-OUT TABLE

The table shows the number D.U.'s and Z.U."s, which can be delivered by the dif-
ferent units of the 90- and 60-series. The fan-outs are valid for a positive supply
voltage of 24 V + 25%.

output capability

unit '1" level '0' level notes and instructions
DU ) (Z:U;:)
NOR of 6 12 2 inputs of the NOR must be connected in
2.NOR 60 parallel. Signal must be derived from a
chainof units that includes either a PS 90,
an FF 90 or a TU 60.
2. 1A 60; 20 50 Both the inverting and non-inverting con-
I.A. driven nections can be used, but pins 5 and 6
by anI.A. must be interconnected. Signal must be
derived from a chain of units that includes
either a PS 90, an FF 90 or a TU 60.
NOR of 6 0
4.NOR 60
LPA 60 = 0 No Z.U. available. Therefore, these units —_—
must not be used to drive an FF 90 or —
Fa o 0 2.TG90 directly. —
TU 60 5 0
SF 60 2 0
PS 90 6 80
FF 90 5 7
March 1970 J11



2713 001 00001 FF 90

FLIP-FLOP

QUICK REFERENCE DATA
Function set-reset bistable multivibrator with
trigger gates
Encapsulation size: A block; colour: red
Max. counting speed (worst case) 5 kHz
Output capability 5D.U., 7Z.U.
Trigger input requirement "1"-"0" edge of max. 3 us; 2 Z.U.
APPLICATION

The FF90 has been intended to be used in counters, shift registers, etc.

2
6
72578431 R

DESCRIPTION
Circuit
Ve Ve z
7 16 ?17
0,0 504,
- T
! T i) (o) 10
N o—@—- {) .- G
TR1 TR2 y U
3 L L Yog,
6,02 306,
B, cﬂ A L{’B
ov

The unit comprises a set-reset bistable multivibrator which incorporates trigger
gates. Switching is performed by applying a"1"-"0" edge of max. 3 us at the trigger
terminals (T1 and T2) which are controlled by gates (G1 and G2). The trigger inputs
may be extended by the addition of external diodes to the extension terminals (ET]
and ET2) to provide an OR or inhibit facility. In addition, the circuit may be reset
by applying a "1" level to the reset terminal (R) and may be set by applying a"1"
level to the base of transistor 1 (B1) via a resistor.
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FF90

FLIP-FLOP 2713 001 00001

Terminal location

Drawing symbol

17 |13
g

ETy Qi

T

—FF90 —

T2

ET; Qz '5—

®2 g, R
ul |s

7257837

NN

[o]2]3

1=T] = Trigger input L 10 = T2 = Trigger input 2
2 = ET] = Extension trigger input 1 11 = ET2 = Extension trigger input 2
3 = G2 = Gate input 2 12 = G} = Gate input 1
4 =By = Transistor TR2 base 13 =B1 = Transistor TR] base
5=Q2 = Output 2 14 = Q1 = Output 1
=R = Reset 15 = Not connected
7 =Vp = For positive supply (connect 16 = Vp = For positive supply (connect
to pin 16) to pin 7)
8 = Not connected 17 =7Z = Zener diode*

9=0V =0V common

* Caution: With the supplies connected ensure that pin 16 is not accidentally con-
nected to pin 17, otherwise the zener diode will be damaged.

ELECTRICAL DATA

Power supply
Voltage

Current

+24 V +25%
< 18 mA

j14
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2713 001 00001

FLIP-FLOP

FF90

Input requirements (see also "Switching times')

input requirement

input

function .
terminal

'1' level
(D.U.)

'0' level
(Z.11.)

notes and
instructions

reset R
(put Q1 to '1")

set Bl via

(put Q2 to '1") 82 kQ

resistor
2)

1

0

The Set and Resetinputs
may be expanded by
using up to 3 suitable
diodes at each input.
Ensure that the cathode
of each diodeis connect-
ed to the input. If the
Set or Reset facilities
are used, inputs must
be held at '0' (and not
left open-circuited) ex-
cept during the com-
mand period.

gate G1, G2

'1' or open-circuit
closes gate.
'0' opens gate.

gate G1, G2
via a diode

1)2)

'1' or open-circuit
closes gate.

'0' opens gate.

Ensure that the anode
of the diode is connected
to the input.

trigger Tiily T

Only a '1'-'0" edge oc-
curring within 3 us trig-
gers the flip-flop. If T1
and T9 are intercon-
nected, 4 Z.U. are re-
quired.

ET1: ET2
via a diode
1)2)

trigger

Only a '1'-'0" edge oc-
curring within 3 us trig-
gers the flip-flop. If
ETj] and ET2 are inter-
connected, 4 Z.U. are
required.

Ensure that the anode of
each diode is connected
to the input.

l) Diodes type BAX 13, BAX 16 or BAX 78 can be used.
2) If external components are used, ensure that they are

sible to the appropriate input.

mounted as close as pos-
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FF90 FLIP-FLOP 2713 001 00001

Output data

Output capability 5D.U. and 7 Z.U.

Max. capacitive load 200 pF

Account must be taken of the load imposed by the gates when they are connected to
the output terminals (Q1, Q2).

Switching times

Trigger

1 90%

Vi
" v 7257839
te ty t2 |
Max. fall time tfmax 3 us
Min. pulse duration tlmin S us
Trigger recovery time to max. 99 us
(_3_3}? typ. 73 us
Gate recovery time max. 137 us
typ. 100 us

The signal at the gate must be present at least 137 us (worst case) before the trig-
gering edge is applied to T] or T2. It is permitted to change the gate signal simul-
taneously with the triggering edge.

Delay between triggering edge and tq max. 8 us
negative -going output. typ. 3 us

1
. U \_/—__
"o“ I 1 v

[
|
i a |
|
|

|
|
|
|
|
Va1 [
;|
o
tq
g
v02 /
1v4 7257840
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2713 001 00001 FLIP-FLOP FF 90

Reset of Set: The appropriate terminal should be at a logical '1" for a minimum of
50 us to reset or set the flip-flop.

Maximum Counting Speed (1 :1 mark: space ratio) 5 kHz (worst case)

The worst case figure is related to the most disadvantageous connection or input con-
dition that can be made.

March 1970 J17



2713 001 00002 2.TG 90

TWIN-TRIGGER GATE

QUICK REFERENCE DATA

Function two trigger gates for use with FF90
only
Encapsulation size: A block; colour: red
Output signal suitable for triggering direct on tran-
sistor base of FF90 (B] and B2)
Trigger input requirement '1'-'0" edge of max. 3 us; 2 Z.U.
APPLICATION

The 2.TG90 has been intended to provide two extra independent trigger gates for the
FF9%.

DESCRIPTION

Circuit

06

lg 7257841
ov

The unit comprises two gating circuits to perform extra independent trigger func-
tions. The mode of operation is the same as for the trigger functions of the FF90.
Switching is performed by applying a '1'-'0"' edge of max. 3 us at the trigger termi-
nals (T1 and T2) which are controlled by gates (G] and G2). The trigger inputs may
be expanded by the addition of external diodes to the extension terminals (ET] and
ETjy) to provide an OR or inhibit facility. The extra resistor (R10), connected to
terminal Qj, provides the 'set' facility for the FF90.

L1

March 1970 J19



2.TG90

TWIN-TRIGGER GATE

2713 001 00002

Terminal location

7257834

=T1 = Trigger input

= ETj = Extension trigger input 1

= G2 = Gate input 2

2 = Output to B2 (pin 4) of FF90
Set terminal

G1 = Extension gate input

= Not connected

= Not connected

=0V =0V common

O O O U W N
"
m O
"

ELECTRICAL DATA

Power supply
Voltage

Current

Drawing symbol

5| |17
EGy S Z
G 13
er, O

]
—2.TG90—
2

ET, 4
6,
EG,

- Jury pry -
=

7257836

10 = Tp = Trigger input 2

11 = ET2 = Extension trigger input 2

12 = G} = Gate input 1

13 =Qp = Output to B] (pin 13) of FF90
14 = Not connected

15 = EG2 = Extension gate input

16 = Vp = For positive supply

17=2 = Voltage reference terminal,
connect to Z (pin 17) on FF90

+24 V +25%

7.5 mA
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2713 001 00002

TWIN-TRIGGER GATE

2.TG90

Input requirements

function

input
terminal

input requirement

'1" level '0' level
(D.U.) (Z.U.)

notes and
instructions

set

(put Q2 of
associated
FF90 to '1')

S

1 0

The Set input may be
expanded by using up to
3 suitable diodes oneach
input. Ensure that the
cathode of each diode is
connected to the input.
If the Setfacility isused,
the input must be held at
'0" (and not left open-
circuited), exceptduring
the input period.

gate

G1, G2

'1' or open-circuit
closes gate.
'0" opens gate

gate

G1, G2
viadiode
1)2)

‘1" or open-circuit
closes gate.

'0' opens gate.

Ensure that the anode of
the diode is connected to
the input.

trigger

T1, Ty

Only a '1'-'0" edge oc-
curring within 3 ustrig-
gers the flip-flop 3). 1t
T1 and T2 are intercon-
nected, 4 Z.U. are re-
quired.

trigger

ET]1, ET2
viadiode
1)2)

Only a '1'-'0" edge oc-
curring within 3us trig-
gers the flip-flop 3). 1f
ET] and ET2 are inter-
connected, 4 Z,U. are
required. A maximum of
two diodes may be con-
nected toeach ET termi-
nal. Ensure that the
anode of each diode is
connected to the input.

For notes see page 4.

June 1970
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2TG 90 TWIN-TRIGGER GATE 2713 001 00002

Output data

The outputs Q1, Q2 are suitable only for use with one FF90; Qj, Q2 and Z of the
2.TG90 should be connected to By, B2 and Z respectively of the FF90.
The inter-wiring capacitance should be limited at 50 pF (maximum). This capaci-
tance will not be exceeded when a 2. TG90 is mounted next to an FF90.

1) Diodes type BAX 13, BAX 16 or BAX 78 can be used. Max. 2 diodes may be add-
ed.

2) If external components are used, ensure that they are mounted as close as pos-
sible to the appropriate input.

3) Switching times of the triggering signal are the same as for the FF90.

J22 March 1970



2713 001 00003 PS 90

PULSE SHAPER

QUICK REFERENCE DATA

Function a. Driving the trigger inputs of one or more
FF9 or 2.TG90 units
b. Shaping signals to produce NORBIT 60
drive levels

Encapsulation size: A block; colour: green
Output capability 6D.U.; 80 Z.U.
APPLICATION

The PS90 has been intended to produce the triggering edge required for the FF90.

The output levels are conforming to '1' and '0' of 60-Series logic.

DESCRIPTION
Circuit
z Ve
T its 6
o
C*D LT3N
AL} R R2 R3
Bt
1+—¢
] .
mo e &
ov ov 7257842 ov

The unit contains a Schmitt trigger circuit followed by an inverting amplifier.
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PS 90 PULSE SHAPER 2713 001 00003

Terminal location Drawing symbol

15k

6 8
Vp z

A Q
B PS90

ov
FICHEE

7257835

|14

o]

7257834

1=A =Input via resistor 9=0V =0 Vcommon, internal connec-

2 =0V =0V common (connect to pins tion to pin 17 (connect also to
9 and 13) pins 2 and 13)

3 =B = Input direct to base 10 = Not connected

- = Not connected 11 = Not connected

S = Not connected 12 = Not connected

6 = Vp = For positive supply (connect 13 =0V =0 V common (connect also to
also topin 8via 1. 5kQ resistor*) pins 2 and 9)

7 = Not connected 14 = Q = Output

8 =Z = Zener diode ** internally 15=7 = Internally connected to pin 8

connected to pin 15 (connect 16 = Not connected
to pin 6 via 1.5 kQ resistor *) 17 = 0 V = Internally connected to pin 9.

* The 1.5 kQ + 10 % resistor connected between pins 6 and 8 (15) has a dissipation
of 0.35 W maximum.

** When the PS90 is mounted on PWB60 or PWB61, pins 7 and 16 are connected to the
positive supply Vp. Ensure therefore, that neither pins 7 and 8 nor pins 15 and
16 are interconnected. Otherwise, the Zener diode will be damaged.

ELECTRICAL DATA

Power supply
Voltage +24 V + 25%

Current < 21 mA
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2713 001 00003 PULSE SHAPER PS90

Input Data

1. Unit driven by circuit block of 60 Series or 90 Series

The input requirement at pin 1 (pin 3 not connected) for '0' output is 1 D.U.

One input may be added, namely an 82 k2 resistor connected to pin 3 (input require-
ment is 1 D.U.). The circuit then performs as a 2-input NOR function.

The 82 kQ2 resistor should be mounted as close as possible to the unit.

Ve

1.5k0Q
6 8

Ve

=3

o2

w

A

PS90
B
82k0 oV

2| |9 |13
7258438

ov

2. Unit driven by any other circuit at pin 1 with pin 3 not connected.

Operating Limiting value
Input voltage to give '0' output min. 46V +30 V
Input voltage to give 'l' output max. +1.5V =15V
Ve
1.5k0
6 8
Ve z
Ri 4 A 14
3] g Ps90

ov
Vi 2[_43J13

7258541

Hysteresis
AVj min. = 0.55+0.003 Ri V (Ri in k2)
AVi max. =1.5 +0.0I12Ri V (Ri in k2)

See also "Switching speed".

3. Unit driven by any other circuit at pin 3 with pin 1 not connected

Operating Limiting values
Input current to give '0' output min. 50 uA S mA
Input current to give '1' output max. 15puA 0 mA

If driven by a voltage source, the source resistance should be minimum 500 2.
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PS90 PULSE SHAPER

2713 001 00003

Hifl1

Max. positive voltage with Rj = 500 €
Max. positive voltage with Rj = 6.8 k2

+HV

+30 V

With pin 2 not connected the max. source resistanceis 50 k{2 and the max. nega-

tive voltage is 4 V.

ov
7258437
Hysteresis
AVi min. =0.32+0.003 Rj V
AVi max. = 0.45+0.012Rj V
See also "Switching speed".
Output Data
Output capability 6D.U.
80 Z.U.
Max. capacitive load 200 pF

Switching Speed

(Ri in k2)
(Ri in k2)

VaVe L W B
\

tf < 3 us
tl and t2 depend on input waveforms.
l) Hysteris AVA or AVB

| 7257838

J26
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2713 001 00003 PULSE SHAPER PS90

If a step function is applied to the input and the output is loaded with 200 pF the out-

put signal is given by:

Va

tfd

tr

Fall time
Fall delay time

tf
tfd

\

=
7258542
<0.25 us
< 2.5us

March 1970
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GENERAL

DEVICES

INPUT/OUTPUT

INTRODUCTION

Input devices

Industrial control systems require compatible input devices that are capable of de-
riving signals representative of controlledor otherwise pertinent conditions. Though
the information to be dealt with may take a variety of forms - e.g. presence, posi-
tion, movement, rotation etc. - many different situations can be covered by a com-
paritively small selection of input devices.

The requirements of each situation determine the physical principle to be employed
in the input device.

For reasons of speed and reliability it is preferable to avoid mechanical contact in
deriving the input signal, and often an all-static method of derivation is required.
Experience with input devices has made it clear that skilful use of them can greatly
improve machine output and reliability.

Output devices

At the output of a control system signals will often have to be amplified to obtain
the necessary power for certain operations. In this respect the Thyristor Trigger
Module will provide a useful way of bridging the gap from low signal voltage to high
mains voltages. In connection with a Phase Shift Module PSM40 it makes possible
a wide range of output control facilities.

In this series the following units are available: page
Vane switched oscillator VSO 2722 031 00001 K5

Iron vane switched reed IVSR 2722 031 00011 K13
Electronic proximity detector EPD 2722 031 00021 K17
Miniature electronic proximity detector EPD 60 2722 031 00091 K25
Magnetic proximity detector MPD 2722 031 00031 K29
Photo-electric detector CSPD 2722 031 00041 K33
Lamp unit 1 MLU 2722 031 00051 K37
Light interruption probe LIP 1 2722 031 00081 K39
Thyristor trigger module TTM 2722 032 00001 K43
Thumwheel switches 4311 027 8. ouw K59
Miniature thumbwheel switches 4311 027 84... K75
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2722 031 00001 VSO

VANE SWITCHED OSCILLATOR

RZ 19213-1

Supply voltage 12 Vye
Operating -temperature range -25 to +85 °C
APPLICATION

The vane switched oscillator canbe applied as a static switching device, the switch-
ing action being determined by the position of a vane. For the vane any metal can be
used.

CONSTRUCTION

The vane switched oscillator consists of an oscillator and a diode rectifier. The
latter is connected to a separate coupling winding of the oscillator coil, thus pro-
viding 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 oscillation stops and the
d.c. output of the unit will drop to zero.

The complete circuit is encapsulated in epoxy resin.

May 1968 K5



VSO

VANE SWITCHED OSCILLATOR

2722 031 00001

1L &
supply
2=+
3=+
output
4 =

Terminal location

1

ov 'T

Me +RViE—-
iy o £
vso \ |+
124854972

Drawing symbol

64
23 254 28 |
1- = prmm— |
< o o i
2= 4 — e\ /) T
¥ /
1;1.75-0'02\ 4, 195 |

475102\ |

mounting holes

SI;“:‘? @::—
NN

T
1
[

I
]
1

7205500

Dimensions in mm

The weight (without cable anchoring cover) is 42 g.

The unit may be mounted in any position. Two mounting holes allow the use of 4 mm
bolts. Stacking of units is permitted.

Connection can be made by 0.110 Fastons or by soldering.
A cable anchoring cover, consisting of twoequal caps (as shown in the figure below),
is supplied with each VSO.

section A-A

Cable anchoring cover

7Zessin

K6
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2722 031 00001

VANE SWITCHED OSCILLATOR

VSO

ELECTRICAL DATA

Supply voltage

Consumed current
(in both oscillating and non-oscil-
lating condition)

Output voltage

12 Ve + 10% or
+6 Vdc £ 10% and -6 V4. + 10% (with
common 0 V)

12 mA + 10%

5.75 V £ 15% open circuit ,isolated
from the supply.

Maximum permissible voltage between

1-2 and 3-4 is 100 Vp

Suited fordriving the pulse shaper types
PS1* and PS10**, and for driving the
Norbit PA60 and 2.NORG60 if three in-
puts are connected in parallel.

, ) ; [2]
oV o] Q oVl
e, ”Z:E 3 PS1 e ”2:”%' —2 > o=
vso  \_[« " Vo \_ [« PAG0
5 ; le]s|r
= A 7Z818m)
1 P 1 1
M W Q Me ’_.I il D 2 1 -
M_e’ +Hv - pS10 e +12+v 3 E o=
vso [ 1 %P as  xFF [vso -} 4 NORGO
v Jwf I ; 72510 2
7 0V
Output impedance ( without vane ) 4.1 kQ + 10%
Maximum detection frequency 1 kH=
Noise (over supply lines) <100 mVp_p
Ambient temperature range
operating -25 to +85 °C —
storage -40 to +85 °C —
* circuit block 100 kHz series, catalog number 2722 001 11001
** circuit block 10-series , catalog number 2722 004 11001
May 1969 K7



VSO

VANE SWITCHED OSCILLATOR

2722 031 00001

APPLICATION INFORMATION (typical values)

Vane material

Vane dimensions for aluminium:
minimum width for a thickness
of 2 mm

minimum thickness

Instead of a vane a disc with holes

indicated dimensions may be used.

any metal

8 mm
0.03 mm

min8

iy

7245499

The data given below are based on a movement of an aluminium vane 50x50x 2 mm

in longitudinal direction.

The operating distance D (see figure below) is the distance at which the output just
drops to zero (measured from the centre of the hole nearest to the gap).

Hysteresis is defined as the distance between the vane position at which oscillation
ceases and that at which oscillation starts.

min0.03 G o

Operating distance D
open circuit
with PS1 or PS10 (0 to 1)

Hysteresis
open circuit
with PS1
with PS 10

Variation of D with supply voltage

D ole 25.4 =l 7245498
14.6 £ 1.5 mm
15.3+ 1 mm
< 1 mm
0.03 mm
0.6 mm

supply voltage

operating distance

(mm)
nominal D
nominal -5% D +0.06
nominal +5% D -0.06
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2722 031 00001 ” VANE SWITCHED OSCILLATOR vSO

Variation of D with temperature < 2.7 mm
(from -25 to +85 °C) D is maximum at -25 °C
Variation of D with time < 0.02 mm

(at Tamp =25 ©C and Vgyupply = 12V
+ 1%, reference point is half the un-
loaded output voltage of VSO without

vane)
Variation of output voltage with D see typical curve, figure below.
From the steep curve it can be seen
that a switching pointwill be kept within
very narrow mechanical tolerances.
7 72469611
=
2 /
% 6 /
Ke)
c
2
[
g 5]
5 /
>
+J T
2 | |
§ 4 |
3
2
1
0 —
3 1% 15 186 17 18 19 20
— operating distance (mm)
May 1968
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VSO

VANE SWITCHED OSCILLATOR

2722 031 00001

I

APPLICATION SUGGESTIONS

=

7245504

counting of revolutions

=05 _

7245506

bidirectional counting

1O
S

7245510

= _

o

7245505

angular position switching (programming)

counting of small objects

7245509

weighing or dosing

foil continuity check

7245508

7245507

linear position switching (programming)

K10
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2722 031 00001

VANE SWITCHED OSCILLATOR VSO

VSO control of pneumatic

Eight VSO's used in a disc
programmer for control of

a metal-working machine.
RK 9230-4

metal -forming machine.

RK 9230-5

May 1968
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2722 031 00011 IVSR

IRON VANE SWITCHED REED

RZ21773-3
Maximum switching frequency 100 Hz
Operating -temperature range -25 to +70 °C
APPLICATION

The iron vane switched reed can be applied as a limit switch, position indicator or
as a signal source for low counting speeds.

In conjunction with d.c. amplifiers or with the thyristor trigger module (TTM), the
IVSR can be used for power switching.

As the IVSR is free from most of the difficulties encountered with mechanical
switches, it can succesfully replace micro switches.

CONSTRUCTION

The IVSR consists of a magnetand a reed switch encapsulated in an U-shaped plastic
housing.

When there is no piece of iron (vane) in the gap between the reed switch and the
magnet, the reed switch is closed. Inserting a piece of iron of suitable dimensions
in the gap reduces the magnetic flux through the reed to such an extent that the reed
switch opens.

In this way it is possible to obtainsignals that indicate the position of the iron vane.

The weight is approximately 20 g.
The IVSR can be mounted in any position. Two mounting holes allow the use of 4 mm
bolts. When IVSR's are mounted on a common support, the minimum distance be-

tween the housings is 36 mm, to avoid interaction. For mounting IVSR's over each
other, this distance is 60 mm.

Connection can be made by means of 0.250" Fastons or by soldering.
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IVSR IRON VANE SWITCHED REED 2722 031 00011

o
125
15.0

e

80 470
“ 13.0 300 :].,
| o
‘@ 1
Nt { =3
IVSR B bz al TZL934T)
Drawing symbol Dimensions in mm
TECHNICAL PERFORMANCE
Load switching capacity (non inductive) <1.2VA
Voltage switching capacity < 32 Vgc
<50V,
Current switching capacity (non inductive) 22i0x) Bgs
Switching frequency < 100 Hz
Contact resistance, measured at 10 mV
at open circuit < 150 mQ
Contact capacitance = 5 pF
Insulation resistance, measured at 250 V4.
at open circuit = 108 @
Test voltage, measured at open circuit
for 1 min 500 Vg4e
Permissible operating-temperature range -25 to +70 ©C
Permissible storage-temperature range -40 to +85 °C
APPLICATION INFORMATION (typical values)
Vane material mild steel

The data given are based upon a movement of a mild steel vane 30 x 10 x 4 mm,
placed centrally in the gap, in longitudinal direction.

- ©

4i. 42 7249348
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2722 031 00011 IRON VANE SWITCHED REED

IVSR

The operating distance (D) is the distance between the frontedge of the vane and the
rear of the gap at which the reed switch opens.

The hysteresis (H) is defined as the distance between the vane position at which the
reed switch opens and that at which the reed switch closes.

Operating distance
Hysteresis

4+ 3 mm
10 + 3 mm

APPLICATION SUGGESTIONS

As the reed switch is normally closed, the following two modes of operation can be
distinguished:

- output voltage is present when there is no vane in the gap (Fig.a)

- output voltage is present when there is a vane in the gap (Fig.b)

R R

== ] 4

S 254

F = F
Vi :, Vi :> Vo
IVSR i IVSR &
VO
72493621 TZL9363Y .
Fig.a Fig.b

IVSR in conjunction with the thyristor trigger module (TTM)

Fe

s| |9

0] |n

Gy Ky Gy Kp

L oy W
+12V oV

Tilals]es 7

? |y
IVSR '/

72693651

Trigger pulses from the TTM only if there is no vane in the gap of the IVSR

8| |s

0] |n

Gy Ky Gy Ky
M g nn
+12V ov
TRl
Fe
—
IVSR = 72083641

Trigger pulses from the TTM only if there is a vane in the gap of the [IVSR

May 1968
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IVSR IRON VANE SWITCHED REED 2722 031 00011

Notes

It is obvious that the IVSR should not be used in environments where iron dust or
scraps might impair its operation.

It should be realised that capacitance directly across the switch terminals can be
the cause of high currents through the switch at the moment of closing the contacts.
This should be avoided by having sufficient resistance in the proper contact circuit.

In case the switch is used with electronic circuitry in which bounce might give rise
to malfunctioning of the equipment, appropriate circuitry should be added to get rid
of the bounce effect. The safe way out is the use of a one shot multivibrator.
Another solution that sometimes can be used, is applying a low pass RC network
between the IVSR and the input of the equipment.
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2722 031 00021 EPD

ELECTRONIC PROXIMITY DETECTOR

Supply voltage 12 Vge
Maximum detection frequency 1 kHz
Operating -temperature range -25 to +85 °C

GENERAL

The electronic proximity detector is a static switching device, the switching action
being determined by the presence of a metallic object. The metal can be any elec-
trically conducting material of rather arbitrary shape.

It can be applied as a detector for the presence, passage or position of metal parts
and is a versatile tool in various industrial automation set-ups.

The EPD contains an oscillator which is link coupled to a detector. The detector is
followed by an amplifier.

The oscillator coils and the coupling link are placed in a potcore half. In this way a
well-defined field is set up in front of the open side of the potcore, located at the
front side of the EPD. Bringing a piece of metal in this field the oscillator output
and subsequently the output of the amplifier decreases, due to the loading effect of
the eddy current losses in the metal.

When no piece of metal is near, the output voltage of the EPD is approximately12V.
It will decrease in proportion to the reduction of the oscillator output, resulting
from a metal object coming nearer.
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EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

(il

The complete circuit is epoxy encapsulated in a polycarbonate housing.
The weight is approximately 120 g.

The unit may be mounted in any position. Two mounting holes allow the use of 4 mm
bolts.

Connection can be made by 0,250" Fastons or by soldering. A cable clamp consist-
ing of two equal caps is supplied with each EPD. This clamp permits either end or
top entrance of a 3-core cable of 7 mm diameter.

A LY
Me +12v -i
' EPD ovf—

72816251

Drawing symbol

Dimensions in mm

| 101.3

31

I“” terminals fit 0.250" Fastons L—:ﬂ—J

holes take M4 mounting bolts 7251626

/

7
| 7 7 ‘ 7
| o1

/ L ‘ 1 = output
0 ! 2=+ 1
| 3050 B supply
cable clamp - 8 E &
64.5

Note

The resistor between the two 0.110" Fastons is an adjustment resistor for the os-
cillator loop gain; it should not be changed.
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2722 031 00021 ELECTRONIC PROXIMITY DETECTOR EPD

TECHNICAL PERFORMANCE
Supply voltage (V)

limiting value

Consumed current (nominal value)

Output voltage, no object
being detected

Output resistance
no object being detected

object being detected

Hysteresis for output voltages
of 100 mV - 11V

Minimum load
Maximum detection frequency
Noise (over supply lines)

Ambient temperature range
operating
storage

12 Vqc +5% or

+6 Ve £5% and =6 Ve +5% (with
common 0 V) or

24 Vqc via series resistor and 12V zener
diode, giving a stabilised supply voltage
of 12 V. (See also APPLICATION SUG-
GESTIONS.)

abs. max. 15V *) (destructive at
Tamb = 40 °C)

16 mA

approximately Vg = 0.5V

680 2 +10%
3.3 k2

0 mm
1 k2
1 kHz
< 10 mV

=25 10 +85°C
-40 to +85 °C

APPLICATION INFORMATION (typical values)

Detection graphs

Sensitive surface

Axis

Operating point

surface of 31 x 31 mm at the opposite end
of the EPD to the terminals

line perpendicular to the centre of the
sensitive surface

point at which the output voltage of the
EPD is reduced to 100 mV (moment of
detection)

*) Reversal of supply voltage will damage the detector.

{1ifl

May 1968
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EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

Operating distance distance of the leading edge of the refer-
ence object to the axis at the operating
point (x-operating distance)

Detection range distance of the reference object to the
sensitive surface (y-operating distance)

(mm) —T—T — - - - 7Z4L9667.
I T T T 111 |‘— axis to "sensitive surface”
"sensitive surface” of EPD 7 ‘ i
14 ]
13 ~ N /’ T—T T
,ﬁ detection object L] detection object \|
/|coming from right hand | X | coming from left hand ]
10 side | /TN side |
S AN
2 object ﬁ
; / A |
: / N
4 ar [ 1y
3
2 / \
1
0 v

-24 -20 -6 -12 -8 -4 0 & 8 12 16 20 2
X ——p +x(mm)

From the graph it can be seen that the object is detected before the axis is reached
if it passes at a distance of < 10 mm from the sensitive surface. If it passes at a
distance of e.g. 13.5 mm, the object is detected after the axis has beeh passed.

Detection of a rectangular aluminium reference object, 50 x 25 x 1 mm

y . 7249663
(mm) T T T T T T T 1 I
T10 "sensitive surface”of EPD
9
8
7 ~. _A ~
7 S 7
6 /1
5 4 bject
4 objec ¢
3 =
2 £y 11\
1 / i \
0 ' L
-24 -20 -6 -12 -8 -4 0 A 8 2 1 20 2%
=X — ——p +x(mm)
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2722 031 00021 ELECTRONIC PROXIMITY DETECTOR EPD

Object approaches the centre of the sensitive surface perpendicularly from in front.

y 7249668
(mm)
" —
mild steel ="
—]
Tm ]
9 //
8 /
7 Bl
alumunﬂ‘ I
6 /

~
~N

0 5 10 15 20
———p object width (mm)

Output voltage as a function of the position of a rectangular mild steel reference

7251619

|
<—=— ¥ ~ 10V/mm
\
|
|
|
|

Upon frontal approach of the object to the sensitive surface, the output voltage of
the EPD will change from over 11 V to 100 mV within 1 mm from the position in
which the output voltage starts to change.

This characteristic is extremely important whenthe EPD is used as a position de-
tector.
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EPD ELECTRONIC PROXIMITY DETECTOR 2722 031 00021

(il

Notes:
The detection graphs may differ slightly from unit to unit.

Quite small objects can be detected when brought close to the sensitive surface.
Thickness is relatively unimportant as eddy currents occur in penetration layer
only.

Influence of supply voltage variations

A supply voltage variation of +5% produces a change of +0.1 mm in y-operating
distance, at 10 mm from the sensitive surface.

Influence of temperature

With the reference object at a y-operating distance of 10 mm (at -25 °C) a change
in temperature of both EPD and object will cause the y-operating distance to change
less than 2 mm over the range from =259 to +85 °C,

Direction of approach

As the exterior field is rotation symmetrical the path along which the detection po-
sition is reached is immaterial.

Distance from metallic surroundings

Clearance from metallic surrounding: 30 mm (this applies for sensitive front part
of unit).

Spacing required between two detector axes with sensitive surfacein the same plane:
60 mm.

Spacing required between two reference objects to give’discrete detection: 50 mm.
(This property can be put to use in feeder systems, a gap being used to initiate part
supply restart.)

APPLICATION SUGGESTIONS *)

EPD in conjunction with 100 kHz-Series circuit blocks

o] s
omz

\Sd

+12v j
¢ Lero ov

72518261

-6V +6V

*) With long cables between EPD and subsequent electronics RC decoupling of inter-
ference can be employed.
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2722 031 00021 ELECTRONIC PROXIMITY DETECTOR

EPD

EPD in conjunction with 10-Series circuit blocks

=
i
o
— >
=
1
A =1 Raglin 1
+12v - 2
Me 3
t EPD ov
Ofs
—
=21 m
Ih
=
ov +12v nzswin

EPD in conjunction with 20-Series circuit blocks

by Beald
!
j3 = >
+12v 2 — 0
M =2 R
?' EPD ov \
=] °
=1° otx
=
oV +12v T2z
EPD in conjunction with 60-Series Norbits
T 5
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Me +12v 3 3]
' EPD ov ] NOR60
3009
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2
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2722 031 00091 EPDG6O

MINIATURE ELECTRONIC PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage 24V (d.c.) £25%, or
12V (d.c.) £ 3%
Maximum detection frequency 1 kHz
Operating temperature range -25to +70°C

RZ 28513-2

APPLICATION

The EPD 60 can be applied as a static switching device, the switching action being
determined by the position of a metal object. In this way a static equivalent for the
well-known mechanical miniature switch is obtained.

DESCRIPTION

The circuit consists of an oscillator followed by a detector and an amplifier.

The oscillator coil, placed in a potcore half, which is located in the cylindrical part
of the housing, sets up a well defined field.

If there is no metal object in the field of the coil the output is low, if a metal object
of adequate size is brought far enough into the field, the oscillator will be damped in
such a way that the output of the unit goes "high".

The unit is potted in a polydiallylphtalate resin housing, the dimensions of whichare
compatible with standard mechanical miniature switch housings. see photograph be-
low. Connection to the unit can be made by means of 0. 110 inch Fastons supplied with it.
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EPD60 MINIATURE ELECTRONIC 9722 031 00091
PROXIMITY DETECTOR

MECHANICAL DATA

N

(142 01—

Dimensions in mm

!

<« 49.7max

—176max—s~
{1061 01 =

min

max

|
o

r—zo.l max —

—25.1 mcm——A»%l 13

le—17.2max —s~

r] A
=] =114
R = = 3
i I 1)
7299442
Terminal location T 1
2
Terminal 1 =424V Me E
2 =412 V (connect 2 and 1) T EPD60 IO?/T
3 = output (Q) e

4 =0V common .
Drawing symbol

Colour red
Weight 30 g approximately
Mounting

The unit may be mounted in any position. Two mounting holes allow the use of 3 mm
bolts. Two grooves in the short sides are provided for bar mounting. Any number
of units may be stacked side by side.
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2722 031 00091

MINIATURE ELECTRONIC
PROXIMITY DETECTOR

EPD60

ELECTRICAL DATA

Supply voltage (Vg) *)

Consumed current (nominal)

Max. permissible voltage for 1 s

at Vg = 424 V
at Vg = +12 V

Ambient temperature range

operating
storage

Maximum detection frequency

Output data

Output low

Output high
and

i

+24 V +25%, or

+12 V + 5%
15 mA

+35V

+15 'V

=25 to +70°C
-40 to +85°C
1 kHz

Vg Zaay
0 mA
+0.3 v

3 k2
0.41 mA
18.0 Y

3D.U. in 24V
nom. 60-Series
operation

min.+11.4 V
max.Vg
15 k@

External short-circuit is not destructive.

APPLICATION INFORMATION

Vs=H2V
0 mA
+ 0.3 v
3 kQ
020 mA
11.4 v

2D:U, in 12V
nom. 60-Series
operation

min.+8.3 v
max.Vg
15 kQ

The EPD 60 can be switched by moving either a ferrous or a non-ferrous metal object
of any size and form in front of the detection head. If the object is ferrous the re-
sulting damping on the oscillator is proportional to the volume of the object; inthe
case of a non-ferrous object it is governed by the conductivity of the material.

Thus, a perfect conductor cannot be detected unless it is sufficiently thin and brought

close to the detection head.

*) Accidental polarity reversal is not destructive.
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EPDG6O MINIATURE ELECTRONIC
PROXIMITY DETECTOR

2722 031 00091

Operating distance

The operating distance (X) is the distance between the centre of an object and the
centre of the detection head at which the output is about to go "high" (measured

axially)
For reference purposes four standard objects are used:

Object I : mild steel, circular disc # 15 mm, thickness 0.2 mm
Object II : mild steel, circular disc # 10 mm, thickness 0.2 mm
Object III : copper, circular disc ¢ 15 mm, thickness 0.04 mm
Object IV : copper, circular disc § 10 mm, thickness 0.04 mm

The graph below gives X for each of the four standard objects traversing the sensi-
tive area of the detection head along a straight line which intersects the axis of the

head, and runs parallel to the surface of the head.
T Xmm

RZ 27932-12

The photograph shows two EPD 60's together with a "Microswitch".

K28
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2722 031 00031 MPD

MAGNETIC PROXIMITY DETECTOR

RZ 24323-1

Maximum switching frequency 100 Hz
Operating temperature range =25 to +70°C

GENERAL

The magnetic proximity detector can be applied as a detector for the presence, pas-
sage or position of ferreous parts. It is a versatile tool in industrial automation set-
ups.

The MPD consists of two magnets and a reed switch, which are mounted in a high
grade plastic housing. The reed switch is mounted between the magnets at a posi-
tion where their fields are balanced (contacts normally open).

As a ferreous object approaches the sensitive surface of the MPD, unbalance occurs
between the magnetic fields and the reed switches on. As the ferreous object is
withdrawn the reed switches off.

Connection can be made by 0.250" Fastons. The terminals
of the MPD are provided with receptacles and insulating z
covers. MED —
7253355
—> Fe

Drawing symbol
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MPD MAGNETIC PROXIMITY DETECTOR 2722 031 00031

I

Dimensions in mm

i

100
; S0 i
N |
% =
o O
0| O
1o

terminals fit
0.250" Fastons

4(4x)

[ N

sensitive surface

TECHNICAL PERFORMANCE
Load switching capacity
Voltage switching capacity
Current switching capacity
Switching frequency

Contact resistance, initially
Operating temperature range

Storage temperature range

APPLICATION INFORMATION

7298163

<25W

<200 Vqg¢

Z1 Adc

<100 Hz
<100 m®
-25to + 70 °C
-25to + 85 9C

The data given below are based upon the position of a mild steel (free cutting qual-

ity) reference plate 76 x 76 x 1.9 mm.

Detection range = distance between sen-
sitive surface and front face of reference
plate, at frontal approach
Hysteresis = distance between " switch on"
and "switch off" points, atfrontal approach
Repeatability with a supply voltage of
30V and a current of 7.5 mA flowing
through the unit when the reed con-
tacts are closed

after 10000 operations

after one million operations

>17 mm at 20 °C

< 6 mm at 20 °C

detection range and hysteresis
unchanged

detection range and hysteresis
may decrease by approximately
0.4 mm
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2722 031 00031 MAGNETIC PROXIMITY DETECTOR MPD

Change of "switch on" point with a
temperature variation from+25 to+700C <0.5mm

Change of hysteresis with a temperature
variation from + 25 to + 70 °C <0.75 mm

w
o

sensitive surface

=1
Vi
[
v 4
/

switch on

J
N \\\ of reed switch
switch off
N~ N~ \
~_

of reed switch

=

<}

I~

reference plate

@O
A=
=3
[s]

60 50 40 30 20 10 0

distance between reference
* plate and sensitive surface(mm)

Typical detection graphs for passage of reference plate.
With the reference plate approaching from opposite end, the results are the same
and the curves a mirror image of those shown.

MOUNTING

Distance of ferreous metals from
any point of the unit in order to
avoid altering the detection range
by more than 0.1 mm > 200 mm

Distance between two units, mounted

side by side giving a change in de-

tection range of 0.1 mm
sensitive surfaces in same direction 170 mm
sensitive surfaces in opposite direction 155 mm
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2722 031 00041 CSPD

PHOTO-ELECTRIC DETECTOR

12

- —
. 100 286
J‘ } 381~ < 4—2Q>
A =
yl 12 ‘ P &
(o]
a—F ief
w ‘ \" Lgf,éﬂ_"

17249351

7zee

Dimensions in mm

Drawing symbol

APPLICATION

This photo-electric detector has been developed to be used as an Input Device for
systems composed of digital circuit blocks. However, it can also be used for other
applications, see "APPLICATION SUGGESTIONS'" on next page.

It is intended for use in conjunction with the lamp unit 1 MLU.

It can also be combined with other light sources, that meet the requirements of the
particular situation.

CONSTRUCTION

The housing has been moulded of black acryl butyl styrene. In the housing a cad-
mium sulfide cell has been mounted. At the front side is alens with a focal distance
of 43.5 mm. The lens is protected by a glass disc. Connection to the circuitry can
be made after unscrewing the cap at the rear.

The photo-electric detector can be mounted in any position by means of four bolts
and nuts.

TECHNICAL PERFORMANCE

Dark value, measured in total darkness > 10 M2

Light value, measured at 1000 lux < 300 2

Recovery rate at falling light intensity > 200 k2/s
Maximum permissible voltage 150 V

Maximum dissipation at 40 °C 0.2 W

Maximum capacitance 6 pF

Maximum switching frequency 6 Hz (typical value)
Maximum operating distance when

used with the lamp unit 1 MLU 1m
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CSPD “ PHOTO-ELECTRIC DETECTOR

2722 031 00041

Permissible operating-temperature range

Permissible storage-temperature range
Weight

APPLICATION SUGGESTIONS (typical values)

-10 to +40 °C

For higher temperatures upto+50 °C,
the maximum dissipation is 0.1 W
-20 to +60 ©C

approximately 130 g

a. Photo-electric detector CSPD in conjunction with 60-series Norbits.

‘v

25kQ

1

2

3
4] NOR60

TZ5i8%.2

AN

Output level state "1", when
detector is illuminated

+24v

A
50kRQ Iz_l >
i | D oo
\>\ PA6O
[e]s]r
7 0V 729151

Output current is flowing, when
detector is not illuminated.

b. Photo-electric detector CSPD in conjunction with 10-series circuit blocks.

"

Output level state "1", when
detector is illuminated

+12v -12v

72693567

0ABS

ov

Output level state 1", when
detector is not illuminated

K34
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2722 031 00041 H PHOTO-ELECTRIC DETECTOR

CSPD

c. Photo-electric detector CSPD in conjunction with 100 kHz-series circuit blocks.

+6V -6V
I'
= B
S . \}\
Is
72683872

8.2kQ

Output level state "0", when
detector is illuminated

d. Twilight switch
W
-~
bi-metal ®

mv relay

~

&

s 2655w 2

+6v -6V
I1

72633582

Output level state "0", when
detector is not illuminated

Photo-electric detector CSPD operates
with a bi-metal relay so that incident
light flashes have no influence.

fiifl

May 1968

K35



2722 031 00051 1TMLU

LAMP UNIT

- 122 "
N 100
381, |,
|
- I
dl i 4
_ WE——
i - v
- i \,Fﬁ*: PL.

2 " & 72439261
Dimensions in mm

Drawing symbol
APPLICATION

This lamp unit is intended for use in conjunction with the photo-electric detector
CSPD

CONSTRUCTION

The housing has been moulded of black acryl butyl styrene. A 6 V, 3 W-lamp with
bayonet base (type of lamp socket B15d) has been mounted inside the housing. At the
front side is a lens with a focal distance of 43.5 mm. The lens is protected by a
glass disc.

Connection to the supply voltage can be made after unscrewing the cap at the rear.
The unit can be mounted in any position by means of four bolts and nuts.

TECHNICAL PERFORMANCE

Maximum supply voltage 6 Vac or 6 Vyc
For maximum life of the lamp it isadvisable
to use an a.c. or d.c. supply voltage of
5.4V (I=0.5A).
Variant supply voltages canbe used for other
lamps, provided the power consumption does
not exceed 3 W.

Maximum operating distance when used

with the photo-electric detector CSPD 1 m

Permissible operating-temperature

range ~-10 to +40 °C
Permissible storage-temperature

range =20 to +60 °C
Weight approximately 130 g

11111
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2722 031 00081 LIP 1

LIGHT INTERRUPTION PROBE

3328

APPLICATIONS

The Light Interruption Probe can be used to detect the presence or passage of small
objects. Major applications are envisaged in the field of machine tool control (accu-
rate positioning and revolution counting).

DESCRIPTION

The unit houses a novel optical system, a lamp, a photo element, and an emitter
follower output stage.

The light coming from the lamp is guided through an op-

tical glass rod. The end of this glass rod at the probe +12V
side has been cut and polished at an angle of 45° to the e
axis of the rod. This provides a combination of a con-
verging lens and prism, forming a focal line in the centre

of the gap at the end of the probe. By means of a similar
optical system the light that has passed the gap is guided Drawing symbol
to the photo element in the cylindrical housing.

[ole]<]e

LIP1 _/0:/

7253400

The photo element has a low resistance when illuminated, thereby draining the base
current to the emitter follower.

As a consequence the output of the unit will be a 'low' voltage. On the other hand if
the light emerging from the lamp-side rod is intercepted the output of the unit will
be a 'high' voltage.

As only a small object is necessary to intercept the light at the location of the focal
line a high resolution is obtained. Though the unit essentially behaves in an analogue
way only data pertaining to digital applications will be given.

Electrical connections are made by means of a 4-core colour-coded shielded cable
with a length of 2 m.

L
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LIP 1 LIGHT INTERRUPTION PROBE 2722 031 00081

HH

MECHANICAL DATA

Dimensions in mm

Housing material: brass
Finish: black

m

|

|
_l_

;

|

Weight: 170 g (ex cable)

Mounting

The unit can be mounted in any position either by means of two M4 bolts and a sup-
porting bracket, or by entering the probe part into a 10 mm bore cylindrical hole.

CIRCUIT DATA

+12V W.f—r_m— - *—!
+5% :

72534081

"

Rgq = 36 2+ 2% (cat. no. 2112 100 10538) is supplied with unit,
L =6V, 1 W (cat. no. 9237 246 10181).
Cable shield is connected to probe housing.




2722 031 00081 LIGHT INTERRUPTION PROBE LIP 1

Connections

W = white lead, to be connected to +12 V

Y =yellow lead, to be connected via Rq to +12V

B = brown lead, common 0 V for power supply and load

G = green lead, to be connected to load.

Cable shield to be connected to system shield or to central earth point depending on
system lay-out.

Notes

Interconnecting 0 volt and shield arbitrarily may cause difficulties as this intro-
duces the possibility of feeding shield interference pick-up to the O volt line.

When the LIP is attached to a machine, which will generally have some earth connec-
nection provided for its metal structure, it is recommended that the probe housing
and cable shield be properly insulated from the machine to eliminate extra inter-
ference pick-up due to capacitive and inductive coupling.

When considering to connect the load terminal to the input of a subsequent unitwhich
is positive with respect to the 0 volt line, make sure that the LIP 1 output voltage is
not raised as a result.

TECHNICAL PERFORMANCE

Ambient temperature range

operating 0 to +50 °C
storage -10 to +70 oC
Power supply voltage (Vg) +12 Vge + 5%
current 180 mA
Output, unloaded 1)
max. '0' level (no object) +1.25V
min. '0' level (no object) 0 A%
min. '1' level (with object) +4.8 V
max. 'l' level (with object) g Vo
Output impedance, no object max. 2.1 kQ
, complete interception max. 1.1 kQ2
Output is short circuit proof against 0 volt line
Max. detection frequency > 10 kHz
Lamp life > 1000 h (spare lamp is supplied with
the unit)

1) For specification purposes use is made of a glass disc carrying a (chromium)
mark and space pattern.
Mark width and space width are each 1 mm.
Marks are arranged radially and have a length of 5 mm.
Disc is located in gap so as to bring mark in center of gap.
Actual length of focal line is 2 mm approximately.

il
il
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LIP 1

LIGHT INTERRUPTION PROBE

2722 031 00081

APPLICATION INFORMATION

Connecting to circuit blocks

+12v

e

= L

§ ‘]m‘m|<|i

+12V
—

© ml<li

| LIP1 -/0:1

N

+12V
—

1
NOR60

7253870

Plwin |-

(-

PS10
A B

=
[}

~

<10
XZ

|11. 7 ]5

In

7253871

PS20

[+ ol<|i

| LIP1 ‘/o;r

Application Suggestions

Revolution counting
Angular positioning
Digital Tachos
Analogue Tachos

XAC B

D X,

|3 4 i ]1

Is Is

7253872

Angular programming

Weighing Linear programming
=
—_
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2722 032 00061 TTM

THYRISTOR TRIGGER MODULE

—
—

7ZL9467

drawing symbol

7249458

Supply voltage 12V de
Number of outputs 2, isolated (output voltages in phase)
GENERAL

The thyristor trigger module is intended for use as a supply of repetitive gate trigger
pulses for one or two thyristors.

It can be applied in a variety of circuits.

The possibility of logic control (e.g. in conjunction with 60-series Norbits or with
circuit blocks of the 10-series or 20-series) makes it well adapted for automation
and control systems. In conjunction with a phase shift module PSM 40 (catalog number
2722 010 02001), linear conduction angle control over 10 to 1709 is possible.

With three TTM's 3-phase operation of thyristors can be achieved.

For further applications, see section "APPLICATION SUGGESTIONS".

CONSTRUCTION

The TTM comprises a blockingescillator circuit, which is potted in epoxy resin. The
whole is contained in a high grade plastic housing.

Four holes in the base allow the use of 4mm bolts for mounting.

As the maximum operating temperature of the TTM is 85 ¢, bolting the unit directly
to the heatsink of the thyristor will in many cases be feasible.

If the gate and cathode connection leads have considerable length it is recommended
to twist them as a pair for each thyristor.

Connection can be made by 0.250 Fastons supplied with the TTM.
The weight is approximately 280 g.

RUTLEELE
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TTM THYRISTOR TRIG GER MODULE 2722 032 00061

FHEHI

Dimensions in mm ¥
- i
Ne
A 4
e
7209674 4
- 112.6 .
55 f 101.6
o ;' : Ar
- | C g2
S : =198
| =
b ¥ & 4
y Al !
y
St LS 45
=L 93.3 o
Terminal location 1= supply +12V
2=\ interconnected, except for on-off control
p JZ45861.2 and conduction angle control with a po-
,

) 3=" tentiometer or a control voltage
4= } interconnected, except for control
5=/ with a switch which isnormally open

5 7 6= supply OV
7= safety.catch input
8 9 n 8
9
10
11

TECHNICAL DATA

= gate thyristor 1
= cathode thyristor 1
= gate thyristor 2
= cathode thyristor 2

Operating-temperature range -25t0+85C
Storage-temperature range -40t0+85
Power supply

Supply voltage 12Vdc £ 5%

Loss of supply voltage does not cause in-
advertent trigger pulses.
Nominal consumed current 35 mA
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2722 032 00061 THYRISTOR TRIGGER MODULE ™™

12 Vdc *+ 5%, filtered, obtained from e.g. power supply unit 2722 151 00021.

+12V
G . SO~

O
B
i 2

Input requirements

L9 5% € Z |
W1l

1L 0l

7243624

Current from control terminals (typical values)

4/5to 6 1.5 mA

7toéb 35 mA (Ipeqk =57 mA)
See further section "INPUT CONTROL POSSIBILITIES".

Qutput data *

Number of outputs

Isolation of outputs

Voltage

Current (one output loaded with 16Q,
the other output short-circuited)

Impedance (both outputs or one output
loaded with 16Q)

Nominal pulse frequency (both outputs
loaded with 16Q)

Pulse width at 3V (both outputs loaded
with 16Q)

Pulse rise time

Shape of voltage pulse (both outputs
loaded with 16Q)

Shape of current pulse (both outputs
loaded with 16Q)

2, isolated. Output voltages are in phase.

rated at 500 Vs operation
<10 Vdc

250 mA. Short-circuiting of both outputs
will not impair the reliability of the TTM
and will not damage the power supply.
25Q

2.3 kHz

> 20 ps (see Fig. a)
< 0.5 ps (see Fig. a)

v tr<05ps
4 |
(10N 1 —
'; tp>20 us "
2 |
|
1 |
o L=z 0.3V
—t 5
7246842.1 Fig. a
Tload 7246843.2
(mA) 300
200
100 tp>20ps
0 .
t Fig. b

* The data given apply to a supply voltage of 12V, + 5%
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THYRISTOR TRIGGER MODULE

2722 032 00061

Temperature dependence of the pulse
(both outputs loaded with 16Q)

puise voltage 72468441
Vg

ts

1

-20-10 0 10 20 30 40 50 60 70 80
—> Tamp(°C)

pulse frequency 7246846,
(kHz)2.5

t

21

-20 =10 0O 10 20 30 40 50 60 70 80
— TambC)

Load dependence of the pulse (one
output loaded with 16Q, the other
output with a variable load)

pul(sve) voltage 7246848.1
8

o

?l

pulse frequency 72468501
(kHz) ul

| =

224

2

20 40 60 80 100 120 140 160 180 200 220 240 260
—> Rioed ()

20 40 60 80 100 120 140 160 180 200 220 240 260
> Rjoad (2)

see typical curves below

Fulse rise time 72468451
ns) 400

T 300
200
100

-20 -10 0 10 20 30 40 50 60 70 80

— Tamb ©°C)
?:I:)e‘valdth 72668471
T 30
20

10

=20 -10 0 10 20 30 40 50 60 70 80
— Tamb(°C)

see typical curves below

pulse rise time 72468511
(ns) 400
T 3001 ~——
200
100

20 40 60 80 100 120 140 160 180 200 220 240 260
— Rigaa ()

pulse width 72686494

(us) LOT
bal

20+

10+

L

20 40 60 80 100 120 140 16C 180 200 220 240 260
— Rjoad ()

The TTM can be used with thyristorsof the followingtypes (or other types havingsimi-
lar gate input requirements): BTX 12, BTX 13, BTY 79, BTY 80, BTY 81, BTY 87, BTY 91,

BTY 95 and BTY 99.

Any two thyristors can be triggered simultaneously either in series, parallel or inverse

parallel connection.

All precautions and restrictions to ensure operation within the limits of the thyristor
e.g. voltage/current sharing aswell asvoltage and current deratingfor series/parallel
circuits should be taken from the relevant thyristor data sheets.

Triggering into conduction of thyristors with highly inductive loads willonly be possi-
ble if the current builds up well over the latching value within 20 ps.
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2722 032 00061 THYRISTOR TRIGGER MODULE TTM

Appropriate means of external circuitry (e.g. fly wheeling diode or resistive shunting
of the load) can be adopted in situations that require these additions.

The low mark to space ratio of the pulse train (approximately 1:20)permits positive
gate voltage during the negative half wave of the a.c. supply to the thyristor with a

very slight derating of the permissible temperature of the thyristor stud.

Data sheets of the thyristors used, have to be consulted to evaluate the influence of

additional reverse current losses in the actual-circuit and the applicable derating.

Note: The output transformer has been designed to meet the recommendationsaccording
to B.S. 3188, viz. 3.1 kVj for 1 min. This test voltage may only be applied
to the transformer when the semiconductorsare short-circuited orwhen they are
removed from the circuit (e.g. prior to potting).

INPUT CONTROL POSSIBILITIES

Safety-catch operation

As the TTM has been supplied with a safety-catch input (terminal 7), for some appli-
cations use can be made of safety-catch operation, which givesa safeguarding against
spurious trigger pulses.

If safety-catch operation is employed the TTM is controlled viatwo control terminals
requiring phase opposition of the control voltages.

When an interference pulse will attack both control lines in phase, inadvertently
triggering will be eliminated to a very large extent.

It should be noted that the employment of safety-catch operation gives a switching=-
time delay of the TTM of approximately 400 ps.

On-off control with safety-catch operation

Supply: 12 V4. power supply unit
Maximum required switching capacity of the switch: 50 mA

| | |

01

T™

12 3
[T g
+12V S

VO

7249428

1]
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2722 032 00061

Conduction-angle control (10-170 ©) with a phase shift module PSM,

catalog number 2722 010 02001
Supply: 12 V4. power supply unit

1l
e 9
™

12 3 &

10 n

012VOJ LI l_‘

ov

On-off control with a dual positive gate inverter 2G110 "

Supply: 12 V{. power supply unit.

PSM

72694260

The TTM delivers trigger pulses only when the output level of the 2GI 10 is at "posi-

tive high".

| |

| |
8 9

TT™M

1 2 3 &5 6 7

0 N

O—JI_IL

.l

N

2GI0

72634291

Instead of the dual positive gate inverter 2G1 10, e.g. the flip-flops FF 10, FF 11,

FF 12 or the pulse shaper PS 10 can be used.

On-off control with a gate amplifier GA 11

Supply: 12 V4. power supply unit
Switching-time delay: 400 ps

L

T™

1 2 3 & 5

0N

7

4'12VO-J U LJ

i

VO
Q
GAN
* Similar circuit block of the 20-series can also be used. N
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2722 032 00061 THYRISTOR TRIGGER MODULE ™

The TTM delivers trigger pulses only when the output level of the GA 11 is at "posi-
tive low".

On-off control with a dual positive gate inverter 2G1 10" and a gate amplifier

GA 11, safety-catch operation

Supply: 12 V4. power supply unit

| ] |
8 9

0N

TT™

1 2 3 4 5 6 9
e

oVNOo——

26110 GAN

72694311

The TTM delivers trigger pulses only when the output level of the 2GI 10 is at "posi-
tive high" and at the same time that of the GA 11 is at "positive low".

Conduction-angle control (10-170°) with a phase shift module PSM, and a gate
amplifier GA 11, safety-catch operation

Supply: 12 V4. power supply unit
|
0

|
9 10 1

TT™M
1.2 3 & 5 & 7
OJ UL AN
+12V L4
ov o——m—mm——

PSM GAN

7249430

The TTM delivers trigger pulsesonly when the output of the GA 11 isat "positive low".

* Similar circuit block of the 20-series can also be used.
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M

Electronic fusing facility with a dual positive gate inverter 2GI1 10 *

Supply: 12 Vdc power supply unit

2GI10

72494291

As the TTM delivers trigger pulses only when the output level of the 2GI 10 (FF 10,
etc.)isat "positive high", fusing isobtained by making excess thyristor current switch
2G| 10 output to zero.

[ | |
8 9 10N
On-off control with a 2,NOR 60
TT™
T 2 3. 45 6 7
Supply: Norbit supply unit T
+24V
O—— W @
0AZ213 \—“Ix
“ov
Oo— O__. 1249622.1
NOR60

The TTM delivers trigger pulses only when the output level of the 2.NOR 60 is high.

Single pulse output
For some applications single trigger pulse facility is of interest. This can be achieved
when a suitablenegative transient isavailable toreset aflip-flop e.g. FF 10 thereby
stopping the TTM. The recovery time is approximately 500 ps.

| | [ |
® 9

0 N

™

1 2 3 4 5 6

+12vo—] N I SR

i
wvo———mmm L

FF10

* Similar circuit block of the 20-series can also be used.

7269425
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2722 032 00061 THYRISTOR TRIGGER MODULE ™

Control during a number of a.c. mains cycles

A feature in some power dosing applications can be obtained by having the output
level of the 2G110, FF 10 etc. at "positive high" for a number of mains cycles only.
This can be achieved by counting the mains "zero crossings" in a preset counter. Up
on reaching the preset number, a negative going transient stops the TTM.

APPLICATION SUGGESTIONS

Automatic proportional speed control of an ¢.c. motor (see the figure on next page).
A metal disc, which has been attached to the motor shaft turns through the gap of a
vane switched oscillator (VSO). In this way a pulse shaped voltage is obtained from
the VSO of which the repetition frequency will be proportional to the motor speed.
The output signal of the VSO drives a one-shot multivibrator (OS 11) via a pulse
shaper (PS 10).

The outputs of the OS 11 give pulses with a duration of 150 ps and with a repetition
frequency which is proportional to the motor speed. If this signal is integrated in the
properway the voltage level will be proportionalto the frequency andso to the motor
speed. The integratedsignal of output Q2 of the OS 11 givesa positive voltage level.
If this voltage level is higher than a certain value preset with the potentiometer of
2.5 kQ, the transistor ASY 27 will be cut off.

This transistor is capable to charge the external capacitor (220 nF) of the timer unit
(TU 10) quickly.

The delay time of the TU 10 can vary between 1 and 11 ms, dependent on the value
of the collector current of the ASY 27.

At the moment of the zero crossings of the mains voltage the TU 10 is triggered (so
every 10 ms if the mains frequency is 50 Hz).

The thyristor trigger module (TTM) drives the two thyristors in the conducting state
during the time the output level of the TU 10 is at "positive low" (0 V).

(Viathe dual positive gate inverter 2G110 this gives a "positive high"signal,+12V,
at the terminals 4 and 5 of the TTM). :

In the case the motor speed is lower than the required value the base current of the
ASY 27 increases and in turn the collector current increases too, so that the external
capacitorof the TU 10 will be charged quickly. The delay time of the TU 10 decreases
through which the thyristors are driven in the conducting state sooner and the motor
will run faster.

Is the motor speed higher than the required value, the base current and the collector
current of the ASY 27 decrease and the delay time of the TU 10 increases. Within the
period of 10ms the output level of the TU 10 will be at "positive low" during a shorter
time, through which the thyristors will come in the conducting state later and the
motor will run slower.

11111
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THYRISTOR TRIGGER MODULE
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2722 032 00061 THYRISTOR TRIGGER MODULE ™ -
On-off control of traffic light flasher
The multivibrator switchesthe TTM on and off. The switching frequency is determined
by the circuit constants of the multivibrator.
-
==
F—
-
OSP—4é
VT
£
e ® 4&-1 _an o
- | e 4 ?mv:sor«z.
o
. =
—
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Cycle counting control for spotwelding

In the spotwelding technique it is necessary to dose accurately the energy put into the

weld, especially when handling small pieces of work.

With this cycle counting control it is possible to set the welding time to 1,2, 3 or 4

cycles of the mains.

‘» The thyristors are controlled by a thyristor trigger module (TTM), moreover the con-
duction angle can be determined by connecting the output terminal of a phase shift
module (PSM) to the TTM. The thyristors are conducting when the output level of the
cycle counting control and the output level of the PSM are simultaneously at "positive
high" (See next page).

The circuit can be started by pressinga push-
botton. The flip-flop FF 10 isused to prevent
the bouncing of the contacts influencing the
circuit. The 50 Hz pulses are obtained from
ana.c. voltage (15V, 50Hz), which is half-
wave rectified and subsequently pulse shaped
by the pulse shaper PS 10.

A low=-pass filter is used to suppress inter-
ference signals of higher frequencies.

Inthe figure below the time sequence diagram
isgiven. The output level of flip-flop FF 12-B
isat "positive high" during 1, 2, 3or 4cycles
when the switch is in the position 1, 2,3 or4
respectively.

h | | | | l | I

50Hz

l i | l | |

|
output PS 10 { I { I { I { | { | l | l

P el el el |
t FF12-A
oL I
| | |

counter C |
l

I
counter D

|
output FF12-B |
I

(switch Sin position 1)

|
4
|
|

output FF12-B
(switch S in position 2) aeds

output FF12-B
(switch Sin position 3) —I—-—l_

’ i

output FF12-B
(switch Sin position &) _I—_I |
! [

SIS IS— [

| 7269471
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. TTM THYRISTOR TRIGGER MODULE 2722 032 00061
Power supply for transmitter, 800 Vdc, 8.5 A
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- ™ THYRISTOR TRIGGER MODULE 2722 032 00061
|
4
|
A 48839-2
Power control unit.
Thyristors triggered by 4 TTM's are used for mains switching.
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4311 027 82. ..

Contact resistance
Operating temperature range

APPLICATION

THUMBWHEEL SWITCHES

< 50 mQ
-25 to +85 °C.

2428A

These thumbwheel switches have been developed to be used as pre-set devices in

digital control systems in which numerical information is handled.

CONSTRUCTION

Housing

Contact springs
Contact surface
Terminals
Thumbwheel
Thumbwheel detent

Printed wiring boards
Type identification

shock resistant polycarbonate

colour: grey (facade mounting)
black (block mounting)

heat-treated copper beryllium

721 rolled alloy (70% gold, 20% silver, 10% copper)
tinplated brass suited for soldering or miniwire-

wrap

high grade plastic, colour black; provided with

white figures or signs

copper beryllium spring with low wear molybdenum

bisulfide doped snap
glass-epoxy; goldplated tracks

catalog number is givenon the closing strip at the
rear, type abbreviation on housing

June 1968
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4311 027 82. .. THUMBWHEEL SWITCHES

Dimensions in mm

0 I :
5 F—— 9]
‘ [ 4 A
( |
ol S | 7
S lee |
wi! < | L3
‘ “lg § = 6
|
;I: -P’-I- 4 , 5
™ 18K § |
X _—]
- v
~ R ket
3 5
2 475 N 12720,
52.5 -
. 709 72494591

Fig.1. Switch for facade mounting.

Py
]
& 4

475 02
39 02

b i
w
&~
+
2

—
T3
&
1‘1
| I

=:
' 51, %02 - S

i 5g 02 o 12728,

72.& 72538231

Fig.2. Switch for block mounting.

TECHNICAL PERFORMANCE

Il

Working voltage 50 Ve
Test voltage for 1 min *) 500 V4ce
Insulation resistance, measured

at 100 Vgc *) > 108 Q
Current switching capacity in
purely resistive circuits 0.1 Adc

*) Between any pair of terminals and between any terminal and all others connected
together.
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THUMBWHEEL SWITCHES

4311 027 82. ..

Maximum current carrying capacity

Contact resistance measured at
20 mV, 0.1 A, 1kHz

Losses (tan §), measured at 1 MHz
between any terminal and all others
connected together to earth

Capacitance, measured at 1 MHz
between any pair of terminals and
between any terminal and all others
connected together to earth

Operating temperature range

Storage temperature range

Humidity

Life

Operating torque
ater 20000 rotations
Dimensions of the figures on the
thumbwheel
Weight

FACADE MOUNTING

The switches can be mounted in panels with a thickness up to 4 mm by means of
mounting facades and the screws and washers supplied (see Fig.3.) When the panel
thickness is less than 4 mm, additional washers must be used between the panel and
the switch. The following mounting fagades, giving facilities for mounting up to 10

switches, are available (Fig.4).

mounting fagade

0.5 Age

50 m®

IN

25.1074

IA

< 15pF
-259 to 85 °C
-40° to 85 0C

in conformity with IEC 68, test C, 21 days
in excess of 100000 complete rotations, at
a rate of 1 step/s

250 to 750 gcm
150 to 650 gcm

6 x 4 mm, line thickness 0.8 mm
approximately 30 g

number of switches

catalog number

FMF 1
FMF 2
FMF 3
FMF 4
FMF 5
FMF 6
FMF 7
FMF 8
FMF 9
FMF10

W N

SO0 o WUl

—

4311 027 80598
4311 027 80608
4311 027 80618
4311 027 80628
4311 027 80638
4311 027 80648
4311 027 81163
4311 027 81173
4311 027 81183
4311 027 81193

1l
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THUMBWHEEL SWITCHES

2428B
panel
washer Fig.4.
screw
mounting fagad
|
|
|
|
I |
|
|
3:'
72494861
Fig.3.

The dimensions of the necessary panel holes are indicated in Fig.5; the outline of
the mounting fagade is indicated by a dash line.

oo dee

v
: t 5.5
ol l )
(n-1127 |
l‘_(n'” 12.7 +24 7251686.2

Fig.5. (n = number of switches)
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THUMBWHEE L SWITCHES 4311 027 82.

BLOCK MOUNTING

Type BM switches, which do not require a front fagade, can be "block mounted" by
means of mounting brackets and 3 mm tie rods, and can be supplied coupled in
master-slave arrangements. Accessories include:

a) BM CLO, catalog number 4311 027 82141
(a blank housing suitable as distance piece for future extension, for housing slave
switches or ancillary circuits, or for engraving)

b)BM SEP, catalog number 4311 027 82161
(a spacer suitable for left and right hand mounting)

c)BM EXT, catalog number 4311 027 82151
(end piece suitable for left and right hand mounting)

127 2%, 3.17+005 2758,
15, lel2 15,
e i e
| \-sr ? \-a
H ’ % e ’
w1 i W TT wo T
1Tl & 51
| [ |34
4 ; Ll
v ' Y g

—>—L—-"5 +~L1—5 L-Ja—z

72532941 242 8C
(a) (b) (c)

Fig.6. Spacers and end piece

B P W y—— W (n = number of switches)
(12.7)n+ 2(3.22) [

| 72532911

Fig.7. Panel cut-out

111§
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THUMBWHEEL SWITCHES

SURVEY OF TYPES

catalog no.
description abbreviation| index fji;éeow block
mounting(mounting
10 position 2 pole switch 10P2C 0=9 82201 82521
10 position 1 pole switch 10P1C 0~9 82321 82401
2 position 4 pole sign switch 2P4+ - +, = 82231 82641
0 2 position 2 pole sign switch 2P 2 = +, = 82341 82601
= ﬁ 2 position 4 pole sign switch 2P4x + b 82311 82651
g 2 2 position 2 pole sign switch 2P2x + X, = 82351 82611
= 2 2 position 4 pole sign switch 2P401 0.1 82281 82661
£ 2 position 2 pole sign switch 2P201 0.1 82361 82501
é é 2 position 4 pole sign switch 2P4MA M, A *) 82291 82671
a. | 2 position 2 pole sign switch 2P2MA M, A *) 82371 82621
™ | 2 position 4 pole sign switch 2P4AvAr |Av, Ar **)| 82301 82681
2 position 2 pole sign switch 2P2AvAr [Av, Ar **)| 82381 82631
| decoding switch 1248
w0 negative logic 1248N 0-9 82221 82391
:5 N decoding switch 1248
= positive logic 124 8P 0-9 82251 82411
LE) 3 decoding switch 1242 (jump at 8)
% S | negative logic (Berkeley code) | 1242N 0-9 82211 82711
% g decoding switch 1242 (jump at 8)
s 05 positive logic (Berkeley code) 1242pP 0-9 82241 82721
z ,g decoding switch 1248
& S | negative logic ***) 1248N/C [0 -9 82451 | 82541
5 & | decoding switch 1248
8 ﬁ positive logic ***) 1248p/C |0 -9 82431 82551
S @ | decoding switch 1242 (jump at 8)
ié negative logic ***) 1242N/C [0 - 9 82441 82571
E 2 | decoding switch 1242 (jump at 8)
= : positive logic ***) 1242p/C [0 -9 82421 82581
decoding switch 2 out of 5 + 0 - 9 plus
2 outiof 2 2522 blank 82771
coding switch 1248 1248C 0-9 82271 82531
z coding switch 1242 (jump at 8) 1242C 0-9 82261 82701
7 & 5| coding switch 1248 ***%) 1248C/C (0 -9 82471 82561
< '-g ‘;’ coding switch 1242 (jump at 8)****)| 1242C/C |0 - 9 82461 82591
8 O @| coding switch 1248 1248S 0-9 82511

Note: The contacts of all switches break before make.

*) "Start" and "Stop" for latin-based languages.

**) "Forward" and "Reverse" for latin-based languages.
**x*) Switch decodes 9-complement of decimal digit on thumbwheel.
**x*#) Switch encodes 9-complement of decimal digit on thumbwheel.

K64
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THUMBWHEEL SWITCHES 4311 027 82. . .

DIAGRAMS AND TERMINAL LOCATION
10P2C

of of
T 1 A

: He 2

1 HS 1

B  HZ

il [ s

o :PZ 7251043 : E 7251685

:2 |:i

G 14

1 1 1

2 gl

1 el
Fig.9 Fig.10

2P4+ - 9P+ =

P P3 P2 Py P2 Py

P Pr.- P3+(j?P3— p;ﬁfzpz— P1+jOP1- P2+jOP2— P,+jOP‘—

""_,"
l

7251699 7251698

Fig.11 Fig.12

As diagram of Fig.l1butwith x and + instead of + and - respectively.
2P2x+

As diagram of Fig.12butwithx and + instead of + and - respectively.
2p401

As diagram of Fig.1llbutwithO and 1 instead of + and - respectively.

1
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4311 027 82. .. THUMBWHEEL SWITCHES

2P201
As diagram of Fig. 12butwith O and 1 instead of + and - respectively.
2P4MA

As diagram of Fig.1llbutwithM ("marche'") and A ("arrét") instead of + and - re-
spectively.

2P2MA

As diagram of Fig. 12butwith M ("marche') and A ("arrét") instead of + and - re-
spectively.

2P4AvAT

As diagram of Fig.llbutwith Av ("avant") and Ar ("arriére") instead of +and - re-
spectively.

2P2AvATX

As diagram of Fig.12butwith Av ("avant") and Ar (arriére'")instead of + and - re-
spectively.
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0 0 O

1
1

4311 027 82..

0

Truth table
Index

1 0
0 0 0 1
0 0 1

For truth table, see above

251783

7251038

THUMBWHEEL SWITCHES
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e » B o ey

output|
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Fig.13

index position
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1211925807

1248N

1248P
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index position
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1242N

4311 027 82..
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4311 027 82. ..

1248N/C

bl
oD
W
S
N\
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|
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|
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i 1991997
1 | ] (i) (Bl |
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index position

Fig.17

1248P/C

TT 179127¢
1 ) (i Ol W |

[0]1]2|3]|a(5]6]7]8]9]
index position

Fig.18

Truth table

Index 1 2 4 8
0 1 0 O'1
1 0 0 0 1
2 1 1. 4 @
3 0 1 -1:0
4 1 01 O
5 0 0 1 0
6 1 1 0 0
7 0 1 9 0
8 1L 0 0 0
9 0 0 0 O

For truth table, see above
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1242N/C

4311 027 82.
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Fig.19
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THUMBWHEEL SWITCHES

2522

Truth table
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1248C

Truth table

1 2 4 8
0 0 0 O

Index

0

0 0 O

1

0 0 0 1
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4311 027 84...

MINIATURE THUMBWHEEL SWITCHES

A 52941 -2

Contact resistance <100 mQ
Operating temperature range =25 9C to +70 °C
APPLICATION

These miniature thumbwheel switches have been developed for use as preset devices
in digital systems which have to handle numerical data.

The dimensions are considerably smaller than those of standard switches and allow
for easy operation.
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4311 027 84...

MINIATURE THUMBWHEEL SWITCHES

CONSTRUCTION
Housing
Contact springs

Contact surface

Terminals

Thumbwheel
Thumbwheel detent

Printed-wiring board

Stacking

Type identification

black shock-resistant polycarbonate
heat-treated copper beryllium

721 alloy balls (70Y, gold. 209 silver,
109, copper)

holes or tin plated pins for wire
wrapping

polycarbonate
steel spring

glass epoxy, gold plated tracks on
nickel

switch housings are provided with
"snap in" hooks toeliminate tie bolts

catalogue number suffix is given on
the rear of the switch, tvpe abbrevi-
ation on top of the housing

K76
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MINIA TURE THUMBWHEEL SWITCHES 4311 027 84...

Dimensions in mm

g 25 - -
-— 20— - 8 = R
ke 5.5
ml |
H e
N Spacer
N
i Dimensions in the drawings are in mm
mm inches mm inches
" 25 0.098 187 0.736
Trsmer 55 0.217 20 0.787
8 0.315 25 0.984
Mmlatum thumbwheel switch 10 0.394 27 1.063
A: short track plate without diodes 1.1
—'  B: long track plate with diodes and for 10P2C ‘§'7 2500 e 169
C: 10 mm added to the height for mini-wrap pins 1 .512
ISR < Aanae— (- 10 —= 25 13 j
20 125 20 55
et o —t—a—1 | I
—1—= R
! |
297 297
27 27
: | 55
! @ O | fu
T ey

Female end piece (to left of operator) Male end piece (to right of operator)

Terminal pitch (complementary types)

s zape | ] |

11T

2.3 mm = 0.091 inch
3.9 mm = 0.154 inch

w
v |-

i

if

L
T

7258407
Weight approx. 7 g
Numerals size 5 x 3 mm

line thickness 0.6 mm
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4311 027 84... || MINIATURE THUMBWHEEL SWITCHES

LT

Mounting
—— BxIN+1)
[ - 8xN

5’5 F‘E \ Dimensions in the drawing are in mm
— mm inches
‘ 35 0.138
% J,— T BT Rt ey oy + 20 4 0.158
| , e
- 4 = | ose
55 K _lj i 15 0.591

: - 20 0.787
'_[ Li 8xN+15 ‘ 4 e 23 0.906

BxN+23 s
N = number of switches + spacers
TECHNICAL PERFORMANCE
Working voltage 60 V d.c.
Test voltage for 1 min. *) 500 V d.c.
Dielectric strength
at air pressure of 20 mbar 400 V d.c.
Insulation resistance.
measured at 100 V. d.c. *) >109Q
Current switching capacity
in purely resistive circuits 0.1 Ad.e.
Maximum current carrying
capacity 2 A dJe.
Contact resistance measured
at 10 mA < 100 m$2
Capacitance measured at 1 MHz
between one terminal and all
others connected to earth < 10 pF
Standard gate resistor 3900 @
Operating temperature range -259C to +70 °C
Storage temperature range -40 OC to +85 °C
Life in excess of 100000 complete rota-
tions at a rate of 1 step/s

Operating torque 100 to 200 gcm

Quality control tests:

1EC 68, test A (cold)
test B (dry heat)
test C (damp heat)
test F (vibration)

*) Between any pair of terminals and between any terminal and all others connected
together.

K78 June 1970



MINIATURE THUMBWHEEL SWITCHES

4311 027 84...

SURVEY OF TYPES

Description Type *) Catalogue number
Decimal switches
10 position 1 pole switch M 10P1C 4311 027 84001
MW 10P1C 84011
10 position 2 pole switch M 10P2C 84041
.Binary switches
Decoding types:
decoding switch 1.2.4.8, negative logic, M 1248/NC 4311 027 84201
with complement MW 1248/NC 84211
decoding switch 1.2.4.8, positive logic, M 1248/PC 84241
with complement MW 1248/PC 84251
Encoding types:
encoding switch 1.2.4.8 MW 1248 84171
encoding switch 1.2.4.8, with complement M 1248/C 84161
MW 1248/C 84291
encoding switch 1.2.4.8, with isolating M 1248/N 84081
diodes for negative logic MW 1248/N 84091
encoding switch 1.2.4.8, with isolating M  1248/p 84121
diodes for positive logic MW 1248/P 84131

Mounting accessories

Male end piece (to right of operator)

4311 027 84321

Female end piece (to left of operator) 84331

Spacer 84591

Note: The contacts of all switches break before make.
_“
‘,
e

*) Terminal style: M = without pins (solder direct to track plate)

MW = with pins (for wire wrapping)
June 1970 K79



MINIATURE THUMBWHEEL SWITCHES

4311 027 84...

DIAGRAMS AND TERMINAL LOCATION
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M1248/N MW1248/ N
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4311 027 84... ‘ MINIATURE THUMBWHEEL SWITCHES

M1248/P MW1248/P
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MINIATURE THUMBWHEEL swiTcHes || 4311 027 84...

M1248/N C MW1248/NC
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M1248/PC MW1248/PC
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MINIATURE THUMBWHEEL SWITCHES

4311 027 84...
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MINIATURE THUMBWHEEL SWITCHES
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MW1248/C

Truth table

1248 | 1214
0 0000 i S I
111000 (011
2 0100 101
3 1100 001
4 0010 ) I )
© 00 00O O0O0OO i 1()10 010
0O 0 0 000 0 0 0 Illlttltt
1172245L88C 6/ 0110|100
e 71110000
112240488 C $1 0001 111
Teseane 9 1001|011
1t 1 2 2 4 4 8 8 C
7258396
K86 H ” June 1970



CONTENTS

Preface

CIRCUIT BLOCKS 100 kHz SERIES

Introduction
Construction
Design considerations and reliability
Test specifications
The design of a circuit with circuit blocks
Some practical circuits
Operational notes
Electrical interference and
appropriate counter-measures
Loading table

Flip-flop FF 1

Flip-flop FF 2

Flip-flop FF 3

Flip-flop FF 4

Dual negative gate 2.3N 1

Dual negative gate 2.2N 1

Dual positive gate 2.3P 1

Dual positive gate 2.2P 1

Dual pulse logic 2.PL 1

Dual pulse logic 2.PL 2

Emitter follower/inverter amplifier
EF 1/1A 1

Dual emitter follower 2.EF 1

Dual inverter amplifier 2.1A 1

Dual emitter follower 2.EF 2

Dual inverter amplifier 2.IA 2

Pulse shaper PS 1

Pulse shaper PS 2

Positive reset unit PR 1

One -shot multivibrator OS 1

One-shot multivibrator OS 2

Pulse driver PD 1

Power amplifier PA 1

Decade counter DC 1

Dual decade counter 2.DCA 2

Reversible counter BCA 1

Decade counter and numerical
indicator tube driver assembly DCA 3

Dual numerical indicator tube
driver assembly 2.ID 1

2722 001 00001
2722 001 00011
2722 001 00021
2722 001 00031
2722 001 01001
2722 001 01011
2722 001 02001
2722 001 02011
2722 001 03001
2722 001 03011

2722 001 07001
2722 001 05001
2722 001 06001
2722 001 05011
2722 001 06011
2722 001 11001
2722 001 11011
2722 001 22001
2722 001 10001
2722 001 10011
2722 001 13011
2722032 00011
2722 009 00001
2722 009 00011
2722 009 00021

2722 009 00031

2722 009 05001
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All
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Accessories for circuit blocks 100 kHz -Series

Power supply unit
Printed-wiring board for four
units PA 1, PAA 1
Printed -wiring board for four
units PD 1, PDA 1
Experimenters' printed-wiring boards

Printed -wiring board

Experimenters' printed-wiring board
Printed -wiring board

Printed -wiring board

Experimenters' printed-wiring board
Experimenters' printed -wiring boards

Locking tag
Stickers

CIRCUIT BLOCKS 1-SERIES

Introduction
Construction
Characteristics
Test specifications
Input and output data

Flip-flop FF 3

Flip-flop FF 4

Dual negative gate 2.3N 1

Dual negative gate 2.2N 1

Dual pulse logic 2.PL 2

Dual gate inverter 2.GI 1

Pulse shaper PS 2

Positive reset unit PR 1

One -shot multivibrator OS 2

Pulse driver PD 1

Power amplifier PA 1

Dual decade counter 2.DCA 2

Reversible counter BCA 1

Decade counter and numerical
indicator tube driver assembly DCA 3

Dual numerical indicator tube
driver assembly 2.ID 1

Accessories for circuit blocks 1-Series

Power supply unit

Printed -wiring board for four
units PA 1, PAA 1

Printed-wiring board for four
units PD 1, PDA 1

2722 151 00011

4322 026 33630

4322 026 34710
4322 026 34900
4322 026 34910
4322 026 34920
4322 026 34940
4322 026 34960
4322 026 36310
4322 026 38620
4322 026 38630
4322 026 38690
4322 026 33690

2722 001 00021
2722 001 00031
2722 001 01001
2722 001 01011
2722 001 03011
2722 001 08001
2722 001 11011
2722 001 22001
2722 001 10011
2722 001 13011
2722 032 00011
2722 009 00011
2722 009 00021

2722 009 00031

2722 009 05001

2722 151 00011

4322 026 33630

4322 026 34710
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Al185
A187
A189
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A193

A195
A197
A199

B3
B7
B9
Bl1
B13

B15
B19
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B27
B31
B49
BS5
B59
B65
B71
B75
B81

B87

B95

B103

B107

B109



Experimenters' printed-wiring-boards

Printed -wiring board

Experimenters’ printed-wiring board
Printed -wiring board

Printed -wiring board

Experimenters' printed-wiring board
Experimenters' printed-wiring boards

Locking tag
Stickers

Introduction

Dual selection switch 2.SS 1

Selection gate SG 1

Pulse generator PG 1
RA2A

Read amplifier RA 2B

CIRCUIT BLOCKS 10-SERIES

Introduction
Construction
Characteristics
Test specifications
Time definitions
Input and output data

Dual positive gate inverter amplifier 2.GI 10
Dual positive gate inverter amplifier 2.GI 11
Dual positive gate inverter amplifier 2.GI 12
Flip-flop FF 10

Flip-flop FF 11

Flip-flop FF 12

Dual trigger gate 2.TG 13

Dual trigger gate 2.TG 14

Quadruple trigger gate 4.TG 15

Timer unit TU 10

Gate amplifier GA 11

One -shot multivibrator OS 11

Pulse driver PD 11

Pulse shaper PS 10

Relay driver RD 10

Relay driver RD 11

Power amplifier PA 10

Numerical indicator tube driver ID 10

4322 026 34900
4322 026 34910
4322 026 34920
4322 026 34940
4322 026 34960
4322 026 36310
4322 026 38620
4322 026 38630
4322 026 38690
4322 026 33690

CIRCUIT BLOCKS FOR FERRITE CORE MEMORY DRIVE

2722 001 14001
2722 001 04001
2722 001 12001
2722 001 09011
2722 001 09021

2722 004 08001
2722 004 08011
2722 004 08021
2722 004 00001
2722 004 00011
2722 004 00021
2722 004 15001
2722 004 15011
2722 004 15021
2722 004 18001
2722 004 17001
2722 004 10011
2722 004 13011
2722 004 11001
2722 004 16001
2722 004 16011
2722 032 00021
2722 004 20001
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Bl11
B113
B115
B117
B119
Bl121

B123
B125
B127

C3
C5
C9
Cl11

€15

D3
D5
D7
D9
D11
D15

D17
D21
D25
D29
D33
D39
D45
D49
D53
D57
D63
D69
D75
D81
D85
D89
D93
D97



Decade counter and numerical
indicator tube driver assembly DCA 10
Dual decade counter and numerical
indicator tube driver assembly 2.DCA 11

Dual decade counter assembly 2.DCA 12
Reversible decade counter and numerical
indicator tube driver assembly BCA 10

Dual shift register assembly 2.SRA 10

Reversible shift register assembly RSR 10

Accessories for circuit blocks 10-Series

Power supply unit

Printed -wiring board for four units PA 10
Printed -wiring board

Experimenters' printed-wiring board
Experimenters' printed-wiring boards

Printed -wiring board of DCA 10
Printed -wiring board of 2.DCA 11
Printed -wiring board of 2.DCA 12
Printed -wiring board of BCA 10
Printed-wiring board of 2.SRA 10
Printed -wiring board of RSR 10
Locking cap

Stickers

CIRCUIT BLOCKS 20-SERIES

Introduction
Construction
Characteristics
Test specifications
Input and output data

Dual gate inverter 2.GI 20
Dual gate inverter 2.GI 21
Dual gate inverter 2.GI 22
Flip-flop FF 20

Flip-flop FF 22

Flip-flop FF 23

Dual trigger gate 2.TG 23
One-shot multivibrator OS 20
Pulse shaper PS 20

Dual line driver 2.LD 21
Dual line receiver 2.LR 22
Pulse driver PD 21

2722 009 020..

2722 009 02051
2722 009 02061

2722 009 02071
2722 009 02081
2722 009 02091

2722 009021..
2722 009 03001
2722 009 03011

2722 151 00021
4322 026 38680
4322 026 34950
4322 026 36270
4322 026 38600
4322 026 38610
4322 026 38700
4322 026 38710
4322 026 38720
4322 026 38730
4322 026 38740
4322 026 38750
4322 026 32150

2722 005 08001
2722 005 08011
2722 005 08021
2722 005 00001
2722 005 00011
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2722 005 15001
2722 005 10001
2722 005 11001
2722 005 21001
2722 005 19011
2722 005 13001

page
D103

D123

D141

D161
D189
D201

D215
D219
D221
D223

D225
D227
D229
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Ell

E13
E17
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E27
E31
E35
E37
E41
E45
ES1
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Accessories for circuit blocks 20-Series

Experimenters’ printed-wiring boards

Locking cap
Stickers

CIRCUIT BLOCKS 40-SERIES

Introduction

Operational amplifier DOA 40
Differential amplifier DOA 42
Differential zero detector DZD 40
Phase shift module PSM 40
Stickers

COUNTER MODULES 50-SERIES

Introduction
Construction
Characteristics
Test specifications
Loading table

Numerical indicator counter NIC 50
Reversible indicator counter RIC 50
Memory indicator driver MID 50
Sign indicator driver SID 50
Triple NOR gate 3.NOR 50
Quadruple NOR gate 4.NOR 51
Pulse shaper and reset unit PSR 50
Lamp/relay driver LRD 50
Printer drive unit RDGeO:
PDUS0B
Decade counter and divider DCD 50
Power supply unit PSU 50
Empty case assembly ECA 50

Accessories for counter modules 50-Series

Mounting accessories

Flexible printed-wiring HCS 50, HSS 50
VCS 50,VSS 50

Stickers

NORBITS 60-SERIES AND 61-SERIES

60-Series Norbits

Introduction

Construction

Test specifications
Characteristics_and definitions
Input and output data

4322 026 38660
4322 026 38670
4322 026 32150

2722 010 01011
9331 019 30112
2722 010 00001
2722 010 02001
4322 026 71951

2722 007 03001
2722 007 04001
2722 007 05001
2722 007 06001
2722 007 00001
2722 007 00011
2722 007 01001
2722 007 02001
2722 007 08001
2722 007 08011
2722 007 07001
2722 151 00061
2722 007 89001
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G3
G7
G15
G17
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G55
G63

G65
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G85

G89

GI1
G93
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Dual four input NOR gate

Quadruple 2x2 + 2x 3 input NOR gate
Dual inverter amplifier

Dual low power amplifier

Timer

Dual switch filter

Power amplifier

61-Series Norbits

Introduction

Universal power amplifier

Dual trigger transformer

Rectifier and synchronization assembly
DualNOR -gate withdiode-resistor networks
Differential amplifier

Accessories for Norbits

Breadboard block
Experimenters'printed-wiringboard

Logic supply unit
0.5 A mains filter
2 A mains filter
Power supply units

Experimenters 'printed-wiring boards
Experimenters "printed-wiring boards

Printed-wiring board

Printed-wiring board for UMC60,
Thyristor trigger transformer
Universal mounting chassis

Stickers for the 60-Series

Stickers for the 60-Series

Stickers for the 60-Series

Wiring layout stickers for the 60-Series
Wiring layout stickers for the 61-Series

CIRCUIT BLOCKS 90-SERIES

Introduction

Construction

Test specifications
Characteristics and definitions
Input and output data

Flip-flop

Twin-trigger gate

Pulse shaper

2.NOR 60
4.NOR 60
2.IA 60
2.LPA 60
TU 60
2.SF 60
PA 60

UPA 61
TT 61
RSA 61
2.NOR 61
DOA 61

BB 60
GPB 60
GPB 60,/P
LSU 60
MF 0.5 A
MF 2 A
PSU 60
PSU 61
PWB 60
PWB 60/P
PWB 61
PWB 61/P
PWB 62
PWB 63
TT 60
UMC 60

FEF 90
2.TG 90
PS 90

2722 008 00001
2722 008 00011
2722 008 01001
2722 032 00041
2722 008 03001
2722 008 02001
2722 032 00031

2722 032 00071
2722 032 00081
2722 008 05001
2722 008 00021
2722 008 04001

9390 198 00002
4322 026 38600
4322 026 38610
4332 000 010.0
3122 108 86190

2722 151 00041
2722 151 00051
4322 026 38790
4322 026 38800
4322 026 38810
4322 026 38820
4322 026 38780
4322 026 73750
2722 032 00051
4322 026 38330
4322 026 36481
4322 026 71941
4322 026 71961
4322 026 71971
4322 026 71981

2713 001 00001
2713 001 00002
2713 001 00003
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INPUT/OUTPUT DEVICES

Introduction K3
Vane switched oscillator VSO 2722 031 00001 K5
Iron vane switched reed IVSR 2722 031 00011 K13
Electronic proximity detector EPD 2722 031 00021 K17
Miniature electronic proximity

detector EPD 60 2722 031 00091 K25
Magnetic proximity detector MPD 2722 031 00031 K29
Photo-electric detector CSPD 2722 031 00041 K33
Lamp unit 1 MLU 2722 031 00051 K37
Light interruption probe LIP1 2722 031 00081 K39
Thyristor trigger module TTM 2722 032 00001 K43
Thumbwheel switches 4311 027 82 s K59

Miniature thumbwheel switches 4311 027 84... K75




Circuit blocks 100 kHz Series

Circuit blocks 1-Series

Circuit blocks for ferrite core memory drive

Circuit blocks 10-Series

Circuit blocks 20-Series

Circuit blocks 40-Series

Counter modules 50-Series

Norbits 60-Series, 61-Series

Circuit blocks 90-Series

Input/output devices




Printed in The Netherlands




