PHILIPS

Data handbook

prites]  Electronic
d components
and materials

Circuit blocks

Components and
materials

Part7 September 1971







COMPONENTS AND MATERIALS

Part 7 September 1971
Circuit blocks 100 kHz Series A
Circuit blocks 1-Series B

Circuit blocks for ferrite core memory drive C

Circuit blocks 10-Series D

For comprehensive contents list see back



DATA HANDBOOK SYSTEM

To provide you with a comprehensive source 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 (7 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 havg 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 to be a valuable source
of reference. Where ratings or specifications quoteddiffer from those published in
the precedingedition 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.

May 1971



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
Camera tubes

Part 6

Photomultipliers tubes
Channel electron multipliers
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 1971

January 1971

Associated accessories

March 1971

March 1970

Miscellaneous devices

April 1971

May 1971
Photoconductive devices
Associated accessories

June 1971
Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes
Photo diodes
Associated accessories

July 1971
Thyratrons
Ignitrons
Industrial rectifying tubes
High-voltage rectifying tubes

August 1971

January 1971
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

Variable capacitance diodes
Voltage regulator diodes
Rectifier diodes

Part 2 Low frequency; Deflection

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

Part 3 High frequency; Switching

General
High frequency transistors

Part 4 Special types

General

Transmitting transistors
Microwave devices

Field effect transistors
Dual transistors
Microminiature devices for
thick- and thin-film circuits

Part 5 Integrated Circuits

General

Digital integrated circuits
DTL (FC family)
TTL (FJ] family)
MOS (FD family)

September 1971

September 1971

Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1970

Deflection transistors
Accessories

November 1970

Switching transistors
Accessories

December 1970

Beam lead devices for
thick - and thin-film circuits
Photo devices

Accessories

March 1971

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, October 1971
Electro-mechanical Components *), Peripheral Devices

Circuit blocks 40-Series Input/output devices

Counter modules 50-Series Electro-mechanical components *)

Norbits 60-Series, 61-Series Peripheral devices

Circuit blocks 90-Series

Part 2 Resistors, Capacitors December 1970
Fixed resistors Polyester, polycarbonate, polystyrene,
Variable resistors paper capacitors
Non-linear resistors Electrolytic capacitors
Ceramic capacitors Variable capacitors
Part 3 Radio, Audio, Television February 1971
FM tuners Audio and mains transformers
Coils * *) Television tuners
Piezoelectric ceramic resonators Components for black and white television
and filters Components for colour television
Loudspeakers Deflection assemblies for camera tubes
Part 4 Magnetic Materials, Piezoelectric Ceramics April 1971
Ferrites for radio, audio Ferroxcube potcores and square cores
and television Ferroxcube transformer cores
Small coils, assemblies and Piezoxide
assembling parts Permanent magnet materials
Part 5 Memory Products, Magnetic Heads, Quartz Crystals, June 1971
Microwave Devices, Variable Transformers
Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators
Complete memories Variable mains transformers

Magnetic heads

Part 6 Electric Motors and Accessories, August 1971
Timing and Control Devices

Stepper motors Small d.c. motors

Small synchronous motors Tachogenerators and servomotors

Asynchronous motors Indicators for built-in test equipment

Part 7 Circuit Blocks September 1971

Circuit blocks 100kHz Series Circuit blocks for ferrite core

Circuit blocks 1-Series memory drive

Circuit blocks 10-Series

%) From October 1971 published in Part 1 instead of Part 5.
# %) Also included (under "Small coils, etc.") in Part 4. September 1971
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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 signal and 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 AS7
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 m—
Dual 2-input negative gate orange 2.2N1 2722 001 01011 A75 —
Dual 3-input positive gate orange 2.3P1 2722 001 02001 A77 E
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 EFi/IAl 2722 001 07001 A89
Dual emitter follower yellow 2.EF1 2722 001 05001 A91
Dual inverter amplifier yellow 2.1IA1 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 Al117
One -shot multivibrator green OS1 2722 001 10001 Al21
One -shot multivibrator green OS2 2722 001 10011  Al125
Pulse driver green PD1 2722 001 13011  A13l
Printed-wiring board for PD1 PDAI1 4322 026 34710  A181
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 Al147
Reversible counter - BCAl 2722 009 00021 A153
Decade counter and
numerical indicator
tube driver assembly DCA3 2722 009 00031 A159
Dual numerical indicator
tube driver assembly 2.ID1 2722 009 05001 A167
April 1968 ” H 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 used in 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 | ’ I ‘ April 1970



GENERAL 100 kHz Series

CONSTRUCTION

54103 Q3103
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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

/77

Sealing compound

Potting compound _Printed-wiring board
with plated~through holes

Fig.2 Cut-away view of a circuit block
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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 H Il April 1968



GENERAL 100 kHz Series

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 be achieved 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 componesis, 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 OF to +140 OF).

For storage the temperature limits of =25 OC 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 maxirmum
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 ©C (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 (Scy-
cles from -25 9C to +65 0C).

(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 0C),

(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.

a b c
- N _,{>___
] L/
d e f
L~
h / ‘/ 7240142 _/
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. .......... . N
OR -gate: (Fig.3e):P=A+B+C+ .......... +N
Inverter (Fig.3h):P =X (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 Vi or more negative (V) 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)

l ) > AB+C)
8
__I 72400410

B+C

c—l

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+BC

B i : B 7Z40141b

ol

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

Table
A{B|C|A|B|C|B+c |B.C|aB+cCc)| AB+C) | A+B.C
ojlofol1f1]1 0 1 0 1 1
1lojojo 1|1 0 1 0 i 1
o|l1|lo|1]|0]1 1 0 0 1 1
olol1|l1{1]o0 1 0 0 1 1
1l1]ofofo] 1 1 0 1 0 0
of1|1]1]0]0O 1 0 0 1 1
1{of1]o}1]o0 1 0 1 0 0
1l1]1|ofo]o 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.l1=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)=2.B+C.D (A.B)+(C.D)=(A+B).(C+D)
A+B+CH vuvrinnnnnnn. +N=A.B.C .......... .N

A.B.C. iivivrnnnnnn. .N=A4B4C ..vvunnnn. +N

A+B4CH vereennnnnnn.. +N=A.B.C .......... N

A.B.C. ...... e N=A+B+C .......... TN

April 1968 “ ” A13



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 |

Q Q
R 1 2
%E FF1 .
Rowa aw R

ke

7251385

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™).

+6v4p Al +sv

@ Q w2 1]
2.3N1 v ~6/

W W W5 Wo W, W
2_7|l4 |7|89

Fig.7. Translation of logic functional symbols into circuit block symbols.

7241863
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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 Looading Table is elucidated inthe diagram given below.

Preceding unit(s) Driving Via Driven

unit l unit

7240159

Nmax

r——-

Fig.8. Diagram to explain the Loading Table.
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100 kHz Series THE DESIGN OF A CIRCUIT WITH GENERAL

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.
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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 (2.3Nl 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 Qy Q2 Q Q2 Q Qz
FF1 FF1 FF1 FF1
Al Ay A Ay A Az A A
in ! . I l | I 72401700

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
ov
J- 750pF out

[ T
Q2 Q G2
FF1 FF1
A AW A Az
in LrJ OAB5 X j‘l 2240170b.1

Fig.10, Scaler of 3
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SOME PRACTICAL CIRCUITS

GENERAL

OA85 ¥

10k

OA85 X

|

-L AN A o0V
1500pF

T ot

FF1
A AW

Q2
FF1
A Az W2

[e] 2
FF1
A Az

B

72401692.1

Fig.11l. Scaler of 5

IOkQ

0485
I

MWW ——0 0V
= 750pF

[——__>out

Q2
FF1
Al A2

Q2
FFI
4 AW

) 0;
FF1

A A

L

Fig.12. Scaler of 6

T

7240169b.1

10k

¥ 0as5

OA 85&

l AMMWW——0 OV
1500pF

| |

Q2
FF1
A Az

FF1

A Az W

Q2 Q2
FF1
A AW

T out,

Qr Q2
FF1
A A

L |

OAS5 X

L7

Fig.13. Scaler of 10 (decimal counter)

l 7Z40168a.1

10k
oV

750pPF out

[ I

g

-

Gz
FF1
A A

FF1

A

Qz Q2
FF1
A AW

Az

] Gz
FF1

A Az

T

Fig.14. Scaler of 12

L]_IL___

I 7260166b.1

Al8
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GENERAL SOME PRACTICA L 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.

216V

=6V-N

Fig.15. Decimal counter, maximum speed 60 kHz
For a speed of 100 kHz the resistor in the 2NI block must be shunted externally

by a 12 k2 +5% resistor or the 2Nl must be replaced by a circuit block 2.IAl,
connected to perform the same gate function.

| L
N @ Q2
e FF3
P WA apwax

NN

Fig.16. Decimal counter, maximum speed 100 kHz

50 Hz ;rﬁal"ns I div: 50 }‘T‘[i" 60 I—T-| div:60
viaPS1 (6FFI) | (6FF1) |  (6FF1) I
7240123 seconds minutes hours

Fig.17. Time code frequency divider
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100 kHz Series SOME PRACTICAL CIRCUITS

GENERAL

MULTIPLE INPUT GATES

72401240 [— —6V

—w; Ny
—qW &

inpute | B2.3M1
— W2

—W% G
_.[46- Na

T

nc.

Fig.18. 6-input N-

composed of one 2

r——GV

— —W Ny
— —W O
= |
—_— inputs 2.3N1
447
—i Q2}—
—Ws
N2
F’ vs output
-]y N
Gr
—W;
2.2N1
—2
Qa2
—W
“ N2 72401620

Tne.

Fig.20. 10-input N-gate
composed of one 2.3N1
and one 2.2Nl1

7240124 I'_ -6V

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

—W Ny
-z  Qy
—Ws
output inputs 2.3N1 output
—¥2
— W 02
We Na
|
nc.
gate Fig.19. 5-input N-gate
.3N1 composed of one 2.3N1
-6V -6V
— 6
—w Ny
—iV3 Q1 b
ws
inputs 1 2.3N1 inputs
—2
—W  O2f—
—
N2
The | output output
— ; M
—{W3 Q1
— W5
2.3N1
—w e
Ws
6 N2 72401626 N2 7240162¢
F'ne Fne

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

w
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100 kHz

Series

BINARY TO DECIMAL CONVERTER

&}
22N1 |6
W G

Q
2.2N1 }—-—-07
Ws Q2

Ny
The. |
—
M Ny
d
(2%] Q 8
22N1
W, 0z
W
ov N2
ok | -
i -6
1500pF
] Qy ] Qz @ Q2 i Gz
FF1 FF1 FF1 FF1
A Az A A Wo A AW A A
_‘:rl lOA551Z IOAesx

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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100 kHz Series SOME PRACTICAL CIRCUITS GENERAL

PRESET COUNTERS

[—0"6V
w N
MJ 0’
22N1 }
7] Q)
W
\ \ \
\ \ o \
\\ \\ S \\
\ \ 30k \
\ \ 2 \
v - -\ = A
L
L)
15000F |
@ Q2 €] Qz @ Q2
FF1 FF1 FF1
A AW A AW, A Ay
LTJ IOAG5!Z Lr-' LOAGS!! Lrl
-

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 determination of a time interval by counting
cycles of an alternating voltage, e.g. the mains.

-6V
w M
7%} Qr o—o
Ws
23N1
o® o®
<&
5 o
O ///( =
\\ \ ov
\
\ \ p
< \ \  S0kn
a \ \ 3
; R
———— A
“7500pF
L] I
1
[ Qa [} Qr Q2
FF1 FFI1 FF1 FF1
A Az A AW Ay AW A Az
ET oo |07 oy

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.
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GENERAL SOME PRACTICAL CIRCUITS 100 kHz Series

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

1

L=

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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100 kHz Series : SOME PRACTICAL CIRCUITS GENERAL

SHIFT REGISTERS

U
shift puise 1 T

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 in 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 (Q1 toGp and Qg to G}). 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 Gy and Qp to Gp) 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 1
1A 0 u 0 i u
3 A P » 7 M ;
4 Fr2 g FF2 de  FF2 e FF2
5] 5]
Po w4 wo 6 WA We s, A_WG; G WA WG
7 3 a l? E] 3 F 3 (4 b ]’ 3 [ |9
input ]’
‘n.v>
shift pulsé
forward
17 _J6 |5 17k 15 s 7 Js Is e 17 _Js Is
K K Q; QK K Q2 h K K2 Qy XY
2.PL1 2.PL1 2.PL1 2PL1
G WA A ¥ G G Vi A A % G; G ¥ A A % G WA AV G
19 .I7 o |2 IY g 4 12 I; II 9 ; : 0 |I O 6 4 |2 IE
Jle—
Shift pulse'
backwards 2 P % b 3
k- b E: 5': 3 B z
reset l 3 T

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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GENERAL SOME PRACTICA L CIRCUITS 100 kHz Series

The diodes, incorporated in the 2.PL1 (inputs Vj and V,) can be used for nega-
tive Set or Reset signals.

DRIVE CIRCUITS FOR SHIFT REGISTERS
10 I’ Lo Ir
N QI Q?

3 FF2
Pe, W, A W6,

jo o jo
Jo o ]

—»max4xFF2 7241863

FF1

2 |
LS

Ll
om =z
v
»

P
—
Jo
LT‘O
O
]
[~}
<
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kHz Series SOME PRACTICA L CIRCUITS GENERAL

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 FF
1 w
P N 7240100
>{w o
EF1
" 0A 85
Fig.33
Input signal for resetting: "0" (negative low)
Driving unit: FF1l, FF2, IAl, IA2, PS1 or OSl1
Maximum number of flip-flops: 1
+6V ~6V FF
| w
P N 7240138b
->w 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
X 0A85 X 0A65 X 0A 85 X 0AGS
2000 pF :
r I reaoms
Q §§ 12 k2
FF1 I ov
Fig.35

Resetting takes place on a positive voltage step at
the Q terminal of the drving flip-flop.
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SOME PRACTICAL CIRCUITS
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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
15k £5%

etc.g

=]

W W W W, W W
2.3N1
QY QZ

W WiWs WoWw, We
2.3N1
Q Q2

|_I_J

v etc.
I

Wi Ws Ws W2 W, We
2.3N1

T

0A 200

A

frem driving circuit

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

Fig.36

+6V
22 k. x5%

-6V
+6|v —(;iV R
A
PN | |
—v Q asvar ™
EF2
= edies =0V
Fig.37

Input signal for resetting:

"0" (negative low)

Driving unit

Value of resistor Rj in §2
£5% 1)

Max. number of flip-flops!)

FF1,FF2,1IA1,IA2,PS1 or OS1

82
32

N1

150(82)
15(32)

N1-P1

330(200)
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: FF1l, FF2, IAl, IA2, OS1 or PS1
Maximum number of flip-flops: 32

+6V ov—isv +6V OVncnc 6V

|11 5%
|—PE Ni2 N3y 82;%;
-t W q w q A

Op—
m|
2|

IA] IA2
m—— = Taeso.
Fig.39
Input signal for resetting: "1" (negative high)
Driving unit: FF1, FF2, IAl, 1A2, OS1 or PS1
Maximum number of flip-flops: 32
-6V
820, +5%
w
A
u
-6v4 @ yEne
-svin 2142 mF-ne
ovZE 2 +6V
7241851
Fig.40
Input signal for resetting: "1" (negative high)
Driving unit: N1, N1-P1, IAl, IA2 or PS1

Maximum number of flip-flops: 32

**) See Fig.45
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SOME PRACTICA L CIRCUITS 100 kHz Series
AMPLIFIER CIRCUITS FOR GATE SIGNALS
—fV nce. +6V 0V ncnc
L ] I_ 111 onss”
> N P PE NiaN3e r___%:*___: é o
1w al>w alsw oo oa— T
> load abs.
N1 r P1 1A2 | e max 15V
Fig.41. I]pad = max. 5.5 mA
-6V +6V O0Vncne
| 1500pF L | .
-] N pE MaNsi] (_Lias
14 IS =
> W Q I‘O w Q —J—oloado_a.._ 5y
> N A 200 1A2 o abs. max
Fig.42. Ijpad = max. 5.5 mA
oA 85"
-6v +6V +6V -6V 14 —
I | | | TN vme =
N P P N M lood abs. max 15V —
w ap—w ap—w ‘ - —
NI P1 EF2 ] ASY27
724046a
= oV
Fig.43. Iload = max. 13 (29) mA 1)
»*
-6v +6V -6V l___{}_% 65
| L] e e
N P NM _I load abs. max 15V
w QW Q .
N1 EF2 ASY27
7 ov
b4

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

b
ASY27
vle
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

e

0465
—
j*‘l Y=
N Toad  abs. max1sv

L33
— Q lasy27

o Szt =0V

Fig.46

Driving circuit: FF1, FF2, IAl, IA2, OS1 or PS1
Iioad: max. 70 (85) mA 1)

*
+6V -6V ’_*}2465
I I -Vn=

| 1 A
P N load abs.max 15V

| _EF1_ 1 wow)
721860

Fig.47

Driving circuit: FFI1, FF2, IAl, IA2, OS1 or PSI

I1oad: max. 85 mA
+6V 0V—|6V +6V OVne ne

Driving circuit: FF1, FF2, IAl, 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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GENERAL SOME PRACTICAL CIRCUITS 100 kHz Series

0485 *
-
N7 s
%9, 3% abs maxsv
Fig.49
Driving circuit: N1, N1-P1, IAl, IA2, PS1
Iload: max. 70 mA
POWER AMPLIFIER CIRCUITS
0A 85
+6vV -6V \
K e

*
0A 85
+6V -6V +6V :
6V e
| ] | [ eonzsun | "o_l_-Vm=
P N P N| osw load” gps.max 30
Q w ) w a
e
N | Lerz | |err ] oc 80

7240139 - ov

Fig.51. I}pad = max. 300 mA

*) In case of inductive load
**x) The transistors have to be mounted on a heatsink (see relevant transistor

data).
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-6V *
., 0A 85
. o e
FF1,FF2 7 Q, 1800 *5% 0O5W load obs.max 30V
1A 1 Ny N, AW -6V

1A2 * ¥
Y ahed . 2.EF1 . .y oc 80
PS] Tw, W; 2 c

7240145 I =0V

£

load

D
AMAAAA
Iy

ASZ 16

A
4’0—.
Tin  0AZ200
7240150 L
+6V Tov
Fig.53
Voltage -Vm 12V +15% 24V +15%
Resistors Ry 4702 + 5%, 1 W 2.4k £ 5%, 0.5 W
R2 682 +£ 5%, SW 15092 + 5%, 10W

Input current -Ijp min. 35 mA min. 13.5 mA
Load current Iload max. 2.6 A max. 2.6 A
Driving circuits Fig.44 to 49 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 Ijyyq has to be multiplied by 0.6.

*) To be used in case of inductive load.
**) The transistorshave 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.

output

Fig.54

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

Max. ambient temperature: 60 °C
output
d
OAP72! .
2
+6V
Fig.55
Switching level: min. 3000 Lux (this lighting level can
be achieved with a lens-end incandescent
lamp of 2.2 V; 0.25 A)
Max. ambient temperature: 60 °C {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.

] output
la I E]
_6Vlo N Q
oHe  Psi 100k
+6V4P w
5
Quartz
crystal
Ink
i 7241858

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

p————» OUutput
I!
—GV’O N Q L
owv4e  psy gka
+6V4P <
i 5
ontrol
3 - :4 ° cinpuLs
S0 ok
i c T BAY36/BAX13
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 valu C = 2500 pF f = approx. 100 kHz
P ¢ C = 250 uF f = approx. 1 Hz
Output data:
" . Cw Voltage -Vq max. 2V
Output level "negative low Load current —IQ max. 1.2 mA
. " . o Voltage —VQ max. -0.7 VN
Output level "negative high Load current IQ max. 0.3 mA

For further data see PS1 data sheet.
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GENERAL 100 kHz Series

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 My 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 chainof flip-flops is used for counting,
the total counting capacity amounts to 2P 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 21 - 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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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 20d 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 aud closed by a "negative
high" level on the corresponding G input.

It is to be noted that for proper working the Gj and G 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" o .
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 used 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
PS1.

Gates with multiple inputs

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 Ny 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 drep 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 Ly,
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 1.

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

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 OSI1 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-
micaeihla l1nad ruirront ia annraciahle lawar than that at tha N2 tarminal whilat
missible load current is appreciably lower than that at the Qj terminal, whilst
the rise time of the pulse at the Q9 terminal is higher than that at the Q) termi-
nal.

1) 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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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 Qy-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 dalay 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.

Ry

90%

10% /.
tr

7240070

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 :\/tf2 +@2.27)2

in which:

ty = the intrinsic rise time of the unit,
te the intrinsic fall time of the unit,
T

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

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

T R1. Rj

l:R1+Ri - CL

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 electromnic 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 levelsare
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 circuititself 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).

I
I
I
I

load

supply j

7243526

I~
I —

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.

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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100 kHz Series

1.3 Bridging the load itself by a voltage dependent resistor or diode-resistor

AAAAALAL'S Kry
2 D—l

AAAAA

o mmum—
7243511

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

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

combination.
[0 S m—
‘ or
‘ |
[ SR —
2.
A proper dust sealing solves this problem.
3. Incorrect positioning of possible interference sources.
the equipment.
4. Interference caused by improper wiring.
4.1 Wiring of earth lines

The principle is that the earth lines of the twosupplies 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
screenings
1
]
I

|

power output|
circuits (24V)

logic. circuit
o9 vy

6V supply
124V supply

=

—{C's interf. filter]

INCORRECT

other
screenings

power output

circuits (24V)

logic.circuit.
iy 71

6V supply

24V supply

CS interf. i

7243510

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 the connection to electro-magnetic loads, and leads that
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.

4.3 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

® o\ —— Armonent of cable

®/__ Separately screened
signal line

®
®

The earthing of the steel sheath as well as that of the separate line screening
must be done at the common earth point of the chassis.

4.4 Decrease the wiring area
Example: wiring of a bank of printed-wiring connectors.

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.

5. 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.

7243517

INCORRECT CORRECT

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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APPROPRIATE COUNTER-MEASURES

6. Electro-magnetic coupling between signal and/or supply lines.

interference
power source lines power]
supply A B load

SR oy

7243522
e

9

e=M %

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
A C

C 10
23%';2" | 1™ signal |
e lood
i 7243523

i=cgtﬂ

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.

1€ sec. Lj=Lo

7243516

10 mH
=12 kpf/700 V

Q
—
i
Q
N
I

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.

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

+6vo_r660—0\_TL
L c

T ! logical L] = Ly =510 wumH/0.5 2
ove- _L circuitry C} =Cq =100 wF
Ly 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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2.2 It issometimes 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

—6W R= 47 Q
c 7243526 C =100 “F

T

3. 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) levelon 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:

3.1 Electro-mechanical contact, external supply:

R _—
I VA Y-S, teetp iNPUL

6V

—
pe-: - common earth

7243512

g
>
=
>
>
>

R
— 110V o WWW—— — —

<
<
<
<
<
<

» input
L

T " common earth

~—

by
AMAAA,
VYVVV

7243513

3.2 External contact, supply from the equipment:

R
O —— ——————— —'W\N\N‘T—’ input
(o

:E—{-E—common eorth

I internal
————————— T 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.
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3.3 Transmission of lower -speed timing signals between equipment parts:

R
port [————=——- _WWW\_CI_
I il ——— I I p?[r't
[ al

7243521
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.

_24Vo0—"o

AAAAA
VWVVVy

$

F|F

Ic
s
e

7243515

x

O AMAMA
VVWWY

.||}...

+6V
3.5 An almost similar effect can be obtained with the following circuit, intended
for driving pulse shapers or inverters.

—24V

0»@>——(7’b— A ﬂAAAAAﬁlJ- [EE%:}__d.
C

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

2]
F|F @ oo OV

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 esseiltial 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.

counters or
shift registers

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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Note
P1

2PL1

SN

Unless specified otherwise a P1 may be interposed between two units with-
out great influence upon the loadibility. AC inputs of FFl, FF2, FF3,
FF4, 0OS1 and OS2 cannot be driven from it.

The 2PL1 is normally used in conjunction with FFl 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 NI or N2 connected to Vy.

b) OS1 QI 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.

O 0 9 O

10.

12.

13.

Each via a 4.7 kQ2 £5 % resistor in series with a separating diode OA200,
anode to driven unit.

Each via a 12 k@ +£5 % resistor, bypassed by a 330 pF capacitor.
Only if the chain of units indicated is driven by a FF1, FF2, FF3, FF4,
PS1 or the Q1 terminal of an OS1 or OS2.

The maximum speed of operation is
30 kHz
number of units driven by the NI gate

Via a diode OA200, cathode to N1, anode to IA2, 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 P1 gate is floating.

Total number for both Q-outputs together.

Total number per Q-output.

Only with a 390 Q +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 PDL.

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 FF 1

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 when driven 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 Q
Ambient temperature range: -20 to +60°C : : ' e :
Weight: approx. 20g HR owoa aw 2 =
E Tl
CIRCUIT DATA 7251
Terminal Drawing symbol
1= Q2 = output 2
2=A2 =a.c. input 2 -y ’va 3
3=A] =a.c. input 1 Le e
4= W2 =d.c. input 2 3 e
5=P, =supply +6V(2) Crok %p, P"ié L,
6=E = common supply OV 1 T’@ (WT i
7= P] = supply +6V(1) = 1 =
8=N =supply -6V Rz & @"’7 Pogéé é@ é;pﬁ
9=W.I =d.c. input 1 Gk =C,
ly &7 1—3 6 2 58 4
10 = Q, = output 1 W A A4 E A 5 W
i
Power Supply
1 .
1 . = 9 =
Terminal 5: VP2 +6V + 10%, |P2 0.15mA ')\ Nominal

é: VE =0V common value
_ 1
7:VP1 =+6V + 10%, IP1—0.15mA )\ of the

8: VN ==-6V +10%, -|N= 7 mA ]) current

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

April 1968 H ” AS57



FF 1 FLIP-FLOP 2722 001 00001

INPUT DATA

Input Signal Requirements 2)

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

Voltage VAM = min, -0.66VN
= max. —VN
Rise time . =max. 0.4ps
Length of driving
pulse t =min. 0.5ps

Input noise level =max. 1V peak to peak

! F90%

Vam ‘

+10%
t" t 7240132

A d.c. voltage level isapplied toterminal W or Wy, A positive voltagedrives
the transistor Ty (T2) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting (output level "negative low")

I Wiv =
Current -IW =min. 0.5mA ) ( VW max. 0.35V)

limiting value = max. IOmA])

]) 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 voltage and current figures quoted represent ab-
solute maximum values.

A58 “ H April 1968



2722 001 00001 FLIP-FLOP

FF 1

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 \/W—-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 -l . =max. 2.5mA ])

Q

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

Voltage -VQ = min.—0.7VN

Load current I . =max. 0.7mA I)

Q

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 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 Impedance

Equivalent to a resistance of approx.

R.

R,

1l

50Q for positive-going output voltage

1000 Q for negative=going output voltage

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

April 1968 ll ”
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FF 1 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.

tr 724133
Unit Unloaded
Rise delay tg = mox. 0.8ps
Rise fime . =mox. 0.3ps
Fall delay ffd =max. 0.6 ps
Fall time te =max. 2ps

A60 H “ April 1968



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. inputsigno!}. In thecaseof a.c. drive,
the switching of the flip-flop can be controlled by a d.c. level supplied to the

built-in gate circuits (e.g. in shift registers).

Terminal 5: V,, = +6V £ 10%, |, = 0.3mA l

6: VE = 0V common

8: VN= -6V £ ]0%,-1N=

7 mA !) s

Q Q
Pulse repetition frequency range: 0-100 kHz z N ) 2
E FF
Ambient temperature range: -20 to +60°C = Po, W, A W0,
Weight: approx. 20g Ll B Jele
7251408
CIRCUIT DATA Drawing symbol
Terminal
- - Q N Q
1= Q2 = output 2 o0, Is 7
2= G] = gate input 1 ] ]
3=A =a.c. input ié’ Rzég
4=W2=d.c. input 2 J:: >-L
5=P =supply +6V G -I— E S ICZ
6=E = common supply 0V
7=W] =d.c. input |
8=N =supply -6V
9 = G, = gate input 2 sos2
2 7 4
]O=Q] = output 1 W,
Power Supply

2 Nominal value
of the current

1 . o -
) The sign is positive when the current flows towards the circuit.
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FF 2 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] ((32)

Voltage VAM = min. -0.66VN F50%
=max. - VN Vam
Rise time . =mox, 0.4ps L10%
Length of driving Jtr t o 7o
pulse t =min. 0.5ps
Input noise level = max. 1V peak to peak

A d.c. voltage level isapplied toterminal W{ or Wy, 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 -IW =min. 0.5mA ]) (-VW =max. 0.35V)

limiting value =max. 10mA ])

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

Voltage VW =min. 0.2V
limiting value =max. 10V
Current IW =min. ImA ])

(l, =oppr.1.ImA )atV, =6V)

1 . e -
) 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 (Gp). Transistor T1 (To) isdriven
into the non-conducting state by the a.c. inputsignal (A terminal) if the cor-
recponding gate input G (Gy) is at "negative low" level(i.e. gate open).

Note 1. The Gy and G2 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")

Veltage -VG =max. 0.2V

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

= max. =V,

N

= amplitude of a.c. input signal)

Input Impedance

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

OQUTPUT DATA
Qutput 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 the two output terminals simultaneously. In the case of simultaneous load
currents of oppositesign, the maximum load currents given are not guaranteed.

]) 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.

Qutput Impedance

Equivalent to a resistance of approx.
R.
i

R.
i

1l

1

50Q for positive-going output voltage
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. =0.7V,,.

input

N
Va
£30% T
iz |f |10%
trq ! tr

Unit Unloaded
Rise delay fg = max. 0.8ps
Rise time t =max. 0.3ps
Fall delay feg = max. 0.6ps
Fall time ff =max. 2 s

i output
th 72401334

w |
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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 tHz o[ cI): C!:
Ambient temperature range: -20 to +60 "C e FF3
9
Weight : approx. 20 g 1 wa awk
Ele BBT
724972
CIRCUIT DATA Drawing symbol
Terminal % %Ia %’,
7 5%’“’9 2R :
1 = Q, = output 1 ES 2 S
‘ e
2 = Q2 = output 2 . é,-;. §P3 Rt
3 = A2 = ftrigger input 2 i g]y 3 i T2 3
4 = A.I = trigger input 1 Ds [Rs: SRs| O2 Dsé§
5 = W2 = d.c. inpuf 2 “ P Ig o Ls 5oL,
4 W P E Wz Az K
6 = W] = d.c. input 1 i
7 = K = terminal for external trigger input
8 = N = supply -6V
9 =P = supply t6V
10 = E = common supply 0V

Power Supply

\

Terminal 8 : VN = -6V +5%, —IN =8.8mA ’ Nominal value
9 VP = 6V+5%, |P =0.6mAS 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, namely

N

V,.,==5.7V and V,=6.3V.

P

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 terminal AjorAp,orto both ter-
minals interconnected in the case of binary scale-of-two applications. This
voltage step drives the transistor T} (T2) 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 Aoy, with extra
trigger inputs or condition inputs.

Voltage

Required direct current

Required current during
the transient
averaged over: 0.4 ps

0.7 ps

3. ov

[
| 10%

PSRN

7242569

VAM i min. -0-.7 Q//N
max. N
-Vo =  min 0 Vv
= max. 0.2V
Ay orA, A,and A, interconnected
IAD = min. 0.88 mA min. 1.75 mA
IAT = min. 5 mA min. 6 mA
= min. 4 mA min. 4.5 mA

w |

|
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2722 001 00021

FLIP-FLOP

FF3

Rise time t
r
Pulse duration t
f2
Input noise level Vn

max.

min.

min.

max.

0.7 ps
1 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

t -
Curren IW
limiting value
Transistor non-conducting
Volt
age VKW
limiting value
t |
Curren W

OUTPUT DATA

Voltages and currents

Voltage

Available direct current

Available current during the transient
averaged over: 0.4 s

0.7 ps

Voltage

Available direct current

max.

min.
max.

min.

0.6 mA (—VW =max. 0.4V)

15 mA

0.2V
10 V
0.9 mA

max.

max.

= max.

max.

min.

= max.

14

-0.7
0.7

mA

mA
mA

April 1968 H
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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.

90%
input A 0%
90%
output @ 0%
tra) gt tro) - & 7242588
Unit unloaded Unit max. loaded
Rise delay fg = max. 1.0 ps max. 1.1 ps
Rise time t. = max. 0.3 ps max. 0.7 s
Fall delay feq = mox. 0.8 s max. 0.8 ps
Fall time tf = max. 1.7 ps max. 1.7 s
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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 l2
F PUTDATA Y *
requency range : see INPUT DATA 4 £ —
Ambient temperature range : =20 to +60°C -2 Porwi A W, Gy
Weight : approx. 20g | O G O O €
724973
Drawing symbol
CIRCUIT DATA
Terminal Q2 N Q
?2 Td o7
1 = Q] = output 1 .§R7 f’RG %RZ =R
2 = Q2 = output 2 , DCL-R§5 ; .+ T
4 = G] = gate input 1 Ds@@ ‘:F?n /?5_ E erig égos
5 = W] = d.c. input ]
6 =W, = d.c. input 2 2@ | @PD‘
2 L b5 o7 0 b bs &3
. . G W A E P W G
7 = A = ftrigger input s
8 =N = supply -6V
9 =P = supply +6V
10 = E = common supply OV
Power Supply
Terminal 8 VN = -6V 5%, --lN = 8.8 mA }Nominalvalue
9 VP = +6V +5%, IP = 0.6 mA J of the current
10 : VE = 0V common
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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 Vy=-5.7V andV p=6- 3V.

- The temperatures -20 °C and +60 oC, 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 isapplied to terminal A.This voltage stepdrives
the transistor T(T,) into the non-conducting state if the corresponding gate
has been opened %y an appropriate gate input signal on terminal G](Gz).

%

*‘90% ov
Vam |
3 1@10%
try| 1y tz__m
Voltage VAM' = min. -0.7 VN
max. - VN
—Vo = min. 0 \
max. 0.2 V
Required direct current IAD = 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 t = max. 0.7 ps
Pulse duration t = min. 3 s
f2 = min. 11 ps
Input noise level Vn = max. 1V peaktopeak
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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 T1(T9) info the non-conducting state and a negative voltage

drives it into the conducting state.

Transistor conducting

Current
limiting value

Transistor non-conducting

Voltage Vi

limiting value

Current ] =

w

-lw =min. 0.6 mA (-Vyy =max. 0.4 V)
max. 15 mA

=min. 0.2V
=max. 10 V
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 max. 0.2 ¥ max. = VN

by negative transient of VAM IGD

Required average current during

min. 1.75mA min.

A . = min. 1.6 mA _
the positive transient of VG lGT min. 1.6 m
Gate setting time
when the gate input level )
changes at random: tas = min. 17 ps min. 25 s
when the gate input level
changes within 2 ps after
the positive going edge of
the trigger signal : tgs = min. 11 ps min. 11 ps
April 1968 A7l



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.

OUTPUT DATA

Voltages and currents

Transistor conduciing
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 \/N
Available direct current IQD = max. 0.7 mA

Switching and delay times

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

90% - 1
inputA 0% i \
90%
output @ 1109 ’
AU L 2
Unit unloaded Unit max. loaded
Rise delay tg = max. 1.0 ps max. 1.1 ps
Rise time t, = max. 0.3 ps max. 0.7 ps
Fall delay teg = max. 0.8 ps max. 0.8 ps
Fali 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 2.3N 1 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 Q.
In this latter case only one negative supply terminal should be used.

Pulse repetition frequency range: 0-100kHz Is ls
Q
Ambient temperature range: -20 to +60°C =N, ’3 % Y o
3N1
Weight: approx. 20g W W W W W, W,
B« [P
CIRCUIT DATA Bl i Jﬂm
Terminal Drawing symbol
1= N] = supply =6V (1)
2= W] = input 1
3= W3 = input 3
4= W5 = input 5
5= Q] = output 1
6= Q2 = output 2 Ny Nz
7 7240130 ,o
7= W2 = input 2 é?’ Aé
8= W4 = input 4 —— —
7= Wé = input 6 by 10z 105 l D, D5 Ds
28 3 5 4 &
]0=N2=supp|y -6V (2) W W s @ Q Wp W, W
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23N1 DUAL NEGATIVE GATE 2722 001 01001

Power Supply
1 Nominal
Terminal 1:V ==6V +10%, -l =0-0.5mA ) value
N1 N1 1 of the
. = - o - = 0-
10: VN2 6V +10%, IN2 0-0.5mA ) current
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 'Wn'

Current : Tobesuppliedto terminal W, having the least negative volfq‘ge level.
For Vi, =0 volt and I = OmA: lyy, =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
_ N 'Q 1
Load current IQ— max. ——qz—— mA )

QOutput Impedance

When Vo 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 V\ = -5.4V. Unless differently spec-
ified, all the'voltage and current figures quoted represent absolute maximum
values.
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2722 001 01011 22N 1

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 Q1 and Q5.
In this latter case, only one negative supply terminal should be used.

Is s

Pulse repetition frequency range: 0-100 kHz 2y @ e |
2
Ambient temperature range: -20 to +60°C 22N
. W, W W, W,
Weight: approx. 20g I; I: '2 l;’
7251299
CIRCUIT DATA Drawing symbol
Terminal
1= N] = supply =6V (1)
2= W] = input 1
3=W, = input 3
4 = not connected
5= Q] = output 1
6= Q2 = output 2 ’N, . mN2
7 = not connected % %
8= W2 = input 2 .
9=W4=|npuf4 s ?7251 L Ds 0
10 = N, = supply -6V (2) " G W
Power Supply Nominal
Terminal 1: V1 =-6V £10%, -IN 1= = 0-0.5mA ]) value
of the
10: Vi o= -6V £10%, Iy 5 =0-0,5mA ) ) current

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

April 1968 H Il A75



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: Myn =0.110 0.5V more
positive than Va dependent on the input current IWn'

Current: Tobesupplied to terminal W, having the least negative voltage level.
For My, = O volt and I =0mA: | p = max. O.48mA]) + max.
0.04mA 1) for every W terminal at a negative voltage level.

OUTPUT DATA

Output Signal Characteristics 2)

Voltage: See INPUT DATA

=V, +V
_ N 'Q 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 VQq 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 Viy = -5.4V. Unless differently spec-
ified, all the voltage and current figures quoted represent absolute maximum
values.
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2722 001 02001

2.3P1

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 le
Pulse repetition frequency range: 0-100 kHz & @
Ambient temperature range: =20 to +60°C 23P1 p o —
wwowy  wow w2 —_—

Weight: approx. 20g FEFF T EF -
CIRCUIT DATA Drawing symbol
Terminal

1= 1= supply +6V (1)

2= W] = input 1

3= W3 = input 3

4= W5 = input 5

5= Ql = output 1

6=Q2=outpuf2 W W oW Q G W W W

3939 49 50 6 790 89 9

7=W2=inpuf2 %I Da%?] I Dz,%s%s

8=W4=inpuf4 — -

9:W6=inpuf6 R Rz

10= P2 = supply + 6V (2) B i sz
Power Supply | Nominal
Terminal 1:Vp = 6V £10%, 1, =0.05-0.1mA | value

1) ~ of the
L3 = ) = -
10: VP 2 8V +£10%, IP2 0.05-0.1 mA I current

]) The sign is positive when the current flows towards the circuit.
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2.3P 1 DUAL POSITIVE 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 Vi dependent on the input current wn-

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

OUTPUT DATA

Output Signal Characteristics 2)

Voltage: See INPUT DATA

1 -
Load current IQ = approx. -|Wn - 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 Vg 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
intoa multiple-input gate by interconnecting the output terminals Qy and Q2.
In this latter case, only one positivesupply terminal should be used.

4 = not connected

5= Q] = output 1

6=Q2=oufpuf 2 W,

7 = not connected é

3

[

E d
Pulse repetition frequency range: 0-100 kHz % %

. o 2.2P1
Ambient temperature range: =20 to +60 °C Haw, w, W, WP2 0
Weight: approx. 20g kB Ie |o

72517
CIRCUIT DATA Drawing symbol
Terminal
1= P] = supply +6V (1)
2= W] = input 1
3= W3 = input 3

1 2 %

8=W2= input 2

9=W4=input4
10=P,, = supply +6V (2) ’a
Power Supply
Terminal 1: VP]“6V+IOA:,I =0.05-0.1mA )
10: VP2—6V+IOA>, P2—0 .05-0.1mA )

11 44
1

7240131

Nominal
value

of the
current

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

April 1968 ”
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2.2P 1 DUAL POSITIVE GATE 2722 001 02011

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 Wne

Current: Tobesupplied to terminal W, having the most negative voltage level.
=lyn = approx. I + max. 0.07mA  at -V =1V

OUTPUT DATA

Output Signal Characteristics 2)

Voltage: See INPUT DATA

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

Output Impedance

When Vg, is negative-going, the output impedance approximates the output
impedance of the driving circuit. When Vq s 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 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.

Pulse repetition frequency range: 0-100kHz

Ambient temperature range:
Weight:
CIRCUIT DATA

Terminal

1 =G, =gate input 1

1

2= V2 = reset input 2
3=A] =a.c. input 1
4=A_ =a.c. input 2

2

-20 to +60°C
approx. 20g

5= Q2 = output 2

6=K, = 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

N G O
QK K Q
2PL1
GV A AV G
Pk )20

7251418

Drawing symbol

April 1968
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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 A or A 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 o =moax. 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] (GZ)

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

Gy (G2) 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 s 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.
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2722 001 03001 H DUAL PULSE LOGIC 2PL1

Gate Open (input level "negative low")

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

Gate Closed (input level "negative high")

Voltage -V = min. Vppm (Vapm = amplitude of a.c. input signal)
= mcxx.--VN

Reset Input Signal (V terminals)

A negative reset signal can be applied to terminal Vy or Vo
Current -|V =min. 0.5mA ]) (-Wy =max. 1V)

limiting value =max. 10mA ])

OUTPUT DATA

When used in conjunction with flip-flop circuits FF1 or FF2, the output ter-
minals (Q1 and Q2) are directly connected to the flip-flop d.c. input ter-
minals (W1 and W2)

Input Impedance

Equivalent to a capacitance of approx. 500 pF. (A], A, terminal or both

terminals interconnected).

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

s | H
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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-directionalshift 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 sy Qlf (!:
Ambient temperature range : =20 to +60 °C 2PL2
Weight : approx. 20 g K G1 Ay Ay Gy Ky
Blr el
Tzus63s

CIRCUIT DATA Drawing symbol
Terminal 1 = G] = gate input 1

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] = trigger input 1

8 = A2 = ftrigger input 2

9 = = supply =6V

10 = not connected
Power Supply

Terminal 9 : VN =-6V +5%, —IN =0-2.5mA Nominal value of the current

April 1968
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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 .7Vand 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 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,).

3.0 ov
7 90%

Vam ||
[ s
tr~| ty t2
7242589
Voltage VAN\ =min. =0.7 VN
= max. - VN
—Vo =min. 0 V
=max. 0.2V
f\_]_o_r_éz_ f\_] and A2_ipferconnec_f_e£i_
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

t = max.
r

0.7 ps

Pulse duration

Input noise level

V = max. 1
n

f] = min. 3 ps

t2 = min. 1T s

V peak to peak

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

The trigger input signal (terminal Aj(Ap) 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.

Voltage

Required gate current causedby
negative transient of VAM

Required average current during
the positive transient of \/G

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
IGT = min. 1.75 mA min. 1.2 mA

IGT = min. 1.6 mA
fGS = min. 17, ps min. 25 Hs
fGS: 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.

QUTPUT DATA

When used in conjunction with flip-flops FF3 and FF4, the output terminals
(QJ and Q9) are directly connected to the flip-flop d.c. input terminals (W
an

Wo).
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2722 001 07001

EF1/IA 1

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,

. Jo s I
Pulse repetition frequency range: 0-100 kHz 2f, o % vle
1 2
Ambient temperature range: -20 to +60°C . EFVIAT Li—
=r P,
Weight: approx. 20g ‘ \7; v;; :
CIRCUIT DATA 7281620 —_—
Terminal 1= Q2 = output 2 Drawing symbol —_
2=E,_, = common supply 0V N a Nz Gz
2 7! 108 6 7
3=W2=inpuf 2 s
4= P2 = supply +6V 5
5= P] = supply +6V RE AL
6= N2 = supply =6V
7= N] = supply =6V R
8= W] = input 1 3w2 y 253
7= Tl = tapped output | EF1 terminals with index 1
10= Q] = output 1 IA1 terminals with index 2
Power Supply
Terminal 2: V, = 0V common
4 vE2 =46V £10%, lp, = 0.16mA 1) | Nominal
: P2 = 0oTp2 T -fom 1) value
5: Vpp =16V £10%, lpy =3.3-6.6mA ') o of the
1 current
6: VN2 ==6V £10%,~Ipp = 0-6mA ])
7: W1 =6V £10%~l; = 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.EF 1

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 unitisequippedwith o 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 ol k|
Ambient temperature range: -20 to +60°C 2] N, an LG N -
Weight: approx. 20g s 2EF1 b
Tr w w, P=

CIRCUIT DATA le B
Terminal Drawing symbol

1= Q2 = output 2

2= T2 = tap output 2

3=W2= input 2

4= P2 = supply +6V (2) N
7
5= P] = supply +6V (1) e 7
6= N2 = supply =6V (2)
7=N]=supply -6V (1) Ra
8=W] = input 1 .
2= T] = tap output 1
8 5 9
10=Q, =output | WA
Power Supply
Terminal 4: Vo,  =+6V£10%, Ip =3.3-6.6mA 1y | Nominal
_ 1 value
5: VP] =+6V £ 10%, 'Pl = 3.3-6.6mA ]) of the
6: VNz =-6V lO%,—lN2 =3.3-25 mA ]) current
7: VN] ==-6V t IO%’-'NI =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 W (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)

ly = max.0.12mA ]) (-IQ at max. value)
Input level "negative high"

Voltage VW = max. 0.3V more negative than VQ
limiting value -VW = max. -VN
= mm.-0.7VN
1 +6 1
Current -IW =min. 7 mA )
1.+5.1
_ . T 1
—IW =min, —7 mA )

Input Impedance
Equivalent to a capacitance of approx. 20 pF

OUTPUT DATA 5
Qutput Signal Characteristics )

Output level "negative low"

Voltage VQ =max. 0.3V more positive than VW
VT =min. 0.2V

Load current -IQ =max, 2.2mA ])
-l =max. 1.8mA Y at V=02V

Output level "negative high"
Voltage VQ =max. 0.3V more positive than Yw

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

2) 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.EF 1

Load current | . and ,T

Q
VW 'Q max IT max IT max
at V[ = -0.5V]| atVT=-1V
O.7VN 2mA 4.5mA 3mA
0.8VN 4mA 6mA 4,5mA
0.9VN 1TmA 7.5mA 6mA
0.95VN 17 mA 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

0.
terminal)

Switching and Delay Times (for orientation only)

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

—0.7VN.
— 7

7

10%

Va

90%

o t

Unit Unloaded
Fall time te =max. 0.1ps
Rise time t =max. 0.1ps

r
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2722 001 06001 2.1A1

DUAL INVERTER AMPLIFIER

Colour: yellow

The unit 2.1A1 contains two identical transistor inverter circuits., Thetran-
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 | |
10 \
Ambient temperature range: -20 to + 60°C 1 o |
-1 ¢!
Weight: approx. 20g g, 2.1A1 £, -?5—
§
1w w, P&
CIRCUIT DATA T T
Terminal 1= Q2 = output 2 725113
2= W2 = input 2 Drawing symbol
3=E, = common supply OV (2)

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: VE2 =0V common
4: VE] =0V common ]
5 VP2 =+6V £ 10%, IP2 =0.16mA ]) ’ Nominal
6 VP] =+6V +10%, 'P] =0.16mA 1) value
7: Vg =8V E10%, -y, = 06mA ) \ of the
8 VN] ==6V +10%, _IN] = 0-6mA ')  current

]) The sign is positive when the current flows towards the circuit
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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, -O.7VN
limiting value = max. -V
N 1
Current -IW =min. 0.6mA )

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

Voltage -VW =max. 0.3V

limiting value VW =max. 10V

Input Impedance

Equivalent to a capacitance of approx. 400 pF.

OQUTPUT DATA

Output Signal Characteristics Z)

Transistor conducting (output level "negative low")

Voltage Vg = max. 0.2V

- 1 .
Load current —IQ =max. 4.3mA )fermmalN] (N2)connecfed toVN

max. 10mA ])ferminol N] (Nz)floqfing
Transistor non-conducting (output level "negative high")

Voltage -VQ =min, "O.7VN

IQ =max. 1.5mA :)ferminql N] (N2)connec1“edtoVN
= OmA )terminal N] (Nz)floafing

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 V\, = -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 06001 DUAL INVERTER AMPLIFIER 2.1A1

Output Impedance

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

Switching and Delay Times (for orientation only)

A square wave input signal is assumed with an amplitude of min. —O.7VN.

iy
90%
6
10%
tragd | dtr trg |t
Unit Unloaded
Rise delay tg Tmax. 0.lps
Rise time t, = mox. 0.3ps
Fall delay tyd =max. 0.6ps
Fall time e =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 thebase. By connecting
the built-in anti-bottoming diode (D or D,) viathe M terminal tothe collector
of the driven grounded emitter stage, hole-storage 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
isto be set or reset by an EF2, normally the Routput is used, thememory property
of the flip-flop then being maintained.

The transistors used are medium=speed switching types.

Pulse repetition frequency range: 0-100 kHz

Ambient temperature range: -20 to +60°C

Weight: approx. 20g

CIRCUIT DATA ! T2stats

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
8= R] = diode output 1
9 =M, =clamp diode 1
1 5] ——
10=Q, =output 1 k
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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: Vv ==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)
|W =max, 0.12mA ]) (—IQ at maximum 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 Impedance

Equivalent to a capacitance of approx. 50 pF

OUTPUT DATA
Output Signal Characteristics 2)

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

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

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

J) Thestandard N1 gate is incorporatedin the gate units 2.3N1 and 2.2N1,

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.EF2

EF2 driven from N1 gate %)

Gate input level "negative low"

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

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

1
IR =max. 1.9mA )at -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"

Load current |Q =max. 0.95mA ]) af-VQ= 0.4 V

I, =max. 0.5mA ')m-vR=o.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.—O.7VN is applied to
the gate input terminal.

Collector current OC47 =6 mA =20 mA reeanes
Ywe
Rise delay tg = max. 0.3pus  max. 0.6ps
Rise time t,  =max. 0.3ps  max. 1.5ps 0%
Fall delay teg =max. 2ps  max. 3.5ps V. ocar \
. < 10%
Fall time te = max. 0.5ps max. 1.2ps trg;i:Ltr tra | tr

]) See note 1 on previous page

2) See note 2 on previous page
%)

See note 3 on previous page
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2722 001 06011

21A2

DUAL INVERTER AMPLIFIER

Colour: yeliow

The unit 2.1A2 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 driver for power stages. The transistors used, are medium-speed

switching types.

g [

Pulse repetition frequency range: 0-100 kHz o[, o A E
=N, ) =N
Ambient temperature range: -20 to +60°C -_1:: N, 21A2 N -
E P
Weight: approx. 20g il W2
n B
I 7251415
CIRCUIT DATA
k Drawing symbol
Terminal 1= Q2 = output 2

2= Q] = output 1

3=W,= inpuf 2 g N3 N N3 N, Q2

2 29 6 4 7 5 o
4 = W] = input 1 ] i %qj %R, p% R i
5= i\l4 =supply =6V (2) ') 1 i

1

6=N3=supply =6V (1) ]) e OocNi T D, 3w,
7 =N, = supply =6V (2) ) g}_ =

2 1 R z
8= N] =supply =6V (1) ) R RsZ
9=P =supply +6V 1

’0 9(‘ 22401500
10=E = common supply OV £ P
]) Use dependent on application
April 1968 “ H A103



21A 2 DUAL INVERTER AMPLIFIER 2722 001 06011

Power Supply

Terminal 5: VN4 =-6V +10%, -IN4:O—4mA :)
6: VN3 ==-6V +10%, —IN3=O—4mA ]) Nominal
7: VN2 =-6V + 10%, —INZZO—ZmA ‘) Z?l;:;
8: VN] ==6V £10%, —IN] =0-2mA ) current
9: VP =+6V £ 10%, Ip =0.2mA )
10: VE 0V common

INPUT DATA

Input Signal Requirements 2)

gate 3,)' or standard negative (N1) gate followed by a standard positive (PT)
gate °) circuit.

In the latter case the P supply terminal of the P1 gate is left floating.

Transistor conducting (output level "negative low")

Current -IW =min. 0.3 mA2) (- VW=min. V)

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

Voltage -—VW=max. 0.2V

with a collector resistance of 1kQ connectedto the =6V supply terminal. This
drivingstage can be a standard A1 circuit (incerporated in the units EF1/IAT
and 2.1A1) or another A2 circuit with both corresponding =6 V 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 _ e .
) 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
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 21A 2

Transistor conducting (output level "negative low")

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
Q 13
Load current -IQ =max. 5.5mA ) ")
=max. 3.6mA ‘)4)

=max. 0.07mA ]) 5)

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

Voltage Vo~ min. —O.7VN
Load current I . = max. OmA ) 7)
Q 1. 4
=max. 0.5mA ') )
1,5

=max. 1.5mA )7)

]) See note ]) on previous page

2) See note 2) on previous page l

3) With all N terminals floating

4) With terminals N1 or N2 connected to the =6V supply

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

Transistor conducting (output level "negative low"
g P g

Voltage =V. =max. 0.2V =max. 0.25V =max. 0.3V
Q 1.3 1.3 1.3
Loc:dcurrenf-—lQ =max. 3ImA )")=max. 4ImA ")")=max. 70mA ')7)
=max. 25mA)°)=max. 35mA')%)=max. &4mA )%

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

Voltage -VQ =min.-0.7VN 3
Load current IQ = OmA ')7)
=max. 1.5mA )°)

Output Impedance

Equivalent to a resistance of approx.
R.

R.

50Q for positive-going output voltage

1000 Q for negative-going output voltage 5)

Switching and Delay Times (for orientation only)

A square wavesignal with anamplitude of min. =0.7V,, is fed via g standard
negative (N1) gate <) followed by a standard positive (P1) gate 2), to the
W1 (W2) input terminal of the IA2.

Unit Unloaded -
W
Rise delay ted =max. 0.5ps
Rise time t,  =max. 2.2ps
90%
Fall delay tg =max. 1.2ps
Fall time tf =max. 2.5ps % 10%
trad | 4tr trg1 | tf

2) See note 3 on page A104

])3)5) See corresponding notes on previous page
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2722001 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. I
. [y Q
Pulse repetition frequency range: 0-100 kHz , ps1
Ambient temperature range: -20 to +60°C “{p w =
Weight: approx. 20g 7250353 5 =
CIRCUIT DATA Drawing symbol
Terminal
1 =Q = output
2 = internally connected
3 = internally connected o Ky w{IV "
4 =P =supply +6V <§Pl ‘?2 Rs
5=W = input [ 3} Jl
s s |C
6 = internally not connected i T R’gj% £ y 7
7 =E = commonsupply OV _Q@_
8 = internally not connected géﬁs ééﬁ’s P7
9 = internally connected gz
5W ¢ ic. 4/-’
10 = N = supply -6V )
Power Supply
Terminal 4: VP =+6V £10%, |P = 0.48mA ]) Nominal
7: VE 0V common value of the
10: VN ==6V £ 10%, -IN =3.3-6.2mA ]) current
) The sign is positive when the current flows towards the circuit.
/
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PS 1 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 My = min. -O.4VN ]
Current -IW =min. 0.1mA ")
limiting value =max. 10mA ])

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

Voltage -VW= max. Vv
limiting value VW =max. 10V
Current IW =min. 0.07mA ])

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 T3 conducting (output level "negative low")

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 IQ =max. 0.6mA ")

1 .

) The sign is positive when the current flows towards the circuit.
2) These data apply to the most adverse working corditions 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

Qutput 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 VN.

Wy
90%
W
10%
tray L4 tr tral | tf
Unit Unloaded
Rise delay fg =max. 0.1ps
Rise time t. =max. 0.2pus
Fall delay teg =@ function of driving current
Fall time tg  =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
Ambient temperature range : =20 to+60 °C

Weight : approx.20 g

7250228

drawing symbol

CIRCUIT DATA

Terminal 1= A =to be interconnected with terminal Z 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

n
=
1

non
—
i

1}

i

1
m oz XOm X
N
1

O O O NNNU R WN
"

—
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PS 2 PULSE SHAPER 2722 001 11011

AN—
»
0
~
AAAANAA
VVVVVV
0
o
pw—
0
@

TR,

god

Circuit diagram

) ! 7250227
101 lQ

S P
Power supply

Terminal 8 = VN = -6 V5%, -IN=3.2-7.5 mA } nominal value
9=Vp =+6 V£5%, 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 souree)

Internal resistance (Rj) of the driving
circuit Ry = max. 12 kQ (Tamp = 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 ==7.5V
Current -y = max. 0.1 mA = 15 mA

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

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

(at Vyy = 10 V)

Hysteresis (difference between ON and OFF tripping levels)

EXTERNAL SOURCE
M w

Vi Ri VeI PS2

[ TE

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

7250229

Tamb = min. 0 °C Tamb = min. =20 °C
AV, = min. (0.07 Vjy - 0.033 R;)  AV; = min. 0.07 Vyy - 0.05 R;)
B AVj - AVi
AVB~ 1770.057 R, AVB 150071 |,

(Ri in k§2 and V in volt)
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PS 2 PULSE SHAPER 2722 001 11011

Unit driven by circuit blocks of the 1-Series

, 1a
el
' 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

Voltage VG . min. -0.7 Vy

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

= . 2V
Voltage -Vq . I;i’f 0 g v
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)

- [



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 Vi

Vw

90%
Va

_______ A T

tra |, tea| |t

7250231

Unit fully loaded

Rise delay t.q = max. 0.7 us
Fall delay tfq = max. 1.2 us
Fall time tg = 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 PR1 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 s
8 Q
Wei . 20 I
eight approx g 2o PR
Llp
W A B
2 215

7250049
Drawing symbol
CIRCUIT DATA

not connected

= input

= to be interconnected with terminal 4 for resetting maximum
30 flip-flops

= supply + 6 V (internally connected to terminal 9)

= to be interconnected with terminal 4 for resetting maximum

40 flip-flops

output

not connected

= supply -6 V

supply +6 V

= common supply 0 V

Terminal 1
2 E
3

1}

-

Ul >
nou
o o

I
’e)
I

O O o N
o

i

0
m 'z
I
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PR1 POSITIVE RESET UNIT 2722 001 22001

7250052

. 1
4 TC1
Rs R, ZRp
A O P OP B
3 10 i 9 5

Circuit diagram

Power supply
Voltages

-6V +5%
+6 V£ 5%
10 : VE = 0 V common

Terminal 8 :Vy
9:Vp

Currents (at nominal voltage)

IN Ip
W -input at "1" level -3.5mA 1.1 mA
W -input at "0" level -7.5mA see diagram on next page.
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2722 001 22001 POSITIVE RESET UNIT PR 1

7250226

E 60
Ly
oo =
P
"
20
-
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 V= ~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).

limiting value Vw =max. 6.5 V
Required direct current IwD = min. 0.1 mA
Required transient current

averaged over 0.7 us IwT = min. 0.08 mA

in. 0.7 V
Voltage -Vw . i VN
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PR1

POSITIVE RESET UNIT

2722 001 22001

OUTPUT DATA

Transistor TRy conducting (reset condition)

Voltage VQ =min. 1.0 V
Available direct current Igp = min. 15 mA
A and P interconnected =min. 30 mA
B and P interconnected =min. 40 mA
Transistor TRy non-conducting
= min. 0.5 V
Voltage vVQ - max VN
A120 “ ”
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2722 001 10001

0S1

ONE-SHOT MULTIVIBRATOR

Colour: green

The unit OS1contains 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 pulse on 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:

Ambient temperature range:

Weight:

CIRCUIT

Terminal

DATA

N
oo T R TR
O £ Z v mZ 5 =

O 0O N 00 0 bW
I

Il

)
I

Power Supply

Terminal 6:

7:
8:

2]
N

>
N

N
——~

N DN

V.
VP

N

m

{10

I

-100
0-10 kHZO oy o s, 1=
2
2010+60°C Bl g
approx. 20g 1P W Ay Wy
lo |2 [ae

= output 2

=a.c. input 2

=d.c. input 2.

72401290

7251411

Drawing symbol

Az Ny s W,
7 5J"4 3
;IE%&

= supply =6V
= common supply 0
= supply +6V
= supply -6V

1l
o
0
5

°
=
=

]

=+6V £10%, |
==-6V £10%, -I

P
N

o
Mo

=0.15mA ]) { Nominal value

6-7mA ]) »of the current

1 I . .o
) The sign is positive when the current flows towards the circuit.
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O0S1

CNE-SHOT MULTIVIBRATOR

2722 001 10001

INPUT DATA

Input Signal Requirements 2)

(A2 terminal)

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

Voltage

Rise time

Length of
driving pulse

Input noise level

\Y = min,
AM
= max.
t = max.
r
t = min.
= max.

-0.66V,

0.4ps

N

VN Vam

¥90%

+10%

7240133

0.5ps

1

V peak to peak

The W terminals are normally not used.

Input Impedance

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

OUTPUT DATA

Output Signal Characteristics 2

Transistor conducting (output level "negative low")

Voltage

Load current

-VO = max.
—|Q ] = max.
-IQ o~ mox.

0.2v
2.2mA ])
0.5mA ])

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

Voltage

Load current

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

-VQ = min.
IQ 1= max.
IQ 5~ max.

-0.7V,

N
1.5mA ')
0.7mA ")

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
differently specified, all the voltage and current figures quoted represent

absolute maximum values.

A122
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2722 001 10001 ONE-SHOT MULTIVIBRATOR OS1

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 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.

OQutput Impedance

Equivalent to a resistance of approx.

R.

R,

1

1]

50Q for positive-going output voltage

1000 Q2 for negative-going output voltage

Switching and Delay Times (for orientation only)

A squarewave input signal (A, terminal) isassumedwith an amplitude of min.

-0.7 VN .
input -
output 1
output 2
7240122
Unit Unloaded

Output 1 (Q] terminal)

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

terminals 4 and 10
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OS1 ONE-SHOT MULTIVIBRATOR 2722 001 10001

Output 2 (Q2 terminal)

Fall delay teg = mox. 0.2ps
Fall time te = max. 1.8ps
Rise time f, =max. Tps  (without external capacitance)

Length of the output pulse

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

10% T mue T T

t
(usec)
secs

T

- T
e
o

’707 ; :
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 Viyy = =6V and Vp = +6 V.

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 outputpulse isaffected by capacitively
loading the Q. terminal. In general, it will be within Oto
25% of the values given above.

Stability of Pulse Length

An increase in supply voltage Vi 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 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).

ail |2
Frequency range 0 - 100 kHz of, @ Q2
Permissible ambient temperature -20 to +60 °C 0
Aot —E 0S2
Weight approx. 20 g 2lp
W A K L
7 6
'3 l IA 7249635
Drawing symbol
CIRCUIT DATA
K N
4 aI
2R o E%RJ é%&
= @ 2 B >
Dy
R Lz
TG0 % 2 0P Com 3
Pt T
= N T,
g 3 S
DJ . 7242357
70 66 30 701
A L w E
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0S 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 (-6 V)

4 = K = forexternal capacitor 9 = P = supply (+6 V)

5 = not connected 10 = E = common of supply (0 V)
Power supply .

8 :VN;-é\/jS%, v ~|N=8.8mA N

9 1V, = V5%, lp =0.4mA  TOMINETYALE
10 : VE = 0V common

Notes - The data given apply to the most adverse supply voltages

for a combination of units, namely Viy=-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 rransisforT] the transistor T2into the
conducting, and the transistor T3 into the non-conducting state.

D v
3.0 ov
Voltage levels VAM = min. -0.7 VN
= max. —\/N
-V = min. O \
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 f = max. 0.4

with a capacitor of min. 200 pF

between terminals K and L t = max. 0.7
Duration of driving pulse f = min. 1
Recovery time ty = min. 6

when the duration of the output

pulse (fo) exceeds7.5ps ty = 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 _IQD =max. 18mA
Available current during the transient

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

0.7 ps =max. 25mA

Transistor non~conducting Output Qy

Voltage

Available direct current

-V . =min. —0.7VN
0.7 mA

Q

| = max.

QD

mA
mA

mA

ps

s

ps

Output Q,
max. 0.2V
max. 6 mA
max. 15 mA
max. 21 mA
Output Q,
min. -0.7 VN

max. 0.25 mA

1) This is the current flowing to the input of the OS2 during the input pulse
after decay of the outpur pulse, if the duration of the input pulse is longer.

2
) The recovery time t

at the trailing edge of V

2 is startingat the trailing edge ot

A

2when i;)>f

Q 1

V, when t

>t and
1 o
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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%
10%
12
output @,
10% ‘
tro it '_tf»{
output Q,
t h
I t
2 72355
Unit unloaded Output Q, Output Q,

. - - + . 0.4
Rise delay td f p * max 0.4 ps
Rise time f, = max. 0.2 ps max. 0.2 ps

= + . 0. -
Fall delay teg = fop T mox 0.5 ps
Fall time te = 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 ps

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
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2722 001 10011 ONE-SHOT MULTIVIBRATOR 0S 2

10—
t
wsec) 7
7/
; SPHI
/
m”:rug
5
,/
2 //
71
0 4
5 7
2
i I
0* 2 5100 2 5 10¢ 2 s 10°
206201 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
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 100 kHz SERIES").

I
Frequency range : see INPUT DATA 2N Q
.. . o e PD1
Permissible ambient temperature : =20 to +60 "C olp
. WA K L GEG
Welghf ¢ approx. 20 g Il‘ l1 l:’ I6 '2 |5
7Z497M
Drawing symbol
N
fo
= L < = =
=R SR, 3R, ZRs ZR7
< sz < < > <
)
~ TR, Zoa
o] @Dl Dga TRy W |
D VDR 3
1l A 0 = SRe
'c [ IV ZRe T
rCa— = =
Lo 2 :
Dy B l 7250268
ls 2 g 10 Lo
EG G W E P
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PD 1 PULSE DRIVER 2722 001 13011

CIRCUIT DATA

for external capacitor

Terminal 1=A = trigger input

6=1
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
0=E

5 =EG = extension gate input i = common supply 0V

Power supply

Terminal 8: VN ==6V +5%, -l =26 mA (T; conducting)
=51 mA (T2 conducting)
9:Vp =+6V+5%, Ilp =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.

- 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 output Q if the gate has been opened by an appropriate
gate input signal on terminal G.

+Yo oV

QXOT/,A r f 90%
Vi s | ‘
l‘ \ ‘Zo%»

tr‘ t tZ »
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
IAT = min. 1.5 mA
(practically independent of rise time)
t =max. 0.7 us
b= min. 1 ps

ty = min. 6 s
(without external capacitor)

t =min. 11 us
(with Cpx = 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 cpplied to terminal G. A "negative low" voltage opens

the gate.
Gate_open Gate closed

Voltage Vg =min. 0V min. = 0.7 VN

max. 0.2 V max. - VN
Required gate current Igp =min. 1.75mA  min. 0.5 mA
caused by negative transient
of VA
Required average current IGT: 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
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PD 1 PULSE DRIVER 2722 001 13011

fo open gate to close gate
When the gate level
changes within 1 ps
after the positive going
edge of the triggersignal:
Without external . 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):

Voltage Vw =min. 0.2 V
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) -l =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 —VQ =max. 0.2 V

Available direct current -,QD =max. 65 mA

Available current during the tran-

sient: averaged over 0.7 s -IQT =max. 90  mA

Transistor non-conducting :

Voltage Vq =min. - 0.7 Vy
=max. = 0.84Vy

90% 90%

Switching and Delay Times:

input A

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

INPUT DATA. ; i
1 |
19°°/o 90°% 1
\
outputoi i
frdzfrA + 0.2 ps w“o,‘ | }
(fully loaded) bty te oyt
ext. capacitor between
Unit max. loaded with: te t o 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 Hs none
20 x FF4 (at 70 kHz) max. 4 us Cext = 1000 pF + 5%
(absolute max. value
of Cext).

The recovery time t, is starting at the trailing edge of V) when t1>t_ and at
the trailing edge of Vi when t_ >t} (t] = duration of input pulse V).

The typical output pulse duration of an unloaded pulse driver PD 1, triggered via
a PL 2 unit (at 70 kHz): t, + to = 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, IA1, IA 2and OS 2

The output loadability is 400 mAat 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 beard, the output
transistor is provided with an aluminium heat sink.

Is

Frequency range : 0-100 Ez 2[5, Q 2
Ambient temperature range: =20 to +60 ~C —-;- E PA1
el
Weight : approx. 60 g VIV7
CIRCUIT DATA
N Ny N, Q
Terminal: 1 =E = common supply 0V 39 41 5I 69
2=P = SUpply +6V E;R D, !
=
3=NI1 =supply -6V 3 R, Tz/,7>

% WWAM-=
4 = N2) | b 60V Ry - “
=s abs. max. w
5= NZS upp:y

6=Q =output gmz ig%

7=W =input 1 [
Power Supply e B
Terminal: 1: Ve o = 0V common

22V, = 6V:10%, |, =max. 20mA 1)2)

3: VN] ==-6V =10 %, —IN] =max. 70mA (Tznon—conducfing)

4) =max. HOmA(Tzconducting)

58.\/N2 =max. 60V, -Iszmox. 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.
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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

_ max. 0.2V
Voltage —\/W = min. 0V
Current lw = 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 -|Q = max. 600 mAl)
Output transistor non-conducting
Voltage -V . = max. 60 V (dependent onthe value of
Q Vo which is abs. max. 60 V.)
N2 . . .
Leakage current -lQ = max. 14.5mA 1)
Yw
"90%
(]
10%
7242201 t,.g* . tf trag4 | tf

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 V, = +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

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 tq = mox. 15 ps
Rise time fr = max. 120 ps
fall delay feq = max. 70 ps
fall time fe = max. 60 s

The unit is provided witha 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.

' ' 60 =
7242202 —Wn. 2 )

AT40 “ ” April 1968



2722 009 00001 DC 1

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

The reset diodes D1, Do, D3, D4 and the feed-back network D5, Dy 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
200 770 8, 77 70\? 20 70 4
Qa 1024 Qg 108 Qe 102 Qo 1020
CV
+—1H
)0, D, =
gb s 6@: :ER,
. rJro QI s Ir . O/o 17 E::B Cro 07
e 2 —ANn A > —=n A 2 Iy Q@ 2
e FF1 5 e Fr1 s| I8 FFI -8 FFT s
P w4, A, P21 F:P; w4, AW, P MG w A A RN 5 w 4, 4w BR
CRERN VRT3 T3 2 1% CAEmAL CAERAL
7204 J f ffa I ’ |ff5 l I hfc l ffo
-
16 v £\, )0, 593 @: D,
[eg

Lo17
o074

—ol5

7243623

18
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DC 1

DECADE COUNTER 2722 009 00001

Terminal:
1= QZB = output 2 flip~flop B
2= QZC = output 2 flip=flop C
4= QZD = output 2 flip=flop D
7= Q]D = output 1 flip-flop D
8= QIB = output 1 flip~flop B
10 = QIC = output 1 flip=flop C
11 = QZA = output 2 flip~flop A

Power Supply

12=A =a.c. input

14 = P2 = supply +6V (2)
15=E = common supply 0V
16 =V  =reset input

17 =P, =supply +6V (1)

1
18=N  =supply -6V

20 = QIA: output 1 flip=flop A

Terminal 14: VP2 =+6V + 10%, IP2=0.6mA )
15: VE = 0V common Nominal value
17: Vpy =+6V £10%, I, =0.6mA ly { of the current
18V =-6V£10%, -l = 28mA ) |

DIMENSIONS AND TERMINAL LOCATION

r" ]55'202 l[:‘s_m:"
3 -
- - - .
M "] 12§ 2
e e -~ I~ I | —
—lw S %) “o—w o—{w |
O o5 —r — '(‘:—b 14 }&-—o
k. I
— o 1 -t 1 o I = 16 e
o o o U&—m tod o 18 IE__.
— —© “e—w oo o
e N >~ —1z - e
4 bl
—e T H ’ 3
@L i © L ®

7250536

1 . - -
J The sign is positive when the current flows towards the circuit
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2722 009 00001 DECADE COUNTER DC1

INPUT DATA

Input Signal Requirements 2)

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

£90%
|
Vam I
| |
+10% |
tr S ___i 7240132
Voltage VAM: min, -0.66 VN
= max. - VN
Rise time t =max. 0.4 ps
r
Length of driving
pulse t =min. 0.5 ps
Input noise level =max. 1 V peak to peak

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

Input level during reset

Voltage VV =min. 1Y
limiting value =max. 10V
Current IV =min. 4mA])
- 1 -
(lv = approx. 4.4mA ) at VV =6V)

1 —_—
) 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 Vi = -5.4V and Vp = +6.6V. Unless
differently specified, all the voltageand current figures represent absolute
maximum values.

l
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DC 1 DECADE COUNTER

2722 009 00001

Input level during counting

During counting terminal V should be left flcating 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. -O.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 Q]D and QZD together
1500 pF for terminals QIA and QZA together,
Q]B and Q'ZB together,

Q]C and Q2C together

]) See note 1 on previous page

2) See note 2 on previous page

Al44 H H
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2722 009 00001 DECADE COUNTER DC 1

2.1f loaded only during positive=going pulses
(e.g. FF3, FF4, OS2):

500 pF for terminal Q]D
1500 pF for each terminal QZA' QZB' QZC
2000 pF for each terminal Q]A’ Q]B' Q]C’ Q2D

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

Qutput levels during counting

Position 0123456788920

AC input HH ] lHH

ov
outputa,, LI LT LITLILI
output Q,p ] I ov

outputQ, ~ | ] | ov
outputQ, ]_[_—' ov

7R 40 037

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 Dginclusive and the gate-diodes Dy and Dy 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 , 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

10 3

9 4

7 6
46 Q
A 8 ] C by ] D
\ 2 1 ]l u 2 | 1 2
dy & 0 Sy O Q, Jfy O Q, sy 9 Q,
[de Fr3 Lde  FF3 _EE FF3 Jule  FF3
39) 9
”wlA.Az\Tz x Py kg * PW|A|AIZV;/7. i PWI‘I!T.\?IZ i
RERG e« s |7 514357 e [« 3]s |7
ot i [ |
o B0 Do, B,
Vi o-
022-P
%23-E
021 -N
1, B 2o 1 13, 1By i~ Yo 15
I E ] F I G | Ty ] HI
f 2 |2 f 2 1 2
Lely Q1 Q2 Laly Q1 Qa Ley Qi Q2 Ley Qi Q2
L de FF3 L we FF3 L wle FF3 L uwe FF3
Sip D ')
Pw A AW, K TPw, A, AW, K P, A AW, K P, A, AzW, K
Gb]'5]7 GAS]S'I 553|5|7 s‘:|5|7
L L
20~ N
.20 %) 0s %) 05 %) o, @§ Dg
3 7263760
Terminal
1=V =reset input counter 1 13= QIG = output 1 flip-flop G
—_ —_ . —_— — A 1
2= A] =a.c. input counter 1 14 = Qq = output i flip-fiop H

3= Q) = output 2 flip-flop A
4 = Q,p = output 2 flip-flop B
5 = Qg = output 2 flip-flop C
é = Qqp = output 2 flip-flop D
7 = Qqp=output 1 flip-flop D
8 = Q= output 1 flip-flop C
9 =Qqp = output 1 flip-flop B
10 = Qg = output 1 flip-flop A
11 = Qg = output 1 flip-flop E
12 = Qf = output 1 flip-flop F

Power Supply

15 = Qqy = output 2 flip~fiop H
16 = QZG = output 2 fiip-flop G
17 = Qo = output 2 fiip-fiop F
18 = Qo = output 2 flip-flop E

19=A5 =U.c. input counter 2

20 =V, =reset input counter 2

21 =N = commonnegative supply

22="P = common positive SUppl;é
+6V

23=E = common supply 0V

2722 009 00011

Terminal 21: VN =-6V +£5%, 'lN = 70mA { Nominal value of the
22: VP =+6V + 5%, |P = 4,8mA ) current

23: VE = 0V
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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
AN YA and Vp, = +6.3V
- The temperatures =20 "C and +6(§)°C, and the tolerances
on the supply voltages are absolute limiting values.

Dimensions and Terminal Location

max 14.5
- 803 S S
L — I i |
o & WM OF]
C C C 3
- C C r 4
0 B H |
- - - L
2 F o o F L F o H
w - w b w - w - 8
- L L L s
C C :D C 10
- L+ _.-__t © :‘z L
] ! SIS |l
] ] ] i
7 7 |: ] 1s{__
- 4 4 4 16—
- [yl - ™ - ™ - ™ o 17—
uw w u w il
94 w 1 o 4w 14 w
- 4 4 - 91—
D 4 D.. D_ D- 20(—
- 4 - 4 21
n 4 4 +4 22
234
TzeaTen
INPUT DATA

Input Signal Requirements

Trigger Input Signal (A7 and/or A, terminals)

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

ov

i)
%90%
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2.DCA 2 DUAL DECADE COUNTER 2722 009 00011

Voitage VaAM =min. =0.7V\
= max. -WN
-Vo = min. ov
=max. 0.2V
Required direct current IA]D(IAZD) =min. 1.75mA
Required current during the transient
averaged over 0.4ps Ia17 (a27) = min. 6mA
0.7 ps =min. 4.5mA
Rise time ty =max. 0.7ps
Pulse duration f = min. 1 s
to =min. 8 us
Input noise level Vi = max. 1V
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 Qy-terminals to reach a "negative~high" andall Qo -terminals
to reach a "negative-low" level.

Input level during reset

Voltage Vo1 (Y9 =min, v
=max. 10V
Current I ('v2) =min. 3.6 mA

During counting it is recommended that terminal Vq and/or V, are connected
to a voltage level.

Voltage -Vv] (—VVZ) =min. 0.4V
=max. 15V
Current -Iv] ('Ivz) =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 2DCA 2

Output Signal Characteristics

Transistor non-conducting

Voltage: —VQ = min. —0.7VN

Available direct current lQD =max. 0.7mA

Transistor conducting

Voltage —VQ= max. 0.2V
=min. oV
cutput Qj output Q9
Flip-Flop| Flip-Flop| Flip=Flop | F lip=Flop |Flip=F lop | Flip=Flop
A-B-C D-H A-E B-F C-G D-H
E-F-G-
max.
available °Vgr°4ged VEl NMmA | 11mA 4mA 5mA 6mA | 11mA
current SAHS
during r
transient |GVEragec overi  14ma 14mA 9mA | 9.5mA 10mA 14mA
"IQT 0.7}15
c’ﬁf:;';‘gg‘rfef;”_“‘gg 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

o1 2 3 4 5 6 7 8 9 0 ov
mput Ay (A — L L L L

@) — [/ 1 L
output Qg (G 2F) ﬁ L__I——_ ov
output GZC(QZG)—————\___J_—_ ov

output Gyp (QzH) ov

7243762
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 voltage steps at the input terminal Ay (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 G 1~ 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: 0-70kHz
Ambient temperature range: —20 to +60 °C
Weight: approx. 250 g
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2722 009 00021

REVERSIBLE COUNTER

BCA 1

,3 21Bo| asjnd jonp

AQ Ajddns uowwos = 1=¢C ANOV indus 9406 = wO =Gl 5 doyy=dij3 g indino = UNO =8
A9+ A|ddns aAijisod uowwods = d=2Z ,3 2160 asind jpnp @ doj=dij4 | 4ndsno = QFO =/
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2722 009 00021 REVERSIBLE COUNTER BCA 1

Power Supply

i s P S — =
Terminal 21: YN 6V £ 5%, -l = 55mA 2 Nominal valve of the
22: VP =+6V £ 5%, IP = 3mA current
23: VE = 0V
Notes - When a current is flowing towards the unit, the positive

sign is used

- The data given apply to the most adverse supply voltages
for a combination of units, namely

WN = -5.7V and Vp = +6.3V

~ The temperatures =20 °C and +60°Cand the tolerances on
the supply voltages are absolute limiting values

Dimensions and terminal location

d id 1d Id 1d ]

max 14.5
- o 180.3 > i
11—
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¢ Rl F| e F|l o« Ko F s
wooL oL [ oL w Lo 6
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4 4 4 ﬁ 4 214
- - 4 - 220
23—
243797

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 A, the counter reverses one position.
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BCA 1 REVERSIBLE COUNTER 2722 009 00021

Voltage Vppy = min. -0.7W ov
=max. = W
Vo =min. ov
=max. 0.2V
Required direct current IA]D(IAZD) =min. 8.8mA
Required current during the transient:
averaged over 0.4ps AT (IAZT) =min. 30mA
0.7 ps =min. 22.5mA
Rise time t, =max. 0.7ps
Pulse duration t] = min. 3ps
ty = min. 1ps
Input noise level V, = rax. 1V p-p
Gate Input Signal (G and G5 or Ggand G4 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. BN
Required gate current caused by
negative transient of Vapm IGD =min. 1.75mA min. 1.2 mA
Required average current during the
positive transient of Vg lgT =min. 1.6mA
Gate setting time
when thegate input level changes at
random tgg =min.  17ps min.  25ps
when the gate input level changes
within 2 s after the positive going
edge of the trigger signal tgg = 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 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 positive d.c. voltage is applied to terminal V. This
signal causes all Qj-terminalstoreach a "negative high" andall Qo-terminals
to reach a "negative low" level.

Input Level during Reset

Voltage Vv = min. 1V
=max. 10V
Current Iv =min. 4.5mA

Duringshifting it isrecommended that terminal V is connected toa voltage level:

Voltage -V, = min. 0.4V
= max. 15V
Current —lv =min. 0.15mA
(of-\/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 —VQ: max. 0.2V
= min. ov
flip-flops flip~flops
B-C-D A-E
available current averagedover0.4ps [max. 8 mAlmax. 9.4mA
during the transient -l T|averagedover 0.7ps  |max. 11mA|max. 12.4mA
available direct current -lqp 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 -Iq7 and -lqp are valid for ail flip=flops.

April 1968 | H A157



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 end terminals 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 o 1 2 3 4 5 6 7 8 9 0

ov
input Ay, forward Mm
ov
output Qjp ___J I
ov
output Qg __.l l___.—
ov
outputQyc ______{ L—___.__
ov
outputQyp ._.______J L_
ov
output Qi | ;
ov
outputQgop ——I l
outputQsyg __1 [______ ov
outputQyc _______7 [___ ov
outputQyp ov
—\ J._____
outputQ e ov
|

0 T T B0

reverse

0 9 8 7 6 5 4 3 2 1 0 position

7243758

Note thatafter 10 positive-going voltagessteps at the input terminal A7 (A5),
the output terminal Q (QZA) deliversone positive-going voltage step, whilst
the decade counter has retaken its initial position, namely all Qo-terminals
being at OV level.
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2722 009 00031

DCA 3

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 Dgq 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 180.3mm
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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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 o components side 23a
1= not connected T Xl
2= internal connection
3= not connected
4 = internal connection
S = not connected
6 = not connected
7 = not connected
8 = not connected
9 =A =QjA = output 1 flip-flop A

10 = B = Qpp = output 2 flip-flop B

11 = not connected

12 =C = Q¢ = output 1 flip-flop C

13 =D = Qqp = output 1 flip-flop D

14 = D = Q2p = output 2 flip-flop D

15 = A = Qg = output 2 flip-flop A

16 = Wy = W of flip-flop B

17 =Wy = W of flip-flop A —

18 = Wy = W1 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 O V
la =Qg = digit number 9
2a =Qg = digit number 8
3a = Qy digit number 7
4a = Qg = digit number 6
S5a = Qg digit number 5
6a =Qq = digit number 4
7a = Q3 = digit number 3
8a =Qg = digit number 2
9a =Qp = digit number 1

10a = Qg = digit number O

1la =B = QB = 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 = Wy 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 =Vy = reset input counter

2la = not connected

22a = not connected

23a=E = common supply 0 V

April 1968 Il H Al61



DCA 3 DECADE COUNTER AND NUMERICAL 2722 009 00031
INDICATOR TUBE DRIVER ASSEMBLY

Power supply

Terminal 21 tVN = -6V 5%, -In= 42 mA nominal value
22 :Vp =+ V5%, Ip =8.8mA of the current
23=23A:Vg =0V

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely V= =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 A])

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

ov

7242589

Voltage VaAM = min. -0.7 Vy

= max. - VN
v = min. ov
0 = max. 0.2V
Required direct current IAjp = min. 1.75 mA

Required current during the
transient averaged over 0.4 us = min. 6 mA

over 0.7 us IAlT = min. 4.5 mA
Rise time tr = max. 0.7 ps
Pulse duration ty = min. 1 us
to = min. 8 us
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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 Qj to reach a "negative high" and all terminals Q2
to reach a ""negative low" level.

Input level during reset

= min. 1V
Voltage VVI = 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 _VVI = 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 -y L max. 15 mA
Transistor non-conducting

Voltage Vw : 2;}1 01(2) X
Current Iy = 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. (VAR
Voltage —VQ * max. 0.2 V
A |X| B |T3 |c|'é |D|B
Available direct current (in mA) _IQD =3.4| 6|2.15] 3.9] 3| 3.9] 615.1
Available transient current
averaged over 0.7 us (in mA) -1, = 9141 8.4112.918.9112.9114 1 14
g QT
Output transistor non-conducting
Voltage Vg L 0.7 \\;g

|
o
—
o
p—
w
=y
—
=2
-
o
—
=3
—
=3
—
w
=3
—

Available direct current (in mA) IQD =

Numerical indicator tube driver

The outputs Qg (terminal 10a) uip 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 Vg = 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.
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2722 009 00031

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

DCA 3

7253859
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DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

2722 009 00031

7751264
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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, K, B, B, C,C, D, Dand A", A", B', B'Y, 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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2.ID1

DUAL NUMERICAL INDICATOR TUBE

2722 009 05001
DRIVER ASSEMBLY

CIRCUIT DATA

Q Q e} Q Q, Q Q Q Q Q
e fra Qe fee o P50 (oo v P P
)
Ry 2R =Rs SRy Ry
DHD DHD DHD DHD DHD)
TR, R”TRJ TRs R‘arm TRy »R,J e TRi3 RWTR", TRy R‘;R‘g
- VDR | VOR | VDR VDR VDR
RuaZ Ra1 Rsi 3Ry HRas [JRM ERu []Rus HRM
D T o l‘o ic.
1 O i.C.
@E 03 { Dg Dg Dy —4— D3 Dis — Dy Dyg D23
JENEIE 2 ¥) (3 NENE
PIDEF ® & » & FACIES
TRy i J On
Ros Ry7 Rag Ry ’_%Rza Ris Ry
4 ZoN
3 5 6 09 0[' 8 10 7
A i B B c [ 3} 0
23-23a
OE
Qg el Q Q" Q, Qk Qj [e} Qj Q
ofm :z« T!Zla ?vio :‘Sa 01560 |67u o:a:. |590 :Ou 2
Ry SR, 2Rg sRe Rio
<TR TR, ? TR, 3 TR, < TR _g (TR TR. > < TR TR, )
2 3 R|1 o 6 3 R“‘ 8 10 R\s 12 ﬁ % Ris 16 8 R;o 20
[ VDR $|VOR %] VOR VDR FWDR
Rso3 Raz Rs2 3Ra HPAU [:lRLZ E}Ru (]R.e $|Rus
- - - i Lj* W
o i
€3} D
\4 0, D¢ Do D1 301 Dig 41 D1s 020 — D24
PERE® E3ES ® G €E3ES
Tos ks =Dy |
TRz TRa
-
Rae Rap R Ry _%W:u. R3g Ras
i L 16 Le L i L 20 17 e
A A B8 8 c' [ ) o'
1 components side 23a
| - — .-l
. 1 23
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-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
= _ ) put Q . . p P 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 21D 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 = E = to be connected to output @ 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

lla up to and including 20a = numerical outputs Q' up to and including Q'g to
drive numerical indicator tube 2

Power supply

Terminal 21 : Viy = -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: VE= 0V common

1
1

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, X, A', A, etc.)

Input at "0" level =

min. 0V

Voltage V1 max.0.2V

1

Required direct current Iy 0 mA 2.1 mA 0 mA

Required transient
current IQT 0 mA 1.1 mA 0 mA
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2.1D1 DUAL NUMERICAL INDICATOR TUBE 2722 009 05001
DRIVER ASSEMBLY

Input at negative high level

= min. 0.7 VN
Voltage Vi o_ max. VN
A, A A, A'|BB,B,B,CC,C C,D D DD
Required direct current -Ij 0.57 mal 0.6 mA
Input impedance equivalent to a capacitance of approx. 130 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.
Qutput 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 Q9 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 Vi and the corresponding anode series resistor R, for the various indicater
tubes over the whole temperature range is given in the following graphs.
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DUAL NUMERICAL INDICATOR TUBE 2.ID 1

7253859
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2.ID1

DUAL NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 05001

7251264

[] [TT 11/
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! f
: | | Tamb=-20°C /
50017 1, <6ma
| / /
400————f / i
+10%T " / |
350v H —+ /i / ]
-10% Nl _l [L
300 y '
_4___] 11(3 example 1]
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[/ :1 R=qu49k§2
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200l | 11 T IT1171
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Wiring capacitance at each Q-output: max.

500 pF

-
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27221510001

POWER SUPPLY UNIT

15945/4

Input voltage 220 V¢ 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 beards.

Dimensions 215x 125x 70 mm

Weight 1.5 kg
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2722151 00011 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 Ve +10 %, -15 %
235 Vg +10 % -15 %

50 to' 60 Hz
1 A fuse in the 220 V winding only

6 V, adjustable +3 % (RS, see diagram)
600 mA
450:1
50 mVypg
0.3 @
0.2 @
-3 mV/degC

6 V, adjustable +3 % (R10, see diagram)
150 mA
360:1
50 mVymsg
1.5 @
0.5 @
+6 mV/degC
-20 to +60 °C
-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.

-~ 1218 0.2——

Le®

J

unit nr. II

unit nr. I

~4 —— {4 | w3
E o T
| |
! i
: |
| |
| |
| |
18 sl
L -
1 i
l‘ 117502 >
Terminal location: 712436484
1=E = common supply 0 V 12=W = input PA1
(interconnected to terminal 1) 13=Q - output PA 1
2 = not connected 14 = Ny ool max. 60V
3 = not connected 15= Ny PPy ’
"-;z Ez} supply max. 60 V 16 =W = input PA1
2 unitnr. IV | 17=Q = output PA1
6=Q = output PA 1 18 = Ny ool s 60V
7=W = input PA1l 19 = Ny f SUPPLY max.
= =Ny = -
g - gz } supply max. 60 V 20 1 common supply =6 V
2 21 = = common supply +6 V
10=Q = output PA1 unit nr. III 99 = = common supply 0V
11=W = input PA1 23 = = common supply 0V

April 1969 ”
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PAA1

PRINTED-WIRING BOARD 4322 026 33630
FOR FOUR UNITS PA'1

7243648
Material glass epoxy with plated-through
holes
— Hole diameter 1.2 mm
§ Contacts 1x 23, gold plated, pitch 0.2 inch
A180 H H April 1969



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

4322 026 34710

FOR FOUR UNITS PD 1

A

121.8%02

180.3203

'

2322 212019181716 1514131211109 8 7 6 S 4 3 2 1

- 117,5%02

Terminal location:

1=Q
2 = EG)
3 = Kj
4 =G
5=A1
6=Q2
7 = EG2
8 = Ko
9=Go
10 = Aoy
11 = A3
12 = G3
Material

]

output PD 1-I

extension gate input PD 1-I
extension trigger input
PD1-I

gate input PD 1-1

trigger input PD 1-1

output PD 1-1I

extension gate inputPD 1-II
extension trigger input
PD1-II

gate input PD 1-II

trigger input PD 1-II
trigger input PD 1-III

gate input PD 1-III

Hole diameter

Contacts

INPUT AND OUTPUT DATA

13 =

14 =
15 =
16 =
17 =
18 =

19 =
20 =
21 =
22 =
23 =

72478921

K3 = extension trigger input
PD 1-III

EG3 = extension gate input PD 1-III

Q3 = output PD 1-IIL

Agq = trigger input PD 1-IV

G4 = gate input PD1-IV

K4 = extension trigger input
PD1-1V

EG4 = extension gate input PD 1-1V

Q4 = output PD1-IV

N = common supply =6 V

P = common supply +6 V

E = common supply 0V

glass epoxy with plated-through
holes

1.2 mm

1x23, gold plated, pitch 0.2 inch

See specification of pulse driver unit PD 1 (catalog number 2722 001 13011)

A182
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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

7200865

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
April 1969 “ H A183






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+ 0.3

(T
‘1141”‘ “H“n’
ot
| 175+0.2
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

April 1969 ” ’ ' A185






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.

Material

Grid pitch
Hole diameter

Contacts

1218+ 02
0000 © © 0000 0 0000
9000000 00000000 o
o o ° 000
"»”2""" o o
D € ° 000
000
¢ 000
DOC
20000
HHH
2000 ° pa
e H
o : 2 4 ~
2000 000 S
000 200000 =
000000 €
200000
o¢ 000000000
- 000000
000¢ 00000
° 5000 > ¢
000000000 »00000000¢
i I.I=|I|i°.|=I= IfIiIL
1175+0.2
72642130

copper-clad phenolic resin bonded paper
with punched holes

5,08 mm (0.2 inch)
1.3 mm

1 x 23, gold plated, pitch 0.2 inch

April 1969
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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.

Material

Hole diameter

Contacts

1218+ 02

copper-clad phenclic resin bonded paper
with plated-through holes

1.2 mm

1 x 23, gold plated, pitch 0,2 inch

April 1969
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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 copper-clad phenolic resin bonded paper
with plated-through holes

12181+ 0.2

PPLPLPS PELPPILLP
1803t 03

IR
PLLLLLLLLL LLLLLLLLS

P2

172502

72465191

Hole diameter 1.2 mm

Contacts 1 x 23, gold plated, pitch 0,2 inch
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l4322 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

A

1218 .

T

=
[) [ () [ 1

e¢to00000e
LEJ

[XJ
aacaccaaaqcessssspsee

u::....'::

i

e 9105 Ll usrens

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 H

.






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,

2070

o »

TR

121.8

-

72499421
Catalogue number 4322 026 38630 4322 026 38690
Material phenolic resin bonded glass epoxy
paper
Grid pitch 5.08 mm (0.2 inch)
Holes diameter 1.3 mm; on both sides of the
board are copper lands around each hole
Contacts 2 x 23, gold plated, pitch 0.2 inch
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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,

Aprii 1969 “ H A197






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
2.3.P1 4322 026 35840
2.2.P1 4322 026 35850
2.PL1 4322 026 35860
2.PL2 4322 026 35880
EF 1/1A 1 4322 026 35890
2.EF1 4322 026 35900
2.1A1 4322 026 35910
2.EF2 4322 026 35920
2.1A2 4322 026 35930
2.GI1 4322 026 34620
PS1 4322 026 35950
PS2 4322 026 36820
PR1 4322 026 36830
0s1 4322 026 35960
0S2 4322 026 35980
PD1 4322 026 30710
PA1l 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 datahandling 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 PDAL 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".

April 1968 ‘l H B3
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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.

I
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GENERAL 1-Series

CONSTRUCTION

R — e Weight:
™ approximately 20 g
3 g
Jl_®Q
;g + NF§
) 12345678910 Ol

L)

<5 HER202 (9x508/£02 | 1-<5 | <5

10505

e

e 542105

:
-

7243552

Dimensional drawing of the circuit block

The dimensions of all 1-Series circuit blocks are approximately 54 mm x 24 mm
x 11 mm. Out of one side of 54 mm x 11 mm emerge ten wire terminals of
0.7 mm diameter and 15 mm length. The distances between the wires are
5.08 mm (0.2 in) in accordance with the 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

April 1968 B7



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 ’ ' ll 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 V15 % (Vp) and =6 V +5 % (VN)

The power dissipation of the blocks is 20 to 100 mW.

Logic levels:

. nyn max. \'
binary "1 min. 0 7V§
. A max.=-0.2 V
binary "0 min. ov

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.

April 1970 \ ‘ } l B9






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 °C 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-termhumidity 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.

April 1968 “ “ Bl1






GENERAL 1-Series

INPUT AND OUTPUT DATA

INPUT DATA
unit terminal note d.c.cur— transient
rent(mA) | load(mA)
Aj or Ay 0.88 4.0
FF3 Al + Ay 1.75 4.5
i see note a 0.9
to open gate 1.6
Gy or Gy gate open 1.75
FF4 A one gate closed 1.75 4.5
both gates closed 1.75 1.0
W see note a 0.9
to open gate 1.6
Gy or Ga gate open 1.75
2.PL2 0 88 2.0
gate open . .
Ay or Az gate closed 0.88 0.5
2.GI1 EG via diode OA95 1.0 3.0
2.2N1/
2.3N1 Vi see note b 0.52 0.37
0S2 A 1.3 1.4
A 1.7 1.5
FD1 G to open gate 1.2
gate open 1.75
PR1 W 0.1 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).

April 1968 H H B13



1-Series INPUT AND OUTPUT DATA GENERAL

OUTPUT DATA

. terminal note d.c.cur- | transient
unit er ° 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
receded b AND - AND 25 22.5
preceded BY I"AND - OR 25 22.5
GIl - GIl Q set-reset FF 9 9
connected - -
as non-inverting ampl. 40 27
relay driver 65
Q1 18 25
OS2 Q0 g 51
PD1 Q 65 90
PS2 Q 20 13.7
15
PR1 Q terminals 3 and 4 interconnected 30
terminals 5 and 4 interconnected 40
PA1l 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 H H April 1968



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.

Frequency range : 0 -100 l;Hz S %
Ambient temperature range: -20 to +60 "C i P FF3
9
Weight : approx. 20 g 1 wa Aawk
G
724972
CIRCUIT DATA Drawing symbol
Terminal Q3 ‘%’d Q
R 2R | Zn 2ro 2R
1 = Q, = output 1 77 g 1:5’ ml:’o ¢
! g %
2 = Q2 = output 2 . g’;: Rt ::C: .
3 = A2 = trigger input 2 i %'mj i T 46 {4
4 = A] = trigger input 1 Ds P5§§ ERs| 2 06@9
5 =W, = d.c. input 2 . 3 lg o L L L
A ] P E W Az K
6 = W] = d.C. inPUf 1 72420271
7 = K = terminal for external trigger input
8 =N = supply -6V
9 =P = supply +6 V
10 = E = common supply 0V

Power Supply
Terminal 8 : V

H

\
-6V 5%, - =8.8mA ( Nominal value

N
9 i Vp = 6Vi5%, I, =0.6mA5 of the current
10 VE = 0V common

April 1968 ’ l
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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 step is applied to terminal A; or A 3, or to 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 Ao, with extra
trigger inputs or condition inputs.

ov
ri \ i | t ' %1
Voltage VAM = min. =0.7 VN
=  max. -V
N
-Vo =  min 0 Vv
= max. 0.2V
AjorA, A,nd A, interconnected
Required direct current l,p = min. 0.88 mA min. 1.75 mA
Required current during
the transient )
averaged over: 0.4 s IAT = 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 t
f2

Input noise level Vn

max.

min.

min.

max.

0.7 ps
1 s
8 s

1V peak to peak

A d.c.voltage level is applied to terminal 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
limiting value
Transistor non-conducting
Volta
ge VW
limiting value
Current |
urren W

OUTPUT DATA

Voltages and currents

Voltage

Available direct current

Available current during the transient
averaged over: 0.4 ps

0.7 ps

Voltage

Available direct current

max.

min.
max.

min.

0.6 mA (—VW =max. 0.4V)

15 mA

0.2 Vv
10 V
0.9 mA

max.

= max.

= max.

max.

min.

= max.

-0.7
0.7

mA

mA
mA

mA

April 1968 H
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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.

90%"

input A 10%

90%
|
output @ Lo?
tra | [ tr td| < & s{rzaases
Unit unloaded Unit max. loaded
Rise delay fq = mox. 1.0 ps max. 1.1 ps
Rise time fr = max. 0.3 ps max. 0.7 s
Fall delay teg = moax. 0.8 ps max. 0.8 ps
Fall time fe = max. 1.7 ps max. 1.7 ps
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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).

J1 |2

b Sl @ Q2
Frequency range : see INPUT /:TA_W_E —
Ambient temperature range : =20 to +60 °C PG1 Wi A W0
Weight : approx. 20g | N N N O £
7249703
Drawing symbol
CIRCUIT DATA
Terminal Q2 N Q
02 id ?V
1 = Q] = output 1 F’z :R, ;;R’a
2 = Q2 = output 2 . Ky " ‘g&__Cz
3 = 62 = gate input 2 >-|'3 /71'{ = "’"KDZ =CA
4 = G] = gate input 1 D§g§ 2Ry Pgu 5%/?5 R,zgg @§Ds
5 = W] = d.c. input 1
6 =W, = d.c. input 2 2@ @0
2 o4 Mt/)s 27 Ew Bs ﬁ/s é_):
7 = A = trigger input & W 2 7
8 =N = supply -6V
9 =P = supply +6 V
10 = E = common supply 0V
Power Supply
Terminal 8 VN = -6V +5%, -lN = 8.8 mA }Nominalvalue
9 = VP = +6V +5%, IP = 0.6 mA J of the current
10 : VE = 0V common
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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 Vy=-5.7V ondVP=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 isapplied to terminal A.This voltage step drives
the transistor T1(T5) into the non-conducting state if the corresponding gate
has been opened %y an appropriate gate input signal on terminal G](Gz).

M~‘~t3———-&

7242569
Voltage VAM = min. -0.7 VN
max. - VN
-V = min 0 \%
o
max. 0.2 V
Required direct current 'AD = min. 1.75 mA
Required current during the transient:
averaged over: 0.4 us IAT = min. 6 mA
0.7 ps min. 4.5 mA
Rise time t = max. 0.7 us
Pulse duration t = min. 3 s
’r2 = min. 11 Ms
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 T{(Tp) into the non-conducting state and a negative voltage
drives it into the conducting state.

Transistor conducting

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

Transistor non-conducting

Voltage Vi =min. 0.2V
limiting value =max. 10 V

Current l,,, =min. 0.9 mA

A d.c.voltage level is applied to terminal G](Gz). Transistor T 4(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 max. 0.2 ¥ max. = \IN
by negative transient of VAM IGD =min. 1.75mA  min. 1.2 mA
to open gate to close gate_
Required average current during
the positive transient of VG 'GT =min. 1.6 mA -
Gate setting time
when the gate input level
changes at random: tas = min. 17 pus min. 25 s
when the gate input level
changes within 2 ps after
the positive going edge of
the trigger signal : tas = min. 11 s min. 11 s

o | .



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.

OUTPUT 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
—IQD = max. 6
-!Q.I. = max. 11
= max. 14
—VQ = min. =0.7
IQD = max. 0.7

\Y
mA

mA
mA

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

90%
input A 0%
190%
output Q. o 1
y ‘IU/O ; F
trd ; t" tfd 1’4 tf ‘ﬁl 7242586
Unit unloaded Unit max. loaded
Rise delay tq = max. 1.0 ps max. 1.1 ps
Rise time t. = max. 0.3 s max. 0.7 ps
Fall delay feg = max. 0.8 ps max. 0.8 ps
Fall time tp = max. 1.7 ps max. 1.7 Vs
B22 ” ” April 1968



2722 001 01001

2.3N1

DUAL NEGATIVE GATE

Colour: orange

The unit 2.3N 1 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 Qj 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

0-100 kHz I le
Q
-20 to +60°C HN, o
2.3N1

approx. 20g W W, W W, W, W

PRI T ]s le
7251300

Drawing symbol

1= supply =6V (1)
2=Wl = input 1

3= W:3 input 3

4= W5 input 5

5= Q = output 1

6= Q = output 2 N Ny

2 7 7240130 10

7=W, = input 2 %’ Pé
8= W4 mpuf 4 .

10=N, =supply -6V (2) " % ¥ G G W W W

April 1968
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2.3N1 DUAL NEGATIVE GATE 2722 001 01001

Power Supply
. Nominal
Terminal 1:V ==6V +10%, -l =0-0.5mA ') [ value
N1 N1 1 of the
. = e (o) - — |
10: VN2 6V +10%, IN2 0-0.5mA ') current
INPUT DATA

Input Signal Requirements 2)

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

Current : To besupplied to terminal W, having the least negative voltage level.
For VW =0 volt and Iq =O0mA: 'W =max. 0.48mA 1) + max.
n . n .
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 | = max. —NT3—£ mA ])

Q

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

W oo .. |
) 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 V| = -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.

Is Is

Pulse repetition frequency range: 0-100 kHz —'—-N‘ Q, Q, N, 110
Ambient temperature range: -20 to +60°C 22\

S W, W, W, W,
Weight: approx. 20g E T

7251299

CIRCUIT DATA Drawing symbol
Terminal

N] = supply =6V (1)

2= W = input 1

3= W3 = input 3

4 = not connected

5= Q] = output 1

6= Q2 = output 2 1N’ szeatn 70N2

= not connected %
8= W2 = input 2
9=W4:input4 l Dy 10,
2 3 5 & 8
10 = N2=supp|y -6V (2) wWoW o G W oW
Power Supply Nominal

Terminal 1: V1 =-6V £10%, -lN 1= = 0-0.5mA ) value

of the
10: Vi 5 = =6V £ 10%, =l 5 = 0-0,5mA h Yo e,

1) 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: Myn =0.110 0.5V more
positive than VQ dependent on the input current IWn'

Current: Tobesupplied to terminal W having the least negative voltage level.
For Wiy, = O volt and I =0mA: Iy, = 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, t+V
N Q 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 VQ is negative-going, the output
impedance is max. 13kQ.

LIMITING VALUES

Current through conducting diode IWc = 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 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-directionalshift register can be made.
Inthese applications the 2.PL2 output terminals are to be connected directly
to the flip-flop d.c. input terminals.

6
Frequency range : see INPUT DATA s[R <L cl,z
Ambient temperature range : =20 to +60 °C 2.PL2
Weight : approx. 20 g Ki G A1 A Gy Ky
Bl Pl
7249636
CIRCUIT DATA Drawing symbol
Terminal 1 = G] = gate input 1
2 = G2 = gate input 2
3 = K] = terminal for external gate input
4 = K2 = terminal for external gate input
5 = Q2 = output 2 Q,6
6 = Q] = output 1 —o—
7 = A] = trigger input 1 Fs E:
- = teicaer i H
8 = A2 = trigger input 2 R’,f G C2|;’
9 =N = supply -6V 3 os| o] ¥
10 = not connected Dy 1@ @'
Q! 7 § O
Ki G A Az G2 K
Power Supply
Terminal 9 : VN =-6V +5%, —IN =0-2.5mA Nominal value of the current

April 1968 “ H B27



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,).

ov
Voltage VAM=m|n. -0.7 VN
=max. - VN
-V =min. 0 V
o
=max. 0.2 V
AjorA, A and A, interconnected
Required direct current |AD =min. 0.88 mA  min. 1.75 mA
Required current during the transient
averaged over: 0.4 ps lAT =min. 5 mA  min. 6 mA
0.7 ps =min. 4 mA  min. 4.5 mA
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2.PL2

2722 001 03011 DUAL PULSE LOGIC
Rise time o =max. 0.7 ps
Pulse duration f] = min. 3 s
f2 = min. 1T ps
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 Aj(Ag) passes if the corresponding gate is
opened by an appropriate gate input signal.

To terminal Kj(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 "\/G = min. 0 \ min. VAM
= max. 0.2 V max. - \
Required gate current causedby max N
negative transient of VAM |GT = min. 1.75 mA min. 1.2 mA
. to open gate to close gate
Required average current during ~  TTTTTTTERmS o mmemmesEes
the positive transient of VG IGT = min. 1.6 mA
Gate setting time
when the gate input level
changes at random fGS = 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 Ms

Note: The latter applies to a shift register configuration so that the max.

shift frequency is approximately 70 kHz
=1 7/ rr 7/ e

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 Qj) are directly connected to the flip-flop d.c. input terminals (W}
anJ Wo).
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2722 001 08001 2.Gi

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 isobtained by con-
necting diodes externally to the terminal EG.

The circuit performs a NAND function on the negative high level. The terminals
Rj and Qj 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.

' 2 s
8ly QR Q
1
—IE 261 Drawing symbol
17 wEG EGW,

[sle Tl

72497
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

CIRCUIT DATA

Terminal 1=Q; = outputl
2 =R)] = connection collector resistor
3=Qy = output 2
4 = EG] = extension gate input 1
5=W; =d.c. input 1
6 =Wy =d.c. input 2
7 = EG9 = extension gate input 2

8§ =N =supply -6V
9=pP = supply +6 V
10 =E = common supply 0 V

N

s

Ry %Rs
4
EGy 2 R, EGy

L
o)
~N
Pyl
(-2}

W, Q W3 Q
5| vory ! 6 voR, :
TR, TR,
R RS
1
95 810 72472711
P E
Power supply
Terminal 8:VN=-6V+5% -IN =2to 4.2 mA } nominal value
9:Vp =+ V£5% Ip = 0.22mA 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

.

S Ry Q
o 13 261
2dp
W, EG; EG, W,
s[ |« 74_]5
PPPE PP
Gy G2 7247269

Circuit diagram with interconnections to be made externally

Input requirements

Input at G:

Transistor conducting
Voltage

Transistor non-conducting
Voltage

Required direct current
Required transient current
averaged over 0.7 us

(output level "negative low')
-Vg =min. -0.7 VN
max. -VN

(output level ""negative high')
-Vg = min. 0V

max. 0.2 V
IgD = min. 1 mA
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
Voltage

Transistor conducting
Voltage

Available direct current

R connected to Q
in collector - OR configuration
R not connected to Q

(output level "negative high"')
—VQ = approx. VN

(output level "negative low')
—VQ = min. 0V
max. 0.2 V

-IQD = max. 15 mA
max. 10 mA
max. 11.3 mA

April 1968 ll
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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
Timc data
goo/u_J_—"—_ T "0V Level W, 7"0"V level
V6 Vg

90%— T “0"V Level

[ fa———t— 7247263
For further data see Table 2, page B48

FACTORED-AND-GI

1[L|z 3 1rL|2 |

SN R Q SN Ry Q.
i 13 261N e 2611

] 9
—=1Pw, EG, EG,W, —{Pw, EG, EG,W,

5 [ 7 6 5 4 7 5
VD @@ l@ VDR VD @l VDR

$$@ @@@ @@Q @%) .
w@

Circuit diagram with interconnections to be made externally

4 separate Gl 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 V) decreases the rise delay time tyd (see
Time data under AND-AND-GI)
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2722 001 08001 DUAL GATE INVERTER 2°GI 1

AND-AND-GI
\rle |3
NQl Ry Q
e 261
Pw, 6, EG,W,

s| o 71 s VDR asymmetric type
— _@ 2322 574 90007
DR VDR
I

TTLTTLITIIT:

Wx 7247270.3

A

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 trd (see
Time data)

Input requirements

Input at terminals Wx:
Transistor conducting (all terminals Wx 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 -VwXx = min. 0oV
max. 0.2 V
Required direct current Sum of GI d.c. input currents 1)

Required transient current
averaged over 0.7 us Sum of GI transient input currents 2)

1y When a gate resistor between point X and VN 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.Gl1 DUAL GATE INVERTER 2722 001 08001

Output data

Transistor non-conducting (output level "negative high")
Voltage -VQ = approx. VN
Transistor conducting (output level "negative low")
Voltage -VqQ = min. 0oV
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

| 4
90%——F T”(YV level gm | T”O"V level

|
| l

T"O" V level

For further data see Table 2, page B48.
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2722 001 08001 DUAL GATE INVERTER 2-GI 1

72693431

= = = with gate resistor of 2kRQ+5%
trg=(02+2Cylus (CwinnF)

= without gate resistor
trg=(02+4Cylps (Cy innF)

o
[e2]

05

o
~

—» t q(ps) typ. values

03— / A/

02

\/ g
-~
-
-7
’i
|

Og—20 %0 80 80 100

— Cyat point X (pF)
AND-AND-GI-GI

EG,W,
sl lL. 7 6 VDR asymmetric type
= 2322 574 90007

VDR

® @

bded

AR

W,

X TZ247264.2

Circuit diagram with interconnections to be made externally

When AND-AND or Factored-AND is employed and Qg is connected to EGj 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 Vi decreases the fall delay time tfd (see

Time data).
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2.Gl1

DUAL GATE INVERTER

2722 001 08001

Input requirements

See preceding paragraph.

Output data
Output Q3

Transistor non-conducting
Voltage

Transistor conducting
Voltage

Available direct current

Available transient current
averaged over 0.7 us

Time data

(output level "negative high")
—VQl = approx. VN

(output level "negative low")
-VQ; = min. 0 A%
max. 0.2 V

—IQlD = max. 25 mA

—IQlT = max. 22.5 mA

'

sonf—————- / ? 0

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

77693421
= = = with gate resistor of 12kQ+5%
tgg =(052+25 Cy)ps (Cwin nF)

- without gate resistor
t fg=(052+4Cylps (CyinnF)

,//’

o
[

—» teg(ps) typ. values
o o
3 53
\\
\
\
\

o
[s2]

£

o
o

04020 40 60 80 100

— Cyat point X (pF)

AND-OR -GI(1)
ble s

Q Ry Q
E 26N

Wi EGy  EG; W,
Isfe 716

wo® @ @

Jo I3 =

5.1k
AN

w@ ® @

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.
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2.Gl1 DUAL GATE INVERTER 2722 001 08001

AND-OR-CI (2)
' ]2 E

8y Q@R Q;
e 2611
-

W;EGy  EGo W,

VN Is |a 7 le
- VDR
5.1k

2322 574 90007

Wi
N X BC107
sk ] ) BSY39

27k
7250532

N 7

51k Ye k3
OA%5  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
4
—
90% f —— — — — — “0" V level 90%— 4~ "0"V level
07VN
Ve Va Ve Va J
| tid trd 7251406

For further data see Table 2, page B48.
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2722 001 08001 DUAL GATE INVERTER 2.Gli1

7251402

2 trq=(025+8Cy)ps (Cw innF)
312
g
a
2 1 /
v /
2
2 /
06 ,/
04
02

0 20 40 60 80 100
—= Cy at point X (pF)

AND-OR -GI-GI (1)
|

I1 IZ 3

_s8] Q) Ry Q;
‘—‘9’ E 2611
] W, EGy  EG,W,

L
w® @ @

W@ @ G

e} O 7251801

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.

April 1968 l ‘ ‘ ‘ B41



2.Gl1

DUAL GATE INVERTER

2722 001 08001

Time data

90%

Ve

trd

07Vy

Va,

"0"Vlevel

For further data see Table 2, page B48.

AND-OR-GI-GI (2)

. trd
i’ iZ l3
s o Q,
e 2611
s
W EG, EG,W,
Vn !5 I G
- VDR
5.1k
2322 57 90007
W . BCI07
éf.k 1 ) BSY39
27k
© / f 7251400
W 4
v, v
51k P €
0A95  BAY38

Ve

=

7251605

"0"V ievel

Circuit diagram with interconnections to be made externally

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.G| 1

Time data

|
A, v

90°% —

I 1
"0V level 90% f—————— 10 V level

Vo

For further data see Table 2, page B48.

7251404

w g =(03+8Cy)us (Cw innF)
S12
[
a
5, /
g d
? /
?0.8 //

06 /

04 ,/

02

0 20 40 60 80 100
— Cyy at point X (pF)

SET-RESET FLIP-FLOP

) 3
8 NQ‘ Ry Q;
@ e 2om ®
—1Pw,EG, EG, W,
s| |« G
Gy Gy 7247267

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 A%
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 -Vq = 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%—— T T"O"V Level
Vo,
o to !

—'T"O" V tevel

07Vy

7247261
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2722 001 08001 DUAL GATE INVERTER 2.Gl1

trg = typ. 0.5 us (delay from G2 to Qj, or G} to Qp, with a square wave
input signal)

tr = max. 0.7 wus (at maximum transient load e.g. 3 x GIl or 2 FF3/FF4)
= max. 1.5 wus (loaded with 9 x GI1)

to = min. 2 us

NON-INVERTING AMPLIFIER or RELAY DRIVER

AN N
R. ) I
[}
AT Ty Q
e 2611
e (2
W, EGy EGy W,
sl I« ] I
72472681 @9 @ $

G
Circuit diagram with interconnections to be made externally

When used as non-inverting amplifier an external resistor Ry = 2.2 k2 + 2 % is
needed between Q) and V.

Input requirements

Input at G:
Output transistor non-conducting (output level "negative high')
Voltage -Vg =min. 0.7 Vy

max. - Vy
Transistor conducting (output level "negative low")
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:
11 x OA85/0A95.
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2.Gl1 DUAL GATE INVERTER ‘ 722 001 08001

Output data (as non-inverting amplifier)

Output Qg :
Transistor non-conducting (output level "negative high')
Voltage -VQ 1 " 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 12kQ2+5%
tfd =(0.7+3.3 Cw)us (CwinnF)
—— Without gate resistor

@ tfg=(07+5 Cylps (CyinnF)
312
]
>
g
pg ki
@
2
e
- /] 4
+

/ /,
t g

7

AN
\

N

////‘
Ve
»d

o

@
\

\

0.7

0 20 40 60 80 100
— Cyy at 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
Voltage

Available direct current

SURVEY OF OUTPUT DATA
Table 1

(output level "negative high')
—VQl =abs. max. 15 V

(output level "negative low™)
-V =min. 0 \
AU hax. 0.25 v

—IQlD = max. 65 mA

preceded by
AND-AND
applied configuration AND i;’g?g? -(?)b D
AND-OR (2)
-1QD -lQT -Igp -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

April 1968 ‘ ‘
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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 X3 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 1N Q
Weight : e PS2
ght : approx.20 g 9
~tPaw X X,

e [ r

7250228

drawing symbol

CIRCUIT DATA

il

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

1)
=
]

—

1

TR
moZXOomX
N
|

OO 00O WN
1} I

—

"
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PS 2 PULSE SHAPER 2722 001 11011

X
1
T
Ry Ry
Ao Ry Cy
2
W
R,
d g J
3 S =
2R R =Ry
< < <
5
EC ! 7250227
wl 9
o
E P

Power supply Circuit diagram

Terminal 8=VyN=-6 V5% -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 (Tampb = 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 ==-7.5V
Current -Iyy = max. 0.1 mA = 15 mA

oper ating limiting value
Voltage -Vw = max. -0.17 VN =-10V
Current Iyy = max. 0.05 mA

(at -Vw = 0.2V)
= max. 0.1 mA

(at VW =10 V)

Hysteresis (difference between ON and OFF tripping levels)

EXTERNAL SOURCE

I R ' v
Vi i VaI ] PS2

7250229

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

Tamb = min. 0 °C Tamb = min. -20 °C
AV, = min. (0.07 Vy - 0.033 R})  AVj = min. 0.07 Vy - 0.05 Ry)
S oAV
AVB~ 1370.057 ], AVB~ T30.070 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
! _E PS2
! w
G O'_@'— 7250230

For this operation terminal A has to be connected to terminal W and the input
voltage V5 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

negative high")

= min. oV
Voltage VG - max. 0.2 V
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

= . 0.
Voltage —VQ _ Ela: (2) :II
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

1

Voltage VQ = max. VN

max. 0.65 mA
(at VQ =0.7 VN)

i

Current Iop

B52 “ H April 1968



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
|-50%
Va
~~~~~ +—|-N<0%
ted tea| (tel,
725023
Unit fully loaded
Rise delay tyg = max. 0.7 us
Fall delay tfg = max. 1.2 us
Fall time tg = 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 PR1 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 [s
) 1N Q
We .
eight approx. 20 g ol PRI
Llp
w A B
T B

7250049
Drawing symbol
CIRCUIT DATA

not connected

1

Terminal 1

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 +6 V
10 = E = common supply 0 V
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PR1 POSITIVE RESET UNIT 2722 001 22001

8
N
7250052
Ry
w R
2 TR,
‘%Ra %Rﬁ
R, Tlcl
Rs
A OF P OP B
3 10 4 9 5
Circuit diagram
Power supply
Voltages
Terminal 8:Vy= -6V £5%

9:Vp =+6V +57%

10 : Vg = 0 V common
Currents (at nominal voltage)
IN Ip
W -input at "1" level -3.5mA 1.1 mA
W -input at "0" level -7.5 mA see diagram on next page.
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2722 001 22001 l POSITIVE RESET UNIT PR 1
1

7250226

E 60
=
o ]
//
%
20
Pl
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 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).

= min 0 v
Voltage Vw . max. 0.2 V
limiting value Vw =max. 6.5 V
Required direct current IwDp = min. 0.1 mA
Required transient current
averaged over 0.7 us IwT = min. 0.08 mA
Transistor TRy non-conducting
=min. 0.7 Vy
Voltage Vw . max. VN
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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 Igp = min. 15 mA
A and P interconnected = min. 30 mA
B and P interconnected =min. 40 mA

Voltage o)

1

max. VN

B58 ” “ April 1968



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 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). |
|- 2

Frequency range 0 - 100 kHz o Q Q2
Permissible ambient temperature -20 to +60 °C N N
Wei —E 0S2
eight approx. 20 g ol
L

W A K
317 (|4 6
I l l I 7249635

Drawing symbol

CIRCUIT DATA
K N Qz G
49 5I 29 1
2R 5 2Rs :%’?4 R Rio
1 467 3 il 1
W1,
4 SR
TS £770b
%
JAP
N
D
70 60
A L
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ONE-SHOT MULTIVIBRATOR

2722 001 10011

Terminals

1 = Q, = output 1

2 = Q2 = output 2

3 =W = d.c. input

4 = K = forexternal capacitor
5 = not connected

Power supply

8 :VN= -6V +5%,
9 :VP=+6Vi5%,
10 : VE= 0V common
Notes

O o N O

10

'N

'p

i

= for external capacitor
= trigger input
supply (-6 V)
= supply (+6 V)
= common of supply (0 V)

= 8.8 mA
=0.4 mA

nominal value

- The data given apply to the most adverse supply voltages

for a combination of units, namely i\ ==5.7V cdeP=6. 3V.

- The temperatures =20 °C and +60 °C, and the tolerances

on the supply volt
N s

ages 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.

Voltage levels

ov

N
max. —VN
min. O \Y
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 us lAT = 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 t = max. 0.4 s

with acapacitor of min. 200 pF

between terminals K and L f = max. 0.7 s
Duration of driving pulse H = min. 1 s
Recovery time ty = min. 6 s 2)

when the duration of the output 2

pulse (fo)exceeds 7.5ps ty = min. 0.8 t_ )
Input noise level Vn = max. | V peak to peak
OUTPUT DATA
Voltages and currents
Transistor_conducting Output Q, Output Q,
Voltage -VQ =max. 0.2V max. 0.2V
Available direct current —lQD =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 Output Q Output Q,
Voltage -VQ =min. -0.7 VN min. -0.7 VN
Available direct current IQ'D =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 outpur pulse, if the duration of the input pulse is longer.

2
) The recovery time ty is startingat the trailing edge ot VA when t. > t and

1
at the trailing edge of V - , when E>t

Q2 1
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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".

90% 90%
inputA Vapg
10°%, 10%
12
0%
output Gy {
e
output Q,
= i ts
—— 7243554
Unit unloaded Output Q, Output Q,

i = - + . 0.4
Rise delay td frA max. 0.4 ps
Rise time i'r = max. 0.2 ps max . 0.2 ps

= + . 0. -
Fall delay fed f.a * max 0.5 ps
Fall time tf = max. 0.4 ps max. 3 ps
Duration of the output pulse
Unit unloaded
Intrinsic value t,= max. 4 ps
1
With resistor of 12 kQ )
between terminals Q; and W t,= max. 2 ps
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
B62 ” || April 1968



2722 001 10011 ONE-SHOT MULTIVIBRATOR 0Ss 2

10 T T T
(psec)|
5 d
4
3
10°
5 - F
.4
g T
2 // L
|
'f {
10
5 AN —1 =
2 .
; I8l I i
0 2 s 100 2 s 0 2 s 10
7240614 C(oF)

Stability of pulse duration

A variation of the supply voltage V| of 5 % varies the pulse duration by less
. . . N
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 puise 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 Q
i . o e PD1
Permissible ambient temperature : =20 to +60 C =lp
. WA K L GEG
Weight : approx. 20 g T F FLEE
7249711
Drawing symbol
N
e
§§R1 3R, 2R, éRs §§R7
< @Dz < <2 < S
N
~ TR, a
0 ® T, _{—f—
AoL@_ D3 D 1 >
VDR P
i AL ” 2 ZRe
T Tob Re | =
KO——3 ! E§R3 <
Lof— 2 _
D‘ 7250268
is 2 e Lo ls
EG G W E P
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PD 1 PULSE DRIVER 2722 001 13011

CIRCUIT DATA
Terminal 1=A = trigger input 6 =1L =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 ==6V+5%, -l = 26mA (T] conducting)
=51 mA (T2 conducting)
9:Vp =+6V+5%, Ilp =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.

- The temperatures -20 °C and +60 OC, and the tclerances
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.

ov

90%

‘10°/o
t2
VOInge VAM = min. -0.7 VN
= 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
Ia7 = min. 1.5 mA
(practically independent of rise time)
t. =max. 0.7 s
ty = min. 1 s
t =min. 6 s

(without external capacitor)

t =min. 11 Ms
(with Cpx1 = 1000 pF between

terminals K and L)

Type of diodes and maximum number to be
connected in parallel at terminal K:

6 x OAB5/0A%5.

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

the gate.
Gate_open Cate closed

Voltage Vg =min. 0V 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 IGTZ 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

=min. 8.5 ps min. 25 ps

=min. 24 s 75 s
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PD 1 PULSE DRIVER 2722 001 13011

fo open gate to close gate
When the gate level
changes within 1 ps
after the positive going
edge of the triggersignal:
Without external  t s min. 6 Ms 0
capacitor 9
With external =min. 1T 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.

- 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 Ty non-conducting:

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

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

Transistor T1 conducting:

Current (limiting value) -l =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

Transistor conducting:

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
signai as specified under
INPUT DATA.

frd = an +0.2 ps
(fully loaded)

Unit max. loaded with:

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

Y% = max
Q

-1 = max
QD

Bl = max
QT

—VQ = min.

= max.
90%
input A
10%1 i
tras 1,

90%.

- 0.7 Vi
-0.84V)

90%

10%

outputQ
10
trd ta
F T 7245039 1
ext. capacitor between
tr+to: terminals K and L :

max. 1.5 ps
min. 1.2 ps
max. 2 s
max. 4 ps

none

none

none
Cext = 1000 pF + 5%
(absolute max. value

of Cext).

The recovery time ty is starting at the trailing edge of V5 when t1>t_ and at

the trailing edge of Vo

when t_ >ty (1 = duration of input pulse V).

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.

April 1968 H

“ B69






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,

rF4, GlI1, 1A, A 2and OS 2

The output loadability is 400 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.

Frequency range 0-100 Hz

Ambient temperature range: -20 to +60 °c

Weight : approx. 60 g
CIRCUIT DATA
Terminal: 1 =E = common supply 0V

2=P =supply 6 V
3=NI1 =supply -6V

4=N2)
5= NZSZ supply abs. max. 60V
6=Q = output
7=W = input
Power Supply
Terminal: ]:VE = 0V common
2:VP = 6V +10%, lP = max.

s

_3_ N‘ Q N2 .ﬂ
e PA1
p
W
"|7
7249634
Jlg, N, N, Q

20 mA 1) 2)

3: VN] -6V £10 %, _lNl =max. 70mA (T,non-conducting)

4? =max. 110mA(T

=max. 60V, —IN2 = max.

(VN2

2conducﬁng)
600 mA~ 1) 2)

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

2) When -V
well, otherwise transistor T2 may be damaged.

is applied to the unit ,care must be taken that Vp ispresent as
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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.
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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 v, = e 02 Y
Current Iw = min. 2.5 mA 1)
Qutput-transistor non-conducting
Voltage -VW = min. 4.25 V
Limiting value = max. 13.2 V
Current -lw = min. 0.1 mA 1)
OUTPUT DATA
Output Signal Characteristics 2)
Output transistor conducting
Voltage —VQ = max.0.75V
Load current -,Q = max. 600 mA1)
Output transistor non-conducting
Voltage —VQ = max. 60 V (de:pen.denf onthe value of
VN2 which is abs. max. 60 V.)
Leakage current —IQ = max. 14.5mA 1)
7%
(&
s gl Lt vl

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 = =5.4V and V, = +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

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

Rise delay fg = max. 15 ps
Rise time fr = max. 120 ps
fall delay teg = moax. 70 ps
fall time te = max. 60 ps

The unit is 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.

600

400

2004 300 ma

0 T T T T T

0 10 20 3 20 v
7242202 0 0 0 60 — VN2 v
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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 Dg and Dj( 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 , 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 2722 009 00011

0 3 9 4 8 5 7 6
? Q 46
A B ] c p, D
It 2 1 2 1 2 1 Iz
Ay QG Ny G Oz oy G Gy iy G 0y
[de FF3 e FF3 e FF3 [de FrF3
k] k] 9 9
Pwia AW, K Pwy A AZW; K Pwy A1 AW, K PwiA1Az Wz K
s |« | [5 |7 6 ln la |5 [7 g II.JJ IST 6 Ia ’3 ]5 l7
Al ]
D ®o £ ®o
Vi o
022-P
©23-E
_o21-N
Ny 18 129 17 g 16 o 15
3 F 6| Ty H
1 2 1 2 u 2 1 2
Lejy Qi Q2 Lely, Qi Q2 gy Q1 Qa Lely Q1 Qz
L FF3 L FF3 de  FF3 Lo FF3
WA AW, K Pw, AL AW, K Pw, A AW, K Pw, A AW, K
553'5]7 553|5y Gb]l5]7 543|5|7
| [ H H
20
20 @0 @®os Do @o.

Vao
7263760

Terminal

1=V] =reset input counter 1 13= Q]G = output 1 flip=flop G

2=A; =a.c. input counter 1 14 =Qqy = output | flip-fiop H
3= Qgy = 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 = Q¢ = output 2 flip-flop C 17 = Qo = output 2 fiip-fiop F
6 = Qqp = output 2 flip-flop D 18 = Qop = 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 = Qqp = output 1 flip-flop B 21 =N = commonnegative supply
10 = Q5 = output 1 flip-flop A 22=P = common positive suppl)rzz
11 =Q g = output 1 flip-flop E 23=E = common supply 0V *
12 = Qq = output 1 flip-flop F
Power Supply
Terminal 21: VN ==6V + 5%, —|N = 70mA { Nominalvalue of the
22: Vp =16V £5%, lp =4.8mA § current
23: Vg = 0V
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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
VN =S5 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

d d i i

max 14.5
180.3 > ]
— 1 1
rC C C C 2
C C C C 3
U U
- - - - 5
o ™ o o 6
v [T wo w F O 7
[T [ wop wooL K
C C F C o
L - L :0
- - @© !
- r | =
7 ] 7 ] Wi
] ] ] ] 150
- - - - 160
4 o 4 o 4 o 4 o o 70
w w w u 18—
- w e w - w 9 w
- - - = 190 }—
SRR EN (E R BE
E] - < - < 21—
~ - - - 22| —
(I Yy 23

7263761

INPUT DATA

Input Signal Requirements

A positive-going voltage step is applied to terminal A. This voltage step ad-

PP —e | I T e S
vances the counter one position.

ov

7242569
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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 IA]D(IAZD) =min. 1.75mA
Required current during the transient
averaged over 0.4pus Ia1T (a27) = min. 6mA
0.7 ps =min. 4.5mA
Rise time tr =max. 0.7ps
Pulse duration f = min. Tps
to = min. 8 s
Input noise level A = max. Vv

peak to peak

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 Q,-terminals
to reach a "negative-low" level.

Input level during reset

Voltage Vo1 (sz) =min, 1V
=max. 10V
Current I (|V2) =min. 3.6 mA

During counting it is recommended that terminal Vy and/or V5 are connected
to a voltage level.

Voltage -VV] (-Vv2) =min. 0.4V
=max. 15V
Current —lv‘ (-|V2) =min. 0.12mA (at - 1 (—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

Qutput Signal Characteristics

Transistor non-conducting

Voltage: -Vq = min. —O.7VN

Available direct current lQD =max. 0.7mA

Transistor conducting

Voltage -Vq=max. 0.2V
= min. ov
output Q1 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. averaged over
available 0.4 11mA 1TmA 4mA 5mA 6mA 1TmA
current <K
during
transient |averagedoverl 14mA | 14mA 9mA | 9.5mA | 10mA | T4mA
_IQT O.7ps
e o S 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 o 1 2 3 4 5 6 7 8 9 0

mput Ay () — L LT LU LT LT LT

ov

output GZA(QZE)——! — /1 w ov

output Qzp (G 2F) w ov
output GZC (QZG)——___" ’— ov
outputQyp (QzH) ov

7243762

The output levels at the Qp-terminals are shown in the figure above.
Note that when a Q) output is at "negative-low" level the corresponding Qy
output is at "negative-high" level and vice versa.
After 10 positive-going voltagesteps at the input terminal Ay (A,), the output
terminal Qyp (Qpp) 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 1.6mm)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
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2722 009 00021 REVERSIBLE COUNTER BCA 1

Power Supply

y
. . __ % -l =
Terminal 21: VN T 6V £5%, -l = 55mA ( Nominal value of the
22: Vp =46V £5%, Ip = 3mA current
23: Vg = OV
Notes - When a current is flowing towards the unit, the positive

sign is used

- The data given apply 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

(i d Jd Id |

180.3 max 14.5

- > e
[ - b ‘ -_
- - . 2
- | L C 3
F L C C C “
<+ b <+ 4 F 4 F| o R 5
w . [ - w - w - w - o 6
('S L (TR L w L w L w L 7
L L L - L 8
L - - F - 9
. L L - - 10
- - b |- - © n
—r —r - — —* pac} 12
o - = ~ ~ o 1B
b A - - B 14—
- - 4 4 4 15{—
' B 9 . N 16{—
- I = [ - N - [ -~ I 17{—
- ] - ] - v - o - h o b
I [ — — — 18
9 ® 4 N = [ - N h ] 19—
4 4 - - 4 —
] ] ] ] ] 20([—
_ 4 4 4 4 (.
4 n 220
v 23—

7243757

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

Volfqge VAM =min. —O.7VN ov
=max. = W
-Vp =min. ov
=max. 0.2V
Required direct current Ia1p (la2D) = min.  8.8mA
Required current during the transient:
averaged over 0.4ps lA]T (IAZT) =min. 30mA
0.7 ps =min. 22.5mA
Rise time t, =max. 0.7ps
Pulse duration t] = min. 3ps
ty = min. 11 ps
Input noise level V,, = max. 1V p-p
Gate Input Signal (G and G5 or Ggand G4 terminals)
Ad.c. voltage level is applied to these G-terminals
gate open gate closed
Voltage Vg = min. ov min. VaAM
=max. 0.2V max. VN
Required gate current caused by
negative transient of Vapm IGD =min. 1.75mA min. 1.2 mA
Required average current during the
positive transient of Vi 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 tgg = min. s min.  1ips
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 Q-terminalstoreach a "negative high" andall Qp-terminals
to reach a "negative low" level.

Input Level during Reset

Voltage Vv, = min. v
=max. 10V
Current Iv =min. 4.5mA

Duringshifting it isrecommended that terminal V is connected toa voltage level:

Voltage =V, = min. 0.4V
= max. 15V
Current -l =min. 0.15mA
(at—\/v= 0.4V)

QUTPUT 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= mox. 0.7mA
Transistor conducting
Voltage -V~ max. 0.2V
= min. ov
flip-flops flip-flops
B-C-D A-E

available current averagedover 0.4ps [max. 8 mA[max. 9.4mA

during the transient -l T|averagedover 0.7ps  |max. 1imA|max. 12.4mA

available direct current "QD 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 end terminals 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 0 1 2 3 4 5 6 7 8 9 0

ov
mput Apforward — L] LI LT LI LT L LTLTLTL
ov
output Qqp _[ |
ov
output Qg ___I _l—
ov
outputQic .—J ;_—
ov
outputQyp ___._——__.___[ —I———
oV
output Qi J L_
outputQyp ) ov
]
outputQ —_— 0V
® T I_—
outputQye — ov
— —
outputQ ov
2D —————-—1 —
outputQ ov
* 1 —

. inputA2,

reverse

0 9 8 7 6 5 4 3 2 1 0 position

7243758

Note thatafter 10 positive-going voltage steps 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 Qy-terminals
being at OV level.

B86 ” H April 1968



2722 009 00031 DCA 3

DECADE COUNTER AND
NUMERICAL INDICATOR TUBE DRIVER ASSEMBLY

TR

RZ 22603-6

This assembly contains one decade counter together with the‘dec'o.ding 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
DCAZ3), this printed-wiring board of standard dimensicns (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

riLes2e
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2722 009 00031

DECADE COUNTER AND NUMERICAL DCA 3
INDICATOR TUBE DRIVER ASSEMBLY

Terminals o components side 23a
| - — . -]
1= not connected 1 23
2= internal connection
3= not connected
4= internal connection
5= 1ot connected
6 = not connected
7= not connected
8 = not connected
9 =3 =Q)a = output 1 flip-flop A
10 = B = Qqp = output 2 flip-flop B
11 = not connected
12 = C = Q¢ = output 1 flip-flop C
13 =D = Qqp = 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 = Wqg = Wy of flip-flop A
18 = Wy = W) of flip-flop D
19 =Wg = W1 of flip-flop C
20 = not connected —
21 =N = common negative supply -6 V E
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 = Qs = digit number S
6a = Qy = digit number 4
7a = Q3 = digit number 3
8a =Q2 = digit number 2
9a = Q] = digit number 1
10a = Qo 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 = Wo of flip-flop D
17a = W3 = W, of flip-flop B
18a =W, = W of flip-flop A
19a = Ay = 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 2722 009 00031
INDICATOR TUBE DRIVER ASSEMBLY

Power supply

Terminal 21 TVN = -6 VE5%, ~-In= 42 mA nominal value
22 :Vp = +6V£5%, 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 Vy = -5.7 Vand Vp =+5.7 V.

- The temperatures —209C 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 terminal Aj. This voltage step ad-
vances the counter one position.

Voltage VaM . r’E;?( ~0.7 ;’E
Vo - 2:;1( 0.(2) X
Required direct current IAip = 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 ty = min. 1 us
%] = min. 8 us
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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 Qj to reach a "negative high" and all terminals Q2
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 V) is connected to a voltage
level.

= min. 0.4V
Voltage —VVl = max. 10V
Current —I'\]l = min. 0.12 mA (at —V\/1 =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 max. 15 mA
Transistor non-conducting

Voltage Vw - r;;r:{ 01(2) }\77
Current Iy = 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 megative AND-gates. Output D of the last

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.

T3 A~
11ip —f}.up
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DCA 3 DECADE COUNTER AND NUMERICAL 2722 009 00031

INDICATOR TUBE DRIVER ASSEMBLY

Output transistor conducting

Voltage —VQ = E:}l( 0 (2) z
A|K| B |'1§ ICIE lDlﬁ
Available direct current (in mA) _IQD =3.4]1 62.15{ 3.9 31 3.9 615.1
Available transient current
averaged over 0.7 us (inmA) -Iop = 91141 8.4112.918.9112.91141 14
Output transistor non-conducting
Voltage Vg e 0.7 xg

Available direct current (in mA) Igp = 0.110.13l0.1l0.1l0.1T0.1T0.13]0.1

Numerical indicator tube driver

The outputs Qq (terminal 10a) up to and including Qg (terminal la) have to be
connected to the pins k(g 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

n

Voltage VQ max. 3.2 V

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 Ry for the various indi-
cator tubes over the whole temperature range is given in the following graphs.
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2722 009 00031

DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

7253859

[ I T |
ZM1000 ] |
|
600 7 f 1
Vy |
(V) e
f Tamb=—20°C_| N
I.<4.5mA
500 /
/
/ ] g
Tamb = +60°C
%00 L L 11 I,21.5mA
+10% | i | //
350V I T
=10%. l P
ey snmm
300 A
/ ’ | * example
JARIIRY ] Vo= 350v 210% | |
/ ! // i R _max113 kQ
/ g | %% min 56 kR
200 L T T TTTT
0 50 100 150 200
—» Rq (kS2)
72513631
[T /
ZM1020
600
Vb /
(V)
T | Tamb=-20°C I
I, $3mA
500 //l
/ pd
Tamb = +60°C| Y
I, 2ma /
7/
400 / /
I p4
+10% f //
350V . [ i 1/
~10% i -i—-—-_-—<,(//
300 - A
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DCA 3

DECADE COUNTER AND NUMERICAL
INDICATOR TUBE DRIVER ASSEMBLY

2722 009 00031

7251264
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}—“M pd T A= min 71kQ [
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200 yy. I ] | L
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— Rg (kR)

Wiring capacitance at each Q-output: max. 500 pF

RrROA H H
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2722 009 05001 21D 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, 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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2.ID 1

DUAL NUMERICAL INDICATOR TUBE

DRIVER ASSEMBLY

2722 009 05001

CIRCUIT DATA

Qg o a @; Q Qs Q Q Q
L 8, &, 8 ;B 3, %
R Ry SRs )Rg
TRy R“YR3 TRs RGTR7 TRg R‘STR“ TRy3 TRy; RBTR,Q
VDR =] VDR 3] VOR VDR !'; VDR
RugZ Rt Rsi 3Ry HRaa }?u [JRAB U&s Lﬂ‘*u
_ [ ‘ - é - - oic
D‘@: ic
D3 { Ds Dg Oy —*— 03 Oy —+— Dy Dig D23
PRI ® * ® ® PR
TRyt TRy b7 Oa
S—
Ras Ra7 Ra9 Ry %933 Ras Raz
¢ 21 N
3 5 6 9 OL 8 10 7
A A 8 B c 9 D 0
23-23a
OE
Qg Qj Q' Q" Q, Qs Qf [} Qf Q'
re e Joe o Diso oo e o Joe w0 | |a,
— R, =R, Rg Re Ry
: 5 © 10 O+ @)
-
- E R R
- TRy R‘ZWA TRg R‘IRE TRio R 12 TRy, R‘Bmws TRy E OTRzo
= VDR =] VOR S| VDR [Z]VDR VDR
Rso= R22 Rs2 SRy, [}RI.O EIRL.Z ];]Ru. L:Iﬁus Hpus
_ _ - _ T 1 e
D, 20 1.
x 0, .0 Dio Dig [+ 014 Dig —— D Dz )
\1:'\‘?:; €363 EINE S ® ® I E
Os )
TRy, TR,
Ras Ras 2R3 R %R% R3g Rag
13 &)|5 0!6 0|9 1% ()‘B \‘70 17
A I 8’ 5 c o o 5
a components side 23a
| O — - > w )
. 23
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
= put Q . P p 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 21D 1
DRIVER ASSEMBLY

i

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

lla up to and including 20a = numerical outputs Q'p up to and including Q'g to
drive numerical indicator tube 2

Power supply

Terminal 21 : VN = -6 V £ 5%, -In = 8.5 mA nominal value of the current
22 : +6V+5%, Ip 7 mA required for one ID1
23 : Vg = 0V common

<
jae]
]

Notes

- The data given apply to the most adverse supply voltages for a combination of
units, namely: V= =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.)

= min. oV

Voltage V1 max.0.2V

A, A', A, A'|B,B',B, B, C,C',C,C', D, D'| D, D

Required direct current I 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

Input at negative high level

min. 0.7 VN

Voltage -Vi _ max. VN

A, A", A, A [B, B, B,B,c,¢c,C,C,D, D' D, D

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.
Qutput 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 (Ip) 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 Vi 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

2.1D1

7253859
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21D 1 DUAL NUMERICAL INDICATOR TUBE 2722 009 05001
DRIVER ASSEMBLY

7251264
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Wiring capacitance at each Q-output: max. 500 pF
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27221510001

POWER SUPPLY UNIT

15945/4

Input voltage 220 Vac and 235 Vg
Output voltage +6 Vqc and -6 Ve

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 baseplate 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

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

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 Ve +10 %, -15
50 to 60

%
%

Hz

1 A fuse in the 220 V winding only

6 V, adjustable +3 % (R5, see diagram)

600 mA
450:1
50 mVyms
0.3
0.2 Q
-3 mV/degC
6 V, adjustable +3 % (R10, see diagram)
150 mA
360:1
50 mVyqg
1.5 @
0.5
+6 mV/degC
-20 to +60 ©°C
-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.

B104 H
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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 bc 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.

- 121.8+0.2

Te®

s e

=

Terminal location: 7243649,

1=E = common supply 0 V 12 =W = input PA1l
(interconnected to terminal 1) 13=Q - output PA 1 .
unit nr. II

2 = not connected .
14 =102 supply max. 60 V
3 = not connected 15=Ng PPLy ’
i Z SZ | supply max. 60 v 16=W = input PAL
- 2) unit nr. IV 17 =Q = output PA 1 .
unit nr. I
6 = = output PA 1
182 N2\ upply max. 60 v
7=W = input PA1 19 = N, f SUPPLY max.
S Z §2} supply max. 60 V 20 = N7} = common supply =6 V
2 21 =P = common supply +6 V
10 = = i .
0=Q output PA 1 unit nr. III 22=E = common supply 0V

11=W = input PA1

23 =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).

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 4322 026 34710
FOR FOUR UNITS PD 1

< 121.8+02

. o Ry
8
v
2322212019181716 1516131211098 7 6 S 43 2 1
L 117.5%02
- '7er7892.‘|
Terminal location:
1=Q) = output PD1-I 13 = K3 = extension trigger input
2 = EG] = extension gate input PD 1-1 PD 1-1I11
3 = K] = extension trigger input 14 = EG3 = extension gate input PD 1-III
PD1-1 15=Q3 = output PD 1-III
4 = G = gate input PD1-1I 16 = A4 = trigger input PD 1-1V
5=A] = trigger input PD1-1 17 = G4 = gate input PD 1-IV
6 = Qy = output PD1-II 18 = K4 = extension trigger input
7 = EG2 = extension gate inputPD 1-II PD1-IV
8 = Ko = extension trigger input 19 = EG4 = extension gate input PD 1-1V
PD1-II 20 = Q4 = output PD1-IV
9 =Gy = gate input PD1-II 21 =N = common supply -6V
10 = Ap = trigger input PD 1-I1 22 =P = common supply +6 V
11 = A3z = 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.

LR

3%

s | 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,
1216+ 0.2

™
S
H
o
8
1175+02
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+ 0.2

o
(3

o 0000

DO ¢
000060000

180303

$00¢ ° »E
LTI

e 1175+02 N

7242130

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+ 023

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

o | .






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,

i

I
i

‘175+02 4-17ZL§|5|

P PPLPLLLPLS
iPPP PPPPLPPPPPP
180.3+ 03

W
PP LLLLLLLL LS

PP
4

III’IIJ
I‘IIIII
LPLPLL,

e

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

-8,

207.0

oo.ol.c...c.‘...o...o.

aasaqaae A

m\\ e

Q____,t 72497621

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,

Catalogue number

Material

Contacts

207.0

e

72699421

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

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
2.3.P1 4322 026 35840
2.2.P1 4322 026 35850
2.PL1 4322 026 35860
2.PL2 4322 026 35880
EF1/IA L 4322 026 35890
2.EF1 4322 026 35900
2.IA 1 4322 026 35910
2.EF 2 4322 026 35920
2.1A2 4322 026 35930
2.Gl1 4322 026 34620
PS1 4322 026 35950
PS2 4322 026 36820
PR1 4322 026 36830
Os1 4322 026 35960
0s2 4322 026 35980
PD1 4322 026 30710
PA 1 4322 026 07760

April 1969 H H 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 2.5S51 2722 001 14001 C5
selection gate SG1 2722 001 04001 Co
pulse generator PG1 2722 001 12001 Cl1
e RA2A 2722 001 09011
read amplifier RA2B 2722 001 09021 C15

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.

The switching of the n-p-n output transistor is controlied by a d.c. input level
applied to a built-in pre-amplifier stage.

Frequency range :0-100 kHz
Ambient temperature range: o
operating 0 to 60 Co
storage -25t075 C
Weight :approx. 20 g Jo |7 o I
'—S‘NR‘ S, S; R,
drawing symbol 2581
Ly W W L

Bl -

7251416

CIRCUIT DATA
Ry S,
9

oo

Fig 1
5 2 I

Ly W W Ly 7242043
Terminal 1 =Wj= control input 1

2 = Wy= control input 2

3=N =supply -6V

4 = L9 = current supply T2

5 =11 = current supply T1

6 =Rg =switch 2 in
7=5; = switch 1 out
8= = not connected

9 =Sgp =switch 2 out
10 = Ry =switch 1in
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2.SS1 DUAL SELECTION SWITCH 2722 001 14001

Power supply
Terminal 3 :Vy=-6V £ 2%, -—lN = 8mA (nominal value)

Terminals 4 and 5 via a current stabilisation circuit (either resistor or tran-
sistor) to V

P
VP=+6V4_'2%, |P=mux 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-'rermincls)*

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 selectionswitches operating at the negative supply voltageside of the
matrix (terminals 5 of both units 2.SS1 in Fig 2):

Required current I, =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 selectionswitches operating at the positive supply voltage side of the

matrix (terminals 4 of both units 2.5S1 in Fig 2):

Required current IL = approx. 23mA (25 mA)**

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
|L = 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 2'551

- For memories in which the group selection principle is applied a voltage
of max. 2 V can be tolerated across the drive wireduring 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 igRs =max. 250 mA (310 mA) ™"
Voltage VRS =max. 0.8 V peak

Current IRS =max. 0.1 mA

//;V Tz Fig . 2

output PGT

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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2722 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 -25to +75 %

Weight : approx. 20 g o o
i Q @,
, G
drawing symbol L W, W, Wy W, W L,
el lllbT
7251409
CIRCUIT DATA
2 3 4 5 7
W W W, W L
7242644
Terminal 1 =W = 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 =11 =Read/Write control input 1
7 = L2 = 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

Power supply

Terminal 8: VN= -6V +2%, - 'N = 2mA (nominal value)

APPLICATION DATA

The unit isnormally used in combination with the dual selection switch 2.55 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, this connection is done directly
or via adequate amplifier stages.

Voltage -~ VW =max 0.2V
Required current IW =min 1 mA at VW =0V

Read/Write control input (L-terminals)

The L1 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 L respectively L2 terminals are driven directly orvia
a 2.1A1 - 2.1A2 amplifier chain.

Voltage - VL =max 0.2V

Required current |L =min 1mA at VL =0V

Output (Q-terminals)

The Q terminals are directly connected to the W terminals of the driven dual
selection switch (2.551).

Notes - Whena current s flowing towards the unit, the positivesign
is used.
- Unless differently specified, all voltage and currént 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 : 0 - 100 kHz Il J« |
Ambient temperature range: o 8 NM L S RK_z_
operating - 20 to +60 oC N PG1 ol
storage -25to+75 C
. . AW
Weight :  approximately 20 g a0

72510

drawing symbol

CIRCUIT DATA

Terminal = drive current input
= to be connected fo terminal 4*
= to be connected to terminal 4
= drive current output
= common supply OV
= terminal for external capacitor
= supply - 6V
= supply - -6V*
=d.c. input
= trigger input

Flg 1 7242642

* Dependingon the application, see Fig 4 and table "Switching anddelay
times",
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PG1 PULSE GENERATOR 2722 001 12001

Power supply

Terminal 5: VE = 0V common
7or 8 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 IA 2 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

AAAA

WWW
K ‘ 0A200
Q Q :7
Mo Nt 46 SR
E 2.IA1 E R Y WWWA—0 Vp
S
Py W, W, P s e
Jg J2 of M L SRz
N I — E  PGI of
2 [ A
10 9
N, & %\ F'——]
2.2N1 1 0A200
o 46 .
il Wy e \'j/ VWWWA—O Vp
v e r (Lg / 116 1« 1
5 & oaz00 o SR
5 3
Driving circuit for Z-wire sle PG 1 o
A
16 9
Fig 2 oa200 N
4¢ MWWW—OVp

72 46475

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 (ke 60 °C
Current IRS max 250mA 310mA  250mA
Volfage VRS max 1 .5Vpeqk 1 .7Vpec|k 1 .SVpeqk

o
For temperatures between - 20 “and +60 © the maximum values for IRS can be
found by linear interpolation.

Current IR =max 2.5mA
at VRS = max  15Vpeak

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.

oVe Qve
7116 “l— 2ls l_
SINM L S Rk HWM L S Rk
e PGA He PG1
AW AW
el s o 1s :;)ifrgrz
[7225366.1) 72453671
memory
cores
b4
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, 4 and 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.

April 1968
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PG1 PULSE GENERATOR 2722 001 12001

3
substitutes < !
actual circuit 3439 Y°
] v
o
substitutes 3 !
actual circuitf;“ﬁ 1’0
p———O
7I s J 1
of M L S

o

A W
0] 9
[ 4é l
=/on200
10 1
Ny, @ Q2 N, 1
£ 24 Ep
Py ow, w, P2
9 12
72472041 15
nF
&84 o 0 0 9
+6V OV -6V 2 +6V 0V -6V 7247205.1
Fig. 4a DRIVING CIRCUT FOR X~AND Y WIRE DRIVING CRCUIT FOR z-WRE Fig. 4b
Fig. 4a Fig. 4b
Input pulse duration t; 2 4 s
Repetition frequency  f; 100 50 kHz
Fall delay tfd = max 0.2 0.2 ps
Fall time tf =max 0.1 0.1 wps
Output pulse duration  to = min -- --
Rise delay trd = max 1 1 s
Rise time ty =max 0.1 0.1 s
—_— ov
90%
Vi
0% _gy
LN
J—— +
Fso% oY
Vo Z
—10% oy
tra, | qcts tra | ptr
T to 7247203.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 RA 2 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:

. o
operating 0 to+ 60 oC
storage -25t0o+75 C
Weight approx. 2 x 20
9 pp g
BYN
W,
O
1 W3
Ty d —
ES J D, 2 4
RS RgZ Ry an frs
'z Bz i T 59K
It
L Il 2
— ;I 2Rg Ty
I P
0 ! 0, Lk
R Z L 1 M K,
] e 2e RA2 A
W, @903 ] P
S W, W,
10LE gép 7265167 h I2
7251477
50K, 8ON e
< 28 X i X L 8
ReZ  ReZ RBZ  RisZ RnE  Ru3 AN 3 RA2 B
3 1 T Cz o, T 1 R i 1 R K
1
7 1 i @ AWM Ds 2
¢ 2 N Q I 3
1= =Ry T AMAMAA 4
B3 1—WW 7251476
i/~ 3 Cy R 6
T gt T >T .
] “ 3 E 8 Drawing symbols
SRy
1 ~Tzeves
100E 9op
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RA 2A
RA 2B

READ AMPLIFIER

2722 001 09011
2722 001 09021

Terminal Location

RA 2 A:

Terminal 1 =W !

2= W2 { input

3 = not connected

4 = W3 = terminal for exter-
nal resistor

5 =K1 = to connect to ter-
minal 5 of RA2 B

6 = not connected

7 = not connected

8 =N = supply -6V

9 =P =supply +6V

Terminal 1 = not connected

2 = not connected

3 = not connected

4 = not connected

5= K2 = to connect to ter-

minal 5 of RA2 A

6=Q =output

7 =S = input STROBE pulse
8 =N = supply -6V

9 =P =supply +6V
10 = E = common supply OV

10 = E = common supply 0V

Power Supply

RA2A:

Terminal 8=VN =-6V £5%, - In =12.8 mA ) nominal val
9=Vp=+6V 5%, Ip =11.5mA j ves

10=VEg =0V common

RA 2 B:
Terminak 8 =V =-6V t 5%, - I\ = 15.3 mA

), nominal values

9=Vp=+6V£5%, Ip= 9.1mAy
10 =V = 0V common
Notes ~ The data given apply to the most adverse supply voltages for a

combination of units, namely Vi = =5.7V and Vp =+ 6.3V,

o o
- 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:

= max 8.5 mV
=min 27 mV

Transistor T conducting

VWiw2
Transistor T3 non-conducting:

VW iw2
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27
22 001 09011 READ AMPLIFIER 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 V| 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 T4 non-conducting: = Vg = max. 0.85V
=min. OV, |S=mox. 2.5 mA

OUTPUT DATA

When Ky -terminal of the RA 2 A is connected to the K2 ~terminal of the

RA 2 B, transistor T¢ 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 -V =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—VG=O.4V - lg = max. 70 pA

The figure below elucidates the two situations, namely transistor T¢ of the
RA 2B conducting or cut-off. lts 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 READ AMPLIFIER 3;;; 88; 838;
RA 2B

<0.85V =<0.85V

ov : ov

>300ns—}—  190%
: ! =>3.24V Vstrobe
Vstrobe . =324V
10%- —i i \ \
]
tr SZOOnsj ! E

IQ at—VG =0.4V IQ at —VQ =0.4V

OmA

72451701

]
:‘_[;{ZOp,s i
I 2.32tq=1us !

72451691

GENERAL REQUIREMENTS
Inhibit Current

1) The rise time t, and fall time tf 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=tp=max. 1.5ps atV;=
27 mV t1mV

2) The minimum recovery time t.o¢
between the inhibit pulse and the
read pulse has to be min. 5 ps
forty =ty =max. 1.5ps at
Vi;=27mV t 1 mV. (recovery
time RA2 A)

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
-Vs =max 0.85V a negative going
output pulse is generated on the
output terminal of the RA2B. The
coincidence of the input voltage
VWIW2 , measured between the
times t1 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 VW1w2, le—=12us

22681711
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CENERAL

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.GI12 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 0OS 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
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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 usedin 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

—» For detailed design and application information the publication '"Practical circuits
with 10-series Circuit blocks" (order no. 9399 263 00401) 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 dlfferenf 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 14.7.0 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.
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10-Series

CONSTRUCTION

GENERAL

56.85m

@®

Q

) o] o] =< A

A ® e o o o o o o o g
c e s e IS

4 1T 161 F_
<208

A

]

E

o

o]

r L

A

c

E

=~

K

y

Low standard case

RZ 22603-9

Assembled printed-wiring board

72492681

Dé6

Aopril 1968



GENERAL

10-Series

CHARACTERISTICS

Temperature range

Operating temperature: -25 °C to +55 ©C,
For temperatures below 0°C, derated output dataare issued inthe individual datasheets.
Storage temperature: -55 °C to +75 °C.

Count rate

For a.c. logic applications: approx.
For d.c. logic applications: approx.

Power supply

30 kHz
65 kHz

terminals operating

2 | 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
April 1968 H H D7






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 cccordmg to mefhod 102A of MIL-STD-202.

Condition D, 5 cycles from - 55 °C to +85 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 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

The time in which the input- respec—
tively output voltage changes from
2/3Vpto 0.5V.

|/

72440551

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 td 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 /

Voutput

 —
7244057

3 Trigger input data FF's and TG's

_______ 2/3Vp
te = fall time Vi
t_ = pulse duration l

Vo=max0.3v
tgs = trigger gate setting time |
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10-Series GENERAL

4 Set/reset input data FF's

t, = the duration of the set/reset (S)-pulse
trec= the recovery time, which is the time between the successive pulses
on the different S-terminals of a flip-flop.

72440611

I trec

5 Inhibiting time between S- and T-signals of FF's

a) ts4 = the inhibiting time between a set(S)-signal and a successive trig-
ger(T)-signal of a flip-flop.

b) t; = the inhibiting time between a trigger(T)=signal and a successive
set(S)-signal of a flip-flop.

Vs Vr
Vo= .3V Vo=max0.3v
osv | 070 osv | o=
h h i
— i

| 23V { %V
Vr : ; Vs I :

: | Vo=max 0.3V : : Vo=max 0.3V

|

Jl | :Z‘ Jr |
72440631 1 t T 724 40841 | t |

st o fo——ts |

6 Trigger gate setting-time : tgs

Ve
The time the gate(G)-signai shall be
present in advance to open the gate Vo | &Y
for the trigger(T)-signal. i

VT

!
|
f
i

7Z6k0s9 |

tos

A mell TOLO
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GENERAL 10-Series

7 Trigger gate inhibiting time : tg;

The time the gate(G)-signal shall be

. V
present in advance to close the gate ¢
for the trigger(T)~signal. 05V |Vy=max0.3v
':
| %3Vp
Vp 'r i
| ! Vo=max 0.3V
| |
I i —
72440601

8 Input data Gl's

ty1 = the duration of "positive low" input signals
fp2 = the duration of "positive high" input signals
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GENERAL 10-Series
INPUT AND OUTPUT DATA
INPUT DATA
. . direct transient
unit terminal note
current charge
FF11, FF12 {G 1.1 mA 1.2nC
2.TG13, 2.TG14, 4.1TG15 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 mA 2.1nC
GAN G 1.1 mA 1.2nC
G 1.1 mA 1.2nC
ost {T gate open 1.1 mA 2.3nC
G 1.1 mA 1.2nC
Tu10, PDTI {T gate open 1.1 mA 3.2nC
RD10,RD11 G 4.7 mA 3.4 nC
PA10 G 5.3 mA 5.2nC
OUTPUT DATA
. . direct transient —_
unit terminal note =
current charge —_
FF10, FF11, FF12 Q1, Qg 8.2 mA 27 nC
2.Gi 10, 2.Gl 11, 2.Gl 12 Q 8.2 mA 9 nC
GAN Q 62 mA 75 nC
O] 8.6 mA 24 nC
ost {QZ 12.8 mA  29nC
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 H H 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 voltage tolerance (12V + 5%) and ambient temperature
between 0 and +55 C. For temperatures below 0 ., derating figures are
issued in the individual data sheets.
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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:

operating -25 to +£‘3)5 °c
belOVé 0TC: dergted output data
storage -55 Cto+75 C
Weight approx. 30g
Case low standard case
nc.ne 6 6 R Q EG nc. N E —
© o0 06 006 0 0 0 0
111212313411451561871781891910
e 6 606 0 6 0 0 o S
nc.nc. 6 C R Q EG D P -
7281440
terminal location drawing symbol
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2.GI10 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 0V
19,P
D, . ] D,
36 R, %@7 § RS hoc
= 5 <
4«6 4 R RO 0EG 17
3 |R2 Lo Cl =R
7 EGo—— Z EEI‘-@'OC 1%
[ D4
3 ——o D 18
Rs% Re
(!)N (l)E 7243886
9 10
— Power suppl
= Terminal 9: V) =-12V +5%, -l = 0.6 mA
- 10: Vg =0V common The current

19:Vp =+12V +5%,
Ip =2.8mA (both transistors non-
conducting) nominal
3.9 mA (one transistor conducting)
5.1 mA (both transistors conducting)

values are

I

I

INPUT REQUIREMENTS (at Vp = 11.4V and V =-12.6V unless specified
differentiy).

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:
12x AAY21/AAY 32
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2722 004 08001 DUAL POSITIVE GATE INVERTER 2.Gl10
AMPLIFIER

Transistor non-conducting (output level "positive high"
g P po g

Voltage at one or more
gate inputs Vg =min. 0V
=max. 0.3V

Total required direct current =Igp =max. 1.1 mA

Total required transient
charge when VGSChcnges

from 2/3fo00 Vin1.5 pys -Qgr=max. 2.1nC
Time data
Pulse duration 1 m?n. 2P5 } See point g
fp2 =min. Ms
OUTPUT DATA (at Vp=11.4V and V| =-12.6V unless specified diffe-
rently).
Voltages, direct currents and transient charges
Transistor conducting (output level "positive low")
Voltage VA =min. 0V
- =max. 0.3V
Available direct current Igp = min. 8.2mA %%

min. 7.0 mA (Tamb = min. =25 C)

Available transient charge

when V~ changes from 2/3Vp

to 0.5V in 1.5 ps Qgqr =min. 9nC o XK
min. 7 nC (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 paralleied,
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
Qg@=min. 7.4nC
lqQD = min. 5.5mA | (Tomb=

QqT= min. 5.4 nC J min-25 ) x*

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

Voltage Vg =min. 2/3Vp
= max. Vp

XOf section "Time deginifions 10-series circuit blocks".
*% Between 0 and -25 "C to be derived by linear interpolation.
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2.Gl10 DUAL POSITIVE GATE INVERTER

2722 004 08001

AMPLIFIER
Time data_
Fall time tg =max. 1.5 ps See point l:
Fall delay tfd =max.'3 s See point 2
Maximum wiring capacitance 200 pF.
%) Of section "Time definitions 10-series circuit blocks".
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2722 004 08011 2.GI11

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 -25 to +g5 °C
below 0 C: derated output data
storage -55C to+75%C
Weight approx. 40g
Case high standard case

G G G ncc R @ EG D N E
e ¢ 0606 00 0 0 0 o
1112123134%51561671781591910
e 6 6 6 6 6 0 0 o
G nc. C C R Q EG D P
7251441 h |2 |3 '11 B
rcsnos
terminal location drawing symbol
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2.GlI 11 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,

Power supply
Terminal 9 AN

1}

=12V +5%, -ly=0.6mA
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).

1l

The current

nominal

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
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2722 004 08011 DUAL POSITIVE GATE INVERTER 2GIn
AMPLIFIER

Transistor non-conducting(output level "positive high").

Voltage at one or more
gate inputs Vg =min. OV
=max. 0.3V
Total required direct current -l 5 =max. 1.1 mA

Total required transient
charge when V = changes
from2/3Vpto 0.5V in 1.5 ps
-Qgr=max. 2.1nC

Time data

Pulse duration tpl
rp2

min. 6 ps
min. 6 ps

] See point 8’k

OUTPUT DATA (at Vp=11.4and VN = -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 lQD =min. 8.2mA

=min.* 7.0 mA (Tgmb = min. =25 %)™

Available transient charge
when V@ changes from 2/3 Vp
toOVin 1.5pus QQT =min. 9nC
=min, 7nC (Tgmp = 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 resistorsR 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)

)abk

kk

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

Voltage Vq =min. 2/3Vp
=max. Vp

%  Of section "Time deéinifions 10-series circuit blocks".
% % Between 0 and - 25 C to be derived by linear interpolation.
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2GI1N DUAL POSITIVE GATE INVERTER 2722 004 08011
AMPLIFIER
Time data_
Fall time tf =max. 1.5 ps See point 1:
Fall delay tfg =max.3 ps See point 2
Maximum wiring capacitance 200 pF.
% Of section "Time definitions 10-series circuit blocks".
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2722 004 08021 2.Gl12

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

terminal location drawing symbol
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2.Gl12

DUAL POSITIVE GATE INVERTER
AMPLIFIER

2722 004 08021

CIRCUIT

Terminal

DATA
1=G =gate input
2=G = gate input
3=G = 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

o
|
-
I

connection collector resistor
16 =Q = output

17 = EG = extension gate input

18 =D = anode separate diode

19 = = supply +12V
D Oz
! ‘STP G
6 o 2 A
3 2R Ry Rg RyZ G n
»6 D [ 3 5R Rls 3 OEG 17
36 oL nglcu Qa Gl 2, D

>

@
Y
~ (%}
AMAAN@-ANA

mVV
FS
o O
5 F

g (L 7243888
N o E

Power supply
Terminal 9 :VN=-12V 25%, =-IN=0.6mA

10 : Vg =0V common
19:Vp =+12V + 5%,

Ip = 2.8 mA (both transistors non-conducting)

= 3.9 mA (one transistor conducting)
= 5.1 mA (with transistors conducting)

Current

values
are

nominal’
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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. OV
=max. 0.3V

Total required direct current -l 5p = 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
. o *
Pulse duration fp1  =min. 6 ps See point 8
fp2 =min. 6 ps

OUTPUT DATA (at Vp = 11.4 V and V) = =12.6 V, unless specified diffe-

rently).
Voltages, direct currents and transient charges
Transistor conducting (output level "positive low")
Voltage Va =min, OV
=max. 0.3V
Available direct current Igp =min. 8.2mA

X%
=min. 7.0 mA (Tqmb = min. =25 oC)

Available transient charge
when VQq 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,

)**

* Of section "Time cleéinifions 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 2722 004 08021
AMPLIFIER

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: IqQp =min. 6.7 mA
Q@r=min. 7.4nC
IQD =min. 5.5 mA}
O@T=min. 5.4nC

(Tamb = min. =25 C
Transistor non-conducting  (output level "positive high")

)*iF

Voltage Vq =min. 2/3Vp
=max. Vp
Time data_
Fall time tf =max. 1.5 ps See point ]:
Fall delay tyd =max.3 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 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 at
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 +55 oC
below 0 °C: derated output data
storage -55Cto+75C
Weight approx. 30g
Case “low standard case

e |6

nc. ES nc W nc. @ nc. S N E Q Q
e o 06 o6 0 0 o 0 0 o 2 12
1,23 .4 5 _6_7_8_9_1 ES ES =
N 2 3" % B B 17 18 B 8 FF1 18
e 666 6 6 ¢ & o =15 0 S

nc. ES ne W nc Q@ ne S P W

72514% la
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
3 = not connected
4 =W = extension trigger gate
5 = not connected
6 =Q = output
7 = not connected
8=S =set/reset input
9=N =supply -12V
10=E = common supply OV
11 = not connected
12 = ES = extension set/reset input
13 = not connected
14 =W = extension trigger gate
15 = not connected
16 =Q = output
17 = not connected
18=S = set/reset input
19=P =supply +12V

IS?P

R33
4 W 0——-{
Rs
7243889
gN gE )
3 10
Power supply
Terminal 9:Vy =-12V +5%, -l =0.6mA | o1 alve
10: Vg =0V common of the current

19:Vp =+12V +5%, lp =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.
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2722 004 00001 FLIP-FLOP FF 10

=min. 2/3Vp
Voltage Vs _ max. + Vp
Type of diodes and maximum number
connected in parallel at terminal ES:

12 x OA 85/0A 95

=min. OV
Voltage Vs - 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 s —QgT1 =max. 2.8nC
Time data
Pulse duration t =min, 2 ps . "
P
Recovery time trec = min. 15 ps} See point 4
Base-input (W-terminal)
Capacitance (wiring + output TG13/
TG14/TG15) Cyw = max. 100 pF

OUTPUT DATA (at Vp=11.4V and VN = =12.6 V, unless specified differently).

Voltages, direct currents and transient charges

Voltage \e) : ::; %\/3 v
=min. 8.2 mA

Available direct current

'QD - 1in. 6.6 mA (Tamb=min.-250C)"*
Available transient charge,
when VQ changes from 2/3 Vp

to 0.5V in 1.5 ps QqT= min, 27 nC

T min. 22 nC (Tamb=min. -250C)**

Transistor non-conducting (output level "positive high")
=min. 2/3Vp
Voltage vaQ _ max. Vp
Time data_
Fall time e =max. 1.5 ps See point 1"
Fall delay tfd =max. 2 us 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 O-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 +55 °C
below 0 °C: derated output data
storage -55Cto+75C
Weight approx. 40g
Case high standard case
Jis I3
EG ES ET ne. Q Q

7251438

terminal location

2
B FFN B[

3
=

n°12°13 % 1B 6 17 B WO
e © ¢ 6 6 &6 & ¢ o 1 l
EGESET W 6 Q@ T nc P — EGGw ETT TETW GEG

Islal3l7 l7hshabs

drawing symbol
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FF 11 FLIP-FLOP 2722 004 00011

CIRCUIT DATA

Terminal 1 =EG = extension gate input 10=E = common supply OV
2 =ES = extension set/reset input 11 = EG = extension gate input

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
190P
D3 T D4
5G SRy 3Ry §§R, o, 2Ry SRy 5 2R, SRy, §§R‘O—@-OG 15
= = = = = 2 = = =
| EGo ESO NI AL\ - oF ©EG n
Ds @907 Dy o2 Lc,  $-8q b \"‘C/-L 2 Doz | Dg !9 Ds
7T o i} 462 T 20 1t @-oT v
W93 N[
4%3 ] p. 4 -4 ]
3ETo— = SWo— z T T g b—owz 3 L—oETn
RiZ RsZ SR SRs ¥ SR 3R,
é T
7243890
N S
9 10

Power supply

Terminal 9:VN:-12V 5%, -lg=1.1mA
10 :VE =0V common
]9:VP =+12V i5%, Ip =7.0mA

é nominal value
of the current

INPUT REQUIREMENTS (at Vp=11.4V and VN = - 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").
d P P

Voltage Vs =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

Voltage

Required direct current

Required transient charge
when Vg 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

-ISD: max. 1. 95 mA
-Qg1= max. 2.8nC

t, =min. 2pus

i
rec r i . ]5 Ms } See pOIl’]f 4

tys = 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 2/:§Vpand Vp) opens

the gate.

1] 1
] 1
max 6x ! |
0ABS/0AS ! T ‘@“;EG
]
'

0A85/0A95

Tesim

Gate closed

Required direct current

Vg =min. 2/3Vp
=max. Vp

Gate extension input EG: max number

of parallel input diodes: 6 x OA85/0A95

Gate extension input EG: with only one
input diode at EG

\V; =min. 0V
G =max. 0.3V

'IGD =max. 1.1 mA

* Of section "Time definifions 10-series circuit blocks".
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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

Time data

Trigger gate setting time
Trigger gate inhibiting
time

Trigger input (T-terminals).

-Qgr =max. 1.2nC

t =min. 29 ps See point ¢

gs

*
t . =min. 29 ps See point 7

gl

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.

Required direct current

when V1 = max. 0.3V

Required transient charge
when V1 changes from
2/3Vpto0.5Vin1.5ps

Input noise level

Time data

Fall time

Pulse duration

Trigger gate setting time
Time delay between T-
and S=-signals

Base input (W-ferminal)

Capacitance (wiring +

output TG13/TG14/TG15)

Gate open Gate closed
Vg =min.2/3Vp =min. OV
=max. Vp =max. 0.3V
-lgp = max. 1.TmA 0mA
Gate open Gate closed
_QTT =max. 3.4nC 0 nC

V, =max. 1.2V peak to peak

Recommended type of diode and max-
imum number connected in parallel at
terminal ET: 6 x BAY 38

ty =max. 1.5 ps N
t, =min. 2 ps See point 3
t _=min. 29 ps
gs

*
tye =min. 15 ps See point 5

: Cw = max. 95 pF

* Of section "Time definitions 10-series circuit blocks".
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2722 004 00011

FLIP-FLOP

FF 1

OUTPUT DATA (At Vp = 11.4V and Vi = = 12.6V, unless specified diffe-

rently).

Voltages, direct currents and transient charges

Voltage

Available direct current

Available transient
charge, when V~ changes
from2/3Vp t0 0.5V in 1.5

ps

(output level "positive low")
VQ =min. OV
=max. 0.3V
'QD =min. 8.2 mA
=min. 6.6 mA
(Tamb = min. =25 °C) **

QQT =min. 27 nC
=min. 22nC
(Tamb = min. =25 C

)*'*

(output level "positive high")

Voltage Vg =min.2/3Vp
= max. VP

Time data_

Fall time tg =max. 1.5 ps See point 1

Fall delay teg =max. 2 M See point 2 —
Maximum wiring capacitance 200 pF E
* Of section "Time deéinifions 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 FF12,

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 +35 °C
belovg 0°C: dergted output data
storage =55 Cto+75 C
Weight approx. 40g
Case high standard case
13 |
EG ES ET W 6 Q@ T S N E Q Q
® e o 06 060 0 0 0 0 2|es ‘ eshe
Tl ety el P ® 8 FF12 18
e 6 66 6 6 ¢ 6 o N i
EG ESET W G Q@ T S P - EGGW ETT TETW GEG —

terminal location

Is la 13 I7 17 h3 ha s

7243800

drawing symbol
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FF 12 FLIP-FLOP 2722 004 00021

CIRCUIT DATA

Terminal 1 =EG = extension gate input 11 = EG = extension gate input
2 =ES = extension set/reset input 12 = ES = extension set/reset input
3 =ET = extension trigger input 13 =ET = extension trigger input
4 =W = extension trigger gate 14 =W = extension trigger gate

5=G = gate input 15=G = gate input
6=Q = output 16 =Q = output

7 =T = trigger-input 17 =T = trigger input
8=S =set/reset input 18=S =set/reset input
9=N =supply =12V 19=P =supply +12V
10=E = common supply 0V

D, 19 T P Du

[ EGu
P

B3 ET 13

SRz

Power supply

Terminal 9 : Vi =-12V +5%, -l =1.1mA é nominal value
10 : VE =0V common of the current
19:Vp =+12V +5%, IP:7.OmAS

INPUT REQUIREMENTS (at Vp = 11.4 V 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 O V and 0.3 V) drives the corresponding transistor into the non-con-

ducting state.

Voltage Vg =min. 2/3Vp
=max. Vp

Type of diodes and maximum number
connected in parallel at terminal ES:

3 x OA 85/0A 95

1
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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
0.5Vin1.5ps

Time data

pulse duration
recovery time

Time delay between S-
and T-signal

Gate-input (G-terminals)

Vg =min. 0V
=max. 0.3V

-lgp = max. 1.95 mA

—QST= max. 2.8 nC

tp =min. 2 ps

*
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.

Gate open

Voltage

o—{6—  Aav2/pavm
' [

6 ' !

0AB/0A9S | o 16

! ‘

%

T2ee122

Gate closed

Required direct current

2/3Vpand VP) opens

Vg =min. 2/3Wp
= max. VP

Gate extension input EG: max number

of parallel input diodes: 6 x OA85/0OA95

Gate extension input EG:with only one
input diode at EG

Vg = min. ov
=max. 0.3V

"IGD: max. 1.1 mA

*
Of section "Time definitions 10-series circuit blocks".
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FF 12 FLIP-FLOP 2722 004 00021

Required transient
charge, when Vg

changes from 2/3Vp to
0.5Vin 1.5ps -Qgr=max. 1.2nC
Time data.
Trigger gate setting .
time t = min. 29 ps See point é
Trigger gate inhibiting N
time tgi = min. 29 s See point 7

Trigger input (I-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.2/3W =min. OV
=max. Vp =max. 0.3V

Required direct current
when Vr=max. 0.3V -lyp =max. 1.1 mA 0 mA

Required transient Gate open Gate closed
charge when V7 changes

from 2/3Vpto 0.5V in

1.5 ps -Qq1 =max. 3.4nC 0nC

Input noise level V, =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 *
Pulse duration tp  =min. 2 ps See point 3
Trigger gate selting time tgs = min. 29 ps.
Time delay between T- .
and S-signals t}s  =min. 15 ps See point 5

Base input (W-terminal)

Capacitance (wiring +
outputTG 13/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. OV
=max. 0.3V
Available direct current  Iqp = min. 8.2 mA
= min. 6.6 mA

)**

(Tamb = min. =25 C

Available transient
charge, when V

changesfrom 2/3Vp to,
0.5V in 1.5ps Q1 =min. 27 nC

=min, 22nC

(Tamb = min. =25 C)**
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")

min. 2/3Vp
=max. Vp

]

Voltage \Ze)

Maximum wiring capacitance 200 pF

* Of section "Time deéinitions 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:

0
operating -25to +55 oC
storage -55t0+75 C
Weight approx. 30g
Case low standard case
ja |14
EG nc. ET @ G nc T ne N E Q Q
o o0 06 00 0 0 0 ¢
T 203344, 5%88 6571y 8g°p™ 27613
e 6 6 6 6 ¢ 0 ¢ O e "
EG nc. ET @ 6 nc T nc P 1% erT rer O
3% s BTk Ts
2503
terminal location drawing symbol
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2.TG13

DUAL TRIGGER GATE

2722 004 15001

CIRCUIT DATA

Terminal
2 = not connected

3 =ET = extension trigger input

1 =EG =extension gate 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
19QP

Dy X 4 1 I 1 D2

56 O@— SR 3SRs Re2 RaZ G 15
T 7 T 3

1 EG O -OEG 1

D Ds | Dy . Dy | Ds() D
1 T o160 oS I beT v

G 2 zlz
3ETOo Rz =Ry Re= =Ry oET 13
I 7265032
N de
3 10
Power supply
Terminal 9 : V| = 12V +5%, -l =0.5mA nominal value
10: Vg =0V common of the current

19:Vp =+12V +5%, Ip

=2.2mA

INPUT REQUIREMENTS (at Vp = 11.4 V and Vg = =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 "positivé high" voltage opens the gate.

Gate open

Voltage

=min. 2/3Vp
= max. VP

Ve

D46 ) ‘
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2722 004 15001

DUAL TRIGGER GATE

2.TG13

[ ]
1 |
max 6x ! | !
0AB5/0AS | —®—‘;EG
)
T

8 72687701

0Ag85/0R9s |

Tresin

Gate closed

Voltage

Required direct current

Required transient charge
when VG changes from 2/3Vp
to 0.5V in 1.5 ps

Time data

Trigger gate sefting time
Trigger gate inhibiting
time

Trigger input (T-terminals)

Gate extension input EG:max number of
parallel input diodes: 6 x OA85/0A%95

Gate extension input EG:withonly one
input diode at EG

VG = min. OV
=max. 0.3V

"GD =max. 1.1 mA

-Qgr =max. 1.2nC

*

t =min. 29 ps See point 6

*

See point 7

gs

tgi =min. 29 ps

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 Gate closed
Vg =min.2/3Vp =min. OV
=max. Vp =max. 0.3V

Required direct current

when V1 =max. 0.3V -lyp =max. 1.1 mA 0 mA
Required transient charge

when VT changes from 2/3Vp

to 0.5V in 1.5 ps -Qqp=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

Time data
Fall time te =max. 1.5 ps *
Pulse duration tp  =min, 2 us See point 3

Trigger gate sefting time tgs = min. 29 us

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 applications the 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 disdes 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:

operating -25to +55 C

storage -55t0 +75 C
Weight approx. 30 g
Case low standard case

la 114

EG D EF @ G C T nc N E Q Q
e o 0 06 0 0 0 0 0 o sle cke
T2t 5t g ® 2] 27614 okz
e ¢ 6 o6 0 6 ¢ o o 1EDG ol
EG D ET @ G C T nc P S ertrer o1

7251435 15 Bl7mwh hs

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
T = trigger input
not connected

3:
4=
5:
6=
7:
8=
9=N =supply =12V

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

- o
80
[ AMAM
-WWW
Y
AAAM
WWW
P
a

304
<

AMAA,
el
©
AAAAA
VYVWWY

AAA
VYWY

Fe)
)
A
VWVWY

Power supply

Terminal 9 : V)
10 : Vg

1]

il

-12Vv +5%, -IN = 0.5 mA
0V common

19:Vp = +12V +5%, Ip

7245035.1

nominal value
of the current

=2.2mA

INPUT REQUIREMENTS (at Vp = 11.4V and V\y = = 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

\Ze =min. 2/3 Vp

= max. VP

wo ||
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2722 004 15011

DUAL TRIGGER GATE

2.7TG14

)
—{O— anvaaavn
; 7
max 6x E N\
0AB5/0A9S 1 1 'EC
L .
TN e
o—-e—
o
i
'EG
QAB85/0A95 |

Total required direct current -lIgp

Total required transient

charge, whenV G changes

Gate extension input EG: max number of

parallel input diodes: 6 x OAB5/OA95

Gate extension input EG: with only one

input diode at EG

Vg =min. 0V
=max. 0.3V

=max. 1.1 mA

from 2/3Vp to 0.5Vin 1.5 ps

Time data

Trigger gate setting time

Trigger gate inhibiting time tg;

Trigger-input (T-terminals)

-QgT =max. 1.2nC

See point 6:
See point 7

tgs =min 29 ps
=min 29 ps

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 Cate closed
Vg =min 2/3Vp =min. 0V
=max Vp =max. 0.3V
Required direct current
when V1 =max. 0.3V -ltp =moax 1.1mA 0 mA
Required transient charge
when V1 changes from 2/3Vp
to 6.5V in 1.5 ps -Qr =max 3.4nC 0nC
* Of section "Time definitions 10-series circuit blocks".
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2.TG14 DUAL TRIGGER GATE 2722 004 15011

Input noise level Vs =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 ( x
Pulse duration tp =min 2 ps See point 3
Trigger gate setting time t =min 29 ps S

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.

Ovutput 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:

. [
operating -25to +55 0C
storage -55t0+75 C
Weight approx. 40 g
Case high standard case
3] 1] ¢f 16] 1] 8]
EG, EG, T, Q Q 6 6, T, N E 41 T, EG,6, G4EG;T; |14
T, 0.0.0,.0,0.0, 0,00 ; ?
171213
IEREREERER A
EG,EG, T, Q3 Q, Gy G, T, P 1%, €646, GEGTf
2534 13] 2] 7] 1) 2]l
7246951
terminal location drawing symbol
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4.TG15

QUADRUPLE TRIGGER GATE

CIRCUIT DATA
Terminal

1 = EG] = extension gate input
2 = EG2 = extension gate input

11 = EG3 = extension gate input
12 = EG4 = extension gate input

3=Ty =trigger input ]i = TQ2 = trigger input
4=Q1 = output 14 = Qg3 = output
5=Q2 =output 15=Q4 = output
6 =Gy = gate input 16 = G3 = gate input
7 = G2 = gate input 17 = G4 = gate input
8=T3 = trigger input 18 =T4 = trigger input
9=N  =supply -12V 19=P =supply +12V
10 = = common supply 0V
pr
6% @D' EL fng ,02 EDZ E:Rz %:R‘° 62 803 Ry f:R“ 1% @D" 2R, 3Ry
e o EG, B EG; F EG. ]
1 O— G'D 2 O G'D 11 O—vu @'D 12 o0—— G'D
1 Ds F C? D o 1, D6 F C'ZO Du o o D7 ycl; O o 1, Do T c‘: O o,
: Rs 2R3 §>Rs Ria. R7 iERw § Rg ;ERus
)|

Power supply

7246952

Terminal 9: VN =-12V +5%, -IN = 1.0mA ) nominal value

10: Vg =

0V common
19: Vp =+12V + 5%,

Ip = 4.4mA S of the current

2722 004 15021

INPUT REQUIREMENTS (at Vp = 11.4V and Vg = - 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.

Voltage

Vg =min. 2/3Vp
= max. Vp

D54 ‘ l
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2722 004 15021

QUADRUPLE TRIGGER GATE

4.TG15

; i
' ‘
max 6x i !
0AB5/0A9S | t 659 TiE6
'
'

,,,,,,,,

Voltage

Gate extension input EG: max. number

of parallel input diodes: 6 x OA85/0A95

Gate extension input EG: with only one
input diode at EG.

Vg =min. ov
=max. 0.3V

Required direct current -lgp = max

Required transient charge
when V@ changes from
2/3Vpto0.5Vin1.5ps - QGT = max

Time data

Trigger gate setting time tgs = min
Trigger gate inhibitingtime tg; = min

. .1 mA.
. 1.2nC

. 29 ys  See point 6,;
. 29 ys  See point 7

Trigger input (T-terminals)

gi

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.

Required direct current
when V1 = max. 0.3V

Required transient
charge when VT changes
from 2/3Vpto 0.5V in

Gate open Gate closed
Vg =min. 2/3Vp =min. 0V
= max. Vp =max. 0.3V
-lItp =max. 1.1mA 0 mA
-QTT = max. 3.4nC 0nC

1.5 ps

Input noise level

V. =max. 1.2V peak to peak

n

* Of section "Time definitions 10-series circuit blocks".
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4.TG15

QUADRUPLE TRIGGER GATE

2722 004 15021

Time data

Fall time tf  =max. 1.5 us
Pulse duration tp  =min. 2.0ps
Trigger gate setting time t =min. 29 us

gs

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".

*
See point 3

D56
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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:

. o
operating -25 to +<5)5 C
belovg 07C: dergfed output data.
storage -55 Cto+75 C
Weight approx. 40g
Case high standard case
J1s
EG nc ET nc. nc. nc. T nc. N E Q 18
e o 06 06 006 0 0 0 0 PHE
A R S A A A TU10
® O © ¢ o 0 0o o6 o e erHS
EC, nc. nc. nc. ER Q EC, P P ET T EC, EC
25 I3 I In |7
7246716
terminal location drawing symbol
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TU10

TIMER UNIT 2722 004 18001

CIRCUIT DATA
P E ER Rext P
TIQ 010 150-——W___T18
z z i
) 3Re SRy SR 3
§5R1 < ﬁ < <
1
EGO—¢
02@9 §§R3 R7 D5 Ds
D
o, s skl el
To—@— ¢
3 ]
ET O—
SRz SRy ZRe SRy SR
= < 2 = B3
I 7264M3 A
Nno———-—f----017 9
ECy T 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 ='common supply 0V

Power supply

10: VE = 0V common

11 = EC, = for external capacitor(-side)

12 = not connected
13= 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%, lp =5.0 mA

the current

o |
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2722 004 18001 TIMER UNIT H TU10

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

! Gate extension input EG: with two

B _i ! input diodes
0AB5/0A95
o (€
N\
| P Gate exfer}sion in.puf EG: max number
| of parallel input diodes:
. a7 x OAB5/OA95/AAY21/AAY32
6x |
OA85/0AS | @
i AAY21/AAY32

Gate closed

Voltage Vg =min. OV
=mox. 0.3V

Required direct current “lgp = max. 1.1 mA
Required transient charge
w hen V ~ changes from 2/3 V, -Q~=max. 1.2 nC

G chang p
to 0.5V in 1.5 ps QGT
Time data
Trigger gate setting time fgs =min. 26 ys 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".

April 1968 ll H D59



TU10 TIMER UNIT 2722 004 18001

Gate open Cate closed
Voltage VG = min. 2/3 Vp = min. OV
= max. Vp = max. 0.3V
Required direct current ~hp =max. 1.1 mA =0mA
Required transient charge
when V[ changes from
2/3Vp to 0.5V in ~Qpr =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 VN = - 12.6V unless specified diffe-

Transistor TR5 conducting rently).
Voltage Vq = min. OV

= max. 0.3V
Available direct current | =min. 32 mA

= min. 29 mA (Tgmp = min. =25 )"

Available transient charge

when V@ changes from

2/3Vpto 0.5V in 1.5 s Qgqr - Min- 30nC

= min. 27 nC (Tgmb = min. =25 °C)**

Maximum wiring capacitance 200 pF

Delays and switching times

72667151

++ 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 tgd =max. 2ys
input pulse duration t, =min. 2 us

output pulse duration tg = depends on the values of the external capacitor

Cext and the external resistor R, .

- The minimum time between two successive input pulses is only determined
by the trigger gate setting time (fgs).

- 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 Cext

Increase of the duration with
external capacitor Cext *)

Rext = 47 kQ £ 10% 44 - 79 ms/\F
terminals ER and P interconnected 23 - 35 ms/pF

The absolute max.values: Rgxt = 52kQ and Ceyt = 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 =52 kQ and + 0.6% with R ext. =0

A variation in ambient temperature of 1 C varies the pulse Quration by less
than 0.1%.

A variation of the leakage current of the external capacitor (C ext ) with

10A 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 11

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 15 is drawn from the stabilised Vp,.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25t0 +55 C
storage -55t0 +75 C
Weight approx. 30 g
Case low standard case
W EG G G R Q@ ncnc N E
© 0o 06 0 0 0 0 0 0
1.2 3 4 5 _6 7.8 9 _ 1

N1 B3 % B B 17 BY
® © 06 6 o ¢ o o o
GR, GR, GRy nc. nc. nc. ne. nc. P

7251425

7247107

terminal location drawing symbol
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GA N1 GATE AMPLIFIER 2722 004 17001

CIRCUIT DATA
Terminal
1=W = input amplifier 11 = GR} = connection gate
2=EG = extensiongate input resistor
3=Gy = gate input 12 = GRy = 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 15 = not connected
8 = not connected 16 = not connected
9=N =supply -12V 17 = not connected
10=E = common supply 0V 18 = not connected
19=P  =supply +12V
P
?19
g?g %Rmégﬂng %Rz Rs %Re
T 3 3 3 =
GR,O}—;J 3R
GR, O—— J —O0Q
Ry O] B 6
Dy s g8
610—63 9'— ] T /( ; >
A @DZ b= = % TRZ
6014 E Ry
2 ] i
EG O——
w ol
7247106
09 o1
N E

Power supply

Terminal 9: VI =-12V £ 5% ~-I=1.5mA
10: VE = 0V common
19:Vp =+12V £5% Ip = 15mA (Q and R interconnected)
Ip 6mA (Q and R not inter-
connected)
nominal value of the current

li
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2722 004 17001

GATE AMPLIFIER

GA 11

INPUT REQUIREMENTS (at Vp = 11.4V and V| = - 12.6V unless specified
differently)

Input (G, EG and W-terminals)

The three logic circuit configurations, which can be performed and connected

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.

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 censequently transistor TR is non-
conducting. So the output level is at "positive high" voltage as well.

external diodes ! GAN
type QA95/0A85

“7z47109
E

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 TR1 is conducting and consequently transistor TR2 is non-
conducting. So the output level is at "positive high" voltage as well.

April 1968

I | e



GA 1

GATE AMPLIFIER 2722 004 17001

A

external diodes
type QA95/0A85

oHO1+——

+
i }
AAAAAA
VWVWV
&

|

s
T~ 3R,
I +Ob¢t | i
g 1|
a lory| 13

o-ae |
W1

B
L ___EG 2

AND-OR operation
7247108

In the above mentioned three cases the voltages and currents are as follows:

Voltage Vw =max. 1.5V
Required direct current -1GD =max. 1.1 mA
Required transient charge

when V@ changes from 2/3 Vp

to 0.5V in 1.5 ps -QgT =max. 1.2nC

Voltage Vw =min. 3,25V

Dé6
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2722 004 17001 GATE AMPLIFIER GA M

OUTPUT DATA (at Vp=11.4V and V|y = - 12.6 V unless specified differently)

Voltage V@ =min. 0 V
=max. 0.3V
Available direct current Iqp =min. 62 mA (QandRinter-

connected)
min. 71 mA (QandRnot in-

terconnected) *

I

Available transient charge

when Vq changes from 2/3 Vp

to 0.5V in 1.5 ps Q@r=min. 75 nC (QandR inter-
connected)

min. 80 nC (QandRnot in-
terconnected)

Voltage Vq =absolute max. 15V

Maximum wiring capacitance 1000 pF

Delays and switching times

B
V6
05V ____________ y
_l tf tpy
-#sVe
Output Q
05V
tf 71:;31_1-_
r—
_twd

Pulse duration: tp] =min. 6 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: BY 100.
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2722 004 10011 oS 1

ONE-SHOT MULTIVIBRATOR

The unit OS 11 contains a monostable multivibrator circuit and a trigger gate.
The trigger gate can be controlied 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 veltage 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 ECo.

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

. )
operating -25+to +85 C
belovg 07C: delgfed output data
storage =55 Cto+75 C
Weight approx. 40g
Case high standard case
le Js
EG nc. ET W nc Q4 T nc N E (e Q,
e o o 06 0 ¢ 0 0 0 0
T 234y S5fs g™ osn
o ¢ 6 6 8 ¢ 0 0 o _lec
EC, nc. nc. nc. nc. Q, EC, nc. P ETT W EC EC,
TSt Bl |« |17 fn
7250050
terminal location drawing symbol
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os 11

ONE-SHOT MULTIVIBRATOR

CIRCUIT DATA
Terminal

1 =EG = extension gate input

2 = not connected

3=ET = extension trigger input
4 =W = extension trigger gate
5 = not connected

6= Q1 =output 1

11 = EC9 = for external capacitor
12 = not connected

13 = not connected

14 = not connected

15 = not connected

16 =Qy = output 2

7=T = trigger input 17 = ECy = for external capacitor
8 = not connected 18 = not connected
9=N =supply =12V 19=P =supply +12V
10=E = common supply 0V
EC, EC, P
Q7 Pn Q19
R 2Ry SR SR R Ry SRy SRn ZRe
T ) h c @ T
. % 7 BN
l .2 R
EGO—————4¢ B Os J_ 2
1 0 TR, 3 SRo Cs E;R%
(X : 3
o, ¢ |, ] T
3
_ 15 - " /.>>m3 (7 Y,
= ET < < % %
— 3 s S
= 3R, =R, z oz z
- 3 T 2Rs 2R 2R
< g 5
7250053
o4 <L9 iw
w N E
Power supply
1 . = - +5 9 - =
Terminal 9 1 VN 12V +5%, -l =1mA nominal valve
10 : VE =0V common of the current
19:Vp =+12V +5%, Ip=6mA
D70 ” “ Anril 1020
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2722 004 10011 ONE-SHOT MULTIVIBRATOR osn

INPUT REQUIREMENTS (at Vp=11.4V and Vy = -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 Ve
= max. Vp
0AB5/0A95
o 4é
\Z/
roe
€6
O—@—- ________ : l?zfeTzTJ”'-—
: max 6x H m
0AB5/0A95 |
0A85/0A95 ¢—EG = i %
/ : § i AAY21/AAY32
0‘—@— SaEnE T 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. 0V
=max. 0.3V
Required direct current -lgp =max. 1.1 mA
Required transient charge
when Vg changes from 2/3Vp
to 0.5Vin 1.5 ps -QGT:max. 1.2nC
Time data,
Tri_gger gate ?etf.in’g.time fgs =min 20 us 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 TR4 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

Gate open
Voltage Vo i min. 2/3 VP
=max. Vp
Required direct current -l;p =max.1.1mA

Required transient charge

when V. changes from2/3Vp

to 0.5V in 1.5 ps -Q-|--|-:max.2.3nC

Gate closed

=min 0V
=max 0.3V

OmA

0nC

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. 6 trigger
gates may be connected in parallel to terminal W provided the total wiring

capacitance Cyy = max. 30 pF

OUTPUT DATA (at Vp=11.4V and VN = - 12.6 V unless specified differently)

Voltage VQi, 2 =min. 0V
"" =max. 0.3V

Tamb = min. 0 °C Tgmp = min. -25 C

Available direct current

output Q1 Igp= min. 8.6 mA min. 5.5 mA
output Qo =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 QQT = min. 24 nC min. 17.2 nC
output Q2 QQr =min. 29nC min. 22 nC

" Between 0 and =25 °C to be derived by linear interpolation

” II Anril 1048
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2722 004 10011 ‘ ONE-SHOT MULTIVIBRATOR os1

Maximum wiring capacitance: 200 pF

Duration of the output pulse-

Intrinsic value te +to =max. 4 ps
Increase with external capacitor 1 ps per 58 pF
Tolerance +15%

Stability of output pulse duration

. . . 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 tf =max. 1.5 ps

fall delay ttfd =max. 2 s

rise delay ttrd =max. 2 ps

input pulse duration :tg =min. 2 ps

output pulse duration : t; = depends on value of external bipolar capacitor
between terminals 11 and 17.

recovery time P trec = Min. tg

The minimum time between two successive input pulses is determined by two
factors (see also the figure on the next page):
1) 2xt, >1' : the next input pulse may start a time =t after
the ‘rrclllng egge of the output pulse.

2) 2xtgy <ty +tys : the next input pulse may start a time = t4g
(20 psec) ofter the trailing edge of the preceding input pulse.
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os1 ONE-SHOT MULTIVIBRATOR 2722 004 10011

2/3 VP /r- ! 2/3 VP
\%s | /
,,,,,,,,,,, 5V 05V
t# tp tgs te
T » T
%3V
Output G
05V 05V,
i
le—
ttd to trec
23Vp
Output Qy
0sv \osv
. trd s _NHF 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 EC».

The circuit is mounted inside a sealed metal can with 19 wire terminals.

Ambient temperature range:

operating -25to +55 zC

storage -55t0+75 C
Weight approx. 40g
Case high standard case

EG nc ET W nc. @ T ne N E Q
e e 06 06 0 0 0 0 0 0o
T120% 3%, ° 5% w88 ™ PD11
® © 6 ¢ © 6 0 0 o _Ec
EC, nc. nc. nc. nc nc EC, nc. P ETT W EGEC,
TSkt Bl? |« Iiv
7250051
terminal location drawing symbol
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PD 11

PULSE DRIVER

2722 004 13011

CIRCUIT DATA

Terminal
1 =EG = extension gate input
2 = not connected
3=ET = extension trigger input
4=W = extension trigger gate
5 = not connected
6=Q = output
7=T = trigger input

8 = not connected

9=N =supply =12V

0=E = common supply 0V

1l

11 =ECy = for external capacitor
12 = not connected
13 = not connected
14 = not connected
15 = not connected
16 = not connected
17 = EC2 = for external capacitor
18 = not connected

19=P  =supply +12V

EC, EC,

P
nQ 17? 19T

TRy @904

TR,
1 >TR3

7250054

~
20

Power supply

Terminal 9 :VN=-12V £5%, -IN=1.5mA

(transistor TR3 non-conducting)

(transistor TR3 conducting)
10 : Vg =0V common
19:Vp =412V £5%, lp= 19 mA

(transistor TR3 non-conducting)

= 1.7 mA The current

values are

nominal

=28 mA |

(transistor TR3 conducting)

D76 H
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2722 004 13011 PULSE DRIVER PD 1M

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.

Gate open
Voltage Vg =min.2/3Vp
=max. Vp
0AB5/0A95 :
o- q¢
vTTTTTTT Gate extension
_ ;EG input EG: max number
- GB E of parallel input diodes:
- tean-—-- /xOAB5/0OA95
max 6x : /12
0AB5/0A95 i 16
i AAY21/AAY32
o—{&—
N/
E i Gate extension input EG: with two
0AB5/0A95 | input diodes
0——'@— Sy~
Gate closed
Voltage VG =min. OV
=max. 0.3V
Required direct current -lgp = max. 1.1 mA
Required transient charge
when VG changes from 2/3 Vp
to 0.5V in 1.5 ps Q= max. 1.2nC
Time data
Trigger gate setting time fgs =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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PD11 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 Vp =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 -QTT=max.3.2 nC 0nC

Recommended type of diodes and max-
imum number connected in parallel at
terminal ET+ 6 x BAY38/BAX13

Input noise level \ =max. 1.2V peak to peak

n
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 = 11.4 V and V| = -12.6 V unless specified differ-
ently).

Voltage Vq =min. 0V
=max. 0.3V
Available direct current lQD =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 1

Maximum wiring capacitance 1500 pF

Delays and switching times

fall time it =max. 1.5ps
fall delay 1ty =max. 2 s
input pulse duration :t, =min, 2 s

output pulse duration :ty = depends on value of external capacitor between
terminals 11 and 17.
= max. 5 ms
recovery time ttree=min. 2t

The minimum time between two successive input pulses is determined by two
factors:

1) 3xty > to * Lgs : the next input pulse may start a time = 2 tg after
the trailing edge of the output pulse.
2) 3xtgy <tp + tgs : the next input pulsé may start a’time =t
p gs o]e 1o . gs
(26 psec) after the trailing edge of the preceding input pulse.

Z3Vp vi )
Vr /
-1‘—5\! 05V
th tp » tgs t{- o
t e
—— 2/3Vp ——
Output Q
5V
& 05V
t -
t t trec
d ° < 726781 >

Duration of the output pulse

Intrinsic value tp + to = max. 4 ps
Increase with external capacitor 1 ps  per 280 pF
Tolerance 15%

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 1pA
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 -25to +55 °C
belovxé 0%: dergted data
storage -55 Cto+75 C
Weight approx. 30 g
Case low standard case

122’3 w86 1wy
© 6 6 6 ¢ 6 © & o
X, nc. nc. X, nc nc.c A P P
7251430
Tauiomn
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 OV (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 = Xo = 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:Vy=-12V +5%, =ljy=1mA
10 : Vg =0V common
19:Vp =+12V +5%, lp =6é6mA

nominal value
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 R; = max. 24 kQ
= max. 16 kQ (Tamb = min.-25 °C)*
Input voltage to be applied to terminal B

Transistor TR3 conducting (output level "positive low")

Voltage VB =max. 0.36 Vp
limiting value =max. 10V

Current IB =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
Hysteresis (difference between on and off tripping level)
Voitage AVpg =min.0.12Vp
EXTERNAL SOURCE

vil ?EWSN | W] e
— 7246435

The hysteresis is affected by the R; of the external source.
The relation is given by the following formula:

Tamb = min. 0%C Tamb = min. =25 C
AVi =min. (0.12Vp-0.057 R;) =min. (0.12Vp-0.085 R;)
__AVij _ AV
AVBETI0.07R, T+0.084R;

Ri 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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PULSE SHAPER 2722 004 11001

Voltage Ve =min. 0V
=max. 0.3V
Required direct current -igp=max. 0.9 mA

Required transient charge
when Vg changes from 2/3Vp
to 0.5V in 1.5 ps _QGT: max. 0.8 nC

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 Vy = - 12.6 V unless specified differ-

ently)
Transistor TR3 conducting (output level "positive low")
Voltage Vq =min. 0V
=max. 0.3V
Available direct current IgD =min. 10 mA

= min. 7.7mA (Tamp = min. =25 )

Available transient charge
when Vq changes from 2/3Vp
to 0.5V in 1.5 us QQT:min. 39 nC

*
min. 21 nC (Tgmb = min. =25 oC)
Maximum wiring capacitance 200 pF
Delays and switching times Vw
lse durati . Y . ter |
pulse duration : t,y = min. 6 ps D
tp2 =min. 3 us .

fall delay 1 tgg =max. 0.1ps #3ve
rise delay :t g =max.0.Tus Va
fall time ttp =max. 1.5ps
* Between 0 and - 25 C to be O‘St\"_d ta 710;5:421

derived by linear interpolation. e Shit
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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
Ambient temperature range:

operating
storage
Weight
Case
EG nc nc nc. 6 nc. nc nec. N E
e 6 06 6 © 6 ¢ o o o
P23 3%, 556,67 78,590

1 13 % "B 16 17 18 B
o O & ¢ &6 ¢ o o

nc. nc. nc. nc. nc. @ nc nec. P

7251629

terminal location

100 Hz

-25 to +55 °C

below 0 °C: derated output data
-55Cto+75 C

approx. 30g

low standard case

|16

RD10

EG
G

B T

drawing symbol
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RD10 RELAY DRIVER 2722 004 16001

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=N =supply - 12V 19 =P =supply + 12V

10=E = common supply OV

D—g'ﬂ
©O

o
=

m
@ @
T—& ;m

MAMAAAA

AAAAA
>
MM

WWW
0
IS

1264716

)
9

VVWWWY=——\VVVWV

AAAMAN

Power supply

Terminal 9 : VN =~ 12V £ 5%; - IN = 4.2 mA (output transistor | nominal
non-conducting [ values
- I\ = 16.8 mA (output transistor { of the
conducting current
10 : Vg =0V common
19:Vp =+ 12V £ 5% 'P = 4.6 mA (output transistor | nominal
non-conducting ( values
8 mA (output transistor | of the
conducting current

1]

P

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 RD 10

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 -l = min, 200 mA
=min. 132 mA (Tgp = min. =25 %)

Qutput transistor non-conducting

= absolute max. 55V (resistive load)
Q = gbsolute max. 30V (inductive load)
Leakage current -lQ =max. 2.5 mA

Voltage -V

Notes: 1) Protection diode

2

~

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.

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 board 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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2722 004 16011

RD 11

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.

Maximum pulse repetition frequency

Ambient temperature range:

operating
storage
Weight
Case
EG nc nc. nc. 6 nc nc nc N E
e © o9 ©¢ o © o 0 o o
1,2,3 4 5_6 7 8.9 1

N 12 3% % 6 18 17 18 B
e 6 o © o © o o o
nc. nc. nc. nc. ne. @ nc. nc. P

terminal location

100 Hz

-25to +55 °C
-55to+75 °C
approx. 30 g

low standard case

RDN
EG

5
I 725071

drawing symbol
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RD 11 RELAY DRIVER 2722 004 16011

CIRCUIT DATA

Terminal
1 = EG = extension gate input 11 = 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

—AMWWW
20
()

7250712 l ’ Q
9

Power supply
Terminal 9:VN; = -12V £ 5% ; —IN1 = 17 mA (output transistor

. nominal

conducting values

10: Vg =0V common of the
19:Vp =+12V £ 5%; Ip = 8 mA (output transistor R

conducting
Output voltage: =VNg =12 V up to max. 55 V;
-IN, = max. 200 mA

INPUT REQUIREMENTS (at Vp =11.4 V and VNl =-12.6 V unless specified dif-
ferently)

Voltage Vg = max. 0.3V

min. oV
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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. 3.4nC
Output transistor non-conducting
Voltage Vg = z::{ 3]/3 Vp

Type of diodes and maximum number
connected in parallel at terminal EG:
12 x OA95/0A85

OUTPUT DATA

Voltage -VQ =max.0.8V
Available load current -Ip = min. 200 mA
Output transistor non-conducting

Voltage -VqQ = absolute max. 55V
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 mm x 207.0 mm
x 1.6 mm).

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 4322026 38240 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 VNg 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 PA 10

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, FF 11, FF 12,
2G110, 2Gl11, 2G112, OS11, PD11, PS10, GA 11 and TU10.

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 unii 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 - 25 to +55 zc
storage -55to0 +75 C
Weight approx. 90 g
J1o
N O Ny e
e LY £ f-
Hee o L
G K
" s drawing symbol

CIRCUIT DATA E4 P Ey
5 o4 7

Terminal

1=G = gate input Ry s SRy ZR

2=EG = gexfenfign gate input D1 Qg 2 ;Ei:i ’ A%
3=N1 = supply - 12V ’ °3 : 1 GD
4=P = supply +12v Ecs 05 3

5=Ej = common supply 0V -

6=K = cathode of diode D 4

7=E9 = common supply 0V

8 =Ng = supply abs. max. 55V

9 =Nog'= supply abs. max. 55V
10=Q = output
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PA 10 POWER AMPLIFIER 2722 032 00021

Power supply
Terminal 3: VNG 12V + 5%, = = max. 30mA (TR3 conducting)
1 = max. 18mA (TR3non-conducting)

4:Vp =+12V + 5%, Ip = max. 41 mA (TR3 conducting)
= max. 39.5mA (TR3non-conducting)

5: Vg1= 0 V common
7: Vgo= 0V common
8:-VN2= 12V up tomax. 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

PA 10

INPUT REQUIREMENTS

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

Qutput _transistorTR,,non-conducting

voltage Vg = max.
= min.

required direct current -lgp = max.

required transient charge when Vg

changes from 2/3 Vp to 0.5V - Q@T = max.

in 1.5 ps

Output transistor TR.,conducting

voltage Vg =min. 2/3V,

= max. Vp

0.3V
5.3 mA

5.2nC

Type of diodes and maximum number
connected in parallel at terminal EG:

QUTPUT DATA

Qutput transistor TR,non-conducting

voltage - VqQ = absolute max. 55V

leakage current - lg =max. 30mA

Output transistor TRrconducting

voltage - V@ =max. 1.2V

12 x OAB5/0A95

available load current -lq =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 = 360-160 [1q|

Delays and switching times (for orientation only)

Unit loaded with a 1=sister of 30 Q

Rise delay : t 4= max. 10 ps
Rise time :t, = max. 50 ps
Fall delay : tgg= max. 25 ps
Fall time :t; = max.100 ps
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PA10 POWER AMPLIFIER 2722 032 00021

&
Vo =max0.3V

N

726471

The unit is provided with a built-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.
1 r
R 20
() 100
| 80
60

40k

1264710 — “VNZ )
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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-fiop 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 to +85 °C
Weight approx. 40 g
Case high standard case
bl fnls j«]s Is]7 Js
Qp 0; Q, Gy Q, Og Gg Oy Gg G
G, 0, O, G5 G, G5 Og Qg A ol D10

7251428

terminal location

BCCDD

A AB
ls Tio 1 J1a 2 Jie | |

7249876

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 = Q1 = output to be connected to pin k1 of indicator tube
3 = Q2 = output to be connected to pin kp of indicator tube
4 = Q5 = output to be connected to pin kg 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 ko of indicator tube

9=A =input to be connected to @ of driving flip-flop A
10=E = common supply OV

11 = Q3 = output to be connected to pin kg 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
18=C =input tc be connected to Q of driving flip-flop C
19=A = input to be connected to Q of driving flip-flop A

Power supply
Terminal 10 : OV common, connected to the metal case

Vp =250V + 10%, Rg = 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 |B,c,C,D| B
Required direct current OmA ‘ 0.3mA ‘ 0.6mA
Input at high level
Voltage Vi=min. 7.6V
=max. 15V

A,A,D |B,c,E,D | B
Required direct current 0.2mA 1 0.28mA ] 0OmA

When the ID 10 is driven by flip-flopswithonly the Q-outputs connected to the inputs
of the 1D 10, the Q-outputs of these flip-flopsmay furthermore be loaded with 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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iD10 NUMERICAL INDICATOR TUBE DRIVER 2722 004 20001

input 1D 10 number of diode-inputs
min. 0°C | 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 cﬁiving unit,

Required direct current : IR =max. 0.2 mA

Required transient charge: QR = max. 0.2 nC

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

OUTPUT DATA

The outputs Qq 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 Ry to the high voltage
power supply Vi,.
The current available at these 10 numerical outputs of the ID 10 can cope with the
—e required cathode current g 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 Ra

In the following graphs these data are specified.
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2722 004 20001

NUMERICAL INDICATOR TUBE DRIVER

ID 10

7Z§l,7_l_1_
[ 1
ZM1000
v 600
b 7
V) 6%
f To€25ma/
500
/f
V | |Tamb=+55°C
400 Igz15mA YV
+10% T ""-—_l A
I A
INNEREY AN ED-
300 gt ,
1 ] example
1] Vo= 350v £10% [}
y I max M4k
// - 51 Ra=min 102k 1
0 50 100 150 200
— Rq (kR)
1253788
L1 7
ZM1020
v 600 Tamp=0°C
b I,€25
Tamp=~55°C )4
500 I,<2.5mA p4
—4 V.
Vi pd
/i y4REN
Y Tamp=+55°C
00 pARTILE
1/
7
I
300 Vo = 250V £10%
Tamb = max 76kS2
‘21:;\/;,{ 0to+55°C Ra* ¥ 53kdd
Tamb = _max 76kQ
-10% 58 %0 +55°CRa"min 58kQ
TTTTTTITT
2009 100 200 300 %00
— Rq (kS2)
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ID 10

NUMERICAL INDICATOR TUBE DRIVER

2722 004 20001

7253789

[ 1
ZM1080| ,/
AN
v 600 Tamb = °c / /
(vb) I,€25mA
} /
/
500 Y ¥ o= -55°C
/| I.<25mA ]
uo%f i/ i
400V I- 1, I/ /
=10°/% ~
74 Tamp= +55°C
T T T ( *”]—?f('I:‘aLSmA 7]
| [ 1]
v n 1 | L
example
300 /ﬁ 7 Vi =400V +10%o
Tamb = max
; 0Fo%ssoc Ra=mexi3eke
'/ Tamb = o~ R =m9x‘|35kQ
-55 t0 +55°C 9" min 130kQ
200 L2 T T[]
0 50 100 150 200
—Rq (kR)

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 - todecimal 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).
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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 28240). 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 COUNTER AND NUMERICAL 2722 009 020. .
INDICATOR TUBE DRIVER ASSEMBLY

components side

jm -
T3 1
72499121 P
o ol e o
C_J .
] ° FF12
F
b
1 19
) 1 10
Ko ek
FF12 o
D, )
0 T e D ek
9 n !
—————skg D
— FF12
—  TFFFFFFTTE
A l kgo——o o——e
FF12 ) .
—a o o,
t‘gticlaloltlblaldlala,‘, [ O
. ok,
. .kB
—, ID10
— ek
o Inlb|6|b|6mb]0]¢]¢lvs
I EEEEXXE]
At
23a 1a
e Fig.2. DCAI0A

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 OU L WwN
1]

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

1
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DECADE COUNTER AND NUMERICAL

INDICATOR TUBE DRIVER ASSEMBLY

DCA 10

la
2a
3a
4a
Sa

I

il

6a =

7a
8a
9a
10a

set input S of flip-flop D
set input S of flip-flop D
output 6 of flip-flop A
numerical output 9 of ID 10
numerical output 8 of ID 10
numerical output 6 of ID 10
numerical output 4 of ID 10
numerical output 5 of ID 10
numerical output 2 of ID 10
numerical output 1 of ID 10

1la = numerical output O of ID 10
12a = gate input G of flip-flop D

Power supply

Terminal 21 : VN

1

il

22: Vp
23 : VE:

+12 V £ 5%,

13a
14a
15a
16a
17a
18a
19a
20a
2la
22a
23a

-12 V+£5%, -IN=4.1mA
30 mA

Ip =

0 V common

= gate input G of flip-flop C

= extension gate input EG of flip-flop A

= gate input G of flip-flop C

= base input W of flip-flop A

= gate input G of flip-flop A
= set input S of flip-flop B

= trigger input T of flip-flop C

= gset input S of flip-flop A
= set input S of flip-flop A
= set input S of flip-flop C
= set input S of flip-flop C

are nominal

The current values

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.

Transistor-conductin,”

Voltage

Transistor non-conducting

Voltage

Required direct current

Required transient charge

Vg i min. 2/3 Vp
= max Vp
= min ov

Vs . max. 0.3V

-Igp = max. 1.95 mA

when Vg changes from 2/3 Vp

to 0.5 Vinl.5us

-QsT = max.

2.8 nC

April 1968
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DCA 10 DECADE COUNTER AND NUMERICAL 2722 009 020. .
INDICATOR TUBE DRIVER ASSEMBLY

Required direct current -Isp =

Required transient charge
when Vg changes from 2/3 Vp

to 0.5 Vin 1.5 us -QsT =
Time data

Pulse duration t =
Recovery time trec =
Time delay between S-

and T-signal tst =

Gate input (G-terminals)

A d.c. voltage level is applied to terminal G.
A "positive low" voltage closes the gate, whilst
tween 2/3 Vp and Vp) opens the gate.

Gat : open

Voltage Vg

Gate closed

Voltage Me

Required direct current =lan
Required transicnt charge

when V¢; changes from 2/3 Vp

to 0.5 Vin 1.5 us -QgT *

Time data

Trigger gate setting time teg 7
Trigger gate inhibiting time tgi =

Trigger input (T-terminals)

A negative-going voltage step or trigger pulse is
of ilip-flop A (rerminal 20).

min. 7.8 mA

max. 11.2 nC

min. 8§ us
See point 4 *)
min. 15 us

min. 15 us See point 5%)

a "positive high" voltage (be-

min. 2/3 Vp

max. Vp

min. 0V

max. 0.3 V
isx. 1.1 mA

max. 1.2 nC

min. 29 us See point 6%)

niin. 29 us See point 7%)

applied to the trigger inputs T

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).

) Section "Time definitions" of ""Circuit blocks 10-Series".

ming “
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2722 009 020. . DECADE COUNTER AND NUMERICAL DCA 10
INDICATOR TUBE DRIVER ASSEMBLY

Gate open Gate closed.
v = min. 2/3 Vp = min. 0 V
G = max. Vp = max. 0.3 V
Required direct current
when V1 = max. 0.3 V -ITp = max. 1.1 mA =0 mA
Required transient charge
when VT changes from 2/3 Vp
to 0.5 Vin 1.5 us -QrTt = max. 3.4 nC =0 nC
Time data
Fall time tg = max. 1.5 us
Pulse duration tp = min. 2 us | See point 3 ¥X)
Trigger gate setting time tgg = 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 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 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 FF12-A|FF12-B|FF12-C|FF12-D

output terminal

3a|12 | 7 | 81913 |5 |4

max. number of 10-series
circuit blocks, that may |Tamp=min. 0°C| 5 | 2 | 3 513131215
be driven, provided each

driven input represents a
load: -Ip = max. 1.1 mA [Tapp=min.-25°C| 5 |2 | 3 | 3|3 |3 |2 |5
and ~QT = max. 3.4 nC

max. number of driven

= mi o
10-series circuit blocks Tamp=min. 0°C| 6 |5 15 515446

with external parallel

i _o= O
collector resistor(s) Tamp=min.=257°C| 5 | 3 | 4 Sl 433 |3

Wiring capacitance at each Q-output max. 175 pF

trigger pulses "
at terminal 20 J—

Q of FF12-A g
emnal ) fo—J 1 L1 L1 L _.

output Q of FF12-B w e
(terminal 8) L___—io
output Q of FF12-C I e
(terminal 3) I g
,output Q of FF12-D r__L oy
(terminal 4) e

7249977

digit _number 0 1 2
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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2722 009 020. . DECADE COUNTER AND NUMERICAL DCA10
INDICATOR TUBE DRIVER ASSEMBLY

Numerical indicator tube driver section

The outputs Q( (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 (Ry) 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 Iy 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

[ |
ZM1000]
v 600
b 4
(V) 4
amb =
1a<2.5mA
500
/
/
Y | [Tamb=4+55°C
00 Io215mA J
410"/.:-———_ TT T 1111 1/ % A
ssoviH /
-10%| }I |}
[ SR S E—— S — — J—-{
300 AN { -
1] Vb= 350v £10% | |
pd ! _max 116 kR
p. < ! 2 min 102kQ [
0 50 100 150 200
— Rq (kRQ)
Fig.4
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INDICATOR TUBE DRIVER ASSEMBLY

2722 009 020..

7253788

[ 1 bk
ZM1020]
v 600 Toms= 0°C
b I,€25m
(v) /A
f Tamp=-55°C /
I,€2.5mA P4
500 7
P
P4 i
A Tamb= +55 C___
/| I.z21mA
400 A
74
pd
1/
///
example
300 // Vb =250V £10%
i Tamb =
et //, o¥orssec Razmox I3k
1 A Tamb = .max 76k
-10% fﬁ Py -850 +55°CRa"min 58kE2
ol LA [TITIT1T1]
0 100 200 300 400
— Rq (kR)
Fig.5
72537089
[ 1
ZM1080, /
..
Vi 600 Ters=0C| /7
Ia<25mA
(;) 7
/
£/ ||
500 Y ¥ Tomp=-55°C
/| Io<25mA |
A4 — 4 — == — 1
.10%1— ,/ L
400V /,/ /
—|0°/oI ‘/I [
|2 1NN I T A O P/‘/ b //Tnmb="55 C_‘
R T T |Taz15mA
T
1 [1T]
300 /'/ | example
1 y o dvd Vp =400V £10 %
T, = ma
7 e nee R B
b Tsugnl{= o Ru=mgx135k9
- 0+55°C min 130k
0 50 100 150 200
Fie.6 — Rq (kR)
ig.

Wiring capacitance at each Q-output of the ID10

max. 500 pF
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DCA10 DECADE COUNTER AND NUMERICAL 2722 009 020. .
INDICATOR TUBE DRIVER ASSEMBLY
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Fig.8, DCA10B
Terminals (Fig.8)
Similar to DCA 10 A, with exception of terminals 4a, 5a, 6, 6a, 7a, 8a, 9a, 10
10a, lla, which are inoperative.

INPUT REQUIREMENTS
Similar to DCA 10 A.

OUTPUT 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 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|| el Q| Q|
3a | 2 | 7 8| 9| 3| 5| 4

output terminal

available direct current:

. 7.1 6 7.11 6 7.1] 6 6 7.1
IQp in mA

available transient charge
when VQ 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 Igp has to be reduced with
1.6 mA and similarly the available transient charge QqpT with 5 nC.
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DCA 10 DECADE COUNTER AND NUMERICA L 2722 009 020. .

INDICATOR TUBE DRIVER ASSEMBLY

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 V- changes from 2/3 Vp
to 0.5 Vin 1.5 us -QrT = max. 13.6 nC

OUTPUT DATA (at Vp = 11.4 V and Vy = -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.

ilip-flop FF12-A|FF12-B|FF12-C|FF 12-D
, QlQlQiQ|d|Q| QfQ

output terminal
3a| 2|78 913 5|4

max. number of 10-series
circuit blocks, that may |T,p=min. 0°C| 6 |6 |4 |7 | 4|4 | 4
be driven provided each

(@)}

driven input represents a
load of ~Ip = max.l.l mA|Taqmpb=min.-25°C| 6 [ 6 {4 |5 | 4|4 | 4 |6
and -Qr = max. 3.4 nC

max. number of driven o o P
10-series circuit blocks, Tamp=min. 0°C) 717167 161667

with external parallel

=min.—-25°
collector resistor(s) Tamp=min.=257C} 6 | 6 |5 |5 515 516

Numerical indicator tube driver section
Similar to DCA 10 A.
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DCA10

components side
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Fig.10. DCA 10 C
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INDICATOR TUBE DRIVER ASSEMBLY

DCA10

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 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 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|lQ| Q| Q| Q|R®R
output terminal
3a 2 7 8 9 3 5 4
available direct current: 8.2 8.2 8.2]8.2(8.2]8.2|8.2]8.2
IQD 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: QqQT innC

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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230

components side
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Fig.12. DCA 10 D
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DCA10

DECADE COUNTER AND NUMERICAL

INDICATOR TUBE DRIVER ASSEMBLY

2722 009 020..

Terminals (Fig.14)
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INPUT REQUIREMENTS
Similar to DCA 10 A.

OUTPU. 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
. Q Q | Q Q Q| Q| Q| Q
output terminal
3a 2 7 8 9 3 5 4
ava11‘able direct current: 7.11 6 7211 6 7.1 6 710 7.1
Igp in mA
available transient charge
when V5 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 I D has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

o |
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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 NUMERICA L 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 +55 °C
below 0 ©C : derated output data

-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 11 NUMERICA L INDICATOR TUBE 2722 009 02051
DRIVER ASSEMBLY 2722 009 02061
2 components side N
= =
72499181 —
(o] (o] [e] [°]
-/
mli ]
' A
FF12 FF12
L ]
10 1 u[e [T TE]ETETETé e
TTTTTLETT T FTTE
{ 1L ]
; B
FF12 FF12
L
to‘: ‘1‘{161&1&1&16161:1 é‘ :
] C
FF12 FF12
L
ood UL WWPWTTI
1 ]I
' D
FF12 FF12
‘I"w " ‘l ;"I‘l‘l‘l'?l‘l‘l‘l‘l’i
1
_ D10 ID10
E s|s|d]oldle|é]d T]
= WP PPPEEERE
QTN aanas
23a 1a
e Fig.2. 2.DCA 11 A
Terminals

1 = common reset input S of decade counter I

= OO 00NN U WN

L | I | I | A | R | B 1

—

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-I

output Q of flip-flop B

output Q of flip-flop B

output Q of flip-flop C

numerical output 3 of ID 10-I
extension gate input EG of flip-flop A
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DUAL DECADE COUNTER AND

2722 009 02051 NUMERICAL INDICATOR TUBE 2.DCA 11
2722 009 02061 DRIVER ASSEMBLY
12 = common reset input S of decade II

13
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

numerical output O 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 10-1
= 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 0 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: Vi = =12 V£5%, -IN= 8 mA }

The current values

22: Vp =+12V+5%, Ip =60 mA are nominal

23: Vg =0 V common
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DUAL DECADE COUNTER AND
2.DCA 11 NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 02051
2722 009 02061

INPUT REQUIREMENTS (at Vp = 11.4 V and VN = -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

Required transient charge
when Vg changes from 2/3 Vp

mA

nC

us

See point 4*

to 0.5V in 1.5 us -QgT = max. 11.2
When the decade is not reset, the voltage Vg must be kept between max. Vp and
min. 2/3 Vp.

Time data

Pulse duration tp = min. 8

Recovery time trec = min. 15

Time delay between S-
and T-signal tst

]

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,

Gate open

= min. 2/3
Voltage Vg . max.
Gate closed

= min. 0
Voltage Ve . max. 0.3
Required direct current -Igp = max. 1.1
Required transient charge
when Vg changes from 2/3 Vp
to 0.5V in 1.5 us -Q@gT = max. 1.2
Time data
Trigger gate setting time tgs = min. 29
Trigger gate inhibiting time tyy = 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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NUMERICAL INDICATOR TUBE 2.DCA 11
DRIVER ASSEMBLY

2722 009 02051

DUAL DECADE COUNTER AND
2722 009 02061

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.

Lach 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).

Gate open Gate closed
v = min. 2/3 Vp = min. (VY
G = max. Vp = max. 0.3 V

Required direct current
when V1 = 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 tf = max. 1.5 us
Pulse duration tp = min. 2 s See point 3~
Trigger gate setting time tgs = min. 29 us

OUTPUT DATA (at Vp =11.4 Vand 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.

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 ouiput 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 PpF

* Section "Time definitions" of '"Circuit blocks 10-series".
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DUAL DECADE COUNTER AND

2.DCA 11 NUMERICA L INDICATOR TUBE 2722 009 02051
DRIVER ASSEMBLY 2722 009 02061
flip-flop FF 12-A(A') | FF 12-B@®") |FF 12-C(C")|FF 12-D(D"
Q Q Q Q Q Q Q Q
tput inal -
output termina 3a(21a)| 2(22a)| 7(16a)| 8(15a)| 9(14a)|3(20) |5(18)| 4(19a)
max. number of 10- | Tagmp
series circuit = min. 5 2 3 5 3 3 2 S
blocks, that may be |0°C .
driven, provided
each driven input Tamb
am
repres?nts a load - min. 5 9 3 3 3 3 9 5
of ~Ip=max.1.1 mA —950(
and -QT=max.3.4nC
max. number of Tamb
driven 10-series = min. 6 5 5 5 5 4 4 6
circuit blocks, 0 °C
with external pa- Tamb
rallel collector = min. 5 3 4 3 4 3 3 5
resistor(s) ~-259C
Output levels during counting
0 1 2 3 4 5 6 7 8 9 0

trigger pulses —""
at terminal la(23a) nge

oo S I (N R Y A N N BN

output Q of FF12-B(B") _—___I-__-—l____-l I oy
terminal 8(15a) o

output Q of FF12-C(C") l I o
terminal 3(20) g
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
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DUAL DECADE COUNTER AND :
2722 009 02051 NUMERICA L INDICATOR TUBE 2.DCA 11
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 Q-
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 10-1 and ID 10-II respectively have to.ke 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
(Ry) 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

] 1
ZM1000]
v 600
b y
V) Tamp=0°C /
amb = A
f Io25mA
500
/
/f
74 Tamp = +55°C
400 / Iaa1.5mA/7*’—
+10% aEEEEEREEY. | A
asovi+ y. y
-wo%l // T{
LS s g g g S S g o} S g { L T
300 f {/ . example ‘
/ 71T Vo= 350v £10% | |
y ™H _max 114k
// % ] T min 102k ]
o] 50 100 150 200
— R (kS2)
Fig.4
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DUAL DECADE COUNTER AND

2.DCA N1 NUMERICA L INDICATOR TUBE 2722 009 02051
DRIVER ASSEMBLY 2722 009 02061
W 253768
[
ZM1020
v 600 Tornz0°C
b I,€25m
(v) 1
f Tamb=-55°C /
Ia525mA 1/
500 7
.
Y Tamb= 055°C___
/, I.=21mA
400 +
P4
pd
g
7
300 // =250V £10%
= Tamb * e
+ ;:;\I/. -t ,/, ozo‘lss“c Ra= 0 Z}g:g
B ImY Sy o +55°cR° g
N 1
0 | TT TP TTTT
2 00 100 200 300 400
—Rg (k)
Fig.5
I I 72537898
| [ZM1080) p,
4
A
= Vb 800 T.,,ﬁ,,:O"C ,
— V) Io€25mA
= f y
..
500 Y} Tamb=-55°C |
/| I.€25mA ]|
i Ll
'10”’[‘ 14 A
400V
-1o°/.L Va4
L L L L LA T ] Tame=+557C
AT |1az15ma 7]
U ITTT
300 AN/ | ] example
Yo av.d . Vp =400V +10%
94 o"t?'i'ss"c Ra= X 3ies
// Tam
d -55 to+55°c °‘m33:g
200 EHERERE
0 50 100 150 200

Wiring capacitance at each Q-output of the ID10 max. 500 pF
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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 2.DCA 11 B
CIRCUIT DATA
For circuit diagram see next pages.
April 1968 H ” D135



g 11 vDa“z “eL 314

2l
P0Z 6L OLIPBL 91 LIOEL G YL €1 oee
.Q_ IERREEE s o e af o ¢ o _ L@ sl nlalal s af nl el of f o o s
OMI3 L 1 1IM ;hmhhhmgw MI3 L L IIM OMIIL LIIM
m E 9317 i 2 bE n my 2] 93T 93]
e [{EE] ks Js.m [AEE] sks m 244 sts S [A%E] S
7153 ° o mm.wl qmm o ° me T S3 ° mm.ﬁl S3 o o mm_ml
9 o 9 o B o E o
M a 0 8 v
—oniz
0Pz
—
——00g|
—0PYL
002
—0 8l
006l
azeovzL
\O
[32]
—~
[



g 11 VDU g "aL 31

7

™12

R

Nx by

iz el
AT+ A0 - i
I
] 9
al o] o] ¢ ¢] 7] 4 IERERE u@
o R
o3 M13 1 L I3M o3l d_w.u; M3 1 1 i3 Lmum_l o3 o3fr
=1 [AEE] sks =18 [AXE] 5 e o [AEE] S
- —4S3 S3— =1s3 S3
gy B ) ) mmTl a”” o ° 3 o
9 o )
1 a ° 2 g

EREPREEE
9O MITIL LIIM

93 93T

S [AXE] St

0PZL

oL

08

06

O€

o}]

O

£26672L



2.DCA 11

DUAL DECADE COUNTER AND
NUMERICAL INDICATOR TUBE
DRIVER ASSEMBLY

2722 009 02051
2722 009 02061

Terminals (Fig.8)

Similar to 2.DCA 11 A, with the exception of terminals 4a, 5a, 6, 6a, 7a, 8a,
9a, 10, 10a, 1lla, 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
inal . T -

output termina 3a(2la) | 2(22a) | 7{16a) | 8(15a) | 9(14a) | 3(20) | 5(18) | 4(19a)
available direct current:
min. IQD in mA 7.1 6 7.1 6 7.1 6 6 7.1
available transient I
charge when VQ changes
from 2/3 Vpto 0.5 Vin
1.5 us: min. QQT in nC 25.8 22.4 | 25.8 | 22.4 | 25.8 | 22.4| 25.8| 25.8

For Tamb = min. -259C 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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DUAL DECADE COUNTER AND ‘
2722 009 02051 NUMERICAL INDICATOR TUBE
2722 009 02061 DRIVER ASSEMBLY

2.DCAMN

2% components side
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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 in the 1 - 2 - 4 - 8 code.

The circuit diagram and the required 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 in the 1 - 2 - 4 - 8 code, and four flip-flops FF 12 intended
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.
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2722 009 02071
2.DCA12 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 numerically indicated 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 -25to +55 °C
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 12 B and 2.DCA 12 Conly
data are specified separately, which differ from those of the 2.DCA 12 A.
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2722 009 02071

2722 009 02081 DUAL DECADE COUNTER ASSEMBLY
2722 009 02091

2.DCA12

DUAL DECADE COUNTER 2.DCA12A
CIRCUIT DATA

For circuit diagram see next pages.
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2.DCA12

DUAL DECADE COUNTER ASSEMBLY

2722 009 02071
2722 009 02081
2722 009 02091

on

9aC

1000

90

100

40—

5a0—

50~

Ly

] A

&

S

Q

Q
ES ES|

FF12 S

EG EG

11a0—

G WETT T ETW G

5 14 |3 |7 |7 |8 s |15

70

[

Ta

% B' 3
2 Q Q
ES ES
s FF12 S|
HEG EG|
GWETT TETW G

5|1.'37 73 e

40—

i

3

80—
8a0—

10—

1200—

120—

1400

170

1720
180

1820

— o
w

o
S

Q
ES ES|

s FF12 s
EG EGL-
G WETT TETW G

B IL ia [JW Iu IM 15

Lo o
:Ial

I_

o—
7249928

o

[e}
16 15 13 15a16a

13a 20a

Fig.1. 2.DCA 12 A

D144

I | April 1968



2722 009 02071

2722 009 02081 DUAL DECADE COUNTER ASSEMBLY 2.DCA 12
2722 009 02091

3a 2a 1
o ) S
- K
Oy
16 C' J 3 D' 6
Q Q i Q Q
-fes esp- —;—ES ES%
— s —s FF12 s [ Ik —Hs FF12 s
— —EG EGHL- o -Uec EGHL
. G WETT TETWG . GWETT TETW G
O“ 5|4|317r7|w3|\4]1'5_ ?5 EE R IB <5
e
kg
Tl DECADET
A0 e
% -
b,
e
Kig | ka0 ka| | ke
kig ka1 ka3 kag
o) o o
koo DECADE I
—G O
C D
16 6 16 6
Q Q a Q
-—455 Es% “Ues espz
S 1 FF12 sfE— —Ls FF12 sie
— i e EGHL. —Uec Folll
G WETT TETWG G WETT TETWG
5 IA |3 7 |7 |13 Iu 15 5 |4 l; 7 |7 [*3 I:c )
I l TS A
ks ka7
et
A0
N\
D,
. o)
2la Fig.1lb 22a 23a

April 1968 || “ D145



2722 009 02071

2.DCA 12 DUAL DECADE COUNTER ASSEMBLY 2722 009 02081
2722 009 02091
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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
S = output Q of flip-flop A’

6 = output Q of flip-flop A’

[eBRN]

= base input W of flip-flop A’
= 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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2722 009 02071

2722 009 02081

DUAL DECADE COUNTER ASSEMBLY

2722 009 02091

2.DCA12

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
iba
17a
18a
19a
20a

2la s

22a
23a

il

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

extensicn 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 I
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 flin-flop D

1nput Q1 111D-110Pp U

Power supply

Terminal 21: VN =-12V+5%, ~IN =8.5mA } The current values

22:Vp
23: VE

+12V¥5%, Ip =60 mA
0 V common

i

are nominal
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2722 009 02071

2.DCA 12 DUAL DECADE COUNTER ASSEMBLY 2722 009 02081

2722 009 02091

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 Vs 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 Vg changes from 2/3 Vp

to 0.5Vin 1.5 us -QgT = min. 11.2 nC

Time data

Pulse duration tp = min. 8 Ms .
See point 4

Recovery time trec = min. 15 us

Time delay between S-

= i . - . t *
and T-signal tst min. 135 Hs See point 5

For this purpose one S-input of each flip-flop in the decade has beenbrought out.
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 -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 FF 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
Voltage Ve = max.0.3 V
Required direct curzent -Igp =max.1l.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 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.1.1 mA

Required transient charge
when VT changes from 2/3 Vp

to 0.5 Vin 1.5 us ~QpT = max. 3.4 nC

Time data

Fall time tg  =max. 1.5 wus ‘

Pulse duration tp = min. 2 us } See point 3 *
Trigger gate setting time tgg =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 pF.

* 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(8') | 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. Igp 7.1 6 7.1 6 7.1 6 6 7.1
in mA

available trans-
ient charge when
Vq changes from
2/3Vpto 0.5V
in 1.5 us: min.

25.8 | 22.4 25.8 22.4 25.8 22.4 25.8 25.8

QQT in nC
For Tamp = min. -25 OC the availabledirect current Inp has tobe reduced with
1.6 mA and similarly the available transient charge QQT Wwith 5 nC.
Wiring capacitance at each Q-output max. 175 pF
Output levels during counting
0 1 2 3 4 5 6 7 8 9 0

trigger pulses "
at terminal 19(4) wor

poertbitAaes oS NN IR I N N AN I N B S

output Q of FF 12‘8(8‘)—|——_—I—| ] e
terminal 17(4a) "

0
output Q of FF 12-C(C')
terminal 14(8) I l
output Q of FF 12--D (D) oy
terminal 12a(9a) l L —g
72499771
digit _number 0 1 2 3 4 5 6 7 8 9 0
Fig.3
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DECADE COUNTER AND BUFFER MEMORY 2.DCA 12B

For circuit diagram

. components side .
see next page [= —— ——
23 1
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Fig.5. 2.DCA 12 B IIIIIIIIIIIIIIIIIIIIIII

INPUT REQUIREMENTS (at Vp = 11.4V and VN = -12.6 V unless specified
differently)

Set/reset input (S-terminals)

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 tp = min. 2 us

For further set/reset data, see 2.DCA 12 A.
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CIRCUIT DATA
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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 thebuffer
memory.

Required direct current
when Vo = max. 0.3V -Itp = max. 4.4 mA

Required transient charge
when VT changes from

2/3Vpto 0.5Vin 1.5us -QrT = max. 13.6 nC

Time data

Fall time tg =max. 1.5 wus

Pulse duration ty = 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 Q Q Q |Q
18a | 18 |17a | 17 | 14a | 14 12 | 12a

output terminal

available direct current:

. . 6 4.91 6 4.9 6 4.9: 4.9] 6
mm.IQDmmA

available transient charge
when VQ changes from 2/3 Vp
to 0.5 Vin 1.5 us:

min. QQT in nC

24.6121.2(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’
‘ alaelalalalala]a
output terminal
S 6 S5a 4a 10 9 10a 9a
available direct current: | o o |\ g 5 | g 5| g 2| 8.2|8.2]8.2]8.2
min. IQD in mA
available transient
charge when Vg changes | oy | o7 | o7 | 97 | a7 | 27 | 27 | 27
from 2/3 Vpto 0.5 V in
1.5 us: min. QQT in nC

For Tamp = 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'
, QlefTjQ|l || Q]Q
output terminal 5 6 sa | 42 10 9 102 | 92
max. number of 10-
series circuit blocks, Tamb =
4
that may be driven, min. 0 °C 6 6 4 6 4 416
provided each driven
input represents a Tamb =
load of -Ip = max. 1.1 mA|min. -25°C 5 614153 4 4 416
and -QT = max. 3.4nC
max. number of T -
driven 10-series amb ° 7 7 6| 6 6 6 6 | 7
. . min. 0 °C
circuit blocks,
with external pa- T _
rallel collector amb ol 6 6 | 5|5 5| S 516
. min. -25 °C
resistor (s)
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BINARY COUNTER 2.DCA12C
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DUAL DECADE COUNTER ASSEMBLY

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 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 (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")
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.allable Q1rect current: 7.1 6 7.1 6 7.1 6 7.1 7.1
min. IQD in mA

available transient

charge when Vq changes| o5 ¢ |9y 4| 258 | 22.4 | 25.5 |22.4| 25.8 | 25.8

from 2/3 Vpto 0.5V in
1.5 ps: min. QQT in nC

For Tymp = 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
availableIgp and QQT of output Q of FF 12-D (D') have to bedecreasedtill 6 mA

and 22.4 nC respectively.
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BCA 10

2722 009 021..

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
1D 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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REVERSIBLE DECADE COUNTER AND

BCA 10 NUMERICAL INDICATOR TUBE DRIVER 2722 009 021,.

ASSEMBLY

- 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 comnnected 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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REVERSIBLE DECADE COUNTER AND
2722 009 021.. NUMERICAL INDICATOR TUBE DRIVER BCA 10
ASSEMBLY

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
16 = extension gate input EG of trigger gate 4.TG 15
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 positive supply +12 V

23 = common supply 0 V

-1
-1

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
1la = 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
2la = set input S of flip-flop D
22a = set input S of flip-flop C
23a = set input S of flip-flop C

1l

Power supply
Terminal 21 : VN = -12V+5%, -IN=6.5mA }
7
22 : Vp = +12V+5%, Ip= 36 mA

The current values
are nominal

23 : Vg = 0 V common
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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)

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 . max. vp
Transistor non-conducting

= min. 0ov
Voltage VS - max. 0.3 V
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 -QsT = max. 2.8 nC

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 iy

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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forward counting —»

0 1 2 3 4 5 6 7 8 9 0

trigger pulses E—T
Nekonr-S U N U I 1 I 6 O O

—"0
output Q of FF12-A g
(terminal 3a) l L J L J ] r I l I —
output Q of FF12-B _J————L__J e
(terminal 9a) l____ gy

—"0
output Q of FF12-C ye
(terminal 4a) I I S

output Q of FF12-D g
(terminal 5a) I I —

Q of FF12-A -
el 9 I O e O

output Q of FF12-8 —l__l—-—L e
(terminal 8a) I e

output Qof FF12-C pe
(terminal 10a) I l wgr
output G of FF12-D —p
(terminal 6a) ] I gy

trigger pulses R
at terminal 20 v

<«— reverse counting

digit number 0 1 2 3 4 5 6 7 8 9 0
7249976
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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 positicn,
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 secticn

The outputs Qg (terminal 11) up to and including Qg (terminal 4) of the ID 10
have to bhe connected to the pins kg 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 (Ry) to the high volt-
age power supply (Vp).
The current available at these 10 numerical outputs of the ID 1C 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 Vp 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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BCA10

REVERSIBLE DECADE COUNTER BCA10B
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=11.4V 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 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

output terminal Q Q Q Q Q Q Q Q
3 3a 8a 9a 10a 4a 6a Sa

available direct
current
min. IQD in mA 3.8 3.8 3.8 4.9 3.8 4.9 3.8 6
available tran-
sient charge
when Vo changes | ) 4 | 99 4 | 22.4 | 22.4 | 22.4 | 22.4 | 23.7 | 25.8
from 2/3 Vp to
0.5 Vin 1.5 us:
min. QQT in nC

For Tymp = min. =25 OC the available direct current Igp has to be reduced
with 1.6 mA and similarly the available transient charge QQT with 5 nC.

o |
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Fig.8. BCA 10 B
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REVERSIBLE DECADE COUNTER
AND NUMERICAL INDICATOR TUBE DRIVER BCA10C
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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 Viy = -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|FF12-C|FF12-D
output terminal QI Qe Q| QN
31| 3a 8a|9a | 10a|4a | 6a| Sa
max. number of 10-series
circuit blocks, that may Tamb=min. 0°C| 1] 1 313 3 1 214
be driven, provided each
driven input represents
a load of -Ip=max.1.1mA|Tamp=min.-25°C| 1| 1 2 |2 2 |1 1| 4
and -QT = max. 3.4 nC
max. number of driven
= i (o]
10-series circuit blocks, Tamb =min. 00C| 3] 3 313 313 205
with external parallel . o
collector resistor(s) Tamp=min.-25°C| 2/ 2 202 212 L4

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, 1l6a, 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 6a Sa

output terminal

available direct

current:
min. Iop 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. QQT in nC

22.4 | 22.4| 22.4 | 22.4|22.4]22.4 | 25.8| 25.8

For Tamp = min. -25 OC the available direct current Inp has to be reduced
with 1.6 mA and similarly the available transient charge 8QT with 5 nC.
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DUAL SHIFT REGISTER ASSEMBLY

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.1 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.

October 1967 “ ” D189



2.SRA10 DUAL SHIFT REGISTER ASSEMBLY 2722 009 03001

- 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 kj, ko, k3 and kyg; 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 out for
preset purposes.

The positions kj, k2, k3 and k4 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 -25to +55 °C
below 0 °C: derated output data
storage -55to +75 °C
Weight approx. 500 g

April 1968 “ H D191



2.SRA10 DUAL SHIFT REGISTER ASSEMBLY 2722 009 03001

10 o
10a &
E
16 6
2es Q Q gz
=5 FF12 sie
—“EG EGH-
G _WET ETW G
|5—|4 B s pels
9 O
9a O—
D
16 6
Q Q \
Ues eshz
s FF12 she
e EGHL
G WET T TET WG
Ii—la [3]7 7] e]s
C
16 6
2 . Q SR {7 2
-—c> [ ST N
s FF12 sHe )
e EGI- o
G WET ETW G
sla 3|7 |13 | s
B )
16 6
Q Q
s gshZ
=B FF12 s
—Jec G
G_WET ETW G
k| 5 o |1 7 |7 [u ]u 5
a
A
16 6
Q Q
Zes esp-
s FF12 sp2
o EGH-
G_WET ET W G
s e 5 [r ] pe]s ;“33
[ole] o I
a 1la 7 7a YARYYAVX]

October 1967



2722 009 03001

DUAL SHIFT REGISTER ASSEMBLY

2.SRA10

7269934.2
o1
—O0 1
£
16 6
s © 33
s FF12 she
] G EG 1
G WET T TETWG
|5_J4 Il Iwz [T
14
-O ba
o
16 6
Q ;
—Aes esp-
z 5 FF12 spe
—e EGH:
% wer ET W G
L_‘[z. BN ‘13 BB
015
O 15a
c
16 6
Q
s O espe
2 s FF12 spe
e EGH-
% werT TETW G
l_j‘z. R 113 e s
016
-O 16a
B
16 6
Q Q
es eshz
s FF12 s
—eo EGH-
Q G WET ETW G
:*: K skl s |jv5 K,
Qa
18a
018
N
G 6
Q \
es = =
s FF12 sk
e EG
G WET ETW G
B ‘/‘ [ERE \]a%la
4> foRe) l¢) 000000
19219 12a 17a 17 13a 20a
2a 23a 20

Fig.1lb

October 1967

D193



2.SRA10

DUAL SHIFT REGISTER ASSEMBLY

2722 009 03001

Terminals

0O U W

O

wonowonowou

230

components side

23
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23a

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
output Q of flip-flop D

10 = output Q of flip-flop E

Fig.2

D194

[

October 1967



2722 009 03001 DUAL SHIFT REGISTER ASSEMBLY 2.SRA10

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 + 12V
23 = common supply 0 V

la = set input S of flip-flop E

2a = get input S of flip-flop D

3a = common reset input S

4a = get input S of flip-flop C

Sa = output Q 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 Al

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’

- B ] '
23a = set input S of flip-flop C

Power supply
Terminal 21 : VN = -12V +5 %, -IN = 11 mA The current values
22:Vp =+12V+5%, Ip =70 mA are nominal

23 : Vg = 0 V common
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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. 28nC

Time data

Pulse duration tp ='min. 2 us = min. 2 us } See
Recovery time tree = Min. 15 us = min. 15 us J point 4 *
Time delay between See

S- and T-signal tge = min. 15 us = min. 15 us J point 5*

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 ~Igp = 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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2.SRA10

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

_ in.
Voltage Vg max.
Gate closed

_ min,.
Voltage Vg = max.
Required direct current -Igp = max.
Required transient charge
when Vg changes from 2/3 Vp
to 0.5Vin 1.5 us -QgT = max.
Time data
Trigger gate setting time tgs = min.
Trigger gate inhibiting time tgi = min.

Trigger input (T-terminals 4 and 19)

2/3 Vp
Vp
0 Vv
0.3 V
1.1 mA
1.2 nC
29 us
29 us

See point 6"

See point 7 *

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 V- = max. 0.3V -Itp = max.

Required transient charge
when VT changes from 2/3 Vp

to0.5Vin 1.5 us -QTT = max.
Time data

Fall time tf = max.
Pulse duration t = min.
Trigger gate setting time tgs = min.

Time delay between T- and
S-signals ts = min.

5.5 mA

17 nC

1.5 us
2 us
29 us

15 us

* Section "Time definitions"” of "Circuit blocks 10-Series".

max.ll mA

= max.34 nC

See point 3%

See point 5*

October 1967 l I

D197



2.SRA10 DUAL SHIFT REGISTER ASSEMBLY 2722 009 03001

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)|8a(15)|8(15a) | 9a(14) | 9(14a) | 10a(13)| 10(12)

output terminal

available direct
current: 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.1 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 Tamb = min. -25 ©C the available direct current IQp 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 k1, 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) | Sa(18) | 6a(16) | 6(16a) | 8a(15)|8(15a) | 9a(14) |9(14a) | 10a(13) |10(12)

output terminal

available direct
current: 7.1 7.1 7.1 7.1 7.1 7.1 6 6 7.1 7.1
min. Igp in mA

available transient
charge when Vq
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 0.5Vin 1.5 us:
min. QQT in nC

For Tamb = 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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forward counting —»

0 1 2 3 4 5 6 7 8 9 0

P
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output Q of FFp~D(FFy,-D) oy
terminal 9(%a) J l___._,f o

terminal 10 (12)

output Q of FFyy- E(FF,Z'E') J . e

output Q of FFp~A(FF,-A) ——'l e
terminal 5(18a) —I - ng
output G of FFip-B(FFy,-B) ——[ l g
terminal 6a(16) S ——, )
output Q of FFy-C(FF,-CY) —I J____gv "

terminal 8a(15) -
output Q of FFi,-D(FF;-DY) ISP
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Fig.3
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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 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 theinternal 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: 7.1 7.1 7.1 7.1 7.1 7.1 7.1 7.117.1(8.2)|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)
to 0.5 Vin 1.5 us:
min. QQr in nC

For Tamp = min. -25 OC the available direct 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
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= min. 2/3 Vp
1
Voltage Ve o _ max. Vp
"Positive low"’ level
Voltage A/ z nml:; oV
Total required direct current -Icp = max. mA

Total required transient charge
when V& changes from 2/3 Vp

to 0.5 Vin 1.5 us -QCT max. 4.8 nC

1

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.

V¢ "positive high" VG "positive low"

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 -QrT = max.3.4 nC =0 nC
Input noise level Vp = max.1.2 Vp—p

Time data

Fall time tf = max.l.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 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 k§2 +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 FF 12-A|FF 12-B|FF 12-C|FF 12-D
QlQlQlQe{Qfe|al|Q

output terminal
3|3a|8a|9a|10a|4a| 6a | Sa

max. number of 10-series
circuit blocks, that may Tamb=min. 0°C| 1| 1| 23| 2|1 2] 4
be driven, provided each

driven input represents
a load of ~Ip=max.1.1 mA|Tamp=min.=-25°C| 1| 1 | 1| 2| 1 | 1| 1] 4
and -QT=max.3.4 nC

max. number of driven

= mi 0 =
10-series circuit blocks Tamp=min. 0°C| 3| 3 1 213 ) 213215

with external parallel

=min.-250° 2 211 4
collector resistor(s) Tamp=min.=25°C| 2| 2 ) 1 1

Wiring capacitance at each Q-output max. 150 pF
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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

April 1968 D201



RSR 10 REVERSIBLE SHIFT REGISTER 2722 009 03011
ASSEMBLY

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 ki, 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 2la with 7a
terminal 22a with 7
terminal 6 with 12a
terminal S 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 one cycle of 10 pulses, by mounting on the printed-wiring boardtwo diodes
AAY21 for each counting direction. In Fig.2 the diode positions are indicated as
kj, k2, k3 and kgq; 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:
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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, kg, k3 and k4 on the printed-wiring board have to be left open.

The capacitors C] and Cp 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

Ambient-temperature range

operating -25to +55 °C
below 0 °C: derated output data

storage -55to +75 °C

Weight approx. 400 g
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Terminals

1 = not connected

2 = set input S of flip-flop A

common set input S

trigger input for forward counting
output Q of flip-flop A

output Q of flip-flop A

gate input G of flip-flop A

base input W of flip-flop A

gate input G of 4.TG 15-1

10 = base input W of flip-flop E
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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

1}

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-I1

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 +12V
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 15-1
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-I1
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 15-11
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 = -12 V £5%, -IN

i}

1

22 :Vp =+12V £5%, Ip =45 mA

23 : Vg =0 V common

9.0 mA The current values
are nominal
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RSR 10 REVERSIBLE SHIFT REGISTER 2722 009 03011
ASSEMBLY

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 0.3V, 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 -QsT = max. 14 nC

Time data

Pulse duration tp = min. 2 us } See point 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.

Required direct current -Igp = max. 1.95 mA

Required transient charge
when Vg changes from
2/3Vpto 0.5V in 1.5 us -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 high" voltage (be-
tween 2/3 Vp and Vp) opens the gate.

Gate open
————————— _min. 2/3 Vp
Voltage Vg = max. Vp
Gate closed

_min. 0 V
Voltage 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 -Q@T=max. 1.2 nC

* Section "Time definitions" of "Circuit blocks 10-Series".
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2722 009 03011 REVERSIBLE SHIFT REGISTER RSR 10

ASSEMBLY
Time data
Trigger gate setting time tgs = min. 29 us See point 6 *
Trigger gate inhibiting time t,; =min. 29 us  See point 7~

gl

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 -ITD =max. 5.5 mA

Required transient charge
when VT changes from 2/3 Vp

to 0.5 Vin 1.5 us -QTT = max. 17 nC

Input noise level Vn =max. 1.2 Vp.p

Time data

Fall time tf =max. 1.5 us

Pulse duration tp =min. 2 us | See point 3 *
Trigger gate setting time tys = min. 29 us

Time delay between T-
and S-signals ttg = 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.
S5 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".
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RSR 10 REVERSIBLE SHIFT REGISTER 2722 009 03011
ASSEMBLY

flip-flop FF 12-A FF 12-B | FF 12-C | FF 12-D | FF 12-E

Ol
o
Ol
o
Ql
O
Ql
O

Q| Q
6 5 3a 4a 17 | 17a 18 | 18a | 2la | 22a

output terminal

available direct current:
min. IQD in mA 7.1 7.1]1 6 6 6 6 6 6 7.11 7.1

available transient
charge when V
changes from 2/3 Vp
to 0.5 Vin 1.5 us:
min. QQT in nC 25.8(25.8124.6124.6|24.6124.6(24.6|24.6]25.8(25.8

For Tamb = min. -25 OC the available direct current I D 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, k2, k3 and kg), 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

QlelQlQlQ@lQelQ|Q]|Q]Q
6 5 3a 4a 17 17a 18 18a | 21a | 22a

output terminal

available direct current:
min. IQD in mA 6 6 4.9 4.91 6 6 4.9 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[23.423.4[24.6|24.6

For Tamp = min. -25 OC the availabledirect current IQp has to be reduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.
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2722 009 03011 REVERSIBLE SHIFT REGISTER RSR 10
ASSEMBLY

Output levels of the flip-flops in a reversible decade ring counter configuration

forward counting —

0 1 2 3 4 5 6 7 8 9 0 "
Nt W]—tv 1
terminal 4 .

output Q of FF12-A —————
(terminal 5) I I )

output Q of FF12-B l pe
(terminal 4a) l ey

-"0
output Q of FF 12-C T ] e
(terminal 17a) g

output Q of FF12-D .
(terminal 18) J I gy

output Q of FF12-E —
(terminal 22a) l | .

output Q of FF 12-A —"—I "
(terminal 6) J . .

output Qof FF12-B ﬁ -
(terminal 3a) J ; .

output Q of FF 12-C | I'_——""'"
(terminal 17) _ .

0"
output Qof FF12-D I AI._—____]
(terminal 18) g
output Q of FF12-E S
(terminal 21a) | J "o

trigger pulses —
at terminal 13 l_I LJ l_l L] U l_l |_] LJ L_l I__I_A o

i - Nt
72499751 Flg . 3 reverse counting
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RSR 10

ASSEMBLY

REVERSIBLE SHIFT REGISTER

2722 009 03011

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
. Q||| |Qe|Q]|Q|QlQ

output terminal

6 5 3a | 4a | 17 {17a | 18 | 18a| 2la|22a
available direct current:
min. IQp in mA 7.1 7.1 7.1 7.1 7.1 7.1] 7.1 7.1]8.2(8.2
available transient
charge when Vq
changes from 2/3 Vp
to 0.5V in 1.5 us:
min. QQT in nC 25.8(25.8125.8125.8(25.8(25.8(25.8(25.8| 27 | 27

For Tamp = min. -25 °C the available direct current IQD has to bereduced with
1.6 mA and similarly the available transient charge QQT with 5 nC.

Wiring capacitance at each Q-output

max. 150 pF

D212 ll
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272215100021

POWER SUPPLY UNIT

W 10143/B
Input voltage 105 V4 to 120 Vi, and
200 V, to 249 V,¢ in steps of 5V
Output voltage +12 Vg 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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2722 151 00021 POWER SUPPLY UNIT

TECHNICAL PERFORMANCE

Input voltage

Frequency

-12 V output 1)
Output voltage
Output current
Stability ratio at 220 V
Ripple voltage
Output resistance
Output impedance at 10 kHz

Temperature coefficient

+12 V output 1)
Output voltage
Output current
Stability ratio at 220 V
Ripple voltage
Output resistance
Output impedance at 10 kHz
Temperature coefficient

Fusing

Operating -temperature range

Storage-temperature range

105 to 120 Vac, 200 to
240 Vg in steps of 5V

45 to 65 Hz

-12 V, adjustable +10 % (R15, see diagram)

400 mA
350:1
5 mV
0.4
0.15 @
-1.2 mV/degC

rms

12 V, adjustable +10 % (R20, see diagram)

1000 mA
1000:1
2 mVpnps
0.08 @
0.1 @
+1.2 mV/degC

automatic

-20to+55 °C
-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
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4322 026 38680 PAA10

PRINTED—WIRING BOARD FOR FOUR UNITS PA 10

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.

109 876

23a

unit I o m r RZ 20997-2

RZ 20997-1
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PAA10

PRINTED-WIRING BOARD

FOR FOUR UNITS PA 10

4322 026 38680

Terminal location:

1 = not connected

2 = not connected
3 = E2 = common supply 0 V
4=N2 supply max 55V unit
5= N1 SUPPY max. nr. 111
6 =Q = output PA10
7 = not connected
8 = E9 = common supply 0 V
9=Np | supply max S5V unit
10 = Nyl SUPPmex. nr. 1
11 =Q = output PA 10
12 = not connected
13 =G = input PA 10
14 = EG = extension input PA 10 unit
15=Nj = supply =12V nr. 1
16 =P = supply +12V ’
17 = E] = common supply 0 V
18 =G = input PA 10
19 = EG = extension input PA 10 it
20 = N; = supply =12V N
21 =P = supply +12V *
22 = E1 = common supply OV
23 = not connected
7249630.2
[rem—— ——
© o b |
L oo
o
o
L[ ]
o
L]
L ]
o L ]
1218402 —————»
Material
Contacts

la
2a
3a
4a
Sa
6a
7a
8a
9a
10a
lla
12a
13a
14a
15a
16a
17a
18a
19a
20a
21a
22a
23a

not connected
not connected
E9 = common supply 0 V

No c unit
supply max. S
Nyl = SUPPY R Y
Q = output PA 10
not connected
E9 = common supply 0 V
N2 unit
1 .
Nol = supply max SV nr.Il
Q = output PA 10
not connected
G = input PA 10
EG = extension'input PA 10| unit
Nj; = supply =12V nr.II
P = supply +12V
E] = common supply 0 V
G = input PA 10
EG = extension input PA 10 .
unit
Nj = supply =12V nr IV
P = supply +12V ’
Ej1 = common supply 0 V
not connected
72469629.2
] Q O o
oo oo
. CJ
L]
[ ]
[
L ]

glass expoxy
2x23, gold plated, pitch 0.2 inch

2a

1a

D220 H
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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.

- 12186+ 03

000000000 000000006
0000900‘0.0‘000‘0‘“ ‘0...'.'00.0...0.0.. =
aeoseaooeeoeeosao.l? ‘%’0‘0’0‘0’0"‘0’0‘ g
000999890 000900 8. 0' ‘ () 00 eO 90 00 ’l 0. 00 0000

OTTHTTOTHCTTTTTTT

17.5+02

7242130

Material

copper-clad phenolic resinbonded
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 -
..l eseccne I.I ¢ '..O..'O"...'.'...C r ..l'.'. LA XN ] I... * ... LA L XN ] ......
XXX covesseseses | & I ]
e o
O
S &
: 28
92 o~
Coee
T, ATATATAATTT T ) =
7;1.6258 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.

7247891

- 1218
77478901
Catalogue number 4322 026 38600 4322 026 38610
Material glass epoxy phenolic resin
bonded paper
Holes plated-through; 1.2 mm diameter
Contacts 2x 23, gold plated, pitch 0.2 inch
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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.

=k ofsS

207.0

Material glass epoxy with plated-through holes
Contacts 2x 23, gold plated, pitch 0.2 inch
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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

7251678

Material glass epoxy with plated-through holes

Contacts 2x 23, gold plated, pitch 0.2 inch
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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.

n—) ] o= -]

Pt

2070

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.
C

[

o 4
§
. 1
.l' \L l' ..‘\ &/ .l
L) ... obe .‘....l... =
TN =
SR 11 B -
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.

= = L= u]
0
o o o ° 3
T, &
o
[N
5
H 4 -
7251674
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

chassis 4322 026 38240.
L

) of the assembly RSR 10 fits the mounting

glass epoxy with plated-through holes
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 areavail-
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
FF11 4322 026 07620
FF12 4322 026 07630
2.GI10 4322 026 07640
2.GI11 4322 026 07650
2.GI12 4322 026 07660
2.TG13 4322 026 30560
2. TG 14 4322 026 30570
4.TG15 4322 026 34630
PS10 4322 026 07700
0S10 4322 026 07710
OS11 4322 026 36900
PD10 4322 026 07720
PD11 4322 026 36910
GA1l 4322 026 34640
TU 10 4322 026 07741
PA 10 4322 026 07751
RD 10 4322 026 07771
RD11 4322 026 36990
ID10 4322 026 36850
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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

2722 009 020..

2722 009 02051
2722 009 02061

2722 009 02071
2722 009 02081
2722 009 02091

2722 009 021..
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

page

D103

D123

D141

D161
D189
D201

D215
D219
D221
D223

D225
D227
D229
D231
D233
D235
D237
D239
D241



A Circuit blocks 100 kHz Series

B Circuit blocks 1-Series

C Circuit blocks for ferrite core memory drive

D Circuit blocks 10-Series
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