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DATA HANDBOOK SYSTEM

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

ELECTRON TUBES - BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS RED
COMPONENTS AND MATERIALS GREEN

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

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

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

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the
written consent of the publisher.
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Part 1a December 1975

Part 1b August 1977

Part 2a November 1977

Part 2b May 1978

Part 3 January 1975
Part 4 March 1975

Part 5a March 1978

Part 5b December 1978

Part 6 January 1977

Part 7a March 1977

Part 7b March 1977

Part8 May 1977

Part 9 March 1978

ELECTRON TUBES (BLUE SERIES)

ET1a 12-75

ET1b 08-77

ET2a 11-77

ET2b 05-78

ET301-75

ET4 03-75

ET5a 03-78

ET5b 12-78

ET6 01-77

ET7a 03-77

ET7b 03-77

ET8 05-77

ET9 03-78

Transmitting tubes for communication, tubes for r.f. heating
Types PE05/25 to TBW15/25

Transmitting tubes for communication, tubes for r.f. heating,
amplifier circuit assemblies

Microwave tubes

Communication magnetrons, magnetrons for microwave
heating, klystrons, travelling-wave tubes, diodes, triodes
T-R switches

Microwave semiconductors and components

Gunn, Impatt and noise diodes, mixer and detector diodes,
backward diodes, varactor diodes, Gunn oscillators, sub-
assemblies, circulators and isolators

Special Quality tubes, miscellaneous devices

Receiving tubes

Cathode-ray tubes

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

Camera tubes and accessories,image intensifiers

Products for nuclear technology

Channel electron multipliers, neutron tubes, Geiger-Miiller
tubes

Gas-filled tubes

Thyratrons, industrial rectifying tubes, ignitrons,
high-voltage rectifying tubes

Gas-filled tubes

Segment indicator tubes, indicator tubes, switching diodes,
dry reed contact units

TV picture tubes

Photomultiplier tubes; phototubes
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SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

Part 1a August 1978 SC1a 08-78 Rectifier diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W),
transient suppressor diodes, rectifier stacks, thyristors, triacs

Part 1b May 1977 SC1b 05-77 Diodes
Small signal germanium diodes, small signal silicon diodes,
special diodes, voltage regulator diodes (< 1,5 W), voltage
reference diodes, tuner diodes

Part2 November 1977 SC2 11-77 Low-frequency and dual transistors

Part 3 January 1978 SC3 01-78 High-frequency, switching and field-effect transistors

Part 4a December 1978  SC4a 12-78  Transmitting transistors and modules

Part 4b September 1978 SC4b 09-78  Devices for optoelectronics
Photosensitive diodes and transistors, light emitting diodes,
photocouplers, infrared sensitive devices,
photoconductive devices

Part 4c July 1978 SC4c 07-78  Discrete semiconductors for hybrid thick and thin-film circuits

Part 5a November 1976 SC5a 11-76  Professional analogue integrated circuits

Part 5b March 1977 SC5b 03-77  Consumer integrated circuits
Radio-audio, television

Part 6 October 1977 SC6 10-77 Digital integrated circuits
LOCMOS HE4000B family

Signetics integrated circuits 1978 Bipolar and MOS memories
Bipolar and MOS microprocessors
Analogue circuits
Logic- TTL
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Part 1

Part 2a

Part 2b

Part 3

Part 3a

Part 3b

Part 4a

Part 4b

Part 6

Part 7

Part 7a

Part 8

Part 9

Part 10

COMPONENTS AND MATERIALS (GREEN SERIES)

June 1977

October 1977

February 1978
January 1977
September 1978

October 1978

November 1978

December 1976

April 1977
September 1971
January 1979
February 1977

March 1976

April 1978

CM1 06-77

CM2a 10-77

CM2b 02-78

CM3 01-77

CM3a 09-78

CM3b 10-78

CM4a 11-78

CM4b 12-76

CM6 04-77

CM7 09-71

CM7a 01-79

CM8 02-77

CM9 03-76

CM10 04-78

Assemblies for industrial use

High noise immunity logic FZ/30-series, counter modules
50-series, NORbits 60-series, 61-series, circuit blocks
90-series, circuit block CSA70(L), PLC modules, input/
output devices, hybrid circuits, peripheral devices, ferrite
core memory products

Resistors

Fixed resistors, variable resistors, voltage dependent resistors
(VDR), light dependent resistors (LDR), negative tempera-
ture coefficient thermistors (NTC), positive temperature
coefficient thermistors (PTC), test switches

Capacitors
Electrolytic and solid capacitors, film capacitors, ceramic
capacitors, variable capacitors

Radio, audio, television

Components for black and white television, components
for colour television

FM tuners, television tuners, surface acoustic wave filters
Loudspeakers

Soft ferrites

Ferrites for radio, audio and television, beads and chokes,
Ferroxcube potcores and square cores, Ferrocube trans-
former cores )
Piezoelectric ceramics, permanent magnet materials
Electric motors and accessories

Small synchonous motors, stepper motors, miniature

direct current motors

Circuit blocks

Circuit blocks 100 kHz-series, circuit blocks 1-series, circuit
blocks 10-series, circuit blocks for ferrite core memory drive
Assemblies

Circuit blocks 40-series and CSA70 (L), counter modules
50-series, input/output devices

Variable mains transformers

Piezoelectric quartz devices

Connectors
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Circuit blocks
40-Series and CSA70 (L)






GENERAL

INTRODUCTION

In any analogue system for instrumentation and control there are a number of basic
functions. The units of the 40- and 70-Series have been developed to perform basic ana-
logue functions, thus to save the system designer considerable time and costs.

Great care has been taken to make them versatile so that a greater part of the required
functions in analogue systems can be performed without needing complex external
circuitry.

Being capable of handling signals down to d.c. they are very reliable and operate with a
high degree of stability.

These units find wide application in, for instance:

signal generating circuits

process and alarm circuits
closed-loop power control systems
A-D and D-A converters
electronic measuring instruments

The 40- and 70-Series comprise the following units:

DOA 40, Operational Amplifier

DZD 40, Differential Zero Detector

PSM 40, Phase Shift Module

CSA 70 (L) Chopper-stabilized operational amplifier.

Sentemher 1078 ‘ l | , A3






2722 010 01011 DOA40

OPERATIONAL AMPLIFIER

GENERAL

The DOA40 is a high gain, wide band, low drift d.c.
differential amplifier. Input voltage offset can be exter-
nally corrected.

A 6 dB/octave roll-off network is built-in. Terminals
are available to connect an external roll-off network.

This unit is developed for use with power supplies of

15 V. As many control systems use 12 V supplies, some
data are given for use at these voltages at the end of the
specification. Fig.1l. Drawing symbol

7253847

Dimensions in mm

+———— 54 85max———
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270 )
max Fig.2.

l L— The complete circuit is potted

e inside a metal canwith 19wire
18.7 206 —»|e terminals. The can is inter-
min : nally connected to terminal 10

‘—‘ 772492691 (0 V)
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DOA 40 'I OPERATIONAL AMPLIFIER

2722 010 01011

Circuit diagram and terminal location
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Fig.4. Terminal location
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2722 010 01011 OPERATIONAL AMPLIFIER DOA40

TECHNICAL PERFORMANCE

Ambient temperature range: operating 0 to +85 °C
storage -40 to +85 °C
Max. case temperature 91 °C

Power supply
Supply voltages

<
jae]
[

=+15V £ 3%
VN = -15V £ 3%

Supply currents Ip = 10 mA + load current
In = 10 mA + load current

Input data (ambient temperature +25 OC unless noted otherwise)

Open loop gain minimum typical
DC, max. load 25000 60000
DC, 100 k€2 load 100000 150 000

Input voltage offset

Initial offset can be trimmed to zero by means of an external variable resistor of
15 k2 between terminals OC and Vp

maximum typical
drift with temperature change
(0 °C to +85 oC) 5 uV/degC 3 uV/degC
drift with supply voltage change
for +15 V supply 7uV/% 3uv/%
for -15 V supply 3uv/% 2 uv/%
Input current maximum typical
Each input: bias current 700 nA 300 nA
drift with temperature change
(0 OC to +85 ©°C) 7 nA/degC 3 nA/degC
Differential: initial offset 35 nA 6 nA
drift with temperature change
(0 °C to +85 oC) 1 nA/degC 0.3 nA/degC
Input impedance minimum typical
between inputs 75 kQ 200 k$2
common mode 60 MQ 100 M2

June 1968 ’ ‘ l ‘ A7



DOA40

OPERATIONAL AMPLIFIER

2722 010 01011

Input voltage
max. voltage between inputs
max. common mode voltage

common mode rejection

Voltage noise (16 Hz - 16 kHz)

Output data

Output voltage (at a load current of 6 mA)
Load resistance

Output resistance

Frequency response

Unity gain bandwidth (small signal)

Full output response (20 Vp-p)
with 10 k2 load
with 1.67 k2 load

Slewing rate (Rjgaq = 10 k€2)

+5and -5V
+10 and =10 V

min. 20000
typ. 60000

3 uV (rms)

min, +10 Vto =10V

min. 1.67 k2

< 5 k&2

min. 8.5 MHz typ. 9.5 MHz
min. 40 kHz typ. 60 kHz
min. 33 kHz typ. 50 kHz
min. 2.5 V/us typ. 3.7 V/us

Specifications for the DOA40 used with 12 V supply

If the DOA40 is used with 12 V supply, the specifications remain the same as those
given for the 15 V supply, except those listed below.

Power supply voltages

Power supply currents
(load current and feedback current
to be added)

Input currents

Common mode voltage
Output voitage at a load current of 5 mA

Load resistance

Vp =+12V £ 5%
VN = -12V £ 5%
Ip = 8mA
Iy = 8mA

multiply the data given for 15 V
supply by 0.8

+8V, -8V
+9V, -9V
1.8 k2 (min.)

H June 1968



2722 010.01011 OPERATIONAL AMPLIFIER DOA40

APPLICATION INFORMATION

When used in a follower circuit, the DOA40 may exhibit instability. To avoid this,
it is good practice to insert a 10 k2 resistor between the signal source and the am-
plifier input.

The characteristics of the DOA40 are such that adaption circuitry is unnecessary
for most applications. However, three special situations which are sometimes en-
countered - comparatively small input currents, comparatively large output capa-
bility, and the need to adjust input current to zero - can also be handled by the
DOA40 with the simple adaption circuits described below.

Reduction of input current and increase of input impedance

The dual transistor BCY87 connected as an emitter -follower in the circuit of Fig.5
can be used to reduce the input current to 40 nA per input and increase the input
impedance to 15 M2 between inputs (typical values).

—in—

+15V

+in—

BCY87

7258869

Fig.5. Configuration giving reduced input current and increased input
impedance. The component values given are typical.

May 1970 A9



DOA40

OPERATIONAL AMPLIFIER ll 2722 010 01011

The characteristics of the circuit are given below. Other characteristics not listed

are those of the DOA40 unit alone.

Supply voltage rejection (both supplies)
Input voltage, drift with temperature change

Input current / each input
bias current

drift with temperature change
/ differential
initial offset

drift with temperature change
Input impedance between inputs,

common mode
Common mode rejection
Unity gain bandwidth
Full output frequency (20 Vp-p)

Increase of the output capability

typical
typical
maximum

typical
maximum
typical

typical
maximum
typical
typical
minimum
typical
typical
typical
typical

80 uv/v
5 uV/degC
10 uV/degC

40 nA
60 nA
0.25 nA/degC

4 nA

6 nA
0.1 nA/degC

15 MQ2

10 M2

600 M2

10000

6.5 MHz
40 kHz

The circuit of Fig.6 is capable of delivering 50 mA at +10 V and -10 V. The output
can be short-circuited momentarily without causing damage to the circuit. Feedback
networks if used should be connected to the circuit output, not the DOA40 output.

Fig.6. Configuration giving
increased output
capability.

®

7258862

2N2904A
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2722 010 01011 H OPERATIONAL AMPLIFIER DOAA40

Zero adjustment of input current

Each DOA40 input requires a bias current of 700 nA to give zero output voltage. By
supplying this bias current from an external source, the DOA40 output can be made
zero for a driving signal current equal to zero.

In Fig.7a the negative input (pin 3) is to be so adjusted. A 10 M2 resistor should be
connected between the output and pin 3, and the potentiometer adjusted so that the
output voltage of the DOA40 becomes equal to zero. The 10 MS2 resistor should then
be removed.

+15v 10M0

25k0)
Vo

7258867

Fig.7a. External supply of bias current: adjustment of negative input.

The positive input (pin 1) may now be adjusted with the circuit of Fig.7b. Connect
pin 3 to the DOA40 output, and the 10 MR resistor between pin 1 and ground. The
potentiometer can now be adjusted so that the DOA40 output becomes zero. Dis-
connect the 10 MS2 resistor.

I
+15v :

7258868
D!OMQ
4

Fig.7b. External supply of bias current: adjustment of positive input.

25kN

May 1970 Al






2722 010 00001 DZD40

DIFFERENTIAL ZERO DETECTOR

GENERAL

This unit can be used as a zero detector, voltage comparator, polarity detector,
adjustable discriminator or differential amplifier.

Its feature of offering compatible signals for digital systems (e.g. composed of
circuit blocks of the 10- Series) makes this unit a natural interface in hybrid sys-
tems.

The DZD 40 has been used succesfully in a wide range of instruments andcontrol
systems:

- digital to analogue and analogue to digital con-

verters

flux meter with digital read out

automatic pH control system 16 I |s|17)e |13
electronic potentiometer il I 7
- voice or no-voice detector 1 DZD4O
automatic frequency characteristic testing —
over and under voltage detection

over -dissipation switch in transmitter power stage

- servo control

gas leak detector. Fig.1l Drawing symbol

14

|4 [2]15 |2

7257779

Dimensions in mm

<+————5485max-— >

e o o o o o o o o 147

* e o o o o o o o max

5.08 The complete circuit is potted in-
side a metal can with 19 wire ter-
T minals.
The can is internally connected to
the OV supply (terminal 10).

270
max

VL

137 206 —»|=
min
‘ 72492691 Fig_z
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DZD40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Ambient temperature range

operating 0 to 70 °C

storage -40 to +85 °C
Power supply
Supply voltages Vp= + 12V + 5%, VN= - 12V +5%

T Vp= + 15V ¥ 1%, VN= - 15V ¥ 1%
(Vy = Vg = Vpr= approx. Vp)
Nominal consumed current at nominal
values of Vp and Vy Ip =6 mA, IN = 8.3 mA
CIRCUIT DESCRIPTION

The differential zero detector comprises a two stage d.c. - coupled differential
amplifier followed by an OR-gate and an inverting amplifier.

Avoltage difference betweenthe inputterminals W, and W, is amplifiedabout 1000 x
by the two stage complementary differential amplifier (TR}, TRy, TRg3, TR4).This
amplified voltage difference is applied to the bases of TRg and TR7.

As long as | VA7 - Va9 | islessthan a certainvoltage, TRg is conducting.

If this voltage is exceeded TRg or TRy becomes conducting, the base current of TR
(via Ryq) diminishes, the voltage across R14 goes up and TRg is cut off. So if the
input voltage difference between W; and W, has a certain value either TRg or TRy
are conducting (depending upon the polarity of | Vw; - VWZ]) and TRj is not conduc-
ting. From this it can be seen that VQ1 and VQZare in phase opposition with regards
to Vi, and Vyy,.

Truth table inputs outputs
Wi w 2 Q 1 Q 2 Q 3
high high high high low
high low __ low high high
low low high high low
low high high low high

High-high and low-low in the input rows indicate that signals applied to the inputs
differ less than the trip value.

High-low and low-high in the input rows indicate that the voltage difference applied
to the input exceeds the trip value.

In the output columns, high stands for +12 V and low for 0 V approximately.
It will be noticed that only one output terminal will be low for any input combination.

Current mode switching (no bottoming of transistors)is used to obtain high switching
speeds and to reduce loading of the amplifier.

For this reason the terminals Q. and Q2 should be connected to terminal 0 V if not
used and they should be clampedl with diodes (as for TRS) if they are used.

A14 I I l I September 1967



2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40
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Fig.3. Circuit diagram
Terminal P’ should be connected to terminal B for fixed bias or to variable resistor
Ry for fine-gain adjustment.
Avoid a shortcircuit between terminals Q3 and N, as this will damage diode D1 .

M7 12°13 % BB 8
e © &6 6 0 6 & o O
nc. A, A, Q, Z P VvV B P

7253340
Fig.4. Terminal location
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DZD40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Oscillograms of some voltages with an input voltage of 8 mVp-p' 100kHz, are shown
in the figures below.

SI - [ - s 1/ Ve 1
S| [Vas Vo,
o/ PEARUAR:
o

- >
2 ' IVa
gI ‘\/% — LN | \/ — \

| S \ VQZ K L X

2us/div. — 2us/div.
Fig.5 Fig.6

INPUT DATA
Differential off-set voltage after balancing
(see "Initial adjustments') 0.1 mV

Voltage drift as a result of a change in tem-
perature, measured at a source impedance
of 10 k2
typical value 3 uV / deg C
maximum value S5 uV /deg C
Differential sensitivity (IVWl - VWZ] ) adjustable by means of gain control
resistor Rg between X and Y; see
graphs below.

7298063

- 6
S
E A9
= L~
E)
T4
Ed r,/ b
L~ i
T 3 / -
/C
s el
0 100 200 300 400
——> Rg(L)
Fig. 7

The curves a and d are worst case limits at Tympp = 0 °C.

Curve a applies to the minimum input signal at which TRs or TRg is
conducting (VQ; or VQq is low) and TR7 is not conducting (VQs is high).
Curve d applies to the maximum input signal atwhich TRs or TRg is not
conducting (VQl and VQ2 are high) and TR~ is conducting (VQ3 is low).
The curves b and ¢ give'typical values at T, 1, = 25 °c.

Curve b : as a.

Curve E T as é_

A16 l ’ l I September 1967



2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40
3 7298066
1 = input requirement factor for n
frequencies over 100 kHz (1.8 T 2 .
at 200 kHz, 1 up to 100 kHz) i
Fig.8 0
0 100 200 300 400
— frequency (kHz)
7298082
; Tumb :0°C
25
T \ 1298065 -
kS T s Tamb=0°C =
3 6 = I Es . =
T R R =
>
I
I~ £
& = 2
~ A 0\\‘;00
~— 1200, T NQ
\
\‘\ 400, N ﬁ_‘,x
0.0, \\\ \ ~
\\\\'\
ST 100 120 140 %o 100 120 %0
— R, (kQ) — Ry (k)
Fig. 9 Fig. 10

The curves apply to the minimum input
signal at which TRg or TRg is conducting
(VQl or VQj is low) and TR7 is not con-
ducting (Vqg3 is high).

Maximum value of |VW1‘ - VWZ[ to avoid
extra delays
Maximum voltage between input terminals

Frequency range

Maximum common mode voltage
Common mode rejection

[Var - Vaz] (typical value)
Differential off-set current

Current drift as a result of a change in
temperature (typical value)

The curves apply to the maximum input
signal at which TRg and TRg are not
conducting (VQ1 and VQq, are high) and
TR7 is conducting (VQ3 is low).

700 mV

SV
0-200 kHz. From 100 to 200kHz the
differential sensitivity reduces; the
input voltage must be multiplied by
the factor n (see Fig.8)
+ 2V

80 dB
< 30 nA

1nA /deg C

[ et RO I o Ve | I l
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DZD40

DIFFERENTIAL ZERO DETECTOR

2722 010 00001

Differential input resistance (R;)

see Figs.11 and 12

Common mode impedance (typical value) 1.2 M2
ZOC ) 7290067
Ri _,—J,__———-—"“'——_ a
(kQ) .
T = :
100 " — d
Tamb = 25°C|
0 [ 1
0 100 200 300 400
—»Rg ()
Fig.11

Curve a : typical differential input resistance

Curve b : typical input resistance between each input and 0 V
Curve ¢ : minimum differential input resistance

Curve d : minimum input resistance between each input and 0 V

2 7298064
7 P
1 =]
po"1
0
0 20 40 60 80

— Tamb (°C)

OUTPUT DATA
Outputs Ay and A2

Voltage gain

Maximum undistorted voltage VAl =

Band width at 3 dB
Minimum load resistance

Outputs Q1 and Q2 *)

Maximum current at VQ > 0V **)
Load resistance

Output Q3

Maximum current
Load resistance

_VA

2

Rj at Tamb
Fig.12. =
g Y Rj at Tamp = 25 ©°C
see Fig. 13
1V
0 - 150 kHz
100 k2
3.5 mA
3.6 k2
V and P V and P' not
interconnected interconnected
2.5 mA 3.5 mA
5k 3.6k

» ) If the outputs Q; and Q2 are not used these terminals should be connected to

terminal O V.

** ) Clamp diodes (e.g.BAX13, BAY38, 1N4009) must be externally connectedtoQ

and Qa.

A18 H
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2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40

7298061
2000 | -——"
volt‘cge maximum
gain
T 1600
1200 \

typicc'l\
800 \ \\

Iminirr um\\ N
N
v \\\ \ Tamb=

< 70°C

S~ T %%

0°C

0
0 100 200 300 400
— RG (L)

Fig.13

APPLICATION INFORMATION
Application hints

1

2.

o4}
.

(o)

o
.

. Avoid a shortcircuit between the terminals Q3 and N as diode Dy (see diagram)

will be damaged.

In order to avoid instabilities due to transient switching voltages arising onsup-
ply lead inductance, the supply terminals N and P should be decoupled directly
to terminal O V by means of low inductance capacitors.

For slowly diminishing voltages below the trip level the dv/dt of the zero going
output at Qg will be approximately 10000 times as that of the input signal.

In case a faster dv/dt is required, the voltage at Qg should be applied to a pulse
shaper (e.g. PS10, PS20).

. The terminals Q, and Q9 provide signals that can in most cases directly be used

to trigger units of the 10- and 20- Series or logic circuits having similar input
requirements.

In circuits where high voltages might be detrimental, it is good practice topro-
tect the inputs by an antiparallel diode circuit, thereby limiting the voltage.

If possible, arrange the circuit so as to avoid common mode voltage presence
on inputs.

With a.c. input signals of over 10 kHz a capacitor of 2200 pF should be connect-
ed to the terminals Z and 0 V. Then only d.c. common mode voltage is allowed.

If terminal V is left unconnected the resistance load on Qg can be 3.6 kQ.

September 1967 H “ A19



DZD40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Initial adjustments

Connect a trimming potentiometer (Rp, see diagram) of 50 k2 to the terminals Cl
and Cg, slider to terminal P'. Place the slider in the centre position.

Short circuit the input terminals W1 and W,.

Connect a resistor to the terminals X and Y to obtain the desired gain (see "Sensi-
tivity", next section).

Connect a d.c. millivoltmeter with high input impedance or an oscilloscope to the
terminals Aj and Ag; the meter or the oscilloscope must be floating.

Apply the supply voltages; allow a few minutes for block temperature distribution to
reach a stable value of reading of the amplified off-set voltage on the millivoltme-
ter.

Correct the off-set voltage by turning the slider of the trimming potentiometer in
such a way that minimum reading on the meter or the oscilloscope is obtained.
When reading comes below 20% of full-scale value, switch to higher meter sensiti-
vity. A correct adjustment will show a final value of a few millivolts, depending
upon the actual gain.

Observe the voltmeter or oscilloscope for some time after balancing has been ob-
tained; the reading should be stable.

Remove the shortcircuit of the input terminals and remove the voltmeter or the
oscilloscope. Leave the slider of the potentiometer in optimum position.

Notes - In case no particular requirement for balance is to be met, the trimming
potentiometer can be replaced by resistors having the value found during
the balance procedure.

Un-balance will give unequal output wave shapes on Q; and Qq as well as an
alternation of two forms on Qg with a sinusoidal input voltage.

Coarse adjustment can be done by connecting a resistor (Rg, see diagram) to the
terminals X and Y; if a trimming potentiometer of 500 2 is used for this.purpose
the gain can be set over a wide range. The terminals P' and B must be interconnec-
ted. For the correct value of R, see Fig. 7. After the resistor between the ter-
minals X and Y has been adjusted, fine adjustment can be done by disconnectingter-
minal P' from terminal B and by connecting a variable resistor (RV) of 150 k2 to
the terminals Z and P’ (without influencing the input impedance). '
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2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40

APPLICATION SUGGESTIONS

Low voltage zero detector giving zero output at zero input

Vinput << 5 Vp-p or 5 Vdc
6 16 |5 [17]18 |13 VQ3 =+Vsupply as long as Vippye

3 7 is higher than the trip level.
Vinput 4 DZD40 8 Vas VQ3 =0V as Vippyt has reached
(mv)y ! 14 the trip level.
% 215 T2 If‘V'mpu; is an a.c. signal VQ3
will be high apart from the zero
T2ee021 crossing points i.e. the unit
w7 acts as a bidirectional pulse
shaper, see Fig.15.
Fig.14
Vinput
(mv)
| [
0— N |
[ l |
| I I
| I I
[ 1 I
12v--

Va3
Fig.15
0__

7258822

High voltage zero detector giving zero output at zero input

R 16 |16 [s [17]e |13
- , )
Vin v —— 8
(f)f D1 GD GD [)2[—l DZD4O 1t | Vas
(4 25 |2

Fig.16

7798825

4

VQ3 = +Vsupply as long as Vippyt is higher than the trip level. Vg =0 V as Vinput
has reached the trip level. If Vippyt is an a.c. signal VQg will be high apart from
the zero crossing points i.e. the unit acts as a bi-directional pulse shaper (see
Fig.15). Dj and D2 limit the input voltage. R serves to stay safely within diode
current limits and loading of signal source possibilities.

If input frequency exceeds 10 kHz a capacitor of 2200 pF should be connected to the
terminals Z and P' (see Figs.3 and 4).
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DZD40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

Low voltage zero detector giving complementary outputs
6 |16 |5 |17]18 |13

3 7 v
Viput T 8 (@+a2)
) 4 4 DZD4O ™ Va3
& l2]15 |2 ——
o S\
R
Fig.17 [’] .
(RL = min. 3.6 k) 7z
+12v 775882
Vinput
(mv)
|
0
|
|
|
]
- n r P
|
Via1+q2) |
|
0-- |
I
|
Va3 I
Fig.18 !
18- 0--< .T - 1258024

VQ may be obtained as well with this circuit, but then it is advisable to give Q
d’i L
an Q2 a capacitive load of 200 pF or more.

High voltage zero detector giving complementary outputs

R
1‘-_{:} , s 6 |16 |s [17]s l137
Vinput @ @ 3 Viar+a2)
n DZD40 v
V) 1 : 14 Q3
4 | ] u
|4 [2]15 |12
2009F
o H-4F-A
Flg. 19 RL
(RL, = min. 3.6 k2) >

+12V 7258826

A22 | I | l May 1970



2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40

Low voltage comparator giving zero output at zero difference input

le |6 |5 J17]1s |13

3 7
] G
T . DZD40 ™ Vaa
—
Voo 4
l Vret la 2|5 |12
v

7256827
7

Fig.20

Vxand V. <1V
VQ3 S0V, if |Vy - Vref| < trip level

Low voltage comparator giving high output at zero difference input

l[6 |16 |s [17]18 |13

; Vi1 +Q2)
T . DZD40 ™ Va3
] |
\
. 5 |1
l Vref IL‘ . I2 ‘1 I 2
' 4D
b /
4 RL
Fig.21. (RL = min. 3.6 kQ2)
+12V 7z58828
V(Ql +Q2) = high if |Vx - Vrefl =0V.
High voltage comparator for d.c. voltages
Rx
g S—— |
1 R,
i +—C
v T l6 |16 |s[17]18 |13
v ot 02 | 3 7

T 8
Gk DZD40O o Vas

la 2115 |12

Fig. 22

7258829

May 1970 | | || A23



DZD40 DIFFERENTIAL ZERO DETECTOR 2722 010 00001

The outputs can also be arranged as in Fig. 21.

This circuit avoids common mode difficulties. The clamping diodes Dy and D, are
to be used if the voltage between 3 and 1 could possibly exceed 5 V.

Note - Vyef and V4 are to be operating in series (i.e. not opposition).

The voltage between the terminals OV and W will

v be zero if
* Vi Ry
ov +‘ Vet Ry
Vier Ry and R,. can be selected taking into account the

loading of the sources V;. and V.

7258830

Fig. 23

Example - V4 is a potential between + 60 and + 95V with respect to the OV line.
Vr is a properly connected reference source of 5 V. Both sources can be
loaded with 1mA max.

It is desired to produce a positive output signal whenever V4 = 80 V. As
Vxmax = 95V, the total voltage across Rx + R, is max. 100V. To stay
within loading Ry + Rr must be approx. 100 k2.

Furthermore R_’f = @ for zero detection at 80 V, so Ry = 16 R

Ry 5
When Ry = 6.8 k2 a trimming potentiometer of 150 k2 can be used for
Rx. The output can be taken from (Q; + Q9) as in Fig. 21.
Polarity detector

Use is made of the terminals Q and Qg, if desired terminal Q3 can be used to
indicate zero difference input.

re

+12v
D1 RI
6 |6 [s|i7]e |13
3 17 |
DZD40 8 v
1 I o
[
Yun la [2Tis T2

-+ N\ Yo

v e FigL24




2722 010 00001 DIFFERENTIAL ZERO DETECTOR DZD40

VQ1 is low, if W; (terminal 3)is high.
VQ2 is low, if Wz (terminal 1) is high.

Clamping diodes across the inputs can be omitted if the input voltages are < 1 Vp.

This circuit is extremely useful in servo control, direction determination andtoler-
ance automation.

To avoid common mode influence le and VW2 should be made lower than 2V (re-
sistive step down).

May 1970 II ” A25






2722 010 02001 PSM40

PHASE SHIFT MODULE

GENERAL

This phase shift module is designed for use in conjunction with a trigger source
for the control of the conduction angle of thyristors.

It can be used in single-phase, half- or full-wave applications for control of thyris-
tors operating with an a.c. supply of 15to 10000 Hz. The control range is better than
10 to 170°. Three PSM's can be synchronised for 3-phase full-wave control.

An important feature is that one can make a choice

between two operation modes, i.e. either linear [14]5 [15]16]17 |18
control of conduction angle by means of a control
voltage or linear control of the average voltage ] PSM40 6
across the thyristor load (cosinusoidal control). In
the latter case the average thyristor load voltage T 2]z |3 &)1
can be made independent of the a.c. supply voltage 2257760
(see "CONTROL FACILITIES"). Drawing symbol
Dimensions in mm
54,85 max————»
" 0] o] A The complete circuit is potted inside
e o o o o o o o o of| 4)9 . . . )

508 |]° e e, Y a metal can with 19 wire terminals.

* 1T 101 *

- -
5.08

270

max

v

18.7 206 —»|=
min

‘ 7749269
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PSM40 PHASE SHIFT MODULE

2722 010 02001

CIRCUIT DESCRIPTION

For operation on 50 Hz, terminals 2 and 3 have to be interconnected. Transistor
TRy is conducting during most of the period that the synchronization voltages are
present on S1 and S2. Thereby the collector of TR} will be at a low voltage, there-
fore TR2 will be non conducting during the time that TR] conducts. As soon as the
value of the synchronization voltage becomes lower than the diode forward voltage
drop (around thezero crossing of the synchronization signal) TR| ceases to conduct,
TR9 rapidly charges Cg. A few electrical degrees after synchronization zero TR,
becomes conducting again, TR, cuts off.

TRg3 discharges Cg during the half cycle to zero volts. TR4 and TRg constitute a
long tailed pair comparator. As long as the voltage to the base of TR4 exceeds that
applied to TRs, TR4 is conducting and TRy is off. Consequently base current will
flow to TRg through Rj4 and TRg will conduct. The emitter current of TR¢ drives
TR7 into saturation so that the output Q will be at a low potential for the time that
the voltage on point 2 is higher than that applied to the control input terminal C.
The discharge of Cgas a function of time can be made linear by means of TRgacting
as a constant current discharger or cosinusoidal discharger by using different cir-
cuit connections.

TR2

T

Circuit diagram

Q C nc. N O

? e o o ® 6 o o o

120233% %K% g P9 ™
o o ® © 6 o o o
Sy S; ne P

725334

Terminal location




2722 010 02001

PHASE SHIFT MODULE

PSM40

TECHNICAL PERFORMANCE
Operating temperature range

Storage temperature range

Power supply
Supply voltage

Consumed current

-25 to +85 °C

-40 to +85 °C

Vp=+12V+ 5%, VN=-12V + 5%
or

Vp = +12V +10%, VN = -12 V + 10%
or

Vp=+12V =10%, VN = -12V - 10%

I, = IN = approximately 10 mA
(excluding load current)

Note - As the output voltage VQ is dependent upon switch on sequenece and rise time
of the supply voltages, it is recommended to short circuit terminal Q tempo-
rarily to terminal 0 when switching on.

Input data

Control voltage (V¢)
absolute maximum
absolute minimum

Control current (I¢)

Maximum wiring capacitance
at the control input (terminal C)

Output data

Output voltage (VQ)
high level (TR7 non conducting)
low level (TR7 conducting)

Output current (IQ)

Minimum control range of conduction
angle (@)

SV
ov

0.51to0 0.33 mA

200 pF

max, 15V
max, 0.5V
min, (VY

max. 25 mA at VQ =max. 0.5V
(Tamb = -25 °C)

10 - 1700
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PSM40 PHASE SHIFT MODULE 2722 010 02001

synchronization
voltage on

terminal Sy or Sy

output voltage (Vq)

—1
—1

sl 19 Tz3020
<109,]],  Pmax
s S : T » 200 s - — _rgmm
é’* 4 | Vp=126V; } g,,,’ |
E] ZS0mN g
> - T . > 2
E ST i =2 I\Imv: 1 E I
c I 4y |
g? T T g 2 .
T 1 - + v1 Tt 1 Z e
T 0
0 30 60 90 120 150 180 0 30 60 - 90 120 150 180
———— conduction angle (deg) ————conduction angle (deg)
Linear control Cosinusoidal control
Synchronization
Synchronization voltage (Vg) 24 Vyms, +15%, -20%
Nominal synchronization current (Ig)
at linear control approx. 4 mA
at cosinusoidal control approx. 8 mA

The synchronization voltage can be supplied by a transformer with or without a
center tap and preferably provided with an electrostatic screen between the primary
and the synchronization winding to avoid capacitive zero shift.

When a transformer with a centertap is used the outputs of the transformer have
to be connected to the terminals S and S9, whereas the center tap is connected to
terminal 0.

When a transformer without a center tap is used the outputs of the transformer have
to be connected to the terminais S; and Sp. Furthermore two diodes OA200 or an
equivalent type, have to be connected with the cathode to the terminals S and So,
whereas the anodes of these diodes have to be connected to terminal 0.

AN i I | I Chantarhaw~ 1QK7



2722 010 02001 PHASE SHIFT MODULE PSM40

Synchronization frequency range 15 to 10000 Hz

When the terminals 2 and 3 are interconnected the unit can be used at a synchroni-
zation frequency of 50 Hz.

For frequencies higher or lower than 50 Hz the terminals 2 and 3 have to be left dis-
connected and an external capacitor hasto be connected between the terminals 2 and
10. i

11
Capacitance as a function of the frequency: C = T MF

CONTROL FACILITIES

Linear conduction angle control

The conduction angle is proportional to the control voltage. The terminals 5, 15
and 16 have to be interconnected. The terminals 15 and 16 can also be intercon-
nected by means of an adjustable resistor, in case of multi-phase operation.

The conduction angle can be controlled by a voltage level on the control input (ter-
minal C),

When the control voltage is derived by a potentiometer from the d.c. voltage which
supplies the conduction angle determining part of the circuit (terminal 16) the vari-
ations of the conduction angle, caused by supply voltage variations, are greatly
reduced.

Cosinusoidal control of the conduction angle

The course of the conduction angle (9) as a function of the control voltage (V.) is
given in the formula:

¢=arc cos (1 - aV.), in which

_ 11

a = approx. \73
rms

At a constant value of the control voltage the variations of the average voltage

across the thyristor load, caused by the mains voltage variations, can be greatly

reduced as follows.

The conduction angle determining part of the circuit has to be supplied by a full-

wave rectified voltage (proportional to the mains voltage) and by a smoothed voltage

derived from the mentioned voltage.

Therefore the terminals 14 and 5 have to be interconnected and the terminals 17

and 18 have to be interconnected directly or by means of an adjustable resistor

(multi-phase operation). Furthermore an electrolytic capacitor of 100 uF, 40 V has

to be connected between terminals 18 and 10.
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PSM40 PHASE SHIFT MODULE 2722 010 02001

ADJUSTMENT

1. Single-phase operation

To obtain a conduction angle of 0° at a control voltage of 0 V, a resistor has to
be connected between terminals 1 and 4. For determining its value the following
procedure has to be done.

Connect an adjustable resistor with a control range up to 47 k2 between the ter-
minals 1 and 4, a resistor of 1 k2 between the terminals Q and P and a d.c.
voltmeter between the terminals Q and 0. The control input terminal C has to
be connected to terminal 0. Furthermore the necessary interconnections for
linear or cosinusoidal control have to be made. Apply the synchronization and
d.c. supply voltages.

The output voltage will be about O V when the adjustable resistor has its maxi-
mum value. This resistor has to be decreased until the moment the output volt-
age starts to increase. The conduction angle is now close to 0° at a control volt-
age of 0 V.

The unit is ready for use after the resistor of 1 k2 and the voltmeter are re-
moved.

Note - After the resistance value has been determined the variable resistor may
be replaced by a fixed resistor of the same value as the inherent stability
is such that no readjustment will be required.

Typical value of the resistor for linear control: 10 k2, for cosinusoidal
control: 33 kS2.

2. Multi-phase operation

To obtain equal conduction angles of two or more PSM's at a common control
voltage within the whole control range the following has to be done.

a. Linear control

Interconnect the terminals 5, 15 and 16. Apply the d.c. supply voltages; the
synchronization voltage is not applied. Measure the voltage on terminal 2.
This voltage should be equal for all PSM's. If there is a difference between
the voltages on terminals 2 a resistor has to be inserted between the termi-
nals 17 and 18 of the unit with the highest voltage on terminal 2. The value of
this resistor is approximately 1 @ per mV voltage difference. For further
adjustment, see 2c.

b. Cosinusoidal control

Connect terminal 5 to 15 and terminal 17 to18. Apply the d.c. supply voltages
to the terminals P and N and a d.c. voltage of 30 V to terminal 18; the syn-
chronization voltage is not applied. The same measurements have to be done
as for linear control.

If there is a difference between the voltages on terminal 2 of two PSM's a
resistor has to be inserted between the terminals 17 and 18 of the unit with
the highest voltage on terminal 2. The value of this resistor is approximately
3 Q2 per mV voltage difference. For further adjustment, see 2c.
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2722 010 02001 PHASE SHIFT MODULE PSM40

c. With the adjustments described in 2a and 2b the conduction angles of the units
will be equal at high values of the control voltage (> 4 V). To obtain equal
conduction angles at low values of the control voltage the following has to be
done.

The units have to be connected for the desired mode of operation.

Adjust one unit so that a conduction angle of 00 at a control voltage of 0 V is
obtained (see 1).

Apply a control voltage of 1 V to all units. Connect a d.c. voltmeter between
output Q of the unit which has been adjusted and output Q of the unit to be ad-
justed. These outputs have to be connected via a resistor of 1 k{2 to terminal
P. Vary the value of the resistor between the terminals 1 and 4 of the unit to
be adjusted, until minimum reading on the voltmeter has been obtained. Now
the conduction angles of both units will be equal within the whole control range.
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322 026 71951

STICKERS

These are drawing symbols of 40-Series circuit blocks printed on self-adhesive,
transparent material on which one can write. They can be used for fast preparation
of system drawings.

The stickers are available in sheets, each containing the arrangement of drawing
symbols shown below.Each sticker can be separately detached from the sheet, with-

out cutting. Catalogue number for 50 sheets: 4322 026 71951.
|14]5 |15]16]17]18
I PSM40 LA

6
DOALO
7 |12
4

[ 22 3 {a]1
[14]5 |15]16]17 |18

l\l

PSM4O 6

[t 2]z 3 s

ls |16 |5 [17]18

3

3 7
] DZD 4O FB_Z
|a 25 T2
l6 |16 |s]17]18 |13
il 7
. DZD4O 18—4
4 12115 |12
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2722 011 00001 CSA70
2722 011 00011 CSA70L

CHOPPER-STABILIZED OPERATIONAL AMPLIFIER

QUICK REFERENCE DATA
Open loop gain min. 107
Initial offset voltage max. * 10 pVv
Average offset voltage drift with temperature max. 0,1 pV/degC
Bias current max. + 70 pA
Noise voltage (0,01 to 1 Hz),peak to peak 0,7 uv
APPLICATION

The component possesses a high current and voltage stability therefore small d.c. and
low -frequency signals receive accurate amplified reproduction. Changes due to environ-
mental conditions such as temperature time and power supply voltages have only a mi-
nor influence on the circuit performance. Initial offsets are very small, therefore initial
adjustments and periodic calibration can be eliminated in many applications.

DESCRIPTION

To obtain a high d.c. stability, the d.c. and low-frequency signals are chopped, ampli-
fied (a.c. amplifier) and then demodulated. The higher frequency component of the sig-
nal at the common input is fed via a capacitor directly to the wide-band amplifier (see
block diagram, Fig.1). Offset and drift of the wide-band amplifier is reduced by a factor
equal to the gain of the a.c. amplifier.

Vo i

Vout
MOS FET a.c.
chopper amplifier demodulator wide band
\ amplifier
Ly > /—-> >
Iy 4
oscillator

7266492

Fig.1 Block diagram
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CSA70 CHOPPER -STABILIZED OPERATIONA L 2722 011 00001

CSA70L AMPLIFIER 2722 011 00011
trim +Vs sg = signal earth
in (-) = inverting input
in(=) out = output
out +Vg = positive supply voltage
sg -Vgs = negative supply voltage
0V = common supply voltage
oV -V, 7266631 trim = offset voltage adjustment

Fig.2 Drawing symbol

MECHANICAL DATA

Dimensions (mm) and terminal location

— o+V,
— in)e ® common
:,: 38,8 int= _
— max sge ®-Vs
+ — ® out (+)
1F= l e trim
7 18,2 ‘
- min ‘—qu_’ <+ 51max ————»
7266493.3
Fig. 3
e=2,54(0,1in)
g o g g e g o e e g e

f
|
i
1
I
1
i

T e T s e S et g e g e

oI

I
7266494.2

Fig.4 Terminal location on 0, 1 inch grid.
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2722 011 00001 CHOPPER -STABILIZED OPERATIONAL CSA70
2722 011 00011 AMPLIFIER CSA70L

ELECTRICAL DATA

Ambient temperature +25 °c, supply voltages +15/-15 V, unless stated otherwise.

Ambient temperature range

Operating, rated specification 0 to +60 °C
Storage -40 to +85 °C

Power supply

Voltage, rated specification +15V £3%
derated specification +12Vto+18V
Typ. current at +15/~15 V +7/-7 mA + load current
at +12/-12V +4/-5 mA + load current
Open loop gain (Ry, = 2 k&) min. 107

Frequency response

Unity gain bandwidth (small signal) min. 0,5 MHz (frequency roll-off 6 dB/oct.)
Full power frequency min, 5 kHz

Slewing rate : min. 0,3 V/us

Overload recovery time typ. 3 s, max. 5s

For method which will substantially reduce recovery time, see circuit of Fig. 5.

Input data

typical maximum
Initial offset voltage

(adjustable to zero with 100 kS potentiomfe) +10 pv

Average offset voltage drift with

temperature 0,1 pV/degC
Average offset voltage drift with

supply voltage 0,1 pv/%

Average offset voltage drift with
time 1 uV/month

Bias current *+ 70 pA

Average bias current drift with
temperature 0,7 pA/degC

Average bias current drift with
supply voltage 0,4 pA/%

Average bias current drift with
time 10 pA/month

™) Potentiometer to be connected between +V s and -Vg , slider to "trim".
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CSA70 CHOPPER -STABILIZED OPERATIONAL 2722 011 00001

CSA70L AMPLIFIER 2722 011 00011
Input voltage range 20V
Noise voltage
0,01 Hz to 1 Hz, p-p 0,7 pv
0,01 Hz to 10 Hz, p-p Spuv
10 Hz to 5 kHz, r.m.s. 2,5pv
Noise current
0,01 Hz to 1 Hz, p-p 5 pA
0,01 Hz to 10 Hz, p-p 40 pA
- Burst noise (popcorn noise) peak
voltage of CSA70L, measured
across 100 k2 < 15 uVv
- Input impedance min. 200 k2
E Output data typical minimum
Output voltage, R, = 10 k2 +14V +12V
Ry, = 2kQ +13V +10V
Output current + 12 mA
Output resistance (without feedback) max. 200 2

Continuous short circuit is allowed between the output and earth, or between the output

and supplies.

+15V
10 kL
@ D1 D2 DS
D3 D4 D6
‘ ‘1 kQ 10 kL
ov =15V
1
g S
R¢
R;
Vio—}——-
CSAT70 -O V,
sg

7266496

Fig.5
D1 - D4 = BAW62

D5, D6 = BZX79/C10 or
BZY88/C10

The resistors are carbon
types, 1/8 W, 5%

A40 ] '
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2722 011 00001 CHOPPER-STABILIZED OPERATIONAL CSA70
2722 011 00011 AMPLIFIER I CSA70L

APPLICATION INFORMATION

For extensive information on theoretical background and practical applications of operati-
onal amplifiers refer to our Application Book: "Measurement and Control using 40-series
modules", order number 9399 263 05901.

1. Logarithmic amplifier (6 decade)

V.

TR1 TR2

Vio— 1

4 7266497 z

Fig.6 Vi=10uV to 10 V.
TR1, TR2 = matched transistor pair, thermally coupled.
U2, U3 = general purpose amplifiers.

2. Inverting amplifier with very high input impedance

+ Vg and - Vg must be

floating.
Vi - +Ve _l_t e
CSATO0 >——~—-ov0 - Vo =22 vj
sg Y R1
ov * + Z; > 100 MQ

(Note that input floats
R1 R2 with respect to supplies,
and that gain can be cho-
sen less than unity.)
72664951
+
Fig.7
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CSA70 CHOPPER -STABILIZED OPERATIONAL 2722 011 00001
CSA70L AMPLIFIER 2722 011 00011

ACCESSORIES

1) A printed-wiring board (see photograph) providing plug-in facilities for the CSA 70 can
be ordered separately under catalogue number 4332 000 00501.
This board will also accommodate a trimming potentiometer.

RZ 26423-5

2) Employing the AMP reusable component test receptacles type nr 380598-2 enables
the CSA 70 to be plugged into a printed-wiring board.

TEST SPECIFICATIONS

The unit has been designed to meet the tests of MIL-STD-202C below. Before and during
manufacture samples of modules are regularly subjected to these tests.

1. Shock test according to method 202B; 3 blows 50 g in 3 perpendicular directions.

2. Vibration test according to method 204A; frequency 10-500 Hz 15 min, amplitude
0,75 mm max., 10 g max., 3 x 3 hours.

3. Temperature-cycling test according to method 102A; 5 cycles from -40 to + 85 °c.

4. Moisture resistance according to method 106C; R.H. 90 to 98%, temperature cycling
+25 to +65 °C.

5. Solderability according to method 210.

6. Robustness of terminations according to method 211A and B.
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GENERAL 50- Series

INTRODUCTION

thumbwheel
switch

front fagade

indicator module RZ 24173

The 50-Series contains uni-directional and bi-directional decade counters with direct
display and a number of auxiliary modules offering a complete range of building
modules for industrial automation and control.

The use of silicon semiconductors, including silicon-controlled switches (SCS), en-
sures reliable operation over a wide temperature range.

The simple rules regarding electrical interconnections, mounting accessories and
interwiring of the compact self-contained cases, make the 50-Series ideal for imme-
diate installation and assembly in a large variety of applications, Preset program-
med control with the aid of compatible preset switches and input/output devices offer
excellent possibilities for:

- industrial batch counting

- automatic winding machines

- sequential control and timing
- numerical control systems

- automatic weighing and dosing
- speed control, etc.

October 1968 II



50 - Series

INTRODUCTION

GENERAL

MODULES

The 50-Series comprises the following modules:

type

description

catalogue number

NICS50

RICS0

MIDS0

SID50
SU50

3.NORS50

4.NORS5I

PSRS50
LRD50

PDUSOA and
PDUS0B

Uni-directionaldecade counter with decimal
outputs and direct display. The use of sili-
con controlled switches allows for direct
drive of the numerical indicator tube.

-Bi-directional decade counter with decimal

outputs and direct display. The use of sili-
con controlled switches allows for direct
drive of the numerical indicator tube,

Integral buffer memory with direct display.
Acceptsdecimal information from NIC50 and
RICS0.

+ and - signindicator driver withdirect dis -
play.

10 position thumbwheel switch for preset
counting (type 10P1C),

Buffer adaptation stage and double NOR for
sequential and combinational logic opera-
tions. The latter can be cross connected to
form a d.c. memory function.

Quadruple NOR for sequential and/or com-
binational logic operations. Two d.c. mem-
ory functions can be made from the four
NOR's.

Pulse shaper combined with an automatic/
manual reset unit.

300 mA, 30 V output stage for lamp and re-
lay drive.

Printer drive units

2722 007 03001

2722 007 04001

2722 007 05001

2722 007 06001

4311 027 82321

2722 007 00001

2722 007 00011

2722 007 01001

2722 007 02001

2722 007 08001
2722 007 08011

October 1968



GENERAL INTRODUCTION 50- Series

type description catalogue number

PSUS0 Power supply unit 2722 151 00061
Input: 110, 220, 230, 240 V.
45 to 65 Hz
Output: a) 24 V4c, +5%, 250 mA
(logic supply)
b) 250 V4, +18%
(supply for 12 indicator tubes)

DCD50 General purpose decade counter and divider 2722 007 07001

ECAS0 Empty case assembly 2722 007 89001

For detailed application information the Application Book "Design with 50-series mod-
ules", print number 9399 263 06001, should be consulted.

RZ 23932-1
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50— Series INTRODUCTION GENERAL

MOUNTING ACCESSORIES
Front fagades for indicator modules (NIC50, RIC50, MID50 and SIDS0)

Front fagades are available for one up to and including six indicator modules. They
are provided with a coloured polarised screen.

number of
type indicator modules catalogue number
FIC 1 1 / 4322 026 70340
FIC 2 2 70350
FIC 3 3 70360
FIC 4 4 70370
FIC 5 5 70380
FIC 6 6 70390

Mounting fagades for thumbwheel switches (SUS0)

Mounting fagades, giving facilities for mounting one up to and including six switches,
are available. :

number of
type switches catalogue number
FMF 1 1 4311 027 80598
FMF 2 2 80608
FMF 3 3 80618
FMF 4 4 80628
FMF 5 5 80638
FMF 6 6 80648

Mounting aids for auxiliary modules (3.NORS50, 4.NORS51, PSR50, LRDS50, PDUSOA,
PDUS0B and DCD50)

Mounting bar, catalogue number 4322 026 70170
Self tapping screws (2 pieces), 4Nx", catalogue number 2522 163 01005
Washer (M3), catalogue number 2522 600 16016

B6 “ “ Anril 1070



GENERAL 50- Series

CONSTRUCTION

The various functions are housed in plastic cases, of which the dimensions and ter-
minal locations are shown below.

Each module is provided with pins for soldering and wire-wrapping.

DIMENSIONS

The dimensions in the figures are given in mm; for inch values see the tables.

Indicator modules (NIC50, RIC50, MID50 and SIDS0)

. 3
I i ; —
|
|
|
~
2 33 |3
|
|
Y |
f=— ¥
‘. 71 I
gi 3 T 125264129
L 89 . 18
\____—_..__.__
=) :076x0.h
-l le—-12 —
18 72567111
mm inches ‘ mm inches
3 0.118 60 2.362
3.81 0.150 63 2,480
4 0.158 67.7 2.665
9 0.354 78 3.070
12 0.472 89 3.504
18 0.708
25.2 0.992
54 2.126

For detailed information on wire-wrapping, see the Application Book "Design with
50-Series modules, print number 9399 263 06001.

| .



50— Series CONSTRUCTION GENERAL

Thumbwheel switch (SU50)

w A
w0 | T
- . A
|
o| s g |
w|3[59 -
| °8 'S
_ ’I 3 é |
& --I—i11 !
-t L "
_69_ Y 1
3 -0
2 475 12.720,
525
70'9 72494591
mm inches mm inches
2 0.078 -0 -0
3 0.118 46-5 4 5 1.831 4 52
3.81 0.150 47.5 1.870
5.5 0.216 52.5 2.067 *
-0 -0 56 +0.15 2.205 4 0.006
12'7~O.l 0'5—0.004 65 2.559
70.9 2.791
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GENERAL CONSTRUCTION 50-Series

Auxiliary modules (3.NORS50,4.NORS1, PSR50, LRD50, PDUS0A, PDUS0OB and DCDS50)

12.6
[y jﬂ: #
o
_ |
o | w0
© ! 38
rs} |
5 |
N - B
v B P
LL.B | 2 E 72524131
‘ 52 w18,
mm inches mm inches
2 0.078 18 0.708
0.1 0.004 47.6 1.874
3.6 0 0.142 0 52 2.047
3.81 0.150 56 +0.1 2.205+0.004
4.8 0.189 65 2.559
12.6 0.496
Fagades
B2 B1

|
J
*
Jg

66
aa
L]
| 3
66
l
31

N —_———— J v\ I
10 26 | e

Mounting fagade for thumbwheel
switches
(For By see next page)

Front fagade for indicator modules
(For By see next page)

mm l inches

1 0.039
24 0.945
31 1.220
66 2.598
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50- Series

CONSTRUCTION GENERAL

indicator modules thumbwheel switches
number - -
width By width By
of modules mm inches mm inches
1 35.4 1.394 24 0.945
2 60.8 2.394 36.7 1.445
3 86.2 3.394 49.4 1.945
4 111.6 4.39%4 62.1 2.445
5 137.0 5.394 74.8 2,945
6 162.4 6.394 87.5 3.445

MOUNTING

Indicator modules (NIC50, RIC50, MID50 and SIDSO0)

mounting pane! (max. thickness 4mm)

indicator module
P

72524143

The module is fixed toa mounting panel by means of two screws. The maximum thick-
ness of the mounting panel is 4 mm (0.157 inch). The aperture in the mounting panel
is proportional to the number of indicator modules (see table below).

The front fagades clip in to the indicator modules.

] -

+0.3
60
—
=

—

7252415

(6070 % mm = 2.3627 %1%

number width A
of modules mm inches
1 25.4+0.5 1+0.02
2 50.8 +0.5 240,02
3 76,2+ 0.5 3+0.02
4 101.6 + 0.5 4+ 0.02
5 127.0+0.5 5S+0.02
6 152.4+ 0.5 6+0.02
nch)

B10 ”
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GENERAL

CONSTRUCTION

50 - Series

Thumbwheel switches (SU50)

panel

mounting fagade

washer
screw

72494661

|
|
I
|
|
|
|
|
—

The switches can be mounted in panels with a thickness up to 4 mm by means of
mounting fagades and the screws andwashers supplied. When the panel thickness
is less than 4 mm (0.157 inch), additional washers must be used between the panel

and the switch,

The dimensions of the necessary apertures in the mounting panel are given in the
drawing below; the outline of the mounting fagade is indicated by a dash line.

—“——7!1[ 3

91127

n-1)

N
<

559,

O3
,

127

(n-1127+24

7251686.2

(n = number of switches)

mm inches
-0 -0
5'5—0.1 0.216_0'004
9 0.354
12.7 0.5
24 0.945
29 1.142
47 1.851
56 +0.15 2.205+0.004
65.7+0.2 2.587 +£0.008

October 1968
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50- Series CONSTRUCTION GENERAL

Auxiliary modules (3.NOR50, 4.NORS!1, PSR50, LRD50, PDUS0A, PDUSOB and DCDS0)

Auxiliary modules are to be fixed to a mounting panel with the aid of two metal bars
(available in standard length of 21 positions).

The fixation of each module to the metal bar is done with two self tapping screws
(4N x jinch).

6.35 127, 24

0801 ——»—r—bl
_.1h  self tapping screw ; ! . . . . )
(4N x1/4") t— N :
B S R
] (=— _ - : ﬁ‘_l
I | . : ; !
- | . . ’
% : | | ' |
© . .
o ! ) l ' +
| |
g . 1 |
El e S | ol | Alp |
. [ 72524161 o~ ' . |
t J washer ~é— ——- B 4
+02 [[FF— mounting bar 24 —
A1 N5 v i e 4 o
mounting pane! : T J T M
7252417
mm inches mm inches
0.8+£0.1 0.032 £ 0.004 2.4+£0.1 0.094 + 0.004
+0.2 +0.008 6.35 0.25
> 9 0.197 1240.2 0.472 £ 0.008
12+ 0.2 0.472 + 0.008 12.7 0.5
56 + 0.1 2,205 + 0,004 19 0.748
. 56 +£0.1 2.205 4+ 0.004
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50 - Series

CONSTRUCTION

GENERAL

o VAR 11 LN LR L P
£ /4

50-Series modules mounted on a panel.

B13
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GENERAL

50- Series

- CHARACTERISTICS

Ambient temperature range

Operating: =25 to +70 OC
~10 to +70 ©°C, for DCDS50 at Vp = +24 Vd4c +25%
Storage : -40 to +85 oC

Counting rate

Uni-directional: max. 50 kHz
Bi-directional :; max. 12 kHz

Supply voltage
Logic supply: single rail, +24V4. + 10% 1)
Tube supply : high voltage, +250V £ 18%

Fan out

Decade counter: the counter units can be loaded with 6 different programmes.

NOR gate ¢ each output may be loaded with the inputs of six other NOR's.
The NORS0 and NORS1 are fully compatible with NOR units of the

60-Series.

1) Note that output units may be operated from a supply voltage of +24V4., + 25%.

Mav 1969 l I
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GENERAL 50- Series

TEST SPECIFICATIONS

All modules of the S0-Series are designed to meet the tests below. Before and during
manufacture samples of modules are regularly subjected to these tests.

1.

w

Shock test according to method 202B of MIL-STD-202C, 3 blows 50g in 3 perpen-
dicular directions.

. Vibration test according to method 201A of MIL-STD-202C.

Frequency 10-55 Hz, amplitude 0.76 mm max., cycle time 1 min, 2 hours in3
perpendicular directions.,

. Temperature-cycling test according to method 102A of MIL-STD-202; S cycles

from -40 to +100 °C.

. Long-term humidity test according to I[.E.C.68, test C.

Duration 21 days at 40 °C and R.H. = 90-95%,.

October 1968 l I I | B17






GENERAL 50- Series

LOADING TABLE

NOTES

By expressing the input requirements and dutput capabilities of most modules in
"DRIVE UNITS (D.U)", system design is greatly simplified.
Moreover input requirements of all modules are additive,

* ) Also suitable for driving 2 x Cg/CR of RICS0.

**) Two inputs in parallel or one input always floating.
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GENERAL

LOADING TABLE

50 - Series
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LOADING TABLE 50 - Series

GENERAL
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GENERAL

LOADING TABLE

50— Series
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2722 007 03001 NIC 50

NUMERICAL INDICATOR COUNTER

RZ 23932-3

Function ‘ Uni-directional decade counter with direct
numerical display for preset programmed
control systems.

Maximum counting rate: 50 kHz.

DESCRIPTION

The NICS0 is a uni-directional decade counter coupled to the numerical indicator
tube ZM1000, assembled in one plastic case. The ZM1000 is mounted at the front
of the case, the input and output terminals are found at the rear.

Ten decimal outputs enable connectionto other units for active counting operations.
There is also a terminal for display of the decimal pointin the ZM1000 at the left of
any numeral. .
Use is made of silicon controlled switches featuring a direct drive of the ZM1000.
Carry pulses to trigger a succeeding counter NIC50 are obtained from output Qg
(terminal 22) at the nine to zero transition.

The trigger (counting) pulse and the reset pulse are J1a [s w7
delivered by the pulse shaper/reset unit PSR50. % R F Vey DP
Filtering of the high voltage from transients canbe  —|7T
obtained by connecting a capacitor of approximately NIC50 -
0..1 UF between terminal F and the central earth Q; G, Gs Q, Qg Og Q7 Qg Qg Qg
point. [ o s J8 7 [re e J2o]21 |22

7252465

Drawing symbol
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NIC 50

NUMERICAL INDICATOR COUNTER

2722 007 03001

CIRCUIT DATA

VP,’HL‘:} {7}
F ot 200 2 9J zM1000
DPQ"—I:] I L
vﬁ¢ —————————— -
0 Ik
10xSCS
L 1 L
& e | T T N 3
® ® ® m ®
el I I 1
|
R F|F
EERRN
s T NERER
! 022 0“ 1}019 le 17 118119020 1L21
o Q, 0, 0, G G G, Gy %

Terminal location

Iuv ag
sl
cl

| IR |

]
In 224
7252817

HV

[ S N N

© 3 O

Power supply

Tube supply
Logic supply

Vp3 =+250 V supply for nu-
merical indicator tube

not provided

not provided

not provided

Vp; =+24V supply

0 =common0V

not provided

not provided

F = connection for filtering
purposes

not provided

9 = Q3 = decimal output 3
10 = Qg = decimal output 2
11 = Q) = decimal output 1
12 = not provided
13 = not provided
14 = R = reset input
15 = not provided

16 =T = counting trigger input

17 = DP = input decimal point
18 = Qg = decimal output 6
19 = Q7 = decimal output 7
20 = Qg = decimal output 8

Qs = decimal output 5 21 = Qg = decimal output 9
Q4 = decimal output 4 22 = Qo = decimal output 0
voltage current
+250 V + 18% 3 mA
+ 24V + 10% 12 mA

B24
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2722 007 03001 NUMERICAL INDICATOR COUNTER NIC 50

INPUT DATA
Trigger (counting) input T (terminal 16)

This input is to be driven by a negative going pulse, delivered by output QT of the
unit PSR50, or by a preceding counter unit.

Voltage VT = from 0.8 Vpj to 5V
Required direct current ~IT = max. 1.5 mA (at V =5 V)
Required transient charge

when VT changes from 0.8 Vp,

toSVinlus -QT = max. 6.3 nC

Time data

72524641

Fall time te = max. 1us
Pulse duration tp = min. 4us
Recovery time : trec = max. 10 us

Reset input R (terminal 14)

This input is to be driven by a LOW voltage level, delivered by output QR of the unit
PSR50.

Required voltage VR =max. 0.5V
Required direct current I max. 8.5 mA

Time data

S 0.8 VP1

7252952
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NIC 50 NUMERICAL INDICATOR COUNTER 2722 007 03001

Input pulse duration tR = min. 15us
Recovery time trec = max. 50 us
Trailing edge ty =max.l.2us

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voltage level with the following requirements:

Decimal point ON

Voltage Vpp = max. 0.5V
Ipp = 165 uA (typical)

1}

Direct current

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Qu-Qg.
These outputs are primarily intended to drive the buffer NOR in the unit 3.NORS5O0,
in most cases via the 10 position preset switch SUS0 as indicated below.

Jo 3 Is_fw |7 e Is I _|v
2,z o ® F Ve, DP R F Vp, OP
— 7 —_— T —
S ) 000000
A 5o neso | D) —— wcso | =)
B
- Psr50 91 02030, 05 0 Q; 04 05 0o 0y G; 05 0, Qs G5 0 O G5 Gp
[
R aafO
206 i
|9 I|0
20 " 20 ” 20 " sfoor o
20, ol 20, g7 20 o7 2
BG T
%8 :: : i :i : : 62 R
_—015 7 —0 -0 —16: hll
57, () 13 B q
60 660 s 60 )%
programme | - < w50 |- { %50 ! T 1%
[ w Lo [ ~—1%¢_NORSs0
—O — —C
20 3 20 3 20 3
23, 03, 23,
21 2 21 2 21 2
22 1 221 221
2z, 21, 21,
SU50 SUS0 suso
Y
20 ol 20, g 20, g 3D D2
B3g . 133 19 - ;.;' i R
1 i i 2 |
4 G: 14 8 16 8 5 Gy M
57 70 70 | 5 B Q
e weo e | K
22 220 23 os
programme 1 — %5 maad % 5 H o 1 5 L]
[ WO | o ~1%¢_Norso
20 3 20 3
203, 20 3 1282088
22 2 2 21 2
2.1 H 22 1 1
o 22
5U50 suso suso

Each Q-output can be loaded with 6 buffer NOR's of the 3.NORS5O0 units simultane-
ously in excess of the carry pulse for the succeeding NIC50 counter. This means
that 6 preset programmes can be applied as a maximum.
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2792 007 03001 NUMERICAL INDICATOR COUNTER NIC 50

Voltage Vq = max. 5V
Available direct current IQ = max. 1.5 mA

Available transient charge
when Vg changes from 0.8 Vp,

to5Vinl us QQ = max. 9.5 nC
Output voltage HIGH (SCS non conducting)
Voltage VQ = 0.8 Vpj to Vp,
Available direct current —XQ = max. 0.32 mA
Wiring capacitance Cw = max. 200 pF

Time data

Delay between trigger input and positive going output tdl = max. 3 Us
Delay between trigger input and negative going output td, = max. 4 us

10 position preset switch

In the 50-Series for preset programmed counting, use is made of the 10 position
thumbwheel switch SU50, which is identical to the existing type 10P1C, catalogue
number 4311 027 82321.

12 0 o 2 12 = input O
B9 I 13 = input 9
L8y 1 14 = input 8
575 1 15 = input 7
.::_..g-o i 16 = input 6
P : i 17 = output (pole)
3 | 1 18 = input 5
7 ! 19 = input 4
TS : 20 = input 3
SU50 21 21 = input 2
7252447 i 72524648 22 = inPUt 1
Drawing symbol Terminal location

The ten input terminals 0-9 have to be connected directly to the ten decimal output
terminals Qp-Qg of the decade counter NIC50.

The output terminal 17 has to be connected to one of the inputs of the buffer NOR in
the unit 3.NORS50.
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2722 007 04001 RIC 50

REVERSIBLE INDICATOR COUNTER

RZ 23932.3
Function Bi-directional decade counter with direct
numerical display for preset programmed
control systems.
Maximum counting rate: 12 kHz.
DESCRIPTION

The RIC50 is a bi-directional decade counter coupled to the numerical indicator
tube ZM1000, assembled in one plastic case. The ZM1000 is mounted at the front
of the case, the input and output terminals are found at the rear.

Ten decimal outputs enable connection to other units for active counting operations.
There is also a terminal for display of the decimal point inthe ZM1000 at the left of
any numeral.

Use is made of silicon controlled switches featuring a direct drive of the ZM1000.
The trigger (counting) pulses and the reset pulse are delivered by the pulse shaper/
reset unit PSR50.

Filtering of the high voltage from transients can be |14 s av |7
obtained by connecting a capacitor of approximately 3] cr R F  Vpy DP
0.1 uF between terminal F and the central earth Ll B -

— I 0000000
point. Slre RIC50

4

RCl1 Q2Q3 Q4 Q5 Qg Q7 Qg Qg Qo

1 lofe e |7 Jiefef20]21]22

7252818.1

Drawing symbol
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REVERSIBLE INDICATOR COUNTER

RIC 50

2722 007 04001

CIRCUIT DATA

3 j 333335 ; 3
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2722 007 04001 REVERSIBLE INDICATOR COUNTER RIC 50

Terminal location

HV = Vp3 = 4250 V supply for nu- 10 = Q9 = decimal output 2
v ) merical indicator tube 11 =Qp =decimal output 1
el A = not provided 12 = not provided
cl B = not provided 13 = not provided
bl C = not provided 14 = R = reset input
L 1 =Vp =+24V supply 15 = TR = trigger input
Pt 2 =0  =commonOV reverse counting
: : 3 =Cpg =control forward direction 16 = Tp = trigger input
1 4 =CR = control reverse direction forward counting
1o 5 =F = connection for filtering 17 = DP = input decimal point
" purposes 18 = Qg = decimal output 6
1o 6 = not provided 19 = Q7 = decimal output 7
1 7 =Qs5 = decimal output 5 20 = Qg = decimal output 8
In 221 8 =Qg =decimal output 4 21 = Qg = decimal output 9
7252817 9 =Qj3 = decimal output 3 22 = Qp = decimal output 0
Power supply
voltage current
Tube supply +250 V £ 18% 3 mA
Logic supply + 24V + 10% 23 mA

INPUT DATA

Counting conditions

The counting direction is determined by the voltage levels applied toCg (terminal 3)
and CR (terminal 4).

Forward counting

Each input to be driven by

VCF = max. 1.6V ICF = max. 7.5 mA
LRDS50 or NOR unit

VCR = 0.95 Vp, to Vp,
Counting pulse from PSR50 - QT to be applied to input T (terminal 16).

Reverse counting

Each input to be driven by

VcRr = max. 1.6V IcrR = max. 7.5 mA
LRDS0 or NOR unit

Counting pulse from PSR50 - QT to be applied to input TR (terminal 15).

Note - When both control inputs Cp and CR are HIGH the RICS0 is blocked for count-
ing pulses.
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RIC 50 REVERSIBLE INDICATOR COUNTER 2722 007 04001

When two units RIC50 are operating in series the following interconnections have
to be made (see figure below).

For forward counting: Qq (terminal 22) of the preceding RIC50 has to be connected
to Tg (terminal 16) of the succeeding RIC50.

For reverse counting: Qg (terminal 21) of the preceding RIC50 has to be connected
to TR (terminal 15) of the succeeding RICS50.

I 1 -~
|5 ] B s | |7 [ s |w Jo s |w o
o Gv,7 > ; LR F ¥y DP & R Ve, OF ¢ R [F ve, OP
e —_— — —
s 20 P oloed | LA i i -——=
] 0+ S Ricso [ 1o RICSO [ | -
=16 s cy
ov LRDSO '01 05 03 G4 Os 0 Gy Gy O G %0, 0,03 005 0507 0505 8o
Tz Trols Te I7 TeTw 120
>
o[V M M s 10
e 3]% > . 20, g0 20, on 20 I oo o
L4 =16, ] o0 1 ) 3 9 A
2, el el :u DY ; 62 N
oy LRDSO v 0 [ & 8 ajOu
Tz 6 L [ 16 1%
programme I f— </ s 5 {wso - < ®5 I
le 'y [ W —1°¢_Norso
2 A z 20 3: 20 3, 20 3
5 22 2 2 22
PS orjO~— 210 PN FTI0N
2 ° © °
e SUs0 SUS0 SUS0
- PSR50 =
afr o
3 20 v 20 " 20 " afoo 0,
o-— A Oy B 2o 2, ?
o R0 FrE4 Frar e 71 SR
6 o~ 2 !
=« s e e = A s P
6 %6, 16, S]% '
programme I |— < B 50 | - < % - w0 3%
I 9 4 l 5 4 I " & —1%s _NORrso
030 030 030 T
| 72 | 72 | FIDY
I 221 I 22 |: I 22 1
| SU50 | SUS0 | SUS0
maxé | I |

When the levels of the control voltages at Cg or CR are changed a recovery time

trec = min. 100 us is to be observed.

Trigger (counting) inputs T (terminals 16 and 15)

These inputs are to be driven by the negative going pulse, delivered by output QT of
the unit PSR50 or by the corresponding output Qq (forward) or Qg (reverse)of the
preceding counting decade RICS0, ’

Triggering edge Vg =0.8Vp; to5V

Required direct current IT =max. 1.5 mA (at VT =5V)
Required transient charge

when VT changes from 0.8 Vp,;
to5 Vin 1l us QT = max. 6.3 nC

When two trigger inputs are interconnected the above IT and QT requirements have
to be doubled.
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2722 007 04001 REVERSIBLE INDICATOR COUNTER RIC 50

~Time data

tI'E(:.

725266:1;‘
Fall time tf  =max. lus
Pulse duration tp =min. 4us
Recovery time trec = min. 15 us
Time between two successive pulses min. 85 us

Reset input R (terminal 14)

This input is to be driven by a LOW voltage level, delivered by output QR of the unit
PSR50.

Required voltage VR =max. 0.5V
Required direct current IR = max. 8.5 mA
Time data
& 0.8V|:>1
Vy
O.BVP1
VR
05V 05V
e tr Lt
trec. »| 7252052
Pulse duration tg = min. 15us
Recovery time trec = max. 80 us
Trailing edge ty =max. l.2us
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RIC 50 REVERSIBLE INDICATOR COUNTER 2722 007 04001

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voltage level with the following requirements:

Decimal point ON

Voltage Vpp = max. 0.5V
Direct current Ipp = 165 uA (typical)

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Qp-Qg.

These outputs are primarily intended to drive the buffer NOR in the unit 3.NORSO0,
in most cases via the 10 position preset switch SUS0.

Each Q-output can be loaded with 6 buffer NOR's of the 3.NORS0 units simultane-
ously in excess of the carry pulses for the succeeding RIC50 counter. This means
that 6 preset programmes can be applied as a maximum.

Output voltage LOW (SCS conducting)

Voltage Vg =max. 5V
Available direct current IQ

1"

max. 1.5 mA

Available transient charge
when V changes from 0.8 Vp,;
to5SVinl us QQ = max. 9.5 nC

Voltage Vq =0.8 Vp; to Vp,
Available direct current I =max. 0.32 mA
Wiring capacitance Cw = max. 200 pF
Time data

2

Delay between trigger input and positive going output tdy = max. 3 us.
Delay between trigger input and negative going output tdy = max. 4 us.

10 position preset switch

In the 50-Series for preset programmed counting, use is made of the 10 position
thumbwheel switch SUS0, which is identical to the existing type 10P1C, catalogue
number 4311 027 82321,
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REVERSIBLE INDICATOR COUNTER

RIC S0

17

S

SU50

7252447

Drawing éyrnbol

The ten input terminals 0-9 have to be connected directly to the ten decimal output

22

7252448

Terminal location

terminals QQ-Qg of the reversible decade counters RICS0.

The output terminal 17 has to be connected to one of the inputs of the buffer NOR in

the unit 3.NORS50.

12
13
14
15
16
17
18
19
20
21
22

u

input O
input 9
input 8
input 7
input 6
output (pole)
input 5
input 4
input 3
input 2
input 1

October 1968
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2722 007 05001 MID 50

MEMORY INDICATOR DRIVER

RZ 23932-3

Function Integral buffer memory with direct numer-
ical display for storage of information from
decade counters NIC50 or RICS0.

Apart fromnumerical display, decimal out-
put is available for e.g. printer drive.

DESCRIPTION

The MID50 is a buffer memory coupled to the numerical indicator tube ZM1000,
assembled in one plastic case. The ZM1000 is mounted at the front of the case, the
input and output terminals are found at the rear.
Use is made of silicon controlled switches featuring a directdrive of the ZM1000,
The ten decimal inputs (Ig-Ig) canbe connected directly to the 10 corresponding out -
puts (Qp-Qg) of either the uni-directional decade counter NIC50 or the bi-directional
decade counter RIC50, without influencing the output capability (fan out) of both types
of counters.
By applying one single pulse to input T (terminal B) lj l4 I 5 IG 116 I15 leﬁ |12 IC
the decimal information is transferred from the de- A I I, 131,15 Ig I Ig Ig Ig
cade counter into the buffer memory MID50 and re- —jLS . | HY
mains there steadily displayed. MID50 \{)P; 17,
The MIDSO0 is also provided with 10 decimal outputs ~]Tc
Q4 Q5 Q3 Q4 Qs Qg Q7 Qg Qg Qg
firfo]o [ |7 [18 |10 [20]21] 22
7252956

@

for e.g. printer read-out *).
There is a terminal for display of the decimal point
in the ZM1000 at the left of any numeral.

Drawing symbol

*) For this purpose printer drive units PDUSOA and PDUS0B are available.

October 1968 “ H B37



MID 50

MEMORY INDICATOR DRIVER

2722 007 05001

CIRCUIT DATA

g

H

2
L ) 5 .
%
46
&7
—
] S
Ly
46
E g &7
—
[ | I
| I " Il | Zl ke __Zoy
! [ g LI ] —=2er ——<es
—— Y e 2@
| | 2 1 | —_——e.0 ——302"
11 | ——es —— EZog
—— ces
L
46>
q g Y
—
— Ses
Ly
l § 4é>
Aag
——
—
— T~
N I
J SN
=
— 1
®
ob
i —
%>
4 .
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2722 007 05001

MEMORY INDICATOR DRIVER

MID 50

Terminal location

IHv a}
sl
cl

| EIRH |

In 22}

7252817

HV

OO OU N~ ()T

Power supply

Tube supply
Logic supply

INPUT DATA

Vp3 =

i

LS
Te =
Ig =
p1 ~
0 =
Il =
Iy
I3
Iy =
Qs =
Q4 =
Q3 =

Decimal inputs Ig-Ig

+250 V supply for nu-
merical indicator tube
level shift facility
shift pulse input
decimal input O

+24 V supply

common 0 V

decimal input 1
decimal input 2
decimal input 3
decimal input 4
decimal output 5
decimal output 4
decimal output 3

voltage

10 =
11 =
12 =
13 =
14 =
15 =
16 =
17 =
18 =
19 =
20 =
21 =
22 =

+280V + 18%

+ 24V + 10%

Q9 = decimal output 2
Q) = decimal output 1
Ig9 = decimal input 9
Ig = decimal input 8
I7 =decimal input 7
Ig = decimal input 6

I = decimal input 5

DP = input decimal point
Qg = decimal output 6
Q7 = decimal output 7
Qg = decimal output 8
Qg = decimal output 9
Qq = decimal output 0

current
3 mA
20 mA

These inputs are to be fed by the decimal outputs Qp-Qg of either the uni-directional
decade counter NIC50 or the bi-directional decade counter RICS0.

One of the ten inputs must be fed with a LOW voltage level, the remaining nine in-
puts with a HIGH voltage level. By applying one transfer pulse to TC (terminal B) that
output Q becomes LOW of which the corresponding input I carries the LOW voltage,
while simultaneously the corresponding figure of the indicator tube is lit. The other
nine outputs of the MID50 will be HIGH. The decimal information of a NIC50 or

RICS50 is transferred. into the MIDS0 at the positive going edge of the transfer pulse

Voltage LOW

SV
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MID 50

MEMORY INDICATOR DRIVER

2722 007 05001

NICS50 or RICS0 NIC50 or RICS0 NICS0 or RICSO
[e | | - |1 [s 1w v 17
K1 N F  Vp, DP o ® F Vp, DP Ve, DP max6
Q; G 030,05 Q5 07 8589 Qg
I lﬂ Imls Ia ]7 Iurs lzclzi %
3
R g0 v ~ e e —
Ele o _—_I ___I ______,I
A A A
13 Ja]s |6 |s]s w2 ]c P3Qels]s sl oz fc [3]afslele]s |whsfz]c
Al BhhLislghlal 1o Al hlalhillslel Isls 1o A Blalalulslely 1glg 1o
—{Ls -—Wﬂ —{Ls —qLs ey Ll
o] MiD5O le .| MiDs0 MiIDs0 | (eesss) il
——Tc — Tc T — ]
01 02030, 05 Og Q7 03 Gg Qg Q1 023G, Q5 Qg A7 Qg Qg Qg Q1 02030050507 Qg 090y
Inlo]s fe T7 e feT20]21T22 TnloTsTe T7 Tie s Tzof21]22 T1]o]s Jo |7 Jtefro J2of21]22
v v
printer reod-out 1 1 L -
s e
120 — 12 0: 17 20 17 3 qu‘ . 0,
o g o B s R
50 B RO 1% B 00‘_—'1—1
el | weo 60 )% '
e 1 < |: D J w5 ® 5 Hos
programm 520 ! o BREaS {6 NoRsO
wa ! ®h i w4,
030 035 1 203 ¢
o 22 i 02 i
o P e
SU50 SU50 SUs0
s o
120 — L 2 a: —L 120 ” 3 ‘G’D| R D,
g o e 7 R
w70 w70 w70 Hos B o (T&]—;
w6 166 60 | e '
programme T |— { B 50 L w3l L %0 <o
¢ wao | wao wag B¢ NOR50
203 ¢ 203 203
220 | 20 e
21 22 1 ; 2 1 ;
o o ! 2
SUs0 SUs0 SU50
maxé T

Level shift input LS (terminal A)

By connecting a suitable zener.diode between LS and 0 V and a resistor between LS
and Vp,, the correct functional behaviour of the MIDS0O can be accomplished also
when the inputs Ip-Ig are fed with non-standard voltage levels (not derived from

NICS0 or RICS50).

B40 October 1968



2722 007 05001 ll MEMORY INDICATOR DRIVER MiD 50

Transfer pulse input T (terminal B)

This input is driven by a pulse generated at output QR or QT of the unit PSR50. The
transferring action takes place at the positive going edge. Maximum 6 inputs T
can be driven simultaneously by output Qg or QT of the PSR50.

Voltage LOW.

Vp = max., 0.5V

Iz = max. 0.5 mA

Voltage HIGH

Vg = 0.62 Vp; to Vp,

Decimal point input DP (terminal 17)

This input is to be driven by a LOW voitage level with the following requirements:

Decimal point ON

Voltage Vpp = max. 0.5V
165 pA (typical)

1

Direct current Ipp

Decimal point OFF

Voltage Vpp = min. 50 V or terminal 17 floating

OUTPUT DATA

The digits 0-9 are available at the output terminals Qy-Q9. These outputs are pri-
marily intended for either printer read-out purposes or shift register configura-
tions.

Voltage VQ = max. 3.5V

Available direct current IQ = max. 0.2 mA ™)

Output voltage HIGH (SCS non conducting)

Voltage Vo = 0.8Vpjto VPI
Available direct current —IQ = max. 0.84 mA
Wiring capacitance Cy = max. 200 pF

*) The sum of the output currents 1Qp-IQg may not exceed 200 pA.
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MID 50 MEMORY INDICATOR DRIVER

2722 007 05001

Time data
input V.
-5V 5V
23ps Z10ps
— T — — —— — 1 ¢
I I
transfer * *
| I
(I— -T 05V 7
. 215us 3ps
—— — ———————— ——— ] U ——
output Vg,
7254249
_ S8ps

B42 ||
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2722 007 06001 SID 50

SIGN INDICATOR DRIVER

RZ 239323

Function Driver of plus and minus character indi-
cator tube.
Characters ~, X, Y and Z are accessible

DESCRIPTION

The SID50 contains the plus and minus indicator tube ZMI1001 and its driver stages
in one plastic case. The ZM1001 is mounted at the front of the case, the connecting
terminals are found at the rear. )

A dark position of the ZM1001 can be obtained when both plus and minus inputs are
driven by equal voltage levels.

The characters ~, X, Y and Z provided in the ZM1001 are also accessible.

v

Vp
6 3
7 SID50
—(—

~ X Y Z

7252953 112 IA ‘B 'C

Drawing symbol
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CIRCUIT DATA

HY
Ve {1}
R17 R18
D1 @g R15 R16 QQ QPP — J2ZMI001
+| - I 2 gn,
9"
¥ Y
@
1
VP‘ Y
R19 [j R4 R2 hﬂs TR3 R7
. R1 TR TR4
-”-———{:}[
R2
R3 R6 R10
R8
ot}

ov e

7252941

Terminal location

HV = Vp3 = +250 V supply for nu-
Ty merical indicator tube
el A =X =X character
cl B =Y =Y character
1oul C =72 =17 character
LI 1 =Vp; =+24V supply
A' ! 2 =0 = common 0 V
Pt 3 = not provided
: : 4 = not provided
Lo S5 = not provided
' 6 =+ = input driving + character
11 7 = - =input driving - character
[ | 8 to 1l = not provided
In 221 12 =~ =~ character
7252817 13 to 22 = not provided
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Power supply

voltage current
Tube supply +250 V + 18% 2.8 mA
Logic supply + 24V + 10% 5.0 mA

INPUT DATA

Input terminals characters + and —

These inputs are to be driven by a HIGH voltage level to illuminate the correspond -
ing character. A LOW level extinguishes the character.

HIGH voltage

V4/V - = 0.62 Vp; to Vp,
I;/I- = 0.17 mA(V = 13.4 V); EQUALS ONE D.U.%).

LOW voltage

Characters~, X, Y and Z

Visible : V~/Vx/Vy/Vz = Oto 10V
~ Not visible: V~/Vx/Vy/Vz =60 to 120 V or floating
Dark 1 V~/Vx/Vy/Vyz =80 to 120 V or floating

*) See also loading table.
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2722 007 00001 3.NOR 50

TRIPLE NOR GATE

Function - 6 input buffer NOR for adapting the
output levels of the NIC50 and the
RIC50 to standard logic levels and
-~ dual 4input NOR for logic purposes
e.g. to form a memory function.

DESCRIPTION

The 3.NORS0 is intended to be used to memorize the count when the content of the
unit(s) NIC50 or RICS0 corresponds with the preset positionof the 10 position thumb-
wheel switch SUS0. -

lo Jro 8
2o D, o] 211 1
J00 1 22 20] ~? N oL
';' Gz R‘[ e _2'1' G13
—G -G
5 8 ofOn 1 NOR50
4
1 j
—16¢ NOR50 22 67 1
7252420 NE} G
Xe oo
9
15
=1 G0 NOR50
Drawing symbol 7252021

6 input buffer NOR

The 6 input buffer NOR is intended to adapt the output levels of the NIC50 or the
RICS0 to the standard logic levels of the 4 input NOR's.

To this end each input of the 6 input buffer NOR is to be connected, directly or via
the switch SUSO, to one of the decimal outputs of the units NIC50 or RICS0.

Simplified truth table:

G G2 Q1
H H L
L H L
H L L
L L H

All inputs (G] to Gg) must be LOW or floating for Q is HIGH.

The 6 input buffer NOR can be provided with an intentional delay by interconnecting
D) (terminal 9) and D2 (terminal 10) (see Time data). This intentional delay cancels
hazardous (false) pulses that can occur during e.g. the transition from 499 to 500 at
the transit counts 490 and 400, if preset programs have been set at these counts.
The maximum delay can be decreased (the maximum counting rate increased) when
an external capacitor is connected between D] and D2.
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3.NOR 50 TRIPLE NOR GATE 2722 007 00001

Dual 4 input NOR

The 4 input NOR is intended for logic operations, such as memorizing the preset
counts. To this end a memory function can be formed by cross connecting the two
NOR's.

LE

" Gn 1

16 16

20 Q 4
e
1614 NOR50

12

En b

——G

14 G5 02 CW )"{
—1 Go

15

l'— G1o NORS50

7252422

Simplified truth table:

G7(G11) G8(G12) QZ(Q3)

|anlll qulifaniian)
|anite ol qulie
[N ol el o

All inputs G of a NOR must be LOW or floating for Q is HIGH.

CIRCUIT DATA

i
& o-0b 7
Gy 2 | R1
s.o’—@o—s

et ]
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2722 007 00001 TRIPLE NOR GATE 3.NOR 50

Terminal location

=T 1= Vp1 =+24 V supply 12=Gy = %nput NOR2
P 2=0 =common 0V 13 = Gg = input NOR2
P 3= Gy = input buffer NORI1 14 = Gg = input NOR2
o 4 = G2 = input buffer NOR1 15 = Gy = input NOR2
11 5 = Gz = input buffer NOR1 16 = Q3 = output NOR3
11 6 = G4 = input buffer NOR1 17 = Q9 = output NOR2
(I | 7 = Gg = input buffer NOR1 18 = Gy} = input NOR3
11 8 = Gg = input buffer NOR1 19 = G192 = input NOR3
L 9=D; = }when interconnected 20 = G)3 = input NOR3
L 10 = Dy =) providingbuilt-in delay 21 = Gy4 = input NOR3
In 22l 11 =Qy = output buffer NOR1 22 =Ry = collector resistor

7252419

buffer NOR1

Power supply

Voltage VPI =24V +10%
Current Ip1 =10.5 mA
INPUT DATA

6 input buffer NOR
Input HIGH: V5 =0.8 VPl to Vpl
Ig =53 uA (Vg =18.35V)

Input LOW: Vg =0t05.5V

4 input NOR

Input HIGH: VG =0.62 Vpl to Vpl
Ig =0.17mA (Vg = 13.4V); EQUALS ONE D.U.")

Noise immunity: a voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Input LOW: V5=0t00.3V

Noise immunity: a voltage of +1 V with respect to the 0 V line applied to any one
input (the other inputs at low level or floating) will not cause a
change of the output voltage. The noise immunity can be increased
by connecting unused inputs to 0 V.

*) See also loading table.
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3.NOR S50 TRIPLE NOR GATE 2722 007 00001

OUTPUT DATA
6 input buffer NOR .

Output current: I, =0.35 mA (VQ; = 13.4 V); EQUALS TWO D.U.%)

4 input NOR

Output current: IQZ/QB =1.,02 mA (VQ2/Q3 =13.4 V); EQUALS SIX D.U.*%)

Time data
6 input buffer NOR

D, and Dy interconnected: tq = 7-18 us
D; and Dj not connected : tg =4 - 9us

—-03v

tyg

< 7252423

4 input NOR

Delay, measured over two stages: ty = max. 12 us.
The delay is specified for C,y, = 200 pF and worst input and output conditions.

Ve

—_—

W/
VQ2
Va,
0.3V
tg I

7282624

+) See also loading table.
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2722 007 00011 4 _NOR 51

QUADRUPLE NOR GATE

Function . Quadruple 4 input NOR for logic oper-
ations e.g. to form memory functions.

DESCRIPTION

The 4 input NOR is intended for logic operations. A memory function can be formed
by cross connecting two NOR's.

Simplified truth table:

G,(Gg, Gy Gy3) G5(Gg» Gyos Gig) Q;(Qy,Q3,Qy)
H H L
H L L
L H L
L L H

All inputs G of a NOR must be LOW or floating for Q is HIGH.

8 18
1 Bl K0 P

—— GG 6 —1 Gy 16

Q 20 Q

_1:_ Gy 2jO— - Gis APO‘—
—Gs NORS51 — G NORS5!

3 12‘

s S ] %

o el
221 = 15

=164 NORS51 —1 612 NORS51

7252445

Drawing symbol
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4.NOR 51

QUADRUPLE NOR GATE

2722 007 00011

CIRCUIT DATA

Terminal location

| KNt §

11
In 220

7252619

Power supply

Voltage

Current

L = Vp, = +24V supply
2=0 _ =commonQV
3 =G] = input NOR 1
4 = Go = input NOR 1
5=G3 = input NOR 1
6 = Qg = output NOR 2
7 = Q1 = output NOR 1
8 = Gg = input NOR 2
9= Gg = input NOR 2
10 = G7 = input NOR 2
11 = Gg = input NOR 2
VPl =24V +10%
Ipl =8 mA

12 = Gg
13
14 = Gy1
15=Gj2
16 = Q4
17 = (2:3
18 = G13
19 = G14
20 = G5
21 = Gip
22 = Gy

Gip =

input NOR 3
input NOR 3
input NOR 3
input NOR 3
output NOR 4
output NOR 3
input NOR 4
input NOR 4
input NOR 4
input NOR 4
input NOR 1

B52
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2722 007 00011 QUADRUPLE NOR GATE 4 _NOR 51

INPUT DATA
Input HIGH: Vg = 0.62 Vp, to Vp1
Ig =0.17mA (Vg = 13.4 V); EQUALS ONE D.U.")

Noise immunity: a voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Input LOW: Vg =0t0 0.3V

Noise immunity: a voltage of +1 V with respect to the 0 V line applied to any one
G input (the other inputs at low level or floating) will not cause a
change of the output voltage. The noise immunity can be increased
by connecting unused inputs to 0 V.

OUTPUT DATA
Output current: Ig = 1.02 mA (VQ = 13.4 V); EQUALS SIX D.U.")
Time data

Delay, measured over two stages: td = max. 12 us
The delay is specified for Cw = 200 pF and worst input- and output conditions.

Vo

0.3v

> 1252646

*) See also loading table.

October 1968 ' I | | B53






2722 007 01001 PSR50

-PULSE SHAPER AND RESET UNIT_

Function Pulse shaper for converting input signals into
counting pulses for the NIC50 and the RICS0,
and
reset unit for generating pulses for resetting

the NICS50 and the RICS0,
generating pulses for resetting
memories formed by cross-
connected 4 input NOR's,
generating transfer pulses for
the MIDS50.

DESCRIPTION

The unit PSR50 contains a pulse shaper and a reset unit. The pulse shaper circuit
consists of a Schmitt trigger followed by an inverting amplifier.

The circuit of the reset unit is a monostable multivibrator with one condition input
and one trigger input.

|s

Kl
PS O~
—B

— PSR50 =
—T

R QRO'L
¥[8 a e

7252468

Drawing symbol
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PSR50

PULSE SHAPER AND RESET UNIT 2722 007 01001

CIRCUIT DIAGRAM

Terminal location

| EIRH |

1
In 2291

7252619

Power supply
Voltage
Current

1= Vpl = +24 V supply

2=0 =common(QV
3 = Qp = counter reset output
4 = Qr, = logic reset output

5 = QT = pulse shaper output

6 = internally connected

direct base input pulse shaper
internally connected

resistor input pulse shaper
gate input reset unit

trigger input reset unit

2 = not provided

i
"

1l
non

"
1}

N = OO o
u

8 it
oHQ» N
1\

=

Vp) = 24 V £ 10%

Ipl = 23 mA nominal

PULSE SHAPER

A HIGH level at input B (terminal 7) produces a LOW level atoutput QT (terminal 5),
a LOW level at input B produces a HIGH level at output QT.

The pulse shaper can be used as follows:

- as a pulse shaper driven by an external source (input transducers)

- as a pulse shaper driven by NOR's of the 50- or 60-Series

- in a relaxation oscillator circuit
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2722 007 01001 PULSE SHAPER AND RESET UNIT

PSR50

INPUT DATA

Pulse shaper driven by an external source

The input voltage has to be applied to B (terminal 7).

HIGH level (operating)

Voltage VB =min. 4.0V

. Current Ig = max. 0.06 mA

Voltage VB = max. +1.36 V

Voltage VB = zi): +7;2 z
Current Ig = max. 16 mA

2]y 2
external source PS Qr 05—
Z B
R w PSR50 =
Vi e 1
Ve R Qp 03_
4 10 4
l o o o
v 1

! 7252469
4

The hysteresis is affected by the R;j of the external source.
The relation is given by the following formula:

AVi =min. (1.5 -0.0455 Rj) V R; in k2 and

_ AV V in volt
AVB = 130.046 R; v
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PSR50

PULSE SHAPER AND RESET UNIT

2722 007 01001

Pulse shaper driven by a standard NOR

A (terminal 9) has to be connected to 0 (terminal 2).
The input voltage has to be applied to B (terminal 7), via a resistor of 39 k2

(nominal).

Ig = max. 0.34 mA; EQUALS TWO D.U.*)

Gy
Gy
G13

1
Q3

61 NORS50

O ——2

12

1 G714

e 1

] ° Q;
£ I

=1 610 NOR50

o~ —"1s

39kQ Jo
L N3

PS
B

39kQ T
R

‘OOG

— PSR50 —

QTO'S_

a0

a -

1252470

The maximum number of driving NOR's is two as shown in the diagram above.

Pulse shaper used in a relaxation oscillator circuit

For this application the connections must be made as shown in the circuitry below.

OUTPUT DATA

1.5k

c
10 O
cep.

(2]

l‘]
N
o

PS orJO—1—

@B_Ax_ia

Available output suitable for driving three decade counters NIC50 or RIC50 simulta-

neously
Voltage
Direct current

Transient charge
Wiring capacitance at QT

*) See also loading table.

VQTr = max
I _ max.
QT ™ max.
QQT = max.

Cw = max

. 0.5V

25 mA (VQT=0.5V)
10 mA (VQT=0.3V)
30 nC

. 200 pF
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2722 007 01001 PULSE SHAPER AND RESET UNIT PSR50

Voltage : VQT = 0.62 Vp, to Vp1
Direct current -IgT =max. 0.34 mA; EQUALSTWOD.U.*)
Wiring capacitance Cw =max. 200 pF

+7V
LV
Ve l’k\N .
8 DI
I, ~4A_ 136v
e — A
! trd
Ve,
17v
Vag Fall delay tfq = max. 2 us
Fall time (full load) tg = max. 1 us
5V Rise delay t,q = max. 2 us
! te
o5V 7254310
tra

RESET UNIT
Reset pulses are only generated when:

the HIGH level is applied to the trigger input T (terminal 11), and

the gate input G (terminal 10) is kept at the LOW level or left floating.
The unit generates two reset pulses simultaneously, namely:

from the logic reset output Qp, (terminal 4) for resetting d.c. memories built with
NOR's

from the counter reset output QR (terminal 3) for resetting decade counters NIC50
and RICS0.

Note - A reset pulse is also generated when the G-input changes from the HIGH to
the LOW level, whilst the T-input is at the HIGH level.

*) See also loading table.
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PSR50 PULSE SHAPER AND RESET UNIT 2722 007 01001

LR I I O e e e e e |
G; I floating
Tt miml
o [T M1l

L
«, U il
[

7252631

INPUT DATA
Input HIGH
Voltage V1(G)=0.62 Vp1 to VPl
limiting value VT(G) =+100 V
Current ITG) =0.17 mA (V(g)=13.4 V); EQUALSONED.U.*)

Noise immunity: a voltage shift of 2 V on minimum HIGH level will not cause a
change of the output voltage.

Input LOW
Voltage V1(G) = max. 0.3V
limiting value V1@©G)*® =15V

Noise immunity: a voltage of +1.25 V with respect to the 0 V terminal appliedtoei-
ther the T- or the G-input will not cause a change of the output
voltage.

OUTPUT DATA

~ Output Q1.: capable of driving max. 4NOR's; EQUALS FOUR D.U.*

Voltage VqQL =min. 0.53 Vp;
Direct current -lgr, = max. 0.55mA (Vqp, = 11.4 V)

*) See also loading table.
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2722 007 01001 PULSE SHAPER AND RESET UNIT PSR50

Output QR: capable of driving the reset input of 6 decade counters NIC50 or RICS50

simultaneously

Voltage VQR = max. 0.5V

Direct current IQR = max. 51 mA

Wiring capacitance Cw = max. 200 pF at QR and Qp,

Time data

n.av-—
VT_/

Va

Vag

0.5V

tdn to,

0.5V

nav

t2

Input pulse duration

Recovery time *)

Output pulse duration

Delay between VT and VQL
Delay between VT and VQR

Rise time at T

Fall time at G

3]
t2

tol
t()2

tdL
th

te

7252671

= min. 20 us
= min. 20 us

min. 15 us
max. 45 us

min. 15 us
max. 50 us

max. 3 us

max. 7 us

= max. 100 us (between 0.5 V
and 11.4 V)

max. 100 us (between 11.4 V
and 0.5 V)

*) The recovery time starts at the trailing edge of VT when t] > tg, or startsat the

trailing edge of Vqp when toy > t1-
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2722 007 02001 LRD 50

LAMP/RELAY DRIVER

Function Low -power amplifier for driving
lamps and relays

DESCRIPTION

The circuit consists of an inverting amplifier preceded by a 3 input OR -gate.

The load has to be connected between output Q and the unstabilised +24 V supply
voltage (abs. max. 30 V).

The load is energised when one or more inputs are HIGH (Q is LOW).

The output transistor is protected against voltage transients which occur when in-
ductive loads are driven.

Simplified truth table: G Go Q
H H L
H L L
L H L
L L H

All inputs G must be LOW or floating for Q is HIGH.

'o'lwlm
o

G2 o0+

I 2 7252602

Drawing symbol

CIRCUIT DATA

®Vp,
@
Sa
TR2 Q
TR3
R8
g0V
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LRD 50 LAMP/RELAY DRIVER 2722 007 02001

Terminal location

1 = not provided

2=0 = common 0 V
3= V Py = +24V supply
4 = not provided

5 =Q = output
6

7

8

| IRt |

= not provided
= not provided

=Gp = input
9 = G2 = input
1 10 = G3 = input
In 220 11 = not provided
7252618 12 to 22 = not provided
Power supply
Voltage Vpy = +24V £25%
Current Ip2 = (4.4 + IQ) mA
INPUT DATA
NDhirtrmiir tranaigtrar NN
Luiput .“_‘3‘_‘?‘?_‘_“.‘-‘_’9_
Input HIGH: ¢ Vg =0.62 V ] to V

Ig = max. 0 17 mA ](VG =13.4 V); EQUALS ONE D.U.")

Noise immunity: A voltage shift of 2 V on the minimum high level will not cause a
change of the output voltage.

Output transistor OFF

Input LOW ¢ Vg =max. 0.3V

Noise immunity: A voltage of 1.25V with respect to the 0V line applied to any one
input (other inputs at low level or floating)will not cause a change
of the output voltage. The noise immunity can be increased by
connecting unused inputs toQ V.

IQ = abs. max. 300 mA (VQ <1.6V)
Output transistor OFF

IQ = max. 0.5 mA at VQ = abs., max. 30 V.

*) See also loading table.
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2722 007 08001 PDUS50A
2722 007 08011 PDU50B

PRINTER DRIVE UNIT

Function Intermediate stages to drive
decimal input printers
DESCRIPTION

With the units PDUSOA and PDUSOB a complete printer drive circuit is formed.

This circuit is intended to be used in combination with the NIC50, RICS0 or MIDS0
and a printer which requires decimal information at its inputs. A diagram for driv-
ing such a printer is given on the next page. One PDUSOA unit, which contains ten
inverter stages, must be used per decade.

The ten decimal inputs Ig to Ig can be connected directly to the ten corresponding
outputs QQ to Qg of either the uni-directional decade counter NIC50 or the bi-di-
rectional decade counter RICS50 or the buffer memory MIDS0.

When a positive voltage is applied to control input L, that particular output Q will
become HIGH, which has a LOW level at its input.

The PDUSO0B contains one clock control and three scan control circuits suitable to
operate with a three decade counting system.

When simultaneously both the clock control input C and one of the scan control inputs
S1 to Sg areat LOW level a positive voltage is availableat the corresponding control
output L] to L3 of the PDUS0B. Each control output of the PDUSOB is connected to the
control input L of the PDUSOA.

[1]2]3]a]s [18]s]20]21]22 Jn]s]s |10
I, I, 131,15 1617 Ig IgIp C S152S;
2 PDUS0A PDU50B
Q1Q;Q3Q,Q5Q5Q7Q5Q9Qg Lily L3 Ky Ky
7|8 o [10fn]iz|13fra]ss |16 Islel7]s]3

7254020 7254019

Drawing symbols

October 1968 l | I l B65



PRINTER DRIVE UNIT 2722 007 08001

PDUS0A

2722 007 08011

PDUS0B
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2722 007 08001 PRINTER DRIVE UNIT PDUSO0A

2722 007 08011 PDUS50B

Summarising the functions of the PDUS0A and PDUS50B it becomes clear that a par-
ticular output Q of the PDUSOA is at a HIGH level only, when the three following
conditions are fulfilled:

- the corresponding input I of the PDUS0A at a LOW level,

- the clock control input C of the PDUSOB at a LOW level,

- the corresponding scan control input S to S3 of the PDUS0B at a LOW level.

Note that only one output Q of the PDUSOA is HIGH at a time as shown in the truth
table below.

Truth table: inputs output
PDUSOB PDUS0A
C S I Q
H H H L
L H H L
H L H L
L L H L
H H L L
L H L L
H L L L
L L L H

As the positive voltage derived from the PDUS0B is fed to terminal L of only one
PDUSOA at a time it is permissible to common the corresponding outputs of all
PDUSOA units without any feedback consequences. These ten commoned PDUS0A
outputs are to be connected to ten power stages, of which the output power depends
on the driving input requirements of the decimal input printers, e.g. the LRDS0
supplies 300 mA/30V.

The description above holds for systems up to three decades, for which the termi-
nals K; and Ky of the PDUSOB have to be interconnected.

When however more than three decades are required another PDUSOB unit must be
added to the system.

In this case terminals K] and K9 need be interconnected for only one PDUS0B.

For the other units PDUSOB the terminals K] and K9 are left open.

An interconnection diagram is given on the next page.
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PDUS0A PRINTER DRIVE UNIT 2722 007 08001
PDUS0B 2722 007 08011

10°
10'
10?
fi
scanner 3 10
104 —————y
10° |
HE
—-ln 89 |10 |nfs]e w0 1 ]2 |a]s Je]s f20]2t]22 h
€ 515,53 C S15,S3 LilI3llsTs171a 1910
PDU508B PDU508 = PDU50A
Lily Ly Ky Ky Lily Ly Ky Ky Q7Q2Q;Q,05Q5Q7Q5Q5Q0
s s 7Il.|3 s le 7|a(3 [71e o fro]itfr2fiafia]ss fi6
[
I > 6x
I
|

7254023

|1 ]2]3]s]s |rs]ie]20far]22

LI I3 1,1sIgI91g Ig 1o

L PDUS0A

Q;Q2Q3Q,Q5Q6Q7Q3Q5Q0
1718 ]s o] fr2frafrafis J1e

Note - When the input signal for the PDUS0OA is obtained from a MIDS0 unit either
the clock pulse input C or all the scan inputs of the PDUS5S0B must be at the
HIGH level during the time the shift pulse input T of the MIDS0 is at the
LOW level.

CIRCUIT DATA

Io I, I, Iy I, Is Ig 1, 1g I,

2 1 2 8 2t T 19 20 2
: ] I ]
Lo
RI R2 R ! R8 R9 RIO
TR TR2 TR3 TR8 TR9 TRI0
D1 D2 D3 o] D9 D10
o [ T T
Le -+ 44—+
16 l1 ln 19 ‘10 ‘\\ ‘n 13 lu. 15
Go a Q2 Q; Q, Q5 Q ay o e §
PDUSOA
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2722 007 08001

PRINTER DRIVE UNIT

PDUSOA

2722 007 08011 PDUS0B
R1
! Ve,
R3
c ol TRI R2_ -, ov
Ky :
[s]} D3
R4 TR2 TRG
s, e
. RS
s;0— }
R6
s;el 1} . ,
[ ]
L| L2 7254021 L3 PDUSOB

Terminal location

PDUS0A
1=1; = decimal input 1
| R |
(| 2 =19 = decimal input 2
1ot 3 =13 = decimal input 3
: : 4 =1y = decimal input 4
LI 5 =15 = decimal input 5
i = L = control input
: : 7 = Q1 = decimal output 1
r 8 = Q2 = decimal output 2
In 22) _ - .
7252419 9= Q3 decimal output 3
10 = Qq = decimal output 4
11 = Q5 = decimal output 5
PDUS0B

1=Vy, =+24 V supply
| L | Pl
2=0 =common0OV

w
I
~
o4
n

interconnecting point

4 = Ko = interconnecting point

(31
"
-
—
i

control output 1

(o))
1
e
N
n

control output 2

11
In 22
1252619

12 = Qg = decimal output 6
13 = Q7 = decimal output 7
14 = Qg = decimal output 8
15 = Qg = decimal output 9

16 = Qg
17 = L. = interconnected with 6
18 = 1g = decimal input 6

decimal output 0

19 =17 = decimal input 7
20 = Ig = decimal input 8
21 =19 = decimal input 9
22 = Iy = decimal input O

7= Lg = control output 3

8 =S; = scan control input 1

9 =S89 = scan control input 2
10 = S3 = scan control input 3
11 = C = clock control input

12 to 22 = not provided
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PDUS0A PRINTER DRIVE UNIT 2722 007 08001
PDUS0B 2722 007 08011

Power supply PDUSOB
Voltage Vp1 =24V £ 10%
Current IPl =1 mA

INPUT DATA
PDUS0A
Decimal inputs Ig to Ig

These inputs are to be driven from decimal outputs Qg to Qg of either NIC50, RIC50
or MIDS0.

By applying a suitable, positive voltage to input L derived from output L}, Ly or L3
of the PDUSOB, that output Q becomes HIGH which has a LOW level at its input.
Voltage LOW:
Vi =max.5V
I} = max. 35 uA
Voltage HIGH:
Vi = min. 0.8 Vp1
PDUS0B
Clock control input C (terminal 11)-

1]

n

Voltage LOW:
Vg =max. 5V
Ic = max. 35 uA

Voltage HIGH:
Ve = min. 0.9 Vp,

Scan control inputs Sy, S2, S3 (terrﬁinals 8, 9, 10)

Voltage LOW:
Vg = max. 5V
Is = max. 35 HA

Voltage HIGH:
Vg = min. 0.9 Vpl
OUTPUT DATA
PDUSOA

Output voltage LOW:
VQ =max. 0.3V

Output voltage HIGH:
Iq =max. 0.34 mA (VQ =13.4 V); EQUALS TWO D.U.

PDUS0B

Available output at the HIGH and LOW level (terminals L] to L3) are adapted tothe
input requirements of the input terminal L of units PDUSOA.
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2722 007 07001

DCD 50

DECADE COUNTER AND DIVIDER

Function

Ambient temperature range

operating

stora\g{

DESCRIPTION

The DCD30 consists of four flip-flops. By correctly interconnecting the terminals
a divider of 2, 3, 4, 5, 6, 8, 9, 10, 12 or 16 can be obtained. Each flip-flop is
driven by a positive-going pulse. The flip-flops have one common reset input and
four separate preset inputs, their condition being governed by a positive-going pulse
applied to the appropriate terminal(s). When setting or presetting the DCDS50 one
sometimes has to applya HIGH level signal toone of the trigger inputs of the second

flip-flop (input K, via a diode).

Divider of 2, 3, 4, 5, 6, 8, 9, 10,

12 and 16

-25 to +70 OC (at Vp = 24 V +10%)
-10 to 470 OC (at Vp = 24 V +25%)

-40 to +85 °C

Truth table (decade counter configuration):

FF-A FF-B FF-C FF-D
pulse QA QB Qc QD
initial state 1 1 1 1

1 0 1 1 1
2 1 0 1 1
3 0 0 1 1
4 1 1 0 1
5 0 1 0 1
6 1 0 0 1
7 0 0 0 1
8 1 1 1 0
9 0 1 1 0
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

The table below shows the interconnections to be made externally for the various
dividers:

divider input interconnection output
2 8 7-8 QD
9 - Qc

18 - QB

21 - Qa

3 18 4-19, 7-14, 8-18 (0]5)
4 9 6-7-8 QD
21 17-18 QB

5 18 4-19, 6-7, 8-18, 9-14 Qp
6 21 4-19, 7-14, 8-17-18 (0]5)
8 21 6-7-8, 9-17 (075)
9 18 4-19, 6-7, 8-18, 9-17, 14-21 QD
10 21 4-19, 6-7, 8-17-18, 9-14 QD
12 9 4-19, 6-21, 7-14, 8-17-18 [0]5)
16 21 6-7-8, 9-14, 17-18 QD

bs 2 fo |
TASA Sp Sc SDTC

To c
T, DCDSO ¢

= ININ
fzl3]8]e

o
[3]=]=]

Te1 — TBZ
Qa QaGp0Qs0cQcGpGp

Ji7]s]ra]]e]s]s s

7254256

Drawing symbol
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2722 007 07001

DECADE COUNTER AND DIVIDER

DCD 50

CIRCUIT DIAGRAM
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

Terminal location 1= Vp1 = +24 V supply
2=0 = common 0 V
: 3=0D = outputQ of flip-flop D
Il 4 =Qp = output Q of flip-flop D
: : 5=Qc = output Q of flip-flop C
A 6 =QC = output Q of flip-flop C
1o 7 = Tpy = trigger input T of flip-flop D
1 8 = Tp] = trigger input T of flip-flop D
11 9 = Tc = trigger input T of flip-flop C
LI | 10 = S¢ = preset input of flip-flop C
LI N 11 = Sp = preset input of flip-flop D
1 12 = Sg = preset input of flip-flop B
I 224 13 = Qg = output Q of flip-flop B
zeaes 14 = QB = output Q of flip-flop B
15=Sp = preset input of flip-flop A
16 = QAo = output Q of flip-flop A
17 = Q4 = output Q of flip-flop A
18 = Tp) = trigger input T of flip-flop B
19 = Tgg = trigger input T of flip-flop B
20 = K = extender input of flip-flop B
21 = Tp = trigger input T of flip-flop A
22 = C§ = common reset input
Power supply
Voltage Vp; = +24 V£10% (at Tamb = -25to+70°C)
Vp) = +24 V£25% (at Tamp = ~10 to+70 °C)
Current : Ip; = 25 mA nominal
INPUT DATA

Trigger inputs TA, TB1. Ty, TG, Tpy and Tpy (terminals 21, 18, 19, 9, 8 and 7)

The trigger inputs require a positive-going pulse.

From another DCD50

Vp; =24 V£10% Vpl =24 V£25%
Triggering edge from 0.3V t0 0.7 Vp; from 0.3V to0.8 Vp1
Wiring capacitance Cy Cw = max. 150 pF
From a PSR50 (output QT) or from a NOR unit_

Vp; =24 V£10% Vp; = 24 V£25%
Triggering edge from 0.3 Vto0.91 Vp; from Q.3 Vto0.83Vp,
Permissible load at
output of driving unit max. 1 D.U. max. 2 D.U.
Wiring capacitance Cyw max. 150 pF max. S0 pF
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2722 007 07001 DECADE COUNTER AND DIVIDER DCD 50

Time data

90%

‘0"/01

"r tP t rec

7254258

Fall time of negative -going
input pulse to NOR -unit ° tf = max. 2 us

Rise time of input pulse
to trigger input T of DCDS0
from another unit than

those mentioned above ty- = max. 1 us
Pulse duration P =min. 4 us
Recovery time
for inputs TA, Tc., TDy, TDg trec =min. 10 us
tpttrec =min. 30 us
for inputs TBI, TBy trec =min. 80 us, required at input: 1 D.U.
trec =min. 40 us, with external resistor

of 82 k2 between K and :0;
required at input: 2 D.U.

trec =min. 27.5 us, with external resistor
of 43 k2 between K and 0;
required at input: 3 D.U.

Noise margin 1.5V

Common reset input Cs (terminal 22) and preset inputs Sp, Sg, Sg and Sp (termi-

nals 15, 12, 10 and 11)
Voltage LOW

Vs
Voltage HIGH

=max. 0.3V

Vs _ .
Vs = min. 0.62 VP,l

Ig = min. 0.24 mA (Vg 13.4V); EQUALS 1.5D.U.
min. 0.96 mA (VCS = 13.4V); EQUALS 6 D.U.

n

n

ICS
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

When a DCD50 is used asa divider of 3,5 or 9 an inhibit pulse (HIGH level) must be
applied to K (terminal 20) via a diode type BAX13 (cathode to K).

When a DCDS0 is used as a divider of 3,5 or 9 and presetting via Sp (terminal 11)
is required, an inhibit pulse must be applied to K (terminal 20) via a diode BAX13
(cathode to K).

When a DCDS0 is used as divider of 6, 10 and 12 and presetting via Sp and Sp (ter-
minals 15 and 11) is required, an inhibit pulse must be applied to K (terminal 20)
via a diode BAX13 (cathode to K).

Time data

The reset pulse and the preset pulse must not be applied at the same time.

reset
pre-set
ts
inhibit :Vu\h.
tes = 35ps 7254257
Reset pulse duration teg = min. 20 us per flip-flop
Preset pulse duration ts =min. Sus
Time delay between reset
(preset) pulse and trigger input signal ty-t = min. 30 us
Time delay between end of reset
pulse and end of preset pulse trp= min. 35 us
Tbiilie sl ane
1nNisit puisel

Voltage HIGH: Viph 2VTp; (TR2) = 1.5V

When inhibit pulses are applied the total reset time in a chain of dividers, built with
the DCD50, can be reduced to t = (n + 1) 20 us, where n = nraximum number of flip-
flops between two inhibited flip-flops.
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2722 007 07001 DECADE COUNTER AND DIVIDER j DCD 50

OUTPUT DATA
The outputs of the four flip-flops are QA, 6&, QB, (Té, Qc, Q_C, QD and@.
Voltage LOW
VQ =max. 0.3V
Voltage HIGH

Vpy = 24 V+10% Vpi= 24 V+25%
Loadability 6D.U. 4D.U.

Loadability at Vp1 = 24 V+10%

- Each output can be loaded with one trigger input of a NIC50.

- The outputs Qa, QB, QB. QC and Q¢ can be loaded with 6D.U. plus one trigger in-
put of a next DCDS50 (except TBl‘, and TBZ) or with 4D.U. plus ione base input of a
PSRS0.

- For further output data and maximum pulse repetition frequency, see table on next

page.
Wiring capacitance at each output: Cy = max. 150 pF
Note - For proper inhibiting of the trigger gate of the second flip-flop in the DCD50

the load at the inhibiting output must not exceed the load at the trigger input by
more than 2 D.U.
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DCD 50 DECADE COUNTER AND DIVIDER 2722 007 07001

input max. p.r.f. (kHz) available output (D.U.)
. . without . .
. di\;lfder terminal rf(egubre)d resistor | With 43 k&2 | with 82 kQ Qa | [es || ec| 6| o | B
.) “) ‘) “) l) ")
2 21 - 30 6 6
9 - 30 61 6
7-8 - 30 6 6
18 3 30 18 6 6
2 22 12.5 6 6
1 12 6 6| 6
3 8-18 3 30 18 6 6 3 6
2 22 12.5 6 6 4 6
1 12 6 6 6 S 6
4 9 - 30 6 6 6 6
21 - 30 6 3 6 6
24 6 4 6 6
12 6 5 6 6
5 8-18 3 30 18 6 6 6 6 3 6
2 22 12.5 6 6 6 6 4 6
1 12 6 6 6 6 6 B) 6
6 21 - 30 6|3 |6] 6 3| 6
24 6 4 6 6 4 6
12 6 E) 6 6 5 6
8 21 - 30 6 6 6 6 6 6
9 8-18 3 30 18 6 6 6 6 6 6 3 6
2 22 12.5 6 6 6 6 6 6 4 6
1 12 6 6 6 6 6 6 6 5 6
10 21 - 30 6 3 6 6 6 6 3 6
24 6 4 6 6 6 6 4 6
12 6 5 6 6 6 6 5 6
12 9 - 30 6 4 6 6 6 6 4 6
24 6 S 6 6 6 6 S 6
16 21 - 304+ 6|le6l6le6fe6| 6| 65
30 6 | 3 6| 6] 6 6 6] 6
24 6 4 6 6 6 6 6 6
12 6 S| 6]6] 6] 6 6] 6

*) Input pulses according to "Time data".
**) Input pulses with 4 T wave form.
***) Second flip-flop (B) is last in chain.
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2722 007 07001 DECADE COUNTER AND DIVIDER DCD 50

Preset switch

For decoding the DCDS0 in preset programmed counting systemsuse has to be made
of the decoding switch 1248N, catalogue number 4311 027 82221.

Note that:
- the outputs of the DCD50 have to be connected to the switch inputs as given below

- the internal resistance of the switch (texrminal 12) has to be left floating.

1 oul 1 = not connected 12 = floating

1 2 = not connected 13 = not connected
L 3 = not connected 14 = not connected
] ] = U‘D 15 = QK

P = QD 16 = Qa

1 = output (pole) 17 = output (pole)
11

1 =Qp 18 = QC

‘] =B 19=Q¢

1 9 = not connected 20 = not connected
In 220 10 = not connected 21 = not connected

7252019 11 = not connected 22 = not connected

Note - The output (pole) of the decoding switch may directly be connected to one of
the inputs of a NOR in the 4.NORS5I unit.
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2722 151 00061

PSUS50

POWER SUPPLY UNIT
for 50-Series direct display counters

RZ 24599-2

TECHNICAL PERFORMANCE

Operating ambient temperature

range

-25 to +65 °C

The unit is provided with a temperature fuse (F1).

Input voltage

110, 120, 130, 220, 230, 240 Vac, +10%, -15%

Input frequency 45 to 65 Hz

October 1968
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PSU50 POWER SUPPLY UNIT 2722 151 00061
for 50-Series direct display counters '

Output data
Logic su/pply (Vp1)

Output voltage +24 V + 5%

Output current 0 to 250 mA

Internal resistance 0.5

/Ripple voltage 10 mVymg

Temperature coefficient 1 mV/deg C (typical value)

Fusing easy replaceable fuse (630 mA slow, F3)

Provided with automatic short-circuit protection

Numerical indicator tube supply (Vp3)

Output voltage +250 V + 18%
Output current max. 40 mA
Fusing easy replaceable fuse (100 mA slow, F2)

-+
R6 R7
TR3
|—e—>| |R8
+
caEF VB
@E 02 J
240V, TR2
230V, L 9
220V, @@Dl
8]
noy, TR1
F1 ——
tad
oV, 1252826 3
oy gl
screen of
transformer

Circuit diagram
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2722 151 00061 POWER SUPPLY UNIT PSUS50
for 50-Series direct display counters

Terminal location

mains transformer output terminals
| S T I I
o > Sog >
S 260Vac | § z Az 8|9
< o 8o P !
230Voc UL L L
- —n i
2 OV(F) I o
> 2 rtav -4-
Q> t2
™ > 1 L o
- > o Ihlg
- o= 111 E
IN] Lyd g ———
~ ov I
—-—p— - - J -
Y y 110V °
v 220Vge o )
.
ﬁ ll J H 7252821

7252822

Note - Both input and output terminals are suitable for direct soldered connections.

MECHANICAL DATA

Housing steel
Cover perforated steel

120 (4.72")
| 100(3.94")

3 — T
2 T T N
e s mewolll, | 3
3 ! = c
(-} 4t @
_P,A,@# — % |
~170 (6.7") '
)y & j
;L;
[Te}
=Y
3
l
Ly L Y
T 1 i T
7252823
. ¢ L

Dimensions in mm, inch values between brackets
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ECAS50

2722 007 89001

EMPTY CASE ASSEMBLY

Function Empty case assembly for non-

standard circuits

DESCRIPTION

For non-standard circuit configurations an empty case assembly comprising a plastic
case, a general purpose printed-wiring board and a rear bar is available in the
50-Series.

With these items non-standard circuits can be built in a technology similar to that of all
auxiliary modules in the range.

’_ﬂ - 448

Pl d Fredeltoed
FRaliEh

w |(TEt
800 oo 9 g0 d
§§°:'§§§

4

of

|

==—> 22

i

i

i

VIVILT

:

i
!

0=0=0
000

I
I
|
|
|
|
|
|

31

i
i
ie

== 12

—|'| case

printed -wiring board rear bar

(solder side) 72529553

Dimensions in mm

Printed-wiring board

material glass-epoxy with 254 plated-through holes
. +0,2

hole diameter 0,8 -0.05 mm

grid pitch 2,54 mm (0, 1 inch)

contacts 11; similar to those of all other 50-Series

modules

Note: On the next page the layout of the printed wiring (solder side) is shown on a
scale 3:1, which can be used as an aid for the designer.
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Accessories for

counter modules 50-Series



MOUNTING ACCESSORIES

For mounting accessories the sections "INTRODUCTION" and "CONSTRUCTION" of
50-Series, General should be consulted.
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8222 412 10... HCS 50 HSS50
VCS 50 VSS50

FLEXIBLE PRINTED WIRING

RZ 28179-3

The use of flexible printed wiring considerably shortens the time required to wire
the modules, while allowing aneat and simple construction.Four types are available:
- Type HCSS50, catalogue number 8222 412 10291, for interconnecting the ten output
terminals of counters NICS50 or RICS0 tothe corresponding terminals of the thumb-
wheel switches, when the modules are mounted on a horizontal axis

Type HSS50, catalogue number 8222 412 10301, for interconnection between thumb-
wheel switches mounted on a horizontal axis

Type VCS50, catalogue number 8222 412 10310 for interconnecting counters NIC50
and RICS0 and the thumbwheel switches, when these modules are mounted on a
vertical axis

Type VSS80, catalogue number 8222 4

uc nun

wheel switches mounted on a vertical axis.
More complex installations, with combinations of vertical and horizontal mounting
can be covered with the above four types of flexible printed wiring.
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STICKERS

Stickers are drawing symbols of 50-Series modules printed on self-adhesive, trans-
parent material. They can be used for fast preparation of system drawings.
The stickers are available in sheets. Each sticker can be separately detached from

the sheet, without cutting.

sheet with modules
of type

catalogue number
for 50 sheets

NICS50 (4x) + SUSO0 (8x)

LRD50 (3x) + PSRS0 (2x) +

3.NORS0 (3x)+ 4.NORS5I (2x)

RIC50 (4x) + SUSO (8x)

MIDS0 (8x) + SIDS0 (4x)

“PDUS0A (9x) + PDUSOB (3x)
DCD50

4322 026 70260

70270
70430
70440
71910
71920

B90 “
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INPUT/OUTPUT

GENERAL DEVICES

INTRODUCTION

Input devices

Industrial control systems require compatible input devices that are capable of deriving
signals representative of controlled or otherwise pertinent conditions. Though the infor-
mation to be dealt with may take a variety of forms - e.g. presence, position, movement,
rotation etc. - many different situations can be covered by a comparitively small selection
of input devices.

The requirements of each situation determine the physical principle to be employed in the
input device.

For reasons of speed and reliability it is preferable to avoid mechanical contact in
deriving the input signal, and often an all-static method of derivation is required. Ex-
perience with input devices has made it clear that skilful use of them can greatly improve
machine output and reliability.

Output devices

It is often necessary to display numerical information concerning situations or values
(e.g. position, temperature, time, weight, price, etc.). Our range of numerical display
units has been designed to display numbers that are legible at a distance of tens of metres,
to be applied in industry, in congress halls, for indoor sports, on platforms, etc.

In this series the following units are available: ' page
Dynamic drive module DDM14 C5

Vane switched oscillator VSO C17
Miniature electronic proximity detector EPD60 C25
Inductive proximity detectors 1PD080, 1PD120, IPD180, IPD185 C31
Numerical display units NDU14.01, NDU14.02, NDU14.03 C47
Timers TX810/TX811, TX820, TX840 C63

[ T R L Il H n?






2722 171 50001 DDM 14

DYNAMIC DRIVE MODULE
for indicator tubes

RZ 28657-5

APPLICATION

Dynamic drive of various types of indicator tubes, especially the PANDICON 1) tubes
e.g. ZM 1200 and also a number of single indicator tubes, e.g. ZM 1005 2).

1) PANDICON - Registered trademark for multiple indicator tubes.

2) See Application Information 345 : "Dynamic Drive Module DDM 14 for Cold Cathode
Indicator Tubes".

October 1972
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2722 171 50001

DYNAMIC DRIVE MODULE

DDM 14

for indicator tubes

DESCRIPTION
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2722 171 50001 DYNAMIC DRIVE MODULE DDM 14
for indicator tubes

Principle

The identical cathodes ofthe indicator tubes which are to be driven are connected
in parallel. In this way 12 common cathode input lines (numerals O to 9, decimal
point and punctuation mark) are obtained for all indicdtor tubes.

A cathode decoder/driver selects one out of the ten cathode lines for the
numerals 0 to 9. The input signal for the cathode decoder/driver must be in

the 1-2-4-8 code.

The decimal-point cathodes and the punctuation-mark cathodes have their own
control circuits (d.p. circuit and p. m. circuit in Block diagram).

The anodes of the various indicator tubes have to be scanned sequentially. For
this purpose the 1-2-4-8 code input signal has to be converted into a one-out-
of-fourteen code. This is done by means of the anode decoder/driver. Fourteen
electronic high voltage switches, connected to the outputs of this decoder, con-
trol the anodes of the indicator tubes in sequence.

In other words, the cathode decoder/driver determines what numeral is dis-
played, while the anode decoder/driver determines where the numeral is
displayed.

Operation
Current source

The stabilised current is supplied by a current source, the
magnitude of this current being so chosen that the requirements of the
PANDICON tube ZM 1200 are met. An external resistor enables the
current to be adjusted up to a maximum of 20 mA. Thus, brightness
control becomes possible, and in addition a number of single indicator
tubes such as the ZM 1005 can be driven.

Current switch (terminal G[,)

The whole display is darkened and consequently the power consumption
" reduced when the LOW-level is applied to the current switch input Gi..
The anode current for the indicator tube(s) is then switched off, resulting
in a decrease of power consumption of:
AP ~ Iy peak X sz

Blanking
The binary coded signal LHHH(14) or HHHH(15) must be applied to the cathode
decoder inputs (G1 - G4):
-~ To blank certain tube positions at will.
— For those positions where the anode switch terminals are left floating.
—~ When the counter driving the anode decoder/driver does more steps
as there are anodes connected (14), but only for the redundant steps.
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DDM 14 DYNAMIC DRIVE MODULE 2722 171 50001
for indicator tubes

Moreover, when a sign indicator tube with less than 10 signs (e.g. ZM 1001)
is scanned, only the connected cathodes may be selected. In all other cases
the blanking code LHHH(14) or HHHH(15) must be applied.

Decimal point circuit and punctuation mark circuit

These circuits drive the decimal point and the punctuation mark separately.
When tubes are applied without punctuation mark and decimal point, the
outputs of these circuits are left floating.

Circuit protection

The circuit is protected against inadvertent transposition of Vpl and 0V,
and Vpy and 0V, (see also point 6 of next paragraph).

Incidental short-circuits between any of the output terminals or any output
terminal and earth (0 V-line) will have no harmful effects on the circuit.

CIRCUIT REQUIREMENTS
Positive logic for all inputs.

1. Cathode decoder /driver

Input conditions: 4 inputs in NBC (1-2-4-8) code

Input voltage levels are compatible with DTL and TTL conditions
HIGH -level: Vg =2,4t0 10V, IgH = max. 120 pA (3TTL)
VgH = max. 30 V (limiting value)
LOW -level: VgL =0to 0,8V -l = max. 4,8 mA at Vp1 =525V
: GL S GL = max. & VgL =0,4 V
V,; =6,3 V
- = s 1 ’
I, = max: 5,4 mA at Vr()}L 0.4 V

VgL =min. -4V (limiting value)
Output conditions: 10 outputs (1 out of 10 "ON'")

_ min. 70V
max. 86 V

=T = max. 4 mA (current to non-conducting cathodes)
Koff

OFF -state: Vkoff

ON -state : Vkon = max.

T

V (at Iy, = 20 mA)
‘kon m

6
= max, 20 mA
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2722 171 50001

DYNAMIC DRIVE MODULE DDM 14
for indicator tubes

2.  Anode decoder /driver

Input conditions:

HIGH -level:

LOW -level:

Output conditions:

>OFF -state:

ON -state:

4 input in NBC (1-2-4-8) code

Input voltage levels are compatible with DTL and TTL conditions.
Vou = 2,4t010V,  Igy =max. 80 pA (2 TTL)

Voy = max. 30V (limiting value)

Vpl =5,25V
= - = . 3,2 p
VgL 0to 0,8V, IgL = max 3,2 mA at VoL =0.4 V
V. =6,3 V
- = k pl ’
IgL, = max. 3,6 mA at VoL =0,4 V

VgL = min. -4V (limiting value)

14 outputs (1 out of 14 "ON")

v _min. 100V
aoff ~ max. 120 V
Zlaggse= max. 100 pA
Vagn = Vm of indicator tube + Vkon

-I5 peak available (C connected to sz) =15to 22 mA
(C not connected to sz) 2,5t0 5,5 mA

1}

3. Decimal point and punctuation mark

Input conditions:

HIGH -level:

LOW -level:

Output conditions:

OFF -state:

ON -state:

4. Screen

Input voltage levels are compatible with DTL and TTL conditions.

VdpH> mel—l =2,4t0 10V, Ijg=max. 40 pA (1 TTL)
VdpH: Vpmp = max. 30 V (limiting value)

VapL: VpmL =0 to 0,8V, ~-Ij, =max. 1,6 mA at Vrlli ;g jsx
-lj;, = max. 1,8 mA at pl —g’j X
VdpL, meL =min. =4V (limiting value)
min, 70V
VidpoteVkPmott = max, 86 v
2Tk o gp = 4 mA (current to non-conducting cathodes)
min. 20 V

= =2
Vidpon® Vkpmon ™ max, 25 V @t Tkpmon mA)

Ikdpon’ Tkpmgy = max. 2mA

The screen-voltage supply circuit meets the specifications of the screen voltage for
the PANDICON tube ZM 1200.

min. 70 V

Vscreen = max. 86 V

-Igcreen =max. 0,5 mA
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DDM 14 DYNAMIC DRIVE MODULE 2722 171 50001
for indicator tubes

5. Current switch input (Gp)

Input conditions: Input voltage levels are compatible with DTL and TTL conditions.
The tube is darkened when the input is at LOW-level.

HIGH -level: VGLH =2,4t0 10V, IGLH = max. 40 pA (1ITTL)
VgLH = max. 30 V (limiting value)

. . _ Vo =525V
LOW -level: VgLL=0to 0,8V, -Iy 1, =max. 1,6 mA at VIéLI -0.4 v
V. =6,3 V
- = pl ’
IgLL = max. 1,8 mA at VoL =0,4 V

VgLL = min. =4 V (limiting value)

6. Power supply

Vp1=4,75t06,3V, IP1=nom. 2SmAatVy; =5V

=nom. 30 mA at V3 =6V
Vp1 = max. 10 V (limiting value)
sz =200V + 5%,Ip2 =nom. 13 mA
=nom. 25 mA (terminal C connected to Vp2), see Note

Note: To maintain the protection against the transposition of sz and 0 V, a diode
(BAX17) has to be connected in series with the current adjusting resistor
‘(anode of the diode to Vp2, see also point 8).

7. Ambient temperature range

Operating (Tamp) » PANDICON ZM 1200 -20° to +70 °C
single tubes at max. current -20° to+60 °C

Storage -30° to +85 °C

8. Tube anode current

The anode current is adjustable up to 20 mA by means of an external resistance
between terminal C and V3, see Figs.2 and 3.

Ia peak » terminal C not connected 5 mA
terminal C connectedto sz 20 mA

o
v}
=
3
4
5]
a
2
A
<
o

Maximum 1 : 6
Minimum 1 : 14 (if blanked during redundant steps, this can be increased)

10. Scanning frequency

Maximum 50 kHz
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2722 171 50001 DYNAMIC DRIVE MODULE DDM 14
for indicator tubes
7259883
20 — M
In peak a ~\\\
(mA) ™N ——2ZM1005
5 iy N — —2ZM1200
‘\ N
™ N
N
AN AN
NN
10 AN
)
= -
5 o
01 10 102 10° 10°
Rext (S2)
Fig.2 1, peak versus Reyt (for measuring circuit, see Fig. 3)
1 = without BAX 17, 2 = with BAX 17
Vpy =200V, Vp; =5V, Tamp = 25 °C.
TLa peak
Voo Vo o apea
BAX17 -
DDM14 ? o 0 o
Rext « -
c 0 x ZM1200 or
14 x ZM1005
; 7259882
Fig.3
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DDM 14

DYNAMIC DRIVE MODULE
for indicator tubes

2722 171 50001

11. Truth table of anode decoder/driver

-9

Anode

funll qulie sl el = il e ol ol il ol ol e ol o

el Rl ol -l Sl el - SR ol I

IIrrrr IS o e | e @

vl e e e S B e N B NSl ol SRl R
©
w

12. Truth table of cathode decoder/driver

G3
4

G4
8

Cathode

kO
k1
k2
k3
k4
k5
k6
k7
k8
k9

Tr|lnrrroene e |~ @

e Rl N RS R N SRl O )

funite vl B ol e site ol ol ol ol ol o

aoiianll Jaoiie ol ol ol ol ol ol ol ol o

blanking codes

MECHANICAL DATA

The circuit is mounted on two printed wiring boards stacked with the component

sides facing each other.

Both p.w. boards carry the tags for connecting to the indicator tubes at the same
side. These tags enable the tube connections to be made either via a cable
directly to the tube or via the "mother" p.w. board.

The connections for the supply voltages and the logic signals are made only
via the bottom print of the module.

c12
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2722 171 50001 DYNAMIC DRIVE MODULE DDM 14
for indicator tubes

Care is taken that when the module is mounted on a "mother" p.w. board, no
short circuits will occur between the bottom print of the module and the
"mother" p.w. board.

It is possible to screw the module to, e.g., a front-panel,mounting-holes being
provided for the purpose.

The overall dimensions of the module are approx. 91,5 x 61 x 19 mm.

Dimensions in mm

5.08 (13x)

l<— 10 t T T
board P ——= : T

‘ | 19 max
(incl. components)
board @ —»

o l
.\I ’ | ] ”lg_-v
A \ | | | i | 0.4x 11— g

— | .
e=2.54 5.08(12x) T
36e

5
0

{._._ — 88.2

-+

_E_ . ﬁ}__

v B
sos s H ¥ ?'}o?
(7x) | | x

552 457 5 il
01 g =3
_E» ._‘}_.
_ER _3__
| '
v @ | @_sz)
5.401 | N }
] L
L

|x
| 401 L—m——

l— 802+0.2 — | 7259885

For screw mounting, remove the plastic end-caps A from the studs.

Fig. 4
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DDM 14 DYNAMIC DRIVE MODULE 2722 171 50001
for indicator tubes

Terminal configuration

Gg —{36 35— Vp1
Cr 3 _ 3up—E
o A
6| =38 I 33— G,
(35 -39 } 32— G3
G| —so : NG,
C
———=T a1 | 30— G,
) |
i.c.l =442 291—G
@ board : o
-l g } 28 Cap
V2 516 17 18 19 20 21 22 23 24 25 26 27l
board T TTTTTTT 1
5 S ko kg ky kg k, ks kg k; kg kg kpm kdp
% 13 12 110 8 7 6 ‘5 4 3 2 1 |

9
I'TTTTTTTTTTTTT

Fig.5 a® a? q" a© o a® o’ a @5 a% a3 a2 a' a®  7zsseesy
Terminals:
1 = a0 = anode ind. tube 1 23 = k7 = cathode line 7
2=al = " o2 24 =kg = " "8
3=3a2 = " R 25 =kg = " "9
4=ad = " "t 4 26 = kpm = cathode punct. mark
5=a4 = " A 27 =kdp = cathode dec. point
6 = ad " """ 6 28 =Gqgp = input dec. point
7 = ab " "7 29 = Gpm = input punct. mark
8§ =a’7 = " D 30 =G; = 1l-input cathode dec.
9=a8 = v " " 9 31 =G2 = 2-input " "
10 =a% = A 11 32 =G3 = 4-input " "
11 = al0 = » R | 33 =G4 = 8-input " "
12 = all = " 12 34 = = common supply OV
13 =al2 = " "3 35 =Vp; =supply 4.75t0 6.3 V
14 = al3 = " "ot 14 36 = Gg = 8-input anode dec.
15 = s = screen of ind. tube 37 = G7 = 4-input " "
16 = kg = cathode line 0 38 =Gg = 2-input " "
17 = k3 = " "ol 39 =G5 = l-input " "
18 = kg = " "2 40 = G1, = blanking input
19 = k3 = " "3 41 = = current adjusting
20 = kg = " "4 42 =1i.c. = internally connected
21 = ks = " "5 43 =Vpy = supply (+ 200 V)
22 = kg = " "6
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2722 171 50001 DYNAMIC DRIVE MODULE DDM 14
for indicator tubes

TEST SPECIFICATION

The module is designed to meet the tests below.

Shock test according to method 202B of MIL-STD-202C, 3 blows 50g in
3 perpendicular directions.

Vibration test according to method 201A of MIL-STD-202C.
Frequency 10-55Hz, amplitude 0. 76 mm max., cycle time 1 min, 2 hours
in 3 perpendicular directions.

Temperature-cycling test according to method 102A of MIL-STD-202;
5 cycles from —30 to +100 oC.

Long term humidity test according to 1. E. C. 68, test C.
Duration 21 days at 40 0C and R.H. =90 =95%.

Solderability according to method 210 of MIL-STD-202,

Octoher 1972 H . ” C15






2722 031 00001 VSO

VANE SWITCHED OSCILLATOR

720809-21-01 .

Supply voltage 12 Vge
Operating-temperature range -25 to +85 °oC
APPLICATION

The vane switched oscillator canbe applied as a static switchingdevice, the switch-
ing action being determined by the position of a vane. For the vane any metal can be
used.

CONSTRUCTION

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

The lay-out of the oscillator is such that upon inserting a suitable piece of metal
(vane) in a gap between the oscillator coil windings, the oscillation stops and the
d.c. output of the unit will drop to zero.

The complete circuit is encapsulated in epoxy resin.
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VSO

VANE SWITCHED OSCILLATOR

2722 031 00001

1: -

} supply
2=+
3=+

\ output
4 = -

Terminal location

64

F—_ 254 —"*——28 “—l

mountmg

’7

1 /holes
T~
SRR
el (|-

'+ R2

- 23 —

| K 1= 3 ?
b 23
N —

1
4 ~175*32
» leupssoz

R3

t A —
ov 19,5_‘3,2 16.0‘_8'2

Me +12v
—>

vso 1

7245497,

J  rzussonz

BERE

Drawing symbol Dimensions (mm)

The weight (without cable anchoring cover) is 42 g.

The unit may be mounted in any position. Two mounting holes allow the use of 4 mm
bolts. The bolts should be tightened with a torque of maximum 450 mNm provided

that washers are used. Stacking of units is permitted. If two or more units are stacked
(gaps in line), they must be placed back to back/front to front.

Connection can be made by 0, 110 inch Fastons or by soldering.
A cable anchoring cover, consisting of two equal caps (as shown in the figure below),
is supplied with each VSO.

The lines on the arms of the VSO indicate the centre of the oscillator coil windings.
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section A-A

Cable anchoring cover
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2722 031 00001

VANE SWITCHED OSCILLATOR

VSO

ELECTRICAL DATA
Supply voltage

Consumed current
(in both oscillating and non-oscil -
lating condition)

Output voltage

12 V4e + 10% or
+6Vdc = 10% and =6 Vg + 10% (with
common 0 V)

12 mA + 10%

5,75V £ 15% open circuit ,isolated
from the supply.

Maximum permissible voltage between
1-2 and 3-4 is 100 Vp

Suited for driving the pulse shaper types
PS1* and PS10**, and for driving the
Norbit HPA60 and 2.NORG60 if three in-
puts are connected in parallel.

, l! 1 51_115 |17
— 1 [ g 3
Me e EN -1 ¢ Me +2vi- 1 > 3
- N B L [ PS1 - RN E - o
vso \._fe T e w vso . [= - npaso -
5 hJ” ls fofo —
Teessess 7 0V 72516812 =
6
y ov 17 Q M ov Lz ; 1
e +12Vp— e +12VE— 14
i + B|P PS10 Eleo —’ +E : Oo—
vso [« | *x, as  x [vso \ [z =] NOR60
[e ] I l} 7251618.2
777 OV
Output impedance ( without vane ) 4,1 kQ + 10%
Maximum detection frequency 1 kHz
Noise (over supply lines) < 100 mVp.p
Ambient temperature range
operating -25 to +85 °C
storage ~40 to +85 °oC
* circuit block 100 kHz series, catalog number 2722 001 11001
** circuit block 10-series , catalog number 2722 004 11001
January 1974 H H c19



VSO VANE SWITCHED OSCILLATOR 2722 031 00001

APPLICATION INFORMATION (typical values)
Vane material any metal

Vane dimensions for aluminium:

minimum width for a thickness

of 2 mm 8 mm
minimum thickness 0,03 mm

As a rule of thumb the thickness of the vane
should be about 10 x the electrical resistivity min 8
of the material used.

1\
. }? min 8
Instead of a vane a disc with holes of min2 \

indicated dimensions may be used.

7245499

The data given below are based on a movement of an aluminium vane 50x50x 2 mm
in longitudinal direction.

The operating distance D (see figure below) is the distance at which the output just
drops to zero (measured from the centre of the hole nearest to the gap).
Hysteresis is defined as the distance between the vane position at which oscillation
ceases and that at which oscillation starts.

min0.03 o CP

D 254 7245498
Operating distance D
open circuit 14,6 £ 1,5 mm
with PS1 or PS10 (0 to 1) 15,3+ 1 mm
Hysteresis
open circuit . < 1 mm
with PS1 0,03 mm
with PS 10 0,6 mm
Variation of D with supply voltage
. operating distance
supply voltage (mm)
nominal D
nominal -5% D +0,06
nominal +5% D -0,06

€20 I | l ’ January 1974



2722 031 00001 H VANE SWITCHED OSCILLATOR

Variation of D with temperature
(from -25 to +85 ©C)

Variation of D with time

(at Tymp = 25 OC and Vsupply = 12V
+ 1%, reference point is half the un-
loaded output voltage of VSO without
vane)

Variation of output voltage with D

< 2.7 mm
D is maximum at -25 °C

< 0.02 mm

see typical curve, figure below.

From the steep curve it can be seen
that a switching pointwill be kept within
very narrow mechanical tolerances.

724961

— output voltage (unloaded) (V)
[$)]
™

0
3 1% 15 116

17 18 19 20

— operating distance (mm)

May 1968 ‘ I



VSO VANE SWITCHED OSCILLATOR 2722 031 00001

APPLICATION SUGGESTIONS

O5 ] s

7245504

7245505

counting of revolutions angular position switching (programming)

SO

bidirectional counting

el

7245509

©

7245506 7245510

counting of small objects

«@Q«?’[Ll

7748807

weighing or dosing linear position switching (programming)

=

foil continuity check

7245508

Cc22 ‘l | I l May 1968



2722 031 00001 VANE SWITCHED OSCILLATOR VSO

Eight VSO's used in a disc
programmer for control of
a metal -working machine.

RK 9230-4

VSO control of pneumatic
metal -forming machine.

RK 9230-5

May 1968 c23






2722 031 00091 EPDGO

MINIATURE ELECTRONIC PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage 24V (d.c.) £25%, or
12V (d.c.) £+ 5%
Maximum detection frequency 1 kHz
Operating temperature range -25 to + 70°C
Detection range 3 mm

APPLICATION RZ 28513-2

The EPD 60 can be applied as a static switching device, the switching action being
determined by the position of a metal object. In this way a static equivalent for the
well-known mechanical miniature switch is obtained.

DESCRIPTION

The circuit consists of an oscillator followed by a detector and an amplifier.

The oscillator coil, placed in a potcore half, which is located in the cylindrical part
of the housing, sets up a well defined field.

If there is no metal object in the field of the coil the output is low, if a metal object
of adequate size is brought far enough into the field, the oscillator will be damped in
such a way that the output of the unit goes "high'.

The unit is potted in a polydiallylphtalate resin housing, the dimensions of whichare
compatible with standard mechanical miniature switch housings, see photograph be-
low. Connection to the unit can be made by means of 0.110 inch Fastons or by soldering.

June 1973 H “ c25



MINIATURE ELECTRONIC
PROXIMITY DETECTOR

EPD60

2722 031 00091

MECHANICALDATA

Dimensions (mm)

© |

14201
E; 49, 7max——>t
SRESENYN:Y: 17} P
| -25,4%0,2—
[ 1001 o

f-—

176max-—m-

1 i
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‘ 33»(0{2“

{10601 =
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max, min

e 20,4max

|
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I

I1

re—25 4max —~—>I X 3,3
—

4

3

i
|
1
|
i
1
1
!
|
I
e
i

i
7299442.2

Terminal location

Terminal 1 =424 V
2 =+12 V (connect 2 and 1)

3 = output (Q)
4 =0V common

Colour red

Weight
Mounting

30 g approximately

L1

Iz

NE

EPD60 -/_ovi

72592604

Drawing symbol

The unit may be mounted in any position. Two mounting holes allow the use of 3 mm
bolts. Two grooves in the short sides are provided for bar mounting. Any number

of units may be stacked side by side.

noa ‘ '

Tina 1Q78



2722 031 00091 MINIATURE ELECTRONIC EPD60
PROXIMITY DETECTOR

ELECTRICAL DATA

Supply voltage (Vg) *) +24 V £25%, or
+12 V £ 5%
Consumed current (nominal) 15 mA

Limiting value of Vg

terminal 1 +35V

terminal 2 +15 V
Ambient temperature range

operating =25 to +70°C

storage -40 to +70°C
Maximum detection frequency 1 kHz

Noise on supply lines due to
switching < 5mV

Output data

Vs 24V Vs=412¥
Output low at IQ = 0 mA 0 mA
max. Vq = +0.3 \% + 0.3 \%
Output resistance = 3 k2 3 k2
Output high at = Iq = 0.41 mA 0.20 mA
and at min. Vg = 18.0 v 11.4 \Y
at loading
equivalent = 3 D.U. in 24V 2D.U. in12V
nom. 60-Series nom. 60-Series
operation operation
VQ = min.+11.4 V min.+8.3 \Y%
max. Vq = max.Vg max.Vg
Output resistance = 15 kQ 15 kQ

External short-circuit (from Q to Vg and from Q to OV common) is not destructive.

APPLICATION INFORMATION

The EPD 60 can be switched by moving either a ferrous or anon-ferrous metal object
of any size and form in front of the detection head. If the object is ferrous the re-
sulting damping on the oscillator is proportional to the volume of the object; in the
case of a non-ferrous object it is governed by the conductivity of the material.
Thus, a perfect conductor cannot be detected unless it is sufficiently thin and brought
close to the detection head.

*) Accidental polarity reversal is not destructive.

Tune 1973 “ ” c27



EPD60 MINIATURE ELECTRONIC 2722 031 00091

PROXIMITY DETECTOR

Operating distance

The operating distance (X) is the distance between the centre of an object and the
centre of the detection head at which the output is about to go "high" (measured
axially)

For circular steel disc (¢15 mm), d = 0, 2 mm in centre of axis, X = 3 mm * 10%
Influence of temperature in % of Xpom

7264482

159 f————— — e
L
|
0 25 50 7
T (°C)
Influence of supply voltage (18 to 30 V) AX < 20pm
Hysteresis < 50 pm

For reference purposes four standard objects are used:

Object I : mild steel, circular disc @ 15 mm, thickness 0.2 mm
Object II : mild steel, circular disc ¢ 10 mm, thickness 0.2 mm
Object III : copper, circular disc ¢ 15 mm, thickness 0.04 mm
Object IV : copper, circular disc ¢ 10 mm, thickness 0.04 mm

The graph below gives X for each of the four standard objects traversing the sensi-
tive area of the detection head along any straight line parallel to the surface of the
head, intersecting the axis of the head.

72994431

c28 l | | I Tune 1973



2722 031 00091 MINIATURE ELECTRONIC EPDG60O
PROXIMITY DETECTOR

CLIMATIC TESTS
According to 60-series Norbits

Protection degree according to DIN 40.050 P55 (IP66)

RZ 2793212

The photograph shows two EPD 60's together with a ""Microswitch".

Tuna 10792 || ” (o, ]






2722 031 00121 IPDO8O

INDUCTIVE PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage (d.c.) 10 to 30 V
Maximum detection frequency min. 1,5 kHz
Operating temperature range -25to +70 °C
Operating distance 1 mm
Protection degree 1P67
APPLICATION

The IPD080 can be applied as a detector for the presence, passage or position of metal
parts and is a versatile tool in various industrial automation set-ups.

DESCRIPTION

The circuit consists of an oscillator, a detector, and a Schmitt trigger amplifier, housed
in a chromium-plated brass tube. Three connecting leads (each having a 0, 14 mm?2
cross-section) are brought out at one end and the oscillator coil is mounted at the other
end. The oscillator coil sets up a well-defined magnetic field which, when clear, gives
the circuit a HIGH output. If a metal object is brought into the magnetic field, the oscil-
lator is damped and the circuit output goes LOW.

The tubular envelope is threaded and provided with two M8 nuts to enable mounting of the
unit (see Fig.1).

Except for the ganging the unit conforms CENELEC publication EN50008.

MECHANICAL DATA Dimensions in mm

Outlines and connections

(2x)
i — brown (+)
M8 : hite (<)
x0‘75 1!3_ % :ree: {output)
>l 7 |-
Fig.1 56 2000 | 289961

Mass 45 g approximately
Mounting
The unit may be mounted in any position by means of the two nuts.
Degree of protection (IEC144) 1P67
March 1977 I H C31




IPDO8O INDUCTIVE PROXIMITY DETECTOR 2722 031 00121

ELECTRICAL DATA

Unless otherwise specified all values apply at an ambient temperature of 25 °C.

Supply voltage Vg (d.c.) 10to 30V
current (no load) Vg=12V 4,5 mA
Vs =24V 9,2 mA
Ambient temperature range
operating -25to +70 °C
storage -40 to +85 °C

Output data

Detector activated
voltage LOW max. 1V
minimum load resistance 450 Q@

Detector non-activated
voltage HIGH max. Vg
internal resistance 12 kQ

The output is protected against inductive loads.

OPERATING DATA

The detection sensitivity is dependent on the dimensions and the material of the object in
front of the detection head.

The operating distance X (see Fig.2) is defined as the distance between the centre of the

detected object and the surface of the detection head (measured axially), at which the cir-
cuit output switches from HIGH to LOW.

For a circular mild steel disc, diameter 6 mm, thickness 0,2 mm:

Operating distance (X) 1 mm * 10%
Influence of temperature 2 pm/°C
Influence of supply voltage 1 pm/V
Hysteresis 3 to 10%
Reproducibility 5%

Maximum detection frequency min. 1,5 kHz

Reduction factor on X for other metals of the same dimensions:

chromium 0,9
brass 0,5
aluminium 0,45
copper 0,4

Fig.2 shows the operating distance curve for the above-mentioned mild steel disc. Y can
be considered as any radial axis cutting the axial centre line of the detection head.

C32 | l I l April 1976



2722 031 00121 INDUCTIVE PROXIMITY DETECTOR IPDO80O

X (mm)

detection head
7269940

Fig. 2

TEST SPECIFICATIONS
Detector non-operative

1. Shock test according to IEC68-2-27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2-6 (test Fc):
10 to 150 Hz, amplitude 0,76 mm or 10g maximum; sweep time 1octave/min; 2 hours
in 3 perpendicular directions.

3. Temperature shock test according to IEC68-2-14 (test Na):
5 cycles from -40 to 85 °C, 1 cycle/2 h.

4. Accelerated damp heat test according to IEC68-2-30 (test Db):
6 days 25 to 55 °C, R.H. up to 100% without condensation.

April 1976 ‘ | ‘ ‘ €33






2722 031 00131

IPD120

INDUCTIVE PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage (d.c.) 10to 30V
Maximum detection frequency min. 1 kHz
Operating temperature range -25to +70 °C
Operating distance 2 mm
Protection degree 1P67

APPLICATION

The IPD120 can be applied as a detector for the presence, passage or position of metal
parts and is a versatile tool in various industrial automation set-ups.

DESCRIPTION

The circuit consists of an oscillator, a detector, and a Schmitt trigger amplifier, housed
in a chromium-plated brass tube. Three connecting leads (each having a 0, 14 mm?2
cross-section) are brought out at one end and the oscillator coil is mounted at the other
end. The oscillator coil sets up a well-defined magnetic field which, when clear, gives
the circuit a HIGH output. If a metal object is brought into the magnetic field, the oscil-
lator is damped and the circuit output goes LOW.

The tubular envelope is threaded and provided with two M12 nuts to enable mounting of
the unit (see Fig. 1).

Except for the ganging the unit conforms CENELEC publication EN50008.

MECHANICAL DATA Dimensions in mm
Outlines and connections
3
(2x) ‘ r
' —

T brown (+)

*'%1.}5 1 :—____n:é white (-)

| green (output)

f  —
>l 10 |-
Fig.1 61 2000 720338
Mass 55 g approximately
Mounting
The unit may be mounted in any position by means of the two nuts.
Degree of protection (IEC144) 1P67
March 1977 l H C35




IPD120 INDUCTIVE PROXIMITY DETECTOR

2722 031 00131

ELECTRICAL DATA

Unless otherwise specified all values apply at an ambient temperature of 25 °C.

Supply voltage Vg (d.c.)

current (no load) VS =12V
Vg=24V
Ambient temperature range
operating
storage

Output data

Detector activated
voltage LOW
minimum load resistance

Detector non-activated
voltage HIGH
internal resistance

The output is protected against inductive loads.

OPERATING DATA

10to 30V
4,5 mA
9,2 mA

-25 to +70 °C
-40 to +85 °C

max. 1V
450 Q

max. Vg
12 kQ

The detection sensitivity is dependent on the dimensions and the material of the object in

front of the detection head.

The operating distance X (see Fig.2) is defined as the distance between the centre of the
detected object and the surface of the detection head (measured axially), at which the cir-

cuit output switches from HIGH to LOW.

For a circular mild steel disc, diameter 9 mm, thickness 0, 2 mm:

Operating distance (X)
Influence of temperature
Influence of supply voltage
Hysteresis
Reproducibility

Maximum detection frequency

Reduction {actor on X for other metals ot the same dimensions:

chromium
brass
aluminium
copper

2 mm * 10%
2 pm/oC

1 ym/V

3 to 10%

5%

min. 1 kHz

,9
, 5
,4

0,4

o OO

5

Fig. 2 shows the operating distance curve for the above-mentioned mild steel disc. Y can
be considered as any radial axis cutting the axial centre line of the detection head.

C36 “
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2722 031 00131 INDUCTIVE PROXIMITY DETECTOR IPD120

detection head

7269938

Fig.2

TEST SPECIFICATIONS
Detector non-operative

1. Shock test according to IEC68-2-27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2-6 (test Fc):
10 to 150 Hz, amplitude 0, 76 mm or 10g maximum;sweep time 1 octave/min; 2 hours
in 3 perpendicular directions.

3. Temperature shock test according to IEC68-2-14 (test Na):
5 cycles from -40 to 85 °C, 1 cycle/2 h.

4. Accelerated damp heat test according to IEC68-2-30 (test Db):
6 days 25 to 55 °C, R.H. up to 100% without condensation.

April 1976 l l c37






2722 031 00141 IPD180

INDUCTIVE PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage (d.c.) 10to 30V
Maximum detection frequency min. 0,5 kHz
Operating temperature range -25to +70 °C
Operating distance 5 mm
Protection degree 1P67

APPLICATION

The IPD180 can be applied as a detector for the presence, passage or position of metal
parts and is a versatile tool in various industrial automation set-ups.

- DESCRIPTION

The circuit consists of an oscillator, a detector, and a Schmitt trigger amplifier, housed
in a chromium-plated brass tube. Three connecting leads (each having a 0, 75 mm?
cross-section) are brought out at one end and the oscillator coil is mounted at the other
end. The oscillator coil sets up a well-defined magnetic field which, when clear, gives
the circuit a HIGH output. If a metal object is brought into the magnetic field, the oscil-
lator is damped and the circuit output goes LOW.

The tubular envelope is threaded and provided with two M18 nuts to enable mounting of
the unit (see Fig.1).

Except for the ganging the unit conforms CENELEC publication EN50008.

MECHANICAL DATA Dimensions in mm

Outlines and connections

I brown (+)
2 b =)
[ black (output)

M18
x0,758

100 2000 | 7zes0es

The unit is also available witha screened cable under type no. IPD183, cat.
no. 2722 031 00142. The screen is not electrically connected to the housing.

Mass 200 g approximately
Mounting
The unit may be mounted in any position by mteans of the two nuts.

Degree of protection (IEC144) 1P67

March 1977 ] I ] l C39



IPD180 INDUCTIVE PROXIMITY DETECTOR

2722 031 00141

ELECTRICAL DATA

Unless otherwise specified all values apply at an ambient temperature of 25 °C.

Supply voltage Vg (d.c.)

current (no load) Vg=12V
V=24V
Ambient temperature range
operating
storage

Output data

Detector activated
voltage LOW
minimum load resistance

Detector non-activated
voltage HIGH
internal resistance

The output is protected against inductive loads.

OPERATING DATA

10to 30 V
4,5 mA
9,2 mA

-25to +70 °C
-40 to +85 °C
max. 1V

450 Q

max. Vg
12 kQ

The detection sensitivity is dependent on the dimensions and the material of the object in

front of the detection head.

The operating distance X (see Fig.2) is defined as the distance between the centre of the
detected object and the surface of the detection head (measured axially), at which the cir-

cuit output switches from HIGH to LOW.

For a circular mild steel disc, diameter 14 mm, thickness 0,2 mm:

Operating distance (X)
Influence of temperature
Influence of supply voltage
Hysteresis
Reproducibility

Maximum detection frequency

Reduction factor on X for other metals of the same dimensions:

chromium
brass
aluminium
copper

5 mm * 10%
2 pm/°C
1pm/V

3 to 10%

5%
min. 0,5 kHz

,9
)5
, 4

0,4

ooCo

5

Fig. 2 shows the operating distance curve for the above-mentioned mild steel disc.Y can
be considered as any radial axis cutting the axial centre line of the detection head.

l | April 1976



2722 031 00141 INDUCTIVE PROXIMITY DETECTOR iPD180

X {mm)

Y (mm)

detection head

7269944

Fig.2
TEST SPECIFICATIONS

Detector non-operative

1. Shock test according to IEC68-2-27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2-6 (test Fc):
10 to 150 Hz, amplitude 0,76 mm or 10g maximum; sweep time 1 octave/min; 2 hours
in 3 perpendicular directions.

3. Temperature shock test according to IEC68-2-14 (test Na):
5 cycles from -40 to 85 °C, 1 cycle/2 h.

4. Accelerated damp heat test according to IEC68-2-30 (test Db):
6 days 25 to 55 °C, R.H. up to 100% without condensation.

April 1976 ‘ l I I c41






2722 031 00151 IPD185

INDUCTIVE PROXIMITY DETECTOR

QUICK REFERENCE DATA
Supply voltage 220/240 V +10, -15%; 50 Hz
Maximum detection frequency min. 25 Hz
Operating temperature range ~25to +70 °C
Operating distance 5 mm
Protection degree 1P67
APPLICATION

The IPD185 can be applied as a detector for the presence, passage or position of metal
parts and is a versatile tool in various industrial automation set-ups.

DESCRIPTION

The circuit consists of an oscillator, a detector, a Schmitt trigger amplifier, and a
thyristor, housed in a chromium-plated brass tube. Three connecting leads (each having
a 0,75 mm?2 cross-section) are brought out at one end and the oscillator coil is mounted
at the other end. The oscillator coil sets up a well-defined magnetic field which, when
clear, results in an "open circuit” output. If a metal object is brought into the magnetic
field, the oscillator is damped and the circuit acts as a "closed contact".

The tubular envelope is threaded and provided with two M18 nuts to enable mounting of
the unit (see Fig. 1), and is connected to the earth lead.

Except for the ganging the unit conforms CENELEC publication EN50008.

MECHANICAL DATA Dimensions in mm
Outlines and connections
b -
(2x)
—
i ] yellow/g:een
ear
o z[a o=
| A
- 10 =
Fig. 1 100 2000 7269943
Mass 200 g approximately

Mounting

The unit may be mounted in any position by means of the two nuts.

Degree of protection (IEC144) 1P67

March 1977 l | Cc43



IPD185 INDUCTIVE PROXIMITY DETECTOR 2722 031 00151

ELECTRICAL DATA

Unless otherwise specified all values apply at an ambient temperature of 25 °C.

Supply voltage Vg 220/240 V +10, -15%; 50 Hz
Ambient temperature range

operating -25 to +70 °C

storage -40 to +85 °C

Output data
Detector activated

voltage LOW 7V
load current max. 0,25 A, see Fig.2
min. 10 mA
Detector non-activated
voltage HIGH Vg
leakage current 4 mA
( A) 7269937
0,25
0,20 t
0,15
0,10
Fig.2
0,05
0 A A
-25 0 25 og) 70
OPERATING DATA

The detection sensitivity is dependent on the dimensions and the material of the object in
front of the detection head.

The operating distance X (see Fig.2) is defined as the distance between the centre of the

detected object and the surface of the detection head (measured axially), at which the cir-
cuit output switches from HIGH to LOW.

For a circular mild steel disc, diameter 14 mm, thickness 0,2 mm:

Operating distance (X) 5 mm * 10%
Influence of temperature 2 ym/°C
Influence of supply voltage 1 pm/V
Hysteresis 3 to 10%
Reproducibility 5%
Maximum detection frequency min, 25 Hz
Reduction factor on X for other metals of the same dimensions:

chromium 0,9

brass 0,5

aluminium 0,45

copper 0,4

ca4 | ’ l I April 1976



2722 031 00151 INDUCTIVE PROXIMITY DETECTOR IPD185

Fig. 3 shows the operating distance curve for the above-mentioned mild steel disc. Y can
be considered as any radial axis cutting the axial centre line of the detection head.

X (mm)

detection head
7269942

Fig.3
TEST SPECIFICATIONS

Detector non-operative

1. Shock test according to IEC68-2-27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2-6 (test Fc):
10 to 150 Hz, amplitude 0,76 mm or 10g maximum; sweep time 1octave/min;2 hours
in 3 perpendicular directions.

3. Temperature shock test according to IEC68-2-14 (test Na):
5 cycles from -40 to 85 °C, 1 cycle/2 h.

4. Accelerated damp heat test according to IEC68-2-30 (test Db):
6 days 25 to 55 °C, R.H. up to 100% without condensation.

April 1976 | ’ o c45






4322 027 90081 ) NDU 14.01

NUMERICAL DISPLAY UNIT

for direct figure selection

QUICK REFERENCE DATA
Display figures 0to 9, in 5x7 dot matrix
Type of matrix lamps 6V, 50 mA; incandescent
Height of figure 140 mm
Legibility 70 m (approximately) within an
angle of 120°

APPLICATION

The unit provides a simple and inexpensive means of showing numerical information such
as score display for indoor sports, stock exchange rates, and the numbers of departure
platforms and quays. Figure selection is direct by means of, say, a switch.

DESCRIPTION

The numerals are formed in a 5x 7 matrix of 6 V, 50 mA incandescent lamps (E 10
fitting), measuring approximately 140 mm x 100 mm. The lamp holders together with a
diode matrix are mounted on a printed-wiring board in a black polystyrene housing.

A spring-mounted white plastic reflector block ensures maximum light intensity, while

a translucentred acrylic reflection-free plate acts as the cover of the housing and ensures
that a clear red spot is obtained when a lamp is lit. The numerals, 0 to 9, are clearly
visible from more than 70 m over an angle of 120°,

The red cover is easily removed for mounting or for lamp replacement.

For electrical connection the module is provided with 0, 250 inch pierced tags (in accord-
ance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure correct
insertion depth, and rigidity.

March 1977 l ‘ l I ca7



NDU 14.01 NUMERICA L DISPLAY UNIT 4322 027 90081
for direct figure selection

MECHANICAL DATA

Dimensions (mm)

i ]
; 1
-— »—‘eeeee?eeeee

275
¥ | 104202 —>
:“;“""'"9 3601_ | L
oles (LX)

23141 140 - —é-l»ml——— 1951 - - 210203 f—- — ]
>={ ! identification
) ’ label
\=/ |
TN 7TN
1 [ / H
N/ N |
PN UDUUD[P‘DDUD‘U‘
Wl ]
N/ Nz N1/ I

, T i il o

+-— 100 —> -»’ -125 Q —J ]4—
-05 106 pitch 7269390

————— 123 1 ————— - 0 +1—>
Fig.1
Terminal location

Terminal location is shown in Fig.2. To display a numeral, connect+6 V to the relevant
terminal.

~

ovT 2 3 4 5 6 8 9 0

WEEWE T 1)

7269393

~

Fig.2
Mass
510 g (approximately)
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4322 027 90081 NUMERICAL DISPLAY UNIT NDU 14.01
for direct figure selection

Mounting

Access to four mounting holes for M3 screws is achieved after removal of the red cover
(see Fig. 1). The cover is removed by pressing both corners on a long side simultaneous-
ly. The lock profiles will then disengage. If not, the blade of a knife, screwdriver or
similar object can be used with due care to lever out the cover at the corners of one long
side.

To avoid damage to housing or cover, never apply a lever to the short sides of the unit
where the lock profiles are situated. The cover is replaced (matt side up) by pressing in
the middle of both sides until the lock profiles engage.

DISPLAY AND ELECTRICAL DATA

Display figures 0to 9, in 5x 7 dot matrix

Type of matrix lamp 6 V, 50 mA; incandescent, E 10 fitting
type no 7121D
cat. no 9234 406 101..

Height of figure 140 mm
Legibility 70m (approximately) within an angle
of 1200
Supply voltage +6V+10% *)
current max. 850 mA
peak current 8 A for 10 ms
Ambient temperature range
operating -10 to + 60 °C
storage -10to+70 9C
| |

Fig.3. Numeral make-up 7276027

*) Atlower voltages the life-time of the lamps is increased, but the light intensity is
decreased.
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NDU 14.01 NUMERICAL DISPLAY UNIT
for direct figure selection

4322 027 90081

APPLICATION INFORMATION
NDU14.01
lqmp1 2 4] 5] s Ur] LaJ LgJ h(F)J L11J
1 3 |4 |5 |6 |7 |8 |9 Jo
6V
- 5 o |
o____.___
T ?

7274026

Fig.4. Connections to the unit when used with a rotary switch

w | |
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4322 027 90091 NDU 14.02

NUMERICAL DISPLAY UNIT

with decimal counter

QUICK REFERENCE DATA
Display figures 0to 9, in 5x 7 dot matrix
Type of matrix lamps 6V, 50 mA; incandescent
Height of figure . 140 mm
Legibility 70 m (approximately) within an
angle of 1200
Counter inputs 4to 30V
APPLICATION

This unit is very suitable for numerical display in industry (e.g. for counting), at
auctions (prices) and congresses (number of votes). It counts the number of pulses sup-
plied to the input terminal.

DESCRIPTION

The numerals are formed in a 5x 7 matrix of 6 V, 50 mA incandescent lamps (E 10
fitting), measuring approximately 140 mm x 100 mm. Two printed-wiring boards are
mounted in the black polystyrene housing: one board with the lamp holders and a diode
matrix, and the other with a decimal counter. A spring-mounted white plastic reflector
block ensures maximum light intensity, while a translucent red acrylic reflection-free
plate acts as the cover of the housing and ensures that a clear red spot is obtained when
a lamp is lit. The numerals O to 9 are clearly visible from 70 m over an angle of 120°.
The red cover is easily removed for mounting and for lamp replacement.

For electrical connection the modules are provided with 0, 250 inch pierced tags (in ac-
cordance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure cor-
rect insertion depth, and rigidity.

The numeral displayed depends on the number of pulses entered after a reset signal.
After every ten pulses a carry signal is available at the clock output terminal CLg for
multi-decade counting. It is connected to the clock input terminal CL; of the following
unit.

Applying the correct signal to the reset input brings the counter and the display to zero.
Reset is automatic when switching on the 5 V supply to the logic circuit.

When the display enable output terminal DE is connected to the display enable input
terminal of the following unit, it permits blanking of a multi-decade counter by a
relatively small enable/disable signal.

March 1977 | l ” C51



NDU 14.02 NUMERICA L DISPLAY UNIT 4322 027 90091
with decimal counter

MECHANICAL DATA

Dimensions (mm)

o ~i;eeeo$eeee
' ~—— 104202 —
! mounting 34401
holes wx)

- )

|
|
|
+—Lv 1951 - - 210203 44— - —— ¢

identification

/ Iq?el

| ,
) S 1 $1> ‘ _ﬁ -
! T 1 Y ‘?Lﬂl_rﬁﬂ_nl‘—utn_l{

100 —> —>! -12

23141 140 - —{
7

5 0
=05 10,16 pitch 7269391

123> —60+1—>

Fig.1
Terminal location

Terminal 1 =0V of lamp
2 =0V of logic
3 =6V of lamp and 5 V of logic oV 0V 5V ek
4 = display en:ble input # lamp log 6V OFi DEo CLi CLo R
5 = display enable output u [ij liﬂi] LELJ ll] LBJ lﬂj
6 = not present
7 = clock input
8 = clock output Fig.2
9 = reset input

7269394

Mass

‘580 g (approximately)
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4322 027 90091 NUMERICA L DISPLAY UNIT NDU 14.02
with decimal counter

Mountin,

Access to four mounting holes for M3 screws is achieved after removal of the red cover
(see Fig.1). The cover is removed by pressing both corners on a long side simultaneous-
ly. The lock profiles will then disengage. If not, the blade of a knife, screwdriver or
similar object can be used with due care to lever out the cover at the corners of one long
side.

To avoid damage to housing or cover, never apply a lever to the short sides of the unit
where the lock profiles are situated. The cover is replaced (matt side up) by pressing in
the middle of both sides until the lock profiles engage.

DISPLAY AND ELECTRICAL DATA

Display figures 0to 9, in 5x 7 dot matrix
Type of matrix lamp 6 V, 50 mA; incandescent, E 10 fitting
type no 7121D
cat, no 9234 406 101..
Height of figure 140 mm
Legibility 70 m (approximately)within an angle of 120°
Supply
for lamps, voltage (Viamp) +6V+10% *)
current max. 850 mA
peak current 8 A for 10 ms
for logic, voltage (Viog) +5V £5%
current typ. 90 mA
switch-on time (tg) max. 250 ms (for automatic reset)

Ambient temperature range

operating -10 to + 60 °C
storage -10 to +70 °C

Logic input data
Voltage level (Vi)

HIGH min. +4V
max. +30V
1OW min, -15V
max. +1V
Active level
DE; HIGH %)
CLj HIGH
R HIGH
Resistance (all inputs) min. 10 kQ
Time data for clock and reset inputs see Fig.3

*) At lower voltages the life-time of the lamps is increased, but the light intensity is
decreased.
*¥*) The figure is displayed for as long as the input is floating or LOW. The state of this
input has no influence on the counter, only on the display.
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NDU 14.02 NUMERICA L DISPLAY UNIT 4322 027 90091
with decimal counter

[

v ' <+30V

l 1\
f-» ty le—t,—» -t —— -5V <V, <+1V
<100ms >1ms >1ms ov

7274029

Fig. 3. Timing diagram

Logic output data (fan-out)

Clock output (CLg) 1 CLy
Display enable output (DE) 1 DEj
il rorr [ ill [ B |
?j—

7276027

Fig. 4. Numeral make-up
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4322 027 90091 NUMERICA L DISPLAY UNIT NDU 14.02
with decimal counter

APPLICATION INFORMATION
NDU14.02 NDU14..02
oV OV 5V , oV OV 5V o i
lamp log 6V DE; DE, CLi CLo R lamp log 6V DE; DE, CLi CLo R

JE ) ] LEI*J e WRJUWE Ul I?T

R
Lo

_T ts <250ms

clock C Juinoo
reset _O 72740301

Fig. 5. Connections required when the units
are used in multi-decade counters
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4322 027 90101

NDU 14.03

NUMERICAL DISPLAY UNIT
with BCD-code input

QUICK REFERENCE DATA

Display figures 0to 9, in 5x7 dot matrix
Type of matrix lamps 6 V, 50 mA; incandescent
Height of figure 140 mm
Legibility 70 m (approximately) within an
angle of 1200
BCD inputs TTL level
APPLICATION

The NDU 14.03 has been designed to provide the display for binary counters with BCD
outputs, e.g. digital clocks and systems in which any number sequence must be displayed
(counting back, weighing, computer outputs, binary coding thumbwheel switches).

DESCRIPTION

The numerals are formed in a 5x 7 matrix of 6 V, 50 mA incandescent lamps (E 10 fit-
ting), measuring approximately 140 mm x 100 mm. Two printed-wiring boards are
mounted in the black polyst'yrene housing: one board with the lamp holders and a diode
matrix, and the other with a decoder. A spring-mounted white plastic reflector block
ensures maximum light intensity, while a translucent red acrylic reflection-free plate
acts as the cover of the housing and ensures that a clear red spot is obtained when a
lamp is lit. The numerals O to 9 are clearly visible from 70 m over an angle of 1200°,
The red cover is easily removed for mounting and for lamp replacement.

For electrical connection the module is provided with 0, 250 inch pierced tags (in accord-
ance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure correct
insertion depth, and rigidity.

Input signals in BCD code are required to display a figure. The built-in decoder trans-
lates these signals into drive signals for the lamps.

The unit is provided with display enable input and output.
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NDU 14.03 NUMERICA L DISPLAY UNIT 4322 027 90101
with BCD-code input

MECHANICAL DATA

Dimensions (mm)

]
1,L- 000000066
4 ' .~ 104402 —»
mounting 34401
holes '(L;_x)' > -
= )
I} | E_J' rx,, -
Voo - . B _&:
I
23141 140 {3 j - 19541 - SV XY LY | N G
5= : identification
() label
~_“/ [
7 \“/ N . / |
3= 3= 4 uucrm[m:rm
N /H\ 7 N I‘ i
- ul id
i Y AR
' U [T
-—100 ——> ! 125 '
- —05 1 16 pitch 7269392
- 1234 < 60+1—>
Fig. 1
Terminal location
Terminal 1 =0V of lamp
2 =0V of logic
ov 0oV 5v )
3 =6V of lamp and 5 V of logic lamp log gy CFiDEe D C B A
4 = display enable input NN NICE
5 = display enable output llJ L?_J U U EJ U U U U
6 = 7269395
; j BCD-input Fig.2
9 =

Mass

580 g (approximately)
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4322 027 90101 NUMERICAL DISPLAY UNIT NDU 14.03
with BCD-code input

Mountin

Access to four mounting holes for M3-screws is achieved after removal of the red cover
(see Fig. 1). The cover is removed by pressing both corners on a long side simultaneous-
ly. The lock profiles will then disengage. If not, the blade of a knife, screwdriver or
similar object can be used with due care to lever out the cover at the corners of one long
side.

To avoid damage to housing or cover, never apply a lever to the short sides of the unit
where the lock profiles are situated. The cover is replaced (matt side up) by pressing in
the middle of both sides until the lock profiles engage.

DISPLAY AND ELECTRICAL DATA

Display figures 0to 9, in 5x 7 dot matrix

Type of matrix lamp 6 V, 50 mA; incandescent, E 10 fitting
type no 7121D
cat. no 9234 406 101..

Height of figure 140 mm
Legibility 70m (approximately) within an angle
of 1200
Supply
for lamps, voltage (Viamp) +6 V+10% *)
current max. 850 mA
peak current 8 A for 10 ms
for logic, voltage (Viog) +5V 5%
current typ. 90 mA

Ambient temperature range

operating -10 to + 60 °C
storage -10to+70 °C

Logic input data (TTL logic)

Level HIGH, voltage min. 2V
max. 5,5V
current max. 40 pA
LOW , voltage min. OV
max. 0,8V
current -max. 1,6 mA

*) At lower voltage the life-time of the lamps is increased, but the light intensity is
decreased.
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NDU 14.03 NUMERICA L DISPLAY UNIT 4322 027 90101
with BCD-code input

Voltage level HIGH min. +4V
max. +30V
LOW min. =15V

max. +1V

Active (disable) level DEj HIGH *%)
Resistance min. 10 kQ

Truth table
Combinations not included in the table give no display.

?ii::rlzy A | B c | b
0 L L L L
1 H L L L
2 L H L L
3 H H L L
4 L L H L
5 H L H L
6 L H H L
7 H H H L
8 L L L H
9 H L L H
Logic output data (fan-out)
Display enable output (DEo) 1 DEj

% %) The figure is displayed for as long as the input is floating or LOW.
The state of this input has no influence on the counter, only on the display.
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NUMERICA L DISPLAY UNIT NDU 14.03
with BCD-code input

4322 027 90101

O ——

7276027

Fig. 3. Numeral make-up

APPLICATION INFORMATION

ov 0V 5v
5V 6V  lamp log 6V DE; DE, D C

h—‘ ) 1) 8 [_SJ J Le_J ng NDU14.03

3,9kQ

8 & 2 1
© muussc

7274028

Fig. 4. Connections to the unit when used
with the M1248/C thumbwheel switch.
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NDU 14.03 NUMERICA L DISPLAY UNIT
with BCD-code input

4322 027 90101

ov ov 5V
lamp log &V DE; DE, D

cC B A
NDU14.03

svrﬁk—uwtﬁuummw

[—'_'"cA Qg |Qc |0p

( } @FZH‘IGVA.LB‘!

FZH201/6.IN30

13 s FZJ141/FF34

- — . ——

counter, 2 T r
input 15ICT )

‘ QE|9 carry
output

[0} Q
A NS Y
10 (12 |4 |6 |1 |14
10kQ 10k
+ +
10kO 10kQ
reset »>-
1 2 4 8
M1248/N
Q

!

preset

v

7274031

Fig. 5. Decimal counter with preset based on FZ /30 series

modules using the NDU 14.

03 as the display unmit.
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4322 027 90360 TX810
4322 027 90370 X811

TIMERS

electronic time delay-on-relay

QUICK REFERENCE DATA

Supply voltage 220 V /240 V +10, —15%

frequency 50 Hz + 10%
Output function s.p.d.t.

nominal r.m.s. voltage 240V

nominal r.m.s. current SA
Mechanical life expectancy min. 5x 107 operations
Delay time (adjustable), TX810 5to 100 s

TX811 10 to 300 s

Dimensions 45 x 70 x 109 mm
Mounting possibilities rear, front, and rail
Protection degree (DIN 40050)

terminals 1P20

package 1P40

APPLICATION

These timers have been designed for 220 V and 240 V operation in industrial control.
DESCRIPTION

The modules consist of an electronic timer and an industrial relay which includes a
single -pole double -throw switch. The delay-time can be adjusted by a potentiometer,
which is provided with a knob on the front of each module. After the module has been
connected to the mains, and the delay-time has elapsed, the relay is energized and
remains in this condition as long as the mains supply is not interrupted. However, a
short interruption (see Fig. 2) neither changes the relay state, nor re-starts the timer.
A delayed turn-on or a delayed turn-off action can be chosen.

The polycarbonate housing has standardized dimensions, and three mounting possibilities
are incorporated (see Mounting).

For electrical connection the modules are provided with 0, 250 inch pierced tags (in ac -
cordance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure cor-
rect insertion depth, and rigidity.
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TX810 TIMERS 4322 027 90360

TX8n electronic time delay-on-relay 4322 027 90370
on|emmm—————— — — S
a 15 of f : |
tx te

r n
18

b 18 16 7z692n

7269212

Fig.1 Drawing symbol
tg t

Fig. 2 n=18(td ",
td

tq = adjusted delay time

tx = expired delay time

n = number of cycles of supply that may
fall off without noticeable influence.
Above n the timer will start again.

MECHANICAL DATA

Dimensions (mm) and terminal location

See Fig. 3.

The terminal configuration and coding are in accordance with DIN 46199, Blatt 5.

Connections

The tags of the timer are in accordance with DIN 46248, Blatt 3, suitable for receptacles to
DIN 46247, Blatt 3.

It is recommended that pre-insulated receptacles be used.

Interconnections can be made if receptacles with crimp connection and flexible wire

are used.

Mounting

Three ways of mounting are possible:

1. Two holes at the rear permit mounting onto a panel by means of M4 screws
(to DIN 43604).

2. Snap-lock mounting on 35 mm "Euro" rail (to DIN 46277, Blatt 3).

3. An adapter is separately available for mounting into a front panel (see Accessories).

Mass
TX810 176 g
TX811 192 g
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4322 027 90360 TIMERS TX810
4322 027 90370 electronic time delay-on-relay TX81

’4——35."_’0,2-’]

72692071

70

22—+
=
=

|

s
IRRIL
HRDL

Fig.3

109

=]
Qo
=
ﬁ —
[— —_— o O
o Qa
N &=
0 =}
v U . <
3 2

70

I
ANA00

60,
30

l * {
TX811 timer
120 50 180

90, 210

2

2

0 300

SEC.

terminal
location




X810 TIMERS

4322 027 90360

TX81N electronic time delay-on-relay 4322 027 90370
TECHNICAL PERFORMANCE
Ambient temperature range .
operating -10 to +60 °C
storage -25to +70 °C
Supply

mains voltage
mains frequency
power consumption (cos ¢ = 0, 6)

Output
function
switch contact material

life expectancy (mechanical)

Contact ratings *)
d.c. power
a.c. power
r.m.s. voltage
r.m.s. current
r.m.s. inrush current

Test voltage between input and output (IEC 348)

Timing data
delay time (tg), TX810
TX811
setting inaccuracy
reproducibility
temperature coefficient of td, between 10 and 40 °C
change of tq with supply voltage
release time tyg]

220 V/240 V 410, -15%
50 Hz + 109,
5 VA

s.p.d.t., break before make
heavy-current silver-cadmium
oxide

up to 5 x 107 operations, see
Figs 5 and 6

max. 250 W
max. 1000 VA
max. 264 V
max. 5 A
max. 16 A

2000 V, 50 Hz

5 to 100 s

10 to 300 s

+ max. 2% at 90% of full scale
within + 1%

-0, 1%/°C

max. 0, 02%/ %

max. 150 ms

recovery time tyoq min. 1 s
INPUT
—d
<trec >
OUTPUT
-ty —— -t o 7269213

Fig. 4

*) With sufficient spark suppression and for minimum 105 operations.
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4322 027 90360 TIMERS TX810
4322 027 90370 electronic time delay-on-relay ™X8N
6 7269210.1
I rms
{A)
AN
N
I
N
AN
N
2
N
N
N
0 ——
102 103 ~ 104 10° 108 107 108 —
number of operations —
Fig.5 Continuous current against number of operations at nominal voltage -
1,2 7269209
r
1.0 gt
=t
[ =
LT
0,8
L
06 o
04 A
N4
0,2
0
0,2 0,4 0,6 08 cos ¢ 1,0
Fig.6 Reduction factor r for life expectancy as a function of power factor cos ¢
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TX810 TIMERS 4322 027 90360
X811 electronic time delay-on-relay 4322 027 90370

MECHANICAL PROTECTION AND ELECTRICAL SAFETY

The design of the timers is based on the following standards:

Test voltage 1EC 348, VDE 0435, VDE 0660 part 2.
NLN-D-97
Creepage and free-air distances VDE 0110, class C
Protection DIN 40050, Blatt 1, and IEC 144
terminals *) class 1P 20
package class IP 40
*) In combination with receptacles the following classes are met:
non-insulated receptacle class IP00
pre-insulated receptacle class 1P 20
non-insulated receptacle
with post-insulating boot class IP 30
non-insulated receptacle with
a cold crimp insulating sleeve class IP40

TEST SPECIFICATIONS

1. Shock test according to IEC68~2-27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2-6 (test Fc):
10 to 55 Hz, max. amplitude 0, 76 mm, sweep time 1 octave/min;
2 hours in 3 perpendicular directions.

3. Temperature shock test according to IEC68~-2-14 (test Na):
5 cycles from =25 to 70 ©C, 1 cycle/h.

4. Damp heat test according to IEC68-2-3 (test Ca):
21 days at 40 °C, R.H. 90 to 95%.
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4322 027 90360 TIMERS X810
4322 027 90370 electronic time delay-on-relay ™81

ACCESSORIES
The timer can be equipped with a LED to indicate the energized state (relay on), on request.

For front-panel mounting a polycarbonate adapter, catalogue number 4322 026 79651, and
brackets, catalogue number 4322 026 79642, are available. Two brackets are required
per adapter, Fig.7 shows the adapter with the brackets mounted.

Required aperture in panel 49,5 (+0,5) x 74,5 (40, 5) mm, maximum panel thickness 6 mm.

i 53 —- 4-————1‘_7___—->‘

ﬁ [y / . Q+/ bracket =
1 '
0 I S S 7 T [ S ——— S S

i l

P ————————————— — )
49 1— - I
Dimensions in mm 7269208
T e ————
Fig.7
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4322 027 90380 TX820

TIMER
electronic time delay-on-relay

QUICK REFERENCE DATA

Supply voltage 220 V/240 V 410, -15%

frequency 50 Hz * 10%
Output function s.p.d.t.

nominal r.m.s. voltage 240 V

nominal r.m.s. current 5A
Mechanical life expectancy min. 5 x 107 operations
Delay time (adjustable) 1to 99 s
Dimensions 45 x 70 x 109 mm
Mounting possibilities rear, front and rail
Protection degree (DIN 40050)

terminals 1P20

package 1P40

APPLICATION

This timer has been designed for 220 V and 240 V operation in industrial control.

DESCRIPTION

The module consists of an electronic timer and an industrial relay which includes a
single-pole double-throw switch. The delay-time can be adjusted by two thumbwheel
switches on the front of the module. 'After the module has been connected to the mains,
and the delay-time has elapsed, the relay is energized and remains in this condition as
long as the mains supply is not interrupted. However, a short interruption (see Fig.2)
neither changes the relay state, nor re -starts the timer.

A delayed turn-on or a delayed turn-off action can be chosen.

The polycarbonate housing has standardized dimensions, and three mounting possibilities
are incorporated (see Mounting).

For electrical connection the module is provided with 0, 250 inch pierced tags (in accord-
ance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure correct
insertion depth, and rigidity.

The timer is provided with a LED which indicates the energized state (relay on).
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TX820 TIMER 4322 027 90380
electronic time delay-on-relay

N [ e — [

15
of f
| \
ty ta
I n
8 16

7269211 18

&t

Fig. 1 Drawing symbol

1

7269212
tg t

. td - tx
F1g.2 n=18(—-———)
tq

tq = adjusted delay time

tx = expired delay time

n = number of cycles of supply that may
fall off without noticeable influence.
Above n the timer will start again.

MECHANICAL DATA
Dimensions (mm) and terminal location

See Fig. 3.

The terminal configuration and coding are in accordance with DIN 46199, Blatt 5.

Connections

The tags of the timer are in accordance with DIN 46248, Blatt 3, suitable for receptacles
to DIN 46247, Blatt 3.

It is recommended that pre-insulated receptacles be used.

Interconnections can be made if receptacles with crimp connection and flexible wire are
used.

Mounting
Three ways of mounting are possible:

1. Two holes at the rear permit mounting onto a panel by means of M4 screws
(to DIN 43604).

2. Snap-lock mounting on 35 mm "Euro” rail (to DIN 46277, Blatt 3).

3. An adapter is separately available for mounting into a front panel (see Accessories).

Mass 170 g
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4322 027 90380

] ’ electronic time delay-on-relay

TIMER
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TX820

TIMER

electronic time delay-on-relay

4322 027 90380

e

TECHNICAL PERFORMANCE

Ambient temperature range
operating
storage

Supply
mains voltage
mains frequency
power consumption (cos ¢ = 0,6)

Output
function
switch contact material

life expectancy (mechanical)

Contact ratings *)
d.c. power
a.c. power
r.m.s. voltage
r.m.s. current
r.m.s. inrush current

Test voltage between input and output (IEC 348)

Timing data
delay time (tg)
setting inaccuracy
reproducibility
temperature coefficient of td, between 10 and 40 oc
change of tq with supply voltage
release time tre]

-10 to +60 °C
-25 to +70 °C

220 V/240 V +10, -15%

50 Hz + 10%
5 VA

s.p.d.t., break before make
heavy-current silver-cadmium

oxide

up to 5 x 107 operations, see

Figs 5 and 6

max. 250 W
max. 1000 VA
max. 264V
max. 5 A
max. 16 A

2000 V, 50 Hz

1to99 s

+ max. 1%, or + max. 0,5 s

within + 0, 4%
0,02%/°C
max. 0,02%/%
max. 150 ms

recovery time tyec min. 1 s
INPUT
<troc >
OUTPUT
-ty ->] —» ‘a—— trel 7269213

Fig. 4

*) With sufficient spark suppression and for minimum 105 operations.
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4322 027 90380 TIMER
electronic time delay-on-relay

X820

6
I rms
(A)
AN
AN
4L
N
AN
N
2
N
AN
N
A
0
102 103 104 10° 106 107 108
number of operations
Fig.5 Continuous current against number of operations at nominal voltage
1 2 7269209
r
1,0 ]
e
(
v
08 B
e
06 PeN D
Y |
0,4 A
0,2
0
0,2 0,4 0,6 08 cos Y 1,0
Fig. 6 Reduction factor r for life expectancy as a function of power factor cos ¢
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X820 TIMER 4322 027 90380
electronic time delay-on-relay

MECHANICAL PROTECTION AND ELECTRICAL SAFETY
The design of the timer is based on the following standards:

Test voltage 1IEC 348, VDE 0435, VDE 0660 part 2,
NLN - D - 97
Creepage and free-air distances VDE 0110, class C
Protection DIN 40050, Blatt 1, and IEC 144
terminals *) class IP20
package class 1P40

*) In combination with receptacles the following classes are met:

non-insulated receptacle class IP00
pre-insulated receptacle class IP20
non-insulated receptacle

with post-insulating boot class IP 30
non-insulated receptacle with

a cold crimp insulating sleeve class IP40

TEST SPECIFICATIONS

1. Shock test according to IEC68-2~27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68-2~6 (test Fc):
10 to 55 Hz, max. amplitude 0, 76 mm, sweep time 1 octave/min;
2 hours in 3 perpendicular directions.

3. Temperature shock test according to IEC68-2-14 (test Na):
5 cycles from =25 to 70 °C, 1 cycle/h.

4, Damp heat test according to IEC68=2~3(test Ca):
21 days at 40 °C, R.H. 90 to 95%.
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4322 027 90380 TIMER X820
electronic time delay-on-relay

ACCESSORIES

For front-panel mounting a polycarbonate adapter, catalogue number 4322 026 79651, and
brackets, catalogue number 4322 026 79642, are available. Two brackets are required
per adapter. Fig.7 shows the adapter with the brackets mounted.

Required aperture in panel 49,5 (+0, 5) x 74, 5 (+0, 5) mm, maximum panel thickness 6 mm.

[ ————— §3 ———————>] r———-[ﬂm——»}

—— e [ ° g,/ bracket

S

Dimensions in mm l 71269208

Fig.7
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4322 027 90290 X840

FLASHER

QUICK REFERENCE DATA

Supply voltage 220 V/240 V 410, -15%

frequency 50 Hz + 10%
Output function s.p.d.t.

nominal r.m.s. voltage 240 V

nominal r.m.s. current 5A
Mechanical life expectancy min. 5x 107 operations
Number of pulses 30/min to 120/min
Dimensions 45 x 70 x 109 mm
Mounting possibilities rear, front and rail
Protection degree (DIN 40050)

terminals 1P20

package 1P40

APPLICATION

This flasher has been designed for 220 V and 240 V operation as an intermittent switch
for signal lamps and as a clock pulse generator.

DESCRIPTION

The item consists of an electronic low frequency pulse generator and an industrial relay
which includes a single -pole double~throw switch. The module operates as soon as its
power supply is switched on. The output pulse has a duty cycle of 50%. The pulse rate
can be adjusted by a potentiometer, which is provided with a knob on the front of the
module.

The polycarbonate housing has standardized dimensions, and three mounting possibilities
are incorporated (see Mounting).

For electrical connection the module is provided with 0, 250 inch pierced tags (in accord-
ance with DIN 46248, Blatt 3) for 0, 250 inch receptacles with dimples to ensure correct
insertion depth, and rigidity.
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TX840 FLASHER 4322 027 90290

a 15
-+.. \
r 7273795
b 18 16

Fig.1 Drawing symbol

MECHANICAL DATA

Dimensions (mm) and terminal location

See Fig. 2.

The terminal configuration and coding are in accordance with DIN 46199, Blatt 5.

Connections

The tags of the flasher are in accordance with DIN 46248, Blatt 3, suitable for receptacles
to DIN 46247, Blatt 3.

C DN 40244/, DAttt &

It is recommended that pre-insulated receptacles be used.
Interconnections can be made if receptacles with crimp connection and flexible wire are
used.

Mounting

Three ways of mounting are possible:

1. Two holes at the rear permit mounting into a panel by means of M4 screws
(to DIN 43604).

2. Snap-lock mounting on 35 mm "Euro" rail (to DIN 46277, Blatt 3).

3. An adapter is separately available for mounting into a front panel (see Accessories).

Mass 173 g

c80 i l | I March 1977



4322 027 90290

FLASHER"™ ' ‘

TX840

l<——-35 tO,Z——'!
=
|
|

70

=

>

109

JRO

-Tle— QG —»

sl

TX840 flash:
w 0
‘
0

PULSES/MIN

T

7273797

LI
L1

/

naRii
T

identification
label

terminal
location

Fig.2

April 1976 ‘ .

cs81



TX840

FLASHER 4322 027 90290

TECHNICAL PERFORMANCE

Ambient temperature range
operating
storage

Supply
mains voltage

-10 to +60 °C
-25 to 470 °C

220 V/240 V +10, -15%

mains frequency 50 Hz + 10%
power consumption (cos ¢ =0, 6) 5 VA
QOutput
function s.p.d.t., break before make
switch contact material heavy-current silver -cadmium
oxide
life expectancy (mechanical) up to 5 x 107 operations, see
Figs 4 and 5
Contact ratings ¥*)
d.c. power max. 250 W
a.c. power max. 1000 VA
r.m.s. voltage max. 264V
r.m.s, current max. 5 A
r.m.s. inrush current max. 16 A
Test voltage between input and output (IEC 348) 2000 v, 50 Hz

Timing data
number of pulses (f)
duty cycle

30/min to 120 /min
509 “—

setting inaccuracy at 40 cycles/min + max. 5%

stability of cycle time

within * 1%

temperature coefficient of f, between 10 and 40 oc -0, 2%/°C

change of f with supply voltage max. 0,02%/%
on off
SUPPLY

OUTPUT

7273796

q__T.—.

Fig.3. T =cycle time.

*) With sufficient spark suppression and for minimum 10° operations.
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4322 027 90290

FLASHER

TX840

7269210.1
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Fig.4 Continuous current against number of operations at nominal voltage
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Fig.5 Reduction factor r for life expectancy as a function of power factor cos ¢
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X840 FLASHER 4322 027 90290

MECHANICAL PROTECTION AND ELECTRICAL SAFETY

The design of the flasher is based on the following standards:

Test voltage 1EC 348, VDE 0435, VDE 0660 part 2,
NLN -D -97
Creepage and free-air distances VDE 0110, class C
Protection DIN 40050, Blatt 1, and IEC 144
terminals™) class IP20
package class IP40

*) In combination with receptacles the following classes are met:

non~insulated receptacle class 1P00

pre-insulated receptacle class IP20

non-insulated receptacle

with post-insulating boot class 1P30

non -insulated receptacle with

a cold crimp insulating sleeve class IP40
TEST SPECIFICATIONS

1. Shock test according to IEC68-2~27 (test Ea):
3 blows 50g for 11 ms, in 6 directions.

2. Vibration test according to IEC68~2~6 (test Fc):
10 to 55 Hz, max. amplitude 0,76 mm, sweep time 1 octave/min,
2 hours in 3 perpendicular directions.

3. Temperature shock test according to IEC68~2-14 (test Na):
5 cycles from =25 to 70 °C, 1 cycle/h.

4. Damp heat test according to IEC68-2-3 (test Ca):
21 days at 40 °C, R.H. 90 to 95%.
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4322 027 90290

FLASHER

TX840

ACCESSORIES

The flasher can be equipped with a LED to indicate the energized state (relay on), on

request.

For front-panel mounting a polycarbonate adapter, catalogue number 4322 026 79651, and
brackets, catalogue number 4322 026 79642, are available. Two brackets are required
per adapter. Fig.6 shows the adapter with the brackets mounted.

Required aperture in panel 49,5 (+0, 5) x 74,5 (40, 5) mm, maximum panel thickness 6 mm.

53 >

Dimensions in mm

.

<——z.7—>]

|} - bracket ——

I

~
[7-]
|

——

Fig.6

————— 7269208
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Counter modules 50-Series

Input/output devices
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