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Delay unit R 431

Description

BHO 75 HU3U

1 {208 ¢ [
A “ The detay unit R 431 works as an 0-1 retarder. If a 1-signal is placed on the A input & 1-
f2 fs 1 fs signal will appear at the Q output after the preset delay. An 0-signal at the input is followed
by an 0-signal (after a short delay for noise suppression) at the output.

By linking the terminals 2, 3, 4 and 5 three different time ranges can be realised. Within the
chosen time range the running time can be adjusted with an incorporated potentiomater.

1 e T
Al i
NEREasiEE) Order code for module: GH R431 0000 VO
e, ‘ ; | Order code for circuit symbol transparency: GH R700 1901 R47
[T il Order code for application: D NG 80764 D
Lol Identifying colour: violet
Mechanical structure: single width
Weight: approx. 130 g

Technical data

Current consumption, 0-signal at output & 1mA
1-signal at output Q I0mA
Input 4 |lcads
Fan out 100 loads
Time ranges link between:
002 02s 2-5
02 - 20s 2-3-5
20 - 200s 3-4-5
Voltage error of running time at 24 V + 30 % approx. = 2 %
Temperature error of running time approx. — 0.8 %/K
Repeatibility over an extended pericd approx. = 5%
Break delay 1, for time range 0.02 -+ 0.2s < 5ms
02 - 20s 50 ms
20 --200s 05s
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|
Digital timer
R 431.8

a Description

The timer R 431.8 operates as a 0-1 defay unit which can be digitally set. If a 1 signal is
appiied to the input A, a 1 signal appears at output Q after expiry of the set delay time.

K A 0 signal at the input is followed immediately (after a brisf delay period for noise sup-
pression) by a 0 signal at the output.
1 2 13 4 5

Four time ranges (10 ms . . . 990 s) can be set by means of links as connections 1, 2, 3, 4
and 5, The delay time can be set with a two-position pushbutton preselector within the time
range. Expiry of the time is indicated by a red LED. It is possible to change the time setting
while the time is running, but this may iead to a time error within this sequence of operation.

The signal input is delayed for the purpose of noise suppression.

Order code for moduie: GH R431 0800 R1
Order code for circuit symbol transparency: GH R700 1901 R86
Order code for application: D NG 315581D
Identifying colour: violet

Mechanical structure: single width
Weight: approx. 130 g

Technical data

Gurrent consumption, 0 signal at output Q 18 mA
1 signal at output @ 25 mA
Input load 1 load
Fan out 100 loads
Time ranges link between
001s... 0.99s 1-2
o moae 01 s... 99 s 1-3
1 s5...99 s 1-4
10 s...990 s 1-5
Switch-on dslay between A and Q . 4ms
+ set value
Switch-off delay between A and Q ; 4ms
Accuracy of running time =+ 0.5%,
. atleast+ 2ms
Repetition error with otherwise constant conditions *0.2%,
atleast £ 2ms
Temperature error of running time +0.1%/K
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Delay unit (2 functions)
R 433.1

Description
The delay unit R 433.1 works as an 0-1 retarder {2 functions}).

a1 signalis placed on the input A a 1-signal will appear atthe Q output afier the preset de-
lay. An 0-signal atthe input is followed by an 0-signal (after a short delay for noise suppres-
sion) at the output.

By removing the internal links (2 per function module) four difierent time ranges can be se-
lected (15 ms to 32 ms).

The actual running time within a particular time range is adjustable by a potentiometer. By
exchanging the capacitor the maximum running time can be increased to 3.9 hours.

By means of a link on the printed circuit board between the mini-termi point pins P2 and P3,
the delay unit R 433.1 can be used as a puise generator with variable pulse and pause time
(for further details, refer to the application).

The unit is fitted with one LED per function to indicate the running of the delay time.
The outputs Q can switch inductive loads without use of free running diodes.

Order code for module: GH R433 0001 R1
Order code for circuit symbol transparency: GH R700 1501 R70
Order code for application: D NG 80850 D
identifying colour: violet

Mechanical structure: single width
Weight: approx. 120 g

Technical data

Current consumption, both outputs 0-signal 14 mA
both outputs 1-signal 32 mA
Input 1 load
Fan out 100 loads
Time ranges see text
tndication on both functions by
LED
Recovery time {switch off delay) approx. 3 ms
Temperature error of running time <+ 0.1 %/K
Repeatibility aver long time period <1 %
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Possible time ranges

The medule R 433.1 comprises of two switch-on delay units each with 4 programmable time
ranges. These can be realised by using the following linking plan.

3 Links to be removed
Range Running time 1st section : 2nd section
| approx. 15 ...125ms | B ‘ C
I approx. 50 . .500ms | A c
1l approx. 400ms ... 4s none l nong
Y approx. 3.2 ... 32s A B ; C,D

The running time for each time range is set by potentiometers R32 for the first section, and
R34 for the second section.

if longer times than 32 secs are required this can be acheived by exchanging the foil capa-
citors.

C3 - 1st section
C4 - 2nd section

The running time fncreases linearly with larger value capacitors, e.g. desired maximum
running time.

320 5 — capacitor 4.7 nF
3200 s —capacitor47 nF

The maximum running time should not be fonger than 14000 s 2 3.9 hours.
In this case a foil capacitor of 220 nF is required.

By long or very short times one can use the fact that the four time ranges are in a fixed re-
lationship with one another:

Inrange IV 64 times longer
Inrange Il 8times longer
Inrange! Yatimes as long, asin range Il.

q_
/ _l 1
R 32 I .

! — 8.1
P20 8T P H4
8 A R 34 | 5
488 i
P30 . --
|
0orB—{ oo }—8 S —tye 8
_B_/-"'I._i.-
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+—Bc | -

I p=

3BT 16375
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Delay unit R 433.2
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Description

The delay unit R 433.2 works as an 0-1 retarder. If, onthe input, the inverted-AND conditions
are fulfilled, then a 1-signal appears onthe cutput Q after the preset time has elapsed. An 0-
signal atthe input A or & 1-signal at input B will lead immediately (after a short time detay for
noise suppression) to an 0-signal at the output.

By linking between connections B and 9 various ime ranges, between 20 ms and 1408 s can
be programmed. These can be infinitely varied by means of aninternal or externally connec-
ted potentiometer. By linking between terminals 4 and 5the interna! potentiometer is brought
into operation. An external potentiometer of 1 MQ can be connected to the same terminals.
(In this latter case turn the internal potentiometer fully in the anti-clockwise direction.) In
addition, the link between 4 and 5 must be removed. If the leads between the external po-
tentiometer and the SIGMA-tronic module are longerthan 10 m, then screened cables should
be used, with the screen connected to the 0 volts of the equipment.

By exchanging capacitors the maximum running time can be increased to 3.9 hours.
The unit is fitted with a LED to indicate the running of the delay time.
The output Q can switch inductive load without use of flywheel diodes,

GH R433 0002 R1
GH R700 1901 R69

Order code for module:
Order code for circuit symbol transparency:

Order code for application: D NG 80850 D
Identifying colour: violet
Mechanical structure: single width

Weight: approx. 120 g

Technical data

Curreni consumption, O-signal at output Q 18 mA
1-signal at output Q 30 mA

Input 1 load

Fan out 100 loads

Required controf signal time 10ms

Time ranges see text

Indication LED to signal

running time

Recovery time for alt time ranges £8ms

Temperature error of running time < +£01%/K

Repeatibility over long time period <1%

Detailed information regarding the programming of the various time ranges as well as setting
of the running time should be taken from the application sheet ,New timer unit concept”,
order code D NG 80850 D.
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Possible time ranges

Normally 4 time ranges are available with this moduie. These are chosen by means of termi-
nals 8 and 9. The terminals 8 and 9 are in accordance with the list, with 1 2 + Us switched.
G 2 input unswitched.

Terminal 8 Terminal 9
Range I 05... 55s 1 0
Range II: 2 ... 22 g 0 1
Range ill: 16 ... 176 s 0 0
Range IV: 128 .. 1408 s 1 1

If the capacitor C3 (0.47uF) is removed then 4 further time ranges are available:
Range 1:125...125ms

Range 11: 50 ...500ms tse\;vr';?::;sgsozn q9
Range N: 04... 4s
as above

Range IV: 32... 325

If longer times than 1408 s are desired this can be acheived by exchanging the capacitor
C3 (0.47 uF) for a foil capacitor 4.7 uF. In this case the maximum running time can be
increased to approx. 14000 5 2 3.9 hours. The initial times ranges mentioned above are
increased by a factor of 10.

The setting of the running time within a particular time range can either be acheived by the
built-in potentiometer Riw =1MQ, or by an external potentiometer Rext = TMQ. In addition,
the possibility exists, by connection of a 100 kQ potentiometer, of a course ( Riu} as well ag
afine (Req) adjustment. Furthermore, setiing of the running time can be made by a external
control voltage,

Exact setting of the running time

In many cases this can be done with the aid of a stop watch. In the case of very lang or very
shart times one can use the fact that the four time ranges are in a fixed relationship to one
another. in range IV 64 times longer, in range 11l 8 times lenger, and in range | only a /4 as
fong asin range 1), A time of 640 s for example, can be compared with atime of 10 5 inrange
il. Lastly ane re-links on range V.
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Universal timer R 433.4
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Description

The Universal timer R 433.4 can, by means of changing the 6 built-in links, be usedin varicus
operating modes such as delay unit, blocker and square wave generator.

By linking between terminals 8 and 8 various time ranges between 12.5 ms and 1408 s can
be programmed. These can be significantly varied by means of an internal or externally con-
nected potentiometers. By linking between terminals 4 and & the internal potentiometer is
brought into operation. An external potentiometer of 1 MQ can be connected betwean the
same terminials. (In this latter case turn the internal potentiometer fully in the anti-clockwise
direction). In addition the link between terminals 4 and 5 must be removed. If the leads be-
tween the external potentiometer and the SIGMA-tronic module are longer than 10 m then
screened cables should be used and one side must be connected to the neutral rail of the
equipment.

By exchanging capacitors the maximum running time can be increase to 3.9 hours.

The module has, on the front side, two LED’s (H2 = green and H10 = yeilow). The green
LED signals contral of input functions of the timing module. The yellow LED indicates a
1-signat on the output of the timing module.

Qrder code for medule:

Order code for circuit symbol transparency:

GH R433 0004 R1
GH R700 1901 R68

Order code for application: D NG 80850 D
Identifying colour: viotet
Mechanical structure: single width

Weight:

Technical data

approx. 120 g

Current consumption, O-signai at output Q 15 mA
1-signal at output Q 35 mA

Input 1 load
Fan cut 100 loads
Required control! signal time > 10ms
Time ranges see text
Choise of operating mode see text
Indication, for input connection H2 LED

for output connection H10 LED
Recovery time for ail time ranges <8ms
Temperature error of running time <+ 0.1 %/K
Repeatibility over long time period <1%

Possible time ranges

Normaliy 4 time ranges are availabie with this module. These are chosen by means of termi-
nals 8 and 9. The terminals 8 and 9 are in accordance with the list, with 1 2 + Us switched.

0 2 input unswitched.

Terminal 8
Range |1 05... 55s 1
Ramge I 2 ... 22 s 0
Range il 16 ... 176 s 0
Range IV: 128 ...1408 s 1
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Ifthe capacitor C3 (0.47uF) is removed then 4 further time ranges are available:
Range 1:125...125ms

. Switching off
Range I!: 50 ...500ms terminals 8 and 9
Range IIl: 0.4... 45
as above

Range Iv: 32, . 325

If fonger times than 1408 s are desired this can be achelved by exchanging the capacitor
C3 {0.47 uF) for a foil capacitor 4.7 uF. In this case the maximum running time can be
increased to approx. 14000 s 2 3.9 hours, The initial times ranges mentioned above are
increased by a factor of 10.

The setting of the running time within a particular time range can either be acheived by the
built-in potentiometer Rin = 1 MQ, or by an external potentiometer Ry, = 1 MQ. In addition,
the possibility exists, by connection of a 100 kQ potentiometer, of a course (R} as well as
afine (R, adjustment. Furthermore, setting of the running time ¢an be made by a external
control voltage.

Exact setting of the running time

In many cases this can be done with the aid of a stop watch. In the case of very long or very
short imes ane can use the fact that the four time ranges are in a fixed relationship to one
another. In range 1V 64 times longer, in range Il 8 times longer, and in range | only a /s ag
long asinrange Il. Atime of 640 s for example, can be compared with atime of 10 s in range
II. Lastly one re-links on range IV.

Summary of possible operating modes

The timer R 433.4, which is delivered as a switch delay unit, can, by means of removing the
links onthe p.c.b., bs usedin various operating medes. When used as a switch-on delay unit
the links A to F on the diagram below are all fitted.

/ ﬁm-.l--—--1

A B C

i T
f I

le

l
o 4—8 [

#

I

I

T

i
1

1M0 8

C3l 047 ,F linear 9

o ot tpms

TR

& L,
NG -1

BEC 7363752

Ifother operating modes are desired then these can be realised by linking in accordance with
the following plan.

For the operations, delay on energisation timer, block mode 1 and block mode 2 for subse-
quent triggering the input 3 can be used as a clearing input {premature resetting of timer?.

Detailed information regarding the programming of the various time ranges and operating
modes shouid be taken from the application sheet ~New timer unit concept”. order code
DNG80850D.
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Universal timer R 433.4
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Linking plan:

1. 0-1 delay unit

If a 1-signal is placed &t the input A, a 1-sig-
nal will appear at the output after the preset
delay. When the 1-signal is removed from
the input, an 0-signa!l will appear at the out-
put.

2. 1-0 delay unit

With a 1-signal at the input A a 1-signal will
appear immediately atthe output. Whenthe
1-signal is removed from the input, the 1-
signal will remain for the duration of the pre-
set time.

3. 0-1 Blocker

Mode of operation 1

Alter applying a 1-signal to the input, a 1-
signat will appear atthe output, independent
of the duration of the applied 1-signal, for
fhe duration of the preset time.

3.1 Operating mode 1 subsequently trigger-
able.

4. 0-1 Blocker

Mode of operation 2

After applying a 1-signal to the input, a 1-
signal wili appear at the output for the dura-
tion of the preset time. On resetiing to 0 at
the input before the presettime has elapsed,
an 0-signal will appear immediately at the
output.

5. Square wave generator

If a signal is continually applied to input A
then a square wave will appear atthe output
with a frequency of f = '/2t. The impulse has
atime/space ratio of 1 1.

6. Store with setting-delay
(predeminantly clearing)

If a 1-signal is applied to input A for a time

longer than that which is set on the module

then a 1-signal will appear at output Q after

the settime has elapsed. This can be reset

via inputs B or C.

siama*lronic b

No links 1o be removed.

Remove links Cand F.

Remove links A, B, C,Dand F.

Remove links B, C, D and F.

Remove link F.

Connect terminal 3to + Usg

Remove link E.

Remove links A and D.
Link frem terminal 2 te terminai 3.
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R 433.6

Short timer, 4 functions

R

o

Description

The short timer R 433.6 comprises four funstional units and, by means of corresponding
wiring, can be used as a switch-on delay unit, switch-off delay unit, switch-on and switch-
off delay unit or square-wave generator (functicnal units 1 and 2). The duration of the time
delay is determined by the capacitance of capacitors C1 ... G4 which can be fitted by the
user. The delay time is adjustable within a range from 0.1 msto 4.7 s,

The first two functional units are equipped with disable AND inputs.

Order code for module:;

Crder code for circuit symbol transparency:
ldentifying colour:

Mechanical structure:

Waeight:

Technical data
Current consumption, all inputs and outputs 0 signal
all inputs and outputs 1 signal
Input load
Fan out
Necessary capacitor for the delay time (exception: refer to square-
wave generator operation)
Mode of operation when delivered
Delay time (when delivered)
1st and 2nd functional units
3rd and 4th functional units

Switch-off and switch-on delay when operated as switch-on and
switch-off delay unit

Maximum delay time error when delivered

When equipped with a capacitor with 10% tolerance

When equipped with a capacitor with 2% tolerance

Possible capacitors for configuration

Time range

Use of electrolytic capacitors (or tantal)

Temperature crift of delay ime when using pelyester capacitors
(fitted when delivered)

Repetition error after a longer period of time

GH R433 0006 R1
GH R700 1901 R79
violet

single width
approx. 120 g

approx. 13 mA
approx. 42 mA

1 load
100 ioads

1 nF/ms

‘Switch-off delay unit

22ms

100 ms

approx. 5% of the
set time

+18%

+18%

+10%
100pF.. 4.7 uF
01ms...47s
not allowed

typ, — 0.1% /K
max. — 0.2% /K
< 5%
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Summary of possible operation modes

1

3.

4,

N

2.

. Operation mode: “switch-on delay unit” (0-1 delay unit).

Fit diodes (V1-V4} in accordance with the pe board drawing. When delivered, the units
are equipped as switch-on delay units,

O

s
———— e e
(4]

L

O O

Operation mode: *switch-off delay unit”” (1-0 delay unit).

Reverse the polarity of the diode belonging to the functional unit,

Operation mode: “switch-on and off delay unit”,

Remove the diode belonging to the functional unit.

Operation mode: “square-wave generator”.

The functional units 1 and 2 operate as square-wave generator without supplementary
units. For this purpose, the output is connected to the inverted input B of the disable AND
gate and the true input A has a 1 signal. This input can also be used for clock enabling.
The diode belonging to the functional unit is removed. When the enable signal is remov-
ed, a 1 signal just applied still remains at the clock output until expiry of the time t,.

ta = starting duration

I, = puise width

{r = pause duration

Period T=t+ 1

The pulse-pause ratio is approximately 1: 1
Deviating technical data with respect to delay time:

Necessary capacitor for period I 0.9nF/ms
Period 1.11 ms/nF
Starting duration 1 ms/nF

Formula for calculation of the capacitor to be selected:

900
CnF] = M
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| Flasher unit
| R 435.3
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Description

The flasher unit R 435.3 supplies one sguare-wave voltage at outputs Q and Q1 each and
thus a constant alternation between G and 1 signal. 1t fulfills the specifications of DIN 19235,

The flashing frequency is:
at output Q: f2=2Hz
at output Q1: f1=05Hz

The flashing phases begin at the same time, the pulse/pause ratio is 1 : 1 and the faster
flashing frequency is precisely four times as fast as the slower frequency.

On the basis of the application for special uses, the flasher unit can be converted for other

frequencies (.01 Hz to maximally 10 kHz)

Order code for module:

Order code for circuit symbol transparency:

Order code for application:
tdentifying colour:
Mechanical structure:
Weight;

Technical data

Current consumpticn
FanoutatQorQ1 each
Flashing frequency f2 at output Q
Flashing frequency f1 at output Q1
Keying ratio {pulse/pause)

GH R435 0300 R1
GH R700 1901 RS0
DNG 3156 81D

violet
single width
approx. 110 g

15 mA,

100 loads
2Hz + 18%
0.5Hz +18%
1:1
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Signal pulse outputs
R 438/V0, passive
R 438.2, active
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Description

The single pulse output R 438/V0 consists of four independent functions and an OR-gate.
From random long control signals at input A, it makes a short impulse of a definite duration
at output Q.

This is a passive function, i.e. the input signal is not amplified. Thus, for determination of the
totalinputcurrent, the output currentmust be added to the input current {sumofthe connected
output loads). The inputs may be fed only with a step signal, e.g. from a switch, or an active
SIGMA-tronic output, ate.

GH R438 0000 VO
GH R700 190t R37
violet

single width
approx. 100 g

Grder code for module:

Order code for circuit symbol transparency:
Identifying colour:

Mechanical structure:

Weight:

Techniical data

1 load
3 loads

Input
Fan out

Duration of output signal at 24 V-

with 1 output load
with 3 output loads

approx. 135ms
approx. 45ms

Max. input voltage + 65 V-

Description

The signal pulse output R 438.2 consists of 4 independent functions and an or gate. From
random long control signals atinput A, it makes a shortimpuise of a definate duration at out-
put Gt

The output Q are active functions, i.e. input signals are amplified and creeping signals are
transformed into square waves. The OR gate (output Q1) is passive.

Order code for module:

Order code for circuit symbol transparency:
identifying colour:

Mechanical structure:

Weight:

Technical data

Power consumption

Input

Fan out output Q
output Q1
(operates as additional input load on the
signalinputs 1, 3, 5, 7}

Duration of output signal Q

Voltage error of impulse time at 24 V £ 30 %
Recovery time

Max. input voltage

GH R438 0002 Rt
GH R700 1901 R37
violat

single width
approx. 120 g

12 mA
1 load
100 loads
dependent on
previously switched
units

approx. 25 ms
+35%
apprex. 35 ms
+ 85V
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