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LOCAL MULTIPLEX SYSTEM
Technology: Bipolar

Application:

U 6050B - U 6051B
U 6052B

TELEFUNKEN ELECTRONIC

T-75-45-07

Transmitter (U6050B) and receiver (U 60518, U 6052 B) for permanentAscanning of 8 switch-positions,
serial data transmission via a single data line and driving up to 8 relays.

Features:
@ Only a single line is necessary

@ Quadruple comparison of the data
signal for high transmission safety

® Al outputs switched off if data line
is disturbed

@ Short circuit detection of the integrated
relay driver

@ Transmitter and receiver prepared
for master/slave operation
{16 switches, 16 relays)

Cases:

@ Reduced power dissipation by
pulsed driver outputs

@ Transmitter data output short circuit
pratected

@ Transmitter can be powered via data line
® Wide supply voltage range

@ UB050B: 8 relay drivers,
U 6051 B: 4 relay drivers and
4 logic outputs

@ Meet the demands of VDE regulation 0839
® Load dump protected

18 pin dual inline plastic (U 6050B, U 6051B, U 6052 B}

20 pin SO plastic
24 pin SO plastic

(U 6050B-FP)

T1.2/2111.0690 E

(U 6051B-FP, U 6052B-FP)

1117

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




IC

07

(= B%éhcégrqD;naal_s EIALGG
45

TELEFUNKEN ELECTRON

75

T

44e D
U 6050B:-UG6051B

U 6052B

90509 N weibelp yoolg | *Biy

aNo SIg 88 IS 9S Ss L6 £S [43] LS
: . m syndul uess Joisisuelt § ,
N O W 0 O | :
J . ] ;
w : —__l Japooap asind uesg
A
oa Jis |
) \J- \UJ i 19p0ooap ajqeus
W* i _
1 “ Japoosp esned/ 8sing “ - :
A ”
13podap 143 '
oud e o ] |
Z apeosen q
i
) ! W
JS0 i
|E‘|I_ JapIAp  Asuanbalg ~ 1018|(1950 W ;
19 .
09 e
| vod uonezmge:s
L
>
—~a o ©
9 Y179 06 . S qels, -

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



YY4E D EI 892009 0010832 7 EAALGE

U 6051B

U 6050B

U 6052B

TELEFUNKEN ELECTRONIC

T-75-45-07

aa

41509 n webeipyoolg g b1y

/1

L

A .
N
_ sjiqg g Asowaws nding _ ﬂ

]

s11q 8 Jayng

_‘H_ 91Aq "z J0 .,_._ ,

-

|

Il

apow

—] Bunesado

e

L J01RII9S0 _L

L1 Indino %0010 ¢

aND

dd

2SO0

00

vostied | uosued .‘|_ S)Hq 8 8J0IS MOJLIAN0
| j —wo) | —wo) J I
A uoyoojop pue weq |
M“M_on”“ Jajunod A
>.~,_9.._ obears ¥ Buipoosp ejeq
159 1 A A
Hnodio 1013U09
Hous | aouanbag T CIET)
- asind ueIg
r uopuoo Aejeg I Japiaip Asuanbely
y Y
jooud 3naao 3J0YsS
- 10109(}00 usdo sabeys indinQ ‘W H0d uoheziiqels
goy €0a 104 100 a1 od 2 R
Y04 v0oa [4e)-} 20a

9589 68

119

~.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



=

BN 892009L 0010833 9 EIALGG

Y4E D
U G6050B:-U6051B

U 6052B

75-45-07

TELEFUNKEN ELECTRONIC
T-

aa

92509 n weibeip yooig €614

/1

<
g N
suq g Awowsw nding _ ﬂ

— ]

sq g Fo4ng

|

_ ;

<]

SHQ 8 3JO0IS MOJLIBAQ

A

-]

uopoalap pue eeg _

A

_ Guipoosp ezeQ _.

uosued | uosised
Y ] —WOY } —wojy
] I
e | [
- obe:
Aejay s i
*1593 /
UNDID
Hoysg

Y

{013u02

eouanbag

[}

}

0

uo|10319p
asind e

A

A
_ uoipuod Ajajes fl_

* Jopip Asuenbaild

fe——{ somemoso

Y

joosd 3NDAO Ji0yS
10399(j00 uado sabeis IndinQ

80 (0 90 SO ¥O €0 2O

10 a1

HOd uoneziiqels

L]

aND

dd

JS0

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




YYE D EA 892009L 0010834 O EHALGG

TELEFUNKEN ELECTRONIC

U 6050B - U 6051B
U 6052B .

1. Functional description of transmitter and receiver

1.1 Power supply

For reasons of protection against interference
and surges must all circuits be equipped with an
RC circuit for current limitation in the event
overvoltages and for buffering in the event of
voltage dips at Vs.

Suggested dimensions: Ry=510 Q, C, =100 pF.
An integrated 14 V Z-diode is located between
Vs and GND in each case. : '

" 1.2 Oscillator

All timing in the circuits Is derived from an’
RC-oscillatorin each case; the oscillator’s charging
time t, is determined by an external resistor R,

and its discharge time ¢, by an integrated 2 kQ
resistor. Since the tolerance and temperature
sensitivity of the integrated resistor are
considerably greater than those of the external
resistor, t,/t,= 20 must be selected for stability
reasons. The minimum value of R, should not be
less than 68 kQ.

Recommended frequencies and dimensioning:
ftransmiller"—' 6.4 kHz; C, 1nF; Ryc=200 kQ

osc

=26.8 kHz; C,y=220 pF; R,,,=200 kQ

Times derived from the transmitter frequency
(6.4 kHz):

receiver

Start pulse 1312 s

One bit 1166 us

Information bit 1166 s

Zero bit :156 ps

Information unit 1625 ps

Data word :6 ms+312ps start bit
Data pause :9.688 ms
Transmission cycle ;16 ms

Minimum reaction time : 60 ms
Data word master-slave: 10ms+ 312 s start bit
Data pause master-slave : 4.688 ms

T-75-45-07

2. Transmitter supply via the data line

The supply line is not required if the transmitter is
supplied via the data line. Refer to Fig. 16 for the
wiring. It must be noted that there is greater
susceptibility to faults with this wiring
arrangement, but this can be eliminated by a
suitable external circuit, e.g. a capacitor to ground
after the reverse voltage protection diode.

Both transmitter and receiver possess an
integrated 14 V Z-diode at the data output DO
and data input DI for limitation of positive voltage
peaks.

3. 5V supply

Both thetransmitters and receivers canbesupplied
from one stabilized, noise-free 5 V voltage source.
In this case, the series resistor and the filter
capacitorare not required. Pin V;,,, is also supplied
by the 5 V supply. -
Refer to Figs. 15, 17, 18 and 20.

4. Functional description of the transmitter
U 6050B

Eight switch or pushbutton inputs are scanned
cyclically every 156 ms and the result is permanently
transmitted to the receiver as a serial data word via
the data line.

4.1 Structure of the data word

A switch information unit consists of 4 parts:
1. One bit for receiver synchronization
2. Information bit with "High” = switch open

“Low"” = switch closed
3. Zero bit

4. Zero bit

The data word consists of 2 start bits and 8
information units. For a transmitter frequency of
6.4 kHz, the data word length is 5 ms plus the start
pulse, followed by a 10 ms long data interval. The
data interval has high potential. When the supply
voltage is applied, data transmission is constantly
repeated in accordance with this pattern (Fig. 4).

Scanning pulse +312 us
ON delay : 76 ms
Switch1 , Switch2 ) Switch 8
Data intesval Data Interval
Start bit Inf. bit Inf.bit
Start bit
Ong bit
Inf_bit,
Zero_bit
Zerg bit, sosssse
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4.2 ON delay and POR

After the supply voltage V,,, Is applied to the
transmitter, a POWER-ON-RESET pulse (POR) is
generated internally which sets the logic of the
U 60508 to a basic condition. This also applies to
the other circuits. The data output is blocked for
approx. 756 ms so that the supply capacitor can be
charged up when V, ., is switched on in the case of
transmitter supply via the data line (Fig. 5).

Data

I—===1

I

|
o

Start

pulse
Sms Oms
15 ms 8o esa @
Fig. 4
Data
P el
Vaatt
* |6 ms | 208578 @

Fig. 6

122

- T-75-45-07

4.3 Switch input scanning

For reliable detection of the switch condition, a
certain minimum current must flow through the
switch contact so that soiling and moisture cannot
lead to misinterpretations.

Avalueof2mAwasplanned forthe contact current.
To reduce the overall current consumption of the
transmitter, the switches are supplied cyclically
with the contact current, so that the power
consumption is rediced from the maximum of 16
mA to 0.33 mA owing to the duty factor of 2.5/15.

AY

The voltage drop across the inputs caused by the
current is compared with a reference voltage of
2.5 V; if the potential is less than 2.5 V during the
scan pulse, the switch is closed, while the switch is
open if the potential is greater thian 2.5 V. The
leakage resistance of the switching contact can

" thus be approx. 2.5 kQ if a protective resistor of

100 Qis provided. Protectiveresistors for limitation
of interference voltage peaks at the inputs are
required mainly where the lines to the switches are
long. in a nolse-free environment, the protective
resistors at the switch inputs can be omitted. The
input posses an integrated 14 V Z-diode.

i i

reset

Data
slave

89 575 @
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Fig. 7

4.4 Cascading {master-slave operation)

Scanning of up to 16 switches or pushbuttons is
possible by connecting together two transmitters.
The connection between masterand slaveis shown
in Fig. 19. The data output DO of the slave is
connected with the data input DIS of the master;
the two data signals are combined with each other
there and are available at the data output DO of the
master (Fig. 6 and 7). .

Themaster transmits the start bit and thefirst eight
information units; in this tims, the frequency
divider of the slave is disabled by the master's

Vaatt DATA output
co!c
H
100 Pose 0oa
—
W00 rl Gl el [ I;I‘i-'l ItIal [7)

U6052B  1.75-45-07

cascade reset. After the last master information
unit, the slave frequency divider is enabled so that
the slave scanning cycle and slave data
transmission can be performed. In master-slave
operation, the data word consists of the start bit
and 16 information units (10 ms); the dataintervalis
5ms. The clock output CO of the master is
connected with the clock input of the slave Cl so
that the time sequences of both circuits are
synchronous. The voltage supply can be realized
with a common series resistor and a common filter
capacitor. .
Operation with 5 V is possible, refer to Fig. 20.

4.5 Data output DO

The data output is a push-pull output which is
short-circuit proof both with respecttoground and
Viare- The current limiter is set to approx. 30 mA in
both cases. A 14 V Z-diode is located between
DO and GND to clip interference voltages. For this
reason, an external series resistor of 100 Q is also
required to limit the current in the Z-diode (Fig. 8).

6. Functional description:

receiver U 6050B/U 60518
Reception of the information arriving from the
transmitter, decoding of the data word, i.e.
recognition of the switch conditions and activation
of the corresponding relay drivers after a data
check.

[ __[io}

) uU60508

3 4 5 [ 7 8 ‘il
1o0al] 100qf] 1woql} 100al] 1000]] 100af] 100 af] 100

AR R A A A A

Fig. 8
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6.1 Data decoding

if a negative edge appears at the data input, the
receiver checks wether a start pulse or a fault is
present by measuring the duration of the pulse. (A
minimum time must be observed). ifthereis afault,
the receiver waits for the next negative edge.

If it recognises a start pulse, it checks wether an
information unit with 8 bits is following and stores
this in an 8-bit overflow store. The arriving data are
ignored ifthereis no 8-bit string owingtoafaultora
synchronism, The receiver is synchronized by each
one bit; scanning of the information takes place in
the midd!e of the information bit. In order to make
scanning sufficiently precise, the oscillator
frequency of the receiver was selected to be four
times as large as that of the transmitter. The
deviation of the receiver frequency to the four-fold
transmitter frequency may be up to & 15 % while
still guaranteaing reliable data recognition.

6.2 Data check

The data read into the 8-bit overflow store are
compared with the contents of the buffer. iftheyare
identical, a 4-stage counter is incremented by one
stage: if they are not identical, the counter is reset.
The new data combination is transferred to the
buffer after each comparison, irrespective of the
result.

After coincidence has been established fourtimes,
the contents of the buffer are compared with the
contents of the output memory. If both are
identical, the 4-stage counter is reset. However,
since nothing has changed with respect to the
switch position, the information from the buffer is
not transferred to the output memory. This is
important if the relay drivers are in clocked
condition. However, if the contents of the two

T-75-45- YA

memories differ, the swntch posmon must have
changed in the meantime, and the following
process occurs:

a. Relays are operated statically.
Theinformation is transferred from the bufferto
the autput memory and the corresponding relay
outputs are activated. An individual short-
circuit test takes place for 10 ms after approx.
35 ms. If a short-circuit is detected, the
respective output is disabled until a new POR
aceurs.

b. Relays are clocked.
After transfer to the output memory, the
carresponding relay outputs are activated
statically for approx. 120 ms; in this time, the
short-circuit test described in a) is performed.
The relay outputs are then clocked with the
oscillator frequency. )

Since the period of a data transmission is 15 ms,
this results in aminimum delay time ordebouncing
time of 415 ms =60 ms fordetectionofachangein
switch position. Faults on the data line and switch
bouncing may lead to an extension of the delay
time.

6.3 Safety position of the relay drivers

If no data reach the receiver any longer owing to a
break in the data line or a short-circuit to
ground or Vg, then all relay drivers are disabled
after approx. 50 ms. {t is possible to visually
indicate the malfunction by permanently wiring a
transmitter input to ground and connecting the
corresponding relay output in accordance with
Fig. 9. This applies only to static operation orwhen
using a digital output of U 6051B.

VBatt
o >t
8YW 52 .
5100 2000 4700
00uF -
@ (7 _[@ [6 [ 8] 2l [w_[o
) U 60528 *
U WO G
Fose + Le.,. [Jooa
I Data input o9 ss4s @
Fig. 9 '
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6.4 Short circuit detection of the outputs

Approx. 35 ms after a new data transfer operation
to the output memory, a comparator measures the
collector voltage of every active output transistor
for 10 ms. If the saturation voltage exceeds the
value of 2 V, this is interpreted as a short-circuit.
The delay of 35 ms also permits connection of a
1.2 Wlamp: the high initial current after switching
on has died away by then and cannot lead to
erronegous tripping of the short-circuit detection
circuit, Measurement is not performed statically so
that faults cannot simulate a short-circuit; in
practice, this means that each active output is
measured fourtimes in the period of 10 ms (Fig. 10).
Experience shows that fault pulses in a motor

Short—circuit

Y4E D B3 892009k na;nass 5 ERAL

ONIC

GG

'U6050B-U6051B

U 6052B :

7-75-45-07

vehicle are shorter than 2 ms. The corresponding
transistor is rendered reverse-biased only if the
collector voltage is greater than 2 Vfor longer than
10 ms owing to a short circuit; this conditionis then
stored and can be cancelled again only by a POR.

A short-circuit which occurs at a later time can be
detected only when a new switch combination is
set and a new short-circuit test takes place.
However, an active transistor will be destroyed by a
subsequent short-circuit to V. If a transistor is
reverse-biased owing to a short-circuit, the
remaining functions ofthereceiverare notimpaired
by this,

§088878

Short=circuit

HH sat signal

T FERT N T $ire
HHH H-

Relay
clesing
signal

100ms

Fig. 10

5.6 Output clocking

Clocking of the relay outputs leads to a reduction in
the power dissipation of the circuit and the overalt
equipment. The operating modes "output
clocking”, PO= V; or "static activation”, PO=GND,
can be salacted by the input PO.

After a new information transfer operation to the
output memory, the relay outputs to be activated
are statically activated for a period of approx.
120 ms. The above-described short-circuit test
also takes place in this time and the outputs are
then clocked with a frequency of 25.6 kHz, i.e, with
the oscillator's fundamental frequency. Refer to
Fig. 11.

Clocking of the outputs is switched off in the event
of a supply voltage of Vg, = 10 V: clocking is then
switched back on again for Vg,,,= 11V. Detection of
these voltage thresholds is also performed by the

S Shart—circuit
test

i [l F. iiff Retay
% Mﬂ- closing

Fig. 11

input PO if this is provided with a voltage divider.
The reference voltage for “clocking off” is around
2V/2.27 V. With an external voltage divider of
160 kQ/39 kQ, this corresponds to a response
threshold of Vg, = 10 V/11 V, refer to Fig. 12.
Clocking of the relays over the whole supplyvoltage
range requires a separate free-wheeling diade for
each relay which can also block the required
interference voltages, e.g. BAV 21. Since negative
interference voltages canreachthecollectors ofthe
output transistors with low resistance via these
free-wheeling diodes, a high-blocking capability
reverse voltage protection diode, e.g. a BYW 52,
must be connected in the supply line, because
these interference voltages would otherwise lead
to destruction of the transistors.

L€

s
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6.6 Driver control DC

Avrelatively high current is required for activation of
all eight output transistors. This would lead to a
large voltage drop across R, if this current were
taken from the interna! supply voltage. For this
reason, the activation current of the relay drivers is
routed via a separate terminal DC.

it was not possible to use Darlington transistors
with low base currents because the aim was a
maximum saturation voltage of Vcgs, = 0.5 for
I.=160 mA. In the event of a fault, the potential of
DC is connected to ground via a Darlington
transistor. Recommended series resistance for DC:

- Rpe =200 Q.

6.7 Surge immunity, input LD

The IC supply is protected by an external RC circuit
and an integrated 14 V Z-diode.

Since the output transistars cannot withstand long
positive voltage peaks and the load dump pulse in
reverse-biased condition without damage, they are
switched to forward-biased condition in the event
of a fauit. The output transistors are dimensioned
so that they can cope with the current produced
through an 80 Q winding as a result of the load
dump pulse.

At the same time, the potential at DC is also
connected to ground via a Darlington transistor.
The outputs are gated via output transistors
reconnected to form Darlington transistors.

If a lamp is connected, the current may become so
high in the event of aload dump in conjunction with
the initial resistance of the lamp that the output
transistor and lamp may be destroyed.

The response threshold is defined with an external
voltage divider at the input LD. The reference
voltage for overvoltages is around 2 V/1.5 V, this
corresponding to a V,, response voltage of
approx. 30 V and a hysteresis of approx. 9 V.

In the event of positive overvoltages, every
short-circuit scan is also suppressed.

5.8 Cascading {master-slave operation)

Determination of master or slave is performed by
wiring the programming input PP at the U 6052 B:
Master : PP'to Vg

Alone : PP open

Slave :PPto GND

In “master” mode, the oscillator is connected with
Ry and C,, and the clock output CO is active.

If the receiver is operated alone, CO is disabled. In
"slave” made, the oscillator is blocked internally
and must be activated by the clock output of the
master; the slave’s clock output is disabled.
Themasterrecognises the startbitand decodesthe
first eight information bits. The slave also.
recognises the start bit, but decodes the second
eight information bits. '

Except for the synchronous clock control, the
functions for master and slave ate executed.
independently. The wiring and configuration in
master-slave mode is shown in Figs. 21 and 22.

5.9 Activation of 8 Ioglc outputs with
U 60528

Instead of being used for activation of relays, the
8 outputs can also be used for activation of a
downstrean digital circuit. The outputs must then
not be clocked: PO = GND.

The outputs must also not be gated by
overvoltages, i.e. LD = GND. Refer to Fig. 13.

The outputs are npn open collector transistors and
are capable of switching 200 mA and blocking up to
26 V. However, it must be ensured that no
overvoltages and no load dump can reach the
output transistors in this circuit configuration.-

6. Modified receiver U 60518

The U 6051B is a mask version of U 60528
possessing 4 relay outputs and 4 logic outputs,
refer to Figs. 14 and 22.

The relay outputs correspond to those of U6052 B.
The logic outputs are connected by means of an
aluminium mask to form an npn Darlington open
collector with integrated 22 V Z-diode. Clocking
and gating. by overvoltages are not possible. The
saturation voltage is less than 1 V for /; = 20 mA.
Overvoltages may reach the logic outputs only with
a series resistance of T kQ. ’

Power ed

by 1 Cm ner.

com El ectronic-Library

Servi ce CopyRi ght 2003



Qqé ) EX 8920096 0010840 b ENALGG
U 6050B-U 6051B

TELEFUNKEN ELECTRONIC U 60528
e, L _* o . T-75-45-07
el [7 [®] IIJ.'-'I Fh "L-‘Hfifi i}
Aosd g U s0s28 '
LJLJqJLp;.?m{iss '
% (oo |
4 PHE | :7 |
Fig. 12 ‘W input e

Veunt BYW 52
00 2000
T o '
8] 7] [i§) ﬁ‘ﬂ iul 1Bl [zl W [l

"ost D) U 60528
ul o II_I° &J‘ 5] I L LeI e
%Ttooo
Flg. 13 DATAinput waae
e i .
arwe t—c‘a ::\_% fg!] smi‘ i‘zooe
2010 100 uF
—
i8] ] [ F‘S'I ||Jﬂ 3] fz] [ [©
Rl ) U 60518
Ll L B e oI oG
I:mo ‘]]samjjco“ 1000 F" ':‘_*
DATA input " asre
Fig. 14
2000 .
% @ @ |J47 rL % [M @ ;
Rl )  Ueos2s
pEy T w g '
. Icm 000
F[g- 15 DATA input wnae

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



WuE D BN 8920096 unwaui"{'—ALaa T-75 45 07 §
U 6050B-U6051B
U 6052B : TELEFUNKEN ELECTRONIC

- }7 ) ..5';‘0 %@‘f ’l‘ avwsz Yo
H; Agsc 1000 100 uF
‘°°“‘1751Il| lIlI"IHH , IFII_IIJ'IFLI

[
D) u8050 B 20 D) U 60528
1

T 2] B ™ G Bl ] B [il 1T B GBI Bl B B L li'
woal] woaf] woal] woalj waal] woal| 10oaljoC 220
IpF 1000

Pyfvedyy L.

z
&
B
®
¢

[

Fig. 16
(1% DATA output
Cosc
H
Rasc 00Q
18 17 18] __[is |;14:| %’l 2] ["] Fo}
UB0s0 B -
8 7 8 |:st|
woa] 100al] woa|] waal] woq[] 10oaf] teaaf]cea -
l l o9 45400

Fig 17

VBatt

>4

HEEEIE S mitii o
sv | )
fs] [l [#) Fls'l pal ﬁﬂ iz) 1) [io _ ) . ) '

Aol [ U 60528

||
Fenatin

F‘g 18 9 55490

VM“L DATA output

]

|'l

““‘ﬁ'slhﬁarﬂﬂunﬁﬂnﬁ’a Hﬂm%ﬁ'ﬂﬁlanjﬂmmm
D) U6060 8 D) us0s08

1 2 3 2 5 e 7 8 If 1 2 3] 1e] ] BBl s |:9E|
woa[] woaf] woal] woaf] 1woal] woof] 100af) woa - woal] woof] woa]] 1woal] woaf] woal] 1oaf]1oa .

A A A A A A SR A A A R A A

Fig. 19

128

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



HHE D ﬂ BHEDU‘IE DDLD&QE T -ALGG

o U 6050B - U 6051 B
fTELEFUNKEN E;ECTRQN“ISV__; . U 6052B

" oo - TT5as07
e l;ﬂ T
- UB050 B veoso B '
m?"{mfj'j‘?q“f mlmlm.,lm:fmb@’mlfm:fm:f N
Flg. 20 . .

Vaart

IR

T LTS B ETEYEY, gﬁ”"?ﬂif}

(Y O 2 O ) O £ O = O (5 I )
Al [ U 80528B.
[o]

D) U 60528
1]

GGG O GF O BT G

| ETJ O 3 i O R 3 R O

3]
$p F § ool oo f g F

Flg.21 DATA Input aure
Vamt "
BYWS2 )
{_I:‘Z 51} [270xQ 200Q b: C;J_{ . 2050 00/ 'o.gwl 2000
W [f] Fs1 fa] R A (W fel rﬂ_ﬂlﬂﬁ‘ﬂﬁlﬁﬂﬁzl-.'
Roue U 60518 D) U 60518
TG TR | | | WG GO G BT Gl O
1% fon ZEX ' ERE:
DATA Input o

- nune
Fig. 22 -

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



WYE D BB 8920096 uumaua 1 EALGG
U 6050B - U 6051B '

U 6052B TELEFUNKEN‘" ELECTRONIC
Pin configuration (U 6050B) T-75-45-07 .
Pin Function )

1...8 Switch inputs §1...88

(2...9)

9(10) Ground GND )
10 {11) Data input stave DIS o -
11 (13) Cascading resst output CRO o S o
12 {14} Ciock output for cascading CO
13 {15) Ciock input for cascading Cl
14 {16} Cascading reset input CRI
15 (17) Data output DO

‘16 {18) RC-oscillator input OSC

17 (19) Stabilized voltage V4, ) . L L -
18 (20) Supply voltage V - . ) T

(1,12) N.C.
Pin configuration (U 6061B) Pin configuration (U 6052B)
Pin Function , Pin Function
{ 1) Ground GND ( 1) Ground GND
1( 2} Logicoutput DO1 1( 2) Relayoutput 01 .
2( 3) Logicoutput DO2 2{ 3) Relayoutput Q2
3( 5) Program pin pulsed output PO 3( 5) Program pin pulsed output PO
4 ( 6) RC-oscillatorinput OSC 4 { 6) RC-oscillatorinput OSC
5( 7) Datainput DI 5( 7) Datainput DI
6 ( 8) Program pin (tristate) PP } 6( 8) Program pin {tristate) PP L :
7 (10) Relay output RO1 7 (10} Relay output 03 -
8(11) Relay output RO2 8(11) Relay output 04
9(12) Ground GND . 9(12) Ground GND
(13) Ground GND {13} Ground GND
10 (14) Logic output DO3 10 (14) Relay output 05
11 (16) Logic output DO4 11 (15) Relay output 06
12 (17) Driver control DC ~12{17) Driver control DC
13(18) Supply voltage Vg 13(18} Supply voltage Vg
14 (19) Stabilized voltage V., 14 (19) Stabilized voltage V.,
16 (20) Load dump detection LD 15 (20) Load dump detection LD
16 (21) Clock output for cascading CO 16 {(21) Clock output for cascading CO
17 (22) Relay output RO3 17 (22) Relay output 07
18 (23) Relay output 04 18 (23) Relay output 08
(24) Ground GND (24) Ground GND _
(4,9,16) N.C. (4,9,16) N.C.

Numbers in brackets apply to SO package
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S U e6050B-U6051B
TELEFUNKEN ELECTRoNI¢ U 6052B
U 60508 Transmitter Jith recommended cin 1-75-45-07 °

U 6050 B Transmitter (with recommended circuitry)

Absolute maximum ratings
Supply voltage (static)

ey — o

no operation 60 s Vg 25 v
Ambient temperature range Tomb ~40...+85 °C
Storage temperature range Tag -565...+125 » °C
Junction temperature ] 160 ' °C

Power dissipation ’
Tomp=86°C Pt 810 mwW

[ ——

Maximum thermal resistance

Junction ambient DIP18 Rira 80 ) - K/w
S0 20 Rina 100 K/W
Electrical characteristics Min. . Typ. Max.
Vgat = 13.8 V, T, = 25 °C, reference: GND
Transmitter operated with recommended circuitry (Fig.. 8)
Supply voltage Vaat 6 i 16 v
6 V supply (without Ry, C)) Vsr Vstab 4.3 \"
Stabilized voltage Vstab . ' 5.2 \
Protection resistor Ry 510 Q
Filter capacitor Gy 100 uF
POR threshold Vs . 3.0 4.2 \
Current consumption Is 1.5 mA
Internal clamping Vy 143 . \"2
Switch input §1...58
Scan current .
Vsy...s6=0V) ~ls1..s8 2 mA
Leakage resistance Rgy...s8 1.8 3 kQ
Internal reference Viet 2.5 : \
Recommended protection resistor Rsy...s8 100 Q .
Internal clamping Vo128 . 143 v ,
Oscillator input OSC
Internal discharge resistor Rp;s i 1.6 20 24 kQ _
Lower threshold - Vose 1.1 A
Upper threshold Vosc 3.3 ) v
Input current
(Vosc=0V) —los¢ 1 KA
Oscillator frequency
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U 6050B-U 6051B

T-75-45.07

TELEFUNKEN ELECTRONIC

U 60528

Clock input C!
Internal serial resistar Rch
Internal pull down resistor Regys
Threshold Ve
Clock output CO
Qutput current “high”
(Veo=0V) ~leo
Saturation voltage “low" Veo
Cascade reset Input CRI
Internal serial resistor Rean
Internal pull down resistor Rcpiz
Threshold ' Veri
Veri = 0 V: normal operation
Ve = Vs :reset
Cascade reset output CRO
Output current "high”
(Vero=0V) ~lero
Saturation voltage "low" Vero
Data output DO ‘
Saturation voltage “low”
(20 mA) Voo
Saturation voltage "high”
(20 mA] Voo/Vs
Current limitation
(Voo=0V) ~Ioo
Voo = Veau) o
Internal clamping vz
External protection resistor Rpo
Data input-siave DIS
Internal pull-up resistor Rps
Detection threshold Vois

Min. Typ. Max.

20
0.6

150

20
0.6

150

1.5
24

30
30

143
100

100
0.66:Vg

kQ

k@

'pA

kQ
kQ

pA

mA
mA
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| o U 6050B - U 6051B
TELEFUNKEN ELECTRoNIC U 6052B
U 60818, U 60525 Recetver with recomment 7-75-45-07

U 60561B, U 6052 B Receiver (with recommended circuitry)
Absolute maximum ratings

Supply voltage (static)

no operation 60 s Vs 25 ")

Ambient temperature range Tamb -40...+ 85 °C

Storage temperature range Tag —-566...+125 °C

Junction temperature 7] 125 °C .

Power dissipation :

(Torms = 86 °C) Prat 860 mwo
“ Maximum thermal resistance . X

Junction ambient Ria 75 K/wW

Electrical characteristics Min. Typ. Max.

Vaar =13.5 V, T, = 25 °C, reference GND

Receiver operated with recommended circuitry

Supply voltage Vaau 6 16 \Y

5 V supply .

(without R, C)) Vs Vsan 4.3 6 \

Stabilized voltage Vsiab 5.2 .V

Protection resistor R, 510 Q'

Filter capacitor o8 100 pF

POR threshold Vg 3.0 4.2 v

Cutrent consumption

(all outputs off) Is 2.0 mA

Internal clamping v, 14.3 A

Relay output 01...08 (U 6052 B); R01...R04 (U6051B)
Saturation voltage

{lo =150 mA) Vo 0.5 v

Relay coil resistance Ry . 80 Q

Collector current

(normal operation) Io 200 mA

Collector pulse current .

{load dump) lop 1.5 A

Threshold short circuit detection o ! -
(output activated) Vos 2 v i
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U 6050B-U6051B
U 60528 :

. Min.
Logic outputs DO1...D04 (U 6051B)
Saturation voltage
(lo =20 mA) Vo
Collector current lo
Internal clamping v,
Threshold short circuit detection Vos
Oscillator input OSC
Internal discharge resistor Rps 1.6
Lower threshold Vosc
Upper threshold Vosc
Input current
Vosc=0V) =losc
Frequency fosc 1.0
Data input D}
Threshold Vo
Internal pull down resistor Rp,
Internal clamping Vs
Input current
Vp=0V) - =l
External protection resistor R 100
Programm pin PP
Lower threshold Vep
Upper threshold Vep
Pin PP open Vep
Input current
(Vpp=0V) ~lep
(Vep=Vs) . Ipp
Pin PP: | operation mode
open single
GND slave
Vs master
Clock output CO (activated only in master mode)
Output current "high*
(Vco =0V) N -Ilo
Saturation voltage "low* Vio
Separate driver control DC
External protection resistor Rpe : 200
Control current Ioe
Load dump reduction voltage Voc
134

o T-75-45-07
TELEFUNKEN ELECTRONIC

Typ. Max.

1.0 \"

30 mA

22 Vv

2 v

20 2.4 kQ

1.1 Y/

3.3 v

.. t pA

25.6 50.0 kHz

0.5-Vg v

100 kQ

14 v

1 HA

Q

043 Vg v

0.50- Vg v

0.27 -V v

30 pA

50 pA

150 pA

1 \")

Q

40 mA

2 \")

RPN —————— P
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S U 6050B-U 6051 B
TELEFUNKEN ELECTRONIC . U60b2B

Min. Typ. Max.
Load dump detection LD T
Recommended voltage divider 270/20 kQ T-75-45-07
Load dump threshold Vio . 2114 Vv
Load dump threshold Vet C T 30721 v
Internal clamping v, ' -7 oy

Input current o , ‘ |

Vp=0V) -lo ' : 1 BA
Program pin Pulsed Qutput PO

Recommended voltage divider 150/39 kQ

Threshold pulsed output off Vo 207227 v
Threshold pulsed output off Vaau - 10/11 v
Internal clamping vy T 7 v
Input current o T
Veo=0V) ~ko 1 pA
Input current .

(Voo = Vg) Io 1 pA

Vep =0V : static output
Vep=Vs :pulsed output

IC power consumption
(Voax=16V, V,,,=0.5V,

sat

eight 80 Q relays activated,

Ry =200 Q)

U 6052 B static Pt 1130 mw
U 60528 pulsed Pt 500 mw
U 6051 B static Prot 750 mw

U 6051 B pulsed Py 475 mw
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U6050B-U6051B
U 60528 7 ) TELEFUNKEN ELECTRONIC

T-75-45-07

Dimensions in mm

233max
p . 782
] 231 max =038 742

al\
V —S;max l

=

975
815

mnnﬂmmmnmﬂ“

D =

b, b, 8, . . 0 8 1 B, - 5020

138

-
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- _ .~~~ 777 uU6050B-U6051B
TELEFUNKEN ELECTRONIC U 60528

T-75-45-07 .

Dimensions in mm

] 75 _17
D) g0
L/ SR
oo H LT .. S0 24

137
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