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TELEFUNKEN ELECTRONIC ' U 6055B-U 6056B
MICROCOMPUTER CONTROLLED LOCAL MULTIPLEX SYSTEM

Technology: Bipolar /IT?Q,L[ <. o7
Application:

Transmitter (U6055 B) and receiver (U 6056 B) for "parallel-serial- parallel“-canvers:on of a 8 or 16 bit
data word via a single data line, working as pP-interfaces.

Features:

® 8/16 bit parallel-serial-parallel @ Transmitter and receiver prepared for ,[
conversion master/slave operation

® Only a single data line is necessary @ Transmitter data output short circuit

® Quadruple comparison of the data protected
signal for high transmission safety ® Transmitter can be powered via data line

@ Minimum of peripherals @ Wide supply voltage range f

@ All output memories are reset if data line ®: Meet the demands of VDE regulation 0839

is disturbed @ Load dump protected

@ Disturbed data line is displayed

Cases:
14 pin dual inline plastic (U 60658, U 6066 BE
16 pin SO plastic (U 6055 B-FP) .
20 pin SO plastic (U 6056B-FP) .

T1.2/2113.0690E
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1. Functional description of transmitter and receiver

1.1 Power supply

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

Suggested dimensions: Ry, =
(Figs. 6 and 13).

An integrated 14 V Z-diode is located between Vg
and GND in each case.

1.2 Oscillator

All timing in the circuits is derived from an RC-
oscillator in each case; the oscillator’s charging
time ¢, is determined by an external resistor R,
and its discharge time t, 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,= 20 must be selected for stability
reasons. The minimum value of R, should not be
less than 68 kQ.

610 Q, Cy =100 yF

Recommended frequencies and dimensio'ning:
fyansmitter= 6.4 kHz; Cooc= 1 nF; R ,.=200kQ
=26.6 kHz; C =220 PF; Ry =200 kQ

osc
Times derived from the transmitter frequency
(6.4 kHz):

racaiver

Start pulse :312ps

QOne bit :1586 ps

Information bit : 1566 ps

Zero bit 1166 ps

Information unit 1626 ps

Data word +5 ms+312 ps start bit
Data pause :9.688 ms
Transmission cycle :16ms

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

T-75-45-07
1.3 5Vsupply

Boththetransmitters and receivers canbe supplied
from one stabilized, noise-free 5 V voltage source.
In this case, the series resistor and the filter
capacitorare not required, Pin V stab IS also supplied
by the 5 V supply.
(Figs. 12 and 14).

2. Functional description of the transmltter
U 60558

The mode of operation corresponds to that of
transmitter U 6050B. The difference is that the
U 6055 B cyclically scans the contents of an 8-bit
shift register (SR) instead of 8 switches and
transmits the result to the receiver as a serial data
word viathe data line. The SR is normally loaded by
a microcomputer.

2.1 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. 3)

2.2 ONdelay 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 6055B to a basic condition. In contrast to the
U 6050B, the data output Is not disabled at the
start and is thus immediately ready for operation.
The U 6055 Bis normally operated with a stabilized
voltage in conjunction with a microprocessor.

Power ed by | Cni ner.
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Data

Start
pulse

§ms O ms

15 ms a9 8374 @

Fig. 3

2.3 Loading the shift register

Loading of the shift register is controiled in the
known way by the three inputs DIN, CLK and
EN. No data can be inserted inthe shiftregisterwith
EN = “low".IfEN="high", theinfarmation fromthe
microprocessor present at the data input DIN is
transferred to the shift register with the positive
edge of CLK and advanced by one position with
every further positive edge from CLK. The eighth
flip-flop is a master-slave flip-flop: the information
oftheeighthflip-flopistransferred to the slave with
avery negative edge from CLK and is available at the
output DOUT.

The information is transferred to the buffer by the
negative ENable edge, and only as from this
moment is new information transmitted via the
data line.

DIN, CLK and EN are high-resistance inputs and
possess aswitching threshold of approx. 1.8 V. The
output DOUT is an open-collector output.

The maximum clock frequency is 50 kHz.

2.4 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. 7. 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 (Figs. 4 and 5).

sl

—1f T e
| M" Data
J Ul — Iﬂﬂ master
103 f Cast;ade
L : 1 rese!
I
i iL 89 8513 €
Fig. 4
JAmnnaann Data
o
| 5 sun
10Oms Sms__ |
15ms

89 e573 &

Fig. 6

The master transmits the start bit and the first
eight information units; in this time, the frequency
divider of the slave is disabled by the master's
cascade reset. After the last master information
unit, the slava 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 data
interval is 5 ms. 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

143
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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. 9.

There are several possibilities of foading the two
shift register of master and slave:

a. DIN and CLK of master and slave are parallel-
connected. One separate ENable line for master
and slave in each case. Loading of the shift
registers takes place separately, Fig. 7.

b. CLK and ENable are parallel-connected and
DOUTyaser connected with DINg ave.
The data word is loaded as a 16-bit word, Fig. 8.

¢. Any combinations of U 6050B and U 6055 B
are possible. Figs. 10 and 11.

2.5 Data output DO
The data output is a push-pull output which is
short-circuit proof both with respect to ground and
Vaan: 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 Zener diode.
vBa“ seesn1
COSC

¢ ls100 [JRose

ar i hhd m

D)

1 2 3] ) ] I [
1000 '
DO ODIN OENABLE CLK
Fig. 6

3. Functional description:
receiver U 6056 B

Reception of the information arriving from the
transmitter, decoding of the data word and storage
in an output memory which can be read out serially
via a microprocessor. .

U 60658

- scanning sufficiently precise,

3.1 Data decoding 1-75- 45 07

If a negative edge appears at the data input, the
receiver checks whether a’start pulse or a fault is
present by measuring the duration of the pulse. (A
minimum time must be observed). [fthere is a fault,
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
ignaredifthereis no 8-bit string owingtoafaultora
synchronism. The receiver is synchronized by each
one bit; scanning of the information takes place in
the middle of the information bit. In order to make
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 guaranteeing reliable data recognition.

3.2 Data check

The data read into the' 8-bit overflow store are
compared with the contents ofthe 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
resuit.

After coincidence has been established two or four
times (programmable pin 2/4), the contents of the
bufferare compared with the contents ofthe output
memory. [fbothareidentical, the 4-stage counteris
reset and no new information is transferred to the
output memory. If the contents of the two
memories differ, the data word must have changéd
and is transfaerred into the output memory. Since
the period of a data transmission is 15 ms, this
results in a minimum delay time of 60 ms resp.
30 ms for detection of a change of the data word.
Faults on the data line and switch houncing may
lead to an extension of the delay time.
Precondition to transfer the data word into the
output memory: Input P/S must be in high
potential.

3.3 Safety condition and wire break
detection, output BD

If no data reach the receiver owing to a break in the
data line orashort-circuitto ground or Vg, alloutput
memories are reset after approx. 60 ms. In this
case, output BD assumes low potential as long as
data transmission is interrupted. The output BD is
an open-collector output.
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3.4 Cascading (master-slave operation)

Determination of master or slave is defined by
connection of the PP:

Master : PP to Vg
Alone :PPopen
Slave :PPto GND

In "master” mode, the oscillator is connected with
R,4 @nd G, and the clock output CO is active.
In "slave” mode, the oscillator is blocked and must
be activated by the clock output of the master.
Themasterrecognisesthestart bitand decodesthe
first eight information bits. The slave also
" recognises the start bit, but decodes the second
eight information bits.

There are several possibilities of cascading here as

well:

a. CLK and DOUT are parallel-connected in each
case. Each shift register can be read out
individually by a separate P/S line. Fig. 15.

b. CLK and P/S are parallel-connected in each
case. DOUTy,agrer and DINg, 4y areconnected
with each other. The 16-bit data word can be
read out seriallyviaDOUTg 4,z Inoneoperation,
Fig. 16.

¢. Combinations with U 6051B/U 6052B and
U 6056 B, Figs. 17 and 18,

v,

Batt Ic

3.5 Loading and reading out the shift register
Loading and reading out of data from the shift
register is controlled by the three inputs DIN, CLK
and P/S:

Inputs P/S = high: Parallel operation; no data can
be read out of the shift register.
Data which arrive via the data
line are stored in the shift
register. Output DOUT s
disabled (high-resistance).

Input P/S=low: Serial operation; the infor-
mation available at DIN is
transferred to the shift register
by the positive edge of CLK and
advanced by one position by
every further positive edge. The
data word appears at DOUT.

The maximum. clock fl:equency is 60 kHz.

The eighth flip-flop is a master-slave flip-flop: the
information of the eighth flip-flop is transferred to
the slave with every negative edge from CLK and is
available at the output DOUT.

DIN, CLK and EN are high-resistance inputs and
possess aswitching threshold ofapprox. 1.8 V. The
output DOUT is an open-collector output.

3.6 Input4/2

The number of comparisons can be defined by the
wiring configuration of input 4/2:

4-fald comparison : Input 4/2 open

2-fold comparison : Input 4/2 connected to Vg

ansiire

'0SC
510Q
oo 6“‘“‘ L S

"R [ [l BlG

MIFIIEIIJTIFLITII?I

) U 6055 B D)

u60s58

'anTJLlﬁJILILJLEBLz__I SJ'LTJLEJMLTJM'7

Lo Joanec
00 OiN ENABLE CLK

Fig.7

Stave
ENABLE
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Pin configuration (U 6055 B) Pin configuration (U 6056 B)
Pin Function Pin Function
1( 1) Dataoutput DO 1{ 1} Ground GND
2 ( 3) Serial data input from microprocessor DIN 2 ( 2) Serial data input of the shift register DIN
3{ 4) Enable input EN 3 ( 4) Parallel/serial switch-over P/S
4 ( 5) Serial data output DOUT 4 ( 5) Clock input for shift register CLK
6 ( 6) Clockinput from microprocessor CLK 65 ( 7) Serial data output for the
) microprocessor DOUT 1
6 ( 7) Data input slave DIS 6( 9) 2/4-fold comparison 2/4- '
7 ( 8) Ground GND 7 (10) Output wire break detection BD:
'8 { 9) Clock output for cascading CO 8{11) Clack output for cascading CO
9 (10) Cascading reset output CRO 9 (12) Program pin PP
10 (11) Cascading reset input CRI 10 (13) Data input of data line DT
11 (12} Clock input for cascading Cl 11(3.6,8,14,15,16,17) NC
12 (13) 'RC-oscillator input 0SC 12 (18) RC-oscillator input 0SC
13 (14) Stabilized voltage V,,,;, 13 (19) Stabilized voltage V,,,,,
14 (16) Supply voltage Vg 14 (20) Supply voltage Vg
(2,16) N.C.

Numbers in brackets apply to SO package

U 6056 B Transmitter

Absolute maximum ratings
Transmitter operated with recommended circuitry

Supply voitage (static) Vs 25 "V
Ambient temperature range Tamb ~40...+85 °C
Storage temperature range ' Tstg -565...+125 :’C
Junction temperature T 1560 °Cc
Power dissipation - :
Tamp =86 °C Py 720 B mw - .
Maximum thermal resistance
Junction ambient DIP 14 Rina 20 K/w
S0 16 Ripa 105 K/w
i
3

149
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Electrical characteristics Min. Typ. Max.

Vga = 13.8 V., T, = 25 °C, reference point: GND -
Transmitter operated with recommended circuitry

Supply voltage Veart 6 : . 16

A
5 Vsupply (without Ry, G} - Vs 4.3 . \'s
Stabilized voltage ‘ Vb 5.2 A
Protection resistor - Ry 510 . Q
capacitor Cv 100 uF
POR threshold A 3.0 ‘ 4.2 v
Current consumption s 1.0 mA
Internal clamping Vz . 143 ) Y
Input Data DIN
Input Clock CLK - ‘ -
Input Enable EN s
Treshold voltage Vin 16 1.8 ’ 2.1 v
Input current (Vjy =0 V) -In ’ 2 pA :
Internal pull down-resistor Ay 100 kQ E
Clock frequency fork 60 kHz t
Delay time CLK-Dqy, ¢ 10 us ' :
Clock pulse length t 12 - S 1]
Waiting time between 2 clock ins t 50 . ps
Waiting time EN-CLK t 1 ’ us
Oscillator input OSC ’
Internal discharge resistor Rps 1.6 20 24 kQ
Lower threshold Vosc 1.1 \
Upper threshold Vosc 3.3 v
Input current . i
Vosc=0V) =losc 1 HA
Frequency fosc 1.0 6.4 20 kHz
Clock Input CI ) | »
Threshold voltage Vg 2.0 v :
Internal puil down-resistor Rg 100 kQ E
Input current :
Ve=0V) ~le 2 uA
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Clock output CO Min. Typ. Max. )

Output current “high* o .

(Veo=0V) o .l : 150 pA
Saturation voltage “low" (150 pA) Veo© 0.3 Vv
Current capability Ieo L 1 mA

Cascade reset input CRI

Threshold voltage Vert 20 ) v .
Internal pull down resistor Regy 100 kQ
Input current e 2 pA :

Veai = 0 V: normal operation
Veri = Vs : reset status

Cascade reset output CRO

Output current "high”

(Vero=0V) ' ~lero _— - 150 FA
Saturation voltage “low” (150 pA) Vero ) 03 \
Current capability lero 1 mA

Data output DO

Saturation voltage “low” (10 mA)) Voo . 1.5 v

Saturation voltage "high” (10 mA) Voo,Ys 24 v

Current limitation : i

(Vog=0V) ~Ioo 30 mA :

(Voo = Vaan) Ioo 30 mA

Internal clamping vy V 14.3 . \"

External protection resistor Ryo 100 - Q

Data input slave DIS '
Internal pull up resistor Rois 100 . kQ
Detection treshold Vois 2.0 o v .

Serial data output DOUT - open collector-

Saturation voltage (1 mA) Voour 0.2 Vv

Current capability bour 1 mA

Reverse current Ihour i 5 pA |

Rise time, R, =51 kQ t 2 us ' -

Fall time, Ry =51 kQ t : 200 ) ns

JU—
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U 6056 B Receiver

Absolute maximum ratings
Receiver with recommended circuitry

' Supply voltage (static)
Ambient temperature range
Storage temperature range-
Junction temperature
Power dissipation

Tymo= 86 °C
Maximum thermal resistance

DIP 14
S0 20

Junction ambient

Electrical characteristics

: . T-75-45-07

Viait =13.5 V, T, = 25 °C, reference point: GND .
Receiver operated with recommended circuitry

Supply voitage
5 V supply (without Ry, G}
Stabilized voltage

Protection resistor
capacitor

POR threshold
Current consumption

Internal clamping

Input Data DIN

input Clock CLK
input Parallel, Serial P/S

Threshold voltage
Input current (Vjy=0V)

Internal pull down resistor

Clock frequency

Delay time CLK-D,,,;

Clock putse tength

Waiting time between 2 readings
Waiting time EN~CLK

Vs 25 N/
Tomb ~40...+85. °C
Toa -56...4+125 °C
7 160 ) °C
Pt 720 ‘mwW
Rinsa 90 K/wW
Rinia 100 . KW
Min. Typ. Max.
Vaan 6 16 v
Vg 4.3 v
Veian 5.2 \Y
R, 510 “Q
Cy 100 - uF
Vg 3.0 42 '
Is 1.5 20 mA
v, 14.3 - -V
Vi 1.6 1.8 2.1 v
- 2 vA
Ry 100 , kQ
fcu( 50 kHz
t 10 us
t 12 us
Tt 40/80 ms
. .
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(ZETITREN ELE - T-75-45-07
Min. Typ. ' Max.
Serial data output DOUT
Saturation voltage (1 mA) Voour 0.2 v
Current capability loour 1 mA
Reverse current bbout 5 pA
Rise time, A, =51 kQ t 2 ps
Fall time, R, =51 kQ t 200 ns .
Oscillator input OSC f
Internal discharge resistor Rnis 1.6 24 kQ
Lower threshold Vosc 1.1 v
Upper threshold Vosc - 33 .V
Input current
(Vosc=0V) —losc 1 HA
Frequency fose 1.0 25.6 500  kHz
Data input DI
Threshold voltage Vo 0.6 Vg v
internal pull down resistor Ry, 100 kQ
Internal cltamping V; 14.3 v
Input current :
(Voy=0V) =In; 1 KA !
External protection Ry, 100 Q :
Program pin PP
Lower threshold Vep 0.24 - Vg v
Upper threshold Vep 0.50 Vg A"
Pin PP open Vep 0.37-V, \
Input current
{(Vep=0V) ~lpp 50 pA
(Vep=Vg) Iep 50 KA
Pin PP: | operation mode
open single
.GND slave
Vs master ;
Clock output CO t
Output current "high*
Veo=0V) ~leo 150 pA |
Saturation voltage "low” (150 pA) Veo 1 \' t
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' TELEFUNKEN ELECTRONIC

Min. Typ. Max. ) N
Wire break detection BD {open collector) .
Saturation voltage (1 mA) Vo 0.2 \'
Current capability lsp 1 mA
Reverse current fep ) 5 A
Input 2/4
Threshold voltage ’ Vya 16 1.8 2.1 Y] ,
Input current
(Vya=0V) —lys } 2 BA
Internal pult down resistor Ry 100 kQ

Pin 2/4 open : 4-fold comparison
Pin 2/4 to Vg : 2-fold comparison

164
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Dimensions in mm J—

TELEFUNKEN ELECTRONIC

200 max
| 7.82
[ 19.8 max =03[B] 742

6.4max l

0.39max

9.76
8.1

Case
DIP 14

6.2

} P 50

e i | (a3

0min @L_ 8-;2 385 max
- - Oi5]8x o2

@ 6.0

18H 15H I4H I3H IZH ‘IIH 10H SH

9.85 max

0.25

N

)

—

awiogs
10 OIN
Tecestans

IIILIL - .

b . ) 165
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- TELEFUNKEN ELECTRONIC

O Trsasor

Dimensions in mm

129 925
121 a7

' =] . 03 | S m——

245 ; - 270, 93 B

225 | ' : ; f {7a8) —u . R

i 1 . 3 tH—t—t—t—i i F: % "

Qlmin (f77) @0 0x “7;:5 :
1045 ] ’ :
-

TLL LS S

D 1 g

TTOLO0000T. .. o
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