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Connector M23, 12-pin 

SSI/Gray

Pin Signal Explanation

1 GND Ground connection

2 Data+ Interface signals

3 Clock+ Interface signals

4 N. C. Not connected

5 N. C. Not connected

6 N. C. Not connected

7 N. C. Not connected

8 U
S

Supply voltage

9 SET Electronic adjustment

10 Data– Interface signals

11 Clock– Interface signals

12 CW/CCW Counting sequence when turning

Screen Screen on the encoder side connected to the housing. On the control side connected to earth.

Connector M23, 12-pin and cable outlet, cable 12-core 

SSI/Gray + Incremental

Pin Color wires Signal Explanation

1 Red +U
S

Supply voltage

2 Blue GND Ground connection

3 Yellow Clock+ Interface signal

4 White Data+ Interface signal

5 Orange SET Electronic adjustment

6 Brown Data– Interface signal

7 Violet Clock– Interface signal

8 Black ¯ B Signal line

9 Orange/black CW/CCW Counting sequence when turning

10 Green ¯A Signal line

11 Gray A Signal line

12 Pink B Signal line

Screen Screen on the encoder side connected to the housing. On the control side connected to earth.

Connector M23, 12-pin and cable outlet, cable 12-core 

SSI/Gray + Sin/Cos

Pin Color wires Signal Explanation

1 Red +U
S

Supply voltage

2 Blue GND Ground connection

3 Yellow Clock+ Interface signal

4 White Data+ Interface signal

5 Orange SET Electronic adjustment

6 Brown Data– Interface signal

7 Violet Clock– Interface signal

8 Black Sin– Signal line

9 Orange/black CW/CCW Counting sequence when turning

10 Green Cos– Signal line

11 Gray Cos+ Signal line

12 Pink Sin+ Signal line

Screen Screen on the encoder side connected to the housing. On the control side connected to earth.

�	/�������:���
�����	���

The maximum speed is also dependent on the shaft type.
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SSI data format singleturn

Clock +

Bit

Singleturn

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

M
S

B

L
S

B

E
R

R
D

IG

E
R

R
S

I

E
R

R
S

Y
N

C

Bit 1–18: Position Bits

 •

 •

Bit 19–21: Error Bits

 • ERRDIG: Failure message about speed. If this failure occurs during the position building procedure it will be indicated by the 

ERRDIG-Bit.

 • ERRSI: Light source monitoring failure.

 • ERRSYNC: Contamination of the disc or scanning system. During the determination of the position, an error has occurred since 

the last SSI transmission. The error bit will be deleted during the next data transmission.

The evaluation of the error bits has to be realized in the PLC.

The provided error bits don’t have to be used by the PLC compulsorily.

Example

If the resolution of the absolute encoder is set on 13 bits, 16 bits are provided by the encoder: 13 data bits and 3 error bits.

If the PLC is not able to evaluate the error bits, the PLC has to be set on a resolution of 13 bits. Then the error bits have to be 

masked out by the PLC.

SSI data format multiturn

30 Bits

Clock +

Bit

SingleturnMultiturn

1
G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G GG

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33

AA
+1

A
–1

A
–2

A
–3

A
–4

A
–5

A
–6

A
–7

A
–8

A
–9

A
–10

A
–11

A
–12

A
–13

A
–14

A
–15

A
–16

A
–17

A
–18

A
+2

A
+3

A
+4

A
+5

A
+6

A
+7

A
+8

A
+9

A
+10

A
+11

E
R

R
D

IG

E
R

R
S

I

E
R

R
S

Y
N

C

 

Bit 1–12: Position Bits multiturn

Bit 13–30: Position Bits singleturn

Bit 31–33: Error Bits

27 Bits

Clock +

Bit

SingleturnMultiturn

1
G G G G G G G G G G G G G G G G G G G G G G G G G G G G G G

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

AA
+1

A
–1

A
–2

A
–3

A
–4

A
–5

A
–6

A
–7

A
–8

A
–9

A
–10

A
–11

A
–12

A
–13

A
–14

A
–15

A
+2

A
+3

A
+4

A
+5

A
+6

A
+7

A
+8

A
+9

A
+10

A
+11

E
R

R
D

IG

E
R

R
S

I

E
R

R
S

Y
N

C

 

Bit 1–12: Position Bits multiturn

Bit 13–27: Position Bits singleturn

Bit 28–30: Error Bits

Error Bits

 • ERRDIG: Failure message about speed. If this failure occurs during the position building procedure it will be indicated by the 

ERRDIG-Bit.

 • ERRSI: Light source monitoring failure.

 • ERRSYNC: Contamination of the disc or scanning system. During the determination of the position, an error has occurred since 

the last SSI transmission. The error bit will be deleted during the next data transmission.

The evaluation of the error bits has to be realized in the PLC.

Example

If the resolution of the absolute encoder is set on 27 bits, 30 bits are provided by the encoder: 27 data bits and 3 error bits.

If the PLC is not able to evaluate the error bits, the PLC has to be set on a resolution of 27 bits. Then the error bits have to be 

masked out by the PLC.
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Electrical interfaces sine 0.5 V
pp

Power supply Output

4.5 ... 5.5 V Sine 0.5 V
pp

Signal before differential generation at load 120 Ω at U
S
 = 5 V 

Signal diagram for clockwise rotation of the shaft looking in direction “A” (shaft)

2.5 V

2.5 V

0.5 V

0.5 V

360° el.

90° el. COS+ COS–

SIN+ SIN–

soC ,soC ,niS ,niS slangis ecafretnI Signal before differential generation at load 120 Ω Signal offset

Analog differential 0.5 V
pp

 ± 20 % 2.5 V ± 10 %

Signal after differential generation at load 120 Ω at U
S
 = 5 V 

Signal diagram for clockwise rotation of the shaft looking in direction “A” (shaft)

COS+ ... COS–

SIN+ ... SIN–

0 V

0 V

1 V

1 V

360° el.

90° el.

Incremental pulse diagram for clockwise rotation of the shaft looking in direction “A”, see dimensional drawing

Measuring step

A

Ā

B

B̄

90° el.

360° el.

Electrical interfaces HTL/TTL

9568�65�5;�552462??�=���!"���(�����0���

���*�$�����$0��'��#"�0�������"$�


���

�����
�%���%��	%����
������=��%�> :



A
B
C
D
E
F

H
I
J
K
L
M
N
O
P
Q
R
S
T

�1�85���7��5575<8�=��1�/�1�85���%

���8BED�DG7�'DM�

M�"���������	""��������
�
�����������	���	""��������� �###$��"%$"���
��&
����&���

��"���(��$�"��"�� 	��� ��������

��	�
�	�	,
	
���

�����#��"��,����.���	�
���	��
����*�������*��.��	/�������	�
������
<��	��	��6��
�$02*��.�	/�	��6����$�*��.�	����	��6����3N��	/$��,������.���*�,�.�L �3�
��6�0��37.
�	/$�
��F����0�*G"�N��	
���	�<��
	��������
����-����#�.�	����������-

OB(������� 2 �0�C0

�,�����#	�����"��,����.���	�
���	��
����*�������*��.��	/�������	�
������
<��	��	�
6����$ *��.�	/�	��6����$�*��.�	����	��6���0$23N��	/$��,�����0.���*�,�.�L��3�
��6C�
37.��	/$�
��F�����*G"�N��	
���	�<�	����������	���.���	�����-����������"���,���	����
���-�	���	����	��������
����"��,�����,��

OB(������� 2 �0�C2

; 
���

�����
�%���%��	%����
������=��%�> ��!"���(�����0����=�9568�65�5;�552462??

���*�$�����$0��'��#"�0�������"$�

https://www.sick.com/AFS_AFM60_SSI
http://www.sick.com/5312982
http://www.sick.com/5312982
http://www.sick.com/5312985
http://www.sick.com/5312985


O
n

li
n

e
 d

a
ta

 s
h

e
e

t

SICK AG | Waldkirch | Germany | www.sick.com

SICK At A GlAnCe

SICK is one of the leading manufacturers of intelligent sensors and sensor solutions for industrial applica-

tions. A unique range of products and services creates the perfect basis for controlling processes securely 

DQG�HIÀFLHQWO\��SURWHFWLQJ�LQGLYLGXDOV�IURP�DFFLGHQWV�DQG�SUHYHQWLQJ�GDPDJH�WR�WKH�HQYLURQPHQW��

We have extensive experience in a wide range of industries and understand their processes and require-

PHQWV��:LWK�LQWHOOLJHQW�VHQVRUV��ZH�FDQ�GHOLYHU�H[DFWO\�ZKDW�RXU�FXVWRPHUV�QHHG��,Q�DSSOLFDWLRQ�FHQWHUV�LQ�
(XURSH��$VLD�DQG�1RUWK�$PHULFD��V\VWHP�VROXWLRQV�DUH�WHVWHG�DQG�RSWLPL]HG�LQ�DFFRUGDQFH�ZLWK�FXVWRPHU�
VSHFLÀFDWLRQV��$OO�WKLV�PDNHV�XV�D�UHOLDEOH�VXSSOLHU�DQG�GHYHORSPHQW�SDUWQHU�

Comprehensive services complete our offering: SICK lifetime Services provide support throughout the ma-

chine life cycle and ensure safety and productivity. 

For us, that is “Sensor Intelligence.”

WOrldWIde preSenCe:

Contacts and other locations � www.sick.com


