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1

8

9

15

Pin ID Incremental 
Encoder 

ID Absolute 
Encoder 

ID Additional Input ID Encoder Supply 

1 A Channel A       

2 A\ A inverted       

3 B Channel B       

4 B\ B inverted       

5 R Reference pulse 1) D Data input     

6 R\ R inverted 1) D\ D inverted     

7   C Clock output     

8   C\ C inverted     

9       ES Encoder supply 2) 
+5 VDC / 500 mA 

10      Reference pulse +24 VDC 1)   

11      Reference pulse GND 1)   

12       EG Encoder supply ⊥ 

13       ES Encoder supply 3) 
+24 VDC / 300 mA 
external voltage from 
terminal block 

14         

15         

� � ����������� ����!������������������������������"����������"�#����"���$����!����%�#�������������������������%
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Pin Assignment 

1 Feed for external encoder supply max. +24 VDC 

2 GND 

3 Input reference enable switch +24 VDC 

4 Input reference enable switch GND 

������
���
 ����	��

+24 VDC Supply

Reference Enable Switch

Z1

Z2

Z3

Z4
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Data Access VD Data 
Type 

VD Module 
Type 

VD 
Chan. 

R W Description 

Data word 0 WORD Transp. In 0 �  Module status 

Data word 1 INT32 Transp. In 2 �  Counter value 

Configuration word 4 INT32 Transp. In 8 �  Counter value at positive edge of the reference enable 
switch 

 INT32 Transp. Out 8  � Threshold value 1 

Configuration word 6 INT32 Transp. In 12 �  Counter value at negative edge of the reference enable 
switch 

 INT32 Transp. Out 12  � Threshold value 2 

Configuration word 8 WORD Transp. Out 16  � Incremental encoder / comparator control 

Configuration word 12 WORD Transp. In 24 �  Module status 

Configuration word 14 WORD Transp. In 28 �  Module type 

 WORD Transp. Out 28  � Module configuration 



��� ����� ��	
��
��

���
�����	��������
��
�
	����������������	���

������������������	
�������
��������
����
���������
��������������

���
�����
��	���������
������������

������������
����
���������
�����������������������������
��

Data Access VD Data 
Type 

VD Module 
Type 

VD 
Chan. 

R W Description 

Data word 0 INT32 Transp. In 0 �  Counter value 

Data word 2 WORD Transp. In 4 �  Module status 

Configuration word 4 INT32 Transp. In 8 �  Counter value at positive edge of the reference enable 
switch 

 INT32 Transp. Out 8  � Threshold value 1 

Configuration word 6 INT32 Transp. In 12 �  Counter value at negative edge of the reference enable 
switch 

 INT32 Transp. Out 12  � Threshold value 2 

Configuration word 8 WORD Transp. Out 16  � Incremental encoder / comparator control 

Configuration word 12 WORD Transp. In 24 �  Module status 

Configuration word 14 WORD Transp. In 28 �  Module type 

 WORD Transp. Out 28  � Module configuration 
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Slot CAN ID 1) Word 1 Word 2 Word 3 Word 4 

1 542 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

2 543 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

3 544 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

4 545 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

( / �������0�%!1�2�3
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�����'���������������������������������������������������������������(����#

                Bit Description 

                12 - 15 x .... Not defined, masked out 

                11 0.... Counter value not taken 
1.... Counter value is taken with the first positive edge on the 

reference enable switch 

                10 0.... Counter value not taken 
1.... Counter value is taken with the first negative edge on the 

reference enable switch 

                9 0.... If bit 8 and bit 9 = 0, then the load is in the valid range or the 
supply is not switched on 

1.... 5 V encoder supply overload or short-circuit 

                8 0.... If bit 8 and bit 9 = 0, then the load is in the valid range or the 
supply is not switched on 

1.... 5 V encoder supply is not loaded 

                7 0.... Referencing is taking place 
1.... Counter is referenced (resetting takes place when the reference 

command is received) 

                6 Changes state each time referencing takes place 

                5 x .... Not defined, masked out 

                4 Output status of the comparator 

                2 - 3 x .... Not defined, masked out 

                1 Level of the reference enable switch 

                0 1) Bit 0 in configuration word 14 = 0  
Level of the reference pulse 

2) Bit 0 in configuration word 14 = 1  
Level of the combination of reference pulse and reference enable 
switch 

 Normal and inverted reference pulses are differentiated. 
Switching takes place using bit 2 in configuration word 14 (see 
following explanation). 

x x x x       x  x x     

15       8 7       0   
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Reference Pulse Reference Enable Switch Bit 0 in Data Word 0 

0 0 1 

1 0 1 

0 1 0 

1 1 1 

%��	��	���	
	�	��	�
���	�

�����������������������������������	����	��	�	���
���	��	
	�	��	�	����	�������������

������������� 	����	��	�	���
���	����	��	���	
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���	��	
	�	��	�	����	�������������

������"�#�����	
	�	��	�!���	$����#�����	
	�	��	�	����	�������$

Reference Pulse Reference Enable Switch Bit 0 in Data Word 0 

0 0 1 

1 0 1 

0 1 1 

1 1 0 
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                Bit Description 

                12 - 15 0 

                11 0 ....Counter value not taken 
1 ....Counter value is taken with the first positive edge on the 

reference enable switch  
(see configuration words 4 and 5) 1) 

                10 0 ....Counter value not taken 
1 ....Counter value is taken with the first negative edge on the 

reference enable switch  
(see configuration words 6 and 7) 1) 

                8 - 9 0 

                7 0 ....5 V encoder supply off (default) 
1 ....5 V encoder supply on 

                5 - 6 0 

                4 0 ....No effect on counter 

1 Clear counter (reference) 

 With the positive edge on bit 4, the counter is cleared depending 
on the control signal in configuration word 14 (write). Before 
further referencing, bit 4 must be reset and set again. 

                3 0 ....Comparator off 
 The comparator output is set to the level given in bit 0. 

1 ....Comparator on 

                2 0 ....Unconditional comparator output 
The comparator output is set to the level given in bit 0, if 
threshold value 1 < counter ≤ threshold value 2 

1 ....Conditional comparator output 

 The comparator output can be controlled in two ways: 

 a) Using the reference enable switch, if bit 15 is reset in 
configuration word 14. 

 Reference enable switch = 1 
The comparator output is handled as with 
"Unconditional comparator output". 

 Reference enable switch = 0 
The comparator output is set to the inverted level of 
bit 0. 

 b) In TPU operation using the TPU-IN line. The line is 
handled using LTX functions (e.g. with LTXdo0()). TPU 
operation is defined by setting bit 15 in configuration 
word 14.  

 TPU-IN line = 1 
The comparator output is handled as with 
"Unconditional comparator output". 

 TPU-IN line = 0 
The comparator output is set to the inverted level of 
bit 0. 

                1 0 

                0 Level of the comparator output 

0 0 0 0   0 0  0 0    0    

15       8 7       0   
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                Bit Description 

                8 - 15 Module code = $10 

                0 - 7 x .... Not defined, masked out 

0 0 0 1 0 0 0 0 x x x x x x x x   

15       8 7       0   

��������������������#��������
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                Bit Description 

                15 0.... TPU operation switched off 

1.... TPU operation switched on 
To be able to use TPU operation, the module must be operated 
on the CP Interface. 

 Channels A and B are switched through to the TPU (can be 
operated using LTX functions e.g. with LTXcab2()). 
Using the TPU-IN line, the signal source for the TPU-OUT line 
is selected. Both lines are operated using LTX functions 
(TPU-IN line e.g. with LTXdo0(), TPU-OUT line e.g. with 
LTXdi1()). 
A differentiation must be made as to if the comparator is 
switched on or off. 

 a) Comparator is switched off 
(bit 3 in configuration word 8 = 0) 

 TPU-IN = 0... TPU-OUT = reference pulse 

 TPU-IN = 1 TPU-OUT = reference pulse & reference 
enable switch (binary AND logic) 

 b) Comparator is switched on 
(bit 2 and bit 3 in configuration word 8 = 1, also compared 
to status of bit 2 in configuration word 8) 

 TPU-IN = 0... TPU-OUT = inverted level of bit 0 in 
configuration word 8 

 TPU-IN = 1... TPU-OUT = Level of bit 0 in configuration 
word 8, if threshold value 1 < counter ≤ 
threshold value 2 

                13 - 14 0 

                12 0.... Incremental encoder operation 
1.... Absolute encoder operation 

                6 - 11 0 

                5 0.... No effect on count direction 
1.... Reversed count direction 

                4 0.... Incremental encoder without comparator 
1.... Incremental encoder with comparator 

                3 0 

                2 0.... No effect on reference pulse 
1.... Reference pulse is inverted. This setting is used for encoders 

with a high pulse. 

                1 0.... Set counter immediately to 0. In data word 0 (module status), 
bit 7 is immediately set to 1. 

1.... Counter remains functioning. In data word 0 (module status), 
bit 7 is immediately set to 0 (conditional referencing). 

 Depending on bit 0 in configuration word 14, bit 7 in data word 0 
is set to 1 and cleared again with a positive edge on bit 4 in 
configuration word 8. 

                0 0.... Ignore reference enable switch 
 (referencing with reference pulse) 

Refers to bit 4 in configuration word 8. 

1.... Activate reference enable switch 
 (referencing with reference pulse and reference enable switch) 

 0 0 0 0 0 0 0 0 0   0      

15       8 7       0   
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Data Access VD Data 
Type 

VD Module 
Type 

VD 
Chan. 

R W Description 

Data word 0 WORD Transp. In 0 �  Module status 

Data word 1 INT32 Transp. In 2 �  Counter value 

Configuration word 4 INT32 Transp. In 8 �  Counter value at positive edge of the reference enable 
switch 

Configuration word 6 INT32 Transp. In 12 �  Counter value at negative edge of the reference enable 
switch 

Configuration word 8 WORD Transp. Out 16  � Absolute encoder control 

Configuration word 12 WORD Transp. In 24 �  Module status 

Configuration word 14 WORD Transp. In 28 �  Module type 

 WORD Transp. Out 28  � Module configuration 
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Data Access VD Data 
Type 

VD Module 
Type 

VD 
Chan. 

R W Description 

Data word 0 INT32 Transp. In 0 �  Counter value 

Data word 2 WORD Transp. In 4 �  Module status 

Configuration word 4 INT32 Transp. In 8 �  Counter value at positive edge of the reference enable 
switch 

Configuration word 6 INT32 Transp. In 12 �  Counter value at negative edge of the reference enable 
switch 

Configuration word 8 WORD Transp. Out 16  � Absolute encoder control 

Configuration word 12 WORD Transp. In 24 �  Module status 

Configuration word 14 WORD Transp. In 28 �  Module type 

 WORD Transp. Out 28  � Module configuration 
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Slot CAN ID 1) Word 1 Word 2 Word 3 Word 4 

1 542 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

2 543 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

3 544 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 

4 545 Count. LL Count. ML Count. MH Count. HH Status L Status H Free 
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                Bit Description 

                12 - 15 x .... Not defined, masked out 

                11 0.... Counter value not taken 
1.... Counter value is taken with the first positive edge on the 

reference enable switch 

                10 0.... Counter value not taken 
1.... Counter value is taken with the first negative edge on the 

reference enable switch 

                9 0.... If bit 8 and bit 9 = 0, then the load is in the valid range or the 
supply is not switched on 

1.... 5 V encoder supply overload or short-circuit 

                8 0.... If bit 8 and bit 9 = 0, then the load is in the valid range or the 
supply is not switched on 

1.... 5 V encoder supply is not loaded 

                2 - 7 x .... Not defined, masked out 

                1 Level of the reference enable switch 

                0 x .... Not defined, masked out 

x x x x     x x x x x x  x   

15       8 7       0   
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                Bit Description 

                12 - 15 0 

                11 0.... Counter value not taken 
1.... Counter value is taken with the first positive edge on the 

reference enable switch  
(see configuration words 4 and 5) 1) 

                10 0.... Counter value not taken 
1.... Counter value is taken with the first negative edge on the 

reference enable switch  
(see configuration words 6 and 7) 1) 

                8 - 9 0 

                7 0.... 5 V encoder supply off (default) 
1.... 5 V encoder supply on 

                0 - 6 0 

0 0 0 0   0 0  0 0 0 0 0 0 0   

15       8 7       0   
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                Bit Description 

                8 - 15 Module code = $10 

                0 - 7 x .... Not defined, masked out 

0 0 0 1 0 0 0 0 x x x x x x x x   

15       8 7       0   
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                Bit Description 

                15 0.... TPU operation switched off 

1.... TPU operation switched on 
To be able to use TPU operation, the module must be operated 
on the CP Interface. 

 The TPU-OUT line is used for status information. The line is 
handled using LTX functions (e.g. with LTXdi1()). 

TPU-OUT = 0 ... Position measurement active 
TPU-OUT = 1 ... New count available 

                13 - 14 0 

                12 0.... Incremental encoder operation 
1.... Absolute encoder operation 

                11 0.... Binary coded SSI encoder signal (SSI encoder) 
1.... Gray coded SSI encoder signal 

                10 0 

                5 - 9 Number of preceding zeros before the MSB of the encoder value 

                0 - 4 Number of valid bits in the encoder value 

As standard, bits 0 - 9 = 0. With this setting, the first 32 bits of the 
SSI encoder data flow are output. 

 0 0 1  0             

15       8 7       0   
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration words 4+5 Threshold value 1 Define threshold value 1 for comparator, threshold value 1 ≤ threshold value 2 
Configuration words 6+7 Threshold value 2 Define threshold value 2 for counter 

Configuration word 8 Bit 0 = 0 or 1 Level of the comparator output 
Configuration word 8 Bit 2 = 0 Unconditional comparator output 
Configuration word 8 Bit 3 = 1 Switch comparator on 

Configuration word 14 Bit 4 = 1 Incremental encoder operation with comparator 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

�
�����
���� 	
��
�

Threshold value 1:
Configuration words 4+5

≥ Threshold value 1

≥ Threshold value 1

≤ Threshold value 2

≤ Threshold value 2

Threshold value 2:
Configuration words 6+7

Position

Comparator value   :
it 0

in configuration word 8 = 1
Bit 4 in data word 0, if b

Comparator value   :
bit 0

in c 8 = 0
Bit 4 in data word 0, if

onfiguration word

1)

The comparator shows jitter of 0 - ca. 1 ms
1)

1)
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration words 4+5 Threshold value 1 Define threshold value 1 for comparator, threshold value 1 ≤ threshold value 2 
Configuration words 6+7 Threshold value 2 Define threshold value 2 for counter 

Configuration word 8 Bit 0 = 0 or 1 Level of the comparator output 
Configuration word 8 Bit 2 = 1 Conditional comparator output 
Configuration word 8 Bit 3 = 1 Switch comparator on 

Configuration word 14 Bit 4 = 1 Incremental encoder operation with comparator 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

����� ������!������

≥ Threshold value 1

≥ Threshold value 1

≤ Threshold value 2

≤ Threshold value 2

Reference enable switch

Position

Threshold value 1:
Configuration words 4+5

Threshold value 2:
Configuration words 6+7

Comparator value   :
B bit 0
in Configuration word 8 = 1

it 4 in data word 0, if

1)

Comaparator value   :
it 0

in 8 = 0
Bit 4 in data word 0, if b

Configuration word

1)

The comparator shows jitter of 0 - ca. 1 ms
1)
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 10 = 0 or 1 Counter value is taken with the first negative edge on the reference enable 
switch 

Configuration word 8 Bit 11 = 0 or 1 Counter value is taken with the first positive edge on the reference enable 
switch 

Configuration word 14 Bit 12 = 0 Incremental encoder operation 

�	�	
���	�����

Latch on positive edge:
Bit 11 in configuration word 8

Latch on negative edge:
Bit 10 in configuration word 8

Reference enable switch

Time

Counter value transferred
on first pos. edge:

Bit 11 in data word 0

Counter value transferred
on first neg. edge:

Bit 10 in data word 0
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 4 = 0 or 1 Clear counter (referencing), for control signal see configuration word 14 
Configuration word 14 Bit 1 = 0 Clear counter immediately (unconditional referencing) 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

��������������

Time

Counter cleared:
Bit 7 in data word 0

State change after
each reference:

Bit 6 in data word 0

Clear counter:
Bit 4 in configuration word 8
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 4 = 0 or 1 Clear counter (referencing), for control signal see configuration word 14 
Configuration word 14 Bit 0 = 1 Activate reference enable switch 
Configuration word 14 Bit 1 = 1 Conditional referencing 
Configuration word 14 Bit 2 = 0 Reference pulse non-inverted 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

��������������

Time

Counter cleared:

Bit 7 in data word 0

Status change after

each reference:

Bit 6 in data word 0

Reference pulse or

(not reference enable switch):

Bit 0 in data word 0

Reference enable switch

Clear counter:

Bit 4 in configuration word 8

Reference pulse
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 4 = 0 or 1 Clear counter (referencing), for control signal see configuration word 14 
Configuration word 14 Bit 0 = 1 Activate reference enable switch 
Configuration word 14 Bit 1 = 1 Conditional referencing 
Configuration word 14 Bit 2 = 1 Reference pulse inverted 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

 �!����"�����!

Time

Counter cleared:

Bit 7 in data word 0

Status change after

each reference:

Bit 6 in data word 0

(not reference pulse) or

(not reference enable switch):

Bit 0 in data word 0

Reference enable switch

Reference pulse

Clear counter:

Bit 4 in configuration word 8
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 4 = 0 or 1 Clear counter (referencing), for control signal see configuration word 14 
Configuration word 14 Bit 0 = 0 Ignore reference enable switch 
Configuration word 14 Bit 1 = 1 Conditional referencing 
Configuration word 14 Bit 2 = 0 Reference pulse non-inverted 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

��������������

Reference pulse

Reference pulse:

Bit 0 in data word 0

Time

Counter cleared:

Bit 7 in data word 0

Status change after

each reference:

Bit 6 in data word 0

Clear counter:

Bit 4 in configuration word 8
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 8 Bit 4 = 0 or 1 Clear counter (referencing), for control signal see configuration word 14 
Configuration word 14 Bit 0 = 0 Ignore reference enable switch 
Configuration word 14 Bit 1 = 1 Conditional referencing 
Configuration word 14 Bit 2 = 1 Reference pulse inverted 
Configuration word 14 Bit 12 = 0 Incremental encoder operation 

 �!����"�����!

Reference pulse

Not reference pulse:

Bit 0 in data word 0

Time

Counter cleared:

Bit 7 in data word 0

Status change after

each reference:

Bit 6 in data word 0

Clear counter:

Bit 4 in configuration word 8
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Encoder Type Multiturn encoder 

Encoder Resolution 256 x 4096 ⇒ 20 Bits 

Bits Transferred 
Data Bits 
Preceding Zeros 

24 
20 
4 
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 14 Bit 0 - 4 = %10100 Number of valid bits in the encoder value:   20 
Configuration word 14 Bit 5 - 9 = %00100 Number of preceding zeros:   4 
Configuration word 14 Bit 11 = 0 Binary coded SSI encoder signal 
Configuration word 14 Bit 12 = 1 Absolute encoder operation 
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Data / Configuration Word Command to be 
Executed 

Description 

Configuration word 14 Bit 0 - 4 = %00000 Number of valid bits in the encoder value:   0 
Configuration word 14 Bit 5 - 9 = %00000 Number of preceding zeros:   0 
Configuration word 14 Bit 11 = 0 Binary coded SSI encoder signal 
Configuration word 14 Bit 12 = 1 Absolute encoder operation 
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