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1 Use of the safety instructions

1.1 Structure of the safety instructions

The safety instructions are structured as follows:

Abb. 1-1 Structure of the safety instructions

1.2 Explaining signal words and safety alert symbol

The safety instructions in this documentation contain specific signal words (dan-

ger, warning, caution, notice) and, if necessary, a safety alert symbol (according

to ANSI Z535.6-2006).

The signal word is used to draw attention to the safety instruction and also provi-

des information on the severity of the hazard.

The safety alert symbol (a triangle with an exclamation point), which precedes the

signal words danger, warning and caution is used to alert the reader to personal

injury hazards.

DANGER

In case of non-compliance with this safety instruction, death or serious injury will 

occur.

WARNING

In case of non-compliance with this safety instruction, death or serious injury can 

occur.

CAUTION

In case of non-compliance with this safety instruction, minor or moderate injury can 

occur.

NOTICE 

In case of non-compliance with this safety instruction, material damage can occur.
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1.3 Symbols used

Hints are represented as follows:

Tips are represented as follows:

1.4 Signal graphic explanation on the device

This is an information.

This is a tip for the user.

Prior to the installation and commissioning of the device, 

refer to the device documentation.
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2 Function Description of the Module
 

2.1 General Functions

The module is designed for use within an IndraControl S20 station. It is used to ac-

quire digital input signals.

The module consists of two counter inputs (CNT) and two incremental encoder in-

puts (INC). In addition, it has two digital outputs (Out1/2) which can be controlled

either over a CNT channel or an INC channel or, as an alternative, using process

data.

The module has inputs which can be used to perform the following functions:

• Controlling the counting: gate inputs G1, G2 

• Changing the counting direction or stopping the counting process: direc-

tion/stop inputs Dir1, Dir2

• Latching specific values: latch inputs L1, L2

• Referencing: reference inputs Ref1, Ref2

As an option, these inputs can be used as digital inputs, for instance, to connect

limit switches.

You can start up the module with the default parameterization without having to pa-

rameterize it. In this case the INC channels are deactivated.

But you can also parameterize the channels with the engineering tool or with the

PDI object 0080hex. The new parameterization is stored retentively. Thus, it will still

be available after a voltage reset. 

 

Please refer to the module’s data sheet for the technical data of the

module including the terminal point assignment and meaning of the di-

agnostic and status indicators. 

It can be downloaded at www.boschrexroth.com/electrics.

When the module is reparameterized all channels will be stopped and 

then reparameterized. All channels will always be reinitialized, even if 

you have changed only one channel.

http://www.boschrexroth.com/electrics
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2.2 Features of the Channels

2.2.1 CNT Channels

• Detecting digital input signals with an input frequency of up to 300 kHz (one

channel wired) or 100 kHz (more than one channel wired)

• Counting the digital input signals with a 32-bit counter (up and down)

• Controlling the counting via a control input (gate) or starting and stopping the

counting via process data

• Controlling an output depending on two limit values

• Single or periodic counting is possible

• Starting the counting process via the gate signal and stopping the counting

via a separate input (direction/stop input)

• Specifying the counting direction via an external input or via process data

• Specifying a start value and an upper or lower limit is possible. The start value

is loaded when the channel is restarted or reset.

2.2.2 INC Channels

• Detecting digital signals of symmetrical or asymmetrical incremental encod-

ers (5 V or 24 V) with an input frequency of up to 300 kHz (one channel wired)

or 100 kHz (more than one channel wired)

• Position detection with a 32-bit counter

• Double or quadruple evaluation of encoder signals

• Evaluating linear or rotary axes (determining the direction of rotation or mo-

tion) 

• Storing of up to two intermediate values via an external input signal (latch in-

put Lx)

• Detecting an overflow or underflow with linear axes

• Controlling an output depending on two limit values

• Various methods to set a reference point

• Monitoring the increments by evaluating the Z signal of the encoder, in order

to determine an error of the encoder

• Hardware monitoring of the encoders

• Monitoring of the encoder supply

• Open circuit detection

• Detecting faulty electrical signals with symmetrical encoders
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2.3 Maximum Input Frequencies

The maximum input frequency that can be used for operation depends on the wir-

ing of the channels and whether the Z signal, in the case of a linear axis, is to be

monitored via the firmware or not.

Condition Maximum frequency

One channel wired 300 kHz

More than one channel wired 100 kHz

Z signal monitoring via the firmware 100 kHz

Fig. 2-1 Maximum input frequencies
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2.4 Counter Channel Functions

The two counter channels (CNT) acquire and process digital input signals with a

maximum input frequency of up to 300 kHz (one channel wired) or 100 kHz (more

than one channel wired). 

The two channels have the same structure and the same functions.

Each of the channels has a counter input (source), a control input (gate) and a di-

rection/stop input (Dir/Stop). 

The control and the direction/stop inputs can be used as digital inputs if they are

not used directly by the channel. The status of the inputs is mapped to the process

data, no matter whether they are used by the CNT channel or not.

There is an additional output available which can be controlled according to the pa-

rameterization (see Chapter “Output Control” on page 21).

2.4.1 Counting Functions

The digital input pulses at the counter input (S1/S2) are counted. Depending on

the parameterization, the counter direction is either specified by the controller or

by the direction input.

The following values must be defined during parameterization:

• Start value

The start value is loaded when the channel is restarted or reset. 

The start value may be any value in the possible counting range of the 32-bit 

counter.

• Limit values: lower and upper limit

The lower limit must always have a smaller value than the upper limit.

During operation you can change the limit values online via the process data. 

These changes are not stored retentively. 

How to make changes via process data, see Chapter “OUT Process Data” on 

page 23, SetNewLimitsx bit.

• Type of counting: single or periodic

Single counting means that the counter counts once from the start value to the 

upper or lower limit. 

Periodic counting means that the counter counts periodically between the 

upper and lower limit. Once a limit is reached, counting continues further from 

the other limit. 

• Output behavior

When one or both limits are reached, an output can be controlled according to 

the parameterization (see Chapter “Output Control” on page 21).
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2.4.2 Counting Depending on the Position of the Start Value

Example 1: Start value between the lower and upper limits

If the start values is between the lower and upper limits, the counter value is also

between these limits.

Fig. 2-2 Counting with a start value between the limits

Example 2: Start value outside the lower and upper limits

If the start value is outside the lower and upper limits, it is possible to count in both

directions. If one of the maximum limits (0000 0000hex or FFFF FFFFhex) is ex-

ceeded, the counting continues further from the other maximum limit (see

example 2b). If the counter value is then between the lower and upper limits, the

counting continues between these limits according to the parameterization and the

counter status does not leave these limits.

Example 2a

Fig. 2-3 Counting with a start value outside the lower and upper limits without reach-

ing the maximum limits

MIN Lower limit

MAX Upper limit

Start Start value

1a Positive counting direction

1b Negative counting direction

2 Counting between the lower and upper limits

MIN Lower limit

MAX Upper limit

Start Start value

1a Start value below the lower limit; positive counting direction

1b Start value above the upper limit; negative counting direction

2 Counting between the lower and upper limits

FFFF FFFF
hex

0000 0000
hex

MIN MAX

Start

1a
1b

81110010

2

FFFF FFFF
hex

0000 0000
hex

MIN MAX

Start

1a 1b

81110011

2

Start
1a 1b
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Example 2b

Fig. 2-4 Counting with a start value outside the lower and upper limits and reaching 

the maximum limits

MIN Lower limit

MAX Upper limit

Start Start value

1a Start value below the lower limit; negative counting direction

1b Start value above the upper limit; negative counting direction

2 Counting until the opposite maximum limit is reached

3 Counting between the lower and upper limits

81110012

0000 0000
hex

0000 0000
hex

FFFF FFFF
hex

FFFF FFFF
hex

Start

Start

2

2

3

3

MIN MAX

MIN MAX

1a

1b
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2.4.3 Counting Control

You can control the counting using process data bits, the gate input and the direc-

tion and stop input. 

Bits in the process data The StopCNTx, StartCNTx and DirCNTx control bits are available for controlling

the counting by the controller. 

The bit for stopping the counter is dominant in the StopCNTx and StartCNTx con-

trol bits. If the counting is stopped, only the counter is stopped. In this case, the cur-

rent counter status is not cleared. The ResetCNTx reset bit must be set, if the

counter status is to be reset for the current parameterization. See also Chapter

“OUT Process Data” on page 23.

Gate input If you use the gate input, the module waits for a valid gate condition after a suc-

cessful parameterization. The counter is started after the gate condition is fulfilled.

See also Chapter “Functions of the Gate Inputs (G1, G2)” on page 12.

Direction/stop input If you use the direction/stop input, you can change the counting direction or stop

the counting process depending on the parameterization. See also Chapter “Func-

tions of the Direction/Stop Inputs (Dir1, Dir2)” on page 13.
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2.4.4 Functions of the Gate Inputs (G1, G2)

You can use the gate input to control the counting of the source input signals by an

external signal.

The counting functions with regard to the limits described above are maintained.

You can parameterize the gate input with the engineering tool or object 0080hex as

follows:

Name Meaning

OFF The gate input has no function.

Counting at high level The counting process is started with a high level at the gate input and stopped at

a low level. The current counter status is maintained.

Counting at low level The counting process is started with a low level at the gate input and stopped at

a high level. The current counter status is maintained.

Start on rising edge The counting process is started with the first detected rising edge of the gate sig-

nal. It cannot be stopped by the gate signal. If the counter is stopped either by the

controller or the stop input, it will be restarted on the next rising edge.

Start on falling edge The counting process is started with the first detected falling edge of the gate sig-

nal. It cannot be stopped by the gate signal. If the counter is stopped either by the

controller or the stop input, it will be restarted on the next falling edge.

Counting at high level and re-

setting the counter on a rising

edge

The counting process is started on a rising edge and stopped on the next falling

edge. The counter is reset on the next rising edge of the gate signal. Depending

on the current counting direction, the upper (counting downwards) or the lower

(counting upwards) limit is loaded into the counter as the counter status.

Counting at low level and re-

setting the counter on a falling

edge

The counting process is started on a falling edge and stopped on the next rising

edge. The counter is reset on the next falling edge of the gate signal. Depending

on the current counting direction, the upper (counting downwards) or the lower

(counting upwards) limit is loaded into the counter as the counter status.

Fig. 2-5 Gate functions

In this case you can use the gate input as a normal digital input. The

status is mapped to the IN process data word 0 in bit 2 GateCNT2

or bit 10 GateCNT1.

In this case the counter can be controlled via the process data

(StartCNTx and StopCNTx bits).

If you control the counting process via the gate inputs, you can no lon-

ger control it via the process data (StartCNTx and StopCNTx bits).
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2.4.5 Functions of the Direction/Stop Inputs (Dir1, Dir2)

Depending on the parameterization you can use the direction/stop input to change

the direction of counting or to stop the counting process.

You can parameterize the input with the engineering tool or with object 0080hex as

follows:

Name Description

OFF The direction/stop input has no function.

Changing the direction on a

rising edge (starting direction

is upwards)

Counting starts with the positive counting direction.

The counting direction is changed on a rising edge of the signal.

Changing the direction on a

rising edge (starting direction

is downwards)

Counting starts with the negative counting direction.

The counting direction is changed on a rising edge of the signal.

Changing the direction on a

falling edge (starting direction

is upwards)

Counting starts with the positive counting direction.

The counting direction is changed on a falling edge of the signal. 

Changing the direction on a

falling edge (starting direction

is downwards)

Counting starts with the negative counting direction.

The counting direction is changed on a falling edge of the signal. 

Counting up at high level When the direction signal is on a high level the counter counts upwards, and

when it is on a low level it counts downwards.

Counting up at low level When the direction signal is on a low level the counter counts upwards, and when

it is on a high level it counts downwards.

Stop on rising edge The counter is stopped on the rising edge of the input signal.

Stop on falling edge The counter is stopped on the falling edge of the input signal.

Fig. 2-6 Functions of the direction/stop input

In this case you can use the direction/stop input as a normal digital

input. The status is mapped to the IN process data word 0 in bit 1

DirCNT2 or bit 9 DirCNT1.

In this case the counter can be controlled via the process data

(StartCNTx and StopCNTx bits).

If you control the counting direction via the direction/stop inputs, you 

can no longer change it via the process data (DirCNTx bit).

If an input has been parameterized as a stop input, then the counter 

can no longer be stopped via the process data (StopCNTx bit).
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2.5 Functions of the Incremental Encoder Channels

The two incremental encoder channels (INC) are used to evaluate signals of sym-

metrical or asymmetrical incremental encoders with a maximum input frequency of

300 kHz (one channel wired) or 100 kHz (more than one channel wired). 

Each of the channels has a 32-bit counter to detect a position. 

Each channel has its own digital input for referencing (Ref1, Ref2). 

An external signal can be used to store signal values specifically. For this, each

INC channel has a latch input (L1, L2). 

You can use the latch inputs (Lx) and the reference inputs (Refx) as digital inputs,

since the status of these inputs is mapped to the process data, no matter whether

they are used as latch or reference inputs or not.

2.5.1 Position Detection

Specify the following parameters when your parameterize the channels (engineer-

ing tool or object 0080hex):

• How the two inputs signals A and B are scanned (BasicConfig variable, eval-

uation)

• Double: the positive edges of A and B are detected

• Quadruple: both edges of both signals are detected

In this way you can vary the accuracy and the maximum path that can be de-

tected.

• Type of axis (BasicConfig variable, axis type)

• Rotary axis 

With rotary axes positioning takes place between zero and the modulo

value that can be parameterized (object, ModuloVal variable). In a

positive direction of rotation the position is set to zero after the modulo

value-1, and in negative direction of rotation after the value 0 to the

modulo value-1. There is no position value overflow in this mode. The

modulo value can be a position value from 0000 0001hex to

FFFF FFFFhex.

• Linear axis

With linear axes positioning takes place without limits and the position

value increments or decrements between 0000 0000hex and the

maximum value FFFF FFFFhex. An error is reported to the controller if

there is a position value overflow (see Chapter “Exceeding the Position

Value with Linear Axes” on page 15).

• Conversion factor (ConvFact variable)

This factor can be used to specify values which are parameterized or returned 

in relation to a measuring unit, for example. 

Relate all default values to this conversion factor.

• Two limit values (1LimitValOut, 2LimitValOut variables)

An output is controlled according to the parameterization when the limit value 

is reached (see Chapter “Output Control” on page 21).

For rotary axes both limit values must not be larger than the modulo value.

The direction of travel or motion is determined by the phase shift of the two signals

A and B, and the position is incremented or decremented accordingly. The direc-

tion of travel or motion cannot be manipulated by the controller.
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2.5.2 Exceeding the Position Value with Linear Axes

After axis referencing has been completed, a warning is signaled to the controller

when the minimum position (0) is fallen below or the maximum position (2
32

-1) is

exceeded (8910hex, 8920hex; see Chapter “Diagnostic State (0018hex: DiagState)”

on page 31).

The position is still being detected and the ErrorINCx bit of the respective channel

is set. Should the direction of travel be changed after an underflow and the position

value exceeds the underflow limit, the error bit will be reset and a removed error is

reported. The same is true for an overflow. 

2.5.3 Encoder Monitoring

Monitoring by firmware

Monitoring of the encoder is only possible if the following conditions are met:

• Linear axis

• Encoder with Z signal

• Only one channel is operated, i.e. no further INC channel and no CNT chan-

nel.

• The maximum input frequency is 100 kHz.

During the encoder monitoring the module checks the correct encoder functioning

using the Z signal. It is also checked whether the detected encoder increment

value between two Z pulses corresponds to the default value or whether a Z occurs

again after the parameterized encoder increment value. 

For the encoder monitoring you have to enter the encoder increment value (num-

ber of increments per revolution).

The monitoring of the encoder increment value has a tolerance of ±3 pulses. This

tolerance is caused by software runtimes. 

An error is indicated by:

• The red “Encoder error (03/07)” LED of the channel is ON.

• The red “I/O error (E)” LED of the module is ON.

• The EncSurvINCx bit of the channel is set.

• Diagnostic message to the controller (7305hex; see Chapter “Diagnostic

State (0018hex: DiagState)” on page 31).

As soon as the Z signal error is no longer detected, the LEDs as well as the pro-

cess data bit are reset and a removed error is reported.

As long as the axis has not been referenced, there will be no indication 

that the value has fallen below the minimum position or exceeded the 

maximum position.
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Monitoring by hardware

The encoders are usually monitored by hardware. The hardware monitors the en-

coder supply, detects open circuits, and faulty electrical signals with symmetrical

encoders. 

An error is indicated by:

• The red “Encoder error (03/07)” LED of the channel is ON.

• The red “I/O error (E)” LED of the module is ON.

• The EncSurvINCx bit of the channel is set.

• Diagnostic message to the controller (8600hex; see Chapter “Diagnostic

State (0018hex: DiagState)” on page 31).

2.5.4 Referencing

In order to have a defined reference value for position detection, it is possible to

set a reference point. The parameterized reference value is entered as a position

value in the IN process data at this point. The value range for the reference point

is 0000 0000hex to FFFF FFFFhex. For each channel there is one input for connect-

ing a reference switch (Ref1, Ref2) available in order to determine the reference

point.

You can set the reference point in the engineering tool or in object 0080hex as

follows:  

Function Meaning Example

Direct setting of the reference

point

In this mode, the reference point is set immediately in the process

data by the corresponding bit (StateRefINx). The only condition for

the direct setting is that the drive is at rest at the reference position.

Referencing to the rising edge

of the reference signal in the

positive direction of motion

The reference value is taken over as position value, when a rising

edge has been detected at the reference input and the direction of

motion is positive.

Fig. 2-8

Referencing to the falling edge

of the reference signal in the

positive direction of motion

The reference value is taken over as position value, when a falling

edge has been detected at the reference input and the direction of

motion is positive.

Referencing to the rising edge

of the reference signal in the

negative direction of motion

The reference value is taken over as position value, when a rising

edge has been detected at the reference input and the direction of

motion is negative.

Referencing to the falling edge

of the reference signal in the

negative direction of motion

The reference value is taken over as position value, when a falling

edge has been detected at the reference input and the direction of

motion is negative.

Referencing to the rising edge

of the reference signal in posi-

tive direction of motion with Z

The reference point is set on the rising edge of the Z signal, after the

rising edge of the reference point signal has been detected and the

direction of motion is positive.

You can specify an offset for detecting a Z signal (see below).

Fig. 2-9

Fig. 2-10

Referencing to the falling edge

of the reference signal in the

positive direction of motion

with Z

The reference point is set on the rising edge of the Z signal, after the

falling edge of the reference point signal has been detected and the

direction of motion is positive.

You can specify an offset for detecting a Z signal (see below).

Referencing to the rising edge

of the reference signal in the

negative direction of motion

with Z

The reference point is set on the rising edge of the Z signal, after the

rising edge of the reference point signal has been detected and the

direction of motion is negative. 

You can specify an offset for detecting a Z signal (see below).

Fig. 2-7 Referencing functions
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Offset When you use referencing to Z, you can specify an offset for detecting the Z signal

using the engineering tool or object 0080hex, variable OffsetZRef.

This offset indicates after which number of increments the Z signal detection is en-

abled. The current distance between reference signal and Z is transferred with the

process data.

Referencing to the falling edge

of the reference signal in the

negative direction of motion

with Z

The reference point is set on the rising edge of the Z signal, after the

falling edge of the reference point signal has been detected and the

direction of motion is negative.

You can specify an offset for detecting a Z signal (see below).

Direct referencing on Z In this mode the reference point is set directly on a rising edge of the

Z signal. 

Do not change the direction of rotation or motion during the ref-

erence run! It is recommended that you do not stop the axis

during the reference run.

You can specify a gear ratio for rotary axes with object 0080hex,

TransmFact variable, and determine to which Z signal the referencing

is to take place after the start (see Fig. 2-11 on page 19).

Fig. 2-11

Function Meaning Example

Fig. 2-7 Referencing functions

You can use input Ref1/Ref2 as normal digital input if you have select-

ed another referencing function than “Direct setting of the reference 

point”. The status is mapped to IN process data word 1 in bit 6 Sta-

teRefIN2 or bit 14 StateRefIN1.

The distance between the selected reference edge and the Z signal is 

shown as long as the EnableRefx bit is set.



Function Description of the Module

18/56 Bosch Rexroth AG DOK-CONTRL-S20*CNT*INC-AP02-EN-P

IndraControl S20 Function Module S20-CNT-INC-2/2
Referencing

Key for the following diagrams:

Fig. 2-8 Referencing to the rising edge in positive direction

Fig. 2-9 Referencing to the rising edge of the reference signal in positive direction of 

motion with Z

Fig. 2-10 Referencing to the rising edge of the reference signal in positive direction of 

motion with Z - with offset

If a certain direction of motion is specified in the function for setting the 

reference point, no reference point will be set with an opposite direc-

tion of motion even if the reference signal occurs. 

Ref Reference signal

P Positive direction of motion

Z Z signals

R Reference point

P

0000 0000
hex

R
81110004

FFFF FFFF
hex

Ref

P

Z Z Z Z Z Z Z Z

0000 0000
hex

R
81110005

FFFF FFFF
hex

Ref

P

Z Z Z Z Z Z Z Z

0000 0000
hex

R
81110006

FFFF FFFF
hex

Ref
Offset
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Fig. 2-11 Referencing to Z with gear ratio

Key for Fig. 2-11:

When you parameterize the channel, parameterize the reference method and the

parameter values with the engineering tool or object 0080hex. Start referencing

using the process data. Referencing can be started again at any time.

Dir Direction of rotation

Z Z signals

S Starting point

TransmFact Parameterized gear ratio

R Reference point

R

81111007

Dir

S

TransmFact

= 4
Z Z

Z
Z

Z
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2.5.5 Latch Function

The latch function temporarily stores the current position value by a signal at the

latch input (L1, L2). The current latch value is transmitted to the controller.

You can influence the latch functions with the engineering tool or object 0080hex

as follows:

In the process data, only the last latch value is shown regardless of the edge. All

latch values can be read with the PDI object “Latch values INC” (see Chapter

“Latch Values of INC Object (0091hex: LatchValuesINCIN)” on page 44).

Name Meaning

OFF The latch functions are deactivated.

Latch on rising edge The current position value is saved on the rising edge of the latch signal.

Latch on falling edge The current position value is saved on the falling edge of the latch signal.

Latch on both edges The current position value is saved on the rising edge as well as on the falling

edge of the latch signal. 

Fig. 2-12 Latch functions

In this case you can use the latch input as a normal digital input. The

status is mapped to the IN process data word 1 in bit 3 LatchINC2

or bit 11 LatchINC1.
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2.6 Output Control

A common output is available for one CNT channel and one INC channel each.

CNT1 and INC1 as well as CNT2 and INC2 share one output. 

When you assign an output to both channels simultaneously, the parameterization

will not be accepted nor transferred.

When you parameterize the channel, parameterize the output with the engineering

tool or object 0080hex and the OutputConfig variable. Set the output mode and the

limits for the trigger. The following options are available:

Limits for triggering:

• Trigger to lower limit (1st limit)  

• Trigger to upper limit (2nd limit)  

• Trigger to both limits

Output mode

The output can be controlled as follows:

The type of how the output is controlled applies to both limits. It is not possible to

parameterize a separate response of the output for each limit.

The outputs are switched off (outputs set to low) when the logic fails (e.g., no volt-

age) or an application error occurs (e.g., failure of the higher-level bus system).

Value Meaning

OFF The output is not used by the corresponding channel.

Output set to high 

(start state is low)

The output is set when the limit value is reached and remains high.

Output set to low 

(start state is high)

The output is reset when the limit value is reached and remains low.

Toggling with start state low The output is toggled each time a limit is reached. The output is low when count-

ing starts.

Toggling with start state high The output is toggled each time a limit is reached. The output is high when count-

ing starts.

High pulse with a length that

can be parameterized

A high pulse is generated when a limit is reached. The pulse length can be pa-

rameterized. The length can be set between 1 ms and 1 s in steps of 1 ms.

Low pulse with a length that

can be parameterized

A low pulse is generated when a limit is reached. The pulse length can be param-

eterized. The length can be set between 1 ms and 1 s in steps of 1 ms.

Controlling the output directly

by the master

The output is set or reset depending on the corresponding process data bit.

Fig. 2-13 Output mode
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3 Data Transmission via Process Data

The controller sends control bits to the module via the process data and receives

the status bits as well as counter and latch values.

3.1 OUT Process Data

The OUT process data words of the controller occupy 14 words. The parameter-

ization is specified with the OUT process data words. The words as structured as

follows:  

Word 0

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

Res. Res. SetNew 

Limits 1

Set 

OUT1

Reset 

CNT1

Dir 

CNT1

Stop 

CNT1

Start 

CNT1

Res. Res. SetNew 

Limits 2

Set 

OUT2

Reset 

CNT2

Dir 

CNT2

Stop 

CNT2

Start 

CNT2

Word 1

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

Res. Res. Res. Res. Res. Res. Enable 

Ref 

INC1

Set 

Ref 

INC1

Res. Res. Res. Res. Res. Res. Enable 

Ref 

INC2

Set 

Ref 

INC2

Word 2

High word lower limit CNT1

Word 3

Low word lower limit CNT1

Word 4

High word upper limit CNT1

Word 5

Low word upper limit CNT1

Word 6

High word lower limit CNT2

Word 7

Low word lower limit CNT2

Word 8

High word upper limit CNT2

Word 9

Low word upper limit CNT2

Word 10 ... 13

Reserved



Data Transmission via Process Data

24/56 Bosch Rexroth AG DOK-CONTRL-S20*CNT*INC-AP02-EN-P

IndraControl S20 Function Module S20-CNT-INC-2/2
The limits of the two CNT channels can be changed online with the words 2 to 9.  

With a positive edge of the SetNewLimitsx bit, the module tries to transfer the limit

values. The following conditions must be met:

• The lower limit is smaller than the upper limit.

• The current counter value is within the new limits.

Bit for chan-

nel

Designation Meaning

1 2

8 0 StartCNTx = 1: CNT channel x is started (only if bit 9/1 = 0; stop bit is dominant)

The bit is only relevant if no gate function is parameterized: 

Object 0080hex, BasicConfig, Gate mode = 0000bin

9 1 StopCNTx = 1: CNT channel x is stopped

This bit is only relevant should the gate input or the stop input be parameterized in 

such a way that the counter is not stopped by these functions:

Object 0080hex, BasicConfig

Gate mode = 0000bin, 0011bin or 0100bin

Direction/stop input mode = 0000bin ... 0100bin

10 2 DirCNTx

= 1: 

= 0: 

Counting direction of CNT channel x

Up

Down

This bit is only relevant if no specific direction has been specified for the channel:

Object 0080hex, BasicConfig, 

Direction/stop input mode = 0000bin, 0101bin or 0110bin

11 3 ResetCNTs = 1: The counting value of the channel is reset and the starting value is loaded again

12 4 SetOUTx = 1: Output x is set (high)

= 0: Output x is reset (low)

You can manually set or reset the output only if the output is parameterized ac-

cordingly:

Object 0080hex, OutputConfig, Output mode = 0111bin

13 5 SetNewLimitsx 0->1: The limits specified in the process data for channel x are transferred

14, 15 6, 7 Res. Reserved

Set reserved bits to 0.

Fig. 3-1 Meaning of the bits in output word 0

Bit for chan-

nel

Designation Meaning

1 2

8 0 SetRefx 0->1: The reference point of channel x is set immediately

You can set the reference point only if the type of referencing is parameterized ac-

cordingly:

Object 0080hex, BasicConfig, Type of referencing = 0000bin

9 1 EnableRefx 0->1: The parameterized referencing of channel x is started 

Object 0080hex, BasicConfig, Type of referencing > 0000bin

10 ... 

15

2 ... 7 Res. Reserved

Set reserved bits to 0.

Fig. 3-2 Meaning of the bits in output word 1



Data Transmission via Process Data

DOK-CONTRL-S20*CNT*INC-AP02-EN-P Bosch Rexroth AG  25/56

IndraControl S20 Function Module S20-CNT-INC-2/2
If the limit values are valid, they will be transferred and are valid after they have

been transferred. The corresponding LimitConfCNTx bit is set in the IN process

data. This bit will be shown as long as the SetNewLimitsx is set, at least for one

cycle. 

The ErrorCNTx bit is set if the limits are not valid, and the new limits will not be

transferred. The counting process will continue with the current limits. The Er-

rorCNTx bit is set as long as the SetNewLimitsx bit is set (if only this error has oc-

curred).

3.2 IN Process Data

The IN process data words occupy 14 words in the controller. Input process data

contains general states of the module, states of the channels, and the correspond-

ing counter and latch values. The words are structured as follows:        

Word 0

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

Error 

CNT1

Res. Limit 

Conf 

CNT1

OUT1 Dir/

Stop Input 

CNT1

Gate 

CNT1

Dir 

CNT1

Run/

Stop 

CNT1

Error 

CNT2

Res. Limit 

Conf 

CNT2

OUT2 Dir/

Stop Input 

CNT2

Gate 

CNT2

Dir 

CNT2

Run/

Stop 

CNT2

Word 1

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

Error 

INC1

State 

Ref 

IN1

Ref 

Compl 

INC1

Run 

Ref1

Latch 

INC1

Enc 

Surv 

INC1

Dir 

INC1

Halt 

INC1

Error 

INC2

State 

Ref 

IN2

Ref 

Compl 

INC2

Run 

Ref2

Latch 

INC2

Enc 

Surv 

INC2

Dir 

INC2

Halt 

INC2

Word 2

High word counter status CNT1

Word 3

Low word counter status CNT1

Word 4

High word counter status CNT2

Word 5

Low word counter status CNT2

Word 6

High word position INC1

Word 7

Low word position INC1

Word 8

High word latch value INC1

Word 9

Low word latch value INC1

Word 10

High word position INC2

Word 11

Low word position INC2

Word 12
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High word latch value INC2

Word 13

Low word latch value INC2

Bit for channel Designation Meaning

1 2

8 0 Run/StopCNTx = 1: 

= 0:

Counter of channel x running 

Counter of channel x not running

9 1 DirCNTx

= 1: 

= 0:

Current counting direction of the CNT x

Up

Down

10 2 GateCNTx

= 1: 

= 0:

Status of the gate input x

High

Low

11 3 Dir/StopInputCNTx

= 1: 

= 0:

Current status of the Dir/Stop input x

High

Low

12 4 OUTx

= 1: 

= 0:

Current status of output x

High

Low

13 5 LimitConfCNTx = 1: New CNT limit values of channel x have been transferred successfully. 

The bit is set as long as the corresponding SetNewLimitsx bit is set, at 

least for one transmission cycle.

14 6 Res. Reserved

Set reserved bits to 0.

15 7 ErrorCNTx = 1: An error has occurred on channel x. 

If the bit is not set when the limits are reparameterized, the process data of 

the channel is invalid.

= 0: No error

Fig. 3-3 Meaning of the bits in input word 0

Bit for channel Designation Meaning

1 2

8 0 Run/StopINCx

= 1: 

= 0:

Status of the encoder

Encoder is rotating

Encoder is not rotating

9 1 DirINCx

= 1: 

= 0:

Direction of rotation of the encoder (counting direction)

Up

Down

10 2 EncSurvINCx

= 1: 

= 0:

Status of encoder monitoring via firmware at INC x

Error

No error

The bit is only valid when the encoder monitoring of the channel was en-

abled:

Object 0080hex, BasicConfig, Encoder monitoring = 1bin

11 3 LatchINCx

= 1:

= 0:

Status of latch input x

High

Low

Fig. 3-4 Meaning of the bits in input word 1
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The words 2 to 13 show the current counter, position, and latch values. 

The position and latch values are transmitted with reference to the gear ratio as 32-

bit integer values. Possible decimal places are not taken into consideration.

For the referencing type “Referencing to the xth Z after a reference edge”, the po-

sition values of the INC channels show the distance of the Z signal to the selected

edge of the reference input, as long as the EnableRefx bit is set.

12 4 RunRefINCx

= 1:

= 0:

Status of referencing 

Referencing in progress

Referencing not in progress

The bit is only valid when referencing was started; in normal operation the 

bit is = 0.

13 5 RefComplINCx

= 1:

= 0:

Acknowledgment of referencing 

Referencing completed

Referencing not completed

The bit is only valid when referencing was started; in normal operation the 

bit is = 0.

14 6 StateRefINx

= 1:

= 0:

Status of reference input Refx; 

Reference input Refx set

Reference input Refx not set

15 7 ErrorINCx = 1: An error has occurred on channel x. The process data is no longer valid.

= 0: No error

Bit for channel Designation Meaning

1 2

Fig. 3-4 Meaning of the bits in input word 1
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4 Parameter, Diagnostics and Information

PDI = Parameter, diagnostics, and information

Parameter and diagnostic data as well as other information is transmitted via the

PDI channel. 

The standard objects and manufacturer-specific application objects stored in the

module are described in the following sections.

The following applies to all tables below:

For information on the PDI, please refer to the application description 

for the IndraControl S20 system, material number R911335988.

Data type Meaning

Var Single, simple variable

Array String of simple variables of the same data type

Record String of simple variables of different data types or of the same data type 

with different lengths

Visible String Byte string with ASCII characters that can be printed only, terminated with 

00hex

Octet string Byte string with any contents

Unsigned 8 Value without sign, only positive values from 00hex ... FFhex

Unsigned 16 Value without sign, only positive values from 0000hex ... FFFFhex

Unsigned 32 Value without sign, only positive values from 

0000 0000hex ... FFFF FFFFhex

Fig. 4-1 Explanation of object codes and data types

Abbrevia-

tion

Meaning

N Number of elements

L Length of an element in bytes

R Read

W Write

Fig. 4-2 Abbreviations in the table headers

Every visible string is terminated with a zero terminator (00hex). The 

length of a visible string element is therefore one byte larger than the 

amount of user data.
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4.1 Standard Objects

4.1.1 Objects for Identification (Device Rating Plate)

Index 

[hex]

Object name Object 

code

Data type N L Rights Meaning Contents

Manufacturer

0001 VendorName Var Visible String 1 17 R Manufacturer name Bosch Rexroth AG

0002 VendorID Var Visible String 1 7 R Manufacturer ID 006034

0003 VendorText Var Visible String 1 49 R Manufacturer text Components and systems for 

industrial automation

0012 VendorURL Var Visible String 1 28 R Manufacturer URL http://www.boschrexroth.com

Module - general

0004 DeviceFamily Var Visible String 1 20 R Device range I/O function module

0006 Product-

Family

Var Visible String 1 17 R Product range IndraControl S20

000E CommProfile Var Visible String 1 4 R Communication 

profile

633

000F DeviceProfile Var Visible String 1 5 R Device profile 0010

0011 ProfileVersion Record Visible String 2 11;

20

R Profile version 2011-12-07; 

Basic - Profil V2.0

003A VersionCount Array Unsigned 16 4 2 R Version counter 0005 0000 0000 0000

Module - special

0005 Capabilities Array Visible String 1 8 R Properties Nothing

0007 ProductName Var Visible String 1 19 R Product name S20-CNT-INC-2/2

0008 SerialNumber Var Visible String 1 16 R Serial number xx xx xx xx xx xx xx x

(e.g., 7260201123456BC)

0009 ProductText Var Visible String 1 47 R Product text 2 counter inputs, 

2 incremental encoder inputs

000A OrderNumber Var Visible String 1 8 R Order No. XXXXXXX

000B Hardware-

Version

Record Visible String 2 11; 

3

R Hardware Version E.g., 2010-06-21; AA1

000C Firmware-

Version

Record Visible String 2 11; 

6

R Firmware version E.g., 0000-00-00, V1.00

000D PCH Version Record Visible String 2 11; 

6

R Parameter channel 

version

E.g., 2010-01-08; V1.00

0037 DeviceType Array Octet string 1 8 R Module identifica-

tion

00 08 00 1C 00 00 00 F1

Use of the device

0014 Location Var Visible String 1 59 R/W Installation location Can be filled out by the user.

0015 EquipmentI-

dent

Var Visible String 1 59 R/W Equipment identifier Can be filled out by the user.

0016 Appl-

DeviceAddr

Var Unsigned 16 1 2 R/W Application device 

address

Can be filled out by the user.

Fig. 4-3 Objects for identification 
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4.1.2 Object for Multilingual Support

4.1.3 Objects for Diagnostics

4.1.3.1 Diagnostic State (0018hex: DiagState)

This object is used for a structured message of an error.

You can access this object only via subindex 0 and read the complete object. 

Index 

[hex]

Object name Object 

code

Data type N L Rights Meaning Meaning

0017 Language Record Visible String 2 6; 8 R Language en-us; English

Fig. 4-4 Object for multilingual support

Index 

[hex]

Object name Object 

code

Data type N L Rights Meaning/contents

0018 DiagState Record 6 22 R Diagnostic state; see page 31

0019 ResetDiag Var Unsigned 8 1 1 W Reset diagnostics; see page 33

Fig. 4-5 Objects for diagnostics

0018hex: DiagState (Read)

Subindex Data type Length in 

bytes

Meaning Contents

0 Record 22 Diagnostic state Complete diagnostics information

1 Unsigned 16 2 Error number 0 ... 65535dec

Consecutive error number since the last reset or the error 

memory reset

2 Unsigned 8 1 Priority 00hex No error

  01hex Error still pending

  02hex Warning still pending

  81hex Error eliminated

82hex Warning eliminated

3 Unsigned 8 

 

1 Channel 00hex No error

  01hex Error of channel CNT1

  02hex Error of channel CNT2

  03hex Error of channel INC1

  04hex Error of channel INC2

  FFhex Error not related to a specific channel

4 Unsigned 16 2 Error code See table below

5 Unsigned 8 1 More follows 00

6 Visible String 15 Text (14 charac-

ters)

See table below

Fig. 4-6 Diagnostic state
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Error code and related text:

6300hex: No valid parameterization found in the module’s memory

This error indicates that no valid parameterization has been found.

This error occurs during a restart of the module when the parameterization is to be

read from the memory and no valid parameterization has been found.

You can reset the error with object 0019hex. You can parameterize the channels

with object 0080hex. The module functions until the next voltage reset occurs.

However, it cannot be guaranteed that the parameterization is stored. We recom-

mend to replace the module.

Resetting the diagnostic counter and the diagnostic status

You can delete the diagnostic counter and the diagnostic status with object

0019hex.

Error Error code Text Remark Priority Chan-

nel

No error 0000hex Status ok 01hex FFhex

Short circuit or overload of 

the 24 V supply

5112hex 24V Supply No x 24 V supply no. x

(x = 1 or 2)

01hex FFhex

Short circuit or overload of 

the 5 V supply

5113hex 5V Supply No x 5 V supply no. x

(x = 1 or 2)

01hex FFhex

Overload or short circuit at 

the output

3300hex Output x Output x (x = 1 or 2) 01hex FFhex

Encoder error 7305hex Malfunction of 

encoder

Z signal error of the encoder 

Line loss during an encoder rotation

01hex 03hex

04hex

Input error of the incremen-

tal encoder

8600hex Encoder input sig-

nal error

One of the following errors has oc-

curred:

• Faulty input signal at the en-

coder input

• Short circuit

• No encoder connected

01hex 03hex

04hex

Counter overflow 

for the INC channels

8910hex Counter overflow Counter overflow at the counter of 

the corresponding INC channel

02hex 03hex

04hex

Counter underflow 

for the INC channels

8920hex Counter underflow Counter underflow at the counter of 

the corresponding INC channel

02hex 03hex

04hex

No valid parameterization 

found in the module’s mem-

ory

6300hex ParameterSet not 

ok

See “6300hex: No valid parame-

terization found in the module’s

memory”

01hex FFhex

Fig. 4-7 Error code and related text for diagnostic messages with “Error” priority
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4.1.3.2 Reset Diagnostics (0019hex: ResetDiag)

You can delete the diagnostics memory and acknowledge the diagnostic mes-

sages with this object.

0019hex: ResetDiag (Write)

Subindex Data type Length in 

bytes

Meaning Contents

0 Unsigned 8 1 Reset diagnostics 00hex Permits all diagnostic messages

02hex Deletes and acknowledges all pending diag-

nostic messages that have not been read out

05hex Deletes and acknowledges the current diag-

nostic message

06hex Deletes and acknowledges the complete diag-

nostics and does not permit any new diagnos-

tic messages

Other Reserved

Fig. 4-8 Reset diagnostics
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4.1.4 Objects for Process Data Management

4.1.4.1 IN Process Data (0025hex: PDIN)

You can read the IN process data of the module with this object. The structure cor-

responds to the representation in Chapter “IN Process Data” on page 25.

4.1.4.2 OUT Process Data (0026hex: PDOUT)

You can read or write the OUT process data of the module with this object. The

structure corresponds to the representation in Chapter “OUT Process Data” on

page 23.

Index 

[hex]

Object name Object 

code

Data type A L Rights Assignment

0025 PDIN Var Octet string 1 28 R IN process data: xxxx...;

See Chapter 4.1.4.1

0026 PDOUT Var Octet string 1 28 R/W OUT process data: xxxx...;

See Chapter 4.1.4.2

0027 GetExRight Var Unsigned 8 1 1 R/W

001D Password Var Octet string Max. 

40

W Password; 5474902010

Fig. 4-9 Objects for process data management

0025hex: PDIN (Read)

Subindex Data type Length in 

bytes

Meaning

0 Octet string 28 Input process data

Fig. 4-10 Input process data

0026hex: PDOUT (Read/Write)

Subindex Data type Length in 

bytes

Meaning

0 Octet string 28 Output process data

Fig. 4-11 Output process data
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4.1.4.3 Get Exclusive Rights (0027hex: GetExRight)

You can request exclusive rights for writing the OUT process data via the PDI

channel with this object. Following a positive confirmation, the data is no longer up-

dated via the process data channel, but is only available via the PDI channel. The

OUT process data is changed with the OUT process data object (see also Chapter

“Controlling the Process Data via the PDI Channel” on page 36).

 

4.1.4.4 Password (001Dhex: Password)

You can transmit a password with this object. For example, you can enable the

writing of OUT process data via the PDI channel (see also Chapter “Controlling the

Process Data via the PDI Channel” on page 36).

The password for this module is “5474902010”.

Disregarding the following information may re-

sult in malfunction

• The exclusive rights are reset each time a connection is aborted or the bus is

reset.

• This action may have serious consequences for the connected process. This

is why this object is password-protected.

WARNING: 

0027hex: GetExRight (Read, write)

Subindex Data type Length in 

bytes

Meaning Contents

0 Unsigned 8 1 Get exclusive 

rights

00hex Transmit OUT process data via the process 

data channel

01hex Transmit OUT process data via the PDI chan-

nel

Other Reserved

Fig. 4-12 Get exclusive rights

001Dhex: Password (Write)

Subindex Data type Length in 

bytes

Meaning

0 Octet string Max. 40 Password

Fig. 4-13 Password



Parameter, Diagnostics and Information

36/56 Bosch Rexroth AG DOK-CONTRL-S20*CNT*INC-AP02-EN-P

IndraControl S20 Function Module S20-CNT-INC-2/2
4.1.5 Controlling the Process Data via the PDI Channel

You can always read IN process data with the Read IN process data (0025hex) ob-

ject. The data structure corresponds to the process data structure (see Chapter

“Data Transmission via Process Data” on page 23).

You can always read OUT process data with the Read OUT process data

(0026hex) object. The data structure corresponds to the process data structure

(see Chapter “Data Transmission via Process Data” on page 23).

To overwrite the OUT process data of the module via the PDI channel, you have to

enable this option first. To do this, proceed as follows:

• Enter the correct password (“5474902010”) into the Password (001Dhex) ob-

ject. 

• You can now enable the process data via the PDI channel. To do this, write the 

value 01hex to the Get exclusive rights (0027hex) object.

Then you can access the OUT process data. Process data which is sent via the

process data channel to the module is no longer taken into consideration.

You can disable write access to the process data by writing the value 00hex to the

Get exclusive rights object. Process data via the process data channel becomes

valid again. 

Before you can access the Get exclusive rights (0027hex) object, you 

have to enter the valid password in the Password (001Dhex) object, 

even if the write access is returned via PDI. This prevents unintentional 

writing to the Get exclusive rights (0027hex) object.

The password to enable the Get exclusive rights (0027hex) object is 

“5474902010”.
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4.1.6 Objects for Device Management

4.1.6.1 Reset Parameterization (002Dhex: ResetParam)

You can reset various parameterizations using this object.

Index 

[hex]

Object name Object 

code

Data type A L Rights Assignment

002D ResetParam Var Unsigned 8 1 1 W Reset parameterization

Fig. 4-14 Objects for device management

002Dhex: ResetParam (Write)

Subindex Data type Length in 

bytes

Meaning Contents

0 Unsigned 8 1 Reset parameter-

ization

00hex No action

01hex Module is reset to the default settings

Other Reserved

Fig. 4-15 Reset parameterization
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4.2 Application Objects

These objects can be used to specify device-specific parameters or to read de-

vice-specific data.

 

4.2.1 Parameter Table (0080hex: ParaTable)

Parameterize the module using this object. 

Parameterize the complete module when you access via subindex 0. 

Parameterize a single channel when you access via the subindexes 1 to 4.

The written parameter record is stored in the module and reloaded from the mem-

ory when the module is powered up. 

The current states and counter values are reset with the parameterization and the

current channel configuration is reloaded. This is also true when only a single

channel is parameterized via the subindexes.

Index 

[hex]

Object name Object 

code

Data type A L Rights Assignment

0080 ParamTable Record 4 44 R/W Parameter table; see page 38

0090 LimitValuesCNT Array Unsigned 32 10 4 R CNT limit values; see page 44

0091 LatchValuesINCIN Array Unsigned 32 6 4 R INC latch values; see page 44

Fig. 4-16 Application objects

In the engineering tool, the parameters can be selected via a pull-down 

menu.  If you do not use an engineering tool, parameterize the module 

over PDI objects.

Changes made via process data are overwrit-

ten during the parameterization.

If you have made changes via process data (e.g., new limits), these changes are 

no longer available after parameterization.

NOTICE

0080hex: ParamTable (Read, write)

Subindex Data type Length in bytes Meaning Contents

0 Record 176 Parameterization of the 

entire module

See subindexes

1 Record 44 Parameterization of CNT1 See Table “Parameterization of CNTx” on 

page 39
2 Record 44 Parameterization of CNT2

3 Record 44 Parameterization of INC1 See Table “Parameterization of INCx” on 

page 41
4 Record 44 Parameterization of INC2

Fig. 4-17 Parameter table

Set all reserved bits to 0 in the parameter table.



Parameter, Diagnostics and Information

DOK-CONTRL-S20*CNT*INC-AP02-EN-P Bosch Rexroth AG  39/56

IndraControl S20 Function Module S20-CNT-INC-2/2
Variable Data type Bit Meaning Values Default

Basic

Config

Unsigned 16 0 Type of counting 1bin Periodic 1bin

0bin One-time

1 ... 3 Reserved 000bin 000bin

4 ... 7 Gate mode 0000bin Gate off 0000bin

0001bin Counting at high level

0010bin Counting at low level

0011bin Start on rising edge

0100bin Start on falling edge

0101bin Counting at high level and resetting the 

counter value on a rising edge

0110bin Counting at low level and resetting the 

counter value on a falling edge

Other Reserved

8 ... 

11

Direction/stop input 

mode

0000bin No function 0000bin

0001bin Changing the direction on a rising edge 

(starting direction is upwards)

0010bin Changing the direction on a rising edge 

(starting direction is downwards)

0011bin Changing the direction on a falling edge 

(starting direction is upwards)

0100bin Changing the direction on a falling edge 

(starting direction is downwards)

0101bin Counting up at high level

0110bin Counting up at low level

0111bin Stop on rising edge

1000bin Stop on falling edge

Other Reserved

12 ... 

15

Reserved 0000bin

Reserved Unsigned 16 0 ... 

15

Reserved 0000hex

Fig. 4-18 Parameterization of CNTx
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Output

Config

Unsigned 16 0 ... 3 Output mode

(see also Chapter 

“Output mode” on 

page 21)

0000bin Output deactivated for this channel 0000bin

0001bin High (start state is low)

0010bin Low (start state is high)

0011bin Toggle (start state is low)

0100bin Toggle (start state is high)

0101bin High pulse

0110bin Low pulse

0111bin Output is set by the controller

4 ... 5 When reaching the 

corresponding limit, 

the output is set

(see also Chapter 

“Output Control” on 

page 21)

00bin Output not used 00bin

01bin Lower limit

10bin Upper limit

11bin Both limits

6 ... 

15

Reserved 0000000000bin

Output

PulseTime

Unsigned 16 Pulse duration at the 

output for the high or 

low output mode in 

ms

1dec ... 1000dec 1dec

StartVal Unsigned 32 Start value for the 

channel

0dec ... 4294967295dec 0dec

Lower

Limit

Unsigned 32 Lower limit for the 

channel

0dec ... 4294967295dec 0dec

Upper

Limit

Unsigned 32 Upper limit for the 

channel

0dec ... 4294967295dec 4294967295dec

Reserved Unsigned 32 Reserved 0dec

Reserved Unsigned 32 Reserved 0dec

Reserved Unsigned 32 Reserved 0dec

Reserved Unsigned 32 Reserved 0dec

Reserved Unsigned 32 Reserved 0dec

Reserved Unsigned 32 Reserved 0dec

Variable Data type Bit Meaning Values Default

Fig. 4-18 Parameterization of CNTx
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Variable Data type Bit Meaning Values Default

Basic

Config

Unsigned 16 0 Activate channel 0bin Channel inactive 0bin

1bin Channel active

Activate the channel only if an encoder is con-

nected, otherwise you will get the error message 

8600hex (see Fig. 4-7 on page 32).

1 Axis type 0bin Linear 0bin

1bin Round

2 Encoder type 0bin Symmetrical 0bin

1bin Asymmetrical

3 Reserved 0bin

4 Encoder with Z 

signal

0bin Without Z signal 0bin

1bin With Z signal

5 Encoder monitor-

ing

0bin OFF 0bin

1bin ON

6 ... 7 Latch input mode 00bin OFF 00bin

01bin Positive edge

10bin Negative edge

11bin Both edges

8 ... 9 Evaluation 00bin Reserved 11bin

01bin Reserved

10bin Double

11bin Quadruple

12 ... 

15

Type of referenc-

ing

(see also Chapter 

“Referencing” on 

page 16)

0000bin Direct setting of the reference point by the con-

troller

0000bin

0001bin Referencing to the rising edge of the Ref signal 

in positive direction

0010bin Referencing to the rising edge of the Ref signal 

in negative direction

0011bin Referencing to the falling edge of the Ref signal 

in positive direction

0100bin Referencing to the falling edge of the Ref signal 

in negative direction

0101bin Referencing to the rising edge of the Ref signal 

in positive direction with Z

0110bin Referencing to the rising edge of the Ref signal 

in negative direction with Z

0111bin Referencing to the falling edge of the Ref signal 

in positive direction with Z

1000bin Referencing to the falling edge of the Ref signal 

in negative direction with Z

1001bin Referencing to Z

Other Reserved

Fig. 4-19 Parameterization of INCx
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Reserved Unsigned 16 0 ... 

15

Reserved 0000hex

Output-

Config

Unsigned 16 0 ... 3 Output mode

(see also Chapter 

“Output mode” on 

page 21)

0000bin Output deactivated for this channel 0000bin

0001bin High (start state is low)

0010bin Low (start state is high)

0011bin Toggle (start state is low)

0100bin Toggle (start state is high)

0101bin High pulse

0110bin Low pulse

0111bin Output is set by the controller

4 ... 5 When reaching 

the correspond-

ing limit, the out-

put is set

(see also Chapter 

“Output Control” 

on page 21)

00bin Output not used 00bin

01bin Lower limit

10bin Upper limit

11bin Both limits

6 ... 

15

Reserved 0000000000bin

Output-

PulseTime

Unsigned 16 Pulse duration at 

the output for the 

high or low output 

mode in ms

1dec ... 1003dec 1dec

ConvFact Unsigned 32 0 ... 

15

Gear ratio de-

nominator

(see also Chapter 

“Gear Ratio” on 

page 50)

1dec ... 65535dec 1dec

16 ... 

31

Gear ratio numer-

ator

(see also Chapter 

“Gear Ratio” on 

page 50)

1dec ... 65535dec 1dec

ModuloVal Unsigned 32 Modulo value for 

rotary axes

1dec ... 4294967295dec 1dec

EncIncVal Unsigned 32 Encoder incre-

ment value

1dez ...107374182dez 1dec

Variable Data type Bit Meaning Values Default

Fig. 4-19 Parameterization of INCx
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1LimitVal

Out

Unsigned 32 1st limit value for 

switching the out-

put 

For rotary axes 

make sure: 

1LimitValOut ≤ 

ModuloVal

0dec ... 4294967295dec 0dec

2LimitVal

Out

Unsigned 32 2nd limit value for 

switching the out-

put 

For rotary axes 

make sure: 

2LimitValOut ≤ 

ModuloVal

0dec ... 4294967295dec 4294967295dec

Reference

Val

Unsigned 32 Reference value 0dec ... 4294967295dec 0dec

OffsetZRef Unsigned 32 Offset for detect-

ing a Z signal

(see also Chapter 

“Offset” on 

page 17)

0dec ... 4294967295dec 0dec

Transm

Fact

Unsigned 32 Gear ratio for ro-

tary axes

1dec ... 4294967295dec 1dec

Res Unsigned 32 Reserved 0dec 0dec

Variable Data type Bit Meaning Values Default

Fig. 4-19 Parameterization of INCx
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4.2.2 CNT Limit Values (0090hex: LimitValuesCNT)

The limit values of the CNT channels can be read with this object. You can read

both the current limits (may have changed via process data) as well as the limits

stored in the parameterization (see object 0080hex).

Read all limit values when you access via subindex 0. 

Read the selected value when you access via subindexes 1 to 10.

4.2.3 Latch Values of INC Object (0091hex: LatchValuesINCIN)

You can read the individual latch values of the INC channels with this object.

Read all latch values when you access via subindex 0. 

Read the selected value when you access via subindexes 1 to 6.   

0090hex: LimitValuesCNT (Read)

Subindex Data type Length in 

bytes

Meaning/contents

0 Array of Unsigned 32 40 Read the limit values of CNT channels

1 Unsigned 32 4 Current lower limit of CNT1

2 Unsigned 32 4 Current upper limit of CNT1

3 Unsigned 32 4 Lower limit of CNT1 parameterized with PDI

4 Unsigned 32 4 Upper limit of CNT1 parameterized with PDI

5 Unsigned 32 4 Reserved

6 Unsigned 32 4 Current lower limit of CNT2

7 Unsigned 32 4 Current upper limit of CNT2

8 Unsigned 32 4 Lower limit of CNT2 parameterized with PDI

9 Unsigned 32 4 Upper limit of CNT2 parameterized with PDI

10 Unsigned 32 4 Reserved

Fig. 4-20 CNT limit values

0091hex: LatchValuesINCIN (Read)

Subindex Data type Length in 

bytes

Meaning/contents

0 Array of Unsigned 32 24 Read all latch values of the INC channels

1 Unsigned 32 4 Latch value on rising edge of the INC1 channel

2 Unsigned 32 4 Latch value on falling edge of the INC1 channel

3 Unsigned 32 4 Reserved

4 Unsigned 32 4 Latch value on rising edge of the INC2 channel

5 Unsigned 32 4 Latch value on falling edge of the INC2 channel

6 Unsigned 32 4 Reserved

Fig. 4-21 INC latch values

The values are transmitted with reference to the gear ratio. The values 

are transmitted in 32-bit integer values. Decimal places are not consid-

ered.
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5 Example: Counting Goods

Example description

In the following example, sets of 1000 screws are to be packed in a cardboard box. 

The control input (2) is set when a flap of the funnel is opened. The rising edge of

this control input activates the counter input automatically.

The sensor (3) detects and counts the screws via the counter input. Each screw

that falls out of the funnel into the box initiates a pulse at the counter input. Once

1000 screws have passed the sensor (3), the switching output (1) is set for a pe-

riod of 1 s.

The flap can be closed by setting the switching output (1). 

Now a new box can be placed under the funnel and the process can be repeated.

Example structure

Fig. 5-1 Example system for counting goods

Parameterization of the module

Only counter channel 1 (CNT1) is used for this example. Parameterization of the

other channels can be left unchanged. The parameterization can either be done

with the engineering tool or with a PDI write access to object 0080hex subindex

1dec during operation. 

No. Sensor/actuator Associated 

input/output

Terminal point when 

using counter 1

1 Valve (flap control) Output 1 (OUT 1) 30 (Out1)

2 Sensor for valve position Control input 1 

(Gate1)

10 (G1)

3 Sensor (for detecting the 

screws, e.g. photoelectric bar-

rier)

Counter input 1

(Source1)

00 (S1)

Fig. 5-2 Key for Fig. 5-1

Object 0080hex must be completely written to when a subindex cannot 

be addressed via the higher-level fieldbus system. All channels are 

reparameterized.
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Parameterize the CNT channel 1 (CNT1) for this example as follows:

In the example, the counting direction is controlled by process data. Set the

DirCNT1 direction bit in the OUT process data constantly to 1 (positive counting

direction). 

The counting starts as soon as the flap opens and a 1 (set) is detected at control

input (2).

The counting stops as soon as the flap closes and a 0 (not set) is detected at con-

trol input (2).

Parameter Value Explanation

BasicConfig -> Type of counting 1bin = periodic count Periodic counting is parameterized since it is 

a recurring counting process.

BasicConfig -> Gate mode 0101bin = Counting at high level and 

reset of the counter status on a rising 

edge

Counting is started on the rising edge of the 

control input (2) (flap open) and stopped on 

the falling edge (flap closed).

Any number of boxes can be filled since a 

new counting process is started each time 

the flap is opened.

BasicConfig-> Direction/stop input 

mode

0000bin = no function

OutputConfig-> Output mode 0101bin = High pulse When the limit is reached, a positive pulse is 

to be generated at the output.

OutputConfig-> Switching behavior of 

the output

10bin = switching with upper limit

OutputPulseTime 1000dec 1000 ms pulse length at the output

Start value (StartVal) 0dec Counting starts with 0 screws.

Lower limit 0dec Counting starts with 0 screws.

Upper limit 1000dec The upper counting limit is 1000 screws.

Fig. 5-3 Parameterization for the example
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Reading the counter states

The current counter state, the counting direction and the status of the switching

output (1) and the control input (2) are mapped to the IN process data.

Addition

If the number of screws per box is to be changed during the current counting pro-

cess, the counting limit (upper limit) can be changed during runtime via the pro-

cess data.

Please make sure at the time of the modification that the current counter state is

not higher than the new counting limit. Otherwise, an error message will be gener-

ated.

To change the maximum number of screws, proceed as follows:

• Write the new upper limit into the OUT process data words 4 and 5 (high word 

upper limit CNT1 and low word upper limit CNT1).

The OUT process data words 2 and 3 (high word lower limit CNT1 and low 

word lower limit CNT1) are not changed (0dec).

• The new limits are taken over on a rising edge of the SetNewLimitsCNT1 bit in 

the OUT process data. The state must be maintained for this bit until the take-

over is indicated by the LimitConfCNT1 bit in the IN process data. The new lim-

its are valid when this bit is set.

Words 2 and 3 = Current counter state

OUT1 bit = Switching output (1) state

GateCNT1 bit = Control input (2) state

DirCNT1 bit = Current counting direction

Run/StopCNT1 bit = Counter state

The limits set via process data are transient, that means after a restart 

the parameters set in the hardware configuration or transferred via PDI 

are again valid.
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6 Axis Types and Gear Ratios

6.1 Axis Types

This module can be used to detect the position with linear or rotary axes. The de-

sired axis type must be defined during parameterization. Depending on the axis

type, there are differences during parameterization and operation.

Linear axis A linear axis is an axis with a limited path.

The maximum path is the permitted position range of 0 to 2
32

 – 1 increments.

Figure 6-1 Example of a linear axis

Rotary axis A rotary axis is an axis with an unlimited path (rotary table, continuous conveyor

belt). For a rotary axis, the path starts and ends at the same physical point on the

axis. Hardware and software limit switches are not considered.

For rotary axes, the path (increments) for a revolution is referred to as a modulo

value. You specify the modulo value with the engineering tool or object 0080hex,

variable ModuloVal.

If rotary axis mode is active, the drive must be freely rotatable. If this is not possible,

the axis will not meet the requirement for operation as a rotary axis and must,

therefore, be parameterized as a linear axis.

81881009

S

S20-CNT/INC-2/2

INC

M

M Motor

S Spindle

S20-CNT-INC-2/2 Connection to the S20-CNT-INC-2/2 module

INC Incremental encoder
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Figure 6-2 Examples of rotary axes

In Figure 6-2 the modulo value is specified as 800. This value has the same posi-

tion on the axis as the value 0. The actual value range is indicated by the module

as 0 to 799. The value 800 is not indicated.

6.2 Gear Ratio

You can use object 0080hex, variable ConfFact to specify the gear ratio.

The gear ratio determines how many units of a measurement unit correspond to a

certain number of increments.

The gear ratio can be used for linear and rotary axes.

Example

You want to specify the position in centimeters rather than increments. You know

that the entire path is 200 centimeters long and that this represents 4000 incre-

ments. 

Therefore:

GRN/GRD = 200/4000 = 1/20 (cm)

All other values must now be specified in centimeters:

• Limit values

• Reference point

• Offset

The module will also indicate all values in centimeters.
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Gear ratio numerator GRN = 200 (cm) (1 to 1023)

Gear ratio denominator GRD = 4000 (1 to 2
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 - 1)
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7 Disposal

7.1 General information

Dispose the products according to the respective valid national standard.

7.2 Return

For disposal, our products can be returned free of charge. However, the products

must be free of remains like oil and grease or other impurities.

Furthermore, the products returned for disposal must not contain any undue for-

eign substances or components.

Send the products free of charge to the following address:

7.3 Packaging

The packaging material consists of cardboard, plastics, wood or styrofoam.

Packaging material can be recycled anywhere.

For ecological reasons, please do not return empty packages.

7.4 Batteries and accumulators

Batteries and accumulators can be labelled with this symbol.

The symbol indicating "separate collection" for all batteries and accumulators is

the crossed-out wheeled bin.

The end user within the EU is legally obligated to return used batteries. Outside the

validity of the EU Directive 2006/66/EC keep the stipulated directives.

Used batteries can contain hazardous substances, which can harm the environ-

ment or the health of the individual when they are stored incorrectly or disposed of.

After use, the batteries or accumulators contained in Rexroth products have to be

disposed of according to the country-specific collection system.

Bosch Rexroth AG

Electric Drives and Controls

Bürgermeister-Dr.-Nebel-Straße 2

D-97816 Lohr am Main, Germany
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8 Service and support

Our worldwide service network provides an optimized and efficient support. Our

experts offer you advice and assistance should you have any queries. 

You can contact us 24/7.

Service Germany Our technology-oriented Competence Center in Lohr, Germany, is responsible for

all your service-related queries for electric drive and controls.

Contact the Service Hotline and Service Helpdesk under:

Additional information on service, repair (e.g. delivery addresses) and training can

be found on our internet sites.

Service worldwide Outside Germany, please contact your local service office first. For hotline num-

bers, refer to the sales office addresses on the internet.

Preparing information To be able to help you more quickly and efficiently, please have the following infor-

mation ready:

• Detailed description of malfunction and circumstances

• Type plate specifications of the affected products, in particular type codes

and serial numbers

• Your contact data (phone and fax number as well as your e-mail address)

Phone: +49 9352 40 5060

Fax: +49 9352 18 4941

E-mail: service.svc@boschrexroth.de

Internet: http://www.boschrexroth.com

http://www.boschrexroth.com
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Electric Drives and Controls

P.O. Box 13 57
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97816 Lohr, Germany

Tel. +49 9352 18 0

Fax +49 9352 18 8400

www.boschrexroth.com/electrics
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