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1 The PROFIBUS Bus Coupler

PROFIBUS-Buskoppler The PROFIBUS-Buskoppler configures the station and manages data exchange

with a PROFIBUS master. It also provides the power supply for the connected

Inline terminals. PROFIsafe I/O modules can also be used.

The PROFIBUS-Buskoppler can be ordered under MNR R911172194. Connec-

tors, labeling fields, and an end plate are supplied as standard.

Fig. 1-1 The R-IL PB BK DI8 DO4/CN-PAC PROFIBUS-Buskoppler

Scope of supply • PROFIBUS-Buskoppler (1)

• Connectors (2)

• Labeling field (3)

• End plate (4)
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Features • PROFIBUS connection via 9-pos. D-SUB female connector

• Interface physics RS-485 for PROFIBUS

• Electrical isolation of PROFIBUS interface and logic

• DP/V1 for Class 1 and Class 2 masters

• Data transmission speed of 9.6 kbps up to 12 Mbps 

(automatic detection)

• Rotary encoding switches for setting the PROFIBUS address

• Supported PROFIBUS addresses 1 to 126

• Up to 16 PCP devices can be connected

• Device description using GSD file

• I & M functions

• Eight digital inputs

• Four digital outputs

• Diagnostic and status LEDs

• Automatic baud rate detection on the local bus (500 kbps or 2 Mbps)

Additional features of CN version:

• Approved for PROFIsafe

• IO-Link call 

When using the bus coupler in a PROFIsafe system, please refer to

the documentation for the safety terminals used (see "PROFIsafe Ap-

plication Notes" on page 55).

For additional information about the bus coupler, please refer to the

following documents:

Data sheet:

DOK-CONTRL-ILPBBKDIOCN-AW..-EN-P, R911324351

Inline system description

DOK-CONTRL-ILSYSINS***-AW..-EN-P, R911317021

They can be downloaded at:

www.boschrexroth.com.

http://www.boschrexroth.com
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2 Using the Safety Instructions

2.1 Safety Instructions - Structure

The safety instructions are structured as follows:

Fig. 2-1 Safety instructions – structure

2.2 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 meant to draw the reader's attention to the safety instruction and

signifies the degree of danger.

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 in-

jury 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

could occur.

NOTICE

In case of non-compliance with this safety instruction, property damage could oc-

cur.
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3 Important Directions for Use

3.1 Appropriate Use

3.1.1 Introduction

Rexroth products represent state-of-the-art developments and manufacturing.

They are tested prior to delivery to ensure operating safety and reliability.

The products may only be used in the manner that is defined as appropriate. If they

are used in an inappropriate manner, then situations can develop that may lead to

property damage or injury to personnel.

Bosch Rexroth, as manufacturer, is not liable for any damages

resulting from inappropriate use. In such cases, the guarantee and the

right to payment of damages resulting from inappropriate use are for-

feited. The user alone carries all responsibility of the risks.

Before using Rexroth products, make sure that all the pre-requisites for

appropriate use of the products are satisfied:

• Personnel that in any way, shape or form uses our products must first read

and understand the relevant safety instructions and be familiar with

appropriate use.

• If the product takes the form of hardware, then they must remain in their

original state, in other words, no structural changes are permitted. It is not

permitted to decompile software products or alter source codes.

• Do not mount damaged or faulty products or use them in operation.

• Make sure that the products have been installed in the manner described in

the relevant documentation.
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3.1.2 Areas of Use and Application

The Inline system of Rexroth is a modular and flexibly scalable input/output system

in the degree of protection IP 20. It can be operated locally at the IndraControl L or

peripherally via a field bus coupler.

The Rexroth Inline system may only be used with the accessories and

parts specified in this document. If a component has not been

specifically named, then it may not be either mounted or connected.

The same applies to cables and lines.

Operation is only permitted in the specified configurations and

combinations of components using the software and firmware as spe-

cified in the relevant function descriptions.

Typical applications of the Rexroth Inline system are:

• Handling and assembly systems,

• Packaging and foodstuff machines,

• Printing and paper processing machines and 

• Machine tools.

The Rexroth Inline system may only be operated under the assembly, installation

and ambient conditions as described here (temperature, system of protection,

humidity, EMC requirements, etc.) and in the position specified.

In residential areas as well as in business and commercial areas Class A devices

may be used with the following note:

This is a Class A device. In a residential area, this device may cause

radio interferences. In such a case, the user may be required to

introduce suitable countermeasures at his own cost.

3.2 Inappropriate Use

Using the Rexroth Inline system outside of the above-referenced areas of

application or under operating conditions other than described in the document

and the technical data specified is defined as "inappropriate use".

The Rexroth Inline system may not be used if 

• they are subject to operating conditions that do not meet the above specified

ambient conditions. This includes, for example, operation under water, in the

case of extreme temperature fluctuations or extremely high maximum

temperatures or if

• Bosch Rexroth has not specifically released them for that intended purpose.

Please note the specifications outlined in the general Safety Guidelines!
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4 Diagnostics

The diagnostic concept for the bus coupler consists of two components. Firstly, di-

agnostic data is supplied to the control system via PROFIBUS in the form of diag-

nostic bytes. Secondly, local diagnostics is available, whereby the error type is in-

dicated by the specific flashing codes of the LEDs on the bus coupler. 

4.1 Activating/Deactivating the Diagnostic Formats

The diagnostic format can be set as a parameter on the terminal. When you dou-

ble-click the coupler in the project explorer under IndraWorks, the window with the

properties opens. You can select between "R-IL PB BK DI8 DO4-Format", "Sta-

tus-PDU-Diagnostics" and "ID-Specific Diagnostics". The "Status-PDU-Diag-

nostics" format, which is used for PROFIsafe I/O module diagnostics, is set by de-

fault. The "R-IL PB BK DI8 DO4-Format" must be set to be compatible with the R-

IL PB BK DI8 DO4-PAC coupler.

Fig. 4-1 Selection dialog - Diagnostic formats
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4.1.1 Diagnostics in the R-IL PB BK DI8 DO4 Format

This diagnostic format consists of the following blocks:

1 PROFIBUS standard diagnostics

2 ID-specific diagnostics

3 Status diagnostics (terminal status)

4 Channel-specific diagnostics

5 Revision diagnostics (manufacturer-specific)

6 Status-PDU (manufacturer-specific)

The header bytes are used to distinguish between all blocks.

The diagnostic telegram is dynamic from block 2 onwards. Thus the

number of bytes in a block depends on the station structure used.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Meaning

Block 1

1 X X X X X X X X Station status 1

2 X X X X X X X X Station status 2

3 X X X X X X X X Station status 3

4 X X X X X X X X PROFIBUS master address

5 0 0 0 0 1 0 1 1 Manufacturer ID high byte (0Bhex)

6 0 1 0 1 0 0 0 0 Manufacturer ID low byte (50hex)

Block 2

7 0 1 Number of local bus devices 

(= Length of the block)

ID-specific diagnostics (header)

8 LD 8 LD 7 LD 6 LD 5 LD 4 LD 3 LD 2 LD 1 Local bus devices 1 to 8

9 LD 16 LD 15 LD 14 LD 13 LD 12 LD 11 LD 10 LD 9 Local bus devices 9 to 16

... ... ... ... ... ... ... ... ... ...

15 0 LD 63 LD 62 LD 61 LD 60 LD 59 LD 58 LD 57 Local bus devices 57 to 63

Block 3

16 0 0 Number of local bus devices 

(= Length of the block)

Status (header)

17 1 0 0 0 0 0 1 0 Status type = terminal status

18 0 0 0 0 0 0 0 0
Slot (= 0 = general status of the bus coup-

ler)

19 0 0 0 0 0 0 SP SP Specifier

20 ST LD 4 ST LD 3 ST LD 2 ST LD 1 Status of local bus devices 1 to 4

21 ST LD 8 ST LD 7 ST LD 6 ST LD 5 Status of local bus devices 5 to 8

... … … … … … … … … …

35 0 ST LD 63 ST LD 62 ST LD 61 Status of local bus devices 61 to 63

Abb. 4-2 R-IL PB BK DI8 DO4 format diagnostics
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Block 4

36 1 0 Module
Channel-specific diagnostics (header) 

Channel error 1

37 IO Channel IN/OUT and channel number  

Channel error 1

38 CT
ET

Channel and error type 

Channel error 1

... 1 0 Module no. Channel-specific diagnostics (header) 

Channel error 2

... IO Channel IN/OUT and channel number  

Channel error 2

... CT
ET

Channel and error type 

Channel error 1

... ... ... ... ... ... ... ... ... ...

... 1 0
Module no. Channel-specific diagnostics (header) 

Channel error 10

... IO Channel IN/OUT and channel number  

Channel error 10

65 CT ET Channel and error type Channel error 10

Block 5

66 1 1 X X X X X X Version (start with C1)

Block 6

67 0 0 0 0 1 1 0 0 Status (header)

68 1 0 1 0 0 0 0 0 Reserved (header)

69 0 0 0 0 0 0 0 0 Reserved (header)

70 0 0 0 0 0 0 0 0 Reserved (header)

71 0 0 0 0 0 0 B B Local bus baud rate

1 = 500 kbaud

2 = 2 Mbaud

72 X X X X X X X X Diagnostic location (FF = OK)

73 X X X X X X X X User ID code, 

1st local bus device with error

74 X X X X X X X X User length code, 

1st local bus device with error

75 X X X X X X X X LB state (high byte)

76 X X X X X X X X LB state (low byte)

77 0 0 0 0 0 0 0 X System limit violated?

78 X X X X X X X X Number of accessible local bus devices

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Meaning

Abb. 4-2 R-IL PB BK DI8 DO4 format diagnostics
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Block 1: PROFIBUS Standard Diagnostics

X: Value 1 is activated. Value 0 is deactivated.

M: Slave transmits 0, master adds if necessary.

7 6 5 4 3 2 1 0

M Station does not exist

X Slave is not ready for data exchange

X Error in configuration telegram

X Extended diagnostics follows in the telegram

X The requested function is not supported by the 

slave

M Invalid response from slave

X Error in parameter telegram

M Slave assigned to another master

Abb. 4-3 Byte 1: Status 1

7 6 5 4 3 2 1 0

X Slave must be reparameterized

X Static diagnostics

1 Fixed to 1 for DP operation

X Watchdog activated

X Freeze command received

X Sync command received

0 Reserved

M Slave is deactivated

Abb. 4-4 Byte 2: Status 2

7 6 5 4 3 2 1 0

0 0 0 0 0 0 0 Reserved

X Slave has more diagnostic information than dis-

played in the telegram

Abb. 4-5 Byte 3: Status 3

7 6 5 4 3 2 1 0

0-125 (00hex-7Ehex) Master address following parameterization, de-

fault address is 255 (FFhex)

Abb. 4-6 Byte: Master address

7 6 5 4 3 2 1 0

0-225 (00hex-FFhex) ID number high byte

0-225 (00hex-FFhex) ID number low byte

Abb. 4-7 Byte 5 and 6: ID number
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Block 2: ID-Specific Diagnostics

The table shows the faulty local bus devices. For every faulty terminal, a "1" is en-

tered.

In the first byte of the block, bits 0 to 5 specify the number of local bus devices and

therefore the length L of the block (up to 8 devices per byte). The minimum length

of this block is 2 bytes (1 byte header + 1 byte (8 devices, maximum)), the maxi-

mum length is 9 bytes (1 byte header + 8 bytes (63 devices, maximum)). The size

of the ID-specific diagnostic block therefore depends on the number of configured

terminals.

Block 3: Status PDU (Terminal Status)

For every local bus device there are 2 bits for status encoding:

The specifier (SP) equals 1 in the event of a faulty state. The specifier equals 2 if

the terminal changes from a faulty state to an error-free state. If the specifier equals

0, the state has not changed.

In the first byte of the block, bits 0 to 5 specify the number of local bus devices and

therefore the length of the Status-PDU block. The minimum length of this block is 5

 (4-byte header + 1 byte (4 devices, maximum)), the maximum length is 20 (4-byte

header + 16 bytes (63 devices, maximum)). The size of the status PDU block

therefore depends on the number of configured terminals.

ST LD x: 00 = Terminal data valid

ST LD x: 01 = Terminal data invalid due to an error

ST LD x: 10 = Terminal data invalid due to incorrect terminal being connected

ST LD x: 11 = Terminal data invalid or no terminal connected 

(despite configuration)

SP: 0 = No evaluation

SP: 1 = Error occurs (number > 0)

SP: 2 = Error disappears (number = 0)

SP: 3 = Reserved
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Block 4: Channel-Specific Diagnostics

Up to 10 channel errors are indicated here. There are 3 bytes per channel error,

this block can be a maximum of 30 bytes in size. Each channel error is an individual

and independent error. In order to display the channel errors, the I/O terminal must

support PCP (Peripherals Communication Protocol) and channel-specific diag-

nostics must be activated on the bus coupler. Channel-specific diagnostics can be

activated with Rexroth IndraWorks by changing the "Channel-wise diagnostics"

parameter to "active" in the bus coupler settings.

Block 5: Revision Diagnostics

Indicates the firmware version, e.g., C3hex = Version 3

Version diagnostics starts with C1 for version 1.

IO: 00bin = Reserved

IO: 01bin = Input

IO: 10bin = Output

IO: 11bin = Input and output

Channel: Channel number of the relevant channel (0 to 63)

CT: 000bin = Reserved

CT: 001bin = 1 bits

CT: 010bin = 2 bits

CT: 011bin = 4 bits

CT: 100bin = 1 byte

CT: 101bin = 1 word

CT: 110bin = 2 words

CT: 111bin = Reserved

ET: 0 = Reserved

ET: 1 = Short circuit

ET: 2 = Undervoltage

ET: 3 = Surge voltage

ET: 4 = Overload

ET: 5 = Overtemperature

ET: 6 = Cable break

ET: 7 = Upper limit value exceeded

ET: 8 = Lower limit value exceeded

ET: 9 = General error
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Block 6: Status PDU

The sixth block is also encoded as a status PDU block, but in manufacturer-speci-

fic format. The information stored here does not usually need to be evaluated.

Byte 5 indicates the baud rate at which the local bus is operated. 

(01hex = 500 kbaud, 02hex = 2 Mbaud)

Byte 7 and byte 8 indicate the ID and length code of the first faulty terminal. This

can be used as additional information for blocks 2 and 3, if required.

The value of byte 11 is 1 if a system limit was violated.

Byte 12 indicates the number of available terminals.

4.1.2 Status PDU Diagnostic Format

This diagnostic format consists of the following blocks:

1 PROFIBUS standard diagnostics (see also 4.1.1 on page 10)

2 Status-PDU (manufacturer-specific) 

The bus coupler is always counted as a local bus device (LD). If an er-

ror occurs on this device, the corresponding bits in the diagnostics are

set for local bus device 1.

Byte x Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Meaning

Block 1

1 X X X X X X X X Station status 1

2 X X X X X X X X Station status 2

3 X X X X X X X X Station status 3

4 X X X X X X X X PROFIBUS master address

5 0 0 0 0 1 0 1 1 Manufacturer ID high byte (0Bhex)

6 0 1 0 1 0 0 0 0 Manufacturer ID low byte (50hex)

Block 2

7 0 0 0 0 1 0 0 1 Status (header) + length

8 1 0 1 0 0 0 0 1 Status type = e.g., A1hex (Header)

9 X X X X X X X X Slot Number (Header)

10 0 0 0 0 0 0 X X Status Specifier (Header)

11 X X X X X X X X Error code high byte

12 X X X X X X X X Error code low byte

13 X X X X X X X X
User ID code, 

local bus device with error

14 X X X X X X X X
User length code, 

local bus device with error

15 X X X X X X X X FW revision (e.g. 33hex)

Abb. 4-8 Status PDU diagnostics incl. error codes
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Block 2: Status PDU

A distinction is made between the following status types (byte 8):

4.1.3 ID-Specific Diagnostic Format

This diagnostic format consists of the following blocks:

1 PROFIBUS standard diagnostics (see also 4.1.1 on page 10)

2 ID-specific diagnostics (see also 4.1.1 on page 10) 

A1hex PROFIsafe F-Parameter error (see also Appendix A3) 

A2hex PROFIsafe I-Parameter error

A3hex PROFIsafe device error

81hex Standard status message

Byte 11 and byte 12 provide more detailed information on the standard status message:

High Byte Error type

Low Byte Error number

For error descriptions, please refer to Section 4.2, "Representing the

Error Codes", Section 9.3, "Error Codes for F-Parameters" or the do-

cumentation of the individual module.

Byte x Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Meaning

Block 1

1 X X X X X X X X Station status 1

2 X X X X X X X X Station status 2

3 X X X X X X X X Station status 3

4 X X X X X X X X PROFIBUS master address

5 0 0 0 0 1 0 1 1 Manufacturer ID high byte (0Bhex)

6 0 1 0 1 0 0 0 0 Manufacturer ID low byte (50hex)

Block 2

7 0 1 X X X X X X Number of devices (values 0 to 63)

8 X X X X X X X X Local bus devices 1 to 8 (value 0 to 255)

9 X X X X X X X X Local bus devices 9 to 16 (value 0 to 255)

10 X X X X X X X X Local bus devices 17 to 24 (value 0 to 255)

11 X X X X X X X X Local bus devices 25 to 32 (value 0 to 255)

12 X X X X X X X X Local bus devices 33 to 40 (value 0 to 255)

13 X X X X X X X X Local bus devices 41 to 48 (value 0 to 255)

14 X X X X X X X X Local bus devices 49 to 56 (value 0 to 255)

15 X X X X X X X X Local bus devices 57 to 63 (value 0 to 127)

Abb. 4-9 ID-specific (terminal) diagnostics 
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4.2 Representing the Error Codes

4.2.1 Local Diagnostic Indicators

On the bus coupler local diagnostics is indicated with the FS and FN LEDs. Diag-

nostics can be evaluated with the following tables and evaluating the flashing

codes of these two LEDs.

First, determine the number of flashes of FN while FS is ON. This number indicates

the error type which can be found in column 1. Error numbers are distinguished in

column 2 within this error block. The error number results from the number of fla-

shes of FN while FS is OFF. After this number in column 2 you will find a detailed

error description in the line.

Fig. 4-10 Local diagnostic indicators on the bus coupler
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4.2.2 Error Type and Error No.

In the controller error type and error no. can be called with Status-PDU Diag-

nostics.

Error type 

(FS ON, 

FN flashing)

Error no. 

(FS OFF, 

FN flashing)

Error cause Error remedy

1 Parameter error on the PROFIBUS

1 A parameter block is faulty. The number of terminals does not correspond to the 

number of parameter blocks or the header byte of the 

module parameter is incorrect or the parameter block is 

incomplete.

2 Too many data blocks for the sta-

tion.

The number of terminals does not correspond to the 

number of parameter blocks.

3 The data length of the parameter 

block is too short.

Check the number of parameters.

4 The PD PCP module appears se-

veral times in the configuration.

Check the configuration with regard to the number of PD 

PCP modules. There must only be one PD PCP module. 

(Except for PROFIsafe terminals - these have two PD 

PCP modules).

5 The data block length was excee-

ded.

Check the number of terminals.

6 A parameter block is not complete. Check the structure of the parameters for the terminals.

7 The number of parameter blocks is 

larger than the maximum number of 

terminals in the station.

Check the configuration.

8 F-Parameter error, 

PROFIsafe-parameter error

Activate Status-PDU diagnostics when parameterizing 

the bus coupler in your controller and determine the 

exact error location and error cause.

9 I-Parameter error, PROFIsafe- pa-

rameter error

Activate Status-PDU diagnostics when parameterizing 

the bus coupler in your controller and determine the 

exact error location and error cause.

Abb. 4-11 Error type and error no. (also FS/FN flashing codes)
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2 Configuration error on PROFIBUS

1 Fewer terminals have been confi-

gured than are available in the sta-

tion.

Add these terminals to the configuration.

2 More terminals have been configu-

red than are available in the station.

Delete the extra terminals from your configuration.

3 Configuration block is faulty. Determine the exact error location using the terminal-

specific diagnostics in your control system.

4 The ID code in the configuration 

does not correspond to the termi-

nal.

Determine the exact error location using the terminal-

specific diagnostics in your control system. Check the 

configuration in the hardware configurator.

5 The length code of the configured 

terminal does not correspond to the 

length code of the terminal.

Determine the exact error location using the terminal-

specific diagnostics in your control system. Check the 

configuration in the hardware configurator.

6 The data length of the parameter 

block is faulty.

Check the number of parameters. The parameter length 

must not be longer than the output data length of the re-

levant terminal.

7 PROFIBUS address 

of the R-IL PB BK DI8 DO4/CN-

PAC is larger than 126.

Check the PROFIBUS address of the 

R-IL PB BK DI8 DO4/CN-PAC. After the address is set, 

the R-IL PB BK DI8 DO4/CN-PAC must be restarted.

8 More than 244 bytes are required 

for the configuration.

Reduce the number of terminals in the station or group 

several Inline terminals in the configuration, so that the 

configuration data is compressed.

Error type 

(FS ON, 

FN flashing)

Error no. 

(FS OFF, 

FN flashing)

Error cause Error remedy

Abb. 4-11 Error type and error no. (also FS/FN flashing codes) (Fortsetzung)
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3 Configuration and parameter errors on the local bus

1 General PCP parameterization 

failed.

Check the station configuration and the PCP devices. 

2 PCP communication was aborted. Check the PCP PDU size of the PCP devices.

3 Module error occurred during initia-

lization.

Try to restart the station.

4 An error occurred in the I/O circuit 

(e.g., short circuit or overload at the 

actuator).

Remove the error from your I/O devices.

5 Terminal error Activate channel-specific diagnostics when parameteri-

zing the bus coupler in your controller and determine the 

exact error location and error cause.

6 Error in the safety terminal Activate Status-PDU diagnostics when parameterizing 

the bus coupler in your controller and determine the 

exact error location and error cause.

7 More than 62 Inline devices are 

connected.

Configure the station again and observe the maximum 

number of Inline devices.

8 More than 16 PCP devices are con-

nected.

Reduce the number of PCP devices in the station.

9 The sum of the process data in the 

local bus is greater than 244 bytes.

Check the amount of process data and reduce the num-

ber of devices in the station.

4 Local bus error within the station

1 Local bus was stopped. Check the configuration of the station.

Error type 

(FS ON, 

FN flashing)

Error no. 

(FS OFF, 

FN flashing)

Error cause Error remedy

Abb. 4-11 Error type and error no. (also FS/FN flashing codes) (Fortsetzung)
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5 Acyclic Communication (DP/V1 and PCP)

DP/V1 DP/V1 extends the cyclic data exchange function according to IEC 61158 to in-

clude acyclic services. This makes it easy to operate even complex terminals.

PCP PCP is used in the local bus to exchange data acyclically. This is usually the para-

meterization data of complex terminals (e.g., R-IB IL RS 232-PAC) or variable

length data.

DP/V1 is a mechanism which corresponds to PCP at PROFIBUS level. The R-IL

PB BK DI8 DO4/CN-PAC coupler prepares the data records, which are sent via

DP/V1 from the Class 1 or Class 2 master, for the PCP mechanism in the local bus.

PCP data from the local bus is in turn converted into DP/V1 telegrams by the bus

coupler.

The different communication types will be described in the following.

5.1 Acyclic Communication via the Class 1 Master 

(C1 Master)

C1 master The C1 master carries out parameterization during slave startup and is also the

master for cyclic data traffic. It may also be necessary to read a parameter acycli-

cally from the terminal as an option using this C1 master.

Corresponding read and write access rights are therefore defined for the C1 mas-

ter. As it already has a connection to the slave during cyclic data traffic, the C1

master does not have to establish an explicit connection (using "Initiate"), but can

communicate with the slave directly via "Read" and "Write".

5.2 Acyclic Communication via the Class 2 Master 

(C2 Master)

C2 master For communication in the C2 master, the data fields are identical to those for C1

communication, and it is only the SAPs (Service Access Points) which differ. Ad-

ditional fields are "Initiate" and "Abort" to establish and release the connection via

SAP49 and 50. If DP/V1 terminals are already in use, the routines for connection

management can be adapted easily. The C2 master can be implemented in vari-

ous forms, e.g., in the form of a display device or operator interface. In a display

device, the data is retrieved from the slave on request if, for example, a specific pa-

rameter is to be read. Access to the operator interface is usually acyclic.

Before programming the application, check whether your control sys-

tem or configuration tool supports DP/V1. If not, the functions can be

used via the cyclic process data channel (DP/V0), see Section 5.5 on

Page 32 and onwards.

Up to 16 terminals capable of PCP can be connected to the 

R-IL PB BK DI8 DO4/CN-PAC bus coupler.
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5.3 PCP Communication Basics

PCP (Peripherals Communication Protocol) controls the transmission of parame-

ter data in the local bus. Special PCP services are available for this purpose.

Application Example

To explain the basics of PCP communication, the following concrete PCP applica-

tion is used as an example:

A frequency inverter (FI), together with other field devices, is connected to a PLC

via a bus interface. The device versions are standardized according to the Drives

profile.

Fig. 5-1 Application example

Device parameters Device parameters are data from intelligent field devices (PCP devices), which is

required for the startup phase of machines and systems. Once it has been entered,

this data only has to be modified upon a change in the parameterization or in the

event of an error. The parameters are preconfigured and can be taken from the de-

vice documentation provided by the manufacturer. 

PLC

Slaves

Master

5067C201

Bus interface

Frequency inverter
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Parameters of a frequency

inverter

As an electrical drive controller, a key feature of a frequency inverter is that chan-

ges can be made to process variables (e.g., speed, position, and torque) using

analog or digital signals. Additional information is required to optimize the adapta-

tion of the drive controller and motor to the process. As well as setpoint informa-

tion, the frequency inverter also requires information about the motor type point,

the minimum and maximum permissible speed of the system, the maximum speed

variation during acceleration and deceleration, starting ramp, starting current, etc.

These types of additional information are device-specific parameters, which can

be modified via the parameter data channel. 

The parameter values for all PCP devices are the subject of communication via the

parameter data channel. To enable the individual parameters to be distinguished

during communication, each parameter has a number, the index. 

Index The index is the address of the communication object. It is required to identify the

object.

Object Description

The object description includes all the properties of the object, such as data type,

object type, name, etc.

Object types There are various different object types:

Simple variable • Simple variable type objects.

Examples include measured values, the time or status of a terminal.

Array • Array type objects, i.e., several "simple variable" objects of the same type,

which are grouped to form one object. Each element can be accessed indivi-

dually.

An example of an array is a range of the same type of measured values.

Record • Record type objects, i.e., several "simple variable" objects of different types,

which are grouped to form one object. As for the array type, each element of

a record can be accessed individually. An example of a record is the group of

data in a test report, which contains not only the actual measured value, but

also additional information, e.g., the time of the measurement.

Program invocation • Program invocation type objects, i.e., program sequences that can be run.

Object description (OD)

Index Type Object Name

... ... ... ...

60 4Ahex Ramp Record Speed quick stop

60 4Bhex Integer16 Array Setpoint factor

... ... ... ...

Abb. 5-2 Object description (example)
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5.4 Acyclic Communication in DP/V1 Mode

5.4.1 The Communication Mechanism

Whenever data is accessed, a distinction must be made between accessing data

from local bus devices and data from the R-IL PB BK DI8 DO4/CN-PAC bus coup-

ler:

When accessing the R-IL PB BK DI8 DO4/CN-PAC bus coupler, use the DP/V1

format. Read and write accesses can be executed in one step (request ->  res-

ponse).

The PCP data from I/O terminals is addressed via 16-bit object indices. DP/V1 only

has fields for 8-bit indices. Additional parameters have therefore been added to

the data block for use when accessing the local bus, as for PROFIDrive. A se-

quence involving 2 steps is used, which follows the PROFIDrive profile:

Read:

1. a) Send the request as a DP/V1 write request (PCP read) to slot x

b) Receive the DP/V1 write response - often automatically via the master

2. a) Send a DP/V1 read to slot x

b) Receive the DP/V1 read response - usually automatically via the master

Data type Access to 

I/O terminal

Access to R-IL PB BK DI8 

DO4/CN-PAC

Slot Index/

dec

PDU length – x 0 3

Master control – x 0 4

PCP status – x 0 5

Terminal activation – x 0 6

Terminal activa-

tion/restart

– x 0 7

Terminal diagnostics – x 0 12

Cycle count – x 0 20

Cycle error count – x 0 21

ID cycle count – x 0 22

ID cycle error count – x 0 23

Data cycle count – x 0 24

Data cycle error count – x 0 25

I & M functions – x 0 255

PD IN – x 1 to 63 13

PCP access x – 2 to 63 47

Abb. 5-3 Objects on the R-IL PB BK DI8 DO4/CN-PAC bus coupler
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Write: 

1. a) Send the request as a DP/V1 write request (PCP write) to slot x

b) Receive the DP/V1 write response - often automatically via the master

2. a) Send a DP/V1 read to slot x

b) Receive the DP/V1 read response - usually automatically via the master

Note that when communicating with objects on local bus terminals, the response

should be fetched using Read. Otherwise the result will be overwritten during the

next communication. Communication is always carried out via DP/V1 index 47,

and the object index and assigned subindex of the I/O devices are transmitted as

part of the data field.

Request and response The section below provides additional information about the format of write and

read access (request and response).

The format for all types of access (request and response (positive), read and write)

in DP/V1 is:

<DP/V1 header> <Data (PCP/DP/V1)>

The DP/V1 header for a positive DP/V1 response always has the following format:

<DP/V1 service (positive)> <Slot> <DP/V1 index> <DP/V1 length>

In the event of a faulty response, the format is as follows:

• For a DP/V1 error:

<DP/V1 service (negative)> <Error decode> <Error code 1> <Error code 2>

• For an I/O device error:

<DP/V1 service (positive)> <Slot> <DP/V1 index> <DP/V1 length> 

<Error data (PCP/DP/V1)>

The <Data (PCP/DP/V1)> is optional depending on the service and has the fol-

lowing structure:

The meaning of the individual parameters is as follows:

Access Service Data

Write objects 

(R-IL PB BK DI8 DO4/CN-

PAC)

DP/V1 write request Object data

DP/V1 write response None

Read objects 

(R-IL PB BK DI8 DO4/CN-

PAC)

DP/V1 read request None

DP/V1 read response Object data

Write objects 

(I/O devices)

DP/V1 write request

(PCP write)

Write PCP request/Invoke 

ID/Index high/Index low/Sub-

index/Length of PCP data/x 

bytes of PCP object data

DP/V1 write response None

DP/V1 read request None

DP/V1 read response Write PCP ack/Invoke ID/Sta-

tus

Read objects 

(I/O devices)

DP/V1 write request (PCP 

read)

Read PCP req/Invoke ID/In-

dex high/Index low/

Subindex

DP/V1 write response None

DP/V1 read request None

DP/V1 read response Read PCP ack/Invoke ID/Sta-

tus/

Length of PCP data/x bytes of 

PCP object data

Abb. 5-4 Structure of the data depending on the service
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• <DP/V1 service>:

In the request there is a distinction between DP/V1 read (5Ehex) and DP/V1

write (5Fhex); in the error response there is a distinction between DEhex (read

error) and DFhex (write error).

• <Slot>: 

The slot of the device to be addressed in the station. The bus coupler is

addressed with slot = 0, the integrated DI8/DO4 terminals are addressed with

slot = 1. Starting with the first connected device, the devices are addressed

with slots 2 to 63.

• <DP/V1 index>: 

For access to the PCP objects of the local bus devices, PROFIBUS index

47dec (= 2Fhex) is to be used. The PCP index is transmitted as part of the data

field. For access to the bus coupler, the object index can be used directly.

• <DP/V1 length>: 

For write access, the length of the subsequent data is specified here, and for

read access, the length of the expected data is specified. On a response, this

parameter contains the actual length of the DP/V1 data.

• <Error decode>: 

80hex indicates an error in DP/V1.

• <Error code 1> and <Error code 2>: 

Error codes from DP/V1 access (see "Error Codes for DP/V1 and VC1 Com-

munication" on page 60).

• <Write PCP/read PCP>: 

This specifies whether the following object indices should be written or read.

Read PCP = 06hex; Write PCP = 07hex.

• <Object data>:

This is only the contents of an object. The length and scope of the data has

already been described by <DP/V1 length>.

• <Invoke ID>:

The Invoke ID is used for some I/O devices. Check this in the relevant data

sheet.

• <Index high and Index low>:

This specifies the object index of the addressed PCP object in two bytes. For

example, for index 2300hex the value 23hex should be entered for Index high

and the value 00hex should be entered for Index low.

• <Subindex>:

When working with a PCP object, the subindex can be used to select a spe-

cific element from an array or record.



Acyclic Communication (DP/V1 and PCP)

DOK-CONTRL-ILPBBKDIOCN-AW01-EN-P Bosch Rexroth AG  27/80

Rexroth Inline Bus Coupler R-IL PB BK DI8 DO4/CN-PAC
• <PCP data length>:

This value specifies how many bytes of PCP object data (object contents) fol-

low.

• <PCP object data>:

This is the actual contents of a PCP object.

• <Status>:

For a positive PCP response, the status is = 00hex, in the event of an error it

is 44hex.

• <Error data (PCP/DP/V1)>: 

The structure of error data is as follows, <PCP confirmation code> <Invoke

ID>

<Status = 44hex> <PCP error code (4 bytes)>. 

(PCP error code, see "Error Codes for DP/V1 and VC1 Communication" on

page 60).

When accessing PCP, please note the first byte in the DP/V1 data blo

ck. With 06hex, PCP Read is executed and with 07hex PCP Write is

executed.
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5.4.2 Examples

The section below provides a few examples to aid understanding (all values in

hex). These examples indicate how objects on the bus coupler and the I/O devices

can be read and written.

The station structure is as follows: 

• R-IL PB BK DI8 DO4/CN-PAC

• R-IB IL 24 DI8-PAC

• R-IB IL AI4/EF-PAC

• R-IB IL AO 4/8/U/BP-PAC

• PD/PCP x words

The R-IB IL AO 4/8/U/BP and R-IB IL AI4/EF devices are capable of PCP.

In order to understand the examples, the object dictionary for the R-IB IL AI4/EF-

PAC terminal should be referred to:

The object dictionary for the R-IB IL AI4/EF-PAC contains the following object, for

example:

:

Objects 4 and 4 on the bus coupler are also used in these examples. For an expla-

nation regarding these objects, please refer to section "Object Dictionary" on

page 65.

Index Data type A L Meaning Object name Rights

0080hex Array of Unsigned 16 6 2 Config Table rd/wr

Abb. 5-5 Object dictionary for the R-IB IL AI4/EF

A: Number of elements rd: Read access permitted

L: Length of an element in bytes wr: Write access permitted

Object Config Table

Access Read, write

Data type Array of Unsigned 16 6 x 2 bytes

Index 0080hex

Sub index 00hex

01hex

02hex

03hex

04hex

05hex

06hex

Write all elements

Configuration of channel 1

Configuration of channel 2

Configuration of channel 3

Configuration of channel 4

Reserved

Reserved

Length (bytes) 0Chex 

02hex

Subindex 00hex

Subindex 01hex to 06hex

Data Terminal configuration

Fig. 5-6 Object description
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Example 1:

Reading the Connected Local PCP Devices and their Status 

(Slot 0, Index 5 on the Bus Coupler)

Read request (master -> slave)

Read request (slave -> master)

The data shows that there is one PCP device each on slots 3 and 4, and its con-

nection status is OK, see Section "Object Dictionary" on page 65. 

Example 2:

Writing the Bus Restart Bit (Slot 0, Index 4, Bit 0 on the Bus Coupler)

Write request (master -> slave)

Write response (slave -> master)

The data block is only important in the request. The response indicates that the

command has been received. As can be seen in Section "Object Dictionary" on

page 65, the local bus is restarted with bit 0 (01hex) at index 4, slot 0.

Data Data structure

5E 00 05 20 DP/V1 read/Slot/Index/Maximum length

Data Data structure

5E 00 05 06 03 01 00 04 01 00 DP/V1 read/Slot/Index/Actual length/

6 bytes of object data

Data Data structure

5F 00 04 01 01 DP/V1 write/Slot/Index/Length/1 byte of data

Data Data structure

5F 00 04 01 DP/V1 write/Slot/Index/Length



Acyclic Communication (DP/V1 and PCP)

30/80 Bosch Rexroth AG DOK-CONTRL-ILPBBKDIOCN-AW01-EN-P

Rexroth Inline Bus Coupler R-IL PB BK DI8 DO4/CN-PAC
Example 3:

Reading the Config Table on the Connected R-IB IL AI4/EF 

(Slot 3, Index 0080)

Write request (master -> slave)

Read request (master -> slave)

 Read response (slave -> master)

In the read response, the user receives the 12 bytes of object 80hex on the R-IB IL

AI4/EF as described above. The settings for channel 1 and 3 are the same as well

as for channel 2 and 4. Bytes 9 to 12 are reserved and are indicated as 0. The In-

voke ID was mirrored and the status indicates that communication was error-free.

Example 4:

Writing the Config Table for Channel 3 to the Connected 

R-IB IL AI4/EF (Slot 3, Index 0080, Subindex 3)

)Write request (master -> slave)

Write response (slave -> master)

Read request (master -> slave)

Read response (slave -> master)

In the read response, the mirrored Invoke ID is the result and the status is 00.

Data Data structure

5F 03 2F 05 06 00 00 80 00 DP/V1 write/Slot/Index/Length/Read PCP re-

quest/Invoke ID/PCP index high/PCP index 

low/PCP subindex

Data Data structure

5E 03 2F 20 DP/V1 read/Slot/Index/Maximum length

Data Data structure

5E 03 2F 10 86 00 00 0C 03 01 03 00 

03 01 03 00 00 00 00 00

DP/V1 read/Slot/Index/Actual length/PCP read re-

sponse/Invoke ID/Status/Length of PCP data/

12 bytes of PCP object data

Data Data structure

5F 03 2F 08 07 00 00 80 03 02 03 01 DP/V1 write/Slot/Index/Length/Write PCP re-

quest/Invoke ID/PCP index high/

PCP index low/PCP subindex/

Length of PCP object data/PCP object data

Data Data structure

5F 03 2F 08 DP/V1 write/Slot/Index/Length

Data Data structure

5E 03 2F 20 DP/V1 read/Slot/Index/Maximum length

Data Data structure

5E 03 2F 03 87 00 00 DP/V1 read/Slot/Index/Actual length/

Write PCP response/Invoke ID/Status
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Example 5:

In the Event of an Error: Reading a Faulty Object Index on the 

Connected R-IB IL AI4/EF (Slot 3, Index 0180)

Write request (master -> slave)

Write response (slave -> master)

Read request (master -> slave)

Read response (slave -> master)

Status byte 44hex indicates an error during execution. In this case, the PCP read

request is sent to the I/O terminal first. However, the I/O terminal does not recog-

nize this index and acknowledges it using error code 06 07. According to Section

"Error Codes for PCP Communication" on page 59, this means that this object

does not exist. The last 2 bytes are also part of the PCP error data, however, they

are not used in this example. If they do not equal zero, refer to the relevant I/O de-

vice data sheet for more detailed information.

Example 6: 

In the Event of an Error: Reading an Object on a Device Without PCP

(Slot 2, Index 0080)

Write request (master -> slave)

Write response (slave -> master)

Since the addressed device does not support PCP, the request is rejected imme-

diately. A message is sent by DP/V1, whereby error code D2 stands for "Terminal

does not have PCP". See also Section "Error Codes for DP/V1 and VC1 Commu-

nication" on page 60.

Data Data structure

5F 03 2F 05 06 00 01 80 00 DP/V1 write/Slot/Index/Length/Read PCP re-

quest/Invoke ID/PCP index high/

PCP index low/PCP subindex

Data Data structure

5F 03 2F 05 DP/V1 write/Slot/Index/Length

Data Data structure

5E 03 2F 20 DP/V1 read/Slot/Index/Maximum length

Data Data structure

5E 03 2F 07 86 00 44 06 07 00 00 DP/V1 read/Slot/Index/Actual length/

PCP read response/Invoke ID/Status/

Error data PCP

Data Data structure

5F 02 2F 05 06 00 00 80 00 DP/V1 write/Slot/Index/Length/Read PCP re-

quest/Invoke ID/PCP index high/

PCP index low/PCP subindex

Data Data structure

DF 80 D2 00 DP/V1 write error/Error decode/Error code 1/

Error code 2
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5.5 Acyclic Communication in DP/V0 Mode via Process Data

DP/V1 communication is relatively new compared to cyclic DP/V0 communication.

However, the service life of control systems and plants is so long that extensions

and modifications are made. In many cases, the control system is not DP/V1-com-

patible, but is expected to operate complex devices.

Acyclic services Consequently, it is possible to operate acyclic services within the process data.

That means even a control system that does not have DP/V1 can operate more

complex terminals.

Additional information on PCP communication can be found in Sections "PCP

Communication Basics" on page 22 and "Acyclic Communication in DP/V1 Mode"

on page 24.

5.5.1 Mechanism for Transmission in the Process Data

VC1 module Transmission is via a virtual C1 module (VC1 module). A C1 module should be se-

lected in the hardware configurator in the same way as "normal" I/O devices and

therefore specified in the configuration and parameter telegram. 

The VC1 module is only a virtual device because the process data can be used to

transmit communication data (PCP) and is not linked to a specific module. During

active process data exchange, it is possible to assign the VC1 module sequentially

to different modules with communication objects and to exchange parameter data

parallel to the process data.

Process data width The process data width occupied by the VC1 module in the process data channel

can be selected from 4 to 16 words in increments of 2 words. This means that com-

munication objects can be used even if resources are limited. If there are sufficient

free resources, a data width of up to 16 words can be used, providing the same

ease of operation as for DP/V1 communication.

As the data width of the VC1 module is between 4 and 16 words, but the user data

can be up to 72 bytes (36 words) per communication, it may be necessary to split

the data and transmit it in several steps.

This leads to:

• Start fragment

• Continue fragment

• End fragment

• Error or abort fragment

Each fragment contains a service byte, which is used for the precise assignment

of the fragment. The individual fragments and the service byte are explained in de-

tail in the following.

The VC1 module (listed in the GSD as "PD PCP x words") may be

configured at any position after the R-IL PB BK DI8 DO4/CN-PAC bus

coupler. We recommend configuring the VC1 device in the last posi-

tion. In this way the configured slot and the actual slot occupied by the

I/O device will always be the same. It is not linked to any hardware, so

a module is not actually inserted.
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Start fragment:

Byte 1: Service

Byte 2: Terminal number

Byte 3 Invoke ID

Byte 4: Index high

Byte 5: Index low

Byte 6: Sub index

Byte 7: Length, if required

Byte 8: Data block, if required

...

Byte n: Data block, if required

Byte 1

7 6 5 4 3 2 1 0

Request/

response
0 0

Fragmen-

tation
Action

Abb. 5-7 Byte 1 - Service in start fragment:

Bit 7: Request/response

0 = Request

1 = Response

Bits 6 to 5: Fragment type

00 = Start fragment

Bit 4: Fragmentation

0 = Not fragmented

1 = Fragmented

Bits 3 to 0: Action

00hex No action (clear)

01hex to 02hex Reserved

03hex Read (R-IL PB BK DI8 DO4/CN-PAC)

04hex Write (R-IL PB BK DI8 DO4/CN-PAC)

05hex Reserved

06hex Read PCP (I/O device)

07hex Write PCP (I/O device)

08hex Read and write simultaneously (special objects 

only)

09hex to 0Fhex Reserved
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Continue fragment:

Abb. 5-8 Byte 1 - Service in continue fragment:

End fragment:

Abb. 5-9 Byte 1 - Service in end fragment:

Byte 1: Service

Byte 2: Data block, if required

...

Byte n: Data block, if required

Byte 1

7 6 5 4 3 2 1 0

Request/

response
0 1 Fragment number (01hex - 1Fhex)

Bit 7: Request/response

0 = Request

1 = Response

Bits 6 to 5: Fragment type

01 = Continue fragment

Bits 4 to 0: Counter

01hex to 1Fhex fragment number

Byte 1: Service

Byte 2: Data block, if required

...

Byte n: Data block, if required

Byte 1

7 6 5 4 3 2 1 0

Request/

response
1 0 Reserved

Bit 7: Request/response

0 = Request

1 = Response

Bits 6 to 5: Fragment type

10 = Last fragment (end fragment)

Bits 4 to 0: Reserved
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Abort/error fragment:

Abb. 5-10 Byte 1 - Service in abort/error fragment:

A response is sent after every request. This response indicates that the request

has been received and shows its current status:

Response structure:

The status is indicated when local PCP transmission is complete and in the event

of an error. In the event of an error, the data block can provide details. An error has

occurred if the value of the status byte does not equal 00hex.

Byte 1: Service

Byte 2: Error code, if required

...

Byte n: Error code, if required

Byte 1

7 6 5 4 3 2 1 0

Request/

response
1 1 Reserved

Bit 7: Request/response

0 = Request

1 = Response

Bits 6 to 5: Fragment type

11 = Abort/error fragment

Bits 4 to 0: Reserved

Communication can be reset at any time using 00hex and 60hex.

Byte 1: Service (mirrored request with set response bit)

Byte 2: Status, if required

Byte 3: Length, only on first read response

...

Byte n: Data block, if required

00hex No error

44hex Error during communication

Other errors See "Error Codes for DP/V1 and VC1 Communication" on page 60.
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For VC1, the parameters have the following meaning: 

• <Terminal number>:

The R-IL PB BK DI8 DO4/CN-PAC bus coupler is counted as device 0, the integrated 

DI8/DO4 terminals as 1, and the first connected device and onwards as terminal = 2 ... 

63.

• <Invoke ID>:

The invoke ID has a length of one byte and is only used for a few I/O devices. Check 

this in the relevant data sheet.

• <Index high and Index low>:

This specifies the object index of the addressed object in two bytes. This also applies 

for objects on the R-IL PB BK DI8 DO4/CN-PAC bus coupler. For example, for index 

5FE0hex the value 5Fhex should be entered for Index high and the value E0hex should 

be entered for Index low. For index 4hex on the bus coupler, 00hex is Index high and 

04hex is Index low.

• <Sub index:>

When working with a PCP object, the subindex can be used to select a specific element 

from an array or record. Therefore the subindex should be specified when accessing 

I/O devices. The bus coupler has no arrays or records, so subindex 0 should be 

specified.

• <Length>:

This value specifies how many bytes of object data (object contents) follow. Depending 

on the addressed slot, this may be bus coupler object data or I/O device object data.

• <Data block>:

This is only the contents of an object. The length and scope of the data has already 

been described by the <Length> parameter.

To aid understanding, the same examples as for DP/V1 services are used in the

following section. This means that the description of the examples for DP/V1 com-

munication is valid again here, see Section "Examples" on page 28. See also "Er-

ror Codes for DP/V1 and VC1 Communication" on page 60.
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5.5.2 Examples for VC1 Services

Example 1: 

Reading the Connected Local PCP Devices and Their Status 

(Slot 0, Index 5 on the Bus Coupler)

Read request (master -> slave)

Read response (slave -> master)

Clear request (master -> slave)

Clear response (slave -> master)

The status byte equals zero. This means that communication was error-free. The

data shows that there is one PCP device each on slots 3 and 4, and its connection

status is OK, see Section "Object Dictionary" on page 65.

The communication data can be reset to the initial state via "Clear".

Data (8 words VC1) Data structure

03 00 00 00 05 00 I 00 00 00 00 00 00 

00 00 00 00

Read request (bus coupler)/Slot/Invoke ID/

Index high/Index low/Subindex/

10 bytes unused

Data (8 words VC1) Data structure

83 00 06 03 01 00 04 01 00 I 00 00 00 

00 00 00 00

Read response (bus coupler)/Status/Actual 

length/6 bytes of object data/7 bytes unused

Data (8 words VC1) Data structure

00 I 00 00 00 00 00 00 00 00 00 00 00 

00 00 00 00

Clear request/15 bytes unused

Data (8 words VC1) Data structure

00 00 00 00 00 00 00 00 00 00 00 00 

00 00 00 00

Clear response
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Example 2: 

Writing the Bus Restart Bit (Slot 0, Index 4, Bit 0 on the Bus Coupler)

Write request (master -> slave) - Start fragment

Write response (slave -> master)

Clear request (master -> slave)

Clear response (slave -> master)

The response indicates that the command has been received. Here, the status is

positive (=0). The communication data can be reset to the initial state via "Clear".

Data (6 words VC1) Data structure

04 00 00 00 04 00 01 01 I 00 00 00 00 Write request (bus coupler)/Slot/Invoke ID/Index 

high/Index low/Subindex/Length/

1 byte of data/4 bytes unused

Data (6 words VC1) Data structure

84 00 I 00 00 00 00 00 00 00 00 00 00 Write response (bus coupler)/Status/

10 bytes unused

Data (6 words VC1) Data structure

00 I 00 00 00 00 00 00 00 00 00 00 00 Clear request/11 bytes unused

Data (6 words VC1) Data structure

00 00 00 00 00 00 00 00 00 00 00 00 Clear response



Acyclic Communication (DP/V1 and PCP)

DOK-CONTRL-ILPBBKDIOCN-AW01-EN-P Bosch Rexroth AG  39/80

Rexroth Inline Bus Coupler R-IL PB BK DI8 DO4/CN-PAC
Example 3: 

Reading the Config Table on the Connected R-IB IL AI4/EF 

(Slot 3, Index 0080)

Read request (master -> slave) - Start fragment

Read response (slave -> master)

Read request (master -> slave) - Start fragment acknowledgment

Read response (slave -> master)

In the read response, the user receives the 12 bytes of object 80hex on the R-IB IL

AI4/EF as described above. The first 5 object data bytes are transmitted in the start

fragment. The missing 7 bytes follow in the second fragment which is already the

last. The status byte indicates that communication was error-free.

For the bus coupler the service is finished as soon as the last fragment has been

transmitted. If the next service byte differs from the previous one, the next

read/write access can be started immediately. Alternatively, the last fragment can

be acknowledged or "Clear" can be sent.

Acknowledgment of the last fragment:

Read request (master -> slave) - End fragment acknowledgment

Read response (slave -> master)

or

Clear:

Clear request (master -> slave)

Clear response (slave -> master)

Data (4 words VC1) Data structure

06 03 00 00 80 00 I 00 00 Read request (I/O)/Slot/Invoke ID/

Index high/Index low/Subindex/

2 bytes unused

Data (4 words VC1) Data structure

96 00 0C 03 01 03 00 03 Read response/Status/Length/

5 bytes of object data

Data (4 words VC1) Data structure

96 I 00 00 00 00 00 00 00 Start fragment acknowledgment/7 bytes unused

Data (4 words VC1) Data structure

C0 01 03 00 00 00 00 00 End fragment/7 bytes of object data

Data (4 words VC1) Data structure

C0 I 00 00 00 00 00 00 00 End fragment acknowledgment/7 bytes unused

Data (4 words VC1) Data structure

00 00 00 00 00 00 00 00 Clear

Data (4 words VC1) Data structure

00 I 00 00 00 00 00 00 00 Clear request/7 bytes unused

Data (4 words VC1) Data structure

00 00 00 00 00 00 00 00 Clear response
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4. Example: 

Writing the Config Table on the Connected 

R-IB IL AI4/EF (Slot 3, Index 0080, Subindex 0)

Write request (master -> slave) - Start fragment

Write response (slave -> master)

Write request (master -> slave) - 1st continue fragment

Write response (slave -> master)

Write request (master -> slave) - End fragment

Write response (slave -> master)

Clear request (master -> slave)

Clear response (slave -> master)

Here, the write specification is done in 3 fragments. The bus coupler only accepts

the request once the last fragment has been received. The response "87" indicates

that command "07" was executed. The status "0" indicates that transmission was

successful.

The communication data can be reset to the initial state via "Clear".

Data (4 words VC1) Data structure

17 03 00 00 80 00 0C 03 Write request (I/O)/Slot/Invoke ID/PCP index 

high/PCP index low/PCP subindex/Length of PCP 

object data/1 byte of PCP object data

Data (4 words VC1) Data structure

17 I 00 00 00 00 00 00 00 Write response/7 bytes unused

Data (4 words VC1) Data structure

21 00 03 01 03 00 03 01 1. Continue fragment /

7 bytes PCP object data

Data (4 words VC1) Data structure

21 I 00 00 00 00 00 00 00 Response/7 bytes unused

Data (4 words VC1) Data structure

40 00 00 00 00 I 00 00 00 End fragment/4 bytes of PCP object data/

3 bytes unused

Data (4 words VC1) Data structure

87 00 I 00 00 00 00 00 00 Response/Status/6 bytes unused

Data (4 words VC1) Data structure

00 I 00 00 00 00 00 00 00 Clear request/7 bytes unused

Data (4 words VC1) Data structure

00 00 00 00 00 00 00 00 Clear response
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Example 5: 

In the Event of an Error: Reading a Faulty Object Index on the Con-

nected R-IB IL AI4/EF (Slot 3, Index 0180)

Read request (master -> slave) - Start fragment

Write response (slave -> master)

Clear request (master -> slave)

Clear response (slave -> master)

Status byte 44hex indicates an error during execution. In this case, the PCP read

request is sent to the I/O terminal first. However, the I/O terminal does not recog-

nize index 0180hex and acknowledges it using error code 06 07. According to "Ap-

pendix" on page 59, this means that this object does not exist. The last 2 bytes are

also part of the PCP error data, however, they are not used in this example. If they

do not equal zero, refer to the relevant device data sheet for more detailed infor-

mation.

The communication data can be reset to the initial state via "Clear".

Data (4 words VC1) Data structure

06 03 00 01 80 00 I 00 00 Read request (I/O)/Slot/Invoke ID/

Index high/Index low/Subindex/

2 bytes unused

Data (4 words VC1) Data structure

86 44 06 07 00 00 I 00 00 Read response/Status/4 bytes of error code/

2 bytes unused

Data (4 words VC1) Data structure

00 I 00 00 00 00 00 00 Clear request/7 bytes unused

Data (4 words VC1) Data structure

00 00 00 00 00 00 00 00 Clear response
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Example 6: 

In the Event of an Error: Reading an Object on a Device Without PCP 

Function (Slot 2, Index 0080)

Read request (master -> slave)

Write response (slave -> master)

Clear request (master -> slave)

Clear response (slave -> master)

Since the addressed device does not support PCP, the request is rejected imme-

diately. A message is sent by the bus coupler, which manages the PCP devices,

whereby error code D2 stands for "Terminal does not have PCP". See also "Error

Codes for DP/V1 and VC1 Communication" on page 60. The communication data

can be reset to the initial state via "Clear".

Data (4 words VC1) Data structure

06 02 00 00 80 00 I 00 00 Read request/Slot/Invoke ID/Index high/Index 

low/Subindex/2 bytes unused

Data (4 words VC1) Data structure

86 D2 00 00 00 00 00 00 Read response/Status/6 bytes unused

Data (4 words VC1) Data structure

00 I 00 00 00 00 00 00 00 Clear request/7 bytes unused

Data (4 words VC1) Data structure

00 00 00 00 00 00 00 00 Clear response
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6 Dynamic Configuration

Dynamic configuration is the specification and configuration of a maximum confi-

guration. Any subgroup of this maximum configuration can be operated.

In addition to dynamic configuration, empty spaces can be reserved for future ex-

tensions.

6.1 Empty Spaces

It can be helpful to reserve empty spaces for a station, which may be used at diffe-

rent configuration levels. You can configure the maximum configuration level and

thus also reserve memory in the PLC. However, optional terminals do not have to

be connected. They can be deactivated in the configuration.

If the station is subsequently extended to include previously deactivated terminals,

the new terminals can be connected and activated in the hardware configurator.

Fig. 6-1 Configuration table in the IndraWorks project explorer

Configuration of the station e.g., under Rexroth IndraWorks, is carried out in the

same way as for other modular slaves. The configuration can be created from the

periphery library using drag & drop, see Fig. 6-1.
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Open the tab with information on the module by double-clicking on a terminal.

Fig. 6-2 DP-Parameters for the R-IB IL 24 DI 8 terminal

In the "DP-Parameter" tab you can select for every Inline module whether it should

be active or inactive. See Fig. 6-2.

Following activation/deactivation, the configuration can be saved, translated, and

downloaded as usual.

Depending on the terminal type, substitute values (DO and AO) to be output in the

event of an error can also be set at this point, for example. Furthermore, inputs (AI)

can be parameterized. This is also carried out via the dialog box shown in Fig. 6-3.

Fig. 6-3 DP-Parameters for the R-IB IL TEMP4/8 RTD terminal

Please note that adjustments to the configuration and actual structure

are also carried out for inactive terminals. A message is displayed if

deactivated terminals are connected.
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6.2 Principle of Dynamic Configuration

In dynamic configuration, a maximum configuration is specified during configura-

tion. The addresses are thus reserved in the PLC. Any subgroup of this maximum

configuration can be operated. This type of subgroup can be selected and activa-

ted during configuration and runtime. The advantage is that the application can di-

vide an identical hardware configuration into active and inactive terminals.

Optional terminals that are only required for additional functions do not have to be

connected. They can simply be deactivated by the application.

If a subsequent extension is planned, the application can activate the new devices.

The only requirement is that they are part of the maximum configuration.

Three indices on the bus coupler are used for handling:

Index 4: General control bits

Index 6: Activation/deactivation of devices and slots

Numbers 1 to 63 correspond to local bus devices (1 = integrated I/O, 2 = first

plugged-in module, 3 = second plugged-in module, etc.).

TN = Device

All settings are stored in the volatile memory. Thus easy replacement

is ensured. The terminal does not have to be parameterized in advan-

ce.

Access: Write

Function: Details under "Slot 0" on page 66. Please observe bit 0 and bit 3 du-

ring dynamic configuration.

Struc-

ture: 

Length of 1 bytes

Bit 0: Restart local bus

Bit 3: Unlock dynamic configuration

Access: Read and write

Function: Indicates which devices are active/inactive. Deactivation via the para-

meter telegram (reservation of empty spaces) is also indicated here.

Struc-

ture: 

Length of 8 bytes

Byte 0
Byte 1 Bytes 

2 ... 6

Byte 8

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

TN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ... 57 58 59 60 61 62 63 x

Bit = 0: Terminal and slot inactive Bit = 1: Terminal and slot active
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Index 7: Activation/deactivation of devices and slots and bus reset

Access: Only via DP/V0, command 8

Function: Indicates which devices are active/inactive. Deactivation via the para-

meter telegram (reservation of empty spaces) is also indicated here.

In addition, the bus is reset.

Struc-

ture: 

Length of 5 to 12 bytes, maximum

Byte 1: 08hex

Byte 2: 00hex

Byte 3: 07hex

Byte 4: Length of data n

Byte 5: 1 2 3 4 5 6 7 8

...

Byte 4+n: x x x x x x x x

Bit = 0: Terminal and slot inactive

Bit = 1: Terminal and slot active
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6.3 Startup

6.3.1 Planning Configuration

Fig. 6-4 shows an example of the maximum configuration, as provided. All termi-

nals are activated by default.

Fig. 6-4 Configuration of the coupler could look like this

Access to indices 4 and 6 described in the introduction is either via PROFIBUS

DP/V1 or via the process data interface. Index 7 is intended to be used if no DP/V1

master exists or if both the specification and the bus restart are to be implemented

using a single service in the process data interface. If the process data interface is

used, the effort required is minimized.

For access via process data, configure the VC1 process data interface. This is the

"PD PCP x words" (x = 4, 6, .., 16) module. It can be specified as the first or last

module in the station and the data width and address can be selected according

to the options in the CPU.

The remaining terminals can be configured as usual.
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6.3.2 Options for Specifying the Active Configuration

In the following example, the 8-channel digital terminals are not part of the

station, i.e., these devices are part of the maximum configuration, but are to be

deactivated at this station. 

There are two options for startup:

1 Deactivating terminals in the hardware configuration by default

– This option can be implemented easily. After setting the "Module

activation" parameter to "inactive", the configuration can be

downloaded to the control system as usual, see "DP-Parameters for the

R-IB IL TEMP4/8 RTD terminal" on page 44.

2 Via DP/V1 or DP/V0 with maximum configuration and final specification in the 

application

– Specify the maximum configuration in the hardware configuration and

download it.

– Switch to cyclic data exchange.

– On the I/O terminals, no data is exchanged as long as the connected

configuration does not correspond to the available, activated terminals.

– Specify the configuration connected to the station in a non-volatile

memory via index 6 or index 7.

– Data exchange is started.

For the second option, the example from the figure on Page 47 is used and the DI8

as well as the DO8 are deactivated via DP/V0 and DP/V1. In each case, the data

to be written is indicated. For additional information about the protocol, please

refer to Section "Acyclic Communication in DP/V1 Mode" on page 24 and Section

"Acyclic Communication in DP/V0 Mode via Process Data" on page 32. Here, you

will find further examples for communication via DP/V0 and DP/V1. The individual

indices are explained in Section "Slot 0" on page 66.

Which option will be used in the end depends on the support of DP/V1 in the mas-

ter. If DP/V1 is not (or inadequately) supported by the master, DP/V0 should be

used.
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6.3.3 Specification of the Active Configuration via DP/V0

For DP/V0, the activation status can be accessed via Index 6 or 7. The structure of

the objects differs slightly, therefore typical access is illustrated for both objects.

Access via Index 6

Please observe the structure of index 6 when accessing it:

Numbers 1 to 63 correspond to local bus devices (1 = integrated I/O, 2 = first

plugged-in module, 3 = second plugged-in module, etc.).

TN = Device

In this example there are 7 connected terminals. Terminals 1, 2, 3, 4, and 7 should

be active. Terminals 5 and 6 are inactive.

The resulting data for object 6 is as follows:

F2hex, 00hex, 00hex, 00hex, 00hex, 00hex, 00hex, 00hex

These 8 data bytes are described below as an example for two possible data

widths of the VC1 device. 

Two corresponding examples:

If, as described in this example, the configuration and the available terminals differ,

because, e.g., two terminals are not connected, the bus is read in continuously

until it is matches the configuration. The activation status on index 6 is evaluated

automatically.

If the active bus configuration is extended and if previously inactive terminals are

attached at the end, these terminals are first activated via index 6. Next time the

bus is started, the new terminals are integrated into the data traffic. The bus can

be started via index 4, bit 0. Please note that during a restart the terminal output

data is reset to its terminal-specific reset values.

If the active bus configuration is extended and previously inactive terminals are at-

tached at the end, terminal activation and bus restart can be implemented simul-

taneously via index 7. The new terminals are integrated into data traffic. Please

note that during a restart the terminal output data is reset to its terminal-specific

reset values.

Byte 0
Byte 1 Bytes 

2 ... 6

Byte 8

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

TN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ... 57 58 59 60 61 62 63 x

Bit = 0: Terminals and slot inactive

Bit = 1: Terminals and slot active

If a new activation status is described via index 6 or index 7, it only be-

comes valid when the bus is restarted.
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4 Words VC1

Write request (master -> slave) - Start fragment

Write response (slave -> master)

Write request (master -> slave) - End fragment

Write response (slave -> master)

8 Words VC1

Write request (master -> slave) - Start fragment

Write response (slave -> master)

Data (4 words VC1) Data structure

14 00 00 00 06 00 08 F2 Write/Slot/Invoke ID/Index high/Index low/Subin-

dex/Length/1 byte of data

Data (4 words VC1) Data structure

14 I 00 00 00 00 00 00 00 Write response/7 bytes unused

Data (4 words VC1) Data structure

40 00 00 00 00 00 00 00 Write/7 bytes of data

Data (4 words VC1) Data structure

84 I 00 00 00 00 00 00 00 Write response/Status/6 bytes unused

Data (8 words VC1) Data structure

14 00 00 00 06 00 08 F2 00 00 00 00 

00 00 00 I 00

Write/Slot/Invoke ID/Index high/Index low/Subin-

dex/Length/8 bytes of data/1 byte unused

Data (8 words VC1) Data structure

14 I 00 00 00 00 00 00 00 00 00 00 00 

00 00 00 00

Write response/15 bytes unused
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Access via index 7

Please observe the structure of index 7 when accessing it:

In this example there are 7 connected terminals. Terminals 1, 2, 3, 4, and 7 should

be active. Terminals 5 and 6 are inactive.

The resulting data for object 7 is as follows:

08hex, 00hex, 07hex, 01hex, F2hex

As the fourth byte for index 7 contains the length, the number of bytes to be trans-

mitted is only as many as required for the terminals to be activated/deactivated.

These 5 data bytes are described below as an example:

4 Words VC1

Write request (master -> slave) - Start fragment

Write response (slave -> master)

Byte 1 08hex

Byte 2 00hex

Byte 3 07hex

Byte 4 Length of data n

Byte 5 1 2 3 4 5 6 7 8

...

Byte 4+n x x x x x x x x

Bit = 0: Terminal and slot inactive

Bit = 1: Terminal and slot active

Data (4 words VC1) Data structure

08 00 07 01 F2 I 00 00 00 Read/write/Index high/Index low/Length/

1 byte of data/3 bytes unused

Data (4 words VC1) Data structure

88 00 02 05 F2 I 00 00 00 Read/write response/Status/Length/

Number of available terminals/Status of the termi-

nals/3 bytes unused
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6.3.4 Specifying the Active Configuration via DP/V1

For DP/V1 the activation status can be accessed via index 6. Index 7 is not sup-

ported here because it was specifically optimized for access via the process data

interface.

Access via index 6

Please observe the structure of index 6 when accessing it:

In this example there are 7 connected terminals. Terminals 1, 2, 3, 4, and 7 should

be active. Terminals 5 and 6 are inactive.

The resulting data for object 6 is as follows:

F2hex, 00hex, 00hex, 00hex, 00hex, 00hex, 00hex, 00hex

These 8 data bytes are transmitted via DP/V1 in the following.

Two corresponding examples:

If, as described in this example, the configuration and the available terminals differ,

because, e.g., two terminals are not connected, the bus is read in continuously

until it is matches the configuration. The activation status on index 6 is evaluated

automatically.

If the active bus configuration is extended and if previously inactive terminals are

attached at the end, these terminals are first activated via index 6. Next time the

bus is started, the new terminals are integrated into the data traffic. The bus can

be started via index 4, bit 0. Please note that during a restart the terminal output

data is reset to its terminal-specific reset values.

Write request (master -> slave)

Write response (slave -> master)

Byte 1
Byte 2 Bytes 3 ... 

7

Byte 8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ... 57 58 59 60 61 62 63 x

Bit = 0: Terminal and slot inactive

Bit = 1: Terminal and slot active

If a new activation status is described via index 6, it only becomes va-

lid when the bus is restarted. 

Data (8 words VC1) Data structure

5F 00 06 08 F2 00 00 00 00 00 00 00 Write/Slot/Index/Total length of data/

Length/8 bytes of object data

Data (8 words VC1) Data structure

5F 00 06 08 Write/Slot/Index/Length
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6.3.5 Summary

Depending on the task and requirements in the control system, the illustrated ser-

vices (process data interface DP/V0 or DP/V1) can be used to specify the configu-

ration actually used by the application. In this example, the R-IB IL 24 DI24 and R-

IB IL 24 DO8 terminals are deactivated with the illustrated services and therefore

must not be connected. For additional information and examples regarding com-

munication via the process data interface as well as DP/V1, please refer to Section

"Acyclic Communication (DP/V1 and PCP)" on page 21.

The "PD PCP x words" process data interface module does not have

to be configured for normal operation. It is only required if you wish to

access objects such as index 6 via the process data.

If you wish to use the "PD PCP x words" process data interface mo-

dule (VC1), it can be configured in any position. However, it is recom-

mended that the last position be used so that the configured slot and

the actual slot will always be the same. 
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7 PROFIsafe Application Notes

The maximum number of Inline terminals that can be snapped onto the bus coup-

ler depends on the following parameters:

• Maximum number of Inline bus devices that can be snapped on: 62

• Maximum length of the process data channel: 244 bytes

• Maximum length of the parameter channel: 244 bytes

Make sure that no parameters are overwritten.

• When operating safety terminals on the bus coupler, it is recommended to

use status PDU diagnostics. It is activated for the bus coupler by default. In

this operating mode, the device and parameter errors are forwarded transpa-

rently by the safety terminals to the corresponding control system.

The bus coupler supports Inline PROFIsafe modules. These PROFIsafe modules

can be operated together with safe and non-safe I/O devices. At present, the fol-

lowing PROFIsafe modules are available:

• R-IB IL 24 PSDI 8-PAC

• R-IB IL 24 PSDO 8-PAC

The modules map 4 words of process data to the local bus and obtain the F-Para-

meters and I-Parameters from the parameter telegram via a 63-byte parameter

block. The settings are provided in the GSD file.

The GSD file (electronic device data sheet) is required to configure

PROFIBUS devices. This file contains all the safety modules that are

currently available.

Make sure you always use the latest GSD file. It can be downloaded

from the Internet at www.boschrexroth.com.

Connected PROFIsafe modules need 30 seconds before they can

communicate and be parameterized.

http://www.phoenixcontact.com
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8 IO-Link

In contrast to individual signal wiring, which was previously primarily used, IO-Link

uses a 3-wire connection to sensors and actuators. This means that in addition to

transmitting a simple switching signal, bidirectional serial communication is also

possible. IO-Link is also suitable for mixed operation. If an interface does not sup-

port IO-Link, the device automatically switches to SIO mode (Standard Input/Out-

put).

8.1 IO-Link Call

Direct communication between the IO-Link client (PROFIBUS DP master) and the

IO-Link server (R-IB IL IOL4 DI2-PAC Inline IO-Link master) can be established.

There can be multiple IO-Link masters in an Inline station (depending on the

amount of process data).

IOLD objects are accessed with the IO-Link call being a standardized read and

write access. It uses the mechanisms of PROFIBUS I&M functions (via DP/V1).
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9 Appendix

9.1 Error Codes for PCP Communication

Communication error messages

Other error messages

Meaning Access to the object failed due to a hardware fault.

Cause E.g., I/O voltage not present.

Remedy Remove the hardware fault.

Fig. 9-1 06hex/02hex (Hardware fault)

Meaning The object has limited access rights.

Cause It may be a read-only object or it may be password-protected.

Remedy Check the access rights in the object description.

Fig. 9-2 06hex/03hex (object access denied)

Meaning A service parameter was specified with an impermissible value.

Cause E.g., an incorrect length specification or an impermissible subindex.

Remedy Check the parameters in the object description and send the service 

again with the corrected values.

Fig. 9-3 06hex/05hex (object attribute inconsistent)

Meaning The service used cannot be applied to this object.

Cause E.g., a program sequence can be started or stopped, but not read.

Remedy Check the object description to determine which services are supported 

for this object.

Fig. 9-4 06hex/06hex (Object access unsupported)

Meaning The object does not exist.

Cause The "Index" parameter probably contains an invalid value.

Remedy Check the object index in the object description and send the service 

again.

Fig. 9-5 06hex/07hex (object non-existent)

Meaning Terminal-specific error message; not a communication error

Cause –

Remedy Refer to your terminal description.

Fig. 9-6 08hex/00hex (application error)

Depending on the I/O terminal, other specific error codes may also be used.

These codes are listed in the relevant data sheet.



Appendix

60/80 Bosch Rexroth AG DOK-CONTRL-ILPBBKDIOCN-AW01-EN-P

Rexroth Inline Bus Coupler R-IL PB BK DI8 DO4/CN-PAC
9.2 Error Codes for DP/V1 and VC1 Communication

DP/V1 errors: 

Function code (response) = DEhex (error read) 

Or function code (response) = DFhex (error write)

Error decode = 80hex (DP/V1 communication)

Errors with reference to I/O terminal: 

Status 44hex indicates an error 

– For DP/V1 on byte 3 of the data block

– For VC1 byte 2 in the response

Always observe the individual representations in your working environment.

Error_Code_1 Error_Code_2 Meaning

B0hex 0 Index invalid

B1hex 0 Invalid data length when writing

B2hex 0 Invalid device number

B5hex 0 Status conflict, last read/write not finished yet

B6hex 0 Access to device or index not permitted

B7hex 0 Invalid parameter

C3hex 0 (Internal) resource not available

D1hex 0 PCP connection not established

D2hex 0 PCP not supported

D4hex 0 Incorrect service code

D5hex 0 Incorrect sequence of fragments

D6hex 0 Incorrect data length during access

D7hex 0 PCP PDU size of 64 bytes (58 bytes of user data) per 

communication exceeded

DChex 0 (Internal) timeout while reading

DDhex 0 (Internal) error while sending a request

DEhex 0 (Internal) error while receiving a service

Fig. 9-7 Error codes for DP/V1 and VC1 communication
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9.3 Error Codes for F-Parameters

F-Parameters contain information to adapt the PROFIsafe layer to particular cus-

tomer specifications. Parameterization is also checked on a separate path of the

PROFIsafe layer.

For Status-PDU diagnostics the following parameter errors can be distinguished in

the "PROFIsafe F-Parameter error" status type:

Error code Error cause Remedy

dec hex

64 40 The parameterized F_Destination_Address 

does is not match the PROFIsafe address set at 

the safety module (F module).

Match the PROFIsafe 

address of the safety mo-

dule and the value in 

F_Destination_Address.

65 41 Invalid parameterization of 

F_Destination_Address. 

Addresses 0000hex and FFFFhex are not per-

mitted.

Correct value.

66 42 Invalid parameterization of F_Source_Address. 

Addresses 0000hex and FFFFhex are not per-

mitted.

Correct value.

67 43 Invalid parameterization of F_WD_Time. 

A monitoring time of 0 ms is not permitted.

Correct value.

68 44 Invalid parameterization of F_SIL. 

The safety module (F-Module) cannot support 

the required SIL.

Use device with the requi-

red SIL.

69 45 Invalid parameterization of F_CRC_Length. 

The CRC length generated by the safety mo-

dule (F-Module) does not match the required 

length.

Check device description.

70 46 Version of F-Parameter set invalid. 

Version of the safety module (F module) does 

not match the required version.

Check device description.

71 47 The checksum determined by the safety mo-

dule (F module) from the PROFIsafe parame-

ters (CRC1) does not match the CRC1 trans-

mitted with the parameter telegram.

Check F-Parameters, 

repeat calculation

Fig. 9-8 F-Parameter parameter errors

Please refer to the corresponding data sheets or user manuals for detailed in-

formation on the I-Parameters of the safety modules used.
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9.4 Format of the Parameter Telegram

This section provides a detailed description of the format of the parameters for the

bus coupler and the I/O terminals. This may be useful when setting parameters

using acyclic services or if there is no user interface for the simple selection of pa-

rameters. 

Byte Bit Meaning

Bytes 1 to 7 DP standard

Bytes 8 to 10 DP/V1 standard

Byte 11 Control byte

Bit 7 0: Hide channel-specific diagnostics

1: Show channel-specific diagnostics

Bit 6 0: Do not rotate DI32 and DO32 data

1: Rotate DI32 and DO32 data

Bit 5 0: SET_PRM does not overwrite dynamic configuration 

1: SET_PRM overwrites dynamic configuration

Bit 4 0: Do not rotate DI16 and DO16 data

1: Rotate DI16 and DO16 data

Bit 3 Reserved (set to 0)

Bit 2 Reserved (set to 0)

Bit 1 0: Automatically acknowledge peripheral faults

1: Manually acknowledge peripheral faults

Bit 0 0: Stop local bus in the event of terminal failure

1: Operate local bus with available terminals

Fig. 9-9 Parameters for the bus coupler

The data for the configuration and the failsafe value can be found in the ter-

minal-specific data sheets.

Byte Bit Meaning

Byte 1 Bit 7 to bit 6 00: Start block ID for device

Bit 5 to bit 4 Configuration

00: No configuration (e.g., DO)

01: Permanent configuration

10: Temporary configuration

Bit 3 to bit 2 Failsafe value

00: No failsafe value (e.g., DI)

01: Output 0

10: Maintain value

11: Apply value from data field

Bit 1 Extended functions

0: No function block

1: Function block (also several)

Bit 0 Enabling

0: Activated

1: Deactivated

Fig. 9-10 Parameters for the I/O devices byte 1
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Following a configuration block:

Following a failsafe block:

If one or more function blocks are present, a header byte for the function block fol-

lows:

After that the function blocks are decoded:

a) PCP function block

b) Additional function block

c) ID function block (n <= 16)

Byte x Bit 7 to bit 6 01: Configuration block ID

Bit 5 to bit 0 Length of the data block

Byte x+1 to n n data bytes

Byte x Bit 7 to bit 6 10: Failsafe value block ID

Bit 5 to bit 0 Length of the data block

Byte x+1 to n n data bytes

Byte x Bit 7 to bit 6 11: Function block ID

Bit 5 to bit 0 Entire function block length

An additional byte is automatically used if the total length 

of the function block is exceeded. This byte specified the 

actual length of the function block.

The first byte (header byte for the function blocks) is set 

to FFhex.

Byte x+1 Bit 7 to bit 6 01: PCP function block

Bit 5 to bit 0 PCP function block length

Byte x+2 Invoke ID

Byte x+3 Index high byte

Byte x+4 Index low byte

Byte x+5 Sub index

Byte x+6 to 

x+6+n

n data bytes

Byte x+1 Bit 7 to bit 6 10: Additional function block

Bit 5 to bit 0 Length of the additional function block

Byte x+2 Bit 0 1: Rotate I/O data permitted 

0: I/O data do not rotate correctly

Bit 7 to bit 1 Reserved

Byte x+1 Bit 7 to bit 6 11: ID function block

Bit 5 to bit 0 Length of the ID function block

Byte x+2 Bit 7 to bit 0 Order No. (last - n sign), ASCII

Byte x+2+n Bit 7 to bit 0 Order No. (last sign), ASCII
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10 Object Dictionary

Due to the complexity of the station, the station is divided into slots 0 to 63. The

slots represent the individual slots of the station. Slot 0 represents the bus coupler,

slot 1 the integrated inputs and outputs on the bus coupler, and slots 2 to 63 the

additional bus devices. 

To parameterize the station, each slot offers one or more object references, which

can be used to acyclically parameterize the bus coupler and the bus devices. In

the following section, these objects are explained in more detail in reference to the

slots.
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10.1 Slot 0

The following station-specific indices are implemented on slot 0:

Bit 0 can be used to restart the local bus at any time. If a new activation status has

been specified via index 6, it is used for this restart. Please note that during a re-

start the terminal output data is reset to its terminal-specific reset values.

Bit 1 can be used to reset peripheral faults that have to be acknowledged. This

function has been prepared for future terminals.

Set bit 2 if the diagnostics of all connected terminals are to be read in again. This

is only useful if terminals are connected for which object 18hex (diag state) is im-

plemented. Usually this includes all devices that use PCP. Therefore check in the

relevant data sheet whether the terminal supports PCP.

Bit 3 can be used in the context of dynamic configuration. If a new activation status

is specified via object 6 or 7, it is mandatory. If the connection to the PROFIBUS

master is then interrupted and if the original parameterization is transmitted by the

master during restart, the activation status is maintained. The dynamic configura-

tion does not have to be executed again. 

However, if the activation status is reset during a restart, set bit 3 once following

dynamic configuration via index 6 or 7.

In this way, both options are available:

• Restart with original configuration

• Restart with last dynamic configuration

Index 3: PDU length

Function: Data width of the virtual C1 module 

(process data interface for acyclic communication) in bytes

Access: Read

Length: 1 byte

Remark: For DP/V0 access only

Index 4: Master control

Function: Control bits for station

Access: Write

Length: 1 byte

Structure: Bit 0: Restart local bus

Bit 1: Acknowledge PF

Bit 2: Update diagnostics (evaluation of index 18 on PCP terminals)

Bit 3: Unlock dynamic configuration

Bit 4: Reserved (set to 0)

Bit 5: Reserved (set to 0)

Bit 6: Reserved (set to 0)

Bit 7: Reserved (set to 0)
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Numbers 1 to 63 correspond to local bus devices (1 = integrated I/O, 2 = first

plugged-in module, 3 = second plugged-in module, etc.).

TN = Device

However, local bus device 1 (integrated I/Os) cannot be deactivated for the bus

coupler.

Index 5: PCP status

Function: Position and communication status of PCP terminal

Access: Read

Length: 3 bytes per PCP terminal -> 48 bytes, maximum

Structure: Byte 1: Position in the station (slot number)

Byte 2: Status of PCP connection

• 00hex No connection

• 01hex Connection OK

• FFhex Error during connection establishment

Byte 3: Reserved

Index 6: Terminal activation

Function: Activation/deactivation of I/O terminals

Access: Read and write

Length: 8 bytes

Structure: See below

Byte 0
Byte 1 Bytes 

2 ... 6

Byte 8

Bit 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

TN 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 ... 57 58 59 60 61 62 63 x

Bit = 0: Terminal and slot inactive Bit = 1: Terminal and slot active
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This object is specifically intended for use under DP/V0. The data length for write

access always depends on the number of configured terminals. The number of ac-

tivated/deactivated terminals is completely irrelevant. If, for example, 15 terminals

were configured, 4 of which are to be deactivated and 11 of which are to be acti-

vated, only the number of configured terminals is relevant. In this case, 2 bytes are

required in order to display 15 terminals. If 25 terminals are configured, 4 bytes are

required. In the case of write access, at least as many bytes must be used as are

necessary for the activation status for each device to be transmitted. More bytes

can also be transmitted, however only up to 8 bytes, as the station can only ma-

nage a maximum of 63 terminals.

In the case of read access, the amount of data is based on the number of configu-

red and available devices. If, for example, k = 18 devices are configured, you will

receive the response m = 3+1 bytes.

Index 7: Terminal activation/restart

Function: Activation/deactivation of I/O terminals, 

bus restart (write), number of terminals, and status (read)

Access: Simultaneous read and write access via DP/V0 with command 08

Length: 3-byte header, 1-byte length, 

up to n = 8 bytes for up to 63 terminals

Struc-

ture:

See below

Write:

Byte 1 08hex

Byte 2 00hex

Byte 3 07hex

Byte 4 Length of the following data n

Byte 5 1 2 3 4 5 6 7 8

...

Byte 4+n x x x x x x x x

Bit = 0: Terminal and slot inactive

Bit = 1: Terminal and slot active

Read (write response):

Byte 1 88hex

Byte 2 Status

Byte 3 Length of the following data m

Byte 4 Number of available terminals (k)

Byte 5 1 2 3 4 5 6 7 8

...

Byte 3+m x x x x x x x x

Bit = 0: Terminal and slot inactive

Bit = 1: Terminal and slot active
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The following is valid for bytes in position 5 and up:

Status and specification are the same:

• Activated and connected: Write: "1"; Read: „1“

• Not activated and not connected: Write: "0"; Read: „0“

Status and specification inconsistent:

• Activated but not connected: Write: "1"; Read: „0“

• Not activated but connected: Write "0"; Read: „1“

As the specification must match the connected terminals, by comparing the desi-

red state in the output data and the real status in the input data in addition to simply

specifying the activation, you can determine which terminals are present or not.

An example for access to index 7 is described in Section 6.3.3 "Specification of the

Active Configuration via DP/V0".

Index 12: Terminal diagnostics

Function: Station diagnostics byte 7 and up (without standard diagnostics)

Access: Read

Length: 72 bytes, maximum

Structure: As described in Section "Diagnostics" on page 9

Terminal diagnostics can only be used via the acyclic services of

DP/V1.

Index 20: Cycle count

Function: Cycle counter (all cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0

Index 21: Cycle error count

Function: Cycle counter (all faulty cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0
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The objects on slot 0 can be read and written with a single access attempt via

DP/V1.

Each PROFIBUS device is equipped with an electronic name plate for unique

identification. This nameplate can be accessed, for example, during startup or for

maintenance purposes. Depending on the selected I & M function, either only read

or read/write access is possible. 

Index 22: ID cycle count

Function: Cycle counter (all ID cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0

Index 23: ID cycle error count

Function: Cycle counter (all faulty ID cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0

Index 24: Data cycle count

Function: Cycle counter (all data cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0

Index 25: Data cycle error count

Function: Cycle counter (all faulty data cycles)

Access: Read and write

Length: 8 bytes

Remark: For write access, all counters (index 20 to 25) are set to 0

Index 255: Identification & Maintenance functions

Function: Read and write I & M functions

Access: Read and write

Length: 64 bytes

Remark: Only possible via DP/V1

For this object, each access attempt - read or write - should be imple-

mented in two stages (in accordance with specification IEC 61158-6,

Section 6.1).



Object Dictionary

DOK-CONTRL-ILPBBKDIOCN-AW01-EN-P Bosch Rexroth AG  71/80

Rexroth Inline Bus Coupler R-IL PB BK DI8 DO4/CN-PAC
The following I & M functions are supported:

Explanatory notes:

HARDWARE_REVISION: 

The first two letters of the device index are entered in ASCII code. You will find the

device index on the terminal after the material number, e.g.,: MNR: R911172194-

AB1. 

Example:

Index on the terminal: AB1; AB -> 41hex 42hex

HARDWARE_REVISION (2 octets) = 4142hex

SOFTWARE_REVISION:

Software revision, starting with V (= 56hex)

Example:

56hex02hex 01hex 00hex corresponds to version 210.

I & M basic data Access Description

Header

Manufacturer specification Read PBBKDIO/CN

I & M Block

MANUFACTURER_ID Read Manufacturer identification Bosch 

Rexroth = 011Fhex

ORDER_ID Read Order number of the coupler =

R911172194

SERIAL_NUMBER Read Production serial number for clear 

identification =

172194-xxxxx

HARDWARE_REVISION Read Hardware revision XXXXhex

SOFTWARE_REVISION Read Software revision XXXXhex

REVISION_COUNTER Read Number of revisions XXXXhex

PROFILE_ID Read F600hex

PROFILE_SPECIFIC_TYPE Read 0003hex

IM_VERSION Read 0101hex

IM_SUPPORTED Read 001Fhex

Abb. 10-1 I & M functions (basic data)
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I & M1 (option) Access Description

Header

Manufacturer specification Read PBBKDIO/CN

I & M Block

TAG_FUNCTION Read/write Specify a system-wide unique 

identification for the terminal 

here.

TAG_LOCATION Read/write Enter the terminal location.

Abb. 10-2 I & M1 functions (option)

I & M2 (option) Access Description

Header

Manufacturer specification Read PBBKDIO/CN

I & M Block

INSTALLATION_DATE Read/write Enter the date when the terminal 

was installed in the system.

INSTALLATION_DATE Read/write Not assigned at the moment.

Abb. 10-3 I & M2 functions (option)

I & M3 (option) Access Description

Header

Manufacturer specification Read PBBKDIO/CN

I & M Block

DESCRIPTOR Read/write Enter a general comment for the 

terminal.

Abb. 10-4 I & M3 functions (option)

I & M4 (option) Access Description

Header

Manufacturer specification Read PBBKDIO/CN

I & M Block

SIGNATURE (Security) Read/write The hardware configurator can 

be used to store a security code 

as a reference for certain para-

meterizations. The SIGNATURE 

parameter enables access to the 

terminal together with the system 

identification consisting of 

MANUFACTURER_ID, 

ORDER_ID and SERIAL_ID.

Abb. 10-5 I & M4 functions (option)
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Example:

Read I & M1

1. a) Send the request as a DP/V1 write request (I & M read call) to slot 0

b) Receive DP/V1 write response

2. a) Send a DP/V1 read to slot 0

b) Receive DP/V1 read response

Write I & M1

1. a) Send the request as a DP/V1 write request (I & M write call) to slot 0

b) Receive DP/V1 write response

2. a) Send a DP/V1 read to slot 0

b) Receive DP/V1 read response

Please note that the internal non-volatile memory of the device is ac-

cessed when writing to I & M functions I & M1 to I & M4. The memory

is designed for a maximum of 100,000 write access operations.
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10.2 Slot 1

On slot 1, indices are implemented with regard to the integrated DI8:

10.3 Slots 2 to 63

On slots 2-63, indices are implemented with regard to the I/O terminals that can be

connected:

Index 13: PD IN

Function: Input data of the integrated DI8

Access: Read

Length: 1 byte

Index 13: PD IN

Function: Input data on the slot of connected terminals

Access: Read

Length: 0 to 128 bytes

Index 47: PCP access

Function: Read and write PCP data on connected terminals via DP/V1

Access: Read and write

Length: Depends on the command and the PCP object

Structure: See Section 5.4, Page 24 and onwards.

Remark: During access via DP/V0, the PCP objects can be accessed directly, i.e., 

without being diverted via index 47.
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11 Disposal

11.1 Take-Back 

Our products can be returned to our premises free of charge for disposal. Howe-

ver, the products must be free of impurities like oil, grease or other impurities.

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

eign material or foreign components.

Send the products "free domicile" to the following address:

11.2 Package

The packaging materials consist of cardboard, plastic material, wood or expanded

polystyrene (EPS). The packaging materials can be recycled without any problem.

For ecological reasons, please refrain from returning the empty packages to us.

Bosch Rexroth AG

Electric Drives and Controls

Bürgermeister-Dr.-Nebel-Straße 2

D-97816 Lohr am Main, Germany
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12 Service and Support

We provide a worldwide service network for an optimum and fast support of your

needs. Our experts are there for you. You can contact us 24/7.

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

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

Contact the Service Helpdesk & Hotline 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 service office first. For hotline numbers,

refer to the sales office addresses on the internet.

Preparing information We can help you more quickly and efficiently if you have the following information

ready:

• Detailed description of malfunction and circumstances leading to the

• malfunction

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

• serial numbers

• Your contact data (phone and fax number as well as your email address)

Telefon +49 (0) 9352 40 50 60

Fax +49 (0) 9352 40 49 41

E-Mail service.svc@boschrexroth.de

Internet http://www.boschrexroth.com

http://www.boschrexroth.com
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