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This data has been provided solely for 
the purpose of describing the product. 
Any references to possible uses are 
provided merely as a convenience and 
shall be understood as application 
examples or suggestions.
Catalog data may not be construed as 
guaranteed characteristics. 
The information given does not release 
the user from the obligation of own 
judgment and verification. It should be 
noted that our products are subject to a 
natural process of aging and wear.

© Bosch Rexroth AG reserves all rights, 
including the right to apply for patent 
protection.
It may not be reproduced or given to 
third parties without our consent.

The title page contains an illustration of 
a sample configuration. The product as 
delivered can differ from the illustration.

The original instructions are in the 
German language.

Any dissemination of the product must 
include these instructions.

Diese Anleitung ist nur als PDF in folgenden Sprachen verfügbar.
These instructions are only available as a PDF in the following languages.
DE Deutsch (Original document)
EN English
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1	 About these instructions

1.1	 Scope and purpose of the documentation
This documentation applies to the following products:

	• Integrated Measuring System IMS according to the "Integrated Measuring System IMS" catalog.
This documentation is intended for assembly/installation personnel, line operators and machinery/plant users.
This documentation contains important information for proper and safe installation, operation, maintenance and 
disassembly of the product and for troubleshooting simple errors oneself.

	X Before putting the product into service read these instructions completely.

1.2	 Required documentation
Documentation which is indicated by the book symbol  must be obtained before handling the product and must 
be adhered to:

Table 1:	 Required documentation

Title Document number Application

Integrated Measuring System IMS R999000466 Catalog

Ball Rail Systems R999000464 Catalog

Roller Rail Systems R999000353 Catalog

Instructions for Profiled Rail Systems R320103885 Instructions

Instructions for Integrated Measuring System IMS R320103262 Mechanical system instructions

Product data sheet for Dynalub 510 R310 2052 Catalog

The Rexroth documentation is available for download at www.boschrexroth.com/mediadirectory.

1.3	 Presentation of information
To enable users to work rapidly and safely with the product while following these instructions, this documentation 
uses standardized safety instructions, symbols, terms and definitions, and abbreviations. These are explained in the 
following sections.

1.3.1	 Safety instructions in this manual
This manual contains safety instructions preceding any actions that involve a risk of personal injury or damage to 
property. The safety precautions described must be adhered to.
Safety instructions are structured as follows:

 SIGNAL WORD
Type of hazard!
Consequences if ignored.

	f Hazard avoidance precautions.
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	• Warning sign: draws attention to the hazard
	• Signal word: indicates the severity of the hazard
	• Type of hazard: indicates the type or source of the hazard
	• Consequences: describes the consequences that may occur if the hazard avoidance precautions are ignored
	• Hazard avoidance precautions: indicates how to avoid the hazard

The safety instructions cover the following hazard levels. The hazard level describes the risks involved if the safety 
instruction is not complied with.

Hazard levels as per ANSI Z535:

Warning sign, 
Signal word

Meaning

 DANGER
Indicates an imminently hazardous situation which will result in death or serious injury if not avoided.

 WARNING
Indicates a potentially hazardous situation which could result in death or serious injury if not avoided.

 CAUTION
Indicates a potentially hazardous situation which may result in minor or moderate injury if not avoided.

NOTE Damage to property: The product or surrounding environment could get damaged.

1.3.2	 Symbols
The following symbols indicate notes that are not safety-critical but make the documentation easier to understand.

Table 2:	 Meaning of the symbols
Symbol Meaning

If this information is not observed, the product will not be optimally used or operated.

	X  Single, independent work step 
1.	  

2.	

3.	  

Numbered work steps

The numbers indicate the sequence of the work steps.

! 7 See section 7
! Fig. 7.1 See Figure 7.1

1.3.3	 Abbreviations
The following abbreviations are used in this documentation:

Table 3:	 Abbreviations and definitions
Abbreviation Meaning
IMS Integrated Measuring System
IMS-I Integrated Measuring System Incremental
IMS-A Integrated Measuring System Absolute
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2	 Start-up
 

 
 
 
 
 
 
 
 

2.1	 Checking the operating conditions
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	X Before putting the product into service, make sure it has adequate basic lubrication. ! See relevant catalog.
	X Consider the operating conditions and technical data (e.g. ambient temperature, load, travel speed etc.).  
! See relevant catalog.

NOTE
Risk of collision due to missing or wrongly set limit switches!
Damage to the product.

	f Do not allow the product to collide with a stop.

 WARNING
Risk of injury due to moving parts!
Crushing.

	f Do not attempt to grasp any moving parts while the system is in operation.
	f Do not stand in the hazard zone around moving parts.
	f Make sure that no one is in the hazard zone before putting the equipment into service.

	X The product must not be put into service until it has been verified that the final product (for example a machine 
or system) into which the Rexroth product has been installed complies with the country-specific requirements, 
safety regulations and standards for the application.
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Perform the following checks before putting the machine into service:
	X Proper functioning of safety-critical assemblies (protective doors, emergency stop switches, etc.)
	X Proper mounting of guide rails and cover strips.
	X Ensure that all components have initial lubrication (see documents in table 1).
	X Tidy routing of connection cable.
	X Unit is connected up to the drive controller.
	X No contamination or obstacles in the working zone / along the travel path.  

2.2	 Putting into service for the first time
 
 
 
 
 
 
 
 
 
 
 

2.3	 Connecting the electrical power supply to the IMS

	X The connectors may only be connected up by specialist personnel.
	X For transport and assembly purposes, the pins of the connector are protected by an ESD protective cap. 

Leave this on the plug connector until you are ready to connect the IMS to the drive controller.
	X Always make sure the power is off (no voltage) before connecting the connectors.
	X Connection errors (e.g. wrong pin assignment) can lead to the destruction of the scanner electronics. 
	X For EMC-compliant use, only the extension cables described in section 3.1 may be used. Furthermore,  

when installing the connection cable, make sure that its metallic plug is electrically isolated from other 
current-carrying plug connections.

	X Ensure the power supply in accordance with the operating conditions !4. 
The voltage drop across the entire cable length must be taken into account to ensure that Umin is complied 
with.
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Table 4:	 Pin assignment connector type A/B

Pin no. Signal  
assignment

Function

1 Inner shield Inner cable shield
2 A + Analog/digital path information
3 A -
4 GND Power supply GND 
5 B + Analog/digital path information
6 B -
7 Data + IMS-I: only for service purposes

IMS-A: HIPERFACE®/
SSI data line

8 Data -

9 EncCLK+ / RI+ IMS-I: Reference mark signal
IMS-A: SSI-CLOCK10 EncCLK- / RI-

11 VDD Power supply VDD
12 n.c.
13 n.c.
14 n.c.
15 0 V_Sense Sense line1) GND
16 5 V_Sense Sense line1) VDD
17 n.c.
Housing Outer shield contacted 

via connector housing
1) If there is no voltage adjustment via sense lines available, the sense 
lines should be switched parallel to the power supply lines.

Fig. 1: 	 Connector types

Connector type A/B

Table 5:	 Pin assignment connector type C/H

Fig. 2: 	 View of contact side (pins) 
connector type A/B 

Connector type C/H Connector type D

Pin no. Signal  
assignment

Function

1 5 V Power supply 5 V 
7
8 RD ai data line positive
9 *RD ai data line negative
10 GND Power supply GND 
14 Data+ / SD only for service purposes
17 Data- / *SD
Housing Outer shield contacted 

via connector housing

Table 6:	 Pin assignment connector type D

Fig. 3: 	 View of contact side (pins) 
connector type C/H

2.4	 Connectors / pin assignments

2.4.1	 Connector types

Fig. 4: 	 View of contact side (pins) 
connector type D

A (RGS1722) B (RGS1714) C/H (M12 / 8 pin) D (M23 / 17 pin)

Pin no. Signal 
assignment

Function

Connector type C
1 24 V Power supply 24 V 
2 Data + Only for service purposes
3 RXP Received data positive
4 RXN Received data negative
5 0 V Power supply 0 V 
6 TXN Sent data negative
7 TXP Sent data positive
8 Data - Only for service purposes
Housing Outer shield contacted  

via connector housing
Connector type H
1
2
3 SL + Slave-Data positive
4 SL - Slave-Data negative
5 0 V Power supply 0 V 
6 MA - Master-Clock negative
7 MA + Master-Clock positive
8 12 V Power supply 12 V
Housing Outer shield contacted  

via connector housing
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2.4.2	 Making plug connections

	X Connector type A/B: After connecting the mating plug halves, the sleeve nut must be twisted by more than 90° 
to ensure a secure connection.

	X Connector type C/D/H: Locking via bolting 
Connector type C/H: Screw connection only over the metal parts. If the plastic casing is used for holding/
screwing, this casing and consequently the internal contacts can be damaged and may even break off!

Fig. 5: 	 Making plug connections

Fig. 6: 	 Block diagram of the measuring sensor circuitry Fig. 7: 	 Definition of the motion direction

Motion direction for positive counting direction of 
sensor signals (for analog and digital output signals)

Transmitter coil Receiver coil

Signal 
output

Amplifier/
demodulator

Scale

Digital 
signal 
process-
ing

Modulator

2.5	 IMS block diagram

geschlossen / locked

offen / open

Connector type A/B Connector type C/D/H 
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*) Fig. 8 / 9: A, B and full differential RI for sensor motion in the positive counting direction.
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Fig. 8: 	 Analog sinusoidal (I1)*)
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Fig. 9: 	 Digital square-wave signals (I2, I3, I4)*)

Travel

Travel
Edge spacing

2.7	 Signal types IMS-I

Feature Description Resolution (edge spacing) (µm) Signal period (µm)

I2 TTL 1 µm 1 4

I3 TTL 5 µm 5 20

I4 TTL 10 µm 10 40

2.6	 Identification / selection of the measuring system

I= Incremental ! 2.7 / A= Absolute ! 2.8

A

B

RI

A

1 2 3 4 1

B

RI

A
 

B

RI

I M S 2 I - K W D - ... - I 1 - ...

8

Bosch Rexroth AG
D-97419 Schweinfurt
Made in Germany

7210

MNR:  
R168109990
S/N:
512301680001
TYP: IMS2I-KWD-020-FNS-C2-P-SS-0-R-I1-A-100-D

FD:  21128
IP 67
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	X Close the signal outputs with a load resistance of 120 Ω.
	X An oscilloscope with differential scanner is suitable for measuring the signals.
	X The edge spacing corresponds to the TTL resolution e.g. TTL 1µm has an edge spacing of 1 µm

Fig. 10: 	Differential measurement

NOTE
Damage due to incorrect signal measurement!
Short-circuit.

	f Ensure that a differential scanner is used for measuring! 
Otherwise, one of the signals to be measured could be short circuited by the ground connection of the 
oscilloscope.

Table 7:	 Electrical data of the signal types

Symbol Parameter Unit Nom. Min. Max. Remark

Incremental analog interface (I1) / 1 Vpp

UA/B Differential signal voltage VPP 1 0.6 1.2

URI_LOW Differential Low of reference voltage V - ±0.7 -0.4

URI_HIGH Differential High of reference voltage V - 0.4 ±0.7

TA/B Signal period µm 40 - -

BRI Reference signal pulse width µm 40 20 60

fA/B A Analog signal frequency at Vmax kHz - 0 125

tRI A RI pulse duration at vMAX (analog) µs 8 4 12

Incremental digital interface (I2, I3, I4) / TTL
UA/B/RI_LOW Differential Low of signal voltage V - -3.3 -2

UA/B/RI_HIGH Differential High of signal voltage V - 2 3.3

TA/B TTL Signal period µm 4 - - 1 µm TTL
20 5 µm TTL
40 10 µm TTL

BRI TTL Reference pulse width µm 1 - - 1 µm TTL
5 5 µm TTL

10 10 µm TTL
fA/B_TTL Square frequency displacement signals kHz - 0 250 1 µm TTL

250 5 µm TTL
125 10 µm TTL

tRI_TTL RI pulse duration at vMAX (digital) µs 1 - - 1 µm TTL
1 5 µm TTL
2 10 µm TTL

The switching response times are ≤ 100 ns at a capacitative load of ≤ 1000 pF.

2.7.1	 Notes and electrical data of the signal types

MP1Z0 = 120 R

A–	 / B– / RI–

A+	 / B+	  / RI+ +

–
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When entering parameters in the drive controller, the values for the distance-coded reference dimension A/B 
have to be multiplied by a factor (1000µ/signal period) because of the signal period of 40 µm (I1). 
The same applies when using distance-coded reference marks with a basic distance TR = 40, 70, 90 and 100 mm.

S-0-0165 distance-coded reference dimension A (larger distance)
S-0-0166 distance-coded reference dimension B (smaller distance)
S-0-0277 Bit 1	 1 = distance-coded reference marks
	 Bit 5	 1 = negative counting direction
e.g. For a rail with TR = 90 mm, the controller values to be entered are 2250 and 2275. 
 
 
Table 8:	 Controller values

Rail length (mm) Reference dimension TR (mm) Controller value: S-0-0165 / S-0-0166
I1 / 1VPP I2 / TTL 1 µm I3 / TTL 5 µm I4 / TTL 10 µm

≤ 800 40 1 025 10250 2050 1 025
1 000 10000 2000 1 000

≤ 2 400 70 1 775 17750 3550 1 775
1 750 17500 3500 1 750

≤ 4 000 90 2 275 22750 4550 2 275
2 250 22500 4500 2 250

≤ 4 500 100 2 525 25250 5050 2 525
2 500 25000 5000 2 500

Fig. 11: 	Reference marks

Fig. 12: 	Example: Parameter input (controller value) in IndraWorks for encoder interface EN2.

	X Enter the controller values in IndraWorks

2.7.2	 IMS-I distance-coded reference marks:

L

R1R2R3R4R5

TR TR TR TR

30 mm

TR + 1 mmTR + 1 mmTR + 1 mmTR + 1 mm



 
 

	X An arbitrary absolute code band section (between 0 meters and 24.5 meters) is installed in each absolute rail. 
This leads to an absolute offset, which the customer first needs to correct to the machine-specific value in order 
to set the absolute zero point dimension to the required position.

	X Even when re-ordering an absolute rail with the same material number, the absolute offset needs to be corrected 
again by the customer.
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2.8	 IMS-A

2.8.1	 Adjust the absolute offset value

Fig. 13: 	Adjust the absolute offset value
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Table 9:	 Type-specific settings

RS485 Settings (Command 57 h and 67 h) Baud rate
[D2..D0] = 100 9600 Bd (default) 
[D2..D0] = 101 19200 Bd
[D2..D0] = 110 38400 Bd
[D2..D0] = other 9600 Bd (default) 

Table 10:	 Programmable baud rates (see RS485 Settings, Command 57 h, 67 h)

1) The commands thus marked include the parameter "Code 0". Code 0 is a byte inserted into the protocol to provide additional protection of vital 
system parameters against accidental overwriting. When the device is delivered, "Code 0" = 55 h.

Table 11:	 Overview of supported commands

Table 12:	 Overview of status messages

For additional information about the RS485 settings see HIPERFACE ® - description, part no. 8010701.

Type ID (command 52 h) FFh (Size 64 Bytes)
Free E2PROM [bytes] 2048
Address 40 h
Mode_485 E4 h (Default: 9600 Bd, Even Parity)
Codes 0 to 3 55 h (Default) 
Counter 0
Max. number of data arrays 16
Max. size of data arrays (bytes) 128

Note: size of data arrays, can be determined by reading "Status data field".

Command Byte / Funktion Code 0 1) Comment
42h Read position
43h Set position ●
44h Read analog value
46h Read counter
47h Increase counter
49h Delete counter ●
4Ah Read data
4Bh Store data
4Ch Determine status of a data field
4Dh Create data field
4Eh Determine available memory area
4Fh Change access code
50h Read encoder status Status messages see table 12
52h Read out type label 
53h Encoder reset
55h Allocate encoder address ●
56h Read serial number and program version
57h Configure serial interface ●
63h Set position with internal synchronization ●
67h Temporarily configure serial interface 

 Status code Description
Error type 00h The encoder has not detected any faults 
Initialization 2) 01h Calibration data incorrect / not valid

06h Internal checksum error
Protocol 09h Parity error

0Ah Checksum of transmitted data is incorrect
0Bh Unknown command code
0Ch Number of transmitted data is incorrect
0Dh Transmitted command argument is not allowed

Data 0Eh The selected data field must not be written to
0Fh Incorrect access code
11h Specified word address lies outside the data field 
12h Access to non-existent data field

Position 2) 15h Error in determining the absolute position
16h Error in determining the absolute position
1Ch Exceeded vector length limit (for example, scanner position is out of scale)

Other 13h Encoder temperature limit is reached (Errorbit is set) 2)

08h Counter overflow

2) If a position error or initialization error occurs or the encoder temperature limit is reached, the system has to be reset with command 53 h or 
switched on/off to clear the failure.

After Command "Encoder reset" 53 h the absolute position is redetermined.

2.8.2	 HIPERFACE® (Option: HF) 
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Command 56h: "read serial number and program version"
Serial number: Consists of 9 bytes (MSB first, LSB least) which contains the hex encoded scanner serial number.
Firmware Version: consists of 20 ASCII Characters
Structure: ‘F‘ ‘W‘ aa ‘.‘ bb ‘.‘ cc ‘L‘ ‘W‘ dd ‘.‘ ee ‘.‘ ff 
aa to ff are placeholders (each 2 ASCII characters)
aa, dd: system, bb, ee: version, cc, ff: Release
Firmware Date: consists of 8 ASCII Characters. Structure TT.MM.YY

Error messages:
No Answer:

	— Incorrect transmission parameters (e.g. wrong parity) 
	— incorrect address (e.g. Default 40 h or broadcast address FFh)

 ! The frame is discarded
Status message 0Ah (checksum of the transmitted data is wrong)

	— Frame lenght corrupt or checksum failure
	— Wrong command received 
	— Incomplete command received (wrong bit count) the frame will be discarded
	— Too much bytes received, all redundant bytes will be discarded and the next correct received command will be 

executed

Table 13:	 Area C: Parameter selector (address 1Eh..3Fh for parameter

Nameplate information in the data field 0xFF (Encoder with Type Label 0xFF)

Address Byte no. Contents Description
00 1 D7h Checksum 
01 2 03 Bit1 = 1: Counting method bipolar; 

Bit0 = 1: Linear 
02…05 3-6 0x00009c40 Period length in nm: 40 µm = 40.000 nm = 0x00009c40 
06…09 7-10 0x00096000 Coded measurement range in number periods (1..n): (2**14) * 1.5 mm ==> 

24576000 µm / 40 µm = 614400 ==> 0x96000
0

0Ah…1Bh 11-28 BOSCH-
REXROTH IMS

Designation, 18 digits, left-justified, ASCII 
"BOSCH-REXROTH IMS"
ASCII: 42 4F 53 43 48 2D 52 45 58 52 4F 54 48 20 49 4D 53 20

Other nameplate data is saved in the data field 0xFA (128 bytes)

Address Byte no. Contents Description
1Ch…1Dh 29-30 0x0000 Not used

Address Byte no. Contents Description
1Eh…3Bh 31-59 0x00…0x00 Not used
3Bh…3Fh 60-64 0x00…0x00 Not used 

Table 14:	 Area A: Encoder description (address 00..1Bh)

Table 15:	 Area B: Parameter selector (address 1Ch..1Dh for parameter selector 1)
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Fig. 14: 	Wiring of the RS485 interface

	X Entering controller values in Indraworks

Fig. 15: 	HIPERFACE flowchart

Wiring of the RS485 interface, HIPERFACE parameter channel
The measuring system system is not intended for bus operation

Fig. 16: 	Entering controller values in Indraworks

Power On

Initialization

Default Serial Mode
9600Bd, u.ä.

Command?

T > 1600ms

User Serial Mode
s. Cmd 57H

Standby

Command?

Diagnose

Command execution

Reply!

70
0m

s
m

ax
.

80
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s
m

ax
.

20
0m

s
m

ax
.

no

yes

no
Reset

s. Cmd 53H

10
0m

s
m

ax
.

CAUTION:

No RS485 communication is possible during 
the phase highlighted in orange!

During this period, the encoder must not be 
addressed.Otherwise the encoder blocks 
further communication.
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S1 S2 S3 S4 S9
Coding Binary Binary Binary Gray Exact interface 

parameters can 
be found in the 
order

Number of bits (position) 22 25 27 28
Parity Straight Straight
Error bit Yes Yes Yes No
Warning bit Yes Yes No No
Interface resolution /µm 10 1 0.25 0.125
Max. clock frequency 2 MHz 2 MHz 2 MHz 2 MHz

Table 16:	 SSI variants:

2.8.3	 Putting into service IMS-A - SSI

SSI – Synchronous Serial Interface (options: S1, S2, S3, S4)
With the synchronous serial interface (SSI), the absolute position information is transferred to higher-level 
evaluation electronics via serial data transmission. Parallel to the serial data transmission, the incremental 
sinusoidal and cosine signals are also available for an enhanced control performance. 

	— Minimum cycle period duration tclk: 500 ns
	— Monoflop Time tm: 20 µs
	— S2: Error bit - is set if the determination of the absolute position fails or the scanner is no longer positioned 

over the grille band.  
The error bit can only be reset by switching the system off (power down).

	— S1: Warning bit - is set if the permissible operating temperature is exceeded or not reached.
	— S0: Parity

Fig. 17: 	Configuration example S1

Fig. 18: 	Timing diagram

1  2  3   4  5  6                1  2  3

MSBLSB

start

CLOCK

DATA

tclk

tmdatabits spezial bits

D0     S2    S1     S0

start
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2.8.4	 DRIVE-CLiQ
DRIVE-CLiQ is a protected trademark of Siemens
IMS-A with DRIVE-CLiQ interface enables simplified commissioning, as the interface has an electronic name plate.
This name plate contains IMS-A-specific data that enables error-free configuration of the drive system during 
commissioning.

Message Error description Acknowledgement
31137: Encoder 1: Internal error during 
position determination
(Error cause: 10_0000_0001 bin)

Failure to measure the absolute 
position, or scanner outside the rail, 
or mounting error.

Switching off (power down)

31405: Encoder 1: Invalid temperature in 
encoder evaluation (1250)

Operating temperature above or 
below limits.

Return the operating temperature to within 
the limits and acknowledge the fault bit.

Table 17:	 Supported messages

2.8.4.1 Cyclic acceleration data (only with option D4)

Cyclic processing of the acceleration in the position control cycle (approx. 31.5 µs) is ideal for machine functions 
with high dynamic requirements (e.g. collision shutdown, frequency analyses). The acceleration signal is available in 
the following specification:

Table 18:	 Cyclic acceleration data

Measuring principle MEMS sensor
Digital resolution 16 bit
Resolution ± 0.06 mg
Measuring range and sensitivity (calibrated) ± 16 g: 2048 LSB/g (approx. 4.8 x 10-3 m/s2)
Zero-g offset (typical, over the entire service life) ± 20 mg
Noise (type) 120 µg / √ Hz
Output data rate 1,600 Hz
Installation accuracy ± 0.1 ° (after adjustment when the IMS-A is installed) 
Delay time Approx. 1 control cycle

When using the acceleration signals, connection of the scanner to the runner block and the machine structure must 
be taken into account (natural frequencies, damping).
In the x-direction, the acceleration signal can be used over the entire frequency range; the typical measurement 
deviation is 10% compared to a direct measurement on the machine table. 
Particularly in the z-direction and with large sizes, natural frequencies in the frequency range >50 Hz result in higher 
measurement deviations than 10%, so that it may be advisable to restrict the evaluation range. 
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Table 19:	 Parameters for acyclic data

2.8.4.2 Acyclic acceleration data (with option DQ and D4)

Parameter p4641 Output parameter r0497 Unit Value range
11310 Meter counter Meter, m 0 … 232

11311 Operating time counter Seconds, s 0 … 232

11312 Counter falling below lower vector threshold Quantity 0 … 232

11313 Counter exceeding upper vector threshold Quantity 0 … 232

11314 Lowest vector length value Bit 0 … 213

11315 Highest vector length value Bit 0 … 213

11316
Lowest vector length value during 
operating time

Bit 0 … 213

11317
Highest vector length value during 
operating time

Bit 0 … 213

11318
Lowest temperature value during 
operating time (*)

Temperature, °C -35 … + 85

11319
Highest temperature value during 
operating time (*)

Temperature, °C -35 … + 85

11320…11344
Temperature histogram of counter cluster 
index 0…24

Temperature, °C -35 … + 85, cluster width 5 °C

11345…11375
Acceleration X histogram of counter cluster 
index 0…30

Acceleration, g

DQ: ± 16 g
D4: ± 16 g
Cluster width 1 g (independent 
of measuring range)

11376…11406
Acceleration Y histogram of counter cluster 
index 0…30

Acceleration, g

DQ: ± 16 g
D4: ± 16 g
Cluster width 1 g (independent 
of measuring range)

11407…11437 Acceleration Z histogram of counter cluster 
index 0…30 Acceleration, g

DQ: ± 16 g
D4: ± 16 g
Cluster width 1 g (independent 
of measuring range)

For subordinate applications (machine logbook, temperature monitoring), cyclic data transmission would generate 
unnecessary load on the evaluating unit, so that the following additional data can be transmitted acyclically. 
The transmission of acyclic data can take up to 1 s. Pre-processing makes it easy to implement logbook functions:

(*) Current encoder temperature cannot be evaluated via DRIVE-CLiQ, as the motor temperature is expected 
according to the specification.
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αy

αz

αx

Fig. 19: 	Definition of coordinate system

2.8.4.3 Definition of coordinate system

Due to gravitational acceleration, the acceleration sensors detect the orientation of the system in space when at 
standstill. 
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Table 20:	 Additional data for IMS-A with DRIVE-CLiQ interface

Parameter 
number

Parameter name Description

p0454[0...n]
Sensor module configuration extended part 2 / 
SM config. ext. 2

Setting the extended configuration part 2 of the sensor 
module.

p4635[0...n]
Encoder standardization factor acceleration / 
standard factor acceleration

Setting the standardization factor for acceleration values 
1 to 3. The set value specifies the acceleration at sensor 
value 32767.

r4636[0...2]
CO: Encoder acceleration value 1 / 
acceleration 1

Display of the first acceleration value that is transmitted via 
the extended DQ telegram.

r4637[0...2]
CO: Encoder acceleration value 2 / 
acceleration 2

r4638[0...2]
CO: Encoder acceleration value 3 / 
acceleration 3

r4639[0...2]
CO: Encoder additional value / 
additional value

Display of the optional additional value that is transmitted via 
the extended DQ telegram.

p7830
Telegram diagnosis selection / 
telegr. diag. sel.

Selection of a telegram whose content is to be displayed in 
r7831 ... r7836.

p4641[0...2]
OEM encoder diagnostic signal selection / 
OEM enc. diag. sel.

Setting the trace functionality for
OEM encoder manufacturers.

r0497[0...2]
CO: Encoder diagnostic signal double word / 
enc. diag. DW

Display of the trace signal for encoder diagnostics 
(double word).

2.8.4.4 Commissioning

System requirements:

	• Rexroth IMS-A measuring system with DRIVE-CLiQ interface DQ, D4
	• Siemens SINAMICS drive controller firmware V5.2 SP3 or later
	• Siemens STARTER commissioning software V5.4.0.2 or later

Parameter description:
The detailed documentation of the following parameters can be found in the Siemens S120 drive controller list 
manual: https://support.industry.siemens.com/cs/ww/de/view/109781807 
 
Parameters required to read out the additional data for IMS-A with DRIVE-CLiQ interface:

Reading in of cyclic acceleration signals (option: D4)

	– Electrically connect the IMS-A (!2.3)
	– Parameterize the Drive-CliQ telegram extension

	– Standardize acceleration

	• Activate input parameter p0454 bit 4
	• Copy RAM to ROM
	• Set input parameter p7830 according to the connected structure for the selected encoder. 
Typically set to 1.
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Table 21:	 Input parameter p4635

Fig. 20: 	Trace function

In input parameter p4635, input the standardization factor according to table:

Notes:
	X The acceleration signal is standardized to the unit m/s2 using scaling factor p4635.
	X Restart drive controller to initialize parameters 

Check output

Accelerations are output via the following output parameters. If parameterized correctly, the gravitational 
acceleration (approx. 9.81 m/s2 = 1 g) is displayed according to the installation position.

r4636: Acceleration value 1 (corresponds to ax for horizontal installation position)
r4637: Acceleration value 2 (corresponds to ay for horizontal installation position)
r4638: Acceleration value 3 (corresponds to az for horizontal installation position)

The data can be visualized using the trace function.

Reading in of additional acyclic data (option: DQ, D4)

	X Electrically connect the IMS-A (!2.3)
	X Parameterize Drive-CliQ telegram extension ! Activate p0454 bit 4
	X Output parameters required in p4641 according to table 19: Enter "Parameters for acyclic data". 
! e.g. p4641=11310 (=meter counter)

	X Check output 
! e.g. r0497=1500 (total distance traveled in m)

Interface Measurement range Setting p4635
D4 ± 16 g 16
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2.8.5	 FANUC (Option FN)

IMS-A with serial FANUC interface αi offers robust, reliable, and purely serial communication for high performance 
tooling machines with FANUC control units.

Set the parameters of the encoder resolution to 0.025 µm.

Timing position data sampling:
TSAMP = 1.428 µs ± 91 ns 
T2 = 1.647 µs ± 91 ns
RO: Request Signal
SO: Serial data output

Message Error description Acknowledgment
OHAL "Overheat Alarm" Exceeded encoder temperature limit reached Depends on parameterization of the 

FANUC controller
CMAL "Count Miss Alarm" Error in determining the absolute position Alarm-Reset/All-Reset/Power down
PMAL "Pulse Miss Alarm" Exceeded vector length limit (for example, 

scanner position is out of scale)

Table 22:	 Supported messages

Fig. 21: 	Timing diagram position data sampling
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Fig. 22: 	IMS-A data channel

Fig. 23: 	IMS-A BiSS Frame

Fig. 24: 	 IMS-A point-to-point transmission with four data channels (Slave ID 0 to ID 3)

2.8.6	 BISS-C
The IMS-A is connected to the master device via a point-to-point connection consisting of a clock line (Clock) and a 
data output line (Data Out). The number of data channels depends on the selected option (BI / B4).

2.8.6.1 Single Cycle Data

Option BI: The IMS-A contains only one data channel (Slave 0) for position transmission.

The transmitted IMS-A BiSS frame consists of the following bits:
1 Latch Bit + 1 Ack Bit + 1 Start Bit + 1 CDS Bit + 31 Position Bits + 1 Error Bit + 1 Warning Bit + 6 CRC Bits + 1 Stop 
Bit + Timeout (adaptive, maximum 12.5 µs)

Option B4: The IMS-A contains a total of four data channels connected as a daisy chain to transmit not only the 
position data (Slave 3) but also acceleration data (AccZ: Slave 0, AccY: Slave 1, AccX: Slave 2) from the integrated 
MEMS sensor.
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αy

αz

αx

Fig. 25: 	IMS-A BiSS FRAME

Fig. 26: 	Definition Koordinatensystem

The transmitted IMS-A BiSS frame consists of the following bits:
1 Latch Bit + 1 Ack Bit + 3 Bits Start Delay + 1 Start Bit + 1 CDS Bit + 31 Position Bits + 1 Error Bit + 1 Warning Bit 
+ 6 CRC Bits + 16 AccX Bits + 5 CRC Bits + 16 AccY Bits + 5 CRC Bits + 16 AccZ Bits + 5 CRC Bits + 1 Stop Bit + 
Timeout (adaptive, maximum 12.5 µs).

2.8.6.2 Definition of coordinate system

Due to gravitational acceleration, the acceleration sensors detect the orientation of the system in space when at 
standstill. 
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2.8.6.3 Control Data

This data channel is used to transmit register data and commands. Data transmission is secured with a 
4-bit CRC with the polynomial 0x13. The data is stored in big-endian format. 
The following register definition applies to the position data channel (BI: Slave ID0 or B4: Slave ID3).

Table 23:	 Register address/Registration data Table 24:	 Multiplexer value/Demand data

Table 25:	 Multiplexer value/temperature cluster Table 26:	 Multiplexer value/acceleration cluster

Register 
address

Registration data

0-63 Memory bank in flash memory
64 Memory bank number
65 Memory bank number with EDS Common = 1
66-67 Profile ID = 0x6221
68-71 Serial number

72

Error Register: Inverted representation of the
Error bits
Error bit 0 = Absolute position error
Error bit 1 = Over-temperature error
Error bit 2 = Vector length error
Error bits 3-7 = Not implemented

73-76 Demand data (see Table 24)

77 Demand data multiplexer (see Table 24)
78 Functional reserve (definition see DQ)
79-82 User position (count value in 25nm resolution)

83
IMS Command Register: 
Command 1 = Recalculate absolute position 
Command 2 = Reset position offset

84-119 Not implemented

120-125
Device ID = 0x494D53202020 (Option BI)
               = 0x494D53414343 (Option B4)

126-127 Manufacturer ID = 0x4252

Multiplexer 
value

Demand data

0 Distance traveled [m]
1 Operating time in [s]

2
Duration during which the minimum 
vector length was undershot [s]

3
Duration during which the maximum 
vector length was exceeded [s]

4 Current vector length (min)
5 Current vector length (max)

6
Minimum vector length over the entire 
operating time

7
Maximum vector length over the entire 
operating time

8 Current temperature [°C] (float)

9
Minimum temperature over the entire 
operating time [°C] (float)

10
Maximum temperature over the entire 
operating time [°C] (float)

11-35
Temperature clusters incremented every 
second (see Table 25)

36-128
Acceleration clusters incremented every 
second (see Table 26)

Multiplexer value Temperature cluster
11 -104°C – -36°C
12 -35°C – -31°C
13 -30°C – -26°C
14 -25°C – -21°C
15 -20°C – -16°C
16 -15°C – -11°C
17 -10°C – -6°C
18 -5°C – -1°C
19 0°C – 4°C
20 5°C – -9°C
21 10°C – 14°C
22 15°C – 19°C
23 20°C – 24°C
24 25°C – 29°C
25 30°C – 34°C
26 35°C – 39°C
27 40°C – 44°C
28 45°C – 49°C
29 50°C – 54°C
30 55°C – 59°C
31 60°C – 64°C
32 65°C – 69°C
33 70°C – °74C
34 75°C – 79°C
35 80°C – 84°C

Multiplexer value X / Y / Z Acceleration cluster
36 / 67 / 98 -16,00g – -14,51g
37 /68 / 99 -14,50g – -13,51g
38 / 69 / 100 -13,50g – -12,51g
39 / 70 / 101 -12,50g – -11,51g
40 / 71 / 102 -11,50g – -10,51g
41 / 72 / 103 -10,50g – -9,51g
42 / 73 / 104 -9,50g – -8,51g
43 / 74 / 105 -8,50g – -7,51g
44 / 75 / 106 -7,50g – -6,51g
45 / 76 / 107 -6,50g – -5,51g
46 / 77 / 108 -5,50g – -4,51g
47 / 78 / 109 -4,50g – -3,51g
48 / 79 / 110 -3,50g – -2,51g
49 / 80 / 111 -2,50g – -1,51g
50 / 81 / 112 -1,50g – -0,51g
51 / 82 / 113 -0,50g – 0,49g
52 / 83 / 114 0,50g – 1,49g
53 / 84 / 115 1,50g – 2,49g
54 / 85 / 116 2,50g – 3,49g
55 / 86 / 117 -3,50g – 4,49g
56 / 87 / 118 4,50g – 5,49g
57 / 88 / 119 5,50g – 6,49g
58 / 89 / 120 6,50g – 7,49g
59 / 90 / 121 7,50g – 8,49g
60 / 91 / 122 8,50g – 9,49g
61 / 92 / 123 9,50g – 10,49g
62 / 93 / 124 10,50g – 11,49g
63 / 94 / 125 11,50g – 12,49g
64 / 95 / 126 12,50g – 13,49g
65 / 96 / 127 13,50g – 14,49g
66 / 97 /128 14,50g – -15,99g
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Table 27:	 Register address/Registration data

Table 28:	 BiSS commands

The acceleration data channels, however, only implement individual memory addresses. No memory banks are 
provided in the flash memory.

Register address Registration data
66-67 Profile ID = 0x1000
68-71 Serial number

120-125
Device ID = 0x416363582020 (X-Acceleration data)
                     = 0x416363592020 (Y-Acceleration data)
                     = 0x4163635A2020 (Z-Acceleration data)

126-127 Manufacturer ID = 0x4252

Commands Function
Addressed
00 Activation of the process data channel of the addressed slave
01 Deactivation of the control communication of the addressed slave
Broadcast
00 Deactivation of the process data channels of all slaves
01 Activation of control communication for all slaves
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Table 29:	 Definition of the EDS Common Part

2.8.6.4 Commissioning

For easy commissioning, the IMS-A features an electronic data plate (EDS). This is divided into the Common Part 
and the Standard Encoder Profile BP3.
The EDS can only be read via the position data channel!
Two memory banks are reserved for the EDS (Bank 1-2):
Bank 1: EDS Common Part
Bank 2: Profile-specific EDS for Standard Encoder Profile BP3 for position data
The data is stored in Big-Endian format.
Definition of the EDS Common Part:

Address Description Value
0x00 EDS Version 1
0x01 EDS Bank Count 2
0x02 Address Start USER Bank 6
0x03 Address Stop USER Bank 254
0x04 Minimum CLK period 100
0x05 Minimum BiSS timeout -> adaptive 0
0x06 Maximum BiSS timeout -> adaptive 0
0x07 Minimum BiSS timeout_S -> adaptive 0
0x08 Maximum BiSS timeout_S -> adaptive 0
0x09 Minimum sampling period adaptive timout 2
0x0A Maximum sampling period adaptive timeout 3
0x0B Minimum cycle time (0 = no limitation) 0
0x0C Maximum processing time Single Cycle Data BI = 1; B4 = 2
0x0D Additional processing time Single Cycle Data in clocks 2
0x0E / 0x0F Maximum power on delay 1000
0x10 Number of Data Channels BI = 1; B4 = 4
0x11 Area validity for this EDS (number of slave addresses) BI = 1; B4 = 4
0x12 Memory location for this EDS (slave ID within this device) BI = 0; B4 = 3
0x13 Reserved
0x14 Bank address for content description data channel 1 2
0x15 Data length for data channel 1 33
0x16 Data format for data channel 1 0
0x17 CRC Polynome (8:1) for data channel 1 33
0x18 Bank address for content description data channel 2 0
0x19 Data length for data channel 2 BI = 0; B4 = 16
0x1A Data format for data channel 2 0
0x1B CRC Polynome (8:1) for data channel 2 BI = 0; B4 = 18
0x1C Bank address for content description data channel 3 0
0x1D Data length for data channel 3 BI = 0; B4 = 16
0x1E Data format for data channel 3 0 
0x1F CRC Polynome (8:1) for data channel 3 BI = 0; B4 = 18
0x20 Bank address for content description data channel 4 0
0x21 Data length for data channel 4 BI = 0; B4 = 16
0x22 Data format for data channel 4 0
0x23 CRC Polynome (8:1) for data channel 4 BI = 0; B4 = 18
0x24–0x33 Reserved for further data channels 0
0x34 Bus coupler control location for this device (slave ID within this device) 0
0x35–0x3E Reserved 0
0x3F Checksum (addition of all bytes within this bank) BI = 164; B4 = 20
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Table 30:	 Definition of the EDS Standard Encoder Profile BP3 for position data

Address Description Value
0x00 BiSS Profile 3 Version 1
0x01 Length of this profile (Bank count) 1
0x02
0x03

Profile identification BP3 (copy of registers 0x42,0x43), Big Endian
0x62
0x21

0x04 Feedback bit 1, low active error status 1
0x05 Feedback bit 2, low active warning status 2
0x06 Maximum power on delay 255
0x07 reserved
0x08 Encoder type 1
0x09 Position Value 1
0x0A Data length Multiturn 0
0x0B Data format Multiturn 0
0x0C Data length Coarse 0
0x0D Data format Coarse 0
0x0E Data length Fine 31
0x0F Data format Fine 0
0x10 – 0x13 Number of Multiturn periods 0
0x14 – 0x17 Length of signal period [nm] 1000000
0x18/0x19
0x1A/0x1B

Resolution factor per signal period (LSB of interpolation) 40000

0x1C/0x1D
0x1E/0x1F

CRC polynome (32:1) 0x43

0x20/0x21
0x22/0x23

CRC start value 0

0x24/0x25 Absolute accuracy 6µm/12,5nm
0x26/0x27 Repeat accuracy 0,5µm/12,5nm
0x28/0x29 Speed depending accuracy 6µm/12,5nm
0x2A/0x2B Hysteresis 0
0x2C/0x2D Maximum speed 300m/min
0x2E/0x2F Maximum acceleration 10g = 353160m/min2

0x30/0x31 Minimum operating temperature 273K
0x32/0x33 Maximum operating temperature 323K
0x34/0x35 Minimum operating voltage 5000mV
0x36/0x37 Maximum operating voltage 16000mV
0x38/0x39 Maximum current consumption 350mA
0x3A- 0x3E Reserved 0
0x3F Checksum (addition of all bytes in this bank) 73
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3	 Accessories

3.1	 Extension cable

Cable sheath (Polyether-based) polyurethane surface, matte, low-adhesion

Color RAL 2003 (orange)

Cable outside diameter 10.0 ± 0.3 mm

Shield coverage > 85 %

Bending cycles > 5 million (with the following parameters: acceleration 20 m/s²;  
speed 5 m/s; travel path 20 m)

Smallest bending radius (flexing operation) 8x cable diameter

Smallest bending radius (stationary) 4x cable diameter

Test voltage core/core 2 kV

Core/shield 2 kV

Insulation resistance at 20 °C > 20 MΩ x km

Max. current load As per DIN VDE 0298-4, 2003-08

Conductor resistance at 20 °C As per DIN VDE 0295 class 6 or IEC 60 228 class 6

Cable resistance 39 Ω/km at 0.5 mm2 ; 140 Ω/km at 0.14 mm2

Continuous operating temperature -40… +80 °C

The cable is halogen-free and flame-retardant, UL and CSA approved, UL-Style 20233 (80 °C/300 V)

Table 31:	 Technical data, extension cables

Fig. 27: 	Cable structure REG0011

Core 0.5 mm2

Color: red

Core 0.5 mm2

Color: white

Core 0.5 mm2

Color: black

Core 0.5 mm2

Color: brown

Pair of cores (2 x 0.14 mm2) StC
Color: green, brown

Pair of cores (2 x 0.14 mm2) StC
Color: gray, pink

Pair of cores (2 x 0.14 mm2) StC
Color: red, black

Pair of cores (2 x 0.14 mm2) StC
Color: yellow, white

Pair of cores (2 x 0.14 mm2) StC
Color: blue, purple
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RKG 0055 extension cable (M17 ! EC/ENS interface (12 V DC))

IMS A and I extension cable

RKG 0057 extension cable (M17 ! M17)

Fig. 28: 	Cable structure RKG 0055

Fig. 29: 	Cable structure RKG 0057

RGS1711

RGS0008

REG0011

RGS1732

RGS1711 REG0011
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RKG 0058 extension cable (open cable ends)

Fig. 30: 	Cable structure RKG 0058

The RGS1711 single connector is available to customers for the self-assembly of an extension cable for IMS-I 
or IMS-A (with Hiperface).

The RGS1711 single connector can also be ordered as an accessory (R911342383). 

Bosch Rexroth recommends using a double shielded cable in accordance with the structure of the REG0011 
raw cable.
The pin assignment of the RGS1711 corresponds to that of extension cable RKG0058 (! Fig. 24).

Fig. 31: 	Single connector (RGS1711)

View of contact side

RGS1711

REG0011

Single connector (RGS1711)
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RKG 0056 extension cable (M17 ! EN2 interface (5 V DC))

RKG 0060 extension cable (M17 ! M23, 12 pin, male)

Extension cable IMS-I

Fig. 32: 	Cable structure RKG 0056

Fig. 33: 	Cable structure RKG 0060

RGS1711 REG0011

RGS0009

REG0011RGS1711
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RKG 0071 extension cable (M17 ! M23, 17 pin, male)

Extension cable IMS-A

RKG 0061 extension cable (M17 ! M23, 12 pin, male)

Fig. 34: 	Cable structure RKG 0061

Fig. 35: 	Cable structure RKG 0071

RGS1711 REG0011

RGS1711 REG0011
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3.2	 Extension cable for IMS-A with BISS-C

Specification
	• Lif9YC11Y 5x2x0.09 mm2 (AWG28), suitable for drag chains
	• Minimum length 0.2 m
	• Cable diameter d: 5.0–0.2 mm
	• Wires stranded in pairs, pairs stranded
	• Wire insulation PP
	• Wire colors DIN 47100
	• Shield: Tin-coated CU mesh with non-woven banding and polyester foil
	• Sheath: PUR color: Orange RAL2003
	• UL 20549/10954
	• Recommended bending radius for one-time bending (stationary): 5 x d
	• Recommended bending radius for alternating bends (drag chain): 10 x d

Wire pair
Color: brown, white

Wire pair
Color: green, yellow

Wire pair
Color: pink, grayWire pair

Color: red, blue

Wire pair
Color: violet, black

Fig. 36: 	Cable design
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Materialnummer Länge (m)
R348115405 3
R348115505 5
R348115605 10
R348115705 20

Materialnummer Länge (m)
R348115805 3
R348115905 5
R348116005 10
R348116105 20

Materialnummer Länge (m)
R348116205 3
R348116305 5
R348116405 10
R348116505 20

Fig. 37: 	Verlängerungskabel für IMS-A mit BISS-C
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Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 4.75 - 28V
Imax Max. Current consumption mA - - 300 At 5 V

V Measuring speed m/s - - 5

Extension cable m - - 10 At 2 MHz
48 At 1 MHz
74 At 750 KHz

Table 32:	 Operating conditions IMS-A with Hiperface interface

Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 7 8 28
Imax Max. Current consumption mA - - 250 At 7 V

V Measuring speed m/s - - 5

Extension cable m - - 75

Table 33:	 Operating conditions IMS-A with SSI interface

Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 13.2 24 30.8
Imax Max. Current consumption mA - - 110

V Measuring speed m/s - - 5

Extension cable m - - - In accordance with Siemens 
specification

Table 34:	 Operating conditions IMS-A with DRIVE-CLiQ interface

4	 Operating conditions

Table 35:	 Operating conditions IMS-A with Fanuc interface

Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 4.6 5.0 12.6
Imax Max. Current consumption mA - - 350

V Measuring speed m/s - - 5

Extension cable m - - 48 FANUC cable LX660-
4077-T321

NOTE
Damage due to non-compliance with the operating conditions
Damage to the product.

	f Observe the additional operating conditions in the "Mechanical system" instructions R320103262.

Table 36:	 Operating conditions IMS-A with BISS-C-Schnittstelle

Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 4.6 12.0 12.6
Imax Max. Current consumption mA - 125 350

V Measuring speed m/s - 5 -

Extension cable m - - 75 See Chapter 3.2
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Symbol Parameter Unit Min. Nom. Max. Remark
VDD Power supply V 4.75 5 12.6
Imax Max. Current consumption mA - - 350 TTL

300 1Vpp
Control to 5 V USense 

190 TTL
170 1Vpp

At 12 V

V Measuring speed m/s - - 5
5
2
5
5

1 VPP 40 µm 
1 VPP 1000 µm 
1 µm TTL 
5 µm TTL 
10 µm TTL

Vref Homing cycle speed m/s - ≤ 1 vmax

Extension cable m - - 30
75

At 5 V VDD
At 12 V VDD

Table 37:	 Operating conditions IMS-I 

6	 Service and support

6.1	 Service hotline
Our service hotline will be happy to assist you in any way they can. 
You can reach us by phone at: 
+49 (0) 9352 40 50 60
E-Mail: 	 Service@boschrexroth.de

5	 Troubleshooting and fault clearance
See the "Mechanical system" instructions R320103262.
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