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1 About this documentation
Editions of this documentation

Edition Release
Date

Note

Edition 01 2014-07 First edition
Edition 02 2016-08 General revision and corrections
Edition 03 2017-03 Notes on the explosion protection (Atex) supplemented for XM22
Edition 04 2019-11 Notes on the explosion protection removed, supplements

Tab.  1-1:   Change Record

1.1 Overview on target groups and product phases
In the following illustration, the framed activities, product phases and target
groups refer to the present documentation.
Example: In the product phase "Mounting (assembly/installation)", the target
group "mechanic/electrician" can execute the activity "install" using this docu-
mentation.

Presales Aftersales

Selection Mounting
(assembly/installation) Engineering Commissioning Operation DecommissioningProduct

phases

Target
groups

Activities

Design engineer

Programmer

Technologist

Process
specialist

Select

Prepare

Design

Construct

Mechanic/
electrician

Unpack

Mount

Install

Programmer

Commissioning engineer

Parameterize

Program

Configure

Simulate

Technologist

Process specialist

Optimize

Test

Machine
operator

Maintenance
technician

Service

Operate

Maintain

Remove
faults

Create
the NC program

Mechanic/
electrician

Disposal company

Dismount

Dispose

Fig.  1-1:   Assigning the present documentation to the target groups, product phases and ac-
tivities of the target group

This document instructs the technical staff of the machine manufacturer on how
to safely perform the mechanical and electrical installation and on how to com-
mission the device.
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Required qualification: Individual who is able to assess the tasks assigned and
to identify possible safety risks owing to qualification in the subject, knowledge
and experience. The individual should also be familiar with the standards and
regulations.

1.2 Scope
This operating instructions is valid for all variants of the control, whose type co-
des start with:
XM21...
XM22...
The type code specifications are located on the type plate of the device. Also re-
fer to chapter 2  "Product identification and scope of delivery" on page 3.

1.3 Related documents
Title Part number and document type
Rexroth IndraControl S20:
System and Installation

R911335988
Application Description

Rexroth IndraControl S20:
Diagnostic Tabs and Error Messages

R911344826
Application Description

IndraControl XFE 01.1
Extension Modules Profibus, RT-Ethernet, Sercos,
CAN

R911345570
Operating Instructions

Tab.  1-2:   Related documents
The XM2x controls are provided as function package with the systems
IndraMotion MLC and IndraMotion MTX. The ordering data (type code, part
number) differ according to the selected function package (system functions).
The hardware characteristics described in this document apply to all available
function packages. For more information on the function packages, refer to the
respective system descriptions.
For related documents, go to the "Rexroth Media Directory" at http://
www.boschrexroth.com and enter the specified part number.

1.4 Customer feedback
Customer requests, comments or suggestions for improvement are of great im-
portance to us. Please email your feedback on the documentations to Feed-
back.Documentation@boschrexroth.de. Directly insert comments in the elec-
tronic PDF document and send the PDF file to Bosch Rexroth.
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2 Product identification and scope of delivery

2.1 Product identification

(7261)
MNR: R911173147

FI:001

SN: 7260007123456789
IND.CONT.EQ

C U
17YB

US LISTED

I-C-B-H-T-V

Bosch Rexroth AG, 97816 Lohr, Germany 

Made in Germany16

7321 5

10
9
8

12 11

15
14

4 6

13

1 Wortmarke

2 Materialnummer

3 Typenbezeichnung

4 Prüfziffer

5 Fertigungsdatum jjWww

6 Änderungsstand

7 Schutzart des Gehäuses

8 CE-Konformitätskennezeichen 

9 Werksnummer 

10 Rexroth-Barcode

11 Seriennummer 

12 UL-Kennzeichen

13 Bemessungsstrom

14 Bemessungsspannung

15 Firmenanschrift 

16 MAC-Adresse, MAC-Adresse al Barcode

17 Functional Index

18 Herstellungsland

UN DC 24 V
IN 0,6 A

FD: 13W08

1 Word mark
2 Part number
3 Type name (type code)
4 Check digit
5 Date of manufacture (yyWww)
6 CE conformity marking
7 Plant number
8 QR code

9 Serial number
10 Underwriters Laboratories Inc. mark
11 Nominal current
12 Nominal voltage
13 Company address
14 MAC address, MAC address as barcode
15 Functional index
16 Manufacturing country

Fig.  2-1:   Exemplary type plate

2.2 Additional plate

7260007123456BC
I-V-C-B-T-V

R911173147 AA0
FI: 001

1

① Hardware state of revision
Fig.  2-2:   Additional plate

2.3 Scope of delivery
● IndraControl XM21 or IndraControl XM22
● 24 V power connector XA-CN01
● Bus base module:

– XA-BS01 (for S20 connection right)
– XA-BS02 (for S20 connection right and extension modules left)
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3 Using safety instructions

3.1 Structure of the safety instructions
The safety instructions are structured as follows:

Burns and chemical burns due to wrong
battery treatment!

CAUTION

Safety alert symbol
Signal word

Avoiding danger

Do not open the batteries and do not heat them over 80 °C.

Consequences and
source of danger

Fig.  3-1:   Structure of the safety instructions

3.2 Explaining signal words and safety alert symbol
The safety instructions in this documentation contain specific signal words
(danger, warning, caution, notice) and, if necessary, a safety alert symbol
(according to ANSI Z535.6-2006).
The signal word draws attention to the safety instruction and indicates the risk
potential.
The safety alert symbol (triangular safety reflector with exclamation marks),
preceding the signal words Danger, Warning, Caution indicates hazards for
persons.

 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.
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 CAUTION

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

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

3.3 Symbols used
Pointers are displayed as follows:

This is a note.

Tips are displayed as follows:

This is a tip.

3.4 Explaining the signal alert symbol on the device

krax

If this symbol is on your device, you have to observe the documentation
on the device. The respective documentation informs on the type of
hazard as well as the steps required to avoid this hazard.

4 Intended Use

Danger of device damage if not the expressly
stated accessories, mounting parts, compo-
nents, cables, lines, software and firmware are
used.

NOTICE

The IndraControl XM21, XM22 control may only be used with the accessories
and mounting parts listed in this documentation. Components that are not ex-
pressly mentioned must neither be attached nor connected. The same applies to
cables and lines.
Only to be operated with the component configurations and combinations ex-
pressly defined and with the software and firmware specified in the correspond-
ing functional description.
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Typical areas of application of the IndraControl XM21, XM22 are:
● Handling systems and assembly systems
● Packaging and food processing machines
● Printing machines and paper converting machines
● Machine tools
● Wood working machines
The IndraControl XM21, XM22 control may only be operated under the mounting
and installation conditions, the position, and the ambient conditions (tempera-
ture, degree of protection, humidity, EMC etc.) specified in the related docu-
mentation.

5 Spare parts, accessories and wear parts

5.1 Power connectors, 24 V
Ordering code Part number Description
XA-CN01 R911173741 24 V plug

Tab.  5-1:   Power connectors, 24 V

5.2 Bus base module for IndraControl XM21, XM22
Ordering code Part number Description
XA-BS01 R911342346 Bus base module for IndraControl S20 connection

(right)
XA-BS02 R911342347 Bus base module for IndraControl S20 connection

(right) and extension modules (left)

Tab.  5-2:   Bus base modules IndraControl XM21, XM22

5.3 Bus base module for IndraControl S20 I/O
Ordering code Part number Description
S20-BS R911172540 Bus base module for wide IndraControl S20 I/O mod-

ules
S20-BS-S R911173203 Bus base module for narrow IndraControl S20 I/O mod-

ules

Tab.  5-3:   Bus base modules for S20 I/O
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5.4 SD card
Ordering code Part number Description
XA-SD01 R911173844 SD card 1 GB

Tab.  5-4:   SD card

5.5 End clamp
Ordering code Part number Description
SUP-M01-ENDHALTER R911170685 2 pieces of snap-on end brackets for 35 mm NS 35/7.5

or NS 35/15 carrier plate; width: 9.5 mm

Tab.  5-5:   End clamp

5.6 Wear parts
There are no wear parts in the controls IndraControl XM21 and XM22.

6 Ambient conditions
Ambient temperature in operation Up to 2,000 m: -25 °C to +60 °C

2,000 m to 3,000 m: max. +55 °C
3,000 m to 4,000 m: max. +50 °C
4,000 m to 4,700 m: max. +45 °C

Ambient temperature during storage and transport -30 °C to +85 °C
Operating altitude Up to 4,700 m above sea level acc. to DIN 60204
Permitted air humidity 5 % to 95 % acc. to DIN EN 61131-2, no conden-

sation
Degree of protection IP20 acc. to DIN EN 60 529
Protection class III, DIN EN 61010-2-201
Overvoltage category 2
Contamination level 2, no condensation allowed
Mechanical tests
Vibration resistance acc. to DIN EN 60068-2-6① Oscillations, sinusoidal in all three axes

5 Hz - 9 Hz with 3.5 mm amplitude
9 Hz -150 Hz with 5 g peak acceleration

Shock test acc. to DIN EN 60068-2-27 Shock stress: Shock resistance in all three axes,
11 ms semi-sinusoidal 30 g

Broadband noise acc. to DIN EN 60068-2-64
 

5-20-150 Hz with 0.572 g, 5 h per axis
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Electrostatic discharge  
ESD resistance acc. to DIN EN 61131-2
● Test voltage
 

Criterion B
8 kV for air discharge
6 kV for contact discharge
 

① The vibration stress specifications assume the use of industrial-suited RJ45 plug connec-
tions. The "Industrial RJ45 plug" of the company Yamaichi is recommended (Y-Con-
Plug-41). The cables are available as accessories (RKB0020). To avoid vibration, secure
the cables using a short distance (< 20 cm). The USB interfaces XF30 and XF31 may only
be used up to a vibration stress of 1 g.

Tab.  6-1:   Ambient conditions

Failure of the product due to contaminated airNOTICE
● The ambient air must not contain acids, alkaline solutions, corrosive agents,

salts, metal vapors and other electrically conductive contaminants in high
concentrations

● The devices to be installed into the housing and installation compartments
must at least comply with the degree of protection IP 54 according to DIN EN
60529.

● The device shall be provided in a suitable fire enclosure in the end-use appli-
cation.

Defective product due to gases jeopardizing
functions

NOTICE

Due to the risk of corrosion, avoid sulphurous gases (e.g. sulphur dioxide (SO2)
and hydrogen suphide (H2S)). The product is not resistant against these gases.

Failure of the product due to overheatingNOTICE
To avoid overheating and to ensure a smooth operation of the product according
to the minimum distances specified in chapter 10.1  "Installation notes" on page
16, air has to circulate.

This is a product that corresponds to the limit values of the emitted
interference of class A (industrial environments), but not of class B
(residential area and small enterprises).
When using the product in residential areas or small enterprises, the
operator has to take actions to prevent radio interferences (also re-
fer to DIN EN 55022).
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7 Technical data
Processor IndraControl XM21: Intel E620T 600 MHz (CPU frequency)

IndraControl XM22: Intel E660T 1300 MHz (CPU frequency)
RAM 512 MB DRAM
Connection for extension mod-
ules

Via the control bus base module XA-BS02

Extension bus
Number of possible modules

 
3

Connection for S20 I/O Via control bus base module XA-BS01 or XA-BS02
S20 bus parameters
Transmission rate
Number of connectable mod-
ules
Max. current for the S20 bus
(UBus)

 
100 MBit/s
Max. 63 (per station)
2 A

Communication interfaces RJ45 connections:
● 1 × Ethernet connection (10 MB, 100 MB, 1 GB)
● 2 × Sercos III master/slave interface
USB ports:
● 1 × USB host, maximum cable length 3 m (for the functionality,

refer to the system description of the respective system)
● 1 × USB device, maximum cable length 3 m (for the functionality,

refer to the system description of the respective system)
SD card Slot for SD card
Weight 0.38 kg (incl. supply connectors)
Dimensions Refer to chapter 10.2  "Housing dimensions" on page 19

Tab.  7-1:   Technical data

7.1 Voltage supply and current consumption
The following values apply to the operating voltage acc. to DIN EN 61131-2:

Nominal voltage at ULS 24 V DC SELV/PELV
Maximum voltage range of the supply voltage al-
lowed ULS

18 V DC to 31.2 V DC (incl. all tolerances and rip-
ple)

Current consumption of the control incl. the con-
nected S20 I/O modules from ULS at nominal volt-
age

Maximum 1.5 A
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Current consumption of the control without the
connected S20 I/O modules from ULS at nominal
voltage

Typically 1.0 A

Power consumption of the control incl. the con-
nected S20 I/O modules from ULS at nominal volt-
age

36 W max.

Power consumption of the control without the con-
nected S20 I/O modules from ULS at nominal volt-
age

Typically 24 W

Reverse voltage protection of the supply voltage Diode
Fuse protection Internal protective fuse, 2.5 A
Transient protection
Pulse load up to 1,500 W

Present, suppressor diodes

Voltage dips at current supply interfaces PS2 < 10 ms, evaluation criterion A
Electrical isolation
24 V supply ULS to the functional earth

No separation between 0 V of the ULS and FE
(housing)

Electrical isolation and isolation of the voltage
ranges

 

24 V supply for XF1, XF2 and XF5
XF1 to XF2 and XF5
XF2 to XF5

1,200 V DC, 1 min.
1,200 V DC, 1 min.
1,200 V DC, 1 min.

Tab.  7-2:   Operating voltage and current consumption

Electronic damage due to polarity reversal or
due to a nominal current that is too low

NOTICE

The power supply unit has to be able to deliver the quadruple nominal current of
the protective fuse to ensure that the fuse reliably triggers in case of an error.

8 Standards
The products have been developed according to the German edition of the
standards published at the time of product engineering.

10/69
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8.1 Standards used
Norm
Standard
Norme

Bedeutung
Meaning
Signification

Ausgabe
Edition
Édition

DIN EN 60204-1 Sicherheit von Maschinen
Elektrische Ausrüstung von Maschinen
–
Safety of machinery
Electrical equipment of machines
–
Sécurité des machines
Equipement électrique des machines

2007

DIN EN 61131-2 Speicherprogrammierbare Steuerungen
Teil 2: Betriebsmittelanforderungen und Prüfungen
–
Programmable controllers
Part 2: Equipment requirements and tests
–
Automates programmables
Partie 2: Spécifications et essais des équipements

2008

DIN EN 60529 Schutzarten durch Gehäuse (IP-Code)
–
Degrees of protection provided by enclosures (IP Code)
–
Degrés de protection procurés par les enveloppes (Code IP)

2014
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Norm
Standard
Norme

Bedeutung
Meaning
Signification

Ausgabe
Edition
Édition

DIN EN 61010-2-201 Sicherheitsbestimmungen für elektrische Mess-, Steuer-, Regel-
und Laborgeräte
Teil 2-201: Besondere Anforderungen für Steuer- und Regelger-
äte
–
Safety requirements for electrical equipment for measurement,
control and laboratory use
Part 2-201: Particular requirements for control equipment
–
Règles de sécurité pour appareils électriques de mesurage, de
régulation et de laboratoire
Partie 2-201: Exigences particulières pour les équipements de
commande

2014

UL 61010-2-201 UL Standard for Safety Requirements for Electrical Equipment
for Measurement, Control, and Laboratory Use
Part 2-201: Particular Requirements for Control Equipment

2014

Tab.  8-1:   Angewandte Normen – Standards used – Normes appliquées

8.2 CE marking

8.2.1 Declaration of conformity

The electronic products described in the present operating instructions comply
with the requirements and the target of the following EU directive and with the
following harmonized European standards:
EMC directive 2014/108/EC
The electronic products described in the present operating instructions are in-
tended for use in industrial environments and comply with the following require-
ments:
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Norm
Standard
Norme

Bedeutung
Meaning
Signification

Ausgabe
Edition
Édition

DIN EN 61000-6-2 Elektromagnetische Verträglichkeit (EMV)
Teil: 6-2: Fachgrundnormen – Störfestigkeit für Industrieber-
eiche
Normes génériques – Immunité pour les environnements in-
dustriels

März 2006

DIN EN 61000-6-4 Elektromagnetische Verträglichkeit (EMV)
Teil: 6-4: Fachgrundnormen – Störaussendung für Industrie-
bereiche
Normes génériques – Norme sur l’émission pour les environ-
nements industriels

September
2011

Tab.  8-2:   Normen zur elektromagnetischen Verträglichkeit (EMV) – Standards for electro-
magnetic compatibility (EMC) – Normes sur la compatibilité électromagnétique (CEM)

Loss of CE conformity due to modifications at the device.
CE marking applies only to the device upon delivery. After modifying
the device, verify the CE conformity.

8.3 UL/CSA certified

The devices are certified acc. to
● UL 61010-2-201 (Industrial Control Equipment) and
● CSA22.2 No. 61010-2-201 (CSA)
However, there can be combinations or extension stages with a limited or miss-
ing certification. Thus, verify the registration according to the UL marking on the
device.

Loss of UL/CSA conformity due to modifications at the device.
UL and CSA marking applies only to the device upon delivery. After
modifying the device, verify the UL and the CSA conformity.

To guarantee an UL/CSA-compliant operation, the following condi-
tions have to be fulfilled:
● Use only insulated copper wire suitable for at least 60/75°C
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8.4 Marine and offshore certification (XM2201...)
The control XM2201 ... is suitable for the use in marine and offshore applica-
tions and was approved by the following certification organizations:
● DNV-GL Det Norske Veritas, Germanischer Lloyd DCTC_30826-001
● ABS American Bureau of Shipping DCTC_30826-002
● RINA Registro Italiano Navale DCTC_30826-003
● LR Lloyd's Register DCTC_30826-004
● BV Bureau Veritas DCTC_30826-005
● BSH Bundesamt für Seeschifffahrt und Hydrographie DCTC 30826-006

For more information, refer to www.boschrexroth.com/dcc/Vornavi-
gation/VorNavi.cfm?PageID=p650746.

9 Interfaces

9.1 Connection position

1 2

8

67

5

3

9 4

Fig.  9-1:   Interfaces

Attaching and detaching connections under
voltage can damage the control!

NOTICE

Switch off the supply voltage before attaching or detaching any connections!

14/69
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No. Name Connection type Connector type
(Integrated)

Mating connector and cable
(From outside)

① XF1 Ethernet
(Sercos)

RJ45 socket
8-pin

RJ45 plug
(twisted pair, 8-wire)

② XF2 Ethernet
(Sercos)

RJ45 socket
8-pin

RJ45 plug
(twisted pair, 8-wire)

③ XF31 USB device
USB 2.0

Micro USB socket
4-pin

Micro USB plug
(4-wire)

④  S20 bus Bus base module
32-pin

Bus base module for S20 I/O
modules
32-pin

⑤ SD Slot for SD card – SD card
⑥ XF30 USB host

USB 2.0
USB TYPE A-socket
4-pin

USB TYPE A-plug
(4-wire)

⑦ XD1 24 V plug
ULS

4-pin (4-wire)

⑧ XF5 Ethernet
(TCP/IP, RT Ethernet)

RJ45 socket
8-pin

RJ45 plug
(twisted pair, 4-/8-wire)

⑨  Extension bus Bus base module
32-pin

Bus base module for exten-
sion modules
32-pin

Tab.  9-1:   Control interfaces

9.2 Extension bus
Up to three extension modules can be freely connected at the left of the control.
The extension modules have to be attached without any gaps via the extension
bus base modules on the left side of the IndraControl XM21, XM22 and supplied
with the same 24 V supply voltage. Switch on and off the 24 V supply voltage of
the extension modules synchronously with the IndraControl XM21, XM22. For
the extension modules, refer to: R911345570

9.3 S20 interface
Up to 63 S20 modules can be connected to the S20 interface on the right of the
IndraControl XM21, XM22 via S20 bus base modules. The number of connecta-
ble modules depends on the total current consumption of the S20 modules. The
IndraControl XM21, XM22 can provide up to 2 A for the power supply of the S20
modules.
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9.4 Control bus base module 
The control bus base module is connected at the bottom side of the
IndraControl XM21, XM22. The control bus base module is available in two var-
iants:
● BUSMODUL XA-BS01 connects the IndraControl XM21, XM22 with the S20

modules on the right control side
● BUSMODUL XA-BS02 connects the IndraControl XM21, XM22 with the S20

modules on the right control side and the extension modules on the left con-
trol side

Depending on the function package, one of the bus base modules (XA-BS01 or
XA-BS02) is included upon delivery (see chapter 5  "Spare parts, accessories
and wear parts" on page 6).

10 Mounting, demounting and electric installation

10.1 Installation notes

Module destruction due to electrostatic dis-
charge

NOTICE

The XM2x control contains components that can be damaged or destroyed by
electrostatic discharge. Comply with the required safety measures against elec-
trostatic discharge (ESD) acc. to EN 61340-5-1 when operating the control.

● Mounting location
The XM2x control has the degree of protection IP20 and is thus intended for
the use in a closed control cabinet or control box (terminal box) of the degree
of protection IP54 or higher.

● Mounting rail
Mount the XM2x control on a 35 mm standard mounting rail. The preferred
overall height of the mounting rail is 7.5 mm (corresponds to TH 35-7.5 acc.
to EN 60715).
Mount the control and the bus base module as described in the following.
The fastening distance of the mounting rails may not exceed 200 mm. This
distance is required to ensure stability while mounting and demounting the
control or the S20 I/O modules.

< 200_

Fig.  10-1:   Mounting rail fastening (in mm)
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Electronic damage due to fastening elements

Danger of malfunction

NOTICE

If the fastening elements (screws, rivets,...) are too high, the bus base mod-
ules do not correctly engage on the mounting rail. Use only elements with a
structural height of up to 3 mm to fasten the mounting rail.

● Mounting position
To ensure air cooling in the device, mount the control only vertically as shown
in the following figure:

1

① Mounting surface
Fig.  10-2:   Permitted mounting position

In the shown mounting position, the natural convection supports the forced
cooling air flow. Heat pockets can thus not result in the device.

● End clamp
Fasten end clamps on both sides of the IndraControl XM station (control, ex-
tension modules, S20 I/O modules).
End clamps guarantee the correct fastening of the XM2x control and the S20
I/O modules connected to them on the mounting rail and they are used as lat-
eral end elements.
Always fasten the left end clamp of the station before mounting the control.
This ensures the following:
– It impedes the shifting of the control.
– The installation place for the end clamps is guaranteed.
– If the control has to be replaced, there is sufficient space to separate the

control from the S20 bus base modules.
– They have a counterpressure against the engaging forces when mounting

the S20 bus base modules in series to the control.
● Do not route cables parallel to motor cables or other strong interference sour-

ces to avoid coupling of interferences
● The cabling of the Ethernet wires may not leave the building
● The LED displays on the operating panel must not be covered
● Observe the bending radius of the cables used when laying the connecting

lines
● Use strain reliefs for all cables
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● Install the control only horizontally on a mounting rail attached to a wall
● Keep the maximum distance possible from interference sources
● Provide the following minimum distances for sufficient cooling:

30 mm
30 mm

100 mm

100 mm

12
2.

7
12

6.
3

100

30 mm

Fig.  10-3:   Minimum distances for the circulation of ambient air

In case of a several line design, the supply air has to be measured under each
line and its limit value has to be observed. For information on ambient tem-
peratures, refer to chapter 6  "Ambient conditions" on page 7

● Additionally, provide sufficient distance for mounting, demounting, plugs and
cables.

For more information on mounting, demounting and connecting lines, refer to
the application description "IndraControl S20: System and Installation", part no.
R911335990.
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10.2 Housing dimensions

12
2.

7
12

6.
3

100

Fig.  10-4:   Front view

44
.5

74
.1

Fig.  10-5:   Bottom view

10.3 Mounting the control

Damages at the contacts by tilting the modulesNOTICE
Attach the modules vertically on the mounting rail and remove them vertically
from the mounting rail.

IndraControl XM21, XM22 Controls 19/69
Mounting, demounting and electric installation

R911340667_Edition 04 Bosch Rexroth AG



Fig.  10-6:   Positioning and removing modules only vertically

Component destruction due to plug mounting
under voltage!

NOTICE

● Before mounting or demounting components, disconnect the control - includ-
ing its components - from voltage

● Connect the voltage only after the control and its components have been set
up

Possible damage to property due to improper
top-hat rail mounting

NOTICE

● Fasten the top-hat rail adequately
● Connect the top-hat rail to a functional ground
● Mount the control on the top-hat rail as the top-hat rail is among other things

used for heat dissipation and grounding
● Install the control in a control cabinet or an appropriate housing

Mounting the control bus base module
1. Press the control bus base module on the top-hat rail until all latchings are

safely closed.

Fig.  10-7:   Mounting the bus base module
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2. Mount the S20 bus base module as shown in fig. 10-9 "Interconnect the
S20 bus base modules and connect them to the control bus base module"
on page 22.

Mounting the control to the bus base module
1. Press the control on the premounted bus base module until all latchings

are safely closed.

Fig.  10-8:   Snapping the control

Note the minimum distances for control cooling (see chapter 10.1 
"Installation notes" on page 16).

10.4 Mounting S20 I/O modules

The S20 bus base modules can only be mounted if the control is not
attached to the control bus base module.

Mounting S20 bus base modules
1. Press the S20 bus base modules for the S20 modules on the top-hat rail on

the right next to the control bus base module until all latchings are safely
closed (see (A) in the following figure).

2. Move the first S20 bus base module (see (B)) to the left and connect the
S20 bus base module with the bus base module of the control (see (D) in
the following figure).

3. Move the other S20 bus base modules to the left until all bus base modules
are interconnected (see (C) in the following figure).
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A
B

C

D

Fig.  10-9:   Interconnect the S20 bus base modules and connect them to the control
bus base module

Mounting S20 modules to the bus base modules
1. Press the S20 modules on the premounted bus base modules.

Fig.  10-10:    Positioning S20 modules

10.5 Mounting extension modules

The extension bus base modules can only be mounted if the control
is not attached to the control bus base module.

Mounting extension bus base modules
1. Press the extension bus base modules for the extension modules on the

top-hat rail on the left next to the control bus base module until all latch-
ings are safely closed (see (A) in the following figure).
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2. Move the first extension bus base module, (see (B) to the right and con-
nect the extension bus base module with the bus base module of the con-
trol (see (D) in the following figure).

3. Move the other extension bus base modules to the right until all bus base
modules are connected to each other (see (C) in the following figure).

A

B

D

C

Fig.  10-11:   Interconnect extension bus base modules and connect them to the control
bus base module

Mounting extension modules to the extension bus base modules
1. Press the extension modules on the premounted extension bus base mod-

ules.

10.6 Demounting the control and the control bus base module

To demount, use a common tool such a slotted screwdriver with a
2.5 mm blade.

10.6.1 Demounting steps

Component destruction due to demounting un-
der voltage!

NOTICE

Before mounting or demounting components, disconnect the control - including
its components - from voltage.

Removing the control from the top-hat rail
1. Remove the left end clamp.
2. Use a suitable tool (e.g. slotted screwdriver) and put it first into the upper

and then into the lower disengaging mechanism (base latch) of the control
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and disengage the control (see (A) in the following figure). The base latch-
es are locked in the open position.

3. Remove the control vertically to the mounting rail (see (B) in the following
figure). The base latches engage again in idle position.

B
A

A

Fig.  10-12:   Removing the control from the top-hat rail

The control bus base module remains on the mounting rail.

Demounting the control bus base module
1. Separate the bus base module of the control from the connection of the

first S20 bus base module by moving the bus base module of the control to
the left by approximately 5 mm (see (A) in the following figure).

2. Separate the bus base module of the control from the connection of the
first extension bus base module by moving the bus base module of the con-
trol to the right by approximately 5 mm.

3. Use a suitable tool (e.g. slotted screwdriver) to enter into the latchings on
one side (see (B), (B1), (B2) in the following figure).

4. Lift up the bus base module and remove it (see (C) in the following figure).
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B2

C
A

B

B1

Fig.  10-13:   Removing the control bus base module from the top-hat rail

10.7 Electric installation

Danger of personal injury due to incorrect
mounting or electric installation!

WARNING

● Any dangerous system states, which might cause personal injury, must be pre-
vented!

● Protection upon direct and indirect contact must be ensured by the specified
measures (connection to protective conductor, insulation, etc.).

Danger of material damage due to incorrect
mounting or electric installation!

NOTICE

● Any dangerous system states, which might cause material damage, must be
prevented!

● Protection upon direct and indirect contact must be ensured by the specified
measures (connection to protective conductor, insulation, etc.).

10.7.1 External power supply unit 

Danger of lethal injury due to hazardous electric
voltage

DANGER

● Connect power supply units generating protective extra-low voltage (24 V) on-
ly to supply voltages designed for these power supply units. Note the over-
voltage categories (refer to the documentation of the power supply unit)

● Do not apply the supply voltage to the protective extra-low voltage

All control components are supplied from 24 V voltage supplies (SELV/PELV).
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Use the Bosch Rexroth power supply unit VAP01.1H-W23-024-010-NN, part num-
ber R911171065, for the logic supply. For further information on the external
power supply unit and on the creation of overvoltage categories, refer to the
documentation of the power supply unit.
All lines of the 24 V voltage supply have to be routed separately from lines carry-
ing higher voltages.
All peripherals, such as digital sensors or actuators connected to the interfaces
of the control, also have to comply with the criteria of safety-separated circuits.

The same external power supply unit has to supply the 24 V voltage
supply of the XMx control and the extension modules. Connect the
voltage supply to the XD1 plugs of the XMx control and then bridge
the cables to the power connectors XD1 of the extension modules.

The 24 V voltage supply of the S20 I/O modules may not be
branched off from the XD1 plug of the XMx control, but with an own
connecting cable to the external power supply unit instead.

The 24 V voltage supply has to be grounded. For more detailed infor-
mation, refer to the documentation of the power supply unit.

10.7.2 Voltage supply for the control
The control is supplied via the XD1 plug on the lower left.

Connect the power connector with cables with a conductor cross-
section of AWG 16 (1.5 mm2).

Use only copper wires to connect the connection terminals.

Use only cables approved for temperatures of at least 60°C. In case
of ambient temperatures above 55°C, use cables approved for tem-
peratures of at least 75°C.

Observe the color-coding of the plugs.

Only the "XA-CN01" power connector is permitted to connect the 24
V supply voltage for the IndraControl XM21, XM22 control (see chap-
ter 5.1  "Power connectors, 24 V" on page 6).
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If multiple XM2x controls (24 V supply voltage ULS) are connected
parallely to a central 24 voltage supply, ensure that the 0 V connec-
tion of the ULS is wired without interruption to all XM2x controls.
If this is not observed, XM2x might become defective.

Power connector XD1

a1 b1

b2a2
Fig.  10-14:   Power connector XD1

Plug contact Signal Function
a1, a2 24 V +24 V DC supply voltage (ULS)
b1. b2 0 V GND (ULS) (ground supply voltage)

Tab.  10-1:   Pin assignment of the power connector XD1

In the power connector, the contact a1 is bridged with a2 and the
contact b1 is bridged with b2. The control is set up to connect to a
UPS in future variants. Thus, 2A is labeled with "UPS". However, a
UPS can only be used without bridges when a respective variant and
a specific power connector are used.

10.7.3 24 V voltage supply
The voltage of 24 V can be supplied with or without electrical isolation.

Setup without electrical isolation 

An easy connection method is the setup without an electrical isolation between
the internal logic and the peripheral supply.
In this case, a power supply unit is sufficient to supply the control.

The GND (ULS) is grounded in the device!
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Fig.  10-15:   Setup without electrical isolation

Control does not start in case of reverse input voltage
The feeding of 24 V at the XD1 connector is protected against polari-
ty reversal. A polarity reversal of ULS and GND feeding does not dam-
age the device. However, the control does not start and the UL LED
is not on.

Reference conductor connected to the protective conductor and set up with
electrical isolation

Provide electrical isolation between the logic of the central processing unit and
the I/O interfaces of the peripheral component groups according to DIN EN
60204-1. Accordingly, the voltage ULS (24 V logic voltage) at the control is elec-
trically isolated from the supply voltage for the I/O modules.
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Fig.  10-16:   Reference conductor connected to protective conductor

Dimensioning the voltage supply

Observe the maximum currents when dimensioning the voltage supply. The ope-
rating voltage allowed has to be applied directly to the device.
The voltage must also not be exceeded if:
● there are variations in line voltage, e.g. caused by different loads of the mains
● there are varying load states, such as short-circuit, normal load, lamp load or

no load

Connecting the reference conductor to the protective conductor

If the reference conductor 0 V (ULS) is connected to the protective conductor
system, this connection has to be arranged at a central place (e.g. at the load
power supply unit). Hence, the supply current circuit is a PELV circuit.

10.7.4 Grounding

Control failure due to insufficient groundingNOTICE
An optimum grounding is required to keep away possible interferences from the
control and to discharge them to the ground.
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Functional earth

Only the functional earth (FE) is used for the XM2x controls, exten-
sion modules and the S20 components. The functional earth is only
used to discharge disturbances. For individuals, the functional earth
is not intended as protection against electric shock.

The control is grounded via the top-hat rail. The top-hat rail, on which the con-
trol is mounted, has to be mounted to a grounded metal carrier, e. g. the rear
panel of the control cabinet.
The XM2x control and the S20 I/O modules are provided with FE springs (metal
clips) at their bottom side creating an electric connection to the mounting rail
while mounting.
If necessary, provide the top-hat rail with a separate grounding connection.

Potential equalization

Potential equalization acc. to DIN VDE 0100 part 540 has to be provided be-
tween the system parts and the voltage supply.

10.7.5 Shielding

Control failure due to insufficient shieldingNOTICE
Provide sufficient shielding.

The shielding reduces any effects of interferences on the system.
Observe the following when shielding:
● Fasten the shielding as extensively as possible
● Ensure proper contact between connector and terminal
● Avoid damaging or squeezing conductors
● Note the wire specifications when connecting the shielding
● Shield the closest possible to the signal terminal points

Route all power cables and data cables in separate cable channels.

11 Commissioning

11.1 Commissioning steps
To commission the device, proceed as follows:
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1. Mount the control.
For details, refer to chapter 10  "Mounting, demounting and electric instal-
lation" on page 16.

2. Connect the voltage supply to the XD1 connection of the control.
Refer to chapter 10.7.2  "Voltage supply for the control" on page 26.

3. Switch on the XM2x control. The initial firmware starts
For more information on how to commission the XM2x control with the ini-
tial firmware, refer to chapter 12.2  "XM2x initial firmware" on page 39.

Control malfunction due to control switch-off
during initialization

NOTICE

Note that hardware is initialized after switching on the control and after instal-
ling the system firmware with subsequent reboot. An internally programmable
function block is loaded. After loading, the LED display "ON" at the voltage plug
is green. Otherwise, the LED display "ON" is red. If the LED display "ON" is red,
trigger a fallback (see chapter 12.5  "Fallback and recovery" on page 54) and
perform this step again.
Wait till completion. Do not switch off the control. This procedure has to be
completed. Subsequently, continue the commissioning.

11.2 Establishing a connection to the engineering PC via the USB
device interface "XF31" 

Instead of using the Ethernet interface "XF5" to commission the control or to
use the commissioning tool "IndraControl First Touch", use the connection XF31.
Connect the USB interface of your computer to the USB device connection
"XF31" via a common USB data or charging cable. Upon the initial connection,
the respective device driver (USB Remote NDIS) is installed on the PC.
Even though the computer and the control communicate via Ethernet, it is only a
point-to-point connection.

The connection to the engineering PC using the USB device interface
"XF31" performs significantly less well than the engineering interface
"XF5". The interface "XF31" is suitable for commissioning and diag-
nostic purposes. Use the engineering interface "XF5" for a strong da-
ta transfer task (e.g. monitoring).

The IP address of the connection "XF31" on the control is
192.168.234.234.
The IP address cannot be changed.

If the RNDIS device driver is not installed automatically, install it manually:
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1. Open the "Device manager" in the Windows “System control” (under Sys-
tem and security ▶ System ▶ Device manager).

2. The entry "RNDIS/Ethernet gadget" is displayed in the list under "Other de-
vices".

3. Select "Update driver software..." in the context menu of "RNDIS/Ethernet
gadget".

4. In the dialog, select the entry: "Browse my computer for driver software".

5. In the dialog, select the entry: "Let me pick from a list of device drivers in
my computer".
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6. In the dialog, select the entry: "Network adapters".

7. Select the entry "Microsoft corporation" under "Manufacturer". Then, se-
lect "Remote NDIS compatible device" under "Network adapter".
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8. To confirm the installation, click on "Yes".

9. After a successful installation, the following message is displayed:

12 Device description
The XM2x controls are compact controls in the medium-performance range with
integrated interfaces of Ethernet, Sercos and S20 local bus.
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The XM2x controls are designed for a fast processing of control tasks. The XM22
controls can be networked via the Ethernet interface and connected to the drive
modules via the Sercos interface. The XM2x controls can be extended for vari-
ous control tasks using S20 modules and extension modules.

12.1 LEDs and operating elements
To operate and for the error diagnostics, there are multiple PEDs, an operation
mode switch and a "Reset" button on the front side of the IndraControl XM21,
XM22 control.

1

2

3
4

① Reset button (behind sliding plate)
② LED display, block of 10

③ Operation mode switch SF1
④ LEDs on power connector XD1

Fig.  12-1:   LED and operating element positions

12.1.1 LEDs in the XD1 plug

ON
UL T

Fig.  12-2:   LEDs on the XD1 plug

The following functions are assigned to the LEDs on the XD1 plug:
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LED Color Function
UL Green 24 V supply voltage connected and within the permitted range
ON Green All internally programmable function blocks are loaded. These also in-

clude internally programmed function blocks of connected modules.
ON Red Loading for internally programmable functions block of an extension

module or of the control failed. In this case, initiate a fallback. Refer to
chapter 12.5  "Fallback and recovery" on page 54.

T Red ● The temperature is critical.
● If the control cannot be operated anymore, the maximum tempera-

ture was exceeded and the control was switched off. The control
can only be operated when interrupting the voltage.

The messages "Prewarning" and "Shutdown" are displayed at a high
operating temperature together with the diagnostic display of the en-
gineering interface. A temperature display is shown additionally. The
sensor for all these messages is located at a selected position in the
power supply area. The temperature display is only for visual represen-
tation purposes. It displays neither the ambient temperature nor the
indoor temperature of the XM2.

Tab.  12-1:   LED functions on the XD1 plug

12.1.2 LED block of 10
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Fig.  12-3:   LED block of 10
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The LED block of 10 is positioned on the higher located area of the control hous-
ing.
The following functions are assigned to the LEDs at running system firmware:

LED Color Function
s Red/orange/green Sercos status
DIA1 Red/orange/green Used as feedback for the operation mode switch
DIA2 Red/orange/green Basic diagnostics by the system
DIA3 Red Currently booting
DIA4 Red Currently booting
STA Red/orange/green STOP/READY/RUN
ERR Red/orange/green Error status (warning, error)
BT Red/orange/green Boot status
D Red/orange/green Onboard S20: Diagnostics S20 bus
E Red/orange/green Onboard S20: Error or warning of S20 devices

Tab.  12-2:   LED block of 10

The displayed device states are firmware-dependent and described
in the functional description of the respective control system
(Rexroth IndraLogic XLC IndraMotion MLC 14 VRS, Functional De-
scription, R911341700).

12.1.3 Operation mode switches 
The operation mode switch is positioned on the higher located area of the con-
trol housing.
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Fig.  12-4:   Operation mode switch

The operation mode switch has three positions:

Switch position Function① Property
Up Run Engaged
Center Stop Engaged
Down Clear Sampling
① Refer to the functional description of the respective control system (Rexroth IndraLogic

XLC IndraMotion MLC 14 VRS, Functional Description, R911341700)

12.1.4 Reset button
The "Reset" button is positioned on the higher located area of the control hous-
ing.
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Fig.  12-5:   Reset button

Press the "Reset" button at running control to trigger a voltage cycle (reset).
The "Reset" button is provided with two functions triggered when the reset but-
ton is pressed while applying the supply voltage:
● Press the "Reset" button < 5 seconds: Triggering the fallback mode (see chap-

ter 12.5  "Fallback and recovery" on page 54).
● Press the "Reset" button > 5 seconds until the LEDs DIA3 and DIA4 flash alter-

natingly: Triggering the initial firmware (see chapter 12.2  "XM2x initial firm-
ware" on page 39).

The "Reset" button can only be actuated with a sharp tool (e. g. pen-
cil).

12.2 XM2x initial firmware
The control variant "XM2x00.01" is delivered with initial firmware.
The initial firmware provides commissioning and maintenance functions. Basic
functions can me activated manually without any additional tools, see chapter
12.2.3  "Starting and opening the initial firmware" on page 41. The XM2x pro-
vides a simple interface with its operation mode switch SF1 and the LED display
panel.
The commissioning tool "IndraControl First Touch" (see chapter 12.3 
"IndraControl First Touch" on page 43) provides a more comfortable operation
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and more functions. If connected to a PC, it can be opened with a web browser.
The comprehensive mechanisms for commissioning with the IndraWorks Suite
are also supported by the XM2x control.

12.2.1 License information
This product contains software components that are licensed by the holder of
the rights under GNU General Public License (GPL), GNU Lesser General Public
License (LGPL) or any other Open Source Software license, which requires that
source code be made available.
The source code of these software components is not already delivered together
with this product. You can obtain the source code for these software compo-
nents on a physical medium (CD or DVD) by submitting a written request to our
open source office address listed below or by sending an email to
open.source@boschrexroth.de. When sending such a request, please name the
relevant product and the date of purchase of the same.
Bosch Rexroth AG
Open Source Office
Zum Eisengießer 1
97816 Lohr am Main
Deutschland
We may charge you a fee (up to max. 20,- €) to cover the cost of physical media
and processing.
You may send your request (i) within three (3) years from the date you received
the product that included the binary that is the subject of your request or (ii) in
the case of code licensed under the GPL v3 for as long as Bosch Rexroth offers
spare parts or customer support for that product.
To open the license conditions, select the directory "/INITFW/Licenses/" in the
file manager of the web application "First Touch".

12.2.2 LED states
For the initial firmware, the LEDs indicate the following function states:

LED Function Color Status
DIA2 Store CoreDump on SD card

or USB (for diagnostic purpo-
ses)

Green/orange flashing In process
Green Done
Red Errors

DIA3,
DIA4

Operating system state Alternatingly red flashing Initial firmware is active

ERR Reset to delivery state Red Function selected, processed
Flashing red Confirm selection
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LED Function Color Status
BT Reset user name and pass-

word
Red Function is selected, pro-

cessed
Flashing red Confirm selection

D Delete network configuration Red Function is selected, pro-
cessed

Flashing red Confirm selection
E Start First Touch Red Function is selected, pro-

cessed
Flashing red Confirm selection
Green First Touch running

Tab.  12-3:   LED states

The LED states described are only valid together with the initial firm-
ware.
For more information on the LED states in operation, refer to the
functional description of the respective control system (IndraMotion
MLC, IndraMotion MTX). A "SysError" of an IndraMotion MLC is for
example output simultaneously at the LEDs "s", "DIA1", "DIA2",
"STA", "ERR" and "BT" via a cyclic flashing pattern. For more informa-
tion on cause and actions, refer to the respective functional descrip-
tion (e.g. "IndraLogic XLC, IndraMotion MLC 14VRS", R911341700).

12.2.3 Starting and opening the initial firmware
No system firmware is yet installed on the XM2x control upon delivery. Apply the
supply voltage and the control starts the initial firmware and the commissioning
tool "IndraControl First Touch" automatically. To manually execute the basic
functions of the initial firmware, press the "Reset" button when switching on the
24 V supply voltage until the LEDs DIA3 and DIA4 flash alternatingly in red. Sub-
sequently, one of the following functions can be opened via a menu structure:

Menu item number Functions LED Color
1 Start First Touch E Red
2 Start First Touch, delete network configuration E

D
Red
Red
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Menu item number Functions LED Color
3 Start First Touch, delete network configuration, reset user

name and password
E
D
BT

Red
Red
Red

4 Start First Touch, delete network configuration, reset user
name and password, delete files, restore state upon delivery

E
D
BT
ERR

Red
Red
Red
Red

Tab.  12-4:   Menu items of the initial firmware

If the function was executed successfully, the LED "E" changes from
red to green after some seconds.
The control must not be switched off during this time.

The operation mode switch SF1 provides the following options to open the
menu items:

1. Press SF1 < 3 seconds to the position "Clear": Menu item navigation and
selection.
Whenever SF1 is pressed, the next menu item is selected. (1 > 2 > 3 > 4 >
1 ...)

2. Press SF1 > 3 seconds to the position "Clear": Triggering the menu item
function.
The LED "E" changes from red to green.
Triggering the function is displayed by a brief switch-off and switch-on of
the respective LEDs.

3. To confirm the "Factory reset" (menu item no. 4), the operation mode
switch SF1 has to be set to the "Run" position.
The left column is flashing until the additional confirmation of the opera-
tion mode switch is on the "Run" position. The process of restoring the
state upon delivery is displayed by a running down of the right LED col-
umn. The completion of the restoration is displayed with a green LED "E".
The device must not be separated from the voltage supply during that time.

When selecting menu item 4 "Factory reset", all files on the XM2x
control installed since the commissioning are deleted. We recom-
mend to create a system firmware backup (see chapter 12.3.3 
"Firmware management" on page 45) before using this function.
The initial firmware is part of the hardware and not deleted.
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After the system firmware has been loaded successfully, the control
does not boot the initial firmware anymore. To call the initial firm-
ware again, press the "Reset" button when switching on the 24 V
supply voltage until the LEDs DIA3 and DIA4 flash alternatingly in
red. 

12.2.4 Installing a backup from an external SD card
If the control is as in delivery state, a backup can also be loaded to the control
without PC. Proceed as follows:

1. Copy a valid control backup to a Bosch Rexroth SD card (part no.
1070925435). Create a control backup using a PC with an SD card reader
or use the file manager of the First Touch commissioning tool.

2. Rename the image file to "system.fw".
3. Plug in the SD card to the base of the XM2x control labeled with "SD".
4. Switch off the 24 V supply voltage.
5. The initial firmware automatically starts the installation of the backup on

the control. While installing, the "ERR" LED is orange. After successful in-
stallation, the "ERR" LED is off and the "E" LED is green.

6. Use the “Reset” button to execute a reboot required to start the control
with system firmware.

The installation can be facilitated together with the "Backup system firmware"
function (see chapter 12.3.3  "Firmware management" on page 45).

12.3 IndraControl First Touch
The "IndraControl First Touch" commissioning application interactively commis-
sions and maintains controls of the IndraControl XM generation. The commis-
sioning application can be reached via the IP address of the control and can run
on most of the current web browsers. To open the setup application, enter the
following IP addresses:
● The IP address of the connection XF5 (Ethernet interface) on the control is

192.168.234.234 upon delivery. This IP address can be changed.
● The IP address of the connection XF31 (USB device interface) on the control

is 192.168.234.234. This IP address cannot be changed.

The "IndraControl First Touch" commissioning tool is only available
in English.

Supported web browsers:
● Chrome 3+
● Firefox 9+
● Internet Explorer 10+
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The First Touch website communicates via the encrypted https protocol. Enter
the URL (https://192.168.1.1/ or https://192.168.234.234) and then confirm the
respective security certificate before the website can be loaded.
After loading the First Touch website, a "Welcome" page is displayed. A user log-
in is required to navigate to other First Touch sites. To log in, enter user name
and password into both the form fields of the navigation bar.
The default user ID is:
● User name: boschrexroth
● Password: boschrexroth

Fig.  12-6:   "Welcome" dialog

12.3.1 Hardware data
The "Hardware" site of the IndraControl First Touch lists all device-specific data
of the XM2x control in a table.
● Material index
● Hardware type plate
● Serial number
● Part number

12.3.2 Network settings
The "Network" site of the IndraControl First Touch is used to configure the net-
work settings during the initial commissioning. The currently configured network
settings are shown in the following three fields and can also be changed using
these fields:
● IP address
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● Gateway
● Subnet mask
Enter a valid network setting and write that setting to the control (press the
Write configuration button). If writing the network settings is completed suc-
cessfully, a note is displayed in the header area of the site. The Reboot control
button is additionally displayed. It is used to restart the control and thus applies
the network setting.

Fig.  12-7:   "Network configuration" dialog

The network settings are only applied after a control restart.

12.3.3 Firmware management
The "Firmware management" site of the IndraControl First Touch provides the
following information:
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Fig.  12-8:   "Firmware management" dialog

● Current control mode:
– "Initial Mode": The initial firmware is loaded or active (initial firmware ver-

sion is shown).
– "System Mode": Control was started with the previously installed system

firmware.
● Installed system firmware version ("none" if no system firmware was instal-

led).
Press the buttons for the following actions:
● "Reboot into Initial Mode": Reboots the system and restarts the initial mode.
● "Reboot into System Mode": Boots an installed system firmware.
● "Archive SYSTEM|OEM|USER": Backs up the complete directory structure of

all partitions to a firmware archive (.fw file), also refer to chapter "Archive
SYSTEM|OEM|USER" on page 46.

● "Restore SYSTEM|OEM|USER": Restores a system installation from a backup
file, also refer to chapter "Restore SYSTEM|OEM|USER" on page 48.

● "Factory Reset": Restores the delivery state of the control. The complete di-
rectory structure is reset.

Caution: Loss of data!
An existing system firmware installation is deleted. The network set-
tings are reset to its delivery state.

Archive SYSTEM|OEM|USER

This function is used to archive the internal storage medium. This includes all
partitions and their file and directory structure. A ".fw" file is stored on the user
partition of the control after the process. This file can be loaded to a local PC at
a later point in time (see chapter 12.3.4  "File manager" on page 51).
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The file name of a system archive can consist of 4-16 alphanumerical
characters and has to have the file extension ".fw".
The backup can only be started if the selected file name corre-
sponds to the archive rules. During as well as after the backup, a
corresponding message is displayed.

Fig.  12-9:   Dialog "Archive SYSTEM|OEM|USER"
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Fig.  12-10:   Dialog "Archive SYSTEM|OEM|USER" – Successfully completed

Restore SYSTEM|OEM|USER

If "Restore SYSTEM|OEM|USER" is selected, a dialog opens to select a system ar-
chive file. The system archive file can either be selected from the local file sys-
tem or from the file system of the control. If the system archive file is selected
from the local file system, the archive is installed in two steps:

1. Transferring the system archive file to the control
2. Installing the archive
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Fig.  12-11:   Dialog "Restore SYSTEM|OEM|USER" – Upload
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Fig.  12-12:   Dialog "Restore SYSTEM|OEM|USER" – Installation running

Fig.  12-13:   Dialog "Restore SYSTEM|OEM|USER" – Successfully completed
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Go to the "Browse file system" tab to restore archive files on the file system of
the control or on external storage media. For restoration, select the respective
archive file. Click on the "Restore" button to start the restoration.

Fig.  12-14:   Dialog "Restore SYSTEM|OEM|USER" – From the user partition

12.3.4 File manager
The following actions can be executed using the file manager of the IndraControl
First Touch:
● Browse through the directory structure (click on a directory name)
● Transfer files from the control to the client (click on a file name)
● Transfer files from the client to the control (action: Upload file)
● Create directories (action: Create directory)
● Delete (empty) directories (click on the "Delete" icon in the table row)
● Delete files (click on the "Delete" icon in the table row)
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Fig.  12-15:   "File manager" dialog

12.3.5 Core dump
In case of a system error, the control can create a complete core dump of the
system that can be provided for an error analysis. IndraControl First Touch sup-
ports two use cases with this functionality:

1. Transfer of the active core dump from the control to the user PC.
All files assigned to the active core dump are displayed with name and file
size in the "Core dump" menu item. Click on the file name to transfer the
files to the user PC via the browser-specific download dialog.

Fig.  12-16:   Displaying the active core dump in IndraControl First Touch

2. Support of the user if the core dump could not be saved in the file system
of the control (e.g. not sufficient free memory space available).
Un this case, storage space can be released in the default target directory
for core dump files (/USER/). Use the "File manager" menu item. An addi-
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tional data carrier (e.g. USB stick) can also be connected to the control. In
both cases, saving the core dump has to be restarted. First Touch provides
a dialog in the "Core dump" menu item. This dialog allows to select the tar-
get directory if unsaved core dump files are available in the RAM of the
control.

Fig.  12-17:   Selecting the target directory to save the core dump

After selecting a valid target directory, press Save to start saving the core
dump. If saving was successful, a corresponding status message is shown.
After closing the dialog, the core dump is displayed with its respective da-
ta.

12.4 Booting
The control starts booting after switching on the 24 V voltage supply. Booting
can be monitored and checked using different LEDs.
The following boot sequence is defined:

1. The LED "UL" at the 24 V plug is green if 24 V is connected.
2. The LED "ON" at the 24 V plug is green if the programmable logic is proper-

ly loaded.
3. The LEDs "DIA3" and "DIA4" in the LED block of 10 flash alternatingly in red

while booting.
4. The LEDs "DIA3" and "DIA4" in the LED block of 10 go off after booting and

when the operating system is running.
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If it is not booted in this sequence, an error is present (see chapter
13  "Error causes and troubleshooting" on page 59).

12.5 Fallback and recovery
The hardware is initialized after switching on the control and after installing the
system firmware with subsequent reboot. Internally programmable function
blocks are loaded. These also include internally programmed function blocks of
connected modules. After the loading, the display LED "ON" at the voltage plug
is green.
Wait till completion. Do not switch off the control. This procedure has to be
completed.
If this display LED "ON" is not green, loading for internally programmed func-
tions block of an extension module or of the control failed. The display LED "ON"
of the control is a collective display for all connected modules and the control.
In this case, trigger the "Fallback mode":

1. Switch off the 24 V voltage supply for the XM2x control and the extension
modules.

2. Keep the “Reset” pushbutton "SF2" at the XM2x control pressed and
switch on the 24 V voltage supply. If either the display LED DIA3 or the LED
DIA4 is on at the XM2x control, release the “Reset” button "SF2".
If the display LED "ON" at the control XM2x is on, the error is eliminated.
If the display LED "ON" at the control XM2x is not on, initiate the "Fallback
mode" for the extension modules, whose display LED "ON" is not on.

3. Keep the “Fallback” pushbutton of the respective module pressed using a
plastic pen until the display LED "ON" is on at the extension module. This
loads a backup data set. Release the “Fallback” pushbutton. Perform this
step subsequently for all extension modules. First at those, whose display
LED "ON" was not on. After completing that for all extension modules, the
display LED "ON" of the XM2x control has to be on.

The XM2x control can only start if all connected extension modules
started without any errors. If the LED "ON" of a connected extension
module is not green, initiate the “Fallback” mode for this extension
module.

12.6 Backing up remanent data
128 KB of remanent data is automatically backed up in an internal flash memory
after a 24 V supply voltage failure and restored at control startup.

12.7 Real-time clock
The real-time clock of the control is buffered in the switched-off state. The buf-
fer capacitor looses efficiency when operated permanently at high tempera-
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tures. The buffer time of the real-time clock depends on the ambient tempera-
ture and the operating time of the control.

Operating time of the control at ambient temperature Buffer time of the clock①

5 years at 50 °C permanent Typ. 10 days
7 years at 50 °C permanent Typ. 7 days
10 years at 50 °C permanent Typ. 4 days
2.5 years at 60 °C permanent Typ. 10 days
3.5 years at 60 °C permanent Typ. 7 days
5 years at 60 °C permanent Typ. 4 days
① Accuracy of ±1 s/d at 25 °C
Tab.  12-5:   Buffer time of the real-time clock depends on the ambient temperature and on
the operating time of the control
It is recommended to set the time via SNTP.

12.8 Real-time response
Full capability is ensured within the specified operating temperature range be-
tween -25 °C and +60 °C. If the device is used beyond the specification (ope-
rating temperature exceeds 60°C), ensure sufficient convection in the control
cabinet or monitor the CPU load applicatively to ensure real-time response.

12.8.1 Programming example – Exception handling in case of a PLC task
watchdog

It is recommended to configure the maximum processing time permitted (watch-
dog) for each PLC task within an application. The maximum permitted process-
ing time is configured in the task configuration of the PLC.
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Fig.  12-18:   Maximum processing time permitted

If this time is exceeded, the processing of all PLC tasks is stopped and the con-
figured inputs and outputs are reset.
It is additionally possible to execute a customized code once and as soon as the
error is detected. Define a respective event handler in the task configuration.

Fig.  12-19:   Adding event handlers

Select “Exception” as event.
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Fig.  12-20:   Selecting the exception

Specify a name for the function to be called (e.g. "watchdog")

Fig.  12-21:   Specifying the function name

The POU watchdog is created in the project tree and the event handler is ena-
bled. Program the analysis of the exception code (as shown in the following fig-
ure) and your user code.
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Fig.  12-22:   Exception code

12.8.2 Programming example: Cyclic monitoring of the CPU load
The PLC program can be used alternatively or additionally to cyclically monitor
the CPU load. Due to the cyclic monitoring of the CPU load, irregularities in the
CPU load can be detected early in the operating mode before the watchdog
shuts it down completely. Measure the CPU load in normal mode and specify a
suitable threshold value for a special handling in the PLC program. The code has
to be called cyclically within the PLC.
Example:

Cyclic analysis of the CPU load in the PLC user program

1. #

Fig.  12-23:   Definition of a global variable, e.g. "gboOverload" to display an invalid ex-
ceedance of the CPU load

2. #
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Fig.  12-24:   Initialization and cyclic monitoring of the CPU load

This program section has to be called cyclically. Once the value "TRUE" was de-
tected for the variable "gboOverload", the PLC user program should respond ac-
cordingly, e.g. by switching off program parts or executing a minimal program.

13 Error causes and troubleshooting
The following table describes the LEDs on the power connector.

LED LED display Error causes and troubleshooting
UL LED is off 24 V voltage error

24 V supply voltage is not connected
24 V supply voltage is connected with reverse polarity

ON LED is off Error when loading the programmable logic
Initiate fallback mode (see chapter 12.5  "Fallback and recovery" on
page 54)

T LED is red Temperature error
Control was switched off due to overheating.
● Ensure a lower ambient temperature
● Check the control installation
● Avoid heat accumulation impeding the natural convection

Tab.  13-1:   LEDs in the voltage power connector
Further operating displays and error displays are located on the individual mod-
ules and terminals. For information on the other displays, refer to the manual of
the IndraControl S20 component (see also chapter 1.3  "Related documents" on
page 2).
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Errors Actions for troubleshooting
The engineering PC can-
not reach the XM2x con-
trol via the USB device in-
terface "XF31"

● Check whether the device driver was correctly installed in the “Device
manager” of the system control. The entry "RNDIS" is displayed under
"Network adapters". If the entry is not displayed, install the driver man-
ually, refer to chapter 11.2  " Establishing a connection to the engineer-
ing PC via the USB device interface XF31 " on page 31

● Check whether the operating system assigned a valid IP address and a
subnet mask to the network adapter "RNDIS" (e.g. via the command
"ipconfig"). If this is not the case, configure the IP address and the sub-
net mask manually.

Tab.  13-2:   Error causes and troubleshooting

Repairs at the device by the customer are not permitted. Exceptions
are maintenance works listed in the chapter "Maintenance".
For further information in the event of repair, please contact the
Bosch Rexroth Service.

14 Maintenance

Maintenance work in the device is only permis-
sible by skilled staff!

NOTICE

If hardware or software components have to be exchanged, please contact the
Bosch Rexroth Service or ensure that only skilled staff changes the respective
components.

14.1 Regular maintenance tasks
Include the following tasks into the maintenance schedule:
● Check all plug and terminal connections of the components for proper tight-

ness and possible damage at least once a year
● Ensure that cables are not broken or crushed
● Replace damaged parts immediately

15 Ordering information
The XM2x controls can be delivered including the Motion Logic functions. The
function packages are implemented into the control according to the system
functions required in the application. Thus, variants with individual ordering in-
formation result from the required functional scope. Please contact the corre-
sponding marketing organization and ask for the ordering information of the
control variant optimized for your application.
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15.1 Type code

Type 1 2 3 4 5 6 7 8 9
1
0 1 2 3 4 5 6 7 8 9

2
0 1 2 3 4 5 6 7 8 9

3
0 1 2 3 4

Example: X M 2 2 0 0 . 0 1 - 0 1 - 3 1 - 3 1 - 0 0 1 - N N - 1 0 1 N 3 N N

Product
IO Box, modular,
Perf.class.........= XM2
CPU
Basic............................ = 1
Standard ...................... = 2

Variant
BR Standard ....................= 00
Extended certifications.....= 01

Design
FPGA / Memory 512 MB............. = 01

Feldbus on-board
Sercos Master (MultiEthernet) .............. = 01
Interfaces (ETH, USB)
ETH 1 GBit, USB Host and Device ..................= 31

Remanent Memory
Min. 128 kB ................................................................= 3

Mass storage
Min. 1 GB ...................................................................... = 1

Hardware expandability
0 x Extension-Module S20-IO............................................... = 001
3 x Extension-Module S20-IO............................................... = 301

Housing design
Standard..............................................................................................= NN

System configuration
IndraMotion MLC............................................................................................= 1

Basic system (Function package)
PLC ....................................................................................................................= 00
PLC + MOT ........................................................................................................= 01
PLC + MOT + TEC .............................................................................................= 02
PLC + MOT + ROCO..........................................................................................= 03
PLC + MOT + TEC + ROCO...............................................................................= 04
PLC + MOT + HYD.............................................................................................= 05
PLC + MOT + TEC + HYD..................................................................................= 06
PLC + MOT + ROCO + HYD ..............................................................................= 07
PLC + MOT + TEC + ROCO + HYD...................................................................= 08
PLC + MOTB......................................................................................................= 11
PLC + MOTB + TEC...........................................................................................= 12
PLC + MOTB + ROCOB.....................................................................................= 13
PLC + MOTB + TEC + ROCOB..........................................................................= 14
PLC + MOTB + HYD ..........................................................................................= 15
PLC + MOTB + TEC + HYD ...............................................................................= 16
PLC + MOTB + ROCOB + HYD .........................................................................= 17
PLC + MOTB + TEC + ROCOB + HYD ..............................................................= 18
Field bus prot. f. MultiEthernet
None........................................................................................................................ = N
EtherCAT - Master................................................................................................... = 1
Communication (Function package)
None.............................................................................................................................= N
OPC UA........................................................................................................................= 1
OCI...............................................................................................................................= 2
OPC UA + OCI .............................................................................................................= 3

Application (Function package)

None...............................................................................................................................= N
JAVA ..............................................................................................................................= 1
JAVA + WebConnector...................................................................................................= 2
Reserve
None...................................................................................................................................= N

Remanent Memory
Min. 128 kB  ............................................................... = 3

short description

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

Fig.  15-1:   Type code
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15.2 Accessories and spare parts
For ordering information on accessories and spare parts, refer to chapter 5 
"Spare parts, accessories and wear parts" on page 6.

16 Disposal

16.1 General Information
Dispose the products according to the respective national standard.

16.2 Return
For disposal, our products can be returned free of charge. However, the prod-
ucts must be free of remains like oil and grease or other impurities.
Furthermore, the products returned for disposal must not contain any undue for-
eign substances or components.
Send the products free of charge to the following address:
 Bosch Rexroth AG
 Electric Drives and Controls
 Bürgermeister-Dr.-Nebel-Straße 2
 D-97816 Lohr am Main, Germany

16.3 Packaging
The packaging material consists of cardboard, plastics, wood or styrofoam.
Packaging material can be recycled anywhere.
For ecological reasons, please do not return empty packages to Bosch Rexroth.

17 Service and support
Our worldwide service network provides an optimized and efficient support.
Our experts offer you advice and assistance should you have any queries. You
can contact us 24/7.

Service Germany

Our technology-oriented Competence Center in Lohr, Germany, is responsible
for all your service-related queries for electric drive and controls.
Contact the Service Hotline and Service Helpdesk under:

Phone: +49 9352 40 5060
Fax: +49 9352 18 4941
E-mail: service.svc@boschrexroth.de
Internet: http://www.boschrexroth.com
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Additional information on service, repair (e.g. delivery addresses) and training
can be found on our internet sites.

Service worldwide

Outside Germany, please contact your local service office first. For hotline num-
bers, refer to the sales office addresses on the internet.

Preparing information

To be able to help you more quickly and efficiently, please have the following in-
formation ready:
● Detailed description of malfunction and circumstances
● Type plate specifications of the affected products, in particular type codes

and serial numbers
● Your contact data (phone and fax number as well as your e-mail address)
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Index
A
Accessories..................................... 6
Additional plate.............................. 3
Air humidity.................................... 7
Ambient conditions......................... 7
Ambient temperature...................... 7
ANSI Z535.6-2006........................... 4
Archive SYSTEM|OEM|USER.......... 46

B
Back up remanent data................. 54
Backup from SD card.................... 43
Booting......................................... 53
Broadband noise............................. 7
Bus base module............................ 6

C
Call initial firmware again............. 43
CE marking................................... 12
Commission.................................. 30
Complaints..................................... 2
Connections at front side............. 14
Control

Demount.................................. 23
Control bus base module.............. 16
Control, mounting......................... 19
Core dump.................................... 52
Criticism......................................... 2
Current consumption...................... 9
Customer Feedback........................ 2

D
Declaration of conformity............. 12
Demount....................................... 23
Demounting.................................. 16
Device description........................ 34
Dimensions................................... 19
Disposal........................................ 62
Distances...................................... 18
Distances for cooling.................... 18
Documentation

Change record........................... 1
Documents, related........................ 2

E
Electric Installation....................... 25

Electrical isolation.................. 27, 28
Electromagnetic compatibility...... 12
EMC.............................................. 12
Emitted interference....................... 8
End clamp................................. 7, 17
Error causes.................................. 59
Extension bus............................... 15
Extension modules

Mounting................................. 22
External power supply unit........... 25

F
Fallback......................................... 54
Feedback........................................ 2
File manager................................. 51
Firmware management................. 45
Functional earth............................ 30

G
Grounding
...................................................... 29

H
Hardware data.............................. 44
Hazard warnings............................. 4
Helpdesk....................................... 62
Hotline.......................................... 62
Housing dimensions...................... 19

I
IndraControl First Touch............... 43
Initial firmware.............................. 39

Start........................................ 41
Installation.................................... 16
Installation, electric...................... 25
Intended use................................... 5
Interfaces...................................... 14

L
LED block of 10............................ 36
LED states..................................... 40
LEDs............................................. 35
LEDs in XD1 plug.......................... 35
License information...................... 40
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M
Maintenance schedule.................. 60
Memory card................................... 7
Minimum distances....................... 18
Mounting....................................... 16
Mounting control.......................... 19
Mounting extension modules........ 22
Mounting location......................... 16
Mounting position......................... 17
Mounting rail................................. 16
Mounting S20 I/O modules........... 21

N
Network settings........................... 44

O
Operating altitude.......................... 7
Operating elements...................... 35
Operation mode switches............. 37
Ordering information.................... 60

P
Potential equalization................... 30
Power connector XD1................... 27
Power connectors, 24 V.................. 6
Power supply unit, external.......... 25
Processor........................................ 9
Product identification..................... 3
Protective conductor.................... 28

R
Real-time clock............................. 54
Real-time response....................... 55
Recovery....................................... 54
Reference conductor.................... 28
Related documents......................... 2
Reset button................................. 38
Restore SYSTEM|OEM|USER......... 48
RNDIS device driver...................... 31

S
S20 I/O modules, mounting.......... 21
S20 interface................................ 15
Safety instructions.......................... 4
Scope of delivery............................ 3
SD Card.......................................... 7
Service hotline.............................. 62

Shielding....................................... 30
Shock resistance............................. 7
Shock test....................................... 7
Signal alert symbol......................... 4
Signal words................................... 4
Spare parts..................................... 6
Standards..................................... 11

EMC......................................... 12
Start initial firmware..................... 41
Suggestions.................................... 2
Support........................................ 62
Symbols.......................................... 5

T
Target groups.................................. 1
Technical data................................. 9
Troubleshooting............................ 59
Type code..................................... 61
Type plate....................................... 3

U
UL/CSA certified........................... 13
UPS............................................... 27
USB device interface.................... 31
Use, intended.................................. 5

V
Voltage supply..................... 9, 26, 27
Voltage supply, dimensioning....... 29

W
Warnings......................................... 4
Wear parts.................................. 6, 7

X
XD1............................................... 27
XD1, LEDs..................................... 35
XF31........................................ 31, 60
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Notes
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