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BEGKHOFF Foreword | Product overview EtherCAT-junctions

1 Foreword

1.1 Product overview EtherCAT-junctions

CU1123 [» 16] EtherCAT-junction 3-port, RJ45

CU1123-0010 [» 16] EtherCAT-junction 3-port, RJ45, Extended Distance
CU1124 [» 16] EtherCAT-junction 4-port, RJ45

CU1128 [r 20] EtherCAT-junction

CuU1123, CU1124, CU1128 Version: 2.9.0 5
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1.2 Guide through documentation

Further components of documentation

This documentation describes device-specific content. It is part of the modular
documentation concept for Beckhoff I/O components. For the use and safe operation of the
devices described in this documentation, additional cross-product descriptions are required,
which can be found in the following table.

Title Description

EtherCAT System Documentation (PDF) + System overview

» EtherCAT basics

» Cable redundancy

* Hot Connect

» EtherCAT devices configuration

Infrastructure for EtherCAT/Ethernet (PDF) |Technical recommendations and notes for design,
implementation and testing

Software Declarations 1/0 (PDF) Open source software declarations for
Beckhoff I/O components

The documentations can be viewed at and downloaded from the Beckhoff website (www.beckhoff.com) via:

+ the “Documentation and Download” area of the respective product page,

» the Download finder,

» the Beckhoff Information System.

If you have any suggestions or proposals for our documentation, please send us an e-mail stating the
documentation title and version number to: documentation@beckhoff.com

6 Version: 2.9.0 Cu1123, CU1124, CU1128
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1.3 Notes on the documentation

Intended audience

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning these components.

The qualified personnel is obliged to always use the currently valid documentation.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, ATRO®, EtherCAT®, EtherCAT G®, EtherCAT G10°, EtherCAT P®, MX-System®,
Safety over EtherCAT®, TC/BSD®, TwinCAT®, TwinCAT/BSD®, TwinSAFE®, XFC®, XPlanar® and XTS® are
registered trademarks of and licensed by Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

EtherCAT.  EtherCAT. ™ P

EtherCAT® and EtherCAT P®are registered trademarks and patented technologies, licensed by Beckhoff
Automation GmbH, Germany.

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

Third-party brands

Trademarks of third parties may be used in this documentation. You can find the trademark notices here:
https://www.beckhoff.com/trademarks

CuU1123, CU1124, CU1128 Version: 2.9.0 7
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1.4 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.

Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Signal words

The signal words used in the documentation are classified below. In order to prevent injury and damage to
persons and property, read and follow the safety and warning notices.

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

There is a low-risk hazard that could result in medium or minor injury.

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

d This information includes, for example:
1 recommendations for action, assistance or further information on the product.

0]
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1.5 Documentation issue status

Version Comment
2.9.0 » Chapter “Technical data” updated
» Chapter “Mounting” updated

» Document structure updated

2.8 * Update Chapter “CU1123-00x0, CU1124 - Technical data” and “Dimensions”
» Update structure
2.7 » Chapter “Technical data” updated

* Renderings updated

* Document structure updated

2.6 * Links updated

2.5 » Chapter “Cabling of power supply” updated
» Chapter “Technical data” updated

+ CU1123-0010 added

» Chapter “Disposal” added

2.4 * Chapter “Technical data” updated
* Document structure updated
23 » Chapter “Version identification of EtherCAT devices” updated

» Chapter “Technical data” updated
+ CU1123-0010 added

» Chapter “Disposal” added

2.2 » Chapter “Technical data” updated
* Renderings updated

» Document structure updated

2.1 * New title page

» CU1123 and CU1124 added

» Document structure updated

20 * Migration
1.0 * Addenda

+ First public issue
0.1 * Preliminary version

CuU1123, CU1124, CU1128 Version: 2.9.0 9
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BECKHOFF

1.6

1.6.1

Name

General notes on marking

A Beckhoff EtherCAT device has a 14-digit technical designation consisting of

Version identification of EtherCAT devices

* Family key
* Type
» Version
* Revision
Example Family Type Version Revision
EL3314-0000-0016 |EL Terminal 3314 0000 0016
12 mm, fixed connection level 4-channel thermocouple terminal basic type
ES3602-0010-0017 |ES Terminal 3602 0010 0017
12 mm, pluggable connection level 2-channel voltage measurement high-precision version
CU2008-0000-0000 |CU device 2008 0000 0000
8-port Fast Ethernet switch basic type

Notes

* The elements stated above result in the technical designation. EL3314-0000-0016 is used in the
example below.

» EL3314-0000 is the order identifier, for “-0000” usually abbreviated to EL3314. “-0016” is the EtherCAT

revision.
e The order

- family key (EL, EP, CU, ES, KL, CX, etc.)

identifier is composed of

- type (3314)
- version (0000)

» The revision -0016 reflects the technical progress such as feature enhancement with regard to
EtherCAT communication and is managed by Beckhoff.
In principle, a device with a higher revision can replace a device with a lower revision, unless otherwise
specified, e.g. in the documentation.
There is usually a description (ESI, EtherCAT Slave Information) in the form of an XML file which is
associated and synonymous with each revision, and this is available for download from the Beckhoff

website.

Since January 2014, the revision has been marked on the outside of the IP20 terminals; see Fig.
“EL2872 with revision 0022 and serial number 01200815.”

» The type, version, and revision are read as decimal numbers, even if they are technically saved in
hexadecimal.

10
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1.6.2 Version identification of CU Infrastructure Components

The serial number/date code for Beckhoff IO devices is usually the 8-digit number printed on the device or

on a sticker. The serial number indicates the configuration in delivery state and therefore refers to a whole
production batch, without distinguishing the individual modules within a batch.

Structure of the serial number: KK YY FF HH Example with serial number 12 06 3A 02:

KK — week of production (calendar week) 12 — week of production 12
YY — year of production 06 — year of production 2006
FF — firmware version 3A — firmware version 3A
HH — hardware version 02 — hardware version 02

cu1521
EtherCAT media

converter, multimode
fiber optic

BTN: 00007 sul
Ser. No.: 4820/
Made in GERMANY

Fig. 1: CU1521 switch with serial number 4820/ and the unique Beckhoff Traceability Number (BTN)
00007su0

CuU1123, CU1124, CU1128 Version: 2.9.0 11
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1.6.3 Beckhoff Identification Code (BIC)

The Beckhoff Identification Code (BIC) is increasingly being applied to Beckhoff products to uniquely identify
them. The BIC is represented as a Data Matrix code (DMC, code schema ECC200); its content is based on
ANSI standard MH10.8.2-2016.

Fig. 2: BIC as a Data Matrix code (DMC, ECC200 code scheme)

The BIC is being introduced gradually across all product groups.
Depending on the product, it can be found in the following locations:

» on the packaging unit
« directly on the product (if space suffices)
» on the packaging unit and the product

The BIC is machine-readable and contains information that can be used for handling and product
management by the customer.

Each item of information is clearly identifiable with the data identifier (ANSI MH10.8.2-2016). The data
identifier is followed by a character string. Both together have a maximum length stated by the following
table. If the items of information are shorter, spaces are added.

The following information may be present; items 1 through 4 are always included, while the others depend
on the product family's requirements:

12 Version: 2.9.0 Cu1123, CU1124, CU1128
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Item Type of informa- |Explanation Data iden- [Number of charac- Example
no. |tion tifier ters including the
data identifier
1 Beckhoff order Beckhoff order number |1P 8 1P072222
number
2 Beckhoff Traceability Unique serial number, SBTN 12 SBTNk4p562d7
Number (BTN) see note below

3 Article description Beckhoff article 1K 32 1KEL1809
description, e.g. EL1008

4 Quantity Quantity in packaging Q 6 Q1
unit, e.g. 1, 10, etc.

5 Batch number Optional: Year and week of|2P 14 2P401503180016
production

6 ID/serial number Optional: Previous serial |51S 12 5185678294
number system, e.g., for
safety products or
calibrated terminals

7 Variant Optional: Product variant |30P 12 30PF971, 2*K183
number on the basis of
standard products

Beckhoff uses additional types of information and data identifiers for internal processes.

Structure of the BIC

Example of composite information consisting of items 1 through 4 and the example value mentioned above
in item 6. The data identifiers are highlighted in bold:

1P072222SBTNk4p562d71KEL1809 Q1 515678294

The same number as a DMC:

Fig. 3: Example DMC 1P072222SBTNk4p562d71KEL1809 Q1 515678294

BTN

An important component of the BIC is the Beckhoff Traceability Number (BTN, item no. 2). The BTN is a
unique 8-character serial number that will replace all other serial number systems at Beckhoff in the future
(e.g. batch designations on IO components, previous serial number circle for safety products, etc.). The BTN
is also being introduced gradually, so it may not yet be coded in the BIC.

This information has been carefully prepared. However, the method described is constantly being refined.
We reserve the right to revise and change procedures and documentation at any time and without notice.
No claims for modification may be made on the basis of the data, diagrams, and descriptions in this
documentation.

CuU1123, CU1124, CU1128 Version: 2.9.0 13
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1.6.4 "Electronic access to the BIC (eBIC)"

Electronic BIC (eBIC)

The Beckhoff Identification Code (BIC) is applied to the outside of Beckhoff products in a visible place. If
possible, it should also be electronically readable.

The interface that the product can be electronically addressed by is crucial for the electronic readout.

K-bus devices (IP20, IP67)

Currently, no electronic storage or readout is planned for these devices.

EtherCAT devices (IP20, IP67)

All Beckhoff EtherCAT devices have an ESI-EEPROM which contains the EtherCAT identity with the revision
number. The EtherCAT slave information, also colloquially known as the ESI/XML configuration file for the

EtherCAT master, is stored in it. See the corresponding chapter in the EtherCAT system manual (Link) for
the relationships.

Beckhoff also writes the eBIC in the ESI-EEPROM. The eBIC was introduced into Beckhoff IO production
(terminals, box modules) in 2020; as of 2023, implementation is largely complete.
The user can electronically access the eBIC (if present) as follows:

« With all EtherCAT devices, the EtherCAT master (TwWinCAT) can read the eBIC from the
ESI-EEPROM:

o From TwinCAT 3.1 build 4024.11, the eBIC can be displayed in the online view.

o To do this, check the “Show Beckhoff Identification Code (BIC)” checkbox under
EtherCAT — Advanced Settings — Diagnostics:

wwincatpropect0 =< |

General Adapter EtherCAT  QOnline  CoE - Online

Advanced Settings
Netld: 169.254.124.140.21 Advanced Settings.

State Machine A H
Export Configuration File... : Online View

- Cyclic Frames

i Distri 10000 "ESC Rev./Type' ~ | |0D0O
Erelot i Distributed Clocks 002550 B Add
i EoE Support . .
H 0004 "SM/FMMU Crit
Topology... § dundancy 0006 "Ports/DPRAM [] Show Change Counters

008 Features' (State Changes / Mot Present)

0010 ‘Phys Addr'
0012 Configured Station Alias” Show Production Info
0020 "Register Protect”

[H- Emergency

[=- iagnosis
Frame  Cmd Addr Len wcC Sync Unit Cycle (ms)  Utilizatiol - Online View

WMo WwR  mai0oo00 1 1 <defaut> 4000 0030 ‘Aocess Protect
Mo s8R0 moO000O«0130 2 2 4000 017 0040 'E5C reset’
017 0100 ESC Cuf Code(BIC)
0102 'ESC CiEx’
0108 Phys. RW Offset’
0110 'ESC Status'
LT
o The BTN and its contents are then displayed:
General  Adapter EtherCAT | Oniine | CoE - Online
Na Addr  Mame Sate CRC Fw Hw  Production Dala RemMo BTH Description  Cuartty BatchMo SeralNo
B 1001 Temn 1(EKN0N OP 0o o 0 -
82 1002 Tem2(ELING OP 0o o0 0 2020KWISFr 072222 kd&pS6247 EL1S09 1 678294
M3 1003 Temm3(ELI2G OP o 7 6 2012 KW24 Sa
B 4 1004 Temm4(EL2004) OP 0o o 0 - 072223 k4pS6247 EL2004 1 678295
is 1005 Teem S(ELIOGEH OF 0o 0 0
e 1006 Teem 6(EL2008) OP 0o 0 12 2004 KW14 Ma
5.7 1007 Teem 7(EK1110y OP 0 1 g 2012 KW25 Mo

> Note: As shown in the figure, the production data HW version, FW version, and production date,
which have been programmed since 2012, can also be displayed with “Show production info”.

o Access from the PLC: From TwinCAT 3.1. build 4024.24, the functions FB_EcReadBIC and
FB_EcReadBTN for reading into the PLC are available in the Tc2_EtherCAT library from
v3.3.19.0.

» EtherCAT devices with a CoE directory may also have the object 0x10E2:01 to display their own eBIC,
which can also be easily accessed by the PLC:

14 Version: 2.9.0 Cu1123, CU1124, CU1128


https://infosys.beckhoff.com/content/1033/ethercatsystem/2469086859.html

BECKHOFF Foreword | Version identification of EtherCAT devices

> The device must be in PREOP/SAFEOP/OP for access

Indest Hame Flags  Value
1000 Device type RO O01SE 1385 (Z2942601)
1008 Dievice name RO ELM3I704-0000
1003 Handware warmson RO i 1]
1004 Software verson RO ]}
1008 Bootioader version RO J0.1.270
= 10M:0 Festons defaul parameters ] 31 ¢
« 1018:0 ety (20 » 4%
= 10E2:D Manudacturer-speciic Idertfication C RO ¥«
M0E2:01  Sublndex D01 RO TPISS44ZSETHO00Gep KELMITIE Q1  3P433001000016
+ - 10F0:0 Backup panmssnebar handing RO »1«
+ - 10F3:0 Ciagroats Hestory RO »21 ¢
10F8 Actual Tems Stamp RAC 01 b2 T

o The object Ox10E2 will be preferentially introduced into stock products in the course of necessary
firmware revision.

o From TwinCAT 3.1. build 4024.24, the functions FB_EcCoEReadBIC and FB_EcCoEReadBTN for
reading into the PLC are available in the Tc2_EtherCAT library from v3.3.19.0

» The following auxiliary functions are available for processing the BIC/BTN data in the PLC in
Tc2_Utilities as of TwinCAT 3.1 build 4024.24

o F_SplitBIC: The function splits the BIC sBICValue into its components using known identifiers and
returns the recognized substrings in the ST_SplittedBIC structure as a return value

o BIC_TO_BTN: The function extracts the BTN from the BIC and returns it as a return value

* Note: If there is further electronic processing, the BTN is to be handled as a string(8); the identifier
“SBTN” is not part of the BTN.

+ On the technical background:
The new BIC information is written as an additional category in the ESI-EEPROM during device
production. The structure of the ESI content is largely dictated by the ETG specifications, therefore the
additional vendor-specific content is stored using a category in accordance with the ETG.2010. ID 03
tells all EtherCAT masters that they may not overwrite these data in the event of an update or restore
the data after an ESI update.
The structure follows the content of the BIC, see here. The EEPROM therefore requires approx. 50...
200 bytes of memory.

» Special cases

° In a hierarchical configuration of multiple ESCs (EtherCAT Slave Controllers) within a single
device, only the top-level ESC carries the eBIC information.

o If multiple non-hierarchically arranged ESCs are installed in a device, all ESCs carry the eBIC
information.

o If the device consists of several sub-devices which each have their own identity, but only the top-
level device is accessible via EtherCAT, the eBIC of that ESC is located in the CoE object
directory 0x10E2:01 and the eBICs of the sub-devices follow in 0x10E2:nn.

PROFIBUS, PROFINET, DeviceNet® devices, etc.

Currently, no electronic storage or readout is planned for these devices.

CuU1123, CU1124, CU1128 Version: 2.9.0 15
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2 CU1123-00x0, CU1124 - Product description

2.1 Introduction
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Fig. 4: CU1123, CU1123-0010, CU1124

EtherCAT hub, 3-port / 4-port, RJ45

Line, tree or star — EtherCAT supports almost any topology. The 3-port CU1123 and CU1123-0010 and the
4-port CU1124 EtherCAT junction provide compact solutions to cascade an EtherCAT network. Where
junctions with several ports need to be implemented outside of the EtherCAT Terminal system, the DIN rail-
mountable EtherCAT junctions can be used instead of the EK1122 EtherCAT Coupler and the 8-port
CU1128 EtherCAT junction.

Port 1 is the input port for the EtherCAT network.

Additional EK1100 Couplers or EtherCAT Box modules can be connected via the ports
» 2 and 3 of the EtherCAT junctions CU1123 and CU1123-0010,
* 2, 3 and 4 of the EtherCAT junction CU1124

The EtherCAT junctions are connected via RJ45 ports with direct display of link and activity status.

CU1123, CU1123-001, CU1124 - Hot-Connect

In conjunction with TwinCAT or other suitable EtherCAT masters, the CU1123, CU1123-0010 and CU1124
EtherCAT junctions permit the connection or disconnection of EtherCAT strands while the network is in
operation (Hot Connect). The device cannot be used as a standard Ethernet switch.

CU1123-0010

Using the extended distance connection [P_18], distances of up to 300 m can be bridged between two
Extended Distance stations. If only one connection of the two stations is configured for Extended Distance
(e.g. connecting EtherCAT Box modules), the maximum distance between the stations is 100 m. The
EtherCAT branches are connected via RJ45 ports featuring link and activity status indicators.

16 Version: 2.9.0 Cu1123, CU1124, CU1128
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2.2

Technical data

Technical data

CU1123-0010 cu1123 cu1124

Task in the EtherCAT system

Coupling of EtherCAT junctions

Transmission medium Ethernet/EtherCAT cable Ethernet/EtherCAT cable (min. CAT 5),
(min. CAT 5, 4-wire, AWG22), |shielded
shielded

Bus interface 3 x RJ45 3 x RJ45 ‘4 x RJ45

Distance between stations

Max. 300 m (extended max. 100 m (100BASE-TX)

distance connection [P_18])

Protocol EtherCAT
Distributed Clocks yes

Delay approx. 1 us per port
Data transfer rates 100 MBit/s

Power supply

via three-pole spring loaded terminal (+, -, PE)

Supply voltage 24 Ve (-15 % 120 %)
Current consumption typ. 100 mA
Weight approx. 220 g ‘approx. 220 g ‘approx. 240 ¢

Dimensions without connector
(WxHxD)

approx. 35 mm x 98.5 mm x 76.5 mm

Mounting [P 22]

on 35 mm mounting rail (EN 60715)

range during storage

Permissible ambient temperature |0°C ... + 55°C
range during operation
Permissible ambient temperature |-25°C ... + 85°C

Permissible relative humidity

95%, no condensation

Vibration/shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27

EMC immunity/emission

conforms to EN 61000-6-2 / EN 61000-6-4

Protection class

P20

Installation position

variable

Replacement Power Supply
Connector

C€9900-P944 [r 25]: Power supply connector, 3-pin push-in wiring
connector

Approvals/markings”

CE, EAC, UKCA

*) Real applicable approvals/markings see type plate on the side (product marking).

CuU1123, CU1124, CU1128
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BECKHOFF

2.3

Notes on Extended Distance connection

Using components which support the Extended Distance connection, distances of up to 300 m can be
bridged (for connections between two Extended Distance components). These components are marked with
“extended distance” both in chapter “Technical data” and on the respective RJ45 sockets of the component.
In the TwinCAT System Manager “Extended Distance” is part of the type designation (tab “General”, “Type”).

Topologies with Extended Distance components, distances up to 300 m

Distances of up to 300 m can be bridged between two Extended Distance components. Possible topologies
are shown in the following figure.

EK1101
-0010

2l
3l 1]

<300 m EK1101

-0010
.l
u

EK1121 EK1101
-0010 -0010
e | |-
[

®

EK1101 cuU1123
-0010 -0010
m | n

i

<300 m

@

®

EK1101
-0010

m L]

Fig. 5: Topologies with Extended Distance components, distances up to 300 m

CuU1123
-0010

o MM

®

cu1123
-0010

o

Topologies with Extended Distance components, distances up to 300 m

No. in the figure above 1t Component 2" Component
1 EK1101-0010 EK1101-0010
2 EK1121-0010 EK1101-0010

3 EK1101-0010 CU1123-0010
4 EK1121-0010 CU1123-0010
5 CU1123-0010 EK1101-0010

6 CU1123-0010 CU1123-0010
18 Version: 2.9.0
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Not permitted topologies with Extended Distance components
The EK1121-0010 EtherCAT junction cannot be used as a 2™ component because the EtherCAT port is not
an output port. The following figure shows not permitted topologies with Extended Distance components.

1121 Ccu1123
-0010 -0010 -0010

o IHM

46

EK1121 EK1121 EK1121
-0010 -0010 -0010

Fig. 6: Not permitted topologies with Extended Distance components

Not permitted topologies with Extended Distance components

No. in the figure above

1t Component

2" Component

1

EK1101-0010

EK1121-0010

2

EK1121-0010

EK1121-0010

3

CU1123-0010

EK1101-0010

Topologies with Extended Distance- and Standard components, distances up to 100 m

If only one connection of the two Components is configured for Extended Distance, e.g. a connection
between a standard EtherCAT Coupler (EK1100) and an EtherCAT Coupler with Extended Distance
connection (EK1101-0010), the maximum distance between the stations is 100 m. In the following figure the
standard components are marked with a “*”. Standard components are detected automatically. The
parameterization of the EtherCAT ports is not necessary. Examples of possible topologies are shown in the
following figure.

EK1110"

EK1100" EK1121
-0010

- | —

<100 m EK1101 EtherCAT EK1101
-0010 box* -0010

Fig. 7: Topologies with Extended Distance- and Standard components, distances up to 100 m

Not permitted topologies with Extended Distance components, distances up to 100 m

No. in the figure above 1st Component 2" Component

1 EK1100* EK1101-0010

2 EK1121-0010 EtherCAT Box*

3 EK1100* EK1101-0010
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3 CU1128 - Product description

3.1 Introduction

BECKHOFF " 9
..--h'_

cunze

1' EtherCAT E
| s
L‘i N1 [_
i |
s] I
%x _-|__|. |-—-] T Fﬁ E
U

@ Pl

Fig. 8: CU1128

EtherCAT hub

Line, tree or star: EtherCAT supports almost any topology. If a star topology requires several junctions at a
particular point, the 8-way CU1128 EtherCAT hub can be used instead of several EK1122 devices.

Port 1 is the input port for the network.

At ports 2 to 8 further EK1100 or EtherCAT Box modules can be connected. The EtherCAT junctions are
connected via RJ-45 sockets with direct display of link and activity status.

In conjunction with TwinCAT or other suitable EtherCAT masters the CU1128 also supports coupling and
uncoupling of EtherCAT segments during operation (hot-connect). The device cannot be used as a standard
Ethernet switch.
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3.2 Technical data

Technical data

cu1128

Task in the EtherCAT system

Coupling of EtherCAT junctions

Transmission medium

Ethernet/EtherCAT cable (min. CAT 5), shielded

Bus interface

8 x RJ45

Distance between stations

max. 100 m (100BASE-TX)

Protocol EtherCAT
Distributed Clocks Yes

Delay approx. 1 ys per port
Data transfer rates 100 Mbit/s

Power supply

via three-pole spring loaded terminal (+, -, PE)

Supply voltage

24 Ve (18 Ve to 30 V)

Current consumption

from HW 08: typ. 140 mA
before: typ. 185 mA

Weight

approx. 430 g

Dimensions without connector (W x H x D)

approx. 122 mm x 100 mm x 38 mm

Mounting [P 24]

on 35 mm mounting rail (EN 60715)

Permissible ambient temperature range during

from HW 08: -25 °C ... +60 °C (extended temperature

storage

operation range)
before: 0°C ... + 55°C
Permissible ambient temperature range during -40°C ... + 85°C

Permissible relative humidity

95%, no condensation

Vibration/shock resistance

conforms to EN 60068-2-6 / EN 60068-2-27

EMC immunity/emission

conforms to EN 61000-6-2 / EN 61000-6-4

Protection class

P20

Installation position variable
Approvals/markings” CE, EAC, UKCA
cULus [P 28]

*) Real applicable approvals/markings see type plate on the side (product marking).

CuU1123, CU1124, CU1128
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4 Mounting

4.1 CU1123-00x0, CU1124 - Mounting and removal

The CU1123-00x0 and CU1124 EtherCAT junctions are fastened on the mounting surface with the aid of a
35 mm DIN rail (according to EN 60715).

® Mounting rail installation

1 Please ensure that the CU1123-00x0 und CU1124 is pushed on until it makes contact with the
mounting rail and audibly clicks into place on the mounting rail. See chapter Recommended

mounting rails [P 23].

Mounting
+ Fit the mounting rail to the planned assembly location.
+ Position the device in the mounting rail with the spring at the top of its latching flange (1)
» Push the lower side of the device (2) against the mounting surface until it latches on the mounting rail.
 Attach the cable.

2.

e e

W I i e

Fig. 9: Mounting

Removal
* Remove all the cables.
« Pull the strap on the underside of the device (1) downwards with a screwdriver
« Pull the device upwards away from the mounting surface (2)

2.

el o A it
e b L W b

Fig. 10: Removal
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411 Recommended mounting rails
Terminal Modules und EtherCAT junctions CU1123-00x0 and CU1124 can be snapped onto the following
recommended mounting rails:

* DIN Rail TH 35-7.5 with 1 mm material thickness (according to EN 60715)

* DIN Rail TH 35-15 with 1.5 mm material thickness

* DIN Rail TH 35-15 with 2.2 mm up to 2.5 mm material thickness
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4.2 CU1128 - Mounting and removal

The CU1128 EtherCAT hub is fastened to the mounting surface with the aid of a 35 mm mounting rail
(according to EN 60715).

Mounting

 Fit the mounting rail to the planned assembly location.

» Suspend the device on the mounting rail with the spring on the lower side of its latching flange.

* Press the device upwards (1).

* Press the upper side of the device (2) against the assembly surface until it latches in the mounting rail.
Attach the cable.

i |

e D,
e

Fig. 11: Mounting

Removal
* Remove all the cables.
* Press the device upwards (3).
« Pull the other side of the device (4) away from the assembly surface.

)

D D s,
R

Fig. 12: Removal
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4.3 Cabling of power supply

Pin assignment power supply connection

e
©)

GND
24V DC

:

Fig. 13: Pin assignment of the connection terminal (X3)

The power supply connector is a 3-pin connector,

Type C9900-P944 [»_17]; see Technical Data [»_17].

Permissible cable cross-sections of the supply connector*
The 3-pin supply connector is connected using push-in wiring.

The following cable cross-sections are permitted:

Device Ccu1128 CuU1123/CU1124

Solid conductor 0.08 ... 2,5 mm? 0.14 ... 1.5 mm? (AWG26-16)
Fine stranded conductor 0.08 ... 2,5 mm? 0.14 ... 1.5 mm? (AWG26-16)
Fine stranded conductor; with |0.25 ... 1,5 mm? 0.25 ... 1.0 mm? (AWG24-18)
ferrule with plastic collar

Stripping length 8...9mm 10 mm

*) The outer diameter of the plastic collar should not exceed the 3.5-mm pitch.
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4.4 Dimensions

® Space requirement in the control cabinet
* The RJ45 connector increase the depth depending on their design and the Ethernet cable used.

+ Above the mounting rail an additional height of approx. 10 mm is required to enable latching
[»_24] of the switch onto the rail.

CU1123-00x0, CU1124

51.5mm

985 mm
Q4 mm

42 5 mm

E )

Fig. 14: CU1123-00x0, CU1124 dimensions

cu1128
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BECKHOFF
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i -@-- DPD‘W‘BTI ﬁ _€_’}___ ______ c c
£ E
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B all x5
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122 mm . . 30 mm

*

Fig. 15: CU1128 dimensions
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4.5 LED Displays

CU1123-00x0, CU1124 - LEDs

. -
Fig. 16: CU1123-00x0, CU1124 LEDs

» The green RUN-LED indicates the state of the EtherCAT State Machine. It is located at the top of the
first RJ45-port (X1).

» The green LNK/ACT-LEDs indicate the current state of each channel. They are located at the bottom of
each RJ45-port.

LED Color Display Description
RUN green off State of the EtherCAT State Machine: INIT = initialization of the terminal
flashing State of the EtherCAT State Machine: PREOP = function for mailbox communication and

different default settings set

single flash State of the EtherCAT State Machine: SAFEOP = verification of the Sync Manager channels
and the distributed clocks.
Outputs remain in safe state

on State of the EtherCAT State Machine: OP = normal operating state; mailbox and process data
communication is possible
flickering State of the EtherCAT State Machine: BOOTSTRAP = a firmware is loaded
LNK/ACT |green off No connection
on Connection available (link)
flashing Data transfer (act)

CU1128 - LEDs

© Power

L

Fig. 17: CU1128 - Power LED, LNK/ACT-LED

» The green Power LED indicates the presence of the supply voltage (24 V).

» The green LNK/ACT-LEDs indicate the current state of each channel. They are located at the bottom of
the RJ45-ports X1...X4 and on the top of the RJ45-ports X5...X8.

LED Color Display Description

LNK/ACT |green off No connection
on Connection available (link)
flashing Data transfer (act)
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4.6 UL notice

A CAUTION
Application

US | Beckhoff EtherCAT modules are intended for use with Beckhoff's UL Listed EtherCAT
System only.

H

A CAUTION

and electrical shock (in accordance with UL508 and CSA C22.2 No. 142).

A CAUTION
For devices with Ethernet connectors

US | Not for connection to telecommunication circuits.

H

Examination
c @ US | For cULus examination, the Beckhoff I/O System has only been investigated for risk of fire

Basic principles

UL certification according to UL508. Devices with this kind of certification are marked by this sign:

C US
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4.7 Disposal

Products marked with a crossed-out wheeled bin shall not be discarded

with the normal waste stream. The device is considered as waste

electrical and electronic equipment. The national regulations for the
mmmmm  disposal of waste electrical and electronic equipment must be observed.

CuU1123, CU1124, CU1128 Version: 2.9.0
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5 Basic principles

5.1 Basic function principles

The CU112x are infrastructure devices without controllable input/output data (I/O). It can be used

 as a junction point for conducted Fast Ethernet, in order to connect EtherCAT terminal stations, drives
or any other EtherCAT slaves to drop lines.

« as distributed clock reference clock (see notes [P 41]).

They have no I/0 and no CoE directory and are not parameterizable. The core functions of the link control
and distributed clocks synchronization are mapped by the ESCs.

CU1123-00x0, CU1124 - Structure

The CU1123-00x0 supports three RJ45-Ports and the CU1124 supports four RJ45-Ports. For this purpose
an internal communication-IC (ESC) is used. The following figure shows the structure of the internal ESC-
Ports (A, B, C, D) and the designation of the connection sockets (CU1123-00x0: X1 ... X3, CU1124: X1 ...
X4).

CU1123-00x0 cuU1124

Fig. 18: CU1123, CU1124 - diagram

Please note:

« port X1 is always the input for the EtherCAT traffic in the CU1123-00x0 and CU1124.
+ the other ports X2..X3 (CU1123-00x0), X2...4 (CU1124) should be used as outputs.
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CU1128 - Structure

In order to provide eight EtherCAT connections, the CU1128 has three internal communication ICs (ESCs),

which are connected in series internally. For this reason the CU1128 appears as three individual slaves in
the EtherCAT configurator, although they are located in one housing. The interrelationship between the
internal ESC ports (A, B, C, D) and the descriptions of the connection sockets (1..8) is as follows:

v

357

Ml AL Il
7 ey U7 ey P

4 o
IN [1]—%.855%55.;—;» 8]

)
v

| | |

Fig. 19: CU1128 - diagram

Accordingly, three devices are displayed in the TwinCAT System Manager:

=B 1/0 - Configuration .
=- B I/ Devices General I Adapher I EtherCAT  Online | CoE - Online I
=== Device 4 (EtherCAT)
=¥ Device 4-Image Na | addr | Mame | state | CREC
+ Device 4-Image-InFD -b:-b-l 1':”:'1 EDH 1 [l:l_” 1 28] DP D,. D,. D
- T Inputs 82 1002 Temm 2 [CU1128) ap 0.0.0
- ] Outputs +i+3 1003 Term 3[CUT128) ap a
- & InfoData
-ade B 1 {CI1128)
=8 ‘ InfoDats
el State
=-ads Term 2 (CU1128)
. =-% InfoData
“-ga] State
b Term 3 (CU1128)
=- ‘ Infoliata
“oial State
Fig. 20: Three slaves in the TwinCAT System Manager
Please note:
» port 1 is always the input for the EtherCAT traffic in the CU1128.
+ the other ports 2..7 should be used as outputs.
« it is not permitted to delete subdevices once the CU1128 has been configured.
For differentiation see also EEPROM Update [» 49].
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CU1128 - Topological configuration

With the CU1128, special attention should be paid to the sequence of the EtherCAT slaves. Since the
CU1128 has seven junction ports, drop lines connected to ports must and can be clearly identified in
practice. If incorrect information is provided in the configuration (TwinCAT System Manager file *.tsm), the
system cannot start.

For each EtherCAT device the System Manager indicates at which Previous Port it is connected, i.e. the
name of the connected port (B to D) of the previous slave. This also applies for the internal connections
between the ESCs in the CU1128:

s Box 1 (CU1128) EtherCAT Adde [T [1002 = Advanced Settings... |
E“ InfeData |dentification & alue: IEI 3:
E Previous Paort: IB::::-: 1[CUT128)-C 'I

= ‘ InFu:uData

: i iyl Shake
B by Term 3 (CU1128)

- § InfoData

Lol State

Fig. 21: Previous port of the second ESC in the CU1128

In fig. Previous port of the second ESC in the CU1128, for example, it is stated that the second ESC in the
CU1128 “Box 17, called “Term 27, is connected to ESC 1 Port C; cf. Fig. CU1128 - diagram. This setting
cannot be changed, since it is defined by the CU1128 device.

In general, however, it is changeable if a pluggable coupler, EtherCAT Box or similar is present in the
configuration; see Fig. Set the Previous Port for an EK1100. Then,

+ drag & drop with the mouse can then be used in the System Manager to set up the general position in
the 1/0O system.
+ the previous port in the “fine adjustment” can be selected, if several options are available.

#-§ InfoData
=l Baxc 1 (CU1128)
=% InfoData

“ 4t State Type: IEK'I 100 EtherCAT Coupler [24 E-Bus]
-k Term 2 (CU1128) Product/Revision:  |EK1100-0000-0017 (044c2e52 / 00110000)

El & InfoData

. &l State Auta [he Addr: IFFFE

H Term 4 I::EE]. ].I:II:I::I EtherCAT Adde I_ I-I 003 3 Advanced Settings... |

Slads Term 3 (CU1128)
El‘ InfaDiata |dentifization W alue: IEI 3,
- Ol State Previous Part [Tem 2 cU1128)-B =]

General  EtherCAT IDnIineI

Fig. 22: Set the Previous Port for an EK1100

In fig. Set the Previous Port for an EK1100, the coupler “Term 4” is set up as successor to the ESC2 “Term
2”. Both free ports of the ESC2 (B and D, see Fig. CU1128 - diagram) are thus available in the previous port
selection of the EK1100; B is selected here.

The System Manager detects whether ports can technically and actually be connected by means of the port
property, i.e. Ethernet or E-bus in the ESI/XML device descriptions. The internal connections in the CU1128
are E-bus connections, the eight ports on the other hand are Ethernet, see fig. CU1128 - diagram.

See also notes for configuration setup [» 431.
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5.2 Basic function principles of EtherCAT junctions

Some Beckhoff EtherCAT devices can be used for junctions in the EtherCAT segment. These include
EK1122, EK1521, EP1122 or also CU112x. In the following examples only the EK1122 is used. The
technical and system characteristics of the other devices are similar.

EtherCAT handling in the slaves

With EtherCAT as fieldbus protocol a wide range of bus topologies can be used: line, star and tree topology,
with redundancy support even ring topology. The simplest topology is the line topology, in which each
EtherCAT slave passes the data on to the only next slave; see following Fig. EtherCAT line topology.

..................... e

EiSTei i atnIl

5L

Fig. 23: EtherCAT line topology

When using, for example, EK1100 EtherCAT Couplers, a junction and thus a type of tree topology is
possible; see following Fig. Line topology with extensions.

mmmmﬁmﬁu
L511“f?'f??"11"1“"“u[

Fig. 24: Line topology with extensions

The basic principle is that internally the Ethernet frame(s) with the EtherCAT protocol data continue to be
transported in a logical ring:

» the EtherCAT master sends the frame on the two outgoing lines of the Ethernet cable

« this frame passes each slave once,

« is reversed by the last slave in the logical sequence

+ and is returned to the master through each EtherCAT slave via two return lines of the Ethernet cable
without further processing.

At short cycle times in the order of 50 ys at 20,000 Ethernet frames are in transit in the EtherCAT system
every second, plus acyclic organizational frames. The master awaits the return of the sent frames, which
return the device input data to the master, for example. Telegram transfer between slaves is link-based: An
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EtherCAT slave will only forward a frame if a 'link' signal to the next device is present. Normally it can be
assumed that the downstream device correctly processes each EtherCAT telegram and returns or process it
at the end.

The crucial factor for forwarding EtherCAT telegrams is that a link signal is reported only from one slave to
the next if both slaves are actually ready for real-time participation in data processing. Specifically, this
means that an EtherCAT slave should not open the respective Ethernet port until it is ready to receive and
forward an Ethernet frame immediately.

A switch or router is usually used for standard Ethernet traffic forwarding. Any collisions or frame losses are
compensated through frame repetition in the higher level protocol layers (e.g. TCP). This mode is generally
not used for EtherCAT due to the short cycle times and the real-time requirement. Some Ethernet devices
such as special switches, for example, report a link to the remote terminal even if they will only be ready for
data processing in a few milliseconds. This behavior is particularly noticeable in media converters from
100Base-TX (copper) to 100Base-Fx (optical fiber), which may report a link to the preceding EtherCAT slave
even if the optical fiber connection is interrupted, depending on the setting on the copper side.

Fast link detection is therefore a central component of each ESC (EtherCAT slave controller, hardware
processing unit for the EtherCAT protocol). According to the EtherCAT specification an ESC can have and
control one to four ports. Via an open port it can handle outgoing and incoming Ethernet traffic. The direction
of data flow in a fully configured ESC is shown in Fig. Direction of data flow in the ESC — the data in the
EtherCAT datagrams are thereby processed only between Ports 0 (A) and 3 (D) in the EtherCAT processing
unit.

[Port 3
Dy
Auto-
Farwarder
Ppurtanp-cn
EtherCAT A \E\j
/(/—' Pracessing Unit ¥ portd closed v %
Loopback function
P = 1
, I c c
| %g . _."j 'E % & 3 )
W _q:g s < = 7 ¥ v
Por0 g| |5 i 3 EtherCAT 23 § = [pont
] o ] R
) &5 | Slave Contraller g B g2 | ®
‘ . - o o s f— ]
| & 8 W18
Loopback function
& g —— J
IJn:lrth:\-er!.| L
10
Aute-
Forwarder
TTPorz ||
(C)

Fig. 25: Direction of data flow in the ESC

Ideally link detection and therefore port handling in the ESC should be fast enough that lost frame events are
avoided even at 100 ps cycle time. Nevertheless, at least one lost frame can never be ruled out if a
connection is disconnected while an Ethernet frame is in transit on this line and in the bus segment
downstream of the separation point.
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Implementation: EL terminal

A standard EtherCAT slave such as a Beckhoff EL terminal has two ports:

» one for incoming frames (port 0 [A])
« and one for outgoing frames (e.g. port [D]).

The other two ports are internally closed in the ESC. An EtherCAT telegram enters the processing unit via
port 0 (A)/top and is forwarded to the next slave via port 3 (D)/left, if a link to this port exists - see green
arrows. This is the case if a further EL terminal is connected to the right.

If no link exists, the frame is forwarded to port 1(B) via the purple route. This and port 2 (C) have no link and
therefore return the frame to port 0 (A), where the frame leaves via the same Ethernet port through which it
arrived at the slave. This is the case if the terminal acts as end terminal.

An EtherCAT device with a single port is therefore only of limited use, since it can only be used as end
device.

Implementation: EK1100 EtherCAT Coupler

Three of the four available ports in the EK1100 EtherCAT Coupler are used, thus enabling a connection to
the right to terminals and via an RJ45 socket to further couplers; cf. Fig. “Line topology with extensions
[»_33]". In the EK1100 the processing unit is not used for process data exchange.

Implementation: EK1121-0010 EtherCAT junction, Extended Distance

As in the EK1100, three ESC ports can be connected in these junctions: Two via E-bus within the terminal
and one via the RJ45 sockets with Ethernet configuration.

Implementation: EK1122 EtherCAT junction

In the EK1122 all four ESC ports can be connected - two via the internal E-bus and two via the RJ45 sockets
with Ethernet configuration. In the TwinCAT System Manager the link statuses of ports 0, 1, 2 and 3 are

shown by the online display — they are designated there as ports A, B, C and D; see Fig. “Topology display
for interrupted line [P _38]".

Implementation: EK1521 / EK1521-0010 / EK1561 EtherCAT junction

As in the EK1100, three ESC ports can be connected in these junctions: Two via E-bus within the terminal
and one via the SC socket/versatile link and optical fiber cable/POF line.

Implementation: CU1123-00x0 EtherCAT junction

In the CU1123-00x0 EtherCAT junction three of the four available ports can be connected via the RJ45
sockets.

Implementation: CU1124 EtherCAT junction
In the CU1124 EtherCAT junction all four available ports can be connected via the RJ45 sockets.

Implementation: CU1128 EtherCAT junction

The CU1128 integrates three ESCs, which means eight ports in total are available to users. The three ESCs
are interconnected via E-bus.

Example configuration with EK1122

The following section describes the link characteristics under TwinCAT and its representation in the System
Manager.
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+- Bl S¥STEM - Configuration
BB nC - Configuration
B® PLC - Configuration
= - I} - Configuration
—- B 1/0 Devices
=== Device 4 (EtherCAT)
=f= Device 4-Image
== Device 4-Image-Info
%T Inputs
‘l Oukputs

+

+

+

$
Y

F

InfoData
Term 1 (EK1100)
# IrfoData
Term 2 (EK1122)
& InfoData
= [ Term 3 (EK1100)
+ -8 InfoData
- Term 4 (EL3102)
=-[f§ Term S (EK1100)
+- % InfoData
+ B Term 6 (EL4732)
§ Term 7 (EL1012)

o

+- M Term 5 (EL2004)

| Term 11 (EL3011)

&8 Mappings

Fig. 26: Example configuration

General | Adapter | EtherCaT | Online
Mo Addr | Mame
[ 1 1001 Term 1 [EKI700]
21002 Temn 2 [EK1122)
] 31003 Term 3 [EK1100)
711004 Term 4 [EL3102)
[§ 51005 Tem 5(EK1100]
B 1006 Tem 6 [EL4732]
j 7 1007  Temn 7[EL1012)
HE 2 1002 Term B (EL2004)
Actual State; oF

CoE - Online

State

aoF
aoF
aorF
aoF
aoF
aorF
op
aoF

Counter

[ | rit ] [F're-EIp] [Safe-Dp] [ Op ]

Send Frames

Frames / zec

| ClearCRC

J

Clear Frames

] Lost Frames

Tu/Rx Ermorg

[ Save Online Data ] [Lu:uad Online Data...]

Delete Online Data | [] Difline

CRC

n.o

n.o

1]

n.o

1]

n.o

1]
Cuclic [ueued
A + B479
247 + 2
n + 0
0 Ao

The TwinCAT online topology shows the wiring scheme, see Fig. Online Topology. The EK1122 is selected,
so that further information is shown. The green bars above the slaves indicate the correct RUN state in all
slaves.
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I Topologie Z E| [5__<|
ansicht  Offline  Online

Online Configuration

&

| Online || Process Data

Mame: Klemme 2 (EK1122) |

Type: EK1122 |

EtherCaT Addr (1002

Auto Inc &ddr |FFFF
| dertity
Vendor Id 2| FevisionNe [0x00100000
Product Code: 0=04622c52 Serial N C=00000000

Praduct/Fevision: |EK1122-0000-0016 |

Fig. 27: Online topology

An error is now generated by disconnecting the connection between the upper RJ45 socket (X1) and the
EL3102 device. Within a few us the ESC in the EK1122 detects the lost link and automatically closes the
affected port. This has the effect that the next incoming EtherCAT telegram is immediately forwarded to port
D (port 3) and the EL4732. The link is thus missing here and the System Manager marks this in the online
display; see following Fig. Example configuration with interrupted cable.
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BBl 5STEM - Configuration

BB nC - Configuration

B® PLC - Configuration
= - I} - Configuration

=B 1}0 Devices

| Device 4 (EtherCAT)
=f= Device 4-Image
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General | &dapter | EtherCaT | Onling | CoE - Orline
[ [a] Addr | Mame State CRC
[ 1 10001 Term 1 [EKT700) OF n.a
21002 Tem 2 [EK1122) 0P LMNE_MIS D n.0.0
i 31003 Term 3 [EK1100) INIT NO_CObdbd 0.a
711004 Term 4 [EL3102) INIT NO_CObdb 1]
[§ 51005 Tem 5 (EK1100) OF n.a
B 1006 Tem 6 [EL4732) oF 1]
j 71007 Temn 7 [EL101Z) op 0.a
®i @ 1008 Term 8 (EL2004) oP 0
Actual State: oF Counter Cyclic Hueued
p g . Send Framez 16322 + 7153
[ It ] [F're Elp] [SafEDp] [ Op ] Frames / zec 249 + 77
[ ClearCRC | [ ClearFrames | | LostFrames 0 + 0
Tuw/RwEmars 0 A0

[ Save Online Data ] [Lu:uad Online Data...]

Delete Online Data | [] Difline

Fig. 28: Example configuration with interrupted cable

The System Manager messages can be interpreted as follows:

» Address 1002 - EK1122: “OP LNK:MIS D”: The slave is in OP state, although a link is missing at port D
(3) that should be present according to the configuration

* Address 1003 - EK1100: “INIT NO_COMM?”: Since communication with this slave is interrupted its state

is shown as INIT
e Address 1004 - EL3104: ditto

® Logger output

1

situations).

The logger output can be displayed in the lower part of the System Manager (Display — Show
Logger Output). This may be helpful for diagnostic purposes (for link interruptions and other

In the topology display any slaves affected by interruption are shown with a red border, see the following Fig.

Topology display for interrupted line.
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EOX

I Topology

Wiew  Offline  Online

Online Configuration

State Machine

[ Irit | [5afe-Op

| [Oe

] [ Boaotstrap ]

[ Fre-Op ] [ Clear Ermar ]

Current State; OF LME_MIS D

Reguested State:  |OF

Crz Ermor Counters

Part & |0 PortD: |0

PaortB: |0 Part C: |0

Fig. 29: Topology display for interrupted line

In Fig. "Example configuration [» 36]” and Fig. "Example configuration with interrupted cable” [» 38] note the
display of acyclic frames, see the following Fig. Comparison of the frame displays in the System Manager.

No Addr | Mame CRC Mo Addr | MName State CRC
[ 1 1001 Tem 1 (EE1100) 0.0 £ 1001 Tem 1 (EE1100) 5 0.0
21002 TemZ(EK1122) 21002 Tem 2 EK1122) OF LNE_MIS D 0,00
i 31003 Termn 3 [ER1100] 0.0 i 31003 Termn 3 (EK1100] IMIT MO_COMM 0.0
711004 Term 4 [EL3102) 0 711004 Term 4 [EL3102) i
[} 51005  Term & [EK1100) 0o [} 51005  Term & [EK1100) 0.0
1005 Term & (EL4732) 0 1005 Term & (EL4732) ar n
j 71007 Tem 7 (EL101Z) 0.0 j 71007 Tem 7 [EL1O1Z) ar 0.0
Mg 1008 Tern 8(EL2004) 0 Mg 1008 Temmn 8(EL2004) op ]
Actual State: op Counter Cyclic Oueued  Actual State: aF Counter Cyclic Queued
: Send Frames 7131 : Send Frames 16922
It Pre-0 Safe-0 0 Init Pre-0 Safe-0 ]
[ L ] [ = |:-] [ = p] [ E ] Frames / sec 247 @ [ L ] [ = |:-] [ = p] [ E ] Frames / zec 249 @
[ CearCAC | [ ClearFrames | | LostFrames O [ CearCAC | [ ClearFrames | | LostFrames O
= 0P Tx#/RxEmorz 0 A0 = 0P Tu/RxEnorz 0 A0

= — - . ' I 1 = — - . ' I 1

Fig. 30: Comparison of the frame displays in the System Manager

The image on the left shows a small number (2) of acyclic frames sent by the master during the respective
second - all slaves are operating properly. The image on the right shows a significant increase (currently 77
acyclic frames/sec): The EtherCAT master has quickly detected that not all slaves are properly taking part in
the data exchange. Once the master has located the fault, it continuously tries to restore the connection.
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Reconnection

Once the connection has been restored, the EK1122 reports to the master that a link is present again at port
D (3). The EtherCAT master will then make its process data available again for this section. One the
preparations are complete, it will instruct the EK1122 to re-open port D (3) for regular data exchange. Cyclic
and acyclic data traffic with the other EtherCAT slaves continues normally.

@® External access to EtherCAT diagnostics

1 The system offers a wide range of options for accessing status and diagnostic information and
EtherCAT master functions from the PLC. Almost all information displayed by the System Manager
online can also be retrieved via ADS (see figures on this page). System Manager functions can also
be triggered via PLC or ADS. Please refer to the relevant sections in the Beckhoff Information
System and the notes on EtherCAT diagnostics.
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6 Commissioning

6.1 Quick start

No special measures are required for commissioning the CU112x EtherCAT components.

Install the CU112x components as described in chapter Mounting and wiring [P 22].
Notes on the configuration setting can be found in chapter Configuration in the TwinCAT System Manager

[r43]

6.2 Distributed clocks reference clock

The distributed clock unit in the CU112x EtherCAT components is activated by default. The CU112x can
therefore be used as distributed clocks (DC) reference clock. The use as DC reference clock is explained
below using the example of CU1128.

The EtherCAT reference clock should be located near the start of the system hierarchy, in particular before
flexible components (HotConnect). It is therefore advisable to use couplers or junction components such as
the CU1128 as DC reference clock.

Without further settings, the TwinCAT System Manager uses the first DC-capable terminal/coupler as the
reference clock; see Fig. example topology with EL7201 as reference clock.

=@ 110 - Canfiguration
E1-B 1/0 Devices E1-State Machine Distributed Clocks

B (e T et DCMode
= Device 4-Image-Info - Cc“ Frams V' Automatic DC Mode Selection
sgpp | cyme oS | TA
e :3& IBZFEEI’T;UI ) iy E;det';::::” Referenpe Clock: [Tem 4 EL7201)
&gl Mappings t¥)- Diagnosis % Independent DE Time (Master Made]
+;-H~;++;+ ) DIE Time controlled by TwinEaT Time (Slave Mode]
) DIE Tiime controlled by External Syne Device [Extermal Mode]

Fig. 31: example topology with EL7201 as reference clock

If the junction with the EL7201 was uncoupled, e.g. due to topology changes during machine runtime or a
fault, the EtherCAT system would lose its reference clock. Central components should therefore deal with
this function.

Under Advanced settings for first CU1128 (ESCH1), tick the Use as potential Reference Clock checkbox.
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=Bl SYSTEM - Configuration
' N - Configuration
! PLE - Configuration

General EtherCAT |I:Inline|

E|! 1)) - Configuration Type: ||:L|'| 128 Bx EtherCAT junction
=B 1/0 Devices Product/Revisiors  [CLI1 128-D000-0000 (04585432 / 00000000]
|- Devire 4 (EtherCAT) _
+ Device 4-Image Auto Inc Addr: IEI
== Device 4-Image-Info EtherCAT Addr: [~ {1001 E | Advariced Settings... |

QT Inputs

- § Outputs | dentification alue: IEI 3

§ InfoData Previous Port: IMaster j
ks |Box 1 (CU1128)
Infoliata Advanced Settings

Distributed Clock

i Term 2 (EK1101)

Tk [+ General
Fl-ds Term 6 (CUL128) -

L, Term 25 (CL1 128 Distributed Clock,
* erm 25 ) - ESC Access ~ Cyclic Mode
g5 Mappings .
Operation Mode: | j
[~ Enable Sync Unit Cycle [ps]: I
—SYNC O
CycleTime [psi——— 7 [ Shift Time [ps]:
% Sunc Unit Cycle I vI e Tnadficiaad I
= User, Defined + SYMEDCycle

| | 2
I” | Bazedion Input Feference

. |
I~ Enzble SYHE D = |—

~STRC 1

1 Sune Unit Cocle I vI Eycle Time [l I
£ SYHE 0 Cycle I "I Sihift Tirre (sl I

™| Enable SYHE T

¥ Use az potential Feference Clack

Fig. 32: activating the CU1128 DC function

Once activated, TwinCAT selects the CU1128 as reference clock.

- Bl S¥STEM - Configuration

— ' MNC - Canfiguration General I Ldapter  EtherCAT | Online I CoE - Online
ﬂl Ij: ir_li Ji J ! PLC - Configuration -
&8 1/0 - configuration Netid: [17217.408051 | Advanced Seftings.. |
HHE =B 1/ Devices . o
H .1 j _FJ _‘= Device 4 (EtherCAT) Expart Caonfiguration File... |
IE?_:PJ -I- Device 4-Image-Info
- T Inputs RS Distributed Clocks
; ; : - §) outputs [+ Cydlic Frames
' InfoData stribked - DC Mode
@ E"';" B‘nx 1:(1'1128) EDZ SUEDDrt v Automatic DC Mode Selection
Infolata #- Redundancy .
o7 Termz (EK1101)  E-Emergency ¥ DCinuse
i 1erm 25(((:5&&?2;) tel- Diagnosis Feference Clack: ||Baox 1 [CLU1128] [
- erm

Fig. 33: CU1128 as reference clock

This function can be activated in components, refer here to the notices in the EK7700 documentation.
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6.3 Configuration of the CU1128 in the TwinCAT System
Manager

Like any other EtherCAT slave, the CU1128 can be configured in two different ways in the TwinCAT System
Manager:

« if it already exists and is available online and connected to the configuration PC: through scanning
« if it does not exist: through manual configuration setup

See chapter Configuration.

Since the CU1128 with its three integrated slaves is a little different from other slaves, some further
information is provided below.

Configuration setup through online scan

From TwinCAT 2.10 b1340 (and therefore also TwinCAT 2.11 and higher) the CU1128 is detected during the
scan, and the main device plus the two slaves (CU1128-0001 and CU1128-0002) are created.

=8 1jo - Configuration
=B [0 Devices

=R Cievice 4 (EtherCATY
=¥ Device 4-Image e Append Box. ..
-ofm Device 4-Image Append EtherCAT Cmd
- &1 Inputs ,
- ] Outputs B Delete Device
-8 InfoData
-8 Mappings

{F} Orline Resst
%ﬁ Cnline Reload (Config Mode only
Cnline Delete (Config Mode anly)

’ﬁ Export Device. ..

5" Import Bo. ..

Scan Boxes...

Fig. 34: Scanning EtherCAT devices in Config mode

To check, make sure in the topology view (see Fig. CU1128 topology display in the System Manager) that
the CU1128 is displayed as three junctions in one level.
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BECKHOFF

=B 5¥STEM - Configuration
- M - Configuration
! PLIC - Configuration

E! Ij0 - Configuration

=1-B8 [0 Devices

[5- =% Device 4 (EtherCAT)

-I- Device 4-Image

.=}= Device 4-Image-Info

; %T Inputs

-l Outputs

-8 InfoData

s Box 1 (CULLZE)

F-§ InfoData

=-fi Termz (EK1101)
R

F-$§ Wostate

- InfoData

B Term 3 (EL2202)
(1" Term 4 (EL7201)

(- "% Term 5 (EL7201)
LB Term 13 (ELO01LY
s Term & (C111128)
‘ Infolata
=-f Term 7 (EK1100)
B-§ InfoData
B § Term & (EL1004)
B Term 14 (EL9011)
b Term 9 (C1128)
H-§ InfoDatka
= Term 10 (EK1100)
B~ & InfoData
£ M Term 11 (EL2002)
=M. Term 12 (EK1110)

General | Adapter  EtherCAT |I:Inline| CoE - Online |

Metd: |17"2.1 7.40.50.51 idvanced Settings... |

Export Configuration File... |

Sync Unit Azzignment. .. |

e—

| Topology... | I
Il Topology

Yiew CFfline  Online

& EEEE
B
il
shadebs

Fig. 35: CU1128 topology display in the System Manager

For comparison, the following figure shows an incorrect display, caused by inadmissible relocation of the

slaves in the configuration, for example.

ks
sk =2

s

Fig. 36: CU1128 topology display

Manual configuration setup

For manual configuration setup of the CU1128 and attached devices, the correct ESI/XML file must be

present, see here.

The process in detail:

L —

Device 4 (EtherCAT)
== Device 4-Image ﬂ fppend Box. ..

+ Device 4-Image-] Append EtherCAT Cmd
EEI---%T Inputs

Fig. 37: Right-click and select Append Box
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A new device is added in the Ethernet layer. The port specification in the selection dialog plays an important
part in the following; see Fig. Selection of the main device CU1128-000 on the right-hand side: it indicates at
which outgoing port of the selected device the new device is to be connected. The selection options depend
on the hardware (Ethernet or E-bus) available at ports A, B, C, D. In this example only Ethernet, port B is
available at the EtherCAT master.

Insert EtherCAT Device

Search: I Mame: |Term 1 M ultiple: |-| = | oK. I
Tope: = % Beckhaff Autamation GmbH Cancel |
EI..L EtherCAT Infraztructure components
: fogly CU1128 Bx EtherCAT junction  [CUT1280000{0000 (04685432 /00001 Port
H Ethermet Port kultiplierCLI25wx] 4

g8 Communication Terminals (ELGsxwx)
A i Systerm Couplers

Terminal Couplers [BE s, [Lewen-B110] =10
Custormer specific Terminalz
Panel Couplers

Safety Terminalz

B8 EtherCAT Fieldbus Boses [EPHxmx) CC

" B [Ethemet]

(- B8 FtherCAT PC card

- Drives

& EvaBoard [Interfaces)

E¥ EvaBoard [Sample Source Demos)

-8 EtherCAT Pigoyback controller boards [FE15344)

1| | ©

[ Extended Information [ Show Hidden Devices [T Show Sub Groups

Fig. 38: Selection of the main device CU1128-0000

The revision number can be shown in the selection dialog by ticking Extended Information.

® Inserting CU1128

To add a CU1128 to a configuration, always use DeviceEtherCAT -> AppendBox and then move it
to the required position in the configuration via drag and drop.

|- = Device 4 (EtherCAT)
-I- Device 4-Image
== Device 4-Image-Info
EEI---%T Inputs
EEI---‘.I, Cukputs
-8 InfoData
S-ade Term 1 {CU1128)
+-§ InfoData
[#-d Term 2 (CU1128)
[#-4by Term 3 fCU1128)

Fig. 39: Added CU1128 with secondary devices Dev A and Dev B

The PreviousPort field of the secondary devices indicates that they are connected to port C of the previous
device.
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= Rt i
El ]:IIICl - ':l:ll'lﬁgurati':lrl General EtherCAT | Online I
Elﬂ I/0 Devices
|- === Device 4 (EtherCAT) T yppe: II:LI1 128 B EtherCAT junction - Dew A

-I- Device 4-Image o
== Device 4-Image-Info Product/R evision: IELI'I'I2E-EIEIEI'I 0000 (04635432 4 000000071]

- T Inputs Auto Ine Addr. FFFF

B+ @ Outputs

5§ InfoDats EtherCAT Addr [~ [0 — Advanced Settings.. |
Elade Term 1 (CUL128) [dentification 4alle: IEI 3:

- § InfoData
2B T 2 (CLI1125)
ok Term 3 (CU1128)

Previous Port: [Tem 1 (CUT128)-C =

Fig. 40: Previous port specification for CU1128, ESC2

Topology view shows the three devices as a chain:

AR

Fig. 41: CU1128 in Topology view

Adding further CU1128 devices

It is common for further devices to be connected to the outgoing ports of the CU1128 at this stage. This is
explained below, using a further CU1128 as an example. Make sure that the correct connection point is
selected.

Ell 1) - Configurakion
L——_Iﬁ Ij0 Devices
=B A0cvvice 4 (EtherCAT)
== Dievice 4-Image M append Bo.. .
=4 Device 4-Image- Append EtherCAT Crnd
[+ & Inputs
- §l Outputs 'K' Celete Device
- InfoData
[y Term 1 (CUL1ZE {R} online Reset
. InfoDatka ’fﬁ Cnline Reload (Config Mode only)
+;+ Term & (U1 online Delete (Config Made anly)
gl Term 3 (CU1

Fig. 42: Adding further CU1128 devices

Add the CU1128-0000 via DeviceEtherCAT.

----- + Device 4-Image

= Device 4-Image-Info Search: ICU1 128 Mame: ITerm 4 Multiple: |1 ﬂ | oK, I

BT Inputs

‘l Outputs Type: =] % Beckhoff Automation GmbH Cancel |
1 InfoData E|-.L EtherCAT Infragtructure components
e Term 1 (CUI1126) oyly CUT129 By EtherCAT jumction (CU1129-0000-0000 (04585432 / 00000!

§ InfoData
B-ods Term 2 (CU1128)
sy Term 3 (CUL128)

Ll v}

{* B [Ethemet]

Fig. 43: Selecting the CU1128-0000

The new Term4 is added after the existing CU1128.
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|- =% Device 4 (EtherCAT)
-I- Device 4-Image
== Device 4-Image-Info
EEI---%T Inputs
EEI---.J. Cukpuks
-8 InfoData
ol Term 1 (CU1128)
‘ Infalata
b Term 2 (CU1128)
El-abs Term 3 (CU1128)
I & InFu:uData

I ‘ InFu:uData
#-ads Term 5 (CU1128)
H-ads Term 6 (CU1128)

Fig. 44: Added CU1128

Then use drag and drop to move it to the required position. In this example the intention is to connect it to
port 4 of the CU1128, i.e. port D of ESC2 = Term2. This can be specified via PreviousPort.

|- =¥ Device 4 (EtherCAT)

+ Dievice 4-Image At [ne Addr: IFFFE

~-=4a Device 4-Image-Info EtherCAT Addr [ |1uua =] Advanced Settings... |
- &1 Inputs
- ‘l Cukputs |dentification & alue: IEI 5
- § InfoData Previous Port: Tem 2 [CU1128) - D -
Shads Term 1 (CU1128) I J

H-§ InfoData
=-ads Term 2 (CU1128)
. ®-§ InfoData
(SR 7 4 (L1 12E)
-8 InfoData
[#-4ds Term 5 (CU1128)
: #-ads Term 6 (CU1128)
=-as Term 3 (CU1128)
&-§ InfoData

Fig. 45: Selecting PreviousPort after moving the CU1128

Select Topology view to verify the configuration.

oA e e A 8
b

Fig. 46: Topology display for 2x CU1128
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Further EtherCAT devices

Other EtherCAT devices with Ethernet hardware can also be connected to any ports via AppendBox.

-y Term 1 {CU1128)
#-§ InfoData
Sl-as Term 2 (CU1128)
+-§ InfoData
4y Term 4 fCU1128)
- § InfoDaka
b Term 5 (CU1128)
(SB N Tc 6 (UL
#-§ InfoData
F-ade Term 3 (CUL128)

M append Box,..
gppend Module, .,

Fig. 47: Adding further devices

Only Ethernet devices can be connected to a CU1128. Therefore, please make sure that Ethernet is
selected under Port (see Fig. Adding a device, right).

Add EtherCAT device at port B (Ethernet) of Term 6 (CU1128)
Search: IEK'I 1| ITerm 7 Multiple: |1 = 0k I

=B 1/0 Devices

| =& Device 4 (EtherCAT)
=$= Device 4-Image

=$= Device 4-Image-Info

I anne:

&1 Inputs
§| outpus Tupe: % Eeckhoff &tornation GmbH C Cancel |
% InfoData Systern Couplers

Elads Term 1 (CU1128)
‘ InfoData

Elads Term 2 (CU1128)
{ F-§ InfoData

b Term 4 (CU1128)
-8 InfoData

C Bleads Term 5 (CUL128
oA BabTem s (CUtLzs)
-8 InfoData

oy Term 3 (CU1128)

Fig. 48: Adding a device

Sequence:

|EE1100 EtherCAT Coupler (24 E-Bus) |
EK1101 EtherCAT Coupler [24 E-Bus, 1D switch)
Cugtomer specific Terminalz

|j EK1100-00320 EtherCAT Coupler (28 E-Bus, 4k galv. iz0.)

¢ A: once the CU1128 has been selected
» B: and one of the Ethernet ports has been selected,
» C: the new device can be selected.

— Fort
(g3

D [Ethemet]
&' E [Ethemet)

" C [Ethemst)

The E-Bus port (see Fig. Port selection for CU1128) cannot be chosen, because the next CU1128 secondary

device is attached to it.

Elﬂ 1j0 Devices
£l =% Device 4 (EtherCAT)

=$= Device 4-Image
-=¥a Device 4-Image-Info
7t Inputs
- §] Outputs
&-§ InfoData
Sl Term 1 (CU1128)
‘ InfoData
El-ade Term 2 (CU1128)
. @-$ InfoData
[Sads Term 4 (CUL128)

§ InfoData
- Term 7 (EK1100)
[+l Term 3 {CU1128)

Fig. 49: Port selection for CU1128

Add EtherCAT device at port B (Ethernet) of Term 5 (CU1128)
Search: IEKTI

Type:

B

ITerrn 8 Multiple:

MName:

= oK |

% Beckhaff Automation GmbH

Spstem Couplers

EK1700 EtherCAT Coupler [24 E-Buz)

EK1107 EtherCAT Coupler [24 E-Bus, D switch)
Custamer specific Terminals

[j EK1700-0030 EtherCaT Coupler [2& E-Bus, 4k galy. izo)

[]---‘ InfoData
|E:|---+;, TermS(CUIIZB)I © 8 Ethenel
Term & (CU1128) " C[E-Bus)
-OusE

Cancel |

- Fart
[

D [Ethermnet)
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7 Appendix

71 EEPROM Update

The CU1128 features three internal EtherCAT slave controllers (ESCs). This means that three EEPROMs
are available for write access. These are different in the CU1128, since all three ESCs have different port
technologies (Ethernet or E-Bus); see Fig. The three internal ESC names of the CU1128.

= -.L [CU7128) [CU1128-0000-0000]
= b [CU1128) [CUU1128-0007-0000]
“eade [CUT128) [CUNT228-0002-0000]

Fig. 50: The three internal ESC names of the CU1128

The main slave is the CU1128-0000, in this case revision -0000. The two following internal slaves are
CU1128-0001 and CU1128-0002.

The EEPROM can be updated via the EEPROM Update dialog in the System Manager. This is only
necessary in special cases and should only be done if instructed by Beckhoff support/service.

Eiox Mame
Box 2 (CU1128)
Term 10 {CU1128) EEPROM Update. ..
Termn 11 I:CU]. 128} FPiaa Llpl:late. "

Firmware pdate, ..

Fig. 51: EEPROM Update TwinCAT

All three internal ESCs can be write-accessed sequentially, followed by an off/on restart, in order to load the
EEPROM. For assignment in the TwinCAT selection dialog, see Fig. Currently available EEPROM
descriptions for CU1128 and assignment.

x
Available EEFROM Descriptions: ¥ Show Hidden Devices oK I
22 Beckhoff Automation GmbH -
T - . Cahicel |
.j Diigital Output Terminals [ELZmsx)
| Box Mame EI..L EtherCAT Infragtucture components
Box 9 (CU1125) < =S | 17120 b EtherCAT junction (CLT128-0000-0000 [ QO000a00))

0000 04685432 / 000Q00C1])
0002(0000 (04685432 / 0000000Z])

Term 10 {CU1123) - il CUT128 Bx EtherCAT junction {Dev &] [CU1128
Term 11 (CU1128) - by L1128 B EtherCAT junction {Dev B| [CU1128

Fig. 52: Currently available EEPROM descriptions for CU1128 and assignment

Dev A is intended for ESC2 CU1128-0001, Dev B for ESC3, CU1128-0002.
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7.2 Support and Service

Beckhoff Support and Service provides assistance with questions regarding Beckhoff products and system
solutions, as well as with their planning, commissioning, and operation.

Beckhoff subsidiaries and representative offices

Please contact your Beckhoff subsidiary or your representative office for local support and service for
Beckhoff products. You can find the addresses of Beckhoff subsidiaries and representative offices at:
www.beckhoff.com/worldwide.

For Beckhoff products and technologies, we offer Training programs, tutorials, and webinars.

Beckhoff Support

Beckhoff Support provides assistance with technical questions regarding the use, planning, programming,
and commissioning of Beckhoff products.

= Hotline: +49 5246 963-157
= Email: support@beckhoff.com, Support form
Web page:  www.beckhoff.com/support

Beckhoff Service

Our service specialists are here to assist you with any questions you may have regarding after-sales service
processes, such as replacement parts, repairs, etc.

= Hotline: +49 5246 963-460
= Email: service@beckhoff.com, Service form
Web page: www.beckhoff.com/service

Download finder

The Download finder serves as a central source for downloadable documents and files related to Beckhoff
products, such as application reports, technical documentation, drawings, and configuration files.

Beckhoff Information System

The Beckhoff Information System is the central online documentation resource for Beckhoff products and
contains documentation on products and automation topics, as well as sample code.

Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG
Hulshorstweg 20

33415 Verl, Germany

= Phone: +49 5246 963-0

=1 Email: info@beckhoff.com

Web page: www.beckhoff.com
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