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1 Foreword

1.1 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 following notes and explanations are followed when installing and commissioning
these components.

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. For that reason the documentation is not in every case checked for consistency with
performance data, standards or other characteristics. In the event that it contains technical or editorial errors,
we retain the right to make alterations at any time and without warning. 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®, TwinCAT®, EtherCAT®, Safety over EtherCAT®, TwinSAFE®, XFC® and XTS® are registered
trademarks of and licensed by Beckhoff Automation GmbH & Co. KG.

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.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents: EP1590927, EP1789857, DE102004044764, DE102007017835 with corresponding applications or
registrations in various other countries.

The TwinCAT Technology is covered, including but not limited to the following patent applications and
patents: EP0851348, US6167425 with corresponding applications or registrations in various other countries.

EtherCAT. ™

EtherCAT® is registered trademark and patented technology, 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.
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1.2 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.

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the
life and health of persons.

P>

DANGER

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and
health of persons.

P>

WARNING

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to

>

persons.
CAUTION
] Damage to the environment or devices
° Failure to follow the instructions associated with this symbol can lead to damage to the en-
vironment or equipment.
Attention
Tip or pointer
This symbol indicates information that contributes to better understanding.
Note

Ccu1128 Version: 2.0 5
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1.3 Documentation issue status
Version Comment
2.0 - Migration
1.0 - Addenda
- First public issue
0.1 - Preliminary version
1.4 Version identification of EtherCAT devices
Designation

A Beckhoff EtherCAT device has a 14-digit designation, made up of

« family key
* type

* version

* revision

Example Family Type Version Revision

EL3314-0000-0016 |EL terminal 3314 (4-channel 0000 (basic type) |0016
(12 mm, non- thermocouple
pluggable terminal)
connection level)

CU2008-0000-000 |CU device 2008 (8-port fast {0000 (basic type) 0000

0 ethernet switch)

ES3602-0010-0017 |ES terminal 3602 (2-channel 0010 (high- 0017
(12 mm, pluggable |voltage precision version)
connection level) |measurement)

Notes

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

EL3314-0000 is the order identifier, in the case of “-0000” usually abbreviated to EL3314. “-0016” is the
EtherCAT revision.

The order identifier is made up of

- family key (EL, EP, CU, ES, KL, CX, etc.)
- type (3314)

- version (-0000)

The revision -0016 shows the technical progress, such as the extension of features with regard to the
EtherCAT communication, and is managed by Beckhoff.

In principle, a device with a higher revision can replace a device with a lower revision, unless specified
otherwise, e.g. in the documentation.

Associated and synonymous with each revision there is usually a description (ESI, EtherCAT Slave
Information) in the form of an XML file, which is available for download from the Beckhoff website.
From 2014/01 the revision is shown on the outside of the IP20 terminals, see Fig. “EL5021 EL terminal,
standard IP20 10 device with batch number and revision ID (since 2014/01)”.

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

Identification number

Beckhoff EtherCAT devices from the different lines have different kinds of identification numbers:

Version: 2.0 Ccu1128
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Production lot/batch number/serial number/date code/D number

The serial number for Beckhoff 10 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 of a batch.

Structure of the serial number: KK YY FF HH

KK - week of production (CW, calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Example with
Ser. no.: 12063A02: 12 - production week 12 06 - production year 2006 3A - firmware version 3A 02 -
hardware version 02

Exceptions can occur in the IP67 area, where the following syntax can be used (see respective device
documentation):

Syntax: Dww yyxyzu

D - prefix designation

ww - calendar week

yy - year

x - firmware version of the bus PCB
y - hardware version of the bus PCB
z - firmware version of the I/O PCB
u - hardware version of the I/O PCB

Example: D.22081501 calendar week 22 of the year 2008 firmware version of bus PCB: 1 hardware version
of bus PCB: 5 firmware version of I/O PCB: 0 (no firmware necessary for this PCB) hardware version of 1/0
PCB: 1

Unique serial number/ID, ID number

In addition, in some series each individual module has its own unique serial number.

See also the further documentation in the area

e IP67: EtherCAT Box

« Safety: TwinSafe

» Terminals with factory calibration certificate and other measuring terminals

Examples of markings:

Fig. 1: EL5021 EL terminal, standard IP20 IO device with batch number and revision ID (since 2014/01)

Ccu1128 Version: 2.0 7
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Fig. 2: EK1100 EtherCAT coupler, standard IP20 |0 device with batch number

i

Fig. 3: CU2016 switch with batch number

Ser.Nr.. 26131006

» EL32020020
AN

ID- 204418
2 Channel Analog Input - certified

PT 100 (1000) accuracy 0.1°C
Fig. 4: EL3202-0020 with batch numbers 26131006 and unique ID-number 204418

8 Version: 2.0 Ccu1128
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Fig. 5: EP1258-00001 IP67 EtherCAT Box with batch number 22090101 and unique serial number 158102

Fig. 6: EP1908-0002 IP76 EtherCAT Safety Box with batch number 071201FF and unique serial number
00346070

Fig. 7: EL2904 IP20 safety terminal with batch number/date code 50110302 and unique serial number
00331701

Ccu1128 Version: 2.0 9
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Product overview

2 Product overview
21 Introduction
T BECKHOFF
cu11zs
"

IN/1 -I_fl_*a‘_l’ 4
Y
LT+_|E*_F

i Power

mvoe X0
MEC Class 2 X0l

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. Further EK1100 or EtherCAT Box modules can be connected at ports 2 to 8.
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.

10 Version: 2.0 Ccu1128
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Product overview

2.2 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 xRJ 45

Distance between stations

max. 100 m (100BASE-TX)

Protocol EtherCAT

Distributed Clocks Yes

Delay approx. 1 us per port

Data transfer rates 100 Mbaud

Power supply via three-pole spring loaded terminal (+, -, PE)
Supply voltage 24 Vpe (18 Vpe to 30 Vi)

Current consumption 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 22

on 35 mm mounting rail (EN 50022)

storage

Permissible ambient temperature range during 0°C ... +55°C
operation
Permissible ambient temperature range during -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 IP20
Installation position variable
Approval CE
UL [» 72]
Cu1128 Version: 2.0 11
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3 Basic principles

3.1 Basic function principles

The CU1128 is an infrastructure device 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 64]).

It has no I/O and no CoE directory and is not parameterizable. The core functions of the link control and
distributed clocks synchronization are mapped by the ESCs.

Structure

In order to provide 8 EtherCAT connections, the CU1128 has 3 internal communication ICs (ESCs), which
are connected in series internally. For this reason the CU1128 appears as 3 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:

i 4 4
N1 = .;;.;g‘" 5]
AR A 1

Fig. 9: diagram CU1128

Accordingly, 3 devices are displayed in the TwinCAT System Manager:

EI- IO - Configuration

Elﬁ 1/ Devices General I Adapter I EtherCAT  Online I CoE - Online I
|- == Device 4 (EtherCAT)
..¥a Davice 4-Image No | addr | Mame | state | CREC
+ Device 4'IITIEII;E'II'IFD -P;-P-I 1001 Box 1 [ELH 1 28] ap |:|,. |:|,. 1]
- T Inputs A2 1002 Temn 2[CUT128) apP 0.0.0
G- @] Cutputs A3 1003 Term 3(CUT128) apP a
-8 InfoData

=-ads Box 1 (CU1128)
- § InfoData
el State
EI b Term 2 (CUIL128)
B ‘ Infoliata
: gl State
=-sde Term 3 (CU1128)

- InfoData

o {}‘I‘ Stake

Fig. 10: 3 slaves in the TwinCAT System Manager

12 Version: 2.0 Ccu1128
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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.
« itis not permitted to delete subdevices once the CU1128 has been configured.

For differentiation see also EEPROM Update [» 72].

Topological configuration

With the CU1128, special attention should be paid to the sequence of the EtherCAT slaves. Since the
CU1128 has 7 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 PreviousPort 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:

=ade Box 1 (CU1128) EtherCAT Addr. [~ [1002 =] Advanced Settings... |
E-# InfoData L _ Iﬁ
LT State [dentification Yalue: |0 =
El-pL Term & (CUL128) Prewvious Port: IB::::-: 1[CU1128]-C vI

=-§ InfoData

s Loyl State
sy Term 3 (CU1128)

- § InfoData

Lol State

Fig. 11: 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 1", called "Term 2", is connected to ESC 1 Port C; cf. Fig. diagram CU1128. 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. setting the PreviousPort for a 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
E_.';* Bo 1 {CUIIEB} laeneral EtherCAT I Dnlinel
- & InfoData
P &l State Type: |EK'I1EIEI EtherCAT Coupler [24 E-Bus]
E|+;+ Term 2 (CU1125) Product/R evisian: |EK1 100-0000-001 7 [Dd4c2252 4 00110000]
=-# InfoData
% state Auto Inc Addr: IFFFE
=R W 7o <4 (EK1100) EtherCaT Addr ™ [1003 =] Advanced Settings... |
Sl-aky Term 3 (CU1128)
=& InfoData [dentification alue; IIII 3:
- Gl State Previous Port [Tem 2 (CUT128)- B |

Fig. 12: setting the PreviousPort for a EK1100

In Fig. setting the previous port for a 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. diagram CU1128) 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 8 ports on the other hand
are Ethernet, see Fig. diagram CU1128.

See also notes for configuration setup [» 66].

Ccu1128 Version: 2.0 13
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3.2 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 CU1128. In the following examples only the EK1122 is used. The
technical and system characteristics of the other devices are similar. test

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".

i
|

[ S
e
| 23 e e et

EE

Fig. 13: 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".

ET T T T T
EFEEEEEEREN

Fig. 14: 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 ps 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

14 Version: 2.0 Ccu1128
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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 1 to 4 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
[part 2 cpen
EtherCAT A \E\j
/(/—' Pracessing Unit ¥ portd closed v %
Loopback function
P = 1
, I c c
| %g . _."j 'E % & 3 )
T _q:g s < = 7 ¥ .
Por 0 [ E‘EE E = EtherCAT E g 8 - Port 1
] o ] R
) &5 | Slave Contraller g B g2 | ®
‘ . - o o s f— ]
| & 8 W18
Loopback function
& g —— J
IJn:lrth:\-er!.| L
10
Auto-
Farwarder
TTPorz ||
(C)

Fig. 15: 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.

Ccu1128 Version: 2.0 15
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Implementation: EL terminal

A standard EtherCAT slave such as a Beckhoff EL terminal has 2 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
» 14]". In the EK1100 the processing unit is not used for process data exchange.

Implementation: EK1122 EtherCAT junction

In the EK1122 all 4 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 [» 19]1".

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: 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.

16 Version: 2.0 Ccu1128
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+- Bl S¥STEM - Configuration
BB nC - Configuration
B® PLC - Configuration

General | &dapter | EtherCaT | Onling | CoE - Orline

= - I} - Configuration Mo Addr | Name Ctate CRC
—- B 1/0 Devices H 1 1001 Termm 1 [EK1700] oF 0.0
=) =% Device 4 (EtherCAT) d2 1002 Tem2(EK1122)  OP
=$= Device 4-Image B 31003 Term 3 (EK1100) oF 0.0
= Device 4-Image-Info M 1004 Tem 4 [EL302) op 0
5§ Inputs H 51005 Tem 5 (EK1100) op 0.0
£ §l Outputs 006 Term B (EL4732) oF 0
£ @ InfoData §7 1007 Tem7(EL1012) op 0.0
B 2 1008 Term2(EL2004] op 0

=/ Term 1 (EK1100)
+- 8% InfoData
Term 2 (EK1122)

+-§ InfoData
= [ Term 3 (EK1100)
+ -8 InfoData
* j Term 4 (EL3102) Actual State: oF Counter Cyclic Aueusd
T || OO0 (Pete) (eele) (o ] | Eendfiames T 2 478
rames £ gec +
+ W Term 6 (EL4732) [ Clear CRC ] [ Clear Frames ] Lost Frames 0 + 0
T j TEI’ITI?I:EL].D].E:I - : Tw/RxErmarz 0 FA|
+ ® Term  (EL2004) [ Save Orline Data] [Lu:uad Orline Data...]
| Term 11 (EL3011) Delete Online Data | [ Oifline
&8 Mappings

Fig. 16: Example configuration

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.

Ccu1128 Version: 2.0 17
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I Topologie
ansicht  Offline  Online

&

Online Configuration

| Online | Process Data

Marne: |Klemme 2 [EK1122)

Type: EK1122

EtherCaT Addr (1002
Auto lnc Addr | FFFF
| dertity
Product Code: 0462252

Revision Mo: | 0=00700000
Serial Ma: D00000000

Praduct/Fevision: |EK1122-0000-0016

Fig. 17: 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".

18
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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
== Device 4-Image-Info
%T Inputs
‘l Oukputs
Infolata
Term 1 (EK1100)
InfoData
Term 2 (EK1122)
& InfoData
[i Term 3 (EK1100)
# InfoData
H Term 4 (EL3102)
[i Term s (EK1100)
& InfoData
B Term & (EL4732)
§ Term 7 (EL1012)
B Term & (EL2004)
| Term 11 (EL3011)

&8 Mappings

-

0
&

- B8

m

General | &dapter | EtherCaT | Onling | CoE - Orline
Mo Addr | Mame State CRC
[ 1 1001 Term 1 [EKI700] apP n.a
21002 Temn 2 [EK1122) 0P LHE_MIS D 0,00
] 31003 Term 3 [EK1100) [MIT MO_COkM 0.a
711004 Term 4 [EL3102) IMIT HO_CORM 1]
[§ 51005 Tem 5(EK1100] apP n.a
B 1006 Tem 6 [EL4732] oP 1]
j 7 1007  Temn 7[EL1012) aP 0.a
HE 2 1002 Term B (EL2004) oP i
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
Tu/BeEmars 0 0

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

Delete Online Data | [] Difline

Fig. 18: 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

[i]

Note

and other 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

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

"Topology display for interrupted line".

cu1128

Version: 2.0
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I Topology

Wiew  Offline  Online

Online Configuration

State Machine

[ [ it ] [ Safe-Op ] [ Boaotstrap ]
[ Fre-Op ] [ Op ] [ Clear Ermar ]
Current State: OF LNK_MIS D

Reguested State:  |OF

Crz Ermor Counters

Part & |0 PortD: |0
PaortB: |0 Part C: |0

Fig. 19: Topology display for interrupted line

In Fig. "Example configuration [» 17]" and Fig. "Example configuration with interrupted cable" [» 19] 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. 20: 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.

m External access to EtherCAT diagnostics

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 Sys-
Note tem Manager online can also be retrieved via ADS (see figures on this page). System Man-
ager 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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4 Mounting

4.1 Mounting and demounting

The CU20xx und CU22xx switches are fastened to the mounting surface at 35 mm with the aid of a mounting
rail according to EN 50022.

Mounting
 Fit the mounting rail to the planned assembly location.

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

* Press the switch upwards (1).

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

|, |

e e R S,
T
L3
2

Fig. 21: Mounting

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

22 Version: 2.0 Ccu1128
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Mounting

= v

e e e
B A

T

Fig. 22: Removal

4.2 Cabling

Power supply

Pin configuration of the spring loaded terminal

- PE
0V
24V

Fig. 23: Pin configuration of the spring loaded terminal

EtherCAT

Pin configuration of the RJ45 sockets
— — DN,
— ——Pina: n.c.

Fint: RO+
/F‘inz: RC-
/F’inE:TD+
\F‘inE:TD-
\Pin?: n.C.

Fing: n.c.

= ping
Fig. 24: Pin configuration of the RJ45 sockets

Ccu1128 Version: 2.0
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4.3 Dimensions

[i]

Space requirement in the control cabinet
* The RJ45 connector increase the depth depending on their design and the Ethernet ca-

ble used.
Note * Above the mounting rail an additional height of approx. 10 mm is required to enable
latching [P 22] of the switch onto the rail.
cu1128

BECKHOFF
cu112s

IN/1 ‘,_fl_fl—[’
‘

4

L

RE

ol ol ol ol

3.5

£ X7
L .
© Power xg |- :
PE| i X
£ IN -
2 X1 il X5
e
. 122 mm N M 30 mm
Fig. 25: CU1128 dimensions
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4.4 LED Displays

Ethernet

Lnk
Act

Fig. 26: LEDs

1 LED indicates the current state of each channel.

Table 1: LED display per channel

LED Display

Link off No connection

Act on Connection available (link)
flashing Data transfer (act)

Supply voltage

The presence of the supply voltage (24 V) is indicated by the green Power LED.

O Power

Lnk
nn’

Fig. 27: Green Power LED

cu1128

Version: 2.0
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5 Commissioning

5.1 Quick start

No special measures are required for commissioning the CU1128.

Install the CU1128 as described in chapter Mounting and wiring [» 22].
Notes on the configuration setting can be found in chapter Configuration in the TwinCAT System Manager

» 66

5.2 TwinCAT 2.1x

5.2.1 Installation of the TwinCAT real-time driver

In order to assign real-time capability to a standard Ethernet port of an IPC controller, the Beckhoff real-time
driver has to be installed on this port under Windows.

This can be done in several ways. One option is described here.

In the System Manager call up the TwinCAT overview of the local network interfaces via Options -> Show
Real Time Ethernet Compatible Devices.

File Edit Actions Wew | Options Help
DzwlE & [ Show Real Time Ethernet Compatible Devices. ..

Fig. 28: System Manager option

Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters

Elﬂ Inztalled and ready to uze devices
 EB LAN3 - TwinCATntel PCI Ethemst Adapter (Gigabit) gl

~ 8 100M - TwinCAT -Intel PCI Ethernet Adapter .
e B8 16 - TwinCAT-Intel PCl Ethernet Adapter [Gigabit]
E Compatible devices Unbind
E Incompatible devices
E Dizabled devices Enable

Dizable

[ Show Bindings

Fig. 29: Overview of network interfaces

Interfaces listed under “Compatible devices” can be assigned a driver via the “Install” button. A driver should
only be installed on compatible devices.

A Windows warning regarding the unsigned driver can be ignored.

Alternatively, the compatible Ethernet ports can be viewed in the System Manager via EtherCAT properties.
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- B 5YSTEM - Configuration

.L“:.enerai ||-":"-'2|~3F't8f|| EtherE.-'f-.'I-' .ijnline_ .ED.E - I_'.Inline'

- HB nC - Configuration

----- BA PLC - Configuration

EI. 11 - Configuration (® Metwork Adapter
Elﬂ )0 Devices
-+~ |Device 1 (EtherCAT)| s
& Mappings Description:
Device Mame:
PCl Bus/Slot:
MAC Address:
IP Address:

Fig. 30: EtherCAT device properties

CFPCl () DFR&M

|'II3 [IntellR] PROA000 P Metwork, Connection - Packet Sched |

(®1 05 [NDIS)

| “DEVICEWZESRATC2-AFEE-4842-498 8-FCODE 2444BFO} |

| | |
00071 05 05 3 54
169.254.1.1 [255.255.0.0) |

Search... ]

| |[ Compatible Devices... ]l

After the installation the driver appears activated in the Windows overview for the network interface

(Windows Start -->System Properties -> Network)

-+ 1G Properties

General | Authentication | Advanced

Connect ugsing:

B8 TwinCAT-Intel PCl Ethernet Adapter |

Thiz connection uzes the fallowing items;

Show icon in notification area when connected

20 - Client for Microzoft Metworks ~
.@ File and Printer Sharing for Microsoft Metworks
Qof Packet Scheduler
%= TwinCAT Ethemet Protocol | i)
5 | 8
[ Inztall... ] [ Uningtall ] [ Froperties
D'ezcription
Allowes pour computer to access rezources on a Microsaft
hietwork.

Matify me when this connection has limited or no connectivity

OE.

] [ Cancel

Fig. 31: Windows properties of the network interface

Other possible settings are to be avoided:

cu1128

Version: 2.0
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Installation of TwinCAT RT-Ethernet Adapters

Ethemet Adapters

LAN Verblndung TwinCAT-Intel PCI Ethernet Adapter [Gigabit)
fo [W] s TwinCAT Ethemet Protacol

Compalible devices

Incompatible devices

. "‘ LANerbindung 2 - Intel(R] 82579LM Gigabit Network Connection
Ll D\sabled devices

Driver OK

sl

Update List
Enable
Disable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

LAN Verblndung 2 -IntellR] 82579LM Gigabit Network Connection
[¥] & TwinCAT Ethemet Pratocal for all Netwark Adapters
@ TwinCAT RrEthemet Intermediate Driver

Y LANYerbindung - TwinCAT-Intel PCI Ethernet Adapter [Gigabit)
[] & TwinCAT Ethemet Protocol for all Netwark Adapters

DE TwinCAT RtEthemet Intermediate Driver

L+ Compatible devices

LF Incompatible devices

LF Disabled devices

WRONG: both driver enabled

==

Update List
Enable
Dizable

I¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethernet Adapters

Compallble devices

l-'f LaN-“erbindung - TwinCAT-Intel PCI Ethernet Adapter [Gigabit]

D@ TwinCAT RtEthemet Intermediate Driver

&) Incompatlble devices

= l-" LN Verbindung 2 - Intel[R] 82579LM Gigabit Network Connection
.g TwinCAT RrEthemet Intermediate Driver

Disabled devices

WRONG: Intermediate enabled

==

Update List
Enable
Dizable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethemet &dapters

Inztalled and readp
Compatible devices
- ¥ LANerbindung - TwinCAT-Intel PCI Ethernet Adapter [Gigabit)
[v] s TwinCAT Ethemet Pratocol for all Metwark Adapters
Incompatible devices

- AN Yerbindung 2 - IntellR] 8257900 Gigabit Network Connection
[W] & TwinCAT Ethernet Protocol for all Metwork Adapters

i Disabled devices

WRONG: enabled for all network adapters

s

Update List
Enable
Dizable

¥ Show Bindings

Installation of TwinCAT RT-Ethernet Adapters

Ethemnet Adapters

Eompatlble devices
- LANYerbindung - IntelR) 825741 Gigabit Network Connection
Incnmpahhle devices

l-"‘ LAN Yerbindung 2 - Intel(R] 82579LM Gigabit Metwork Connection
Disabled devices

WRONG: no TwinCAT driver

==

Update List
Enable
Dizable

[~ Show Bindings

Fig. 32: Incorrect driver settings for the Ethernet port

IP address of the port used

IP address/DHCP

In most cases an Ethernet port that is configured as an EtherCAT device will not transport
general IP packets. For this reason and in cases where an EL6601 or similar devices are
Note used it is useful to specify a fixed IP address for this port via the “Internet Protocol TCP/IP”
driver setting and to disable DHCP. In this way the delay associated with the DHCP client
for the Ethernet port assigning itself a default IP address in the absence of a DHCP server
is avoided. A suitable address space is 192.168.x.x, for example.

28
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_i. 1G Properties

General | Authertication | Advanced

Connect using:

B8 TwinCAT-Intel PCI Ethernet Adapter | Configure. ..

Thiz connection uzes the fallowing items;

Bl 05 Packet Scheduler
%= TwinCAT Ethernet Protocol
| Imternet Pratocol [TCRAF |

(3]

W

< il

Inztall... Irinztall Froperties

Internet Protocol {TCP/IP) Properties

General

Y'ou can get |P zettings azsigned automatically if pour network, suppoar
thiz capability. Dtherwize, you need to ask your network, administrator

the appropnate P zettings.

() Obtain an IP address automatically
I-@} Idze the following |F address: I
IP address: KT

Fig. 33: TCP/IP setting for the Ethernet port

Ccu1128 Version: 2.0
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5.2.2 Notes regarding ESI device description

Installation of the latest ESI device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the devices to be
used in order to generate the configuration in online or offline mode. The device descriptions are contained
in the so-called ESI files (EtherCAT Slave Information) in XML format. These files can be requested from the
respective manufacturer and are made available for download. An *.xml file may contain several device
descriptions.

The ESI files for Beckhoff EtherCAT devices are available on the Beckhoff website.

The ESI files should be stored in the TwinCAT installation directory (default TwinCAT2: C:\TwinCAT\IO
\EtherCAT). The files are read (once) when a new System Manager window is opened, if they have changed
since the last time the System Manager window was opened.

A TwinCAT installation includes the set of Beckhoff ESI files that was current at the time when the TwinCAT
build was created.

For TwinCAT 2.11/TwinCAT 3 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edit Actions View | Oplions Help
| D@ @ H <& % update EtherCAT Device Descriptions..

Fig. 34: For TwinCAT 2.11 and higher, the System Manager can search for current Beckhoff ESI files auto-
matically, if an online connection is available

ESI
m The *.xml files are associated with *.xsd files, which describe the structure of the ESI XML

files. To update the ESI device descriptions, both file types should therefore be updated.
Note

Device differentiation

EtherCAT devices/slaves are distinguished by 4 properties, which determine the full device identifier. The
EL2521-0025-1018 ID consists of

« family key “EL”

* name “2521”

* type “0025”

+ and revision “1018”

MName
| p— |
(EL2521-0025-1018)

| B

Revision

Fig. 35: Identifier structure

The order identifier consisting of name + type (here: EL2521-0010) describes the device function. The
revision indicates the technical progress and is managed by Beckhoff. In principle, a device with a higher
revision can replace a device with a lower revision, unless specified otherwise, e.g. in the documentation.

Each revision has its own ESI description. See further notes [P 6].

Online description

If the EtherCAT configuration is created online through scanning of real devices (see section Online setup)
and no ESI descriptions are available for a slave (specified by name and revision) that was found, the
System Manager asks whether the description stored in the device should be used. In any case, the System
Manager needs this information for setting up the cyclic and acyclic communication with the slave correcitly.
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Mew device type found [EL2521 - 'ELZE2T 1K, Pulze Train Auzgang'].
FroductBevizion ELZ527-0000-1019

lze avalable online description instead

[ apply to al

Mo

Fig. 36: OnlineDescription information window

In TwinCAT 3.x a similar window appears, which also offers the Web update:

TwinCAT XAE

Mew device twpe found [ELEN0T - 'ELEN0T Schiittstels [RS232].
ProductR evigion Ak 30206-0000-001 7

|lze available online description instead [YES] or ty to load appropriate dezcriptions from the web

[ Apply to all ez [ [a] Online ESI Update Mweb access required)...

Fig. 37: Information window OnlineDescription, TwinCAT 3.x

If possible, the Yes is to be rejected and the required ESl is to be requested from the device manufacturer.
After installation of the XML/XSD file the configuration process should be repeated.

] Changing the ‘usual’ configuration through a scan
[ ]

v' If a scan discovers a device that is not yet known to TwinCAT, distinction has to be
made between two cases. Taking the example here of the EL2521-0000 in the revision
Attention 1019

a)no ESl is present for the EL2521-0000 device at all, either for the revision 1019 or for
an older revision. The ESI must then be requested from the manufacturer (in this case
Beckhoff).

b)an ESl is present for the EL2521-0000 device, but only in an older revision, e.g. 1018 or
1017.
In this case an in-house check should first be performed to determine whether the
spare parts stock allows the integration of the increased revision into the configuration
at all. A new/higher revision usually also brings along new features. If these are not to
be used, work can continue without reservations with the previous revision 1018 in the
configuration. This is also stated by the Beckhoff compatibility rule.

Refer in particular to the chapter ‘General notes on the use of Beckhoff EtherCAT IO components’ and for
manual configuration to the chapter ‘Configuration creation — manual’

If the OnlineDescription is used regardless, the System Manager reads a copy of the device description from
the EEPROM in the EtherCAT slave. In complex slaves the size of the EEPROM may not be sufficient for the
complete ESI, in which case the ESI would be incomplete in the configurator. The route via the ESI files is
therefore recommended.

The System Manager creates a new file “OnlineDescription0000...xml” its ESI directory, which contains all
ESI descriptions that were read online.

CnlineCescriptioniCache0000000z  xml
Fig. 38: File OnlineDescription.xml created by the System Manager

If slaves are added manually to the configuration at a later stage, slaves created in the manner described
above are indicated by an arrow, see Fig. “Arrow indicates ESI recorded from OnlineDescription”, EL2521.
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Add EtherCAT device at port B (E-Bus) of Term 3 (EL2521)

Search: |ELZ M arme: I M ultiple:

Tuvpe: = ﬁ-% Beckhoff Automation GribH

.j Safety Terminalz

EI.j Crigital Dutput Terminals [ELZxxx)
.j ELZ002 2Ch. Dig. Output 244, 0 54,

.j EL2004 4Ch. Dig. Output 244, 0 54,

""" n 032 2Ch. Dig. Output 24, 24 Diag

28271 1E. Pulze Train Ausgang

Fig. 39: Arrow indicates ESI recorded from OnlineDescription

If such ESI files are used and the manufacturer's files become available later, the file OnlineDescription.xml
should be deleted as follows:

* close all System Manager windows
 restart TwinCAT in Config mode

» delete "OnlineDescription0000...xml"
* restart TwinCAt System Manager

This file should not be visible after this procedure, if necessary press <F5> to update

OnlineDescription for TwWinCAT 3.x
In addition to the file described above "OnlineDescription0000...xml" , a so called EtherCAT

cache with new discovered devices is created by TwinCAT 3.x (e.g. under Windows 7)C:
Note \User\[USERNAME]\AppData\Roaming\BeckhofATwinCAT3\Components\Base\EtherCAT-
Cache.xml (Please note the language settings of the OS!)You have to delete this file, too.

Faulty ESI file

If an ESI file is faulty and the System Manager is unable to read it, the System Manager brings up an
information window.

TwinCAT System Manager il

'E Error parsing EtherCAT device description!
- File 'C:A TwinCaT\ oV EtherCaT\Beckhoff ELS:x:, xml
Device 'EL9999'
PDi2 "Skatus Us' is assigned ko a not existing Sync Manager instance (0]

Description will be ignored.

Ik

Fig. 40: Information window for faulty ESI file

Reasons may include:
 Structure of the *.xml does not correspond to the associated *.xsd file --> check your schematics
» Contents cannot be translated into a device description --> contact the file manufacturer
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5.2.3 Offline configuration creation (master: TwWinCAT 2.x)

Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual I/0 environment (drives,
terminals). If the configuration is to be prepared in advance of the system configuration as a programming
system, e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components
have to be entered manually in the configuration, e.g. based on the electrical design.

If the designed control system is already connected to the EtherCAT system and all components are
energised and the infrastructure is ready for operation, the TwinCAT configuration can simply be generated
through “scanning” from the runtime system. This is referred to as online configuration.

In any case, during each startup the EtherCAT master checks whether the slaves it finds match the
configuration. This test can be parameterised in the extended slave settings.

m Installation of the latest ESI-XML device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the
devices to be used in order to generate the configuration in online or offline mode. The de-
Note vice descriptions are contained in the so-called ESI files (EtherCAT Slave Information) in

XML format. These files can be requested from the respective manufacturer and are made
available for download. The ESIs for Beckhoff EtherCAT devices are provided on the Beck-

hoff website. The ESI files should be saved in the TwinCAT installation directory (default:
C:\TwinCAT\IO\EtherCAT ). The files are read (once) when a new System Manager win-
dow is opened.A TwinCAT installation includes the set of Beckhoff ESI files that was cur-
rent at the time when the TwinCAT build was created.

For TwinCAT 2.11 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edit Actions View | Options Help
| D@ @ H <& % ypdate EtherCAT Device Descriptions..

Fig. 41: Updating of the ESI directory

The following conditions must be met before a configuration can be set up:
» the EtherCAT device must be created/defined in the System Manager [P 33]
 the EtherCAT slaves must be defined [» 35]

Creating the EtherCAT device

Create an EtherCAT device in an empty System Manager window.
File Edit Actions WView Options Help
IDewH|ZR| RS |ad =
=-Bl SYSTEM - Configuration
B8 NC - Configuration
B® FLC - Configuration
=- 1f0 - Configuration
/0 Devices

Bl e pevce———|

Fig. 42: Append EtherCAT device

Select type ‘EtherCAT’ for an EtherCAT 1/O application with EtherCAT slaves. For the present publisher/
subscriber service in combination with an EL6601/EL6614 terminal select “EtherCAT Automation Protocol
via EL6601”.
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Type:

=0 Beckholf Lightbus
#-&% Profibus DF
8% Profingt
€ CAMNopen
&= DeviceMet/ Ethemet IfF
E-fff SERCOS interface
== EtherCAT
e £ erCAT)
B3 EtherCAT Automotion Protocol vie ELERNT, EtherCAT
[3-%¥ Ethemet

Fig. 43: Selecting the EtherCAT connection (TwinCAT 2.11)

Type:

F-1i0 Beckhaff Lightbus
-8 Profibuz DP

-85 Profinet

&€t CaMopen

=== DeviceMet / Ethemet /P
&-##f SERCOS interface
-5 EtheCAT
=R
-~ EtherCAT Slave

¢ LE EtherCAT Automation Protocol via ELEEDT, EtherCAT
-5 Ethemet

Fig. 44: Selecting the EtherCAT connection (TwinCAT 2.11 R2)

Then assign a real Ethernet port to this virtual device in the runtime system.

Device Found At

[honE]

1008 [Intel[R] PROADOYE Mebwork. Connection - Packet Scheduler b
Lam3 [IntellR)] 82541ER Based Gigabit Ethemet Contraller - Packet Sck
1G [Intel(R] PROA000 PR Metwark Connection - Packet Scheduler ki

(*) Unuzed

oF

Fig. 45: Selecting the Ethernet port

Cancel

I H
e
(%)

This query may appear automatically when the EtherCAT device is created, or the assignment can be set/

modified later in the properties dialog (see Fig. “EtherCAT properties dialog”).
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[ B84 SYSTEM - Configuration y .
g N - Configuration _General il-‘ﬁ-daptEfli_ET?_rEﬁ.T Dnlingl_ CoE - Online

----- BA PLC - Configuration

EI. I/ - Configuration RN
=B 1/0 Devices (®) 0% [NDIS) O PCl () DPR&M
%@I!E::‘;ZE Ehere ] Description: 15 (Intel{F) PRO/1000 PM Network Connection - Packet Sched |
Device Name:  |\DEVICE\{2E5547C2-4FE8-4842-4988-7C0DE 2444BF 0} i
PCI Bus/Slot ! Ll Search.. |
MAC Address: 0001 05 05 9 54 | [ Compatible Devices... |
IP &ddress: 169.254.1.1 [255.255.0.0) i

[ Promizcuous Mode [uze with Metmanireshark anly)
[]vitual Device Names

(") Adapter Reference
Adapter:

Freern Cycle [ms): |r4

Fig. 46: EtherCAT properties dialog

Selecting the Ethernet port

Ethernet ports can only be selected for EtherCAT devices for which the TwinCAT real-time

driver is installed. This has to be done separately for each port. Please refer to the respec-
Note tive installation page.

Defining EtherCAT slaves

Further devices can be appended by right-clicking on a device in the configuration tree.

= 1/0 - Configuration
=88 /O Devices
RN Device 1 (Ethercar)
&8 Mappngs =} Append Bo... |

¥ Delkete Device

Fig. 47: Appending EtherCAT devices

The dialog for selecting a new device opens. Only devices for which ESI files are available are displayed.

Only devices are offered for selection that can be appended to the previously selected device. Therefore the
physical layer available for this port is also displayed (Fig. “Selection dialog for new EtherCAT device”, A). In
the case of cable-based Fast-Ethernet physical layer with PHY transfer, then also only cable-based devices
are available, as shown in Fig. “Selection dialog for new EtherCAT device”. If the preceding device has
several free ports (e.g. EK1122 or EK1100), the required port can be selected on the right-hand side (A).
Overview of physical layer

» “Ethernet”: cable-based 100BASE-TX: EK couplers, EP boxes, devices with RJ45/M8/M12 connector
» “E-Bus”: LVDS “terminal bus”: EL/ES terminals, various modular modules

The search field facilitates finding specific devices (TwinCAT 2.11 or higher).
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search: [N  cre:  [Tem Muiple: — [1 = | oK |

Type: B Beckhoff Automation GmbH Cancel |
# ¥ Communication Terminals (ELGxxx)
=B System Cauplers
EK1100 EtherZAT Coupler (2A E-Bus)
EEI101 EtherCAT Coupler (2A E-Bus, 1D switch) A
EKI200-5000 EtherCAT Power supphy (24 E-Bus) A
EE1501 EtherCAT Coupler (24 E-Bus, Fx-MuliMode, 1D switch) ‘m16)
EKI501-0010 EtherCAT Coupler (24 E-Bus, F-Singlehade, ID swilch)
Z1100-0004 EtherCAT Power supphy (24 E-Bus)
@ % Terminal Couplers (BK1xe, ILooocE110) I CReTe)

=™ Customer specifiic Terminals

[+ B8 EtherCAT Fieldbus Boxes (EPwo)

= EtherCAT PC card

w1 Orives

[+ |8 Ethernet Fort A ultiplien{CLI250m0)

#-%F EvaBosard (Interdaces)

- %¥ EvaBoard (Sample Source Demos)

= B8 EtherCAT Piggyback contraller boards (FE1:44)
-elr IDE GmbH

Pot————

= E=EEE

e

[T Extended Information [T ShowHidden Devicas [~ Show Sub Groups

Fig. 48: Selection dialog for new EtherCAT device

By default only the name/device type is used as selection criterion. For selecting a specific revision of the
device the revision can be displayed as “Extended Information”.

Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100)

Search: IE!EE?‘I Marme: |"|"erm 2 Multiple: 1 :
Type: Bt Beckholf Automation GmbH

=™ Digital Output Tamminals (ELMew)
- EL2521 1Ch, Pulse Train Oulput (EL2521-0000-1019)
B EL?521-0024 1Ch. Pulse Train 249y DC Cwtgut (EL2521-0024-1018)
B EL2521-0025 1Ch. Pulsa Train 24v DC OQuiput negative  (EL2521-0025-1018)
- B EL2521-0124 1Ch, Pulse Train 24v DC Qutput Capture/Compare  (EL2521-01 24-001
B E2621-1001 1Ch. Fulse Train Output (EL2521-1001-1018)

4] / | 3l

[+ Extended Information [ Show Hidden Devices| [ Show

Fig. 49: Display of device revision

In many cases several device revisions were created for historic or functional reasons, e.g. through
technological advancement. For simplification purposes (see Fig. “Selection dialog for new EtherCAT
device”) only the last (i.e. highest) revision and therefore the latest state of production is displayed in the
selection dialog for Beckhoff devices. To show all device revisions available in the system as ESI
descriptions tick the “Show Hidden Devices” check box, see Fig. “Display of previous revisions”.
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Add EtherCAT device at port B (E-Bus) of Term 1 (EK1100)

Search:  [el2521 Name:  |Term2 Mulliple: |1 z
Type: B-i Beckhoff Automation Grb

=™ Digital Output Terminals (ELS0x)

=™ EL2521 1Ch, Pulze Train Culput (EL2521-0000-1019)
B EL2521 1Ch, Pulse Train Output (EL2521-0000-0000)
™ EL2521 1Ch. Pulse Train Output (EL2521-0000-1016)
™ EL?521 1Ch. Pulse Train Output (EL2521-0000-1017)
W EL2521 1Ch. Pulse Train Output (EL2521-0000-1018)

=™ EL2521-0024 1Ch, Pulse frain 24v DC Oulput (EL2521-0024-1018)
B EL2521-0024 1Ch. Pulsk Train 24 DC Output (EL2521-0024-1015)
B EL2521-0024 1Ch. Pulse\Train 24+ DC Output (EL2521-0024-1017)

4| '\ |l

[v Extended information [+ | Shaw Hidden Devices | [ Shaw

Fig. 50: Display of previous revisions

m Device selection based on revision, compatibility

The ESI description also defines the process image, the communication type between mas-
ter and slave/device and the device functions, if applicable. The physical device (firmware,
Note if available) has to support the communication queries/settings of the master. This is back-
ward compatible, i.e. newer devices (higher revision) should be supported if the EtherCAT
master addresses them as an older revision. The following compatibility rule of thumb is to
be assumed for Beckhoff EtherCAT Terminals/Boxes:

device revision in the system >= device revision in the configuration

This also enables subsequent replacement of devices without changing the configuration
(different specifications are possible for drives).

Example:

If an EL2521-0025-1018 is specified in the configuration, an EL2521-0025-1018 or higher (-1019, -1020) can
be used in practice.

MName
| ——|
(EL2521-0025-1018)

—
Revision

Fig. 51: Name/revision of the terminal

If current ESI descriptions are available in the TwinCAT system, the last revision offered in the selection
dialog matches the Beckhoff state of production. It is recommended to use the last device revision when
creating a new configuration, if current Beckhoff devices are used in the real application. Older revisions
should only be used if older devices from stock are to be used in the application.

In this case the process image of the device is shown in the configuration tree and can be parameterised as
follows: linking with the task, CoE/DC settings, plug-in definition, startup settings, ...
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El. /O - Configuration

- 5@ 1/O Devices
- Device 1 (EtherCAT)
-=f= Device 1-Image
-=f= Device 1-Image-Info
- %1 Inputs
- §l Outputs
=8 InfoData
=i Term 1 (EK1100)
I%_l---t InfoData
91 State
=
- g1 PTO Status
Iél---ébT Status
----- ! Sel. Ack/End counter
----- %! Ramp active
----- %] Status of input target
----- &1 Status of input zero
----- <1 Error
----- ©T Sync error
----- %! TxPDO Toggle
- &1 ENC Status compact
- §l PTO Control
+- @l PTO Target compact
[
£
[

- @l ENC Control compact
- @ WeState
- & InfoData

Fig. 52: EtherCAT terminal in the TwinCAT tree
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5.2.4  Online configuration creation ‘scanning’ (master: TwinCAT 2.x)

Distinction between Online and Offline
Distinction between Online and Offline

The distinction between online and offline refers to the presence of the actual I1/0 environment (drives,
terminals). If the configuration is to be prepared in advance of the system configuration as a programming
system, e.g. on a laptop, this is only possible in “Offline configuration” mode. In this case all components
have to be entered manually in the configuration, e.g. based on the electrical design.

If the designed control system is already connected to the EtherCAT system and all components are
energised and the infrastructure is ready for operation, the TwinCAT configuration can simply be generated
through “scanning” from the runtime system. This is referred to as online configuration.

In any case, during each startup the EtherCAT master checks whether the slaves it finds match the
configuration. This test can be parameterised in the extended slave settings.

m Installation of the latest ESI-XML device description

The TwinCAT EtherCAT master/System Manager needs the device description files for the
devices to be used in order to generate the configuration in online or offline mode. The de-
Note vice descriptions are contained in the so-called ESI files (EtherCAT Slave Information) in
XML format. These files can be requested from the respective manufacturer and are made
available for download. The ESls for Beckhoff EtherCAT devices are provided on the Beck-
hoff website. The ESI files should be saved in the TwinCAT installation directory (default:
C:A\TwinCAT\IO\EtherCAT ). The files are read (once) when a new System Manager win-
dow is opened.A TwinCAT installation includes the set of Beckhoff ESI files that was cur-
rent at the time when the TwinCAT build was created.

For TwinCAT 2.11 and higher, the ESI directory can be updated from the System Manager, if the
programming PC is connected to the Internet (Option -> “Update EtherCAT Device Descriptions”)

Fle Edt Actions View | Options Help
|D@ @ M| (4] %  update EtherCAT Device Descriptions...

Fig. 53: Updating ESI directory

The following conditions must be met before a configuration can be set up:

 the real EtherCAT hardware (devices, couplers, drives) must be present and installed

+ the devices/modules must be connected via EtherCAT cables or in the terminal strand in the same way
as they are intended to be used later

+ the devices/modules be connected to the power supply and ready for communication
¢ TwinCAT must be in CONFIG mode on the target system.

The online scan process consists of:
+ detecting the EtherCAT device [» 39] (Ethernet port at the IPC)

 detecting the connected EtherCAT devices [P 41]. This step can be carried out independent of the
preceding step

 troubleshooting [» 44]

The scan with existing configuration [» 45] can also be carried out for comparison.

Detecting/scanning of the EtherCAT device

The online device search can be used if the TwinCAT system is in CONFIG mode (blue TwinCAT icon or
blue indication in the System Manager).
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| Local (192,168.0,20.1.1) (el e lalsl=

|q§(q§(ﬂ-‘ 10:36

Fig. 54: TwinCAT CONFIG mode display

Online scanning in Config mode
The online search is not available in RUN mode (production operation). Note the differenti-

ation between TwinCAT programming system and TwinCAT target system.
Note

The TwinCAT icon next to the Windows clock always shows the TwinCAT mode of the local IPC. The
System Manager window shows the TwinCAT state of the target system.

target system TwinCAT mode
[Local (192.168.0.20.1.1)

" @ 036

local TwinCAT system mode

Fig. 55: Differentiation local/target system
Right-clicking on “I/O Devices” in the configuration tree opens the search dialog.

EI ! Ijo - Cu:unﬁguratn:un

Fig. 56: Scan Devices

This scan mode attempts to find not only EtherCAT devices (or Ethernet ports that are usable as such), but
also NOVRAM, fieldbus cards, SMB etc. However, not all devices can be found automatically.

TwinCAT System Manager il

' "_n,, HIMT: Mot all tvpes of devices can be Found automatically
L]

_. ............ |:| K ............. ,_I .:an,:e| |

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

Fig. 57: Note for automatic device scan

Ethernet ports with installed TwinCAT real-time driver are shown as “RT Ethernet” devices. An EtherCAT
frame is sent to these ports for testing purposes. If the scan agent detects from the response that an
EtherCAT slave is connected, the port is immediately shown as an “EtherCAT Device” .
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3 new I/0 devices found x|
[JDevice 1 [RT-Ethernet]  [100k [Intel[R] PROA00WE Metwork, Connection - Pack] ak.
[JDevice 2 [RT-Ethermet]  [LAM3 [IntellR] 82541ER Bazed Gigahit Ethernet Cantr]

Device 4 [EtherCAT]  [1G [Intel[R] PROA000 P Metwork Connection - Packe] Cancel
Select All
Urzelect Al

Fig. 58: Detected Ethernet devices

After confirmation with “OK” a device scan is suggested for all selected devices, see Fig. 5.

[i]

Note

Selecting the Ethernet port

Ethernet ports can only be selected for EtherCAT devices for which the TwinCAT real-time
driver is installed. This has to be done separately for each port. Please refer to the respec-

tive installation page [» 26].

Detecting/Scanning the EtherCAT devices

[i]

Note

Online scan functionality

During a scan the master queries the identity information of the EtherCAT slaves from the
slave EEPROM. The name and revision are used for determining the type. The respective
devices are located in the stored ESI data and integrated in the configuration tree in the de-
fault state defined there.

Name
1
(EL2521-0025-1

018)

——
Revision

Fig. 59: Example default state

] Slave scanning in practice in series machine production

. The scanning function should be used with care. It is a practical and fast tool for creating an
initial configuration as a basis for commissioning. In series machine production or reproduc-

Attention | tion of the plant, however, the function should no longer be used for the creation of the con-
figuration, but if necessary for comparison [P 45] with the defined initial configura-
tion.Background: since Beckhoff occasionally increases the revision version of the deliv-
ered products for product maintenance reasons, a configuration can be created by such a
scan which (with an identical machine construction) is identical according to the device list;
however, the respective device revision may differ from the initial configuration.
Example:

Company A builds the prototype of a machine B, which is to be produced in series later on. To do this the
prototype is built, a scan of the 10 devices is performed in TwinCAT and the initial configuration ‘B.tsm’ is

created. The EL2521-0025 EtherCAT terminal with the revision 1018 is located somewhere. It is thus built
into the TwinCAT configuration in this way:

General | EtherCAT | oC I Process Data | Startup | CoE - Online | Online|

Type:

ELZ521-0025 1Ch. Pulse Train 24V DC Output negative

Product/Revision:  EL2521-00251018)(08453052 / 0X=0015)

Fig. 60: Installing EthetCAT terminal with revision -1018
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Likewise, during the prototype test phase, the functions and properties of this terminal are tested by the
programmers/commissioning engineers and used if necessary, i.e. addressed from the PLC ‘B.pro’ or the
NC. (the same applies correspondingly to the TwinCAT3 solution files).

The prototype development is now completed and series production of machine B starts, for which Beckhoff
continues to supply the EL2521-0025-0018. If the commissioning engineers of the series machine production
department always carry out a scan, a B configuration with the identical contents results again for each
machine. Likewise, A might create spare parts stores worldwide for the coming series-produced machines
with EL2521-0025-1018 terminals.

After some time Beckhoff extends the EL2521-0025 by a new feature C. Therefore the FW is changed,
outwardly recognizable by a higher FW version and a new revision -1019. Nevertheless the new device
naturally supports functions and interfaces of the predecessor version(s); an adaptation of ‘B.tsm’ or even
‘B.pro’ is therefore unnecessary. The series-produced machines can continue to be built with ‘B.tsm’ and
‘B.pro’; it makes sense to perform a comparative scan [P 45] against the initial configuration ‘B.tsm’ in order
to check the built machine.

However, if the series machine production department now doesn’t use ‘B.tsm’, but instead carries out a
scan to create the productive configuration, the revision -1019 is automatically detected and built into the
configuration:

General | EtherCAT |DC I Process Data | Startup | CoE - Online |

Type: EL2521-0025 1Ch. Pulse Train 24V DC Output r

Product/Revision:  EL2521-002501019)(09133052 / 0¥b0015)

Fig. 61: Detection of EtherCAT terminal with revision -1019

This is usually not noticed by the commissioning engineers. TwinCAT cannot signal anything either, since
virtually a new configuration is created. According to the compatibility rule, however, this means that no
EL2521-0025-1018 should be built into this machine as a spare part (even if this nevertheless works in the
vast majority of cases).

In addition, it could be the case that, due to the development accompanying production in company A, the
new feature C of the EL2521-0025-1019 (for example, an improved analog filter or an additional process
data for the diagnosis) is discovered and used without in-house consultation. The previous stock of spare
part devices are then no longer to be used for the new configuration ‘B2.tsm’ created in this way.p if series
machine production is established, the scan should only be performed for informative purposes for
comparison with a defined initial configuration. Changes are to be made with care!

If an EtherCAT device was created in the configuration (manually or through a scan), the 1/O field can be
scanned for devices/slaves.

TwinCAT System Man |
\_:i) Scan for boxes

Fig. 62: Scan query after automatic creation of an EtherCAT device
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= W |1 wE 2 1002
.I. Device 'ﬂ Append Box, ..

- Device Append EtherCAT Crd

- T Inputs —
- §] output . Delete Device

[t} @ InfoDal
EE Trnlar?-n? {&} Online Reset

& Inf &% oOnline Reload {Config Mode onky)

Hj Ter Cnline Deleke (Config Mode anly)

L Ter ‘B Expart Device, ..

Mani
& Mappings ﬁ“‘Imnrt Box...

Scan Boxes. .,

Fig. 63: Manual triggering of a device scan on a specified EtherCAT device

In the System Manager the scan process can be monitored via the progress bar at the bottom of the screen.
Ready AEERENEEENERENEEENNEENEEEEEEEEE
@'start| | () (@ [BA untitled - TwincaT sy...

Fig. 64: Scan progress

The configuration is established and can then be switched to online state (OPERATIONAL).

TwinCAT System Ma |

H:.i} Bckivake Free Run

Fig. 65: Config/FreeRun query

In Config/FreeRun mode the System Manager display alternates between blue and red, and the EtherCAT
device continues to operate with the idling cycle time of 4 ms (default setting), even without active task (NC,
PLC).

| Local (192,165.0.20.1.1)  BRFEERGNEE

|ﬁ 10:39

Fig. 66: Config/FreeRun indicator

2 % i@]e 2 Qlele ol

General EtherCAToggle Free Run State (Ctri-F5))

Fig. 67: TwinCAT can also be switched to this state by using a button
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The EtherCAT system should then be in a functional cyclic state, as shown in Fig. “Online display example”.

- SYSTEM - Configurakion =
% MC - Configuration General | Adapter I EtherCAT CoE - Elnlinel
! FLZ - Configuration
=8 170 - Configuration Mo | dddr | Mame State || CAC |
=1-B8 1/0 Devices 1 1001 Termn1[EK1100)| QP 0.0
== Device 4 (EtherCAT) B2 1002 Tem2(ELSION | OF | 0.0
. Device 4-Image Bi3 1003 Tem3(EL2521) [ OF | O
== Device 4-Image-Info
- §1 Inputs Actual State: |EIF' Caurter | coclic | | Queued
- §} Outputs nt | Fetp | seetp| 0p | | ccndemes 23995+ 2373
El"'._lj InfaData ! re-p are--p P [Frames [ zec 206 + 4 |
= Term 1 (EK1100) Lost Frames 1] + 0
g Clear CRC Clear F
-§ InfoData = | = Tames I TP Enars I P
B-Jd Term 2 (EL5101) Save Online Data | Laad Online Data. . I
o
B Term 3 (EL2521) Delete Onine Data | I~ Offiine
B Term 4 (EL9011)
@8 Mappings

Fig. 68: Online display example

Please note:

+ all slaves should be in OP state

+ the EtherCAT master should be in “Actual State” OP

» “frames/sec” should match the cycle time taking into account the sent number of frames
* no excessive “LostFrames” or CRC errors should occur

The configuration is now complete. It can be modified as described under manual procedure [» 33].

Troubleshooting

Various effects may occur during scanning.

* An unknown device is detected, i.e. an EtherCAT slave for which no ESI XML description is available.
In this case the System Manager offers to read any ESI that may be stored in the device. This case is
described in the chapter "Notes regarding ESI device description".

* Device are not detected properly
Possible reasons include:
- faulty data links, resulting in data loss during the scan
- slave has invalid device description
The connections and devices should be checked in a targeted manner, e.g. via the emergency scan.
Then re-run the scan.

Elﬁ I/ Devices

—h,,_ Device 4 (EtherZAT)

..... == Device 4-Image

=¥ Device 4-Image-Info

QT Inputs

‘.I, Cukputs

#-%§ InfoData

i Box 1 (P30165940 RE9302651)

- iy Term 7 (EKO000)

Fig. 69: Faulty identification

In the System Manager such devices may be set up as EKO00O or unknown devices. Operation is not
possible or meaningful.
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Scan over existing Configuration

Attention

Change of the configuration after comparison

With this scan (TwinCAT 2.11 or 3.1) only the device properties vendor (manufacturer), de-
vice name and revision are compared at present! A ‘ChangeTo’ or ‘Copy’ should only be
carried out with care, taking into consideration the Beckhoff IO compatibility rule (see
above). The device configuration is then replaced by the revision found; this can affect the
supported process data and functions.

If a scan is initiated for an existing configuration, the actual I/O environment may match the configuration

exactly or it may differ. This enables the configuration to be compared.

TwinCAT System Manag |

L3
4) iZonfiguration is identical

Fig. 70: Identical configuration

If differences are detected, they are shown in the correction dialog, so that the user can modify the

configuration as required.

Check Configuration |
Fousd ltems: Diisable | Configurad liems:
B Term3[EEI100) [EK1100-0000-0017] pEm— 2§ Tem1 [EK1T00] [EK1100-0000-0017]
B Tewn & ELSION) [ELS101-0000-1079] —Ig -B Tewn 2ELSI0N) [ELS101-0000-1019]
M |[Teim 7 [EL2521) [EL2521-0000107) Dalete » | B [Tem5[ELZ521) [EL2521-0000-1016]
=M Tesm B (EL3351) [EL33IS1-00000076) Bt Tem4 ELSDI
LB Teim 9 ELAMT)
> Copp Befone » I
» Copy Altes » |
> Changs 1o >
> Copyp A0 > I
0] 24
Camcel
Fig. 71: Correction dialog
It is advisable to tick the “Extended Information” check box to reveal differences in the revision.
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Colour Explanation

green This EtherCAT slave matches the entry on the other side. Both type and revision match.

blue This EtherCAT slave is present on the other side, but in a different revision. This other
revision can have other default values for the process data as well as other/additional
functions.

If the found revision is higher than the configured revision, the slave may be used provided
compatibility issues are taken into account.

If the found revision is lower than the configured revision, it is likely that the slave cannot be
used. The found device may not support all functions that the master expects based on the
higher revision number.

light blue This EtherCAT slave is ignored (“Ignore” button)
red » This EtherCAT slave is not present on the other side.

« ltis present, but in a different revision, which also differs in its properties from the one
specified.
The compatibility principle then also applies here: if the found revision is higher than
the configured revision, use is possible provided compatibility issues are taken into
account, since the successor devices should support the functions of the predecessor
devices.
If the found revision is lower than the configured revision, it is likely that the slave
cannot be used. The found device may not support all functions that the master
expects based on the higher revision number.

The ESI description also defines the process image, the communication type between mas-
ter and slave/device and the device functions, if applicable. The physical device (firmware,
Note if available) has to support the communication queries/settings of the master. This is back-
ward compatible, i.e. newer devices (higher revision) should be supported if the EtherCAT
master addresses them as an older revision. The following compatibility rule of thumb is to
be assumed for Beckhoff EtherCAT Terminals/Boxes:

device revision in the system >= device revision in the configuration

This also enables subsequent replacement of devices without changing the configuration
(different specifications are possible for drives).

m Device selection based on revision, compatibility

Example:

If an EL2521-0025-1018 is specified in the configuration, an EL2521-0025-1018 or higher (-1019, -1020) can
be used in practice.

Name
1
(ELZ521-0025-1018)
—
Revisian

Fig. 72: Name/revision terminal

If current ESI descriptions are available in the TwinCAT system, the last revision offered in the selection
dialog matches the Beckhoff state of production. It is recommended to use the last device revision when
creating a new configuration, if current Beckhoff devices are used in the real application. Older revisions
should only be used if older devices from stock are to be used in the application.
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Found [berms: Configured e

B[ Term3[EKI100) [EK1100-0000-0017) 2§ Tem1 [EK100] [EK1100-0000-0017]
B Ten B [ELSI0N) [ELS101-0000-1079) B Ten 2 [ELS10N) [ELS101-0000-1079)

LB Tem 7 [EL2521) [EL2521-0000-109] LW Tem 5 [EL252) [EL2521-D000-107E]

L Teim 8[EL3ZS) (ELZ351-0000:0006) L Tem B [EL3)

LE Tem 9 [ELIMT) LB Tem 4 [ELIDNT)

L)
E
W

H

» Copy Before >

4

W

=
X

b

g

g
;

Ui

[¥ | Estended Informalion

Fig. 73: Correction dialog with modifications

Once all modifications have been saved or accepted, click “OK” to transfer them to the real *.tsm
configuration.

Change to compatible device

The TwinCAT System Manager offers a function for the exchange of a device whilst retaining the links in the
task: Change to compatible device.

=% [ Box 1 (AX5101-0000-0011)

%T AT = Append Box... i
‘l MDT Append Mol
a8 WcState

~§ InfoData Change to Compatible Type...

Add to Hot Connect Groups...

Fig. 74: TwinCAT 2 Dialog Change ToCompatibleDevice
This function is preferably to be used on AX5000 devices. If called, the System Manager suggests the

devices that it finds in the associated sub-folder; in the case of the AX5000, for example, in \TwiNCAT\IO
\EtherCAT\Beckhoff AX5xxx.

Change to Alternative Type

The TwinCAT System Manager offers a function for the exchange of a device: Change to Alternative Type
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.—;I...Ej Term 1 (EK1100)
&-§ InfoData

B Append Box...

Change to Compatible 1 yp -
Add to Hot Connect Groups...

Change to Alternative Type r EL1202-0100 2Ch, Fast Dig. Input 24V, 1ps, DC Latch

Fig. 75: TwinCAT 2 Dialog Change ToCompatibleDevice

If called, the System Manager searches in the procured device ESI (in this example: EL1202-0000) for
details of compatible devices contained there. The configuration is changed and the ESI-EEPROM is
overwritten at the same time — therefore this process is possible only in the online state (ConfigMode).

5.2.5 Configuration by means of the TwinCAT System Manager

(with TwinCAT from version 2.10.0 (Build 1241), using EL5001 from firmware version 0.7 as an example)

In the left-hand window of the TwinCAT System Manager, click on the branch you wish to configure (in the
example: EL5001 Terminal 6).

SR I 7= & (ELSO01)

. E-% Channel 1
4T Shabus
. &1 Value

Fig. 76: Branch of EL5001

In the right-hand window of the TwinCAT System manager, various tabs are now available for configuring
the terminal.

,General“ tab
Allgernein |Etherlf.f-‘-.T I Prozeszsdaten I Startupl CoE - I:Inlinel I:Inlinel

Hame: |Klemme & (EL5001] i [6

Tup: IELEEIEI'I 1F. 551 Encoder

E.ommentar; ;I
[ Dizabled Sumbole erzeugen [T

Fig. 77: “General” tab
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Name
Id

Type
Comment

Disabled
Create symbols

,EtherCAT“ tab

Name of the EtherCAT device

Number of the EtherCAT device

EtherCAT device type

Here you can add a comment (e.g. regarding the
system).

Here you can deactivate the EtherCAT device.

Access to this EtherCAT slave via ADS is only
available if this control box is activated.

Allgemein  EtherCAT |F'ru:uzessdaten I Startupl CoE -I:Inlinel I:Inlinel

Top: |EL5001 1K, $51 Encoder

Produkt # B evizion; IELEEIEI'I -0000-0000

At nc-Adresse: IFFFB
EtheiCAT-Adesse: [ I'IEIEIE 3:

Wwheitere Einstellungen. .. |

Yaorganger-Part: IKIemme A [ELROOT] - B

btk A e beck hoff, dedgermanddefault him ?E therCAT AE LEO0T . htm

Fig. 78: ,EtherCAT" tab

Type
Product/Revision
Auto Inc Addr.

EtherCAT Addr.

Previous Port

Advanced Settings

EtherCAT device type
Product and revision number of the EtherCAT device

Auto increment address of the EtherCAT device. The
auto increment address can be used for addressing
each EtherCAT device in the communication ring
through its physical position. Auto increment
addressing is used during the start-up phase when
the EtherCAT master allocates addresses to the
EtherCAT devices. With auto increment addressing
the first EtherCAT slave in the ring has the address
0000,,,. For each further slave the address is
decremented by 1 (FFFF,.,, FFFE,., etc.).

Fixed address of an EtherCAT slave. This address is
allocated by the EtherCAT master during the start-up
phase. Tick the control box to the left of the input field
in order to modify the default value.

Name and port of the EtherCAT device to which this
device is connected. If it is possible to connect this
device with another one without changing the order of
the EtherCAT devices in the communication ring,
then this combination field is activated and the
EtherCAT device to which this device is to be
connected can be selected.

This button opens the dialogs for advanced settings.

The link at the bottom of the tab points to the product page for this EtherCAT device on the web.
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“Process Data” tab

Indicates the configuration of the process data. The input and output data of the EtherCAT slave are
represented as CANopen process data objects (PDO). The user can select a PDO via PDO assignment and
modify the content of the individual PDO via this dialog, if the EtherCAT slave supports this function.

.ﬁ.llgemeinl EtherCAT  Prozessdaten |Startup| CoE -I:Inlinel I:Inlinel

Sync-k anager; PDO-Liste;
Shd I Size | Type I Flagz Index | Size | M ame | Flagz | Shd | SL||
1] 246 kb=t Ox1A400 5.0 Channel1 F 3 1]
1 246 kbl
2 1] Qutpuits
3 ] [nputs
FOO-Zuordnung [0=10C13]: FOO-Inhalt [Ox1A00);
[w] 01,200 Index | Cize | Offz I M arne I Tupe I
03101:01 1.0 00  Status  BYTE
0310102 40 1.0 “alue  UDINT
50
~ Download Lade PDO-Info aus dem Gerdt I

v PDO-Zuord
= um. nung Sync-Unit-Zuordnung... I
v PDO-Kanfiguration

Fig. 79: “Process Data” tab

Sync Manager

Lists the configuration of the Sync Manager (SM).

If the EtherCAT device has a mailbox, SMO is used for the mailbox output (MbxOut) and SM1 for the mailbox
input (MbxIn).

SM2 is used for the output process data (outputs) and SM3 (inputs) for the input process data.

If an input is selected, the corresponding PDO assignment is displayed in the PDO Assignment list below.

PDO Assignment

PDO assignment of the selected Sync Manager. All PDOs defined for this Sync Manager type are listed
here:

« If the output Sync Manager (outputs) is selected in the Sync Manager list, all RxPDOs are displayed.
« If the input Sync Manager (inputs) is selected in the Sync Manager list, all TxPDOs are displayed.

The selected entries are the PDOs involved in the process data transfer. In the tree diagram of the System
Manager these PDOs are displayed as variables of the EtherCAT device. The name of the variable is
identical to the Name parameter of the PDO, as displayed in the PDO list. If an entry in the PDO assignment
list is deactivated (not selected and greyed out), this indicates that the input is excluded from the PDO
assignment. In order to be able to select a greyed out PDO, the currently selected PDO has to be deselected
first.

Activation of PDO assignment
v If you have changed the PDO assignment, in order to activate the new PDO assign-

ment,

Note a) the EtherCAT slave has to run through the PS status transition cycle (from pre-opera-

tional to safe-operational) once (see Online tab [P 55]),

s
b) and the System Manager has to reload the EtherCAT slaves ( 21 button)
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PDO list

List of all PDOs supported by this EtherCAT device. The content of the selected PDOs is displayed in the
PDO Content list. The PDO configuration can be modified by double-clicking on an entry.

Column Description

Index PDO index.

Size Size of the PDO in bytes.
Name Name of the PDO.

If this PDO is assigned to a Sync Manager, it appears as a variable of the slave with this
parameter as the name.

Flags F Fixed content: The content of this PDO is fixed and cannot be changed by the
System Manager.
M Mandatory PDO. This PDO is mandatory and must therefore be assigned to a

Sync Manager! Consequently, this PDO cannot be deleted from the PDO
Assignment list

SM Sync Manager to which this PDO is assigned. If this entry is empty, this PDO does not take
part in the process data traffic.
SuU Sync unit to which this PDO is assigned.

PDO Content

Indicates the content of the PDO. If flag F (fixed content) of the PDO is not set the content can be modified.

Download

If the device is intelligent and has a mailbox, the configuration of the PDO and the PDO assignments can be
downloaded to the device. This is an optional feature that is not supported by all EtherCAT slaves.

PDO Assignment

If this check box is selected, the PDO assignment that is configured in the PDO Assignment list is
downloaded to the device on startup. The required commands to be sent to the device can be viewed in the

Startup [» 51] tab.
PDO Configuration

If this check box is selected, the configuration of the respective PDOs (as shown in the PDO list and the
PDO Content display) is downloaded to the EtherCAT slave.

»Startup“ tab

The Startup tab is displayed if the EtherCAT slave has a mailbox and supports the CANopen over EtherCAT
(CoE) or Servo drive over EtherCAT protocol. This tab indicates which download requests are sent to the
mailbox during startup. It is also possible to add new mailbox requests to the list display. The download
requests are sent to the slave in the same order as they are shown in the list.
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.-'-‘-.Ilgemeinl EtherCAT I Prozessdaten  Startup | CoE - Dnlinel Dnlinel

Tranzition | Pratacal | |ndes | [rata | Comrment |

PS> CoE O:1C12:00  0=00[0) clear zm pdozs [x1C12]

<PS: CoE O1C13:00 =00 [0 clear zm pdoz [0=x1C13)

<PS» CoE Q01307 Ox1AOD [BERE]  download pdo 010712307 index

<PS» CoE 0101300 001 (1) download pdo 0«1C13 count
flowe g M awe Down MHew... Lozchen... Edit...

Fig. 80: ,Startup tab

Column Description
Transition Transition to which the request is sent. This can either be

+ the transition from pre-operational to safe-operational (PS), or
« the transition from safe-operational to operational (SO).

If the transition is enclosed in "<>" (e.g. <PS>), the mailbox request is fixed and cannot be
modified or deleted by the user.

Protocol Type of mailbox protocol

Index Index of the object

Data Date on which this object is to be downloaded.

Comment Description of the request to be sent to the mailbox

Move Up This button moves the selected request up by one
position in the list.

Move Down This button moves the selected request down by one
position in the list.

New This button adds a new mailbox download request to
be sent during startup.

Delete This button deletes the selected entry.

Edit This button edits an existing request.

“CoE — Online” tab

The additional CoE - Online tab is displayed if the EtherCAT slave supports the CANopen over EtherCAT
(CoE) protocol. This dialog lists the content of the object list of the slave (SDO upload) and enables the user
to modify the content of an object from this list. Details for the objects of the individual EtherCAT devices can
be found in the device-specific object descriptions.
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.-'-‘-.Ilgemeinl EtherCaT I Prazeszdaten I Statup  CoE - Online |I:Inline|

IUpdate List | [T Auto Update
Advanced.. | [enObjects
| nides: | M amne | Flags | ek
1000 Device type RO Q=00000000 [0
1008 Device name RO ELBO07T-0000
1009 Hardware wersion RO WO0.01
100, Software verzion RO WO0.07
=-1011:0 Restore default parame... R *1<
10171:01  Restore all Rl n
= 1an | dentity object RO 4
1018:01 Yendorid RO 000000002 [2)
1018:02 Product code RO 0413853052 [327757906)
1M&:03 Revizion number RO O=00000000 [0
1304 Senal nurmber RO Q=00000007 1]
= 1400:0 T«PDO 001 mapping RO e
140007 Subindex 001 RO 0+3101:01, &8
1A400:02 Subindex 002 RO 0«3101:02, 32
= 1C00:0 Sk type RO 4
1C00:07  Subindex 001 RO 001 1]
1C00:02  Subindes 002 RO 002 [2]
1C00:03 Subindex 003 RO 003 [3)
1C00:04  Subindes 004 RO 004 [4]
= 1C130 Sk 3 PDO azsign [inputs] B 1<
101301 Subindex 001 Rwi  Ox1A00 [BE5E)
= 3101:0 | nputs ROP 22
307:01 Status ROFP  Ox41 [B5)
301:02 Walue ROFP  Ox00000000 [0)
= d4061:0 Feature bits R »d g
4061:01  dizable frarme ermar Rt FAaLSE
4067:02  enbale power failure Bit R FalLSE
4061:03  enable inhibit time Rw  FALSE
40E7:04 enable test mode Rl FALSE
4066 55l-coding Rl Gray code [1]
4067 551-baudrate R GO0 kBaud [3)
4063 551-frame type R ke Laltiturn 25 bit [0]
4063 S51-frame zize R 0=007119 [25]
406, Data length Rwi 00018 [24)
40ER ki, inhibit time[ps] Rw  Ow0000 (0]
Fig. 81: “CoE — Online” tab
Object list display
Column Description
Index Index and sub-index of the object
Name Name of the object
Flags RW The object can be read, and data can be written to the object (read/write)
RO The object can be read, but no data can be written to the object (read only)
P An additional P identifies the object as a process data object.
Value Value of the object
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Update List The Update list button updates all objects in the
displayed list

Auto Update If this check box is selected, the content of the
objects is updated automatically.

Advanced The Advanced button opens the Advanced Settings

dialog. Here you can specify which objects are
displayed in the list.

Advanced Settings Ed
Dictionary

e Online - wia SO0 Information

All Objectsz

t appable Objectz [RxPDO)
t appable Objectsz [TxPDO]
Backup Objects

Settingz Objects

= Offline - wia ED'S File

| Browse, .. |
oK | .-'ll::l::reu:henl

Fig. 82: Dialog “Advanced settings”

Online - via SDO Information If this option button is selected, the list of the objects
included in the object list of the slave is uploaded
from the slave via SDO information. The list below
can be used to specify which object types are to be
uploaded.

Offline - via EDS File If this option button is selected, the list of the objects

included in the object list is read from an EDS file
provided by the user.
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,Online“ tab

.ﬁ.llgemeinl EtherE.-‘i‘-.TI Frozezzdaten I Startupl CoE - Orline  Online |

— Status-M aschine
[ it | Bootstrap |
aktueller Statuz: IEIF'
Pre-0p | Safe-Op |
angeforderter Status: IEIF'
Op | Fehler lozchen |
— DLL-Status
Port & Il:arrier # Open
Part B: IEarrier £ Open
Fark L: IN::: Carrier # Clozed
Foart [0 IN::: Carier / Open
~ File access over EtherCAT
Drawnload... I IJpload...

Fig. 83: ,0Online“ tab

State Machine
Init

Pre-Op

Op

Bootstrap
Safe-Op

Clear Error

Current State
Requested State

DLL Status

This button attempts to set the EtherCAT device to
the Init state.

This button attempts to set the EtherCAT device to
the pre-operational state.

This button attempts to set the EtherCAT device to
the operational state.

This button attempts to set the EtherCAT device to
the Bootstrap state.

This button attempts to set the EtherCAT device to
the safe-operational state.

This button attempts to delete the fault display. If an
EtherCAT slave fails during change of state it sets an
error flag.

Example: An EtherCAT slave is in PREOP state (pre-
operational). The master now requests the SAFEOP
state (safe-operational). If the slave fails during
change of state it sets the error flag. The current state
is now displayed as ERR PREOP. When the Clear
Error button is pressed the error flag is cleared, and
the current state is displayed as PREOP again.

Indicates the current state of the EtherCAT device.

Indicates the state requested for the EtherCAT
device.

Indicates the DLL status (data link layer status) of the individual ports of the EtherCAT slave. The DLL status

can have four different states:
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Status Description

No Carrier / Open No carrier signal is available at the port, but the port
is open.

No Carrier / Closed No carrier signal is available at the port, and the port
is closed.

Carrier / Open A carrier signal is available at the port, and the port is
open.

Carrier / Closed A carrier signal is available at the port, but the port is
closed.

File Access over EtherCAT

Download With this button a file can be written to the EtherCAT
device.

Upload With this button a file can be read from the EtherCAT
device.

5.3 General Notes - EtherCAT Slave Application

This summary briefly deals with a number of aspects of EtherCAT Slave operation under TwinCAT. More
detailed information on this may be found in the corresponding sections of, for instance, the EtherCAT
System Documentation.

Diagnosis in real time: WorkingCounter, EtherCAT State and Status

Generally speaking an EtherCAT Slave provides a variety of diagnostic information that can be used by the
controlling task.

This diagnostic information relates to differing levels of communication. It therefore has a variety of sources,
and is also updated at various times.

Any application that relies on I/O data from a fieldbus being correct and up to date must make diagnostic
access to the corresponding underlying layers. EtherCAT and the TwinCAT System Manager offer
comprehensive diagnostic elements of this kind. Those diagnostic elements that are helpful to the controlling
task for diagnosis that is accurate for the current cycle when in operation (not during commissioning) are
discussed below.

A Application |——™ Application error

V]
=
=
= DevState
3 Eitgﬁﬁi.r —————| Diagnosis fieldbus/Master | —————"{ FrmXwcState
2 FrmXstate
(=)
&
=}
. . P,
Diagnosis fieldbus/Slave ————{ WecState
EtherCAT
slave Fkt. Status
| \ Diagnosis function/Slave ::
State

Fig. 84: Selection of the diagnostic information of an EtherCAT Slave
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In general, an EtherCAT Slave offers

« communication diagnosis typical for a slave (diagnosis of successful participation in the exchange of
process data, and correct operating mode)
This diagnosis is the same for all slaves.

as well as
« function diagnosis typical for a channel (device-dependent)
See the corresponding device documentation

The colors in Fig. “Selection of the diagnostic information of an EtherCAT Slave” also correspond to the
variable colors in the System Manager, see Fig. “Basic EtherCAT Slave Diagnosis in the PLC”.

Colour Meaning

yellow Input variables from the Slave to the EtherCAT Master, updated in every cycle

red Output variables from the Slave to the EtherCAT Master, updated in every cycle

green Information variables for the EtherCAT Master that are updated acyclically. This means that
it is possible that in any particular cycle they do not represent the latest possible status. It is
therefore useful to read such variables through ADS.

Fig. “Basic EtherCAT Slave Diagnosis in the PLC” shows an example of an implementation of basic
EtherCAT Slave Diagnosis. A Beckhoff EL3102 (2-channel analogue input terminal) is used here, as it offers
both the communication diagnosis typical of a slave and the functional diagnosis that is specific to a channel.
Structures are created as input variables in the PLC, each corresponding to the process image.

i 1/O - Configuration B8 PLC - Configuration
=8 /O Devices =-%¢ Demo
== Device 1 (EtherCAT) -I- Demo-Image
--=f= Device 1-Image =-[@1 Standard
--=f= Device 1-Image-Info =8 Inputs
- %1 Inputs =T MAIN.astEL3102channels
A - §l Quitputs é---&T MAIN.astEL3102channels[1]
- § InfoData %! wstatus
=1 Term 1 (EK1100) T wvalue
---t InfoData =gt MAIN.astEL3102channels[2]
=" Term 2 (EL3102) ¥ %t wStatus
- &' Al Standard Channel 1 gt wWalue
--pﬁ)T Status g7 MAIN.STEL3103slaveDiag
B 5----@T Value @T bWcState
=&t Al Standard Channel 2 T wetate
-1 Status ! stAmsAdr
Lt Value =& netld
=% Wesatee 0 e %1 netld[0]
C %t Westate JIE &t netid[1]
=% InfoDaa | | i % netid[2]
gistate |~ | &1 nettd[3]
D =%t Adsaddr | " | &1 netld[4]
=&tned [ &1 netld[5]
----- &1 netld[0] -1 port
----- <1 netid[1] - § Outputs
----- &1 netld[2]
----- %7 netld[3]
----- 1 netld[4]
----- %! netid[s]
----- <1 port

Fig. 85: Basic EtherCAT Slave Diagnosis in the PLC
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The following aspects are covered here:

Code

Function

Implementation

Application/evaluation

A

The EtherCAT Master's diagnostic infor-
mation

updated acyclically (yellow) or provided
acyclically (green).

At least the DevState is to be evaluated for
the most recent cycle in the PLC.

The EtherCAT Master's diagnostic informa-
tion offers many more possibilities than are
treated in the EtherCAT System Documenta-
tion. A few keywords:

* CoE in the Master for communication
with/through the Slaves

* Functions from TcEtherCAT.lib
* Perform an OnlineScan

In the example chosen (EL3102) the
EL3102 comprises two analogue input
channels that transmit a single function
status for the most recent cycle.

Status

« the bit significations may be
found in the device
documentation

» other devices may supply
more information, or none
that is typical of a slave

In order for the higher-level PLC task (or cor-
responding control applications) to be able to
rely on correct data, the function status must
be evaluated there. Such information is
therefore provided with the process data for
the most recent cycle.

For every EtherCAT Slave that has cyclic
process data, the Master displays, using
what is known as a WorkingCounter,
whether the slave is participating success-
fully and without error in the cyclic ex-
change of process data. This important, el-
ementary information is therefore provided
for the most recent cycle in the System
Manager

1. at the EtherCAT Slave,
and, with identical contents

2. as a collective variable at
the EtherCAT Master (see
Point A)

for linking.

WocState (Working Counter)

0: valid real-time communication in
the last cycle

1: invalid real-time communication

This may possibly have effects on
the process data of other Slaves
that are located in the same Syn-
cUnit

In order for the higher-level PLC task (or cor-
responding control applications) to be able to
rely on correct data, the communication sta-

tus of the EtherCAT Slave must be evaluated
there. Such information is therefore provided
with the process data for the most recent cy-
cle.

Diagnostic information of the EtherCAT
Master which, while it is represented at the
slave for linking, is actually determined by
the Master for the Slave concerned and
represented there. This information cannot
be characterized as real-time, because it

* is only rarely/never changed,
except when the system starts up

 is itself determined acyclically (e.g.
EtherCAT Status)

State

current Status (INIT..OP) of the
Slave. The Slave must be in OP
(=8) when operating normally.

AdsAddr

The ADS address is useful for
communicating from the PLC/task
via ADS with the EtherCAT Slave,
e.g. for reading/writing to the CoE.
The AMS-NetID of a slave corre-
sponds to the AMS-NetID of the
EtherCAT Master; communication
with the individual Slave is possible
via the port (= EtherCAT address).

Information variables for the EtherCAT Mas-
ter that are updated acyclically. This means
that it is possible that in any particular cycle
they do not represent the latest possible sta-
tus. It is therefore possible to read such vari-
ables through ADS.

Attention

Diagnostic information

It is strongly recommended that the diagnostic information made available is evaluated so
that the application can react accordingly.

CoE Parameter Directory

The CoE parameter directory (CanOpen-over-EtherCAT) is used to manage the set values for the slave
concerned. Changes may, in some circumstances, have to be made here when commissioning a relatively
complex EtherCAT Slave. It can be accessed through the TwinCAT System Manager, see Fig. “EL3102,
CoE directory”.
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.Generall ETherCATl DC | Process Data' Startup CoE-Online |Dn|ine|

Update List [~ Auto Updste [+ Single Update [v
Advanced.. I
Add o stadup... IDiﬂine Data Module OD (Aol
Index Mame Flags Value
+-6010:0 Al Inputs Ch.2 RO =17
+- 6401:0 Channels RO »2<
=1 B000:0 Al Settings Ch.1 RwW >24 <
a000:01 Enable user scale RW FALSE
8000:02 Presentation RW Signed (0}
800005 Siemens bits RW FALSE
Enable filter FALSE
a000:07 Enable limit 1 RW FALSE
8000.08 Enable limit2 RwW FALSE
S000:04 Enable user calibration RW FALSE
8000-08 Enable vendor calibration  RW TRUE

Fig. 86: EL3102, CoE directory

EtherCAT System Documentation
The comprehensive description in the EtherCAT System Documentation (EtherCAT Basics

--> CoE Interface) must be observed!

Note

A few brief extracts:

* Whether changes in the online directory are saved locally in the slave depends on the device. EL
terminals (except the EL66xx) are able to save in this way.

« The user must manage the changes to the StartUp list.

Commissioning aid in the TwinCAT System Manager

Commissioning interfaces are being introduced as part of an ongoing process for EL/EP EtherCAT devices.
These are available in TwinCAT System Managers from TwinCAT 2.11R2 and above. They are integrated
into the System Manager through appropriately extended ESI configuration files.
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General | EtherCAT | Setiings | Process Data | Startup | CoE - Online | Online

Standard Butkons

[ Compare Type ] [Show Dev.Settings] [ Reset view ] [ Export... ] “ :
S e— ST B
Update View EEECEEN | ResetDeviee || Import.. | ot . —— Y] E ;
Run LED . a4 RunLED i |
- - EmmorLEDS | mmsm . Frror LHM i
OFFLINE DC Diagnasis. . T 5 i
ULt : s
-m t :
Channel 1 w Channel use 2-wire (D *R1 . . —*R2 i R
RTD element | PT100(-200..,850°C) (Default) w %
Presentation | Sl R(e=g=m(9) A R, .. —-R2 2 .
Power contact ————__—__ e ¥
[]Enable user scale |User scale offset 0 24 : CoRI=RE = “
[Iser seale gain G5536 - .
’ W S R Sl =
[[1Enable Limit 1 it 1 o Power contact 0V —. — i3 :1
RN i :
[ The bits in are set in the input process data {status word) if the limit values are undershot or exceeded. e L :
Bits in stabus word: SW.2, SW.3 . . R4 i (5’5’ "
20 The limit evaluation takes place after taking inko account the set characteristic curve and negative values, _me ha i4 (i
00=0: not active BECKHD : ;
B 01=1: Valua bigger than Limit value ——FF- : i 2-wire
10=2: Yalue smaller than Limit value
11=3: Val Lirnit wal . -
e Top view Contactassembly  Connection

Fig. 87: Example of commissioning aid for a EL3204

This commissioning process simultaneously manages
* CoE Parameter Directory
» DC/FreeRun mode
« the available process data records (PDO)
Although the "Process Data", "DC", "Startup" and "CoE-Online" that used to be necessary for this are still

displayed, it is recommended that, if the commissioning aid is used, the automatically generated settings are
not changed by it.

The commissioning tool does not cover every possible application of an EL/EP device. If the available setting
options are not adequate, the user can make the DC, PDO and CoE settings manually, as in the past.

EtherCAT State: automatic default behaviour of the TwinCAT System Manager and
manual operation

After the operating power is switched on, an EtherCAT Slave must go through the following statuses

- INIT
- PREOP
- SAFEOP
- OP

to ensure sound operation. The EtherCAT Master directs these statuses in accordance with the initialization
routines that are defined for commissioning the device by the ES/XML and user settings (Distributed Clocks
(DC), PDO, CoE). See also the section on "Principles of Communication, EtherCAT State Machine" in this
connection. Depending how much configuration has to be done, and on the overall communication, booting
can take up to a few seconds.

The EtherCAT Master itself must go through these routines when starting, until it has reached at least the
OP target state.

The target state wanted by the user, and which is brought about automatically at start-up by TwinCAT, can
be set in the System Manager. As soon as TwinCAT reaches the status RUN, the TwinCAT EtherCAT
Master will approach the target states.
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Standard setting

The advanced settings of the EtherCAT Master are set as standard:

e EtherCAT Master: OP
« Slaves: OP

This setting applies equally to all Slaves.

=B8] SYSTEM - Configuration

----- B NC - Configuration

=i /O - Configuration
=-E@ /O Devices
=== Device 1 (EtherCAT)
-=f= Device 1-Image
--=f= Device 1-Image-Info
- 4T Inputs
- §l Outputs
+-§ InfoData
= Term 1 (EK1100)
#-§ InfoData
=% Term 2 (EL3102)
w2 Term 3 (EL6688)
-G8 Mappings

‘General | Adapter EtherCAT |Dn|ine| CoE - Online

Metld:

|m.43.2.149.2.1

Advanced Settings...

Advanced Settings

=- State Machine
B Master Settings
- Slave Settings
#- Cyclic Frames

- Distributed Clocks
- EOE Support

- Redundancy

H- Emergency

- Diagnosis

Fig. 88: Default behaviour of the System Manager

Master Settings

~Startup State
" INIT

(" 'PREOP'
(" 'SAFEOP'

@ 'OP'

[v Stay at'PRE-OP' until
Sync Task started

In addition, the target state of any particular Slave can be set in the "Advanced Settings" dialogue; the

standard setting is again OP.

=Bl SYSTEM - Configuration
80 NC - Configuration
B8 PLC - Configuration
= /O - Configuration
=B /O Devices
i B Device 1 (EtherCAT)
: ~-=f= Device 1-Image
<t Device 1-Image-Info

Type:
Product/Revision:

Auto Inc Addr:

EtherCAT Addr. [ IlDﬂE E

General EtherCAT |DC | Process Daia' Starh.lp] CﬂE-OnIinsI Onlina'

|EL3‘ID2 2Ch. Ana. Input +/-10V, Diff

[EL3102-0000-0017

FFFF

=-§1 Inputs
{*I--ll Outputs
#-§ InfoData = General
-8 Term 1 (EK1100) i P——
+-& InfoData | | Timeout Settings artup Checking
=" Term2 (EL3102) | . 1dentfication [¥ Check Vendor Id
Brgd Term 3 (EL6688) | . FMMu /SM [v Check Product Code
- S8 Mppngs . .In'rt Qommeards [ Check Revision Number
= Mailbox

¥ Distributed Clock I
& ESC ACcess

Fig. 89: Default target state in the Slave

[ Check Serial Number

" | Gheck [dentification

‘ Advanced Seftings... |

State Machine
[ Auto Restore States

[~ WaitforWeState is Ok
[+ Relnit after Communication Error

[+ Log Communication Changes

I-Final State
e OP {~ SAFEOP in Config Mode
(" SAFEOP (" PREOP {ANIT
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Manual Control

There are particular reasons why it may be appropriate to control the states from the application/task/PLC.
For instance:

« for diagnostic reasons
+ toinduce a controlled restart of axes
» because a change in the times involved in starting is desirable

In that case it is appropriate in the PLC application to use the PLC function blocks from the TcEtherCAT.lib,
which is available as standard, and to work through the states in a controlled manner using, for instance,
FB_EcSetMasterState.

It is then useful to put the settings in the EtherCAT Master to INIT for master and slave.

Tclhtilities lib*31.1.17 14:11:32
TcEtherCAT likh 51010 12:25:58
STANDARDLIE 5698 12:03:02

aB austeine

"'[:II:-::E Interface
"'DEnnversinn Functions

B~ Distributed Clocks
"'DEtherDﬁ.T Cormmands
"'[:]EtherEﬁ‘-.T Diagnostic

" Bl & JEtherCAT State Machine I
FB_EcGetalslavesStates [FB]
FB_EcGettasterState [FB]
FB_EcGetSlaveState [FB]
FB_EcReqtdasterState [FB]
FB_EcReqSlaveState [FE]
FB_EcSettdazterState [FB]
""" =| FB_EcSetSlavestate [FB)
&[T TJFoE Interface

Fig. 90: PLC function blocks

Note regarding E-Bus current

EL/ES terminals are placed on the DIN rail at a coupler on the terminal strand. A Bus Coupler can supply the
EL terminals added to it with the E-bus system voltage of 5 V; a coupler is thereby loadable upto 2 A as a
rule. Information on how much current each EL terminal requires from the E-bus supply is available online
and in the catalogue. If the added terminals require more current than the coupler can supply, then power
feed terminals (e.g. EL9410) must be inserted at appropriate places in the terminal strand.

The pre-calculated theoretical maximum E-Bus current is displayed in the TwinCAT System Manager as a
column value. A shortfall is marked by a negative total amount and an exclamation mark; a power feed
terminal is to be placed before such a position.
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General I Adapter EtherCAT | Online | CoE - Online

Netld: |1{]'.43.2.149.2.1 Advanced Settings...
Number Box Name Address | Type In Size | OutS...| E-Bus (..
i1 Term 1 (EK1100) 1001  EK1100

" 2 Term 2 (EL3102) 1002  EL3102 8.0 1830
" 3 Term 4 (EL2004) 1003  EL2004 0.4 1730
" 4 Term 5 (EL2004) 1004  EL2004 0.4 1630
"5 Term 6 (EL7031) 1005  EL7031 8.0 8.0 1510
"6 Term 7 (EL2808) 1006  EL2808 1.0 1400
"7 Term 8 (EL3602) 1007  EL3602 12.0 1210
"8 Term 9 (EL3602) 1008  EL3602 12.0 1020
"9 Term 10 (EL3602) 1009  EL3602 12.0 830
" 10 Term 11 (EL3602) 1010  EL3602 12.0 640
"1 Term 12 (EL3602) 1011  EL3602 12.0 450
" 12 Term 13 (EL3602) 1012 EL3602 12.0 260
" 13 Term 14 (EL3602) 1013 EL3602 12.0 70
M 14 Term 3 (EL6688) 1014  EL6688 22.0 240 !

Fig. 91: lllegally exceeding the E-Bus current

From TwinCAT 2.11 and above, a warning message "E-Bus Power of Terminal..." is output in the logger

window when such a configuration is activated:

Message

E-Bus Power of Terminal 'Term 3 (EL6688)' may to low (-240 mA) - please check!

Fig. 92: Warning message for exceeding E-Bus current

Attention

Caution! Malfunction possible!

The same ground potential must be used for the E-Bus supply of all EtherCAT terminals in

a terminal block!

cu1128

Version: 2.0
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54 Distributed clocks reference clock

The distributed clock unit in the CU1128 is activated by default. The CU1128 can therefore be used as
distributed clocks (DC) reference clock. 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.

Ell 10 - Configuration
E1-B 1/0 Devices EJ- State Machine Distributed Clocks
_— -|- == Device 4 (EtherCAT) i~ Master Sethings
o igigig=n |
'l

{.afm Device 4-Image . Slave Settings DI Mods

=4 Device 4-Image-Infa B c“ Frams v futomatic DT Mode Selection
B E e e e | 7 o inse
‘min i ;T ?Tcam 128) 3 Eridet';:::;\f Referense Bk [Tem 4 EL7201)
-8 Mappings fel-Diagnosis % [ndependent DC Time (Master Made]
-l-;-H';-b-l-;-b ) DIE Time contolled by TwinEAT Time (Slave Mode]

) DIE Time contiolled by Extemal Syne Device [Extemal Mode]
Fig. 93: 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 (ESC1), tick the UseAsPotentialReferenceClock checkbox.
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=B 5¥STEM - Configuration

-8 MC - Configuration General Etherkal | Dnlinel
- B PLC - Configuration —
E|= 10 - Config?uration Type: ||:L|'| 128 Bx EtherCAT junction
=B 1/0 Devices Froduct/Revision: | CL1128-0000-0000 (04685432 / 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. 94: activating the CU1128 DC function

Once activated, TwinCAT selects the CU1128 as reference clock.
- Bl S¥STEM - Configuration

I = _ : ; Generall Adapter  EtherCAT Dnlinel CaE - Online
ﬂ .gli?iri ﬂj B e Canflguratpn |
T _| BB PLC - Configuration -
&8 1/0 - Configuration Netid: [17217.408051 | Advanced Seftings.. |
B H =B 1/0 Dewi
H .'j :i .'.FJ ﬁ_{# DZ::EZS‘} (EtherCAT) Export Configuration File... |
IE?.:PJ -I- Device 4-Image-Info

- §T Inputs EREEICLE N Distributed Clocks
I;I I;I I:I - @l Outputs - Cyclic Frames
; stribted

‘ InfoData skribke: = [ DC Mode
E"';" Box 1 (CU1128) EoE Support ¥ Automatic DC Mode Selection
& InfoData i Redundancy .
o7 Termz (EK1101)  E-Emergency ¥ DCinuse
+ks Term € (CULLZ8) | [ Diagnsis Refererce Clock: |[Bow 1 CO1128) |
[E-as Term 25 (CUL128)

Fig. 95: CU1128 as reference clock

This function can be activated in components, refer here to the notices in the EK7700 documentation.

Ccu1128 Version: 2.0 65



Commissioning BEGKHOFF

5.5 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 [» 26].

Since the CU1128 with its 3 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.

=i 110 - Configuration
=B [0 Devices
=R Y Device 4 (EtherCAT

-.=f= Device 4-Image Tax Append Box...

== Device 4-Image. Append EkherCAT Crd
[ 8 Inputs ;
- ] Outputs H Delete Device
-8 InfoData

-85 Mappings

(£} Orline Resst
’Eﬁ Cnline Reload (Config Mode onl)
Cnline Delete (Config Mode anly)

"ﬁ Export Device, .,

" Import Bo. ..

Scan Boxes...

Fig. 96: 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 3 junctions in one level.
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=B 5¥STEM - Configuration
- M - Configuration
! PLIC - Configuration

E! Ij0 - Configuration

=1-B8 [0 Devices

=== Device 4 [EtherCAT)

-I- Device 4-Image
.=}= Device 4-Image-Info
; %T Inputs
-l Outputs
-8 InfoData
s Box LiCULL2E)
F-§ InfoData
=-fi Termz (EK1101)
R
F-$§ Wostate
- InfoData
B Term 3 (EL2202)
P& 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: |1 7217.40.50.51 idvanced Settings... |
Export Configuration File... |
Sync Unit Azzignment. .. |

| —

| Topology... | I

Il Topology

Yiew CFfline  Online

& e
B
il

e

Fig. 97: CU1128 topology display in the System Manager

For comparison, Fig. 3 shows an incorrect display, caused by inadmissible relocation of the slaves in the

configuration, for example.

sk =2
s

Fig. 98: 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 [P 33].

The process in detail:

. —

Device 4 (EtherCAT)

-am Device 4-Image-]

== Device 4-Image ﬂ Append Box. ..

append EtherCaT Cmd

- 8T Inputs

Fig. 99: right-click and select Append Box

cu1128
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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; ITEfI‘ﬂ1 b uilkiple: |‘I = | 0k I

Type: = == Beckhaff Autoration GrbH Cancel |
-als EtherCAT Infrastucture compaonents
fogdy CU1128 Bx EtherCAT junction [CU11 =- 1000 04885432 /000000 g )
H Ethermet Port kultiplierCLI25wx]
Ej Comrmunication Terminals [ELGxxx] A

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. 100: selection of the main device CU1128-0000

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

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 & drop.

Note

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

Fig. 101: 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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- - L Rl
EI--! I/ - Configuration General  EtheCAT |E|n|ine|
=B /0 Devices
55 Device 4 (EtherCAT) Type: L1128 Bx EtherCAT junction - Dev &
-I- Device 4-Image o
= Device +-Image-Info Product/Revision:  |C11128-0001-0000 (04685432 / 00000001)

- T Inputs Auto Ine Addr. FFFF

-l 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. 102: previous port specification for CU1128, ESC2

Topology view shows the 3 devices as a chain:

AR

Fig. 103: 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.

= 1/0 - Configuration
=- B8 T/O Devices
(Sl dC=vice 4 (EtherCAT)
-I- Device 4-Irmage M append Box...
- Device #-Image-  append EtherCAT Cmd
-1 Inputs
- @l Outputs ¥ Delste Device
- InfoData
Sade Term 1 (Ci1 125 (B Online Reset

& InfoData ’Eﬁ Cnline Reload {Canfig Made only)

-bL Term Z {CU1 online Delete (Config Made anly)
s Term 3 (U1

Fig. 104: adding further CU1128 devices

Add the CU1128-0000 via DeviceEtherCAT.
—=f= Device 4-Image

+ Device 4-Image-Info Search: IEU1128 Marne: ITerm4 Multiple: |1 :I | 0K I

- 1 Inputs

‘l Outputs Type: % Beckhoff utomation GmbH Cancel |
‘ Infobata s EtherCAT Infrastucture companents
by Term 1 (CU1128) ‘sbs CUT128 B EtherCAT junction (CU1128-0000-0000 (04585432 / 0000DI

- § InfoDaka
FE-ds Term 2 (CU1128)
o Term 3 (CU1128)

L]

(¢ E [Ethemet)

Fig. 105: 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. 106: added CU1128

Then use drag & 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)
=¥a Device +-Image Auta Inc Addr: IFFFE
=t Device 4-Image-Infa EtherCaT addr T |1|]|]3 a Advanced Settings... |
[+~ %T Inputs
- ‘l Cukputs |dentification & alue: IEI 5
-§ InfoData Previaus Part: Term 2 [CU1126) - D hd
F-sds Term 1 (CU1128% I =

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

Fig. 107: selecting PreviousPort after moving the CU1128

Select Topology view to verify the configuration.

oA e e A 8
b

Fig. 108: topology display for 2x CU1128

Further EtherCAT devices

Other EtherCAT devices with Ethernet hardware can also be connected to any ports via AppendBox.
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S-ads Term 1 (CLU1128)
‘ InfoData
Sl-ads Term 2 (CU1128)
# InfoData
s Term 4 (CU1128)
‘ Infalata
[ ade Term 5 (CUL128)
(SN T 6 (C1128)
. Infolata
H-ade Term 3 fCUL128)

Fig. 109: 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).

=B 1/0 Devices

| == Device 4 (EtherCAT)
i<} Device 4-Image
4= Device 4-Image-Info

& InfoData
Ehods Term 1 (CU1128)
+-$ InfoData
b Term 2 (CU1128)
{ F-§ InfoData
E-ods Term 4 (CU1128)
F-$ InfoData

b Tem 5 (CUL128
oA ZabTerm s (cutizE)
: & InfoData

-ods Term 3 (CULL28)

Fig. 110: adding a device

Sequence:

Search: IEK‘I‘I|

M ame:

ITerm 7 HMultiple:

Add EtherCAT device at port B (Ethernet) of Term 6 (CU1128)

I

= oK, |

Type: EEEE B ackhoff Automation GmbH

HOFF
Syztem Couplers

C

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

[§ |EK1100 EtherCAT Coupler (24 E-Bus) |
i EET107 EtherCAT Coupler [28 E-Bus, 1D switch)
=- j Customer specific Terminals
- |j EK1100-0030 EtherCAT Coupler (24 E-Bug, 4k galv. iz0.)

Cancel |

—Fort
o

" D [Ethemet]
@ B [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.
L——_Iﬂ 1jO Devices

5. = Device 4 (EtherCAT)
=¥ Device 4-Image

-=f= Device 4-Image-Info
] %T Inputs

‘l Outputs

#-§ InfoData

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

Search: IEKTI

Mame:

ITerm 8 uiltiple:

f1

= oK, |

Type: = % Beckhoff Autamation GmbH

= System Couplers

=0

El-ade Term 1 (CU1128)

‘ InfoData

Elady Term 2 (CU1128)
- § InfoData
s Term 4 (CU1128)
- InfoData
[k Term s coiize)
late Term & (CU11Z8)
; InfoData
! B Term 7 (EK1100)
b Term 3 (CU1128)

Fig. 111: port selection for CU1128

[§ EKI100 EtherCAT Coupler (24 E-Bus)
# EK1101 EtherCAT Coupler (24 E-Bus, 1D switch)
Custarner specific Terminals

[j EK1100-0030 EtherCaT Coupler [28 E-Bus, 4k galy. izo.]

Cancel |

- Fort
[l

D [Ethemet)
&' B [Ethermet)

 CIE-Bus)
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6 Appendix

6.1 EEPROM Update

The CU1128 features 3 internal EtherCAT slave controllers (ESCs). This means that 3 EEPROMs are
available for write access. These are different in the CU1128, since all 3 ESCs have different port
technologies (Ethernet or E-Bus); see Fig. the 3 internal ESC names of the CU1128.

B -pL [CUT128) [CL7 28-0000-0000]
= +bs (CU1128) [CU1122-0001-0000)
“ogde [CUT128) [CU1128-0002-0000]

Fig. 112: the 3 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.

B Marme

Term 10 {CU1128) !
Term 11 (CU1128) FPGA Update, ..

Firrmuare Update. ..

Fig. 113: EEPROM Update TwinCAT

All 3 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 EEPROM Degcriptions: v Show Hidden Devices ok I
=2 Beckhoff Automation GrbH -
i, . Cancel
=-M  Digital Qutput Terminals [EL2xxx)
| Box Mame L:_|.>L EtherCAT Infrastructure components
Box 9 (CU1125) < =SV | |11 28 Ev EtherCAT junction (CL1128-0000-0000 (04555432 / 00000000])

0000 (04685432 / 00000007 )

Term 10 {CU1123) - il CUT128 Bx EtherCAT junction {Dev &] [CU1128
Term 11 (CU1125) s CUT128 By EtherCAT junction {Dev B| [CU1128]0002|0000 (04685432 / D000000Z])

Fig. 114: currently available EEPROM descriptions for CU1128 and assignment

Dev A is intended for ESC2 CU1128-0001, Dev B for ESC3, CU1128-0002.

6.2 UL notice

Application

c 'g!l_ US | Beckhoff EtherCAT modules are intended for use with Beckhoff's UL Listed EtherCAT Sys-
tem only.

Examination

C l.!l_ US | For cULus examination, the Beckhoff /O System has only been investigated for risk of fire
and electrical shock (in accordance with UL508 and CSA C22.2 No. 142).
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For devices with Ethernet connectors
C 'g@ll_ US | Not for connection to telecommunication circuits.

Basic principles

Two UL certificates are met in the Beckhoff EtherCAT product range, depending upon the components:

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

e\ UL Jus

Almost all current EtherCAT products (as at 2010/05) are UL certified without restrictions.

» UL certification according to UL508 with limited power consumption
The current consumed by the device is limited to a max. possible current consumption of 4 A. Devices
with this kind of certification are marked by this sign:

C US LISTED

Ind. Cont. Eq.: 24TB

Use 4 Amp. fuse or
Class 2 power supply.
See instructions.

Almost all current EtherCAT products (as at 2010/05) are UL certified without restrictions.

Application
If terminals certified with restrictions are used, then the current consumption at 24 V . must be limited
accordingly by means of supply

« from an isolated source protected by a fuse of max. 4A (according to UL248) or

» from a voltage supply complying with NEC class 2.
A voltage source complying with NEC class 2 may not be connected in series or parallel with another
NEC class 2 compliant voltage supply!

These requirements apply to the supply of all EtherCAT bus couplers, power adaptor terminals, Bus
Terminals and their power contacts.
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6.3 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages:
http://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49(0)5246/963-0
Fax: +49(0)5246/963-198
e-mail: info@beckhoff.com
Beckhoff Support

Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

* support
+ design, programming and commissioning of complex automation systems
» and extensive training program for Beckhoff system components

Hotline: +49(0)5246/963-157
Fax: +49(0)5246/963-9157
e-mail: support@beckhoff.com

Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
 spare parts service
* hotline service

Hotline: +49(0)5246/963-460
Fax: +49(0)5246/963-479
e-mail: service@beckhoff.com
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