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1 Foreword

1.1 Notes on the documentation

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

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

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

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

Disclaimer

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

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

Trademarks

Beckhoff®, TwWinCAT®, TwinCAT/BSD®, TC/BSD®, EtherCAT®, EtherCAT G®, EtherCAT G10®, EtherCAT P®,
Safety over EtherCAT®, TWinSAFE®, XFC®, XTS® and XPlanar® are registered trademarks of and licensed by
Beckhoff Automation GmbH.

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

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

with corresponding applications or registrations in various other countries.

—
EtherCAT.

EtherCAT® is a 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!

A DANGER

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

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

A CAUTION

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

NOTICE

Damage to the environment or devices

Failure to follow the instructions associated with this symbol can lead to damage to the environment or
equipment.

® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

Version: 1.0 TS6220-TS6222
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1.3 Notes on information security

The products of Beckhoff Automation GmbH & Co. KG (Beckhoff), insofar as they can be accessed online,
are equipped with security functions that support the secure operation of plants, systems, machines and
networks. Despite the security functions, the creation, implementation and constant updating of a holistic
security concept for the operation are necessary to protect the respective plant, system, machine and
networks against cyber threats. The products sold by Beckhoff are only part of the overall security concept.
The customer is responsible for preventing unauthorized access by third parties to its equipment, systems,
machines and networks. The latter should be connected to the corporate network or the Internet only if
appropriate protective measures have been set up.

In addition, the recommendations from Beckhoff regarding appropriate protective measures should be
observed. Further information regarding information security and industrial security can be found in our

https://www.beckhoff.com/secquide.

Beckhoff products and solutions undergo continuous further development. This also applies to security
functions. In light of this continuous further development, Beckhoff expressly recommends that the products
are kept up to date at all times and that updates are installed for the products once they have been made
available. Using outdated or unsupported product versions can increase the risk of cyber threats.

To stay informed about information security for Beckhoff products, subscribe to the RSS feed at https://
www.beckhoff.com/secinfo.
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Introduction

2 Introduction

TwinCAT EtherCAT Redundancy is an extension option for the TwinCAT EtherCAT master offering cable
redundancy. From the last logical device, a cable is returned back to the master. The TwinCAT System
Manager is used for configuration and diagnostics.

In case of a single cable break/detachment all slaves can still be reached either from the primary or from the
secondary (redundancy) EtherCAT adapter. This fault has to be resolved before the next fault can be
handled.

Now it is not possible to combine EtherCAT redundancy with Distributed clocks or with Hot Connect.

Configuration
The configuration of the redundancy can be done via the Advanced Settings of the EtherCAT-Adapter.

It is necessary to select a second EtherCAT adapter as the redundancy adapter. The adapter can be
selected in the System Manager via the search button.

Also, the redundancy port needs to be declared, which is (the logically last EtherCAT slave), attached to the
redundancy adapter. The System Manager shows all available EtherCAT ports of the EtherCAT slaves in a

drop-down list.

See samples below.

Diagnostics

In case of a cable failure the break location can be detected via the SlaveCount (SlaveCount <> 0) and via
SlaveCount2 (SlaveCount2 < CfgSlaveCount). CfgSlaveCount is located in the InfoData of the EtherCAT
Master. These counters can be mapped to the PLC for evaluation.

l Redundancy.tsm - TwinCAT System Manager

File Edit Actions View Options Help

l Redundancy.tsm - TwinCAT Systern Manager

File Edit Actions Yiew Options Help

DEwed|sa) s B Syt Do (@] 3= ea v BB
H SYSTEM - Configuration Mame Online ﬂ SYSTEM - Configuration Mame Online
! ELCC' CCD”f;_gu"ati?” & Frm0state 0:0000 () ' ELCC' Cg”“:f”"“i?” 1 Frm05tate 0x0000 (0)
= vo.c °:_'9“_' i_“”” T Frm0WeState 00000 (0) = vo.-c °:_'9“_' i_t'm 1 Frm0WeState 0x0000 (0}
B g ﬂ 1.,O°D”E"r?:: en &1 SlaveCount 0:0000 (1) | - i ﬁ I.,O%”E"r?:; on %1 SlaveCount 040004 (4]
.5 Device 2 (EtherCAT) %[ SlaveCount2 00004 (10} I 5.5 Device 2 (EtherCAT) %[ SlaveCount2 00006 (5}
&1 DevState 0:0000 (0} T DevState 00000 (0}

..=fm Device 2-Image
..=fa Device 2-Image-Info
8 Il inpus|

-l Outputs

- § InfoData

-l Term 9 (EKL100}
- § InfoData

- § Term 10 (EL1008)
[j---.ij Term 11 (EL2008]

-5 Box12 (BK1120)
S8 Term 1 (EKLL0L)
o %1 1D

-8 WcState

@@ InfoData

- ¥ Term3 (ELL004)
[]....a Term 4 (EL2008)
25 Term 5 (EL2410)
- Term 6 (EL2008)
[]...ﬁj Term & (EK1110)

all slaves seen on 2nd
master

..=¥= Device 2-Image
..=¥a Device 2-Image-Info
R Inputs|
- @l Outputs
@@ InfoData
S Term® (EK1100)
- § InfoData
- § Term 10 (EL1008)
@-™ Term 11 (EL2008)

- Box12 (BK1120)

- g‘[ b}

- § WcState

- ‘ InfoData

- § Term 3 (ELLO04)
- ™ Term 4 (EL2008)
@™ Term 5 (EL3410)
- Term 6 (EL2008)
-], Term 8 (EK1110)

1st master sees all
slaves until the break
location,

2nd master sees all
slaves from the other
side of the break
location

Additionally, the states of the EtherCAT slaves can be evaluated. The break location is shown as a pair of
missing links, on the outgoing port (i.e., Port B) of one EtherCAT slave and the ingoing port (i.e., Port A) of
the logically following EtherCAT slave.
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! Redundancy - TwinCAT System Manager
File Edit Actions VYiew Options Help
DE@SHE|E G| 2R 0 = aavdd ds @l 2 Qe el
- Bl SVSTEM - Configuration -
0 O I . -
B 1C - Configuration | General | Adapter | EtherCAT | Online | CoE - Online |
..M PLC - Configuration .
=-J8 /0 - Configuration HD s b s chc
o 58 10 Devices i 1 1001 Temm 8 (EK1100) op 0.0.0
(.5 Device 2 (EtherCAT) .31 i 1? lerm 11 E:jz gg
=4 Device 2 image i b Bzxmu BK120) op .
-.=¥= Device 2-Image-Info W s 1065 Temn 1 :EK'I‘I"‘I: op .
® 25'3: N §6 1005 Tem 3(EL1004) oP 0.0
R Lutputs M 7 1007 Tem 4{EL2008) oP 0.0
- § InfoData " 3 1003 Tem 5(ELS410) op 0.0
D"'J;’? Term 3 (EK1100) B 5 1003 Tem 5 (EL2008) oe 0.0
G-l Box12 (BK1120) "L.10 1010 Tem 8(EKI110) oP 0
- Term 1 (FK1101)

! Redundancy - TwinCAT System Manager
File Edit Actions View Options Help

N E2RE|s B2 |43 |5

&5 v

L+ \@|%|EQ@]|‘;@|®E

ga & O

=B SYSTEM - Configuration "
: Online - Ol
1 N - Configuration | General | Adapter | EtherCAT | | CoE - Online |
.8 PLC - Configuration .
&l 170 - Configuration r\.ln Addr  Name State CRC
o B 1/0 Devices i} 1 1001 Tem 8 (EK1100) OF 0.0.0
B_‘= Device 2 (EtherCAT) .g £ 1002  Temn 10 (EL1008) OF U, u
. H3 1002 Tem 11(ELZ008) oF 0
Device 2-Image ) : !
+ . ? Tl 2 1004 Box 12 (EK1120) break OF LNK_MIS B 0
w.=f= Device 2-Image-Info g - .
0§ Inputs 5 005  Tem 1{EK1101) location QP LNK_MIS & 00,0
B nputs i6 1006 Tem 3(EL1004 P 0,0
- 8§ Outputs B 71007 Tem 4 (EL2002) oP 0.0
- § InfoData W g 1008 Tem 5(ELS410) oF 0.0
H-Jf Term 9 (EK1100) B3 1003 Tem 6(EL2008) op 0.0
7 Box12 (BKLL20) "l.10 1010 Tem 8 (EK1110) oF 0
°|j Term 1 (EK1101)
Sample A
The redundancy ring is closed via the Port B of the EK1110.
Advanced Settings
-- State Machine Mode
- Cyelic Frames
. Distributed Clocks Redundancy Mode
EcE Support 0O
= Redundancy Same Adapter
m (@ Second Adapter
=- Diagnosis
Description: Local Area Connection 3 {TwinCAT-Irtel PCl Bthemet Adapter £2)
Device Name: “DEVICE.{91B850398-68B0-4C30-BDD7-E78A15F55095)
MAL Address: 0001050059 o ( Search... J
IF Address: 152.168.0.195 (255.255.255.0) [ Compatible Devices... ]
Redundancy Port: Tem 2 {(EK1110} - B v]

In case of a cable failure the break location is shown in the Topology View Online.
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X Topology

View Offline  Cnline

"

X Topology
View Offline

Online

& A
TOH |

primary adapter

Sample B

The redundancy ring is closed via the Port C of the EK1101.

redundancy adapter

2.
/

& U?J/

& OF M

primary adapter

break location

2.
/

redundancy adapter

Advanced Settings
[#- State Machine Mode
-- Cyclic Frames
. Distributed Clocks Redundancy Mode

EcE Support O Off
El F{edundancy

Same Adapter

--DIEQHDSIS

Description:
Device Name:

MAC Address:

@ Second Adapter

Local Area Connection 3 (TwinCAT-Intel PCl Bthemet Adapter #2)

00 01 05 00 59 df (

“DEVICE.{31B50358-£8B0-4C50-B0 D 7-ETBA1EFEE055}

Search... ]

|F Address:

152.168.0.135 (255.255.255.0)

[ Compatible Devices... ]

Redundancy Port:

Tem 1{EK1101}-C

In case of a cable failure the break location is shown in the Topology View Online.

| Tepelogy

View Offline  Online

& | Topeology
View Offline

Cnline

@ .
| - e

break location

&i#
& 05w

primary /
adapter primary
P a adapter ﬁ
redundancy adapter redundancy adapter
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3 Installation

The setup enables the EtherCAT Redundancy on the PC, on which the installation takes place.

There are three levels for EtherCAT Redundancy defined by the product key:
- for up to 250 used EtherCAT slaves

- for up to 1000 used EtherCAT slaves

- for more than 1000 used EtherCAT slaves

Requirements:

TwinCAT 2.10 Build 1340 or higher resp. TwinCAT 2.11 Build 1536 or higher.

TS6220-TS6222 Version: 1.0 11






More Information:
www.beckhoff.com/en-en/products/automation/twincat/tsxxxx-

twincat-2-supplements/ts622x.html

Beckhoff Automation GmbH & Co. KG
Hilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 9630
info@beckhoff.com
www.beckhoff.com
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