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1 Foreword

1.1 Documentation issue status

Version Comment

2.0 Structure adoption, technical data added

1.1.0 Chapter "Shared Device" added, EC LED description
corrected, changed the tree view

1.0.0 1st version

Firmware and hardware versions
The software version for the profinet device supplement is part of the TwinCAT build number.

The firmware and hardware version (delivery state) for the EL6631-0010 can be found in the serial number
printed at the side of the terminal.

Syntax of the serial number
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.: 12 06 3A 02:

12 - week of production 12
06 - year of production 2006
3A - firmware version 3A

02 - hardware version 02

1.2 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-portfast  |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)

TS6270 Version: 1.2 5
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Notes

* The order identifier is made up of
- family key
- type
- version

» 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.

Each revision usually has an associated XML description (ESI, EtherCAT Slave information), which is

available for download from the Beckhoff webpage.

« Type, version and revision are read as decimal numbers.

Serial number

Beckhoff EtherCAT devices usually have an 8-digit serial number, which is printed on the device or attached

to it on a sticker. This serial number indicates the construction condition on delivery.

Syntax of the serial number
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.: 12 06 3A 02:

12 - week of production 12
06 - year of production 2006
3A - firmware version 3A

02 - hardware version 02

Examples of serial number data

serial no.|35100403

Fig. 2: CU2016 Switch

6 Version: 1.2
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EK1100
Ser. Nr.[26080618]

Made in
BECKHOFF - D 33415 Verl
www beckhoff.com

Fig. 3: EK1100 EtherCAT coupler

1.3 Notes on the documentation

This description is intended exclusively for trained specialists in control and automation technology who are
familiar with the applicable national standards.

For installation and commissioning of the components, it is absolutely necessary to observe the
documentation and the following notes and explanations.

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

The responsible staff must ensure that the application or use of the products described satisfies all
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 notice.

No claims to modify products that have already been supplied may be made on the basis of the data,
diagrams, and descriptions in this documentation.

Trademarks

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

If third parties make use of designations or trademarks used in this publication for their own purposes, this
could infringe upon the rights of the owners of the said designations.

Patents

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

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

and similar applications and registrations in several other countries.

EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The distribution and reproduction of this document as well as the use and communication of its contents
without express authorization are prohibited.

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

TS6270 Version: 1.2 7
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1.4 For your safety

Safety regulations

Read the following explanations for your safety.
Always observe and follow product-specific safety instructions, which you may find at the appropriate places
in this document.

Exclusion of liability

All the components are supplied in particular hardware and software configurations which are 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 technology who are
familiar with the applicable national standards.

Signal words

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

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

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

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

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

Version: 1.2 TS6270

0]



BEGKHOFF Foreword

1.5 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.

TS6270 Version: 1.2 9
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2 TwinCAT Supplement

2.1 TwinCAT 2.10

211 PROFINET device integration under TwinCAT 2.10

® Installation

There is no installation version for the TwinCAT 2.10 version available. Please update to TwinCAT
2.11 or refer to the Beckhoff Support.

1. Integration of the PROFINET protocol

First, a real time Ethernet device must be added. This interface must be assigned to an adaptor class. This is
composed of the MAC and IP address of the network card.

Hence, for example, if a CX9000 is to be parameterized, the target system must first be accessed remotely;
the corresponding Ethernet port can subsequently be selected.

A PROFINET protocol is subsequently appended using the right mouse button. Precisely one TwinCAT
device protocol can be appended!

= B /O Devices I ‘ Ty

=B d Device 1 (RT-Etherng

== Device 1-Image | " Append Box...
# %' Inputs Append Profinet Controller Protocol
* ‘l_ Outputs Append Profinet Device Protocol
&8 Mappings
Append Ethernet/IP Slave Protocol
Append IEEE 1588 PTP Protocol

The NetID used can be found under the "Protocol" tab. It is required for an ADS access, for example.
Besides that, there is a possibility in the "Sync Task" tab to append a free-running task for PROFINET
communication (this is recommended). Real time communication can hence run independent of a PLC task.
For performance reasons, however (e.g. in the case of a CX9000), the Sync Tasks can be dispensed with
and standard mapping takes place, i.e. a PLC task, for example, must be running in order for PROFINET
communication to be possible.

E‘! SYSTEM - Configuration SRR R R i
B 1C - Configuration | General | Protocol | Sync Task |

- PLC - Corfiguration

E|! I/ - Configuration
Elﬁ I/ Devices

Sethngs
i Standard (wia Mapping)

=-&F Device 1 (RT-Ethernst) (%) Special Sync Task
-I- Device 1-Image
- &1 Inputs | Task 1 | [ Create new [/0 Task ]
-] outputs

= ifﬁ? Profinet I Device Protocol

- 0x1020
-85 bopriodevice
=] E'E Mappings Sync Task
@@ [Task 1 -Devicel (RT-Eth k T
ag [Tas evicel | ernekl] i Task 1
Cycleticks: L »| [1.000 | oms
[} &djustable by Protacal

Pricirity:

Next, a box is integrated in the form of a GSDML (right click on "PROFINET 1/O Device Protocol"). In
TwinCAT it is also possible to configure several virtual PROFINET devices. Each device is again to be
viewed as its own adaptor, i.e. each virtual device is assigned a default MAC address from a reserved range.

10 Version: 1.2 TS6270
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To avoid possible address conflicts, the MAC of virtual devices can also be changed. The name which the
device was given in the strand (or in the "General" tab) is also taken as a PROFINET station name following
a restart. On the basis of different MAC addresses and names, a PROFINET controller can now distinguish
several devices in the strand. In turn, the individual virtual devices can then be linked with terminals from the
E-bus, e.g. via a PLC task. As a result of this, for example, several EL6601 terminals in the E-bus can be
configured as individual PROFINET devices!

In PROFINET, different user profiles can be defined within a device (API - Application Process Instance). In
Twin CAT, precisely one APl is permitted / supported per device!

In accordance with PROFINET, the DAP (Device Access Point) is always defined on slot 0. Device-specific
data is defined in it. In accordance with PROFINET, several DAPs can be defined; however, in TwinCAT
there is currently precisely one!

2. Process data

The process data can be inserted from slot 1. This takes place by integrating the desired module in the API.
Each module (slot) has at present precisely one sub-module (sub-slot). The configuration of the modules and
hence the creation of the process data image on the PROFINET side takes place by means of specifying
data types / data widths (e.g. byte, word, dword, float 32).

The designation of the inputs and outputs always takes place in TwinCAT from the TwinCAT point of view,
i.e. the inputs are from the PROFINET point of view (from the controller) the outputs! Therefore the data of
the PROFINET 1/O devices is represented as follows:

[=)-4%2% Praofinet I/ Device Prokocol
(=& cxpnio0g
- &1 Inputs
- §] Outputs
= AP0
=228 DAP Module
(=B submodule 1
&1 Inputs
& outputs
=828 1 Word Input
(=B submodule 1
&1 Inputs
= @] Outputs
-l 1 waord Input
=88 1 whard Output
(=B submodule 1
=l %T Inputs
gt 1 word Output
& outputs

This representation applies only to the TwinCAT PROFINET device, in the case of a TwWinCAT PROFINET
controller, the view will correlate again!

3. General Settings

In the "PROFINET Device" tab, the Instance ID and the PN Frame ID as well as the Client and Server UDP
port can be changed. However, the default settings suffice for normal operation!

TS6270 Version: 1.2 1
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Gereral| Device | Diagnosiz | ADS

Adapter Properties
MAC Addrezs
Q0-02-63-D7-YE-EC

YWendorl D Drevicel D
00120 Dx0021

Generate Station Mame fram Control

Inztance Properties

1] Server UDF Part
Q=0000 I=C350

Framel[D Client UDF Paort
Q=Co00 0=C351

There is a second possibility to assign the PROFINET station name. This is comparable with the DIP
switches in the BK9103 and can be carried out via a PLC task. For activation, "Generate Station Name from
Control" must be activated. For clarification, 000 will be appended to the previous tree names (default:
"tcpniodevice").

® Tree name

1 This tree name no longer corresponds to the PROFINET station name! The Ctrl WORD of the PN
protocol is used as an aid to assigning names, i.e. the number entered (value range 0 — 255) will be
appended to the previous station name. In addition, the Ctrl WORD must be linked to a task. It is
subsequently necessary to restart TwinCAT. If, for example, the task now specifies a value of 11 for
the linked Ctrl WORD, its previous station name will change from, for example, "tcpniodevice" to
"tcpniodevice011". The current tree name remains "tcpniodevice000".

The current station names and the IP configuration used can be checked via the "PROFINET diagnosis" tab.

4. Cycle times
The device can be operated in the minimum cycle time of 1 ms defined by PROFINET!

If TwinCAT is operated in FREERUN mode, care must be taken that the freerun cycle set is not longer than
the PROFINET cycle!

12 Version: 1.2 TS6270
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(#) Own Adapter Instance

Description: TwinCAT BT [TwinCAT-Intel PCI Ethemet Adapter - Paketplaner
Device Name: YDEWVICEN{BEI21CEE-2344-4ADE-B738-2DEBEAD 7D 45E}

MAC Address: 00 02 b3 d7 b ec ( Search.. |
IF Address: 169,254, 200,175 [255.266.0.0] [ Compatible Devices... ]

[ Promiscuous Mode [use with Netmonwireshark only)]
[]irtual Device Mames

{3 Shared Adapter Instance

Freemn Cycle [mz):

If TwinCAT is to be operated in RUN mode, a task must be created. In the simplest case, this is the
aforementioned SyncTask. The call time for the task must not be longer than the PROFINET cycle time! If a

second task is created, e.g. for the PLC, this can also run more slowly.

M=

B Unbenannt - TwinCAT System Manager
File Edit Actions ‘Wiew Options Help
DEew @ &
= SYSTEM - Configuration

+-48 Real-Time Settings

=-[B% additional Tasks o
Mame: Task 1 Part: 3m 3]

=-[B3 Task 1
=} Task 1-Image Autn gtart Options

g Inputs [ st Priority Management 1140 at task begin
Cukputs 5 o
¥ Route Settings Eriarity: 1 &3 [ Disable
= -NPC-‘ T(C:::Slgcilbrfaifot: Cycle ticks: 1 3 1.000 ms [] Create symbals
BA PLC - Configuration [ Start tick [modula);
= - 1/ - Configuration !
= B9 1/0 Devices [ 5eparate input update
=% Device 1 (Profinet Device) [ Extern sprc
+ Device 1-Image
+- &t Inputs
& ’l Outputs
+- T tepniodevicendd
i’% Mappings

B EeaavsHR At ® e BQR (W€D 2

Task | Dnline

[(Jwaming by exceeding

LComment;

Ready Local (172.16.3.220,1.1)  [etlglyieyyletal)
In the case of less powerful devices (e.g. CX1000, CX9000 with E-bus), the CPU load may reach its limits.
However, the performance can be improved again by means of the following considerations/measures:

» Can | work with just one PLC task?

* Does the cycle time have to be 1 ms?

« If two tasks are used, can the PLC task time be shortened?

» Will several virtual PROFINET devices by required?

TS6270 Version: 1.2 13
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2.2 TwinCAT 2.11

2.2.1 Technical data - PROFINET RT

When using TwinCAT 2.11, all the target systems, for instance the CX Controllers, must have TwinCAT
version 2.11 installed.

Technical data Supplement

PROFINET version RT Class 1 ConformanceClassB

Number of device interfaces )" 8

Topology variable

Quantity of user data per device, maximum one Ethernet frame length )?
1500 bytes of user data, inc. IOPS and IOCS

Cycle time =21 ms

)' see the chapter on virtual PROFINET devices
)* Depending on the cycle time, the PROFINET cycle time, and the CPU being used

® Conditions required for operation
1 * Only Ethernet cards with Intel chipset are allowed.
* RealTime Ethernet driver must be installed.
* No other RealTime protocols must be connected through this interface.

» The real-time capability can only be guaranteed in the transmit direction; in the receive direction,
the possibility of incorrect use means that it cannot be guaranteed. This might, for example, be
the copying of large quantities of data through this interface.

It is recommended that the PROFINET network is separated from other networks.

2.2.2 PROFINET device integration under TwinCAT 2.11
This description applies to the PROFINET DEVICE Supplement.

@® Installation

1 For an accurate installation you have to install at least TwinCAT 2.11 Build 1546. If you use an older
TwinCAT version, we recommend an update. If you need further assistance, please refer to the
Beckhoff Support.

1. Integration of the PROFINET protocol
A PROFINET device must first be added.

14 Version: 1.2 TS6270
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Insert Device Iﬂ
Tope: =3 Beckhoff Lightbus

e
4110 1170 Lightbus FC200%, P 5
A0 1170 Lightbus C1220, 154

-1 [1/0 Lightbus Master ELET20, EtherCAT
-1 [1/0 Lightbus C1200 [2 Telegrams]

~AG 120 Lightbus Master C<1500-M 200, PC104
~A0 (120 Lightbus Slawve C1500-B200, PC104
-5 Profibus DP

- Profinet

—agge Profinet |0 Controller [RT]

|13

m

--gggs Profinet | /0 Controller CCAT [RT) A Target Type
—agge Profinet |0 Controller ELEE3N [RT), EtherCAT @ PC only
-aggg Profinet [ /0 Controller ELEE3Z [RT + IRT), EtherCAT b
--gggs Profinet |/0 Device [RT) ) CX only
-aggg Profinet [/0 Device CCAT [RT) ©) BX anly
74 Profinet |40 Device ELEEZ1-0010 [RT], EtherCAT & Al
[-€if CAMopen _ -
Mame: Device 1
L e

® Network card

1 If no card is found, either the TwinCAT is not in Config mode, or the real-time Ethernet driver has
not been installed properly.

This interface must be assigned to an adaptor class. This is composed of the MAC and IP address of the
network card. Look for the corresponding network card by using "Search".

Gieneral | Adapter |F'F|DFINET Sync Taszk

(%) Own Adapter Instance
Description:

Device Mame:

MAC Address: 00 00 00 00 00 00 [ Search,.. |

P Address: 0.0.0.0(0.0.00) | Compatible Devices... |

[ Promizcuous Mode [uze with MetmonMireshark only]
[J¥irtual Device Names

(7 Shared Adapter Instance
Adapter:

Freerun Cycle [mz): 4 {ﬁ

MAC address::
MAC address of the Ethernet card (read-only)

IP address:
IP address of the card (read-only). The IP address is read from the operating system, and has nothing to do
with the PROFINET IP address that will be used later.

TS6270 Version: 1.2 15



TwinCAT Supplement BEGKHOFF

IP address of the network card

o

1 Please note, that the IP address of the PROFINET Device and the IP address of the Ethernet card
must not be the same! The PROFINET driver uses a virtual IP address, which must differ with the
IP address of the OS!

Promiscuous Mode:
This is required in order to record Ethernet frames, and should normally be switched off.

Virtual Device Names:
A virtual name is used for the network card.

Shared Adapter Interface:
Is included for compatibility reasons, but can not be used with PROFINET..

Free Cycle:
Cycle time in Config mode (no real-time). If TwinCAT is operated in FREERUN mode, care must be taken
that the freerun cycle set is not longer than the PROFINET cycle!

If, for example, a CX9000 is to be parameterized, the target system must first be accessed remotely; the
corresponding Ethernet port can subsequently be selected.

The NetID used can be found under the "Protocol" tab. It is, for instance, necessary for an ADS access.
Besides that, there is a possibility in the "Sync Task" tab to append a free-running task for PROFINET
communication (this is recommended). This allows the RealTime communication to run independently of a
PLC task. For performance reasons, however (e.g. in the case of a CX9000), the Sync Tasks can be
dispensed with and standard mapping takes place, i.e. a PLC task, for example, must be running in order for
PROFINET communication to be possible.

A PROFINET protocol is then added by means of the right mouse button. Precisely one TwinCAT device
protocol can be appended!

= 110 - Corfiguration
=B 1/O Devices [
=& Dewvice 1 (Profinsk Pewicah
=t Device 1-m| Tag Append Box...
- &1 Inputs :
- @] Outputs M Delete Device

&8 Mappings
@ online Reset

A Box in the form of a GSDML is then integrated (right mouse button on "PROFINET Device").

16 Version: 1.2 TS6270
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TwinCAT Supplement
Insert Box
Type: =-E2t Beckhaff Automation GrbH Ok
ﬂj EF3300 [Buzcoupler, PROFIMET [0 - EtherCAT]
T PMTC Device [TwinCAT Device Interface, PROFIMET 10]
& Miscellaneous
ultiple:
1 &
M ame: Bow 1

Integration with any Ethernet interface without port diagnosis according to Version 2.0 without LLDP.

Insert Device Box 2 (PHIO TC Device)
tadule DAP
adule E prs
Tupe: TwinCAT Device V2.0

TwinCAT Device W21, 1 Part
TwinCAT Device W21, 2 Port

Comment: | %endorMame: Beckhotf, OrderMumber: TwinCAT PH

Device, TwinCAT PLC PROFINET 140 Device with 1/0,
WO

Integration with a simple Ethernet interface (without switch, for example the CX1010 or FC90xx) with port
diagnosis according to Version 2.1.

TS6270
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-~

Insert Device Box 3 (PHIO TC Device)

kodule DA

Type: TwinCAT Device W2.0
TwinCAT Device W21, 1 Part
TwinCAT Device W21, 2 Port

Comment: | %endorMame: Beckhotf, OrderMumber: TwinCAT PH
Device, TwinCAT PLC PROFINET 140 Device with 1/0,
W21, 1 port diagnostic supported

Integration with a switched Ethernet interface (the CX1020, for example) with port diagnosis according to
Version 2.1.

Insert Device Box 3 (PHIO TC Device]

kodule DAPs

Type: TwinCAT Device W2.0
TwinCAT Device W21, 1 Port
TwinCAT Device W21, 2 Port

Comment: YendorMame: Beckhotf, OrderMumber: TwinCAT PH
Device, TwinCAT PLC PROFINET 140 Device with 1/,
W21, 2 port diagnostic [for Cx] supported

Virtual PROFINET device

Itis also possible in TwinCAT to configure several virtual PROFINET devices (a maximum of 7 in the
Supplement, and 1 in the EL6631-0010). Each device is again to be viewed as its own adaptor, i.e. each
virtual device is assigned a default MAC address from a reserved range. To avoid possible address conflicts,
the last byte of the MAC address of virtual devices can also be changed. The name which the device was
given in the strand (or in the "General" tab) is also taken as a PROFINET station name following a restart.
On the basis of different MAC addresses and names, a PROFINET controller can now distinguish several
devices in the strand.

It is therefore possible to use 8 devices per Ethernet interface in the PROFINET Device Supplement, and to
communicate with 8 different PROFINET controllers.

18 Version: 1.2 TS6270
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In PROFINET, different user profiles can be defined within a device (API - Application Process Instance).
Precisely one APl is permitted / supported for each device in TwinCAT.

In accordance with PROFINET, the DAP (Device Access Point) is always defined on slot 0. Device-specific
data is defined in it. In accordance with PROFINET, several DAPs can be defined; however, in TWinCAT
there is currently precisely one!

2. Process data

The process data can be inserted from slot 1. This takes place by integrating the desired module in the API.
Each module (slot) has at present precisely one sub-module (sub-slot). The configuration of the modules and
hence the creation of the process data image on the PROFINET side takes place by means of specifying
data types / data widths (e.g. byte, word, dword, float 32).

The designation of the inputs and outputs always takes place in TwinCAT from the TwinCAT point of view,
i.e. the inputs are from the PROFINET point of view (from the controller) the outputs! Therefore the data of
the PROFINET I/O devices is represented as follows:

[=-aga¢ Profinet I/O Device Protocol
=) &% cxpn0on
& %T Inputs
& ‘l Cukputs
= APID
= B8 DAP Module
=B Submodule 1
%T Inputs
‘l Cutputs
= BB 1 word lnput
=B Subrmodule 1
%T Inputs
= §l Outputs
-4l 1'Ward Input
= BE 1 Wword Dutput
=B Submodule 1
= %T Inputs
gl 1 word Output
‘l Cutputs

This representation applies only to the TwinCAT PROFINET device, in the case of a TwinCAT PROFINET
controller, the view will correlate again!
3. General settings

The instance ID can be changed on the "PROFINET Devices" tab. However, the default settings suffice for
normal operation!
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General | Device | Diagnosis | A0S

Adapter Properties
MAC Addreszs
00-02-B3-07-7B-EC

YendorlD DrevicelD
0x0120 0=0021

Generate Station Mame from Control

|nztance Properties

] Server UDF Part
0000 0=C350

FramelD Chent UDF Part
O=Co00 O=C351

There is one further way of assigning the PROFINET station name. This is comparable with the DIP switches
in the BK9103 and can be carried out via a PLC task. For activation, "Generate Station Name from Control"
must be activated. For clarification, 000 will be appended to the previous tree name (default: "tcpniodevice").

® Tree name

1 This tree name no longer corresponds to the PROFINET station name! The Ctrl WORD of the
PROFINET protocol is used to help assign a name. This means that the number that is entered
(range of values 0 - 255) is appended to the existing station name. In addition, the Ctrl WORD must
be linked to a task. It is subsequently necessary to restart TwinCAT. If, for example, the task now
specifies a value of 11 for the linked Ctrl WORD, its previous station name will change from, for
example, "tcpniodevice" to "tcpniodevice011". The current tree name remains "tcpniodevice000".

The current station names and the IP configuration used can be checked via the "PROFINET diagnosis" tab.

4. Cycle times

The device can be operated in the minimum cycle time of 1 ms defined by PROFINET!

20
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TwinCAT Supplement

(%) Own Adapter Instance

Description: TwinCAT BT [TwinCAT -Intel PCI Ethernet Adapter - Paketplaner-|

Drevice Name: “DEYICENBE321CEE-2344-44D 6-B738-2DESEAD 7D 45E )

MAL Address: 00 02 b3 d7 7b ec | Search... |

P Address:

169,254, 200,175 [255,255.0.0] [ Compatible Devices... |

[ ] Promiscuous Mode [use with Metmonswireshark only]

[ ]*irtual Device Mames

() Shared Adapter Instance

Freerun Cycle [mz);

If TwinCAT is to be operated in RUN mode, a task must be created. In the simplest case, this is the
aforementioned SyncTask. The call time for the task must not be longer than the PROFINET cycle time! If a
second task is created, e.g. for the PLC, this can also run more slowly.

l Unbenannt - TwinCAT System Manager g@
File Edit Actions View Options Help
DEwE 4 B B EHepvdd L@ 8Q2 e @@ 7
= SYSTEM - Configuration :
+-i Real-Time Settings ek e
=-[B% additional Tasks s
= Tl gl Narne: Task 1 Port: a0 2
=f= Task 1-Image Auto start Options
91 Inputs [ Auka Priarity Management 1140 at task begin
$§ cutputs 5 -
%% Route Settings Eriority: 1 (] [ Disable
B, TCOM Objects Cocle ticks: [&]
wele ticks: 1 e 1.000 ms
B rC - Configuration = [ Create symbols
B# PLC - Corfiguration [ Start tick [rmodula):
= !gf ;IE)DSZEE::IDH [ 5eparate input update
=& Device 1 {Profinet Device) [ Extem sync
+ Device 1-Image 5 )
e %T Inputs [Iwarning by exceeding
+ - g outputs
+- T8 tepniodeviced0o
i’ﬁ Mappings
LComment;
Ready Local {172,16,3.220,1,1)  [elslgliie Jlatal]

In the case of less powerful devices (e.g. CX1000, CX9000 with E-bus), the CPU load may reach its limits.
However, the performance can be improved again by means of the following considerations/measures:

* Is it possible to work with just one PLC task?

» Does the cycle time have to be 1 ms?

« If two tasks are used, can the PLC task time be shortened?
» Will several virtual PROFINET devices by required?
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3 PROFINET EL6631-0010

@ im
@ R/t
[ W10

The EL6631-0010 PROFINET IO Device (Slave) Terminal enables simple exchange of data between
EtherCAT and PROFINET IO. It is a device in the EtherCAT strand, which can consist of up to 65,535
devices. The EL6631-0010 has a 3-port switch. Two ports are fed to the outside on RJ-45 sockets. This
allows the I/O stations to be structured as a line topology, as a result of which the wiring is simplified. The
maximum distance between two devices is 100 m.

Protocols such as LLDP or SNMP can be used for network diagnostics.

3.1 EL6631-0010 - Technical data

Requirements

Technical data

EL6631-0010

Bus system

PROFINET RT Device

Number of Ethernet ports/channels

2

Ethernet interface

10BASE-T/100BASE-TX Ethernet with 2 x RJ45

Cable length

up to 100 m twisted pair

Transfer rate

10/100 Mbit/s, IEEE 802.3u Auto negotiation, half- or full duplex
at 10 and 100 Mbit/s possible, settings automatically

Diagnosis Status LEDs
Power supply via E-Bus
Current consumption E-bus typ. 400 mA

Electrical isolation

500 V. (E-Bus/Ethernet)

Bit width in the process image

variable (max. 2 kByte for inputs and outputs)

Configuration via TwinCAT System Manager
Weight approx. 75 g
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Technical data

EL6631-0010

Operating temperature

0°C ... +55°C

(aligned in horizontal installation position)
0°C ... +45°C

(for all other installation positions,

see advice [P 28])

Storage temperature

-25°C ... +85°C

Relative humidity

95 %, no condensation

Dimensions (W x H x D)

approx. 26 mm x 100 mm x 52 mm (width aligned: 23 mm)

Mounting [P 25]

on 35 mm mounting rail according to EN 50022

Vibration/shock resistance

according to EN 60068-2-6 / EN 60068-2-27, EN 60068-2-29

EMC immunity/emission

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

Protect. class

IP 20

Installation position

see advice [P 28]

Approval

CE
Ex[» 31]
UL [» 511

3.2 EL6631-0010 - LEDs

EtherCAT RUN

PROFINET RUN/ERR

' I
aln -
@ PRwmEn -
@ Fikn

PROFINET ERR

F 3

PROFINET LINK/ACT

F

LEDs for EtherCAT diagnosis

PROFINET LINK/ACT

LED Display

Description

RUN  |green |off

State of the EtherCAT State Machine:
INIT = Initialization of the terminal
BOOTSTRAP = Function for firmware updates of the terminal

TS6270
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LED Display Description

flashing State of the EtherCAT State Machine:

200 ms PREOP = Setting for mailbox communication and variant standard
settings

off (1's) State of the EtherCAT State Machine:

on (200 ms) SAFEOP = Channel checking of the Sync Manager and the Distributed
Clocks.
Outputs stay in safe operation mode.

on State of the EtherCAT State Machine:
OP = Normal operation mode, mailbox- and process data communication
possible

LED diagnosis PROFINET RUN/Err

Colour green |Colour red Meaning
on off EL terminal is parameterized
off (1 s) off EL6631-0010 does not have an IP address
on (200 ms)
flashing off EL6631-0010 still has not received a PROFINET name
200 ms
off flashing Terminal starts
200 ms

LED diagnosis PROFINET Err

Colour green |Colour red Meaning
on off EL terminal is exchanging data
flashing off EL terminal is exchanging data, but the provider status is stopped
200 ms
off (1 s) off EL terminal is exchanging data, but the modules are different
on (200 ms)
off flashing No AR established,
500 ms establishment of connection has not been initialized
flashing flashing Identify EL terminal through PROFINET "flashing"
500 ms 500 ms

LEDs starting up

Run PN Run/ |PN Err |Meaning
Err
off off off No electrical voltage connected to E-bus. The EL6631-0010 must be
exchanged if EtherCAT terminals behind it need to function.
off off red on |EL terminal is starting up; after approx. 10 seconds, the LED should go out. If
this does not happen, the EL6631-0010 module must be exchanged.

3.3 Mounting and wiring

3.3.1
Terminal Modules und EtherCAT Modules of KMxxxx and EMxxxx series, same as the terminals of the
EL66xx and EL67xx series can be snapped onto the following recommended mounting rails:

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

* DIN Rail TH 35-15 with 1,5 mm material thickness

Recommended mounting rails
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@ Pay attention to the material thickness of the DIN Rail

1 Terminal Modules und EtherCAT Modules of KMxxxx and EMxxxx series, same as the terminals of
the EL66xx and EL67xx series does not fit to the DIN Rail TH 35-15 with 2,2 to 2,5 mm material
thickness (according to EN 60715)!

3.3.2 Mounting and demounting

The terminal modules are fastened to the assembly surface with the aid of a 35 mm mounting rail (e.g. DIN
rail TH 35-7.5 according to EN 60715a).

Risk of electric shock and damage of device!

Bring the bus terminal system into a safe, powered down state before starting installation, disassembly or
wiring of the Bus Terminals!

Mounting
 Fit the mounting rail to the planned assembly location.

P

0000

e e
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@

0000

P

and press (1) the terminal module against the mounting rail until it latches in place on the mounting rail
2).
+ Attach the cables.

A

Demounting

* Remove all the cables. Thanks to the KM/EM connector, it is not necessary to remove all the cables
separately for this, but for each KM/EM connector simply undo 2 screws so that you can pull them off
(fixed wiring)!

» Lever the unlatching hook on the left-hand side of the terminal module upwards with a screwdriver (3).
As you do this

o an internal mechanism pulls the two latching lugs (3a) from the top hat rail back into the terminal
module,

o the unlatching hook moves forwards (3b) and engages

*,
w

o4

oooao
oooao

-

e e e
A

* In the case 32 and 64 channel terminal modules (KMxxx4 and KMxxx8 or EMxxx4 and EMxxx8) you
now lever the second unlatching hook on the right-hand side of the terminal module upwards in the
same way.

* Pull (5) the terminal module away from the mounting surface.
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oooao

e

3.3.3 Mounting and demounting

A

The terminal modules are fastened to the assembly surface with the aid of a 35 mm mounting rail (e.g. DIN
rail TH 35-7.5 according to EN 60715a).

Risk of electric shock and damage of device!

Bring the bus terminal system into a safe, powered down state before starting installation, disassembly or
wiring of the Bus Terminals!

Mounting
 Fit the mounting rail to the planned assembly location.

@

@

@ @

and press (1) the terminal module against the mounting rail until it latches in place on the mounting rail
(2).
 Attach the cables.

e,

e

Demounting
* Remove all the cables.
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» Lever the unlatching hook back with thumb and forefinger (3). An internal mechanism pulls the two
latching lugs (3a) from the top hat rail back into the terminal module.

5

|

Z‘“» 7,

3a

e

* Pull (4) the terminal module away from the mounting surface.

3.3.4 Installation positions

Constraints regarding installation position and operating temperature range

Please refer to the technical data for a terminal to ascertain whether any restrictions regarding the
installation position and/or the operating temperature range have been specified. When installing high
power dissipation terminals ensure that an adequate spacing is maintained between other components
above and below the terminal in order to guarantee adequate ventilation!

Optimum installation position (standard)

The optimum installation position requires the mounting rail to be installed horizontally and the connection
surfaces of the EL/KL terminals to face forward (see Fig. 1). The terminals are ventilated from below, which
enables optimum cooling of the electronics through convection. "From below" is relative to the acceleration of
gravity.
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Fig. 1: Recommended distances for standard installation position

Compliance with the distances shown in Fig. 1 is recommended.

Other installation positions

All other installation positions are characterized by different spatial arrangement of the mounting rail - see
Fig 2.

The minimum distances to ambient specified above also apply to these installation positions.

TS6270 Version: 1.2
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Fig. 2: Other installation positions
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3.3.5 ATEX - Special conditions

Observe the special conditions for the intended use of Beckhoff fieldbus components in
potentially explosive areas (directive 94/9/EU)!
» The certified components are to be installed in a suitable housing that guarantees a protection class of at

least IP54 in accordance with EN 60529! The environmental conditions during use are thereby to be
considered!

If the temperatures during rated operation are higher than 70°C at the feed-in points of cables, lines, or
pipes, or higher than 80°C at the wire branching points, then cables must be selected whose
temperature data correspond to the actual measured temperature values!

* Observe the permissible ambient temperature range of 0 - 55°C for the use of Beckhoff fieldbus
components in potentially explosive areas!

* Measures must be taken to protect against the rated operating voltage being exceeded by more than
40% due to short-term interference voltages!

The individual terminals may only be unplugged or removed from the Bus Terminal system if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

» The connections of the certified components may only be connected or disconnected if the supply
voltage has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx power feed terminals may only be exchanged if the supply voltage has been
switched off or if a non-explosive atmosphere is ensured!

» Address selectors and ID switches may only be adjusted if the supply voltage has been switched off or if
a non-explosive atmosphere is ensured!

Standards

The fundamental health and safety requirements are fulfilled by compliance with the following standards:
« EN 60079-0: 2006
« EN 60079-15: 2005

Marking
The Beckhoff fieldbus components certified for potentially explosive areas bear one of the following
markings:

113G ExnAllT4 KEMA 10ATEX0075 X Ta: 0 -55°C

or

113G ExnAnCIIC T4 KEMA 10ATEX0075 X Ta: 0 - 55°C

Serial number
The Beckhoff fieldbus components bear a serial number that is structured as follows:

WW YY FF HH
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WW - week of production (CW, calendar week)
YY - year of production

FF - firmware version

HH - hardware version

Example with ser. no.: 3504 1B 01:

35 - week of production 35
04 - year of production 2004
1B - firmware version 1B

01 - hardware version 01

3.4 Commissioning

3.41 Technical data - PROFINET RT
Technical data EL6631-0010

PROFINET version RT Class 1 ConformanceClassB
Number of device interfaces )" 2

Topology variable

Quantity of user data 1 kbyte in/out

Cycle time =1ms

)" see the chapter on virtual PROFINET devices

® Switch functionality

The internal Switch is deactivated, if you set the terminal into the Bootstrap mode and you can't use

the switch, if you do a firmware update.

3.4.2 PROFINET device (EL6631-0010) integration under TwinCAT

2.11
This description applies to the PROFINET DEVICE EL6631-0010.

1. Integration of the EL6631-0010 into the EtherCAT network
Insert the EL6631-0010 into your TwinCAT project.

+ Bl 5¥STEM - Configuration
BB i - Configuration
B® PLC - Configuration
= . I/ - Configuration
= B8 1/0 Devices
=7 Device 2 (EtherCaT)
&%ﬂ Device Z-Image
=f= Device 2-Image-Info
| %T Inputs
| ‘.l. Cutputs
I @ InfoData
Term 1 {EK1100)
& InfoData
B0 Term 2 (EL6631-0010)
Bl Term 3 (EL9011)
Ef% Mappings

T

3=
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2. Integration of the PROFINET protocol

A PROFINET device must first be added - EL6631-0010.

Insert Device ﬁ
Type: =13 Beckhoff Lightbus

| Ok
A0 11/0 Lightbus FC200x, PCI 3
110 1170 Lightbus C1220, 154

-1 11/0 Lightbus Master ELET 20, EtherCAT
A0 [1/0 Lightbus C1200 (2 T elegrams)

-4l 1170 Lightbus Master C<1500- 200, PCI04
41 1170 Lightbus Slave C<1500-B200, PCI104
[+-#88 Profibuz DP

-~

»

m

[=-agas Profinet
~aggs Crofinet 120 Controller [RT)
~agas Crofinet |A0 Contraller CCAT [RT) E Target Type
~agas Crofingt |20 Controller ELEE3T [RT), EtherCAT @ PC only
~agas Crofingt |20 Controller ELBE3Z [RT + IRT), EtherCAT _
425 Profinet 140 Device [RT) () G only
iﬁ’ F'ru:uflnet I.n"EI Dewce I:E.*-‘-.T [HT] 1 B anly
[+-LiA E&Nupen o - Al
M arne: Device 1

L

This interface must be assigned to an adaptor class. This is composed of the MAC and IP address of the
network card. Use "Search" to look for the corresponding EtherCAT terminal. If there is only one terminal in
the system, it will be configured automatically.

General | Adapter |F'FEI:IFINET Sync T ask

(%) Owin Adapter Instance

Description: ELEG31-0010 PROFINET 10 Device

Device Name: Temn 2 (ELGE31-0010]

MAC Address: 00 01 05 06 33 80 | Search... J
IF Address: 169.254.200.175 (255.255.0.0) [ Compatible Devices... |

[ ] Promiscuous Mode [uge with Netmondwireshark only)
[ ]*irtual Device Mames

() Shared Adapter Instance
Adapter:

Freern Cycle [ms]: 4 %

MAC address:
MAC address of the Ethernet card (read-only)
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IP address:
IP address of the card (read-only). The IP address is read from the operating system, and has nothing to do
with the PROFINET IP address that will be used later.

Promiscuous Mode:
Is not supported by the EL6631-0010

Virtual Device Names:
Is not supported by the EL6631-0010

Shared Adapter Interface:
Is not supported by the EL6631-0010

Free Cycle:
Cycle time in Config mode (no real-time). If TwinCAT is operated in FREERUN mode, care must be taken
that the freerun cycle set is not longer than the PROFINET cycle!

If, for example, a CX9000 is to be parameterized, the target system must first be accessed remotely; the
corresponding Ethernet port can subsequently be selected.

The NetID used can be found under the "Protocol" tab. It is, for instance, necessary for an ADS access.
Besides that, there is a possibility in the "Sync Task" tab to append a free-running task for PROFINET
communication (this is recommended). This allows the RealTime communication to run independently of a
PLC task. For performance reasons, however (e.g. in the case of a CX9000), the Sync Tasks can be
dispensed with and standard mapping takes place, i.e. a PLC task, for example, must be running in order for
PROFINET communication to be possible.

A PROFINET protocol is then added by means of the right mouse button. Precisely one TwinCAT device
protocol can be appended!

= 1j0 - Configuration
=B I/O Devices [
=) ggss Device 1 (Profinst Nawvicah
=fa Device 1-Im| Tag| Append Box...
[+ %T Inputs :
=l outputs . Delete Device

g8 Mappings
(B} Orline Resst

A Box in the form of a GSDML is then integrated (right mouse button on "PROFINET Device").
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~

Insert Box

Tope: = % Beckhoff Autarmation GmbH Ok

.ﬂ Prafinet [ /0 Device ELEE31-0010, EtherCAT

kA uiltiple:

1 )

M amne: Box 4

Now select the version to be used to integrate your EL6631-0010. The main difference between V2.0 and
V2.2 lies in the support for sub-modules.

Insert Device Box 4 {EL6631-0010)

b odule DAPs

Type: ELEE31-0010 [ImplementationT vpe Software Schema Y2.0]
ELEEZ1-0010 [ImplementationType Software Schema W2 2]

Comment: | Wendorame: Beckhoff, Orderumber: ELBEZ1-0070,
PROFIMET /0 device - EtherCAT zlave terminal, V2.0

In the first EL6631-0010 (according to V2.2) the ports, and therefore the port diagnosis, can be seen in the
DAP. The following EL6631-0010 is integrated according to V2.0. No port diagnosis is possible here. The

same version must be used in the master. Older PROFINET controllers can not yet support Version 2.2, in
which case you should use Version 2.0.
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SYSTEM - Configuration
BB riC - Configuration
B® rLC - Canfiguration
= M 1j0 - Configuration
=B 1) Devices
== Device 2 (EtherCaT)
[=)-dg Device 1 (ELEG31-0010)
== Device 1-Image
@1 Inputs
| outputs
=™ elea31-0010
&1 Inputs
#| outputs
=-[B3 API
= B8 DaP Module
B ELee31-0010772, 2 Port
B Port i
B Pork 2
H DapP Submod
=™ elea3z1-0010
&1 Inputs
#| outputs
=-[B3 API
=28 DAP Module

B DAP Submodule

Virtual PROFINET device

-

Itis also possible in TwinCAT to configure a number of virtual PROFINET devices (a maximum of 7 in the
PROFINET Device Supplement, and one additional device in the EL6631-0010). Each device is again to be
viewed as its own adaptor, i.e. each virtual device is assigned a default MAC address from a reserved range.
To avoid possible address conflicts, the MAC address of virtual devices can also be changed. The name
which the device was given in the strand (or in the "General" tab) is also taken as a PROFINET station name
following a restart. On the basis of different MAC addresses and names, a PROFINET controller can now
distinguish several devices in the strand.

It is therefore possible to use 8 devices per Ethernet interface in the PROFINET Device Supplement, and
therefore to communicate with 8 different PROFINET controllers. In the case of the EL6631-0010 it is 2
devices.

In PROFINET, different user profiles can be defined within a device (API - Application Process Instance).
Precisely one APl is permitted / supported for each device in TwinCAT.

In accordance with PROFINET, the DAP (Device Access Point) is always defined on slot 0. Device-specific
data is defined in it. In accordance with PROFINET, several DAPs can be defined; however, in TwinCAT
there is currently precisely one!

3. Process data

The process data can be inserted from slot 1. This takes place by integrating the desired module in the API.
Each module (slot) has at present precisely one sub-module (sub-slot). The configuration of the modules and
hence the creation of the process data image on the PROFINET side takes place by means of specifying
data types / data widths (e.g. byte, word, dword, float 32).

The designation of the inputs and outputs always takes place in TwinCAT from the TwinCAT point of view,
i.e. the inputs are from the PROFINET point of view (from the controller) the outputs! Therefore the data of
the PROFINET 1/O devices is represented as follows:
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[=l-#5s3 Profinet I)O Device Protocol
(=) dsa Cxpnio0g
[ %T Inputs
[ ‘l Cutputs
= &PIO
=28 DAP Module
= B submodule 1
%T Inputs
‘l Cutputs
=88 1 Word Input
= B submodule 1
%T Inputs
= & outputs
- 1Wward Input
=88 1 word Output
= B submodule 1
= %T Inputs
gl 1 wWord Dutput
‘l Cutputs

This representation applies only to the TwinCAT PROFINET device, in the case of a TwinCAT PROFINET
controller, the view will correlate again!

4. General settings
The FramelD can be changed on the "PROFINET Devices" tab. However, the default settings suffice for
normal operation!

General | Device | Diagnosis | 405 || ELEG3x

Adapter Properties
MAC Addrezs
00-07-05-06-34-80

Yendarl D DevicelD
Ox0120 0x159E7

[] Generate Station Mame from Contral

Instance Properties

] Server UDP Port
0000 =350

FramelD Client UIDF Part
O=Co00 O=C351

4.1 PROFINET name assignment

When the EL6631-0010 is shipped it does not have a PROFINET name. It returns an empty string when the
devices are searched.

There are several ways to assign a name to an EL6631-0010:
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1. Assignment through the PROFINET controller

2. Assignment through the EtherCAT Master (assignment through the controller is then no longer
possible)

3. Assignment through a link to the PLC program (assignment through the controller is then no longer
possible)

4. Automatic device startup through topology specification is supported
You can obtain more information from your PROFINET controller

4.1.1 Assignment through the PROFINET controller

In this case, the PROFINET controller assigns the name of the device. You can learn about this from the
manufacturer of your PROFINET controller.

4.1.2 Assignment by the EtherCAT Master

Tick the "get PN station name from ECAT" to activate this.

General | Device | Diagnosis | A0S | ELBB3x

EtherCAT mapping properties

get PM-Stationname from ECAT

FPDO mapping

(%) Submaodule data [0xEnnD, 0x7nnd)]

) Module data [0x6nn, Dx7nnt]

) Submadule data and 10PS [0xBnnZ, 0<7rn2)
) Module data and 10PS [0=6nn3. 0x7rn3)

The name used in the System Manager tree is then used. In this case, for example, "el6631-test-name".

- 110 - Canfiguration
—- B8 1/0 Devices
+- == Device 2 (EtherCAT)
- #25 Device 1 (EL6631-0010)
== Device 1-Image
&1 Inputs
#| outputs
- 71| el6E31-test-name
+- 8] Inputs
- @ Cutputs
&/ PrloBoxChrl
+-[B1 API
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4.1.3 Assignment through a link to the PLC program

This is comparable with the DIP switches in the BK9103 and can be carried out via a PLC task. For

activation, "Generate Station Name from Control" must be activated. For clarification, 000 will be appended
to the previous tree name (default: "tcpniodevice").

- B8 5vSTEM - Configuration

BB rC - Configuration Wariable | Flags | Oriine
- B PLC - Corfiguration i
+ 166 Test 2l
= 1j0 - Configuration Mew Value:
= B8 1/0 Devices
*- = Device 2 (EtherCAT) Comment: 0x006% = Last bwo hex characters of station name
—-ege Device 1 (EL6631-0010)
+ Device 1-Image
%T Inputs
| outputs
=M elsez1-0010
+- T Inputs
- §l Outputs
&/ PrlcBoxCtrl

43
=-[B1 AP
=1-B2 DAP Maodule
+- B ELG631-0010%2.2, Z Port
+- B Port 1
+- B Part 2
+- B DaAP Submodule
—I-B8 10 Word In- and Output
=B 10 %Word In- and Oukput
& QT Inputs
+- §l outputs
=M elee31-0010000
= %T Inputs

1 PnloBoxState

= ‘lOu
+-[BE1 AF

+-2gs Device 3 (Profinet Controller)
- @8 Mappings
E5 Test (Standard) - Device 1 (ELEE31-0010)
&5 [Test (Standard) - Device 2 (EtherCaT)]
B8 [Task 2 - Device 3 (Profinet Controller)]

Tree name

i o

This tree name no longer corresponds to the PROFINET station name! The Ctrl WORD of the
PROFINET protocol is used to help assign a name. This means that the number that is entered
(range of values 0 - 255) is appended to the existing station name. In addition, the Ctrl WORD must
be linked to a task. It is subsequently necessary to restart TwinCAT. If, for example, the task now
specifies a value of 11 for the linked Ctrl WORD, its previous station name will change from, for
example, "tcpniodevice" to "tcpniodevice011". The current tree name remains "tcpniodevice000".

The current station names and the IP configuration used can be checked via the "PROFINET diagnosis" tab.
4.2 Diagnostics

The actual PROFINET name is displayed on the Diagnostics tab. The IP configuration is specified when the
master boots up, and has the values that are assigned by the master. The "Module Difference" field is

displayed if the specified configuration is not the same as the actual configuration. The field should be empty
if there is no error.

TS6270 Version: 1.2 39



PROFINET EL6631-0010 BEGKHOFF

General | Device | Diagnosis | ADS ELEG3:

Stationnanme

el6E31-0010033

IP configuration

IF address

Subnet

Gateway Fiefresh

todule Difference

SlatM urnber M adulelnfa ModuleState SubSlatMu... Subkad
2 Mo Maodule Mo Maodule 1] =0

5. Cycle times

The device can be operated in the minimum cycle time of 1 ms defined by PROFINET!

General | Adapter | PROFIMET || Sync Task

(%) Owin Adapter Instance

D escription: TwinCAT BT [TwinCAT -Intel PCl Ethernet Adapter - Paketplaner-|
Device Hame: YDEWICENBEIZ1CEE-2344-44D6-B738-2DEBEADTD 45E}

MAC Address: 0002 b3 d7 7hec | Search... J
IF Address: 189,254 200175 [255.255.0.0) [ Campatible Devices. . ]

[ ] Promiscuous Mode [uge with Netmondwireshark only)
[ ]*irtual Device Mames

() Shared Adapter Instance

Freern Cycle [ms]:

If TwinCAT is to be operated in RUN mode, a task must be created. In the simplest case, this is the

aforementioned SyncTask. The call time for the task must not be longer than the PROFINET cycle time! If a
second task is created, e.g. for the PLC, this can also run more slowly.
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l Unbenannt - TwinCAT System Manager g@
File Edit Actions Wew Options Help
Deed SE| 4 Ml E e d BN @ e BEQ 2 e @B R
=] SYSTEM - Configuration T :
& Real-Time Settings = | Orling
= [B¥ additional Tasks -
=) Task 1 Mame: Task 1 Part: am [v}
<%= Task 1-Image Auto start Options
§7 Inputs [] &wito Pricrity Management 11400 at task begin
‘l Qutputs L =
% Route Settings Eriarity: 1 {v} [ Dizable
i, TCOM Objects P =
cle ticks: 1 1.000 ms
B iC - Configuration i &= [ Create symbols
! PL - Configuration [ Stant tick [modula):

= - If - Configuration
=B 1/0 Devices
1= Device 1 (Profinet Device)
=f= Device 1-Image ) .
§1 Inputs [(Iwiaming by exceeding
$! outputs 233308
T tepniodevice000
i’ﬁ Mappings

[ Separate input update

[ Extemn syne

LComment:

Feady Local {172.16.3.220.1.1)  [elslglils et

In the case of less powerful devices (e.g. CX1000, CX9000 with E-bus), the CPU load may reach its limits.
However, the performance can be improved again by means of the following considerations/measures:

* Is it possible to work with just one PLC task?

» Does the cycle time have to be 1 ms?

« If two tasks are used, can the PLC task time be shortened?
» Will several virtual PROFINET devices by required?

6.0 PDO Mapping

The PDO mapping describes how the PROFINET data is to be represented in the EtherCAT. The
"Submodule data" setting should be used if TwWinCAT is used.
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| General | Device | Diagnosis | 405 | ELEE3x |

EtherCAT mapping properties

alternative mapping model
get PH-Stationname from ECAT
get PH-IP-Settings from ECAT

PDO mapping

(%) Submadule data [06nnD, 0x7hnd)
) Module data [0x6nn, Dx7nnt]

) Submadule data and 10PS [0xBnnZ, 0<7rn2)

) Module data and 10PS [046nn3, 0x7nnd]
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4 Profinet Features

4.1 PROFINET alarm

PROFINET alarms can also be transmitted through the ADS interface.
An ADS WRITE block is to be used for this.

ADS WRITE Comment

AMSNETID AMS Net ID of the PROFINET device

PORT OxFFFF (if a virtual PROFINET device is used, the port number is formed from 0x1000
+ the device ID)

Index group High word - alarm type (see PROFINET specification), low word - OxF807

Index offset High word - slot number, low word - sub slot number

No further data is transmitted.

PROFINET alarm (examples)

ALARMS Comment
0x0000 reserved
0x0001 Diagnosis appears
0x0002 Process
0x0003 Pull
0x0004 Plug
0x0005 Status
Further diagnostic messages (see PROFINET specification)

4.2 PROFINET record data

PROFINET record data can also be received directly by means of the PLC. An "indication" is set in the PLC
for this purpose. A READINDICATION for reading and a WRITEINDICATION for writing. The RECORD data
structure has the following description:

WORD RW;
#define  PN_READ 0
#define PN_WRITE 1
WORD NrOfAR;
DWORD API;
WORD Slot;
WORD SubSilot;

PNIO_RECORD RecordData;

Record Data

WORD Index;

WORD Length; /Ito O to read
WORD TransferSequence;

WORD LengthOfAligned;
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Table of PROFINET record data represented on ADS

PROFINET Lengthin |Comment ADS
bytes
- String AMS NET ID of the AMSNETID
PROFINET device
- 2 OxFFFF Port
When the virtual interface is
used, the port number is to be
taken from the System
Manager.
Read/Write 2 0 - Read Read - ReadIndication
1 - Write Write - Writelndication
Number of AR 2 0x0000 -
API 4 0x00000000 -
Application Process
Identifier
Slot 2 Slot Nummer IndexOffset High Word
0x0000-0x7FFF
SubSlot 2 SubSlot number IndexOffset Low Word
0x0000-0x8FFF
Record Data Index 2 0x0000-Ox1FFF IndexGroup Low Word
- 2 0x8000 IndexGroup High Word
Record Data Length 2 to “0” to read LENGTH
Record Data Transfer 2 consecutive number -
Sequence
Record Data Length of 2 can be zero -
Aligned

Example for reading data; the PROFINET controller wants to read data from a Beckhoff device via the record
data. In this example, all the Reclndex values are accepted, and will return the same data - 10 bytes that are
located in the "Data" data array.

CASE i1 OF

0: ADSREADIND (
CLEAR:=FALSE ,
VALID=> ,
NETID=> ,
PORT=> ,
INVOKEID=> ,
IDXGRP=> ,
IDXOFFS=> ,
LENGTH=> ) ;

IF ADSREADIND.VALID THEN
IdxGroup:=ADSREADIND.IDXGRP;
IdxOffset :=ADSREADIND.IDXOFFS;
i:=10;

END IF

10: ADSREADRES (

NETID:=ADSREADIND.NETID,
PORT :=ADSREADIND. PORT,
INVOKEID:=ADSREADIND.INVOKEID ,
RESULT:=0 ,
LEN:=10 ,
DATAADDR:=ADR (Data) ,
RESPOND:=TRUE ) ;

i:=20;

ADSREADIND (CLEAR:=TRUE) ;

20: 1:=0;
ADSREADRES (RESPOND:=FALSE) ;
END CASE
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4.3 Shared Device

The ProfiNET feature "Shared Device" is supported by the EL6631-0010, by the TwinCAT Supplement from
version TC211 22.xx (= TC2 R3).

Shared Device features a function that allows two controllers to simultaneously access one device and, if
applicable, the same process data image.

The difference to the use of the virtual device lies in the fact that, when creating a virtual device, a
completely new device is generated (with its own name, MAC, IP, etc.). i.e. as a result the controller sees
two separate devices and can establish two completely separate connections.

In the case of Shared Device, conversely, there is only ever one device. On the device side nothing needs to
be engineered for this; the complete functionality is handled in the ProfiNET stack. A common example for
this would be the use of the safety functionality. A "normal CONTROLLER" is assigned the "normal” inputs
and outputs, while the F-CPU is assigned the safe 1/Os. If the requested process image should overlap in
both controllers, then the first AR (primary) that is established is given full read and write access to the
submodule. The second AR (secondary) receives a corresponding ModuleDiff block at the submodules that
are already occupied. If the primary AR is released, then the secondary AR receives an alarm now indicating
that the requested submodule is free. The second controller now has the possibility, if it supports this, to re-
parameterize the submodules and to adopt them into its AR.

4.4 Diagnosis

441 State- and Ctrl flags

PROFINET Status

The status of the PROFINET communication can be monitored by means of PnloBoxState.

I=l-age Device 1 (ELGG31-0010)
-I- Device 1-Image

%T Inputs
.l Cutpuks
=" elsa31-test-name
= %T Inputs
%1 PnloBoxState
= ‘l Cukpuks
@] PnloBoxCtrl
=-[B1 APl
PnloBoxState Comment Meaning
0x0001 (Bit 0) Device is in I/0 exchange PROFINET device is exchanging data
0x0002 (Bit 1) Device is blinking PROFINET device is being searched for by
identification
0x0004 (Bit 2) Provider State 0=STOP, 1=RUN The PROFINET controller is stopped
0x0008 (Bit 3) Problem Indicator 0=0OK, 1=Error The PROFINET device has encountered
problems

In the absence of an error, the value of PnloBoxState is "5" - in other words, bits 0 and 2 are set.

PROFINET Control

PnloBoxCtrl can be used for assigning names; only the low byte is to be used for this. The high byte must be
0x00.
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4.4.2 Port diagnosis

Port Diagnosis

Port diagnostics can be used to identify the neighboring PROFINET devices. The device's own port can also

be identified.

Local Port Data

Mame

et lozal port data
Walue |

Pork Mumber

Paort ID

Pork Description

Fiemote Port D ata

1
port-001
Ethernet Port 1, Slok 0 PortSubmodule 1, 10...

Get remote port data

D 1T maclkaks

MNarne Yalue |M\1
Port ID port-001 E |
Part Description bka103 - part-001 = i
System Mame bka103 | .
Systerm Descripkion Beckhaff bE2103 - Hw' We,00, S w6, 00 ]
“haccic Lin} hl-ad naes
Port Statistik, —
|
Tame: Value |.J\1
Speed 100 MBitsec El
Phs MAC 0x00 0x01 0x05 Ox00 0x00 0x01 1
Cperating skatus up
Rx octets 540727375 —
| |

ENa74E407%

44.3 Further diagnosis through the ADS interface

Additional diagnostic facilities are available through the ADS interface.

Read out the PROFINET name and the IP settings
An ADS READ block is to be used for this.

ADS WRITE Comment

AMSNETID AMS Net ID of the PROFINET device

PORT OxFFFF (if a virtual PROFINET device is used, the port number is formed from 0x1000
+ the device ID)

Index group High word - 0x0000, low word - 0xF804

Index offset 0x0000

Length 257

Data byte off- |Value Comment

set

0.3 reserved reserved

4.7 ARRAY4 of Byte IP address

8..11 ARRAY4 of Byte Sub Net Mask

12..15 ARRAY4 of Byte Default Gateway

16...x STRING (max. length 240) PROFINET name
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Reading out the module difference

An ADS READ block is to be used for this.

ADS WRITE Comment

AMSNETID AMS Net ID of the PROFINET device

PORT OxFFFF (if a virtual PROFINET device is used, the port number is formed from 0x1000 +
the device ID)

Index group High word - 0x0000, low word - 0xF826

Index offset 0x0000

Length 20882

The modules are identical if the length null is returned. The length can differ, depending on the type (see the
ModuleDiffBlock PROFINET specification)

Example of how the data can be constructed:

Data byte Value Comment

offset

0.3 UINT32 API

4.5 UINT16 Number of Modules

6..7 UINT16 Slot

8..11 UINT32 Module Ident (see GSDML File)

12..13 UINT16 Module State (0-noModul, 1- WrongModule, 2- ProperModule, 3- Substitute)
14..15 UINT16 NumberOfSubModules

16..17 UINT16 SubSlot
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5 TwinCAT library and programming

51  FB_Write_luM_EL6631_0010

FE_WRITE_ILUM_ELEE31_0010

—kMrite  BOOL bBusy: BOOL—
—kyState . BYTE bEror: BOOL—
—iNurmber: INT iErrorD : DINT—
—METID : STRING(ED

—FORT :WORD

—st_IM_TagFunction : STRINGED)
—st_IM_Taglocation : s TRING{E0)
—st_IM_Date : STRING(ED)
—st_IM_Descriptor: STRINGED)
—st_IM_Signature ; STRINGED)

This function block writes 1&M1, 1&M2, I&M3 and 1&M4 (Identification & Maintenance) data according to
ProfiNET specification over EtherCAT as a string to the ProfiNET device.
on the ProfiNET device.

VAR_INPUT
VAR INPUT
bWrite : BOOL;
NETID : STRING; (* AMS NET ID EtherCAT Master *)
PORT : WORD; (* EtherCAT Slave address *)
byState : BYTE; (* Bit 0 -> Is&M1 || Bit 1 -> I&M2 || Bit 2 -> I&M3 || Bit 3 -
> I&M4*)
iNumber : INT:=0; (* "0"=EL6631-0010 or "1"=vitual EL6631-0010%*)
st _IM TagFunction : STRING; (* I&M1 byState.0=TRUEY*)
st IM TagLocation : STRING; (* I&M1 byState.0=TRUE¥*)
st IM Date : STRING; (* I&M2 byState.l=TRUEY*)
st IM Descriptor : STRING; (* I&M3 byState.2=TRUEY*)
st _IM Signature : STRING; (* Is&M4 byState.3=TRUE*)END VAR

bWrite: A rising edge on this input activates the function block and the I&M data is written to the ProfiNET
device.

NETID : AMS Net ID of the controller
PORT : Port via which the controller communicates with the device (port = Device ID + 1000, )
byState: This byte can be used to select which 1&M data is to be written.

iNumber: Two ProfiNET devices can be mapped with one terminal. iNumber ("0" or "1") is used to select
the device for which the I&M data is to be written.

st_IM_TagFunction: Label for the function of the device is written to the device.
st_IM_Taglocation: Label for the installation site of the device is written to the device.
st_IM_Date: Date of the installation of the device is written to the device.
st_IM_Descriptor: Description of the manufacturer is written to the device.

st_IM_Signature: Signature of the manufacturer is written to the device.
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VAR_OUTPUT

VAR _OUTPUT
bBusy : BOOL;
bError : BOOL;
iErrorID : DINT;

END_VAR

bBusy : When the function block is activated this output is set. It remains set until a feedback is received.
While Busy = TRUE, no new command will be accepted at the inputs.

bError : If an error should occur during the transmission of the command, this output is set after the bBusy
output has been reset.

iErroriD: Supplies an _ADS error number when the output bError is set.

Requirements

Development environment Target platform PLC libraries to be linked
TwinCAT v2.11.0 R3 PC or CX (x86, ARM) TcProfinetDiag.Lib

52 FB_Read IuM_EL6631 0010

FE_READ_IUM_ELEE3T_0010

—bRead : BOOL bBusy : BOOL—
—HETID : STRING(E0) BError: EOOL—
—FORT WORD iErrorlD DINT—
—fiHumber  INT st_IM_TagFunction : STRING(E0)—

st_IM_Taglocation : 3 TRINGIS

st_IM_Date : 3 TRINGI
st_IM_Descriptor : STRING
(

a0
a0
st_IM_Signature . STRIMNG(E0

)
)
)
)

This function block reads I&M1, I&M2, I&M3 and 1&M4 (ldentification & Maintenance) data over EtherCAT as
a string from a ProfiNET device. The reading of the I&MO data takes place in the case of a ProfiNET device
with EtherCAT over CoE (CAN over EtherCAT).

VAR_INPUT
VAR _INPUT
bRead : BOOL;
NETID : STRING; (* AMS NET ID EtherCAT Master ¥*)
PORT : WORD; (* EtherCAT Slave address *)
iNumber : INT; (* "0"=EL6631-0010 or "1"=vitual EL6631-0010%*)END_ VAR

bRead : A rising edge on this input activates the function block and the I&M data is read from the ProfiNET
device.

NETID : AMS Net ID of the controller
PORT : Port via which the controller communicates with the device (port = Device ID + 1000,,,)

iNumber: Two ProfiNET devices can be mapped with one terminal. iNumber ("0" or "1") is used to select
the device for which the 1&M data is to be read out.

VAR_OUTPUT
VAR OUTPUT
bBusy : BOOL;
bError : BOOL;
iErrorID : DINT;
st IM TagFunction : STRING; (* I&M1l *)
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st IM TagLocation : STRING; (* I&M1l *)

st_IM Date : STRING; (* I&M2 *)

st IM Descriptor : STRING; (* I&M3 *)

st IM Signature : STRING; (* I&M4 *)
END VAR

bBusy : When the function block is activated this output is set. It remains set until a feedback is received.
While Busy = TRUE, no new command will be accepted at the inputs.

bError : If an error should occur during the transmission of the command, this output is set after the bBusy
output has been reset.

iErrorlD: Supplies an _ADS error number when the output bError is set.

st_IM_TagFunction: Read label for the function of the device.
st_IM_Taglocation: Read label for the installation site of the device.
st_IM_Date: Supplies the date of installation of the device in the format.
st_IM_Descriptor: Returns the manufacturer description stored for the device.

st_IM_Signature: Returns the manufacturer signature stored for the device.

Requirements

Development environment Target platform PLC libraries to be linked
TwinCAT v2.11.0 R3 PC or CX (x86, ARM) TcProfinetDiag.Lib
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6 Appendix

6.1 UL notice

C

Application

US

®

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

Examination

For cULus examination, the Beckhoff I/O System has only been investigated for risk of fire and electrical
shock (in accordance with UL508 and CSA C22.2 No. 142).

For devices with Ethernet connectors

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 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:

cCUL )us usten

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
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» 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.

6.2 Firmware compatibility

Beckhoff EtherCAT devices will be equipped with the last available firmware on delivery. There are certain
dependencies between firmware and hardware, not all combinations are compatible.
The overview below shows which firmware is compatible to a certain hardware status.

* ltis strictly recommended to apply the last available firmware on the hardware.

» There is no customer right to get a firmware update at no charge for already delivered products by the
Beckhoff company.

NOTICE

Damage of devices possible!

Please note the details concerning the firmware update on the special page. If you run a device in
BOOTSTRAP mode to initiate a firmware update, it it possible that there is no checking of compatibility of
the firmware. A damage of the device is possible! Please always make sure, that the firmware is suitable for
the hardware status of the device!

EL6631-0010
Hardware (HW) Firmware Revision No. Date of release
03 - 04* 01* EL6631-0010-0016 2011/05

*) At the time of creation of this documentation this is the current compatible hardware status. Please check
the Beckhoff website for the latest documentation.

6.3 Firmware EL/ES/EM/EPxxxx

This section describes the device update for Beckhoff EtherCAT slaves from the EL/ES, EM, EK and EP
series. A firmware update should only be carried out after consultation with Beckhoff support.

Table of contents
» Storage locations

» Device description ESI file/XML [» 53]

* Frimware version definition [P 55]
» Updating Controller firmware *.efw [»_56]
* FPGA firmware update *.rbf [P 57] Multiple update [» 60]

Storage locations

An EtherCAT slave stores operating data in up to 3 locations:

» Depending on functionality and performance EtherCAT slaves have one or several local controllers for
processing I/O data. The corresponding program is the so-called firmware in *.efw format.

* In some EtherCAT slaves the EtherCAT communication may also be integrated in these controllers. In
this case the controller is usually a so-called FPGA chip with *.rbf firmware.

 In addition each EtherCAT slave has a memory chip for storing its own device description, a so-called
EEPROM. On power-up this description is loaded and the EtherCAT communication is set up
accordingly. The device description is available from the download area of the Beckhoff website at

(http://www.beckhoff.de). All ESI files (EtherCAT Slave Information) are available in ZIP format.
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Customers can access the data via the EtherCAT fieldbus and its communication mechanisms. Acyclic
mailbox communication or register access to the ESC is used for updating or reading of these data.

The TwinCAT System Manager offers mechanisms for programming all 3 parts with new data, if the slave is
set up for this purpose. Generally the slave does not check whether the new data are suitable, i.e. it may no
longer be able to operate if the data are unsuitable.

Risk of damage to the device!
* Firmware downloads to an EtherCAT device must not be interrupted.

* Flawless EtherCAT communication must be ensured. CRC errors or LostFrames must be avoided.
» The power supply must adequately dimensioned. The signal level must meet the specification.

Device description ESI file/XML

Update of the ESI description/EEPROM

Some slaves have stored calibration and configuration data from the production in the EEPROM. These are
irretrievably overwritten during an update.

The ESI device description is stored locally on the slave and loaded on start-up. Each device description has
a unique identifier consisting of slave name (9 digits) and a revision number (4 digits). Each slave configured
in the System Manager shows its identifier in the EtherCAT tab (device identifier from name EL3204-0000
and revision -0016

):
[+ SYSTEM - Configuration —
g NC - Configuration Gerneral | EtherCAT | Procesz Data || Startup || CoE - Online || I:Inline|
! PLC - Configuration
=I5 1/0 - Configuration Type: |EL3204 4Ch. &na. lnput PT100[RTD) |

E'ﬁ IfC Devices Product/Revizion: | EL3204-0000-0016 |

== Device 2 (EtherCAT)

== Device 2-Image Augto lne Addr: FFFF

= Device 2-Image-Info EtherCaT &ddr [] [ Advanced Settings... ]
EEI---%T Inputs ]
- @] Outputs Previous Part: Tem 1 (EK1101)- B

H-8 InfoData

=- Term 1 (EK1101)
-t 1D

- § WrStake
- § InfoData

B |Term 2 (EL3204)

#-M Term 3 (EL3201)

The configured identifier must be compatible with the actual device description used as hardware, i.e. the
description which the slave has loaded on start-up (in this case EL3204). Normally the configured revision
must be the same or lower than that actually present in the terminal network.

For further information on this, please refer to the EtherCAT system documentation.

® Update of XML/ESI description

The device revision is closely linked to the firmware and hardware used. Incompatible combinations
lead to malfunctions or even final shutdown of the device. Corresponding updates should only be
carried out in consultation with Beckhoff support.

Display of ESI slave identifier

The simplest way to ascertain compliance of configured and actual device description is to scan the
EtherCAT Boxes in TwinCAT mode Config/Freerun. Scan the subordinate field by right-clicking on the
EtherCAT device in Config/FreeRun mode:
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#- B SYSTEM - Configuration

' MG - Configuration General | Adapter || EH
! PLC - Configuration
EI! I/ - Configuration Mo Addr
=B 1/0 Devices 1 1001
Sl Y Ocvice 2 (Etbercary ] b - I 1117
-I- Dervic .‘q Append Box. ..
-I- Dremvic

- & Input ¥ Delete Device

8 ‘.1 IOI}ItTZ; @ Online Reset
nfal
\ B3 i -
I':'I°|j Term a8 Online Reload (Config Mode anly]

QT I Cnline Delete (Config Made only)

oI TR
: M “IB Export Device. ..

:j I: " Import Box. ..

Scan Boxes...

If the found field matches the configured field, the display shows: Configuration is identical

TwinCAT System Manager EI
"
\l‘) Configuration is identical

otherwise a change dialog for entering the actual data in the configuration.
Check Configuration 3]

Found ltems: Dizahle » Configured [tems:

= Temn SEEI01) [EK1101-0000-0017] = M Tem1(EK1101) [EK1101-0000-0017]

M Tem 5 (EL3204) [EL3204-0000-0015] - Term 2 [EL3204] [EL3204-0000-0016]
M Tem 7 (EL3201) [EL3201-0000-001 7] Delete > M Term 3(EL3201) [EL3201-0000-001E)
B Temn 8 [ELI0T1) M Tem 4 [ELI011)

|gnare >

» Copy Before »

» Copy After »

»» Copy all x>

| A B

Cancel

Extended Infarmation

In this example, an EL3201-0000-0017 was found while an EL3201-0000-0016 was configured. In this case
the configuration can be adapted with the Copy Before button. The Extended Information checkbox must be
set in order to display the revision.

Changing the ESI slave identifier
Changing the ESI slave identifier

The ESI/EEPROM identifier can be updated as follows under TwinCAT:
* The EtherCAT communication with the slave must be flawless.
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» The state of the slave is irrelevant.
* Right-click on the slave in the Online tab leads to the dialog EEPROM Update:

+- Bl S¥STEM - Configuration
' M - Configuration
+! PLC - Configuration

General | Adapter | EtherCAT | Orling | CoF - Oniine

=8 1/C - Configuration | Mo Addr | Mame State CRC
- B 1)0 Devices [ | B 1001 Tem1[EK1101] FRECF 0.0
. == Device 2 (EtherCAT) ; §2 1002 Tem 2 [EL3204) FREOP 0.0
= Device 2-Image el 1003 Tem3[EL3201] 41T
--=¥a Device 2-Image-Irfo | | Request 'TMIT' state
+- 8T Inputs Reguest 'PREOP! state
+- @l Outputs 3 Request 'SAFEQR skate
- InfoData | Request 'OP" state
-5 Term 1 (EK1101) ' ; ;
ﬁ'ﬁ Mappings Request BOOTSTRAP' stake

Clear 'ERR.OR! state

EII’I’I’IWEIFE Epgaie. i

Advanced Settings. ..

Properties, .,

In the following dialog the new ESI description is selected. The checkbox Show Hidden Devices shows also
older, normally hidden outputs of a slave:

¥rite EEPROM

Axailable EEPROM Dezcriptions: A Show Hidden Devices

.

i - . Ana. Input F i L3207-0070-001 6]
----- # EL3201-0020 1Ch. Ana. Input PT100 [RTD), High Precision, calibrated  [EL3201-0020-0016]
----- § EL3202 2Ch. Ana. Input PT100 (RTD] (EL3202-0000-0016)
----- § EL3202-0010 2Ch. Ana. Input PT100 (RTD). High Precision  [EL3202-0010-0018)
----- #E| 3204 4Ch Ana Inout PTI00IRTD] (EL3204-0000-007 6]
B =™ EL3311 1Ch. Ana. Input Thermocouple [TC) (EL3311-0000-0017)
- j EL3311 1Ch. Ana. Input Thermocouple [TC] [EL33171-0000-0016]
58 ELEAT2 2Ch Ana. Tnput Thermocouple [TE] [ELFAT2-0000-0077)

A progress bar in the System Manager shows the progress - first writing, then verifying.

® The change only takes effect after a restart.

1 Most EtherCAT devices read a modified ESI description immediately or after startup from the INIT.
Some communication settings such as distributed clocks are only read during power-on. The
EtherCAT slave therefore has to be switched off briefly in order for the change to take effect.

Determining the firmware version

Determining the version on laser inscription

Beckhoff EtherCAT slaves feature serial numbers applied by laser. The serial number has the following
structure: 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.: 12 10 03 02:
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12 - week of production 12
10 - year of production 2010
03 - firmware version 03

02 - hardware version 02

Determining the version via the System Manager

The TwinCAT System Manager shows the version of the controller firmware if the master can access the
slave online. Click on the E-bus terminal whose controller firmware you want to check (in the example
terminal 2 (EL3204)) and select the tab CoE Online (CAN over EtherCAT).

® CoE Online and Offline CoE

1 * online: it is offered in the EtherCAT slave by the controller if the EtherCAT slave supports this.
This CoE directory can only be displayed if the slave is connected and ready for operation.

« offline: in the EtherCAT slave information ESI/XML the default content of the CoE may be
contained.
This CoE directory can only be displayed if it is contained in the ESI (e.g. "Beckhoff
ELSxxx.xml").

In the following dialog the FW state of the marked EL3204 is displayed in CoE entry x100A with 03:

H H SYSTEM - C uraticn .
& - Cu-ﬁgzjr-:;gm | Geresal | EthedCAT | Process Data | Statup | Cek - ':""Wi Onfne |
[ 58 PLC - Corfiguration -
=8 1jc0 - Configuration Updats List [ asa Update [ Single Update [T] Show Difive Data

=B 1j0 Devices Bl | Advanced.. t ] |
=1-55 Device 2 (EtherCAT)

4= Davice 2-Image Add 1o Slatup |_Uning- Data | A Module 0D [4cE Portl ||] |

=f= Device 2-Image-Irifo

& @t Irputs Iredec Mame Flags Valus
- @l Outputs 1000 Device type RO 0 £01 3839 [2087E521)
#-§ IrfcData 1008 Device narme RO EL3204-D000
=8 ET"M(EK“UIJ 1004 Sofl - :B g
2] ] WAENE V&7 5100
- Wekse « 10T Riestare defaul peramelers AU LK
o § Infooats B sdvancedsettings |
W04 Term Z (EL3204) s —
ol RES =
L Term 4 (EL901L)
&8 Mappings i ¢ || [©rine Jia 500 indmaton @ Device OD
= 1C () Oifine {irem Device Description Modde 0D {vis A0E port) [0
Bt w
2 1%; jeets [¥FOO]
= P Mappable Objects [T«FDO)
= Backup Objects
Settings Obects

In (A) TwinCAT 2.11 shows that the Online CoE directory is currently displayed. If this is not the case, the
online directory can be loaded through the Advanced Settings (B) by Online and double-clicking All Objects.

Updating controller firmware *.efw

® CoE directory

The online CoE directory is managed by the controller and stored in its own EEPROM. It is
generally not changed by a FW update.

To update the controller firmware of a slave, go to the Online tab:
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- SYSTEM - Configuration
E - Conﬂgwalaiou; General | EtherCAT | Frocess Data | Startup || CoE - Onine | |Drﬁn=||
- PLC - Configuration .
= ! Ifi « Configuration e lais
=B 1/ Devices I | A @J BI |BGDT |
| =5 Device 2 (EtherCAT) (F=0p | (Gaiz0p ] Cuirert Stale: J
—fa Device 2-Image Requested State:  |BOOT
<} Device 2-Image-Info [ap ] [ClearEmoe |
- 91 Topus
- @ Cubputs . .
5§ mhobets DLL Stabus . Lock in: | (£ Newewr “ Qe E
=T Term 1 (EKLIOL) Port 4: - B,
a-¢ro Part 8 e
- ‘WiStabe B - : M Flacecd
e !g whcData Foit C Ma Canier / Closed ng:;;ts
@i Pa D Mo Canier / Closed
w- E%
! B Tarm 4 (EL9011) —
i- T Mappings File Access over EthesCAT Desklop
|| Download... Upload... i
5,
Hame: Online --'J
%1 Underrange 0 EigDat
Sl Cverrange 1
S Limit 1 0 ()
S Limit 2 0 ()
Sl Error 1 My Compates
ST TP00 State 0 ¥ Conecs
ST P00 Toggle i
Sl walue 0xZ2134 <E50.000> File rame: EL3204_06.ef
Gl wicState 1 1 | e
C |[T5tate w0003 (3] My Metwork | Files of lypec | EthesCAT Fimwuane Fieg [*efu) || [ cCanca |
& hdsiddr 0oo00000AasaLE =

Proceed as follows, unless instructed otherwise by Beckhoff support.
» Switch slave to INIT (A)
+ Switch slave to BOOTSTRAP
» Check the current status (B, C)
* Download the new *efw file
 After the download switch to INIT, then OP
» Switch off the slave briefly

FPGA firmware *.rbf

If an FPGA chip deals with the EtherCAT communication an update may be accomplished via an *.rbf file.

+ Controller firmware [P_56] for processing I/O signals

* FPGA firmware [P 57] for EtherCAT communication (only for terminals with FPGA)

The firmware version number included in the terminal serial number contains both firmware components. If
one of these firmware components is modified this version number is updated.

Determining the version via the System Manager

The TwinCAT System Manager indicates the FPGA firmware version. Click on the Ethernet card of your
EtherCAT segment (Device 2 in the example) and select the Online tab.

The Reg:0002 column indicates the firmware version of the individual EtherCAT devices in hexadecimal and
decimal representation.

TS6270
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File Edit Actions Mew Options Help
BEETEIERE 5 %@ % | B
ﬂ SYSTEM - Canfiguration General | Adapter | EtherCaT  Onling I
-8 CMC - Configuration
B nC - Corfiguration Mo | add | Wame | state | cRC | Rego00Z
..... ! PLC - C.:.nﬂguratpjn _E 1 100 Termn 1 [EKHDD] arF N w0002 [11]
E| . I/ - Configuration .j 21002 Term 2 [ELTOZ aF 0 O0=0002 [10]
=1 B8 1/0 Devices B3 1003 Tem3(EL2004] OP 0 0%0002(11)
. mrice 2 f 'CAT) j 4 1004 Term 4 [ELIT02) aF 0 0=0002 [10]
" oowe s E R B
== Device 2-Image-Info i & "
97 Inputs {7 1007 Tem7(ELEPS] OF 0 0000012
- ) Outputs Achual State: IEIF' Send Frames: |?423?
-8 InfoData _
w- i Term 1 (EK1100) nit | PreOp | SafeOp| Op | Frames/sec:[329
&8 Mappings Clear CRC | Clear Frames | Lozt Frames: IEI
Mumber | Box: Mame | Address | Type | In Size | ) -
E 1 Term1(EK1100) 1001  EK1100 0.0 o_|
™z Termz (ELZ004) 1002 ELZ004 0.0 0
®i 3 Term3(EL2004) 1003 ELZ004 0.0
4 Term 4 (ELSO01) 1004  ELS001 5.0 0|
Ready T8l Free Run

If the Reg:0002 column is not displayed, right-click the table header and select Properties in the context
menu.

Request THIT' state
Request PREDE state
Reguest 'SAFEQF! skate
Request 'OF state

Reqguest BOOTSTRAR! stake

Clear 'ERROR skate

EEPRCM Lpdate, ..
Fitmware pdate, .,
fdwanced Settings. ..

Properties. ..

The Advanced Settings dialog appears where the columns to be displayed can be selected. Under
Diagnose/Online View select the '0002 ETxxxx Build' checkbox in order to activate the FPGA firmware
version display.
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Advanced Settings Ed

El D!agnl:usis

El EI_'I'IEI’I;IEI'H:‘:.-'

B il e

(10000 'ET 1 wwem RewdTepe'
[w] 0002 'ET1swmm Build'
(10004 'Sk /PR Cit?
(10006 'DPRAM Size'
[]0008 ‘Features'

(10070 'Phys Addr’'

(10012 'Phys Addr 2nd'

i’ |nnnu Add

[ Show Change Counters

[

0k, I Abbrechen

Update
For updating the FPGA firmware

« of an EtherCAT coupler the coupler must have FPGA firmware version 11 or higher;

+ of an E-Bus Terminal the terminal must have FPGA firmware version 10 or higher.

Older firmware versions can only be updated by the manufacturer!

Updating an EtherCAT device

In the TwinCAT System Manager select the terminal for which the FPGA firmware is to be updated (in the

example: Terminal 5: EL5001) and

click the Advanced Settings button in the EtherCAT tab.

File Edit Actions Mjew Options Help

DS HE &0 s @b =

X e

- Bl S¥STEM - Corfiguration
-8 CNC - Configuration
8 NC - Configuration

' PL:Z - Configuration
E|. I/ - Configuration
=B 1) Devices
=S8 Gerit 2 (EtherCAT)
+ Device 2-Image
== Device 2-Image-Info
Eﬂ---%‘T Inputs
Eﬂ---‘l Cutpuks
-8 InfoData
=i Term 1 (EK1100)
‘ Infolata
M Term 2 (EL2004)
=M Term 3 (ELZ004)
=¥ Term 4 (ELS001)
Eﬁj Term 5 (ELS001)
- -8 Channel 1
|- § WeState
; ‘ InfoData
Term & (ELS101)
Term 7 (ELS101)
Term & (EL2010)

@8 Mappings
Ready

Gemeral  EtherCAT | Process Data I Startupl CoE - Dnlinel Dnlinel

Type: |EL500T 1K. 551 Encoder

Product # Bevizion: IELEEIEI'I -0000-0000

Auto Inc Address: IFFFE
EtherCaT Address [ I'IEIEIE Eﬁ

[ Term 4 [EL5001) - B =]

Advanced Settingsz... * |

Presviouz Part:

itk A v, beckhoff ded germand default bt ?E therCAT AE LA kb

Mame | | Cinline | Tvpe | Size
1 Status x4l (65) BYTE 1.0
& value 000000000 {0) UDINT 4.0
Wl wWeskate ] BOOL 0.1
1 State 00003 (5) LIIMT 2.0
S’T adsaddr ACI003F30301EDOS  AaMSADDRESS  &.0

al |

Local ()
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The Advanced Settings dialog appears. Under ESC Access/E?PROM/FPGA click on Write FPGA button.

Advanced Settings

(- General FPGA

- Distributed Clock | wiite FPGA. .
El ESC Access
=-E*PROM
: Srnark Yiew

] | Cancel |

Search i I&} Firrea are j @ 1?' % -

Soc”OM_T1 EBUS BGA LYTTL _FZ2 54 BLDIZ.rbf

File name: [4_LWTL_F2_S4 BLD12.1bf Open |
File type: | FPGA File [*.1bf) | Cancel |
&

Select the file (*.rbf) with the new FPGA firmware, and transfer it to the EtherCAT device.

Risk of damage to the device!

A firmware download to an EtherCAT device must never be interrupted! If this process is canceled, the
supply voltage switched off or the Ethernet connection interrupted, the EtherCAT device can only be
recommissioned by the manufacturer!

In order to activate the new FPGA firmware a restart (switching the power supply off and on again) of the
EtherCAT device is required.

Simultaneous updating of several EtherCAT devices

The firmware of several devices can be updated simultaneously, as well as the ESI description. The
prerequisite for this is that the same firmware file/ESI applies to these devices.
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General | Adapter | EtherCAT | Online | CoE - Online

Mo Addr | Mame State
i
uy ; Request TNIT' state
Mk Tem 3[E Request 'PREQP! state

Request 'SAFECQP' skake
Request 'OF' state

Request 'BOOTSTRAP' skate

Clear 'ERROR' stake

EEPROM Update, .,

Select the required slaves and carry out the firmware update in BOOTSTRAP mode as described above.

6.4 ATEX Documentation

® Notes about operation of the Bus Terminal System in potentially explosive areas

1 (ATEX)
Pay also attention to the continuative documentation Notes about operation of the Bus Terminal
System in potentially explosive areas (ATEX) that is available in the download area of the Beckhoff
homepage http:\\www.beckhoff.com!

6.5 Master device file GSDML

The GSDML file describes a PROFINET device. This file is necessary for the PROFINET Controller, and
must be integrated in the corresponding configuration software. You can find the required GSDML files in the

TwinCAT\IO\PROFINET folder, or on the website at www.beckhoff.com under Download -> Configuration
files.

» GSDML for PROFINET | Device Supplement TS/TF6270
e EL6631-0010 | EtherCAT PROFINET Device

Comment GSDML File Name* PROFINET Device
Supplement Profinet Device GSDML-V2.1-beckhoff- PROFINET device for FC9xxx
TCPNDevice-20091009 cards with Intel chipset or Ethernet

interfaces with Intel chipset, for OS
with XP, XPemb

Supplement Profinet Device CE GSDML-V2.1-beckhoff- PROFINET device for FC9xxx
TCPNDevice-20091009 cards with Intel chipset or Ethernet
interfaces with Intel chipset, for OS
CE
EL6631-0010 GSDML-V2.2-beckhoff- EL6631-0010

EL6631-20100309.xml

* The file name may change as new features or versions are introduced.

6.6 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.
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Download finder

Our download finder contains all the files that we offer you for downloading. You will find application reports,
technical documentation, technical drawings, configuration files and much more.

The downloads are available in various formats.

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 our internet
page: www.beckhoff.com

You will also find further documentation for Beckhoff components there.

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 5246 963-157
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 5246 963-460
e-mail: service@beckhoff.com
Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963-0
e-mail: info@beckhoff.com
web: www.beckhoff.com
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More Information:
www.beckhoff.com/ts6270

Beckhoff Automation GmbH & Co. KG
Hilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 9630

info@beckhoff.com
www.beckhoff.com
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