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1 Foreword

1.1 Notes on the documentation

Intended audience

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

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

EL6631-0010 Version: 3.1.0 5
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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 instructions

In this documentation the following instructions are used.
These instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!
Failure to follow this safety instruction directly endangers the life and health of persons.

Risk of injury!
Failure to follow this safety instruction endangers the life and health of persons.

A CAUTION

Personal injuries!
Failure to follow this safety instruction can lead to injuries to persons.

NOTE

Damage to environment/equipment or data loss
Failure to follow this instruction can lead to environmental damage, equipment damage or data loss.

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

Version: 3.1.0 EL6631-0010
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1.3 Documentation issue status
Version Comment
3.1.0 » Update structure

» Update revision status
3.0.1 » Update chapter “Technical data”

» Update structure

» Update revision status
3.0.0 * Migration

» Update structure

+ Update revision status

2.0.0 » Update structure, addenda Technical Data

1.1.0 » Chapter "SharedDevice" added, EC LED description amended,
tree structure amended

1.0.0 » First version

Firmware and hardware versions

The software version of the Profinet device supplement can be taken from the corresponding TwinCAT build
number.

For the EL6631-0010, the firmware and hardware versions (delivery state) can be taken from the serial
number printed on the side of the terminal.

1.4 Version identification of EtherCAT devices

Designation

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

» family key
* type
 version

* revision

Example Family Type Version Revision

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

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

CU2008-0000-0000 |CU device 2008 (8-port fast ethernet switch) | 0000 (basic type) (0000

Notes

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

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

» The order identifier is made up of
- family key (EL, EP, CU, ES, KL, CX, etc.)
- type (3314)
- version (-0000)

EL6631-0010 Version: 3.1.0 7
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» The revision -0016 shows the technical progress, such as the extension of features with regard to the
EtherCAT communication, and is managed by Beckhoff.
In principle, a device with a higher revision can replace a device with a lower revision, unless specified
otherwise, e.g. in the documentation.
Associated and synonymous with each revision there is usually a description (ESI, EtherCAT Slave
Information) in the form of an XML file, which is available for download from the Beckhoff web site.
From 2014/01 the revision is shown on the outside of the IP20 terminals, see Fig. “EL5021 EL terminal,
standard IP20 10 device with batch number and revision ID (since 2014/01)”.

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

Identification number

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

Production lot/batch number/serial number/date code/D number

The serial number for Beckhoff 10 devices is usually the 8-digit number printed on the device or on a sticker.
The serial number indicates the configuration in delivery state and therefore refers to a whole production
batch, without distinguishing the individual modules of a batch.

Structure of the serial number: KK YY FF HH

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

FF - firmware version

HH - hardware version

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

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

Syntax: Dwwyy xyzu

D - prefix designation
ww - calendar week

yy - year
x - firmware version of the bus PCB
y - hardware version of the bus PCB
z - firmware version of the |/O PCB

u - hardware version of the I1/0 PCB

Example: D.22081501 calendar week 22 of the year 2008 firmware version of bus PCB: 1 hardware version
of bus PCB: 5 firmware version of 1/0O PCB: 0 (no firmware necessary for this PCB) hardware version of I/O
PCB: 1
Unique serial number/ID, ID number
In addition, in some series each individual module has its own unique serial number.
See also the further documentation in the area

» IP67: EtherCAT Box

+ Safety: TwinSafe
» Terminals with factory calibration certificate and other measuring terminals

8 Version: 3.1.0 EL6631-0010
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Examples of markings

Fig. 1: EL5021 EL terminal, standard IP20 10 device with serial/ batch number and revision ID (since
2014/01)

Fig. 2: EK1100 EtherCAT coupler, standard IP20 10 device with serial/ batch number

Fig. 3: CU2016 switch with serial/ batch number

EL6631-0010 Version: 3.1.0 9
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er

-‘-l“I - : :
32020020

T

ID- 204418
2 Channel Analog Input - certified
PT100 (1000) accuracy 0.1°C

Fig. 4: EL3202-0020 with serial/ batch number 26131006 and unique ID-number 204418

Fig. 5: EP1258-00001 IP67 EtherCAT Box with batch number/ date code 22090101 and unique serial
number 158102

Fig. 6: EP1908-0002 IP67 EtherCAT Safety Box with batch number/ date code 071201FF and unique serial
number 00346070

Fig. 7: EL2904 1P20 safety terminal with batch number/ date code 50110302 and unique serial number
00331701

10 Version: 3.1.0 EL6631-0010
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Fig. 8: ELM3604-0002 terminal with unique ID number (QR code) 100001051 and serial/ batch number
44160201

EL6631-0010 Version: 3.1.0 1
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1.4.1 Beckhoff Identification Code (BIC)

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

Fig. 9: BIC as data matrix code (DMC, code scheme ECC200)

The BIC will be introduced step by step across all product groups.

Depending on the product, it can be found in the following places:
» on the packaging unit
« directly on the product (if space suffices)
» on the packaging unit and the product

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

Each piece of information can be uniquely identified using the so-called data identifier

(ANSI MH10.8.2-2016). The data identifier is followed by a character string. Both together have a maximum
length according to the table below. If the information is shorter, spaces are added to it. The data under
positions 1 to 4 are always available.

The following information is contained:

12 Version: 3.1.0 EL6631-0010
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Item |Type of Explanation Data Number of digits Example
no. |information identifier |incl. data identifier
1 Beckhoff order Beckhoff order number |1P 8 1P072222
number
2 Beckhoff Traceability|lUnique serial number, |S 12 SBTNk4p562d7
Number (BTN) see note below
3 Article description Beckhoff article 1K 32 1KEL1809
description, e.g.
EL1008
4 Quantity Quantity in packaging |Q 6 Q1
unit, e.g. 1, 10, etc.
5 Batch number Optional: Year and week |2P 14 2P401503180016
of production
6 ID/serial number Optional: Present-day 518 12 515678294104
serial number system,
e.g. with safety products
7 Variant number Optional: Product variant |[30P 32 30PF971, 2*K183
number on the basis of
standard products

Further types of information and data identifiers are used by Beckhoff and serve internal processes.

Structure of the BIC

Example of composite information from item 1 to 4 and 6. The data identifiers are marked in red for better
display:

BTN

An important component of the BIC is the Beckhoff Traceability Number (BTN, item no. 2). The BTN is a
unique serial number consisting of eight characters that will replace all other serial number systems at
Beckhoff in the long term (e.g. batch designations on 10 components, previous serial number range for
safety products, etc.). The BTN will also be introduced step by step, so it may happen that the BTN is not yet
coded in the BIC.

This information has been carefully prepared. However, the procedure described is constantly being further
developed. We reserve the right to revise and change procedures and documentation at any time and with-
out prior notice. No claims for changes can be made from the information, illustrations and descriptions in
this information.

EL6631-0010 Version: 3.1.0 13
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2 TwinCAT supplement

2.1 TwinCAT 2.10

211 PROFINET device integration under TwinCAT 2.10

@® Installation

An installation version is no longer available for TwinCAT 2.10. Use TwinCAT V2.11 or contact
Beckhoff Support [» 68].

1. Integration of the PROFINET protocol

First of all, 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, e.g., if a CX9000 is to be parameterized, the target system must first be accessed remotely; the
corresponding Ethernet port can subsequently be selected.

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

= B8 1/0 Devices I ‘ Tvr

=8 < Device 1 (RT-Etherng

== Device 1-Image | " Append Box...
w g1 Inputs Append Profinet Controller Protocol
- ‘l_ Outputs Append Profinet Device Protocol
g8 Mappings
Append Ethernet/IP Slave Protocol
Append IEEE 1588 PTP Protocol

Fig. 10: Inserting a Profinet device protocol

The NetID used can be found under the "Protocol" tab. It is, e.g., 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 Task 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.

14 Version: 3.1.0 EL6631-0010
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=-E SYSTEM - Configuration i e
-8 MC - Configuration

- PLC - Corfiguration
E|! I - Configuration
Elﬁ I/0 Devices

Sethings
3 Standard (wia Mapping)

E-E¥ Device 1 (RT-Ethernst) (%) Special Sync Task
-I- Device 1-Image
- &1 Inputs | Task 1 | [ Create new |0 Task ]
-4l Outputs

=R Profinet M0 Device Protocal

- 0x1020
*-## tcpniodevice
= EE Mappings Senc Tazk
‘@@ [Task 1 -Devicel (RT-Ethernet : .
& [Tas evicel erret)] L o
Cycleticks: L 5 1000 e
[ 7] Adjustable by Protacal
s R =

Fig. 11: "Sync Task" tab

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.
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. 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, e.g., 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:

EL6631-0010 Version: 3.1.0 15
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[=)-az5s Prafinet I/ Device Prokocal
(=) s cxpnio00
- 8T Inputs
- @l Outputs
= AP0
=228 DAP Maodule
=B subrodule 1
81 Inputs
! outputs
B8 1 wWoard lnput
=B subrodule 1
&1 Inputs
= §l outputs
-4l 1 wWard Input
=-BE 1 Ward Output
=B subrodule 1
= %1 Inputs
el 1 word Output
! outputs

Fig. 12: Representation of the inputs/outputs of the PROFINET 1/O device

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

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

General | Device | Diagnosis | 405

Adapter Properties
MAC Address
00-02-B3-D7-7B-EC

Yendorl D DevicelD
0x0120 00021

Generate Station Mame from Control

|nztance Properties

1] Server UDF Part
Q0000 0xC350

FramelD Chent UDF Part
QxCo00 0xC351

Fig. 13: "Device" tab

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").

16 Version: 3.1.0 EL6631-0010
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Tree name

o

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, e.g., 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 no longer than
the PROFINET cycle!

(%) Own Adapter Instance

D escription: TwinCAT BT [TwinCAT -Intel PCI Ethernet Adapter - Paketplaner-
Device Mame: “DEVICE'8E921CEE-2344-44DE-B738-2DESEAD FD45E}

MAC Address: 00 02 b3 d7 7b ec [ Search... |
IF Address: 169.254.200.175 [255.255.0.0) [ Compatible 0 evices. . ]

[ ] Promizcuous Mode [use with Metmondwireshark only]
[ *irtual Device Mames

() Shared Adapter Instance

Freerun Cycle [mz);

Fig. 14: "Adapter" tab

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.

EL6631-0010 Version: 3.1.0 17
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BECKHOFF

B Unbenannt - TwinCAT System Manager

File Edit Actions Wiew Options Help

DEw & Bn

B

=B SYSTEM - Configuration
@ Real-Time Settings
= [BF additional Tasks
[=] Task 1
<%= Task 1-Image
&1 Inputs
‘l Outputs
%% Route Settings
£ TCoM Objects
B nC - Configuration
BA pLC - Configuration
= - 1/ - Configuration
=B 1/0 Devices
=8 Device 1 (Profinet Device)
=}= Device 1-Image
&t Inputs
§! outputs
TR teprindevice0d
B8 Mappings

o
2 ga v H A BE ® | B EQ@M_””“J&W@@?
flack A
Narne: Task 1 Pot 301 =
Bt start Optians
[ Auta Priarity Management 1140 at task begin
Priarity: 1 {3} [ Disable
Cycle ticks: 1 {3} 1.000 ms [] Create symboals

LComment;

[ Start tick [modula);
[ Separate input update

['warming by exceeding

[ Extern sync

Ready

Local {172.16,3.220,1,1)  [stagly{adylate ]

Fig. 15: Creating a task

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?

 [f two tasks are used, can the PLC task time be shortened?
* Will several virtual PROFINET devices by required?

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

>21ms

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

18
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® Conditions required for operation

1 The following points must be observed when using the PROFINET supplement:
» Only Ethernet cards with Intel chipset 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.

222 PROFINET device integration under TwinCAT 2.11

This description applies to the PROFINET DEVICE Supplement.

® Installation

For a correct installation at least TwWinCAT 2.11 build 1546 should be installed. With older TwinCAT
versions we recommend an update. In other cases please contact Beckhoff Support [P _68].

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

F N
Insert Device Iﬁ

Type: =410 Beckhoff Lightbus

-4l 11/0 Lightbug FC2004, PC
-4l A0 Lightbuz C1220, 154
- 100 |1/0 Lightbus Master ELET20, EtherCAT
A0 10 Lightbus C1200 [2 Telegrams]

-4l 110 Lightbug Master Cx1500- 200, PCI04
-4l 110 Lightbug Slawe C<1500-B200, PCI104
[+ Profibuz DP

[ »
|E
B

m

=gz Profinet
~agge Crofinet [0 Controller (RT]
~agge Crofinet |0 Controller CCAT (RT) A Target Type
~aggs Crofinet 1A0 Controller ELEE3T [RT], EtherCAT @ PC anly

~aggs Crofinet 1A0 Controller ELBE3Z [RT + IRT), EtherCAT

-ggs Profinet |40 Device [RT) () 0% only
-gggs Profinet 10 Device CCAT [RT) © BX only
g Frofinet |/0 Device ELEEST-0010 [RT), EtherLaT Al
€l CAMopen _ -
MName: Device 1
: o

Fig. 16: "Insert Device" dialog

® 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".

EL6631-0010 Version: 3.1.0 19



TwinCAT supplement BEGKHOFF

(%) Own Adapter Instance
Description:

Device Mame:

MAL Address: 00 00 00 00 00 00 ( Search... |

P Address: 0.0.0.0 {0.0.0.0) | Compatible Devices... |

[ Promiscuous Mode [use with Netmonwireshark anly)
[] virtual Device Mames

{3 Shared Adapter Instance

Freerun Cycle [ms): 4 {v}

Fig. 17: Search button, network card selection

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.

@® IP address of the network card

1 Please note that the IP address of the PROFINET device and the IP address of the Ethernet card
are not identical!l The PROFINET driver works with a virtual IP address that must not be identical to
the IP address of the operating system!

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 cannot 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 no longer than the PROFINET cycle!

If, e.g., @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, e.g., 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!
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= i I} - Configuration _
=B /O Devices [
=% Device 1 (Profinsk Pewicah |
== Device 1-Im B Append Box. ..
[+ %T Inputs :
#- ] Outputs . Delete Device
g8 Mappings
{F} Online Resst

Fig. 18: Inserting a PROFINET protocol (TwinCAT device protocol)

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

=,

Type:

22 Beckhaff Automation GrbH
ﬂj EF3300 [Buzcoupler, PROFIMET [0 - EtherCAT]

Ol
T PMTC Device [TwinCAT Device Interface, PROFIMET 10]
& Mizcellaneous

b uilbiple:

1 =

M arne: Box 1

Fig. 19: "Insert Box" dialog

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

Insert Device Box 2 (PHIO TC Device)
Module DAPs
Type: TwinCAT Device V2.0

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

Comment; YendorMame: Beckhoff, OrderMumber: TwinCAT PH

Device, TwinCAT PLC PROFINET 1/0 Device with 1/0s,
W2

Fig. 20: Integrating any Ethernet interface without port diagnosis

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

EL6631-0010
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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;  |%endor ame: Beckhoff, Orderumber; TwinCAT PH
Device, TwnCAT PLC PROFINET 140 Device with 1/0s,
W21, 1 port diagnostic zupported

Fig. 21: Integrating a simple Ethernet interface with port diagnosis

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 DA

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

Comment; YendorMame: Beckhoff, OrderMumber: TwinCAT PH
Device, TwinCAT PLC PROFINET 1/0 Device with 1/0s,
W21, 2 port diagnosztic [for G+ supported

Fig. 22: Integration with a switched Ethernet interface with port diagnosis

Virtual PROFINET device

Itis also possible in TwinCAT to configure a number of 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.

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).
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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:

[=)-wses Profinet IO Device Protocol
(= cxpnon
[# %‘T Inputs
[+ ‘l Qukputs
=-[B3 APID
= 22 DAP Module
=B submodule 1
%T Inputs
‘l Cutputs
= BB 1 woard Input
=B submodule 1
%T Inputs
= §l outputs
-l 1 ward Input
= BE 1 word Dutput
=B submodule 1
= %T Inputs
gl 1 Word Dutput
‘l Cutputs

Fig. 23: Representation of the input/output data of the PROFINET 1/O device

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!

Gereral | Device | Diagnosiz | ADS

Adapter Properties
MAC Address
00-02-B3-D7-7B-EC

Wendorl D Drevicel D
Qw071 20 Dx0021

enerate Station Mame fram Control

|nztance Properties

1] Server UDF Part
Dx0000 I=C350

FramelD Client UDF Port
Q=Co00 0=C351

Fig. 24: "Device" tab

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").
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Tree name

o

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, e.g., 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!

(%) Own Adapter Instance

Description: TwinCAT BT [TwinCAT -Intel PCl Ethernet Adapter - Paketplaner-|
Device Hame: SDEWICEWBEI21CEE-2344-4AD6-B738-2DEBEAD D 45E}

MAC Address: 0002 b3 d7 Phec [ Search... ]
IF Address: 169,254 200175 [255.255.0.0) [ Campatible Devices. . ]

[ Promiscuous Mode [uze with Netmonwireshark only)
[]*irtual Device Mames

() Shared Adapter Instance

Freerun Cycle [ms):

Fig. 25: "Adapter" tab, setting the cycle time

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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B Unbenannt - TwinCAT System Manager

M=}

File Edit Actions Wiew Options Help

Dl S0 280 838 Basrdd

L% ® % B Q2w @D ?

=B SYSTEM - Configuration
@ Real-Time Settings
= [BF additional Tasks
[=] Task 1
<%= Task 1-Image
&1 Inputs
‘l Outputs
%% Route Settings
£ TCoM Objects
B nC - Configuration
BA pLC - Configuration
= - 1/ - Configuration
=B 1/0 Devices
=8 Device 1 (Profinet Device)
=}= Device 1-Image
&t Inputs
§! outputs
TR teprindevice0d
B8 Mappings

Cycle ticks: 1 {ﬁ 1.000 s
[ Start tick [modula);

[ Separate input update
Pre ticks:

['warming by exceeding

LComment;

Tosk | Gnine|
Narne: Task 1 Pot 301 =
At start Options
[ Auta Priarity Management 1140 at task begin
Priarity: 1 {ﬂ [ Disable

[ Create symbals

[ Extern sync

Ready

Local {172.16,3.220,1,1)  [stagly{adylate ]

Fig. 26: Creating a task in the TwinCAT tree

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?

EL6631-0010
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3 EL6631-0010

3.1 Product overview

3.1.1 PROFINET EL6631-0010 - Introduction
' .

Om
Q@ PR/
@ P

Fig. 27: EL6631

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 1/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.
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3.1.2 EL6631-0010 - Technical data

Technical data

EL6631-0010

Bus system

PROFINET RT Device

Number of Ethernet ports

2

Ethernet interface

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

Cable length

up to 100 m twisted pair

Data transfer rate

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

Diagnostics

Status LEDs

Power supply

via the E-bus

Current consumption via E-bus

typ. 400 mA

Electrical isolation

500 V (E-Bus/Ethernet)

Bit width in process image

variable (max. 2 KB for inputs and outputs)

operation

Configuration via the TwinCAT System Manager
Weight approx. 75 g
Permissible ambient temperature range during 0°C..+55°C

(aligned in horizontal installation position)
0°C..+45°C
(all other installation positions,

see Note [»_34])

Permissible ambient temperature range during
storage

-256°C...+85°C

Permissible 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 [»_30]

on 35 mm mounting rail conforms to EN 60715

Vibration/shock resistance

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

EMC immunity/emission

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

Protection class

1P20

Installation position

see notice [P 34]

Approval

CE
ATEX [ 36]
cUlLus [P 37]

EL6631-0010
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3 EL6631-0010 - LEDs

EtherCAT RUN

' I
aln +
@ PRwmEn -
@ Fikn

Fig. 28: Tc_EL6631_LEDs

PROFINET RUN/ERR

PROFINET ERR

F 3

PROFINET LINK/ACT

F

PROFINET LINK/ACT

LEDs for EtherCAT diagnosis

LED Display Description
RUN |green |off State of the EtherCAT State Machine:
INIT = initialization of the terminal;
BOOTSTRAP = function for terminal firmware updates
flashing State of the EtherCAT State Machine:
200 ms PREOP = function for mailbox communication and different standard-settings
set
off (1s) State of the EtherCAT State Machine:

on (200 ms) |SAFEOP = verification of the sync manager channels and the distributed

clocks.
Outputs remain in safe state

on

State of the EtherCAT State Machine:
OP = normal operating state; mailbox and process data communication is
possible

LED diagnosis PROFINET RUN/Err

Colors green Colors red Meaning
on off EL terminal is parameterized
off (1s) 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
28 Version: 3.1.0 EL6631-0010
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LED diagnosis PROFINET Err

Colors green Colors red Meaning

on off EL terminal is exchanging data

flashing off EL terminal is exchanging data, but the provider status is

200 ms stopped

off (1 s) off EL terminal is exchanging data, but the modules are

on (200 ms) different

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/Err PN Err Meaning

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.

EL6631-0010
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3.2 Mounting and wiring

3.21 Instructions for ESD protection

NOTE

Destruction of the devices by electrostatic discharge possible!

The devices contain components at risk from electrostatic discharge caused by improper handling.
 Please ensure you are electrostatically discharged and avoid touching the contacts of the device directly.
» Avoid contact with highly insulating materials (synthetic fibers, plastic film etc.).

» Surroundings (working place, packaging and personnel) should by grounded probably, when handling
with the devices.

« Each assembly must be terminated at the right hand end with an EL9011 or EL9012 bus end cap, to en-
sure the protection class and ESD protection.

, o
f Ty,

f
f
L

|
)
-
Fig. 29: Spring contacts of the Beckhoff I/O components

3.2.2 Recommended mounting rails
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

@ 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)!

3.23 Mounting and demounting - terminals with traction lever
unlocking

The terminal modules are fastened to the assembly surface with the aid of a 35 mm mounting rail (e.qg.
mounting rail TH 35-15).
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Fixing of mounting rails

o

1 The locking mechanism of the terminals and couplers extends to the profile of the mounting rail. At
the installation, the locking mechanism of the components must not come into conflict with the fixing
bolts of the mounting rail. To mount the recommended mounting rails under the terminals and cou-
plers, you should use flat mounting connections (e.g. countersunk screws or blind rivets).

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

@

oooao
oooao

\o @

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

e Attach the cables.

e e e
e e e

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

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

~m)

0000

e

e

3.2.4 Mounting and demounting - terminals with front unlocking

The terminal modules are fastened to the assembly surface with the aid of a 35 mm mounting rail (e.g.
mounting rail TH 35-15).

@® Fixing of mounting rails

1 The locking mechanism of the terminals and couplers extends to the profile of the mounting rail. At
the installation, the locking mechanism of the components must not come into conflict with the fixing
bolts of the mounting rail. To mount the recommended mounting rails under the terminals and cou-
plers, you should use flat mounting connections (e.g. countersunk screws or blind rivets).
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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.

@

@

e
T

¢ &

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

» Attach the cables.

Demounting
* Remove all the cables.

» 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.
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* Pull (4) the terminal module away from the mounting surface.
Avoid canting of the module; you should stabilize the module with the other hand, if required.

3.2.5 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 installa-

tion position and/or the operating temperature range have been specified. When installing high power dissi-
pation terminals ensure that an adequate spacing is maintained between other components above and be-
low 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. “Recommended distances for standard installation
position”). 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. 30: Recommended distances for standard installation position

Compliance with the distances shown in Fig. “Recommended distances for standard installation position” is
recommended.
Other installation positions

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

The minimum distances to ambient specified above also apply to these installation positions.
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Fig. 31: Other installation positions

3.2.6 ATEX - Special conditions (standard temperature range)

Observe the special conditions for the intended use of Beckhoff fieldbus components with
standard temperature range in potentially explosive areas (directive 2014/34/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 60079-15! The environmental conditions during use are thereby to be
taken into account!

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 tempera-
ture data correspond to the actual measured temperature values!

» Observe the permissible ambient temperature range of 0 to 55°C for the use of Beckhoff fieldbus compo-
nents standard temperature range 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 volt-
age has been switched off or if a non-explosive atmosphere is ensured!

The fuses of the KL92xx/EL92xx 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 60079-0:2012+A11:2013
« EN 60079-15:2010

Marking

The Beckhoff fieldbus components with standard temperature range certified according to the ATEX directive
for potentially explosive areas bear one of the following markings:
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@ I13G KEMA 10ATEX0075 X Ex nAIIC T4 Gc Ta: 0 ... +55°C

or

@ I13G KEMA 10ATEX0075 X Ex nC IIC T4 Gc Ta: 0 ... +55°C

3.2.7 ATEX Documentation

® Notes about operation of the Beckhoff terminal systems in potentially explosive ar-
1 eas (ATEX)

Pay also attention to the continuative documentation
Notes about operation of the Beckhoff terminal systems in potentially explosive areas (ATEX)

that is available in the download area of the Beckhoff homepage http:\\www.beckhoff.com!

3.2.8 UL notice

Application
M @ US | Beckhoff EtherCAT modules are intended for use with Beckhoff's UL Listed EtherCAT Sys-
tem only.

Examination
c US | 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
[ @ US | Not for connection to telecommunication circuits.

Basic principles

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

C US
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3.3 Commissioning

3.3.1 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 when switching to bootstrap mode and is not available during a
firmware update.
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3.3.2 PROFINET device (EL6631-0010) integration under TwinCAT

211
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.

- B SYSTEM - Configuration
- I NC - Configuration

' PLiZ - Configuration
|—:|! I} - Configuration
= B I/0 Devices
=52 Device 2 (EtherCAT)
-I- Device 2-Image
-I- Device 2-Image-Info
[ %T Inputs
&3] ‘,I, Cutpuks
# § InfoData
= Term 1 (EK1100)
[+| & InfoData
w2
B Term 3 (EL9011)
B Mappings

Fig. 32: Integration of the EL6631-0010 in the TwinCAT project

2. Integration of the PROFINET protocol
A PROFINET device must first be added - EL6631-0010.

p
Insert Device

S0

Type: =10 Beckhoff Lightbus

-4l 11/0 Lightbuz FC2004, PC

-4l 11/0 Lightbuz C1220, 154

- 100 [1/0 Lightbus Master ELET20, EtherCAT

-0 (10 Lightbus C1200 [2 Telegrams)

-4l 110 Lightbusg Master C1500- 200, PC104

~4liQ 110 Lightbuz Slawe C41500-B200, PCI104

[+-#&8 Profibuz DP

=gz Profinet

~aggs Crofinet A0 Contraller [RT)

~aggs Crofinet 1A0 Controller CCAT [RT]

~aggs Crofinet 1A0 Controller ELEE3 [RT), EtherCAT
~aggs Crofinet 1A0 Controller ELBE3Z [RT + IRT), EtherCAT
~aggs Crofinet 1A0 Device (RT)

-aggs Crofinet /0 Device CCAT (RT)

14 Profinet | /0 Device ELEE3-0010 [RT], EtherCaT
[+-€iA CAMopen

»

m

M arme: Device 1

Ok |

Target Type
@ PC anly
(71 C= anly
(71 B anly
© &l

L

Fig. 33: "Insert Device" dialog
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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.

(%) Own Adapter Instance

Description: ELEE31-0010 PROFIMET 10 Device

Device Hame: Term 2 [ELEE3T-0000)

MAC address: 000105063380 [ Search... ]
IP Address: 1649.254.200.175 [255.255.0.0 [ Compatible Devices... ]

[ Promiscuous Mode [uze with Netmonwireshark only)
[]*irtual Device Mames

() Shared Adapter Instance

Freerun Cycle [mz); 4 {A}

w

Fig. 34: "Adapter" tab

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.

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 TwWinCAT is operated in FREERUN mode, care must be taken
that the freerun cycle set is no longer than the PROFINET cycle!

If, e.g., @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, e.g., 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!
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= 12 - Configur ation L
=B 10 Devices [
I=-agze Device 1 (Profinak Desviced |
=$a Device 1-Im| Tag| Append Box...
- 8T Inputs :
- @ Outputs M Delete Device

g8 Mappings
{F} Online Resst

Fig. 35: Inserting a Profinet device protocol

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

-

Insert Box
Type: =2 Beckhoff Automation GmbH Ok
P3| Profinet 120 Device ELBEZ1-0010, EtherCAT
b uiltiple:
1 &)
Marne: Bow 4

Fig. 36: "Insert Box" dialog

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)

kodule DA

Type: ELEE31-0010 [ImplementationType Software Schema V2.0]
ELEE31-0010 [ImplementationType Saftware Schema V2.2)

Comment: %endarM ame: Beckhatf, OrderMumber: ELEE3T-0010,
PROFIMET /0 device - EtherCAT zlave terminal, 2.0

Fig. 37: EL6631-0010 selection with or without port diagnosis

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 cannot yet support Version 2.2, in
which case you should use Version 2.0.
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B =vSTEM - Configuration
BB i - Configuration
B® PLC - Configuration
=l . I/ - Configuration
=B 1/0 Devices
== Device Z (EtherCaT)
[=-agE Device 1 (ELEE31-0010)
-I- Device 1-Image
%T Inputs
‘.l. Cutputs
=" eleez1-0010
%T Inputs
‘l Cukpuks
=-[B1 AP
=328 DAP Module
B ELe631-00107%2:2, 2 Pork
B Port 1
B Porkz
B DaP Submod
=" eleez1-0010
%T Inputs
‘l Cukpuks
=-[B1 AP
=-EE DAP Module

B CaP Submodule

Fig. 38: Several PROFINET devices in the TwinCAT tree

®-E-E

88 Mappings

Virtual PROFINET device

It is 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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[=)-az5s Prafinet I/ Device Prokocal
(=) s cxpnio00
- 8T Inputs
- @l Outputs
= AP0
=228 DAP Maodule
=B subrodule 1
81 Inputs
! outputs
B8 1 wWoard lnput
=B subrodule 1
&1 Inputs
= §l outputs
-4l 1 wWard Input
=-BE 1 Ward Output
=B subrodule 1
= %1 Inputs
el 1 word Output
! outputs

Fig. 39: Representation of the inputs/outputs of the PROFINET 1/O device

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 ELEG3

Adapter Properties
MAC Address
00-01-05-06-34-80

Yendorl D DevicelD
0x0120 0x19E7

[ ] Generate Station Mame from Control

|nztance Properties

1] Server UDF Part
Q0000 0xC350

FramelD Chent UDF Part
QxCo00 0xC351

Fig. 40: "Device" tab

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 possi-
ble)

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 | 4D5 | ELBE3x

EtherCAT mapping properties

get PH-Stationname from ECAT

FOD mapping

(%) Submodule data [0=6nn0, 0x7rnd)

() Module data [0<6nn1, 0xFranl)

{3 Submodule data and I0PS [0xEnn2, 0x7nn2]
() Module data and I0PS [0xBnn3, 0<7nn3)

Fig. 41: "EL663x" tab

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

=i 10 - Configuration
=B 1)O Devices
+-7% Device 2 (EtherCAT)
—|-agss Device 1 (ELEE31-0010)
+ Device 1-Image
%‘T Inputs
‘l Oukputs
- 71 eleg31-test-name
| %T Inputs
= ‘l Cukputs
& PriloBoo ]
+-[B1 AP

Fig. 42: TwinCAT tree: assigning a PROFINET station name

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").
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+ S¥STEM - Configuration

- MC - Configuration Wariable | Flags | Unline
—- B8 PLC - Configuration
o 55 Test e
= ! I1f - Configuration Mew Yalue:
- Ef¥ 1/ Devices
+) 7 Device 2 (EtherCAT) Camment: 0003 = Last wo hex characters of station name
—-gg5F Device 1 (ELEG31-0010)
-I- Device 1-Image
@1 Inputs
‘l Cukputs
=M elee31-0010
+- &l Inputs
= ‘l Cukbpuks
&/ PrloBoxChrl 49
=-[21 aPI

—I-BE8 DAP Module
B EL&G31-0010 W22, 2 Part
B Port 1
B Port 2
B DaAP Submodule
2 10 %Word In- and Outpuk
= B 10Word In- and Oukpuk
+- & Inputs
+- @] outputs
=] eles31-0010000
= %T Inputs

%1 PnloBoxState

= ‘,I,Ou
+-[E1 AF

+-af Device 3 (Profinet Controller)
= i"ﬁ Mappings
B8 Test (Standard) - Device 1 (ELAG31-0010)
B8 [Test (Standard) - Device 2 (EtherCaT)]
B [Task 2 - Device 3 (Profinet Controller)]

E
+
+
+

Fig. 43: Tree name in the TwinCAT tree

Tree name

o

1 This tree name no longer corresponds to the PROFINET station name! The Ctrl WORD of the
PROFINET protocol is used to help assigh 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, e.g., 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.
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Gereral | Device | Diagnosiz | ADS | ELER3x

Stationname

el6E31-0070033

|F configuration

IF addresz

Subnet

Giateway R efresh

Maodule Difference

SlatM urnber b odulelnfo t oduleState SubSlatMu... Subkdodt
2 Mo kodule Mo Module 1] =0

Fig. 44: “Diagnostics” tab

5. Cycle times

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

General | Adapter | PROFIMET || Sync Tazk

(%) Own Adapter Instance

Description: TwinCAT BT [TwinCaT-Intel PCI Ethemet Adapter - Paketplaner
Device Name: LDEVICEN{BEI21CEE-2344-4ADE-B738-2DEBED FD45E}

MAC Address: 0002 b3 d7 b ec [ Search... |
IP 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):

Fig. 45: "Adapter" tab, setting cycle time

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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B Unbenannt - TwinCAT System Manager g@
File Edit Actions Wiew Options Help
; ] g = T —
Deed % B EIEYZ 2 X R Y IR G K
=Bl 5vSTEM - Corfiguration T —
- Real-Time Settings i Dnhne
= [BF additional Tasks e
5 T Mame: Tazk 1 Port: am &3]
<%= Task 1-Image Auto start O ptions
%T Inputs [ Auta Priarity Management 1140 at task begin
‘l Outputs o =
%% Route Settings Briority: ! €32 [ Disable
£ TCoM Objects C ol =]
cle ticks: 1 Eal 1.000 s
W i - Configuration p [ [ Create symbals
BA pLC - Configuration [ Start tick [modula);
= 11 - Confi ki .
- ! é I,I'OOSEIEiLcI;as on [ Separate input update
=% Device 1 (Profinet Device) ] Extern sprc
=}= Device 1-Image . .
- Gt Inputs [J'waming by exceeding
H .l Outputs
- T tepniodevice000
B8 Mappings
LComment;

Local {172.16,3.220,1,1)  [stagly{adylate ]

Ready

Fig. 46: Inserting a task

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. 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.

General | Device | Diagnosis | 405 | ELBE3x

EtherCAT mapping properties

get PM-Stationname from ECAT

FOO mapping
() Submodule data [0=6nn0, 0<Frnd)
(3 Module data [0xBnn, 0x7nnl]

() Submodule data and I0PS [0xBnn2, 0x7nnZ]
() Module data and I0PS [0xBnn3, 0<7rn3)

Fig. 47: "EL663x" tab
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4 Profinet Features

4.1 Alarms

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 - 0xF807

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 Record data

PROFINET record data

PROFINET record data can also be received directly by means of the PLC. To do this an "indication" is set in
the PLC ( (READINDICATION for reading and 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 SubSlot;

PNIO_RECORD RecordData;

Record Data

WORD Index;

WORD Length; /lzum Lesen auf 0
WORD TransferSequence;

WORD LengthOfAligned;
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Table of PROFINET RECORD DATA represented on ADS

PROFINET Length in Comment ADS
bytes
- String AMS NET ID of the PROFINET AMSNETID
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 - ReadlIndication
1 - Write Write - Writelndication
Number of AR 2 0x0000 -
API 4 0x00000000 -
Application Process Identifier
Slot 2 Slot number IndexOffset High Word
0x0000-0x7FFF
SubSlot 2 SubSlot number IndexOffset Low Word
0x0000-0x8FFF
Record Data Index 2 0x0000-0x1FFF 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 Aligned |2 can be zero -

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 i OF

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

IF ADSREADIND.VALID THEN

IdxGroup:=ADSREADIND.IDXGRP;
IdxOffset:=ADSREADIND.IDXOFFS ;

1:=10;
END IF
10: ADSREADRES (

NETID:=ADSREADIND.NETID,

PORT : =ADSREADIND.PORT,

INVOKEID:=ADSREADIND.INVOKEID ,

RESULT:=0 ,
LEN:=10 ,
DATAADDR:=ADR (Data) ,
RESPOND:=TRUE ) ;
1:=20;
ADSREADIND (CLEAR:=TRUE) ;
20: 1i:=0;

ADSREADRES (RESPOND:=FALSE) ;

END CASE

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 dat

a image.

EL6631-0010

Version: 3.1.0
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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 Diagnostics

441 Status and Ctrl. flags

PROFINET status

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

=45z Device 1 (ELGG31-0010)
-I- Device 1-Image
%T Inputs
‘l Cukputs
= .ﬂ el6631-test-name
= &1 Inputs
%1 PnloBoxState
= ‘l Cutputs
&/ PnloBoxCtrl
=-[B1 API

Fig. 48: TwinCAT tree: PROFINET status via "PnloBoxState"

PnloBoxState Comment Meaning

0x0001 (Bit 0) Device is in 1/0 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, The PROFINET controller is stopped
1=RUN

0x0008 (Bit 3) Problem indicator 0=0K, The PROFINET device has encountered problems
1=Error

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.

4.4.2 Port diagnostics

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

Remate Port D ata

Marne Yalue

Port Mumnber 1

Paork ID pork-001

Port Descripkion Ethernet Port 1, Slok O PortSubmodule 1, 10,

Marme Yalue

Pote ID port-001

Port: Description bk2103 - port-001
Syskem Mame bka103

Swskem Descripkion

Beckhoff bk9103 - HW!: ¥2.00, StW: Wa.00

Do | T mackake

CNa74c4032

Fig. 49: Port diagnosis

443

“haccic T kla1na-a

Fort Statistik,
Marne Yalue | .
Speed 100 MBitfsec E
Phrys MaC 000 001 0x05 0:x00 000 001
Operating skatus up
R ackets 540727375

I Get local port data

[ Get remote port data

’ et part statistik

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.

240)

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 - OxF804

Index Offset 0x0000

Length 257

Data byte offset |Value Comment

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 |PROFINET Name

EL6631-0010

Version: 3.1.0
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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 des PROFINET Devices

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 - OxF826

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 offset |Value Comment

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

5.1 Functions

51.1  FUNCTION_BLOCK FB_Write luM_EL6631_0010

FE_WRITE_IUM_ELEE31_00710

—bhrite ; BOOL bBusy : BOOL—
— byotate . BYTE bErrar: BOOL—
—{iMumber: INT iErrardD ; DINT—
—METID : STRIMG(ED)

—FORT WiORD

—st_Ibd_TagFunction : STRIMNG(ED)
—st_Ibd_Taglocation : STRINGE
—st_IM_Date : STRIMNG{E0)
—st_Ibd_Descriptar : STRINGE0)
—st_Ib_Signature : STRINGED)

Fig. 50: FUNCTION_BLOCK FB_Write_IuM_EL6631_0010

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.

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 -
> T&M4*)
iNumber : INT:=0; (* "O"=EL6631-0010 or "1"=vitual EL6631-0010%)
st IM TagFunction : STRING; (* I&M1 byState.0=TRUE¥*)
st IM TagLocation : STRING; (* I&M1 byState.0=TRUE¥*)
st IM Date : STRING; (* I&M2 byState.l=TRUE¥*)
st _IM Descriptor : STRING; (* I&M3 byState.2=TRUE¥*)
st IM Signature : STRING; (* I&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 I&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 1&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: Description 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: In the event of an error during the command transfer, this output is set once the bBusy output has

been reset.

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

Development environment

Target platform

PLC libraries to be linked

TwinCAT v2.11.0 R3

PC or CX (x86, ARM)

TcProfinetDiag.Lib

51.2 FUNCTION_BLOCK FB_Read_IuM_EL6631_0010

—bRead  BOOL
—HETID : STRIMNG{E)
—FPORT :WORD
—iNumber INT

FE_READ_IUK_ELEE3T_0010

bBusy : BOOL
bError: BOOL
iErrarlD: DIMT

st_Ik_TagFunction : STRING(E0)

st_Ib_Taglocation : STRIMNGE0
st_IM_Date : STRIMG(E0
st_Ik_Descriptar : STRINGE0
st_Ik_Signature : STRING(E0

)
)
)
)

Fig. 51: FUNCTION_BLOCK FB_Read_IluM_EL6631_0010

This function block reads 1&M1, 1&M2, I&M3 and 1&M4 (Identification & 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 via 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 1&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&M1 *)
st IM TagLocation : STRING; (* I&M1 *)
st _IM Date : STRING; (* I&M2 *)
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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: In the event of an error during the command transfer, this output is set once the bBusy output has
been reset.

iErrorlD: Supplies an ADS error number when the output bError is set.
st_IM_TagFunction: label read out for the function of the device.
st_IM_Taglocation: label read out 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.

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 EtherCAT AL Status Codes

For detailed information please refer to the EtherCAT system description.

6.2 Firmware compatibility

Beckhoff EtherCAT devices are delivered with the latest available firmware version. Compatibility of firmware
and hardware is mandatory; not every combination ensures compatibility. The overview below shows the
hardware versions on which a firmware can be operated.

Note
* ltis recommended to use the newest possible firmware for the respective hardware

» Beckhoff is not under any obligation to provide customers with free firmware updates for delivered
products.

NOTE

Risk of damage to the device!
Pay attention to the instructions for firmware updates on the separate page [»_56]. If a device is placed in
BOOTSTRAP mode for a firmware update, it does not check when downloading whether the new firmware
is suitable. This can result in damage to the device! Therefore, always make sure that the firmware is suit-
able for the hardware version!
EL6631-0010
Hardware (HW) Firmware Revision no. Release date
03-07 01 EL6631-0010-0016  |2011/05
02 EL6631-0010-0017  |2012/12
08-14* 02 EL6631-0010-0018  2013/05
03 2014/05
04 2014/10
05 2014/12
06 2015/05
07 2015/10
02 —14* 08 2016/11
09 2017/01
10 2017/06
11 2017/11
12 2018/04
13 2018/07
14* 2018/12

*) This is the current compatible firmware/hardware version at the time of the preparing this documentation.
Check on the Beckhoff web page whether more up-to-date documentation is available.

6.3 Firmware Update EL/ES/EM/ELM/EPxxxx

This section describes the device update for Beckhoff EtherCAT slaves from the EL/ES, ELM, EM, EK and
EP series. A firmware update should only be carried out after consultation with Beckhoff support.
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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, a so-called ESI-EEPROM, for storing its own
device description (ESI: EtherCAT Slave Information). 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 (https://www.beckhoff.de). All ESI files are accessible there as zip files.

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.

Simplified update by bundle firmware

The update using so-called bundle firmware is more convenient: in this case the controller firmware and the
ESI description are combined in a *.efw file; during the update both the firmware and the ESI are changed in
the terminal. For this to happen it is necessary

« for the firmware to be in a packed format: recognizable by the file name, which also contains the
revision number, e.g. ELxxxx-xxxx_REV0016_SWO01.efw

 for password=1 to be entered in the download dialog. If password=0 (default setting) only the firmware
update is carried out, without an ESI update.

« for the device to support this function. The function usually cannot be retrofitted; it is a component of
many new developments from year of manufacture 2016.
Following the update, its success should be verified

» ESI/Revision: e.g. by means of an online scan in TwinCAT ConfigMode/FreeRun — this is a convenient
way to determine the revision

» Firmware: e.g. by looking in the online CoE of the device

NOTE

Risk of damage to the device!
Note the following when downloading new device files
* 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.

In the event of malfunctions during the update process the EtherCAT device may become unusable and re-
quire re-commissioning by the manufacturer.

6.3.1 Device description ESI file/’XML

Attention regarding 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 characters/digits) and a revision number (4 digits). Each slave
configured in the System Manager shows its identifier in the EtherCAT tab:
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. =B 5¥STEM - Configuration
----- - HEA NC - Configuration
! =58 PLC - Configuration

General | EtherCAT | Process Data | Startup || CoE - Online | Oriline

=B 1/0 - Configuration Type: EL3204 4Ch. Ana. Input PT100 (RTD]
= S 1/0 Devices Product/Revision: | EL3204-0000-0016
== Device 2 (EtherCAT)

.= Device 2-Image Auta Inc Addr: FFFF
g Device 2-Image-Infa EtherCAT Addr. [] [ Advanced Settings...

[+ & Inputs

- § outputs Previous Fort: Temn 1 (EK1101) - B

H-8 InfoData

= ‘1_1 Term 1 (EK1101)

-t ID

-§ WiState

-8 InfoData
i |Term 2 (EL3204)
| Term 3 (EL3201%

Fig. 52: Device identifier consisting of name EL3204-0000 and revision -0016

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:

l - B SYSTEM - Configuration

_____ - §8 NC - Configuration General | Adapter | EH

! ! PLC - Configuration

EI. I/ - Configuration Mo Addr
=B 1/0 Devices T 1 100

o= W i 1nne
~=}= Devic T Append Box. ..

-I- Drewic

=
=

- %T Tnput 'K' Delete Device

2 @ online Reset

- § InfoD o
=" °|j Term 2% Online Relnad (Config Mode anly)

%T I Online Delete {Config Mode only)

g W

0§ I

:; T ﬁ" Impork Box..
|

’ﬁ Export Device. .

T
T Scan Boxes. .,

Fig. 53: Scan the subordinate field by right-clicking on the EtherCAT device

If the found field matches the configured field, the display shows
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TwinCAT System Manager EI
L]
\ld) Configuration is identical

Fig. 54: Configuration is identical

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

Found ltems: Dizahle » Configured [tems:

= B Tem5(EKIT0N) [EKT101-0000-0017] = B Tem1(EK1101] [EK11071-0000-0017]
-~ Tem 6 (EL3204) [EL3204-0000-00716] -
% Tem7(EL3201) [EL3201-0000-0017] Delete >

“ M Tem 8 (EL90T1)

|gnare >

M Temn 3[EL3201) [EL3201-0000-0018]

M Term 4 [EL9011)

» Copy Before »

» Copy After »

»» Copy all x>

| A B

Cancel

Extended Infarmation

Fig. 55: Change dialog

In this example in Fig. Change dialog, 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

The ESI/EEPROM identifier can be updated as follows under TwinCAT:
* Trouble-free EtherCAT communication must be established with the slave.

* The state of the slave is irrelevant.

* Right-clicking on the slave in the online display opens the EEPROM Update dialog, Fig. EEPROM
Update
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+- B S¥STEM - Configuration
' M - Configuration
+- BB PLC - Configuration [
= l I}Cr - Configuration | Mo Addr | Mame State CRC
= B 1/0 Devices | |1 1001 Tem 1 (EKI101) PREOP 0.0
0.0

General | Adapter | EtherCAT | Onling | CoE - Online

—-=%= Device 2 (EtherCAT) { 2 1002 Tem 2 [EL3204) FREOF
s Device 2-Image 02 1003 Tem3[EL3201] 4T VPR
== Device 2-Tmage-Info | | Request ‘TMIT state

+-- &1 Inputs Request ‘PRECP state

- @ Outputs i Request 'SAFECP" skate

+$ InfoData ' Requesk 'O state

+-f Term 1 (EK1101) ' ; ;
‘i‘% Mappings Request BOOTSTRAR state

Clear 'ERROR state

EIFITIWEII’E Epaaie. o

Advanced Settings. ..

Properties...

Fig. 56: EEPROM Update

The new ESI description is selected in the following dialog, see Fig. Selecting the new ESI. The checkbox
Show Hidden Devices also displays older, normally hidden versions of a slave.

¥rite EEPROM

Axailable EEPROM Dezcriptions: A Show Hidden Devices

.

: - . Ana. Input F i L3207 -007 0-0071 6]
----- H 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]
=™ 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)

Fig. 57: Selecting the new ESI

A progress bar in the System Manager shows the progress. Data are first written, then verified.

® 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 Ether-
CAT slave therefore has to be switched off briefly in order for the change to take effect.

6.3.2 Firmware explanation

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
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Example with ser. no.: 12 10 03 02:

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 Two CoE directories are available:
« online: This is offered in the EtherCAT slave by the controller, if the EtherCAT slave supports this.
This CoE directory can only be displayed if a slave is connected and operational.
« offline: The EtherCAT Slave Information ESI/ XML may contain the default content of the CoE.
This CoE directory can only be displayed if it is included in the ESI (e.g. "Beckhoff EL5xxx.xml").

The Advanced button must be used for switching between the two views.

In Fig. Display of EL3204 firmware version the firmware version of the selected EL3204 is shown as 03 in
CoE entry 0x100A.

H H SYSTEM - C uration -
B 1 - Cu-ﬁgzjr-:;gm | Genesal | EthedCAT | Process Data | Startup | CeE - I:Irhnei Onlne|
(- B PLC - Corfiguration -
=18 1j2 - Configuration [ Awto Update Single Update [T Show Oifline Drala

= 59 1/0 Devices BI | Advanced.. t ] |

=15 Device 2 (EtherCAT)

< Device 2-Image Add 1o Statup [[orinepata | ] A Modie OD ack Par [g |

=}= Device 2-Image-Info

- @l Irputs Irecdre Mame Flagz Walue
- @l Outputs 1000 Device tupe RO O 401339 [2057E521)
&-#§ IrfcData 1008 Device narme Rl EL3204-0000
=F Enn 1{EK1101) T — s :E g I
[+ I IAENE W £I00
I';] ' WicSkake = 10y Feslone def aul paramelers R AL
3§ Inooas MR novanced settiogs |
@75 Term 2 (EL3204) B ——
T TamrEmy (| |2 40 o
LW Term 4 (ELS0IL)
&8 Meppings o o | [@onine Juis 500 Idcmation ® Device OD
+ 1C0 () Difine {freen Device Description Modde 0D [vis Aok per) ||J
4L w
. 1%; jects [FPDD)
e Mappable Objects [T«FDO)
= Backup Objects
Setings Obwects

Fig. 58: Display of EL3204 firmware version
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 via the Online option in Advanced Settings (B) and double-clicking on
AllObjects.

6.3.3 Updating controller firmware *.efw

@® CoE directory

The Online CoE directory is managed by the controller and stored in a dedicated EEPROM, which
is generally not changed during a firmware update.

Switch to the Online tab to update the controller firmware of a slave, see Fig. Firmware Update.
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Appendix
- SYSTEM - Configuration
E - Conﬂgwalaiou; General | EtherCAT | Frocess Data | Startup || CoE - Onine | |Drﬁn=||
- PLC - Configuration .
8 ! 10 - Configuration Slabe Machine
&M 170 Devices @A_] @J B [curent state: Boot |
=5 Device 2 (EtherCAT) (F=0p | (Gaiz0p ] irenk Slale: J
T ce Z-Image equashed Stabe:
o Device 2-1 R 3 BOOT
<} Device 2-Image-Info [ap ] [ClearEmoe |
®- § Inputs
- @ Cubputs i
5§ mhobets DLL Status—— Lock in: | (£ Newewr
=T Term 1 (EKLID1} Pt A: - EEEE
¥ pus fe)
& t B 2 F My Recernt
- § IrfcData Pait C Ma Canier / Cloged ng:;;ts
#-M Term 2 (EL3Z04 Fait D Ma Canier / Closed
w- =
! H| Term 4 (EL9011) —
i- T Mappings File Access over EthesCAT Desklop
| Cownload...[ ]
LY -\j
Name 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 3 Conen
ST P00 Toggle i
Sl walue 0xZ2134 <E50.000> File rame: |EL3'E'U4 05, v
Wl WicState 1 1 =
C |[T5tate w0003 (3] My Metwork | Files of lypec | EthesCAT Fimwuane Fieg [*efu) ||
& hdsiddr 0oo00000AasaLE =

Fig. 59: Firmware Update

open %

v| G?‘ N i

g

[ Cancel |

Proceed as follows, unless instructed otherwise by Beckhoff support. Valid for TwinCAT 2 and 3 as

EtherCAT master.

» Switch TwinCAT system to ConfigMode/FreeRun with cycle time >= 1 ms (default in ConfigMode is 4
ms). A FW-Update during real time operation is not recommended.

Microsoft Visual Studio

{QI Load I/O Devices

23

[ Yes Mo

J |

e Switch EtherCAT Master to PreOP

Solution Explorer

@ o-a@| & =

Microsoft Visual Studio

g ..“'_
I:_el Activate Free Run

=

[ Yes

J |

R VAN

sl ™
| General | Adapter | EthercAY{] Oriine o - Orine |

Search Solution Explorer (Ctrl+ Q) P~
SAFETY ~ No Addr  Name CRC
& o+ 1 1001  Tem 5(EL1004) 0.0
= ®i2 1002 Temm 6{EL2004) 0.0
4 E 1o : '
,. P32 1003 Tem 7 (ELGGES) 0
j!, Image-Info
b 2 SyncUnits Actual State: PREOP Couriter Cyclic Queued
4 Inputs [t ] p | [SafeOp| | Op Send Frames 17167 + 5289
#1 Frm05tate [ Clea [ Clear Frames ] Frames / sec 459 + 43
#1 Frm0WcState Lost Frames 0 = 0
#| Frm0InputToggle Tx/Fx Emors 0 /0
#1 SlaveCount
# DevState
» Switch slave to INIT (A)
+ Switch slave to BOOTSTRAP
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» Check the current status (B, C)
* Download the new *efw file (wait until it ends). A pass word will not be neccessary usually.

Microsoft Visual Studic ==

| Function Succeeded!

« After the download switch to INIT, then PreOP
» Switch off the slave briefly (don't pull under voltage!)
» Check within CoE 0x100A, if the FW status was correctly overtaken.

6.3.4 FPGA firmware *.rbf

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

» Controller firmware for processing I/O signals
* FPGA firmware 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 strand (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.
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File Edit Actions Mew Options Help
DE@W &0 b B TREEIE
ﬂ S¥STEM - Configuration Generall A dapterl EtherCaT  Online I
-8 CMC - Configuration
B C - Configuration Mo | add | Mame | state | CRC| Reg:Oo02
..... ! 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 B 1/0 Devices B3 1003 Tem3(EL2004] OP 0 0x0002(11)
. mrice 2 f 'CAT) j 4 1004 Term 4 [ELIT02) aF 0 0=0002 [10]
Foewerm || F N Temiglim or o oomem
s
G § Inputs % 7 1007 Temm7[ELETST] OP 0O  D«000C(12]
- @l Outputs Actual State: IEIF' Send Frames: |?423?
[+ InfoData _
w- i Term 1 (EK1100) nit | PreOp | SafeOp| Op | Frames/sec:[329
~EH Mappings Clear CRC | Clear Frames | Lozt Frames: IEI
Mumber | Box: Mame | Address | Type | In Size | ) -
E 1 Term 1 (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 Local () Free Run

Fig. 60: FPGA firmware version definition

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

Reguest THIT' state
Request ‘PREDE state
Request 'SAFECE" skate
Request 'OF" skate

Reguest BOOTSTRAR state

Clear 'ERROR' skate

EEPROM Update. ..
Firrmware Update, .,
Advanced Settings. ..

Properties. .,

Fig. 61: Context menu Properties

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

B rilirie: iew

=" Emergency 10000 'ET 1smms FevdType' il IUUDD Add
" 5ean w0002 'E T Bl
[ 10004 "5 /Fhdbdll Crit [ Show Change Counters

(10006 'DPRAM Size'

[]0008 ‘Features'

(10070 'Phys Addr’'

(10012 'Phys Addr 2nd' ;I

0k, I Abbrechen

Fig. 62: Dialog Advanced Settings

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
The following sequence order have to be met if no other specifications are given (e.g. by the Beckhoff
support):

« Switch TwinCAT system to ConfigMode/FreeRun with cycle time >= 1 ms (default in ConfigMode is
4 ms). A FW-Update during real time operation is not recommended.

EL6631-0010 Version: 3.1.0
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* 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 Yiew Options  Help

DeeE &0 222 Ad 2Heavdd @i @ % B
a SYSTEM - Configuration General  EtherCAT | Process Data I Startupl CoE - Dnlinel I:Inlinel
' CHC - Configuration
' MC - Configuration Tupe: |EL500T 1K. 551 Encoder
! PL:Z - Configuration
E‘l I{ - Configuration Froduct / Revision: IELEEIEI'I -0000-0000
E‘?;ﬁ Eevli.'ie; (EtherCaT) Auta Inc Address: IFFFE
- erd er
== Device 2-Image EtherCAT Address: [ |1EIEIE E: &dvanced Settings... * |
== Device 2-Image-Info Previous Port [Tem 4 (ELEOM) - B =l
[+ %T Inputs

- @l outputs

- § InfoData

-3 Term 1 (EK1100)
£-§ InfoData

oM Term 2 (EL2004)
o Term 3 (EL2004)
£ Term 4 (ELS001)

hittpe v, beckhoff, dedgermandef ault bt PE therCAT AE LAOOT . kb

(SR Term 5 (ELS001)
%T Channel 1 Mame | | online | Tvpe | Size
- § WcState &1 Stakus 0w (B5) EYTE 1.0
. -8 InfoData T value 00000000 {0} LIDIMT 4.0
=¥ Term & (ELS101) Olwiestate 0 BOIOL o1
ﬁj Term 7 (ELS5101} W state 00003 () LIMT 2.0
,@j Term 8 (ELS010) ST adsaddr AC1003F30301 ED O3 AMSADDRESS 8.0
-G8 Mappings 1] |
Ready [Local () [
» The Advanced Settings dialog appears. Under ESC Access/E?PROM/FPGA click on Write FPGA
button:
Advanced Settings
[ General FPGA
Mailba
- Distributed Clack | wirite FPGA...
B ESC Access

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

Search in; Il.f} Firmia/are j Q) . A

COM_T1 _EBUS BGA_LYTTL_F2_S4 BLD12.rbf

File name: |4 LYTL_F2_54_BLD1Z.rbf | Open |
File type: | FPGA Fill [ 1bf) = Cancel |
4

¢ Wait until download ends

» Switch slave current less for a short time (don't pull under voltage!). In order to activate the new FPGA
firmware a restart (switching the power supply off and on again) of the EtherCAT device is required.

* Check the new FPGA status

Risk of damage to the device!

A download of firmware to an EtherCAT device must not be interrupted in any case! If you interrupt this
process by switching off power supply or disconnecting the Ethernet link, the EtherCAT device can only be
recommissioned by the manufacturer!

6.3.5 Simultaneous updating of several EtherCAT devices

The firmware and ESI descriptions of several devices can be updated simultaneously, provided the devices
have the same firmware file/ESI.

General | Adapter | EtherCAT | Orline | CoE - Online

Mo Addr | Mame State
1
= B
.l 4l —
ﬁ ; 1004 : i Request TNIT' skate
5 R e [ Akilis|  Request PRECP state

Request 'SAFEOP' skake
Request 'OF' state

Request 'BOOTSTRAP' skate

Clear 'ERROR' stake

EEPROM Lpdate, ..

Fig. 63: Multiple selection and firmware update

Select the required slaves and carry out the firmware update in BOOTSTRAP mode as described above.
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6.4 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.de under Download -> Configuration files
-> TwinCAT.

Comment GSDML File Name* PROFINET Device

Supplement Profinet GSDML-V2.1-beckhoff- PROFINET device for FC9xxx cards with Intel

Device TCPNDevice-20091009 chipset or Ethernet interfaces with Intel chipset,
for OS with XP, XPemb

Supplement Profinet GSDML-V2.1-beckhoff- PROFINET device for FC9xxx cards with Intel

Device CE TCPNDevice-20091009 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.

6.5 Support and Service

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

Beckhoff's branch offices and representatives

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

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

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

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

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

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

Hotline: +49 5246 963 157
Fax: +49 5246 963 9157
e-mail: support@beckhoff.com
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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
Fax: +49 5246 963 479
e-mail: service@beckhoff.com
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