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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.

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

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

Disclaimer

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

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

Trademarks

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

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

EtherCAT.

EtherCAT® 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.

Third-party brands

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

EL6633-0010 Version: 1.0.0 5
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1.2 Guide through documentation

Further components of documentation

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

Title Description

EtherCAT System Documentation (PDF) + System overview

» EtherCAT basics

» Cable redundancy

* Hot Connect

» EtherCAT devices configuration

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

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

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

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

» the Download finder,

» the Beckhoff Information System.

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

6 Version: 1.0.0 EL6633-0010
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1.3 Notes on information security

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

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

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

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

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

EL6633-0010 Version: 1.0.0 7
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1.4 Safety instructions

Safety regulations

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

Exclusion of liability

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

Personnel qualification

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

Signal words

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

Personal injury warnings

A DANGER

Hazard with high risk of death or serious injury.

Hazard with medium risk of death or serious injury.

A CAUTION

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

Warning of damage to property or environment

The environment, equipment, or data may be damaged.

Information on handling the product

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

Version: 1.0.0 EL6633-0010
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1.5 Documentation issue status

Version Comment
1.0.0 » Complements and corrections
» First release
0.4.0 » Complements and corrections
0.3.0 * Amendments
0.2.0 * Amendments
0.1.0 * Preliminary version EL6633-0010

Firmware and hardware versions

The software version of the PROFINET device supplement can be taken from the corresponding TwinCAT

build number.

For the EL6633-0010, the firmware and hardware versions (delivery state) can be taken from the serial
number printed on the side of the terminal.

EL6633-0010

Version: 1.0.0
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1.6

Version identification of EtherCAT devices

1.6.1 General notes on marking

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 0000 0016
12 mm, non-pluggable connection level |4-channel thermocouple terminal |basic type
ES3602-0010-0017 |ES terminal 3602 0010 0017
12 mm, pluggable connection level 2-channel voltage measurement |high-precision version
CU2008-0000-0000 |CU device 2008 0000 0000
8-port fast ethernet switch basic type
Notes

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

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

The order identifier is made up of

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

- version (-0000)

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

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

Associated and synonymous with each revision there is usually a description (ESI, EtherCAT Slave
Information) in the form of an XML file, which is available for download from the Beckhoff web site.
From 2014/01 the revision is shown on the outside of the IP20 terminals, see Fig. “EL2872 with
revision 0022 and serial number 01200815”.

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

10
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1.6.2 Version identification of EL terminals

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

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

Structure of the serial number: KK YY FF HH Example with serial number 12 06 3A 02:
KK - week of production (CW, calendar week) 12 - production week 12

YY - year of production 06 - production year 2006

FF - firmware version 3A - firmware version 3A

HH - hardware version 02 - hardware version 02

Ser.Nr.: 01200815 RewNr.: 0022
= AG)
ElL2872

16 x digital output
24WDCT05A

Fig. 1: EL2872 with revision 0022 and serial number 01200815

EL6633-0010 Version: 1.0.0 1
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1.6.3 Beckhoff Identification Code (BIC)

The Beckhoff Identification Code (BIC) is increasingly being applied to Beckhoff products to uniquely identify
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. 2: 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.

Following information is possible, positions 1 to 4 are always present, the other according to need of
production:

12 Version: 1.0.0 EL6633-0010
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Posi- Type of Explanation Data Number of digits Example
tion |information identifier |incl. data identifier
1 Beckhoff order Beckhoff order number |1P 8 1P072222
number
2 Beckhoff Traceability|lUnique serial number, |SBTN 12 SBTNk4p562d7
Number (BTN) see note below
3 Article description Beckhoff article 1K 32 1KEL1809
description, e.g.
EL1008
4 Quantity Quantity in packaging |Q 6 Q1
unit, e.g. 1, 10, etc.
5 Batch number Optional: Year and week |2P 14 2P401503180016
of production
6 ID/serial number Optional: Present-day 518 12 518678294
serial number system,
e.g. with safety products
7 Variant number Optional: Product variant |[30P 12 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 positions 1 to 4 and with the above given example value on position
6. The data identifiers are highlighted in bold font:

1P072222SBTNk4p562d71KEL1809 Q1 515678294

Fig. 3: Example DMC 1P072222SBTNk4p562d71KEL1809 Q1 515678294

BTN

An important component of the BIC is the Beckhoff Traceability Number (BTN, position 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
without prior notice. No claims for changes can be made from the information, illustrations and descriptions
in this documentation.

EL6633-0010 Version: 1.0.0 13
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1.6.4 Electronic access to the BIC (eBIC)

Electronic BIC (eBIC)

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

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

K-bus devices (IP20, IP67)

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

EtherCAT devices (IP20, IP67)

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

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

Beckhoff also stores the eBIC in the ESI-EEPROM. The eBIC was introduced into Beckhoff IO production
(terminals, box modules) in 2020; as of 2023, implementation is largely complete.
The user can electronically access the eBIC (if present) as follows:
« With all EtherCAT devices, the EtherCAT master (TwinCAT) can read the eBIC from the ESI-EEPROM
o From TwinCAT 3.1 build 4024.11, the eBIC can be displayed in the online view.

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

TwinCAT Project30 £ X
General Adapter EtherCAT  QOnline  CoE - Online
Advanced Settings
Metld: 169.254.124.140.21
5 State Machine Online View
Export Configuration File... - Cyelic Frames
- ‘... Distributed Clocks []0000 'ESC Rev/Type' 000 Add
Sync Unit Assignment. []0002 ‘ESC Buid’
[]0004 *SM/FMMU Crt
Topology... 70006 Ports/DPRAM" [] Show Change Counters
:ﬂI]I]B'Features' (State Changes / Mot Present)
[5-Dizgnosis [ 10010 Phys Addr* !

Frame Cmd Addr Len WC Syne Unit Cycle (ms)  Lhilizatiol :ﬁg :%°r'f_§umgr§‘aé:?n Hias Show Production Info

WMo wR  moi000000 1 1 <defauti> 4.000 10030 “Aonses Protect’

WMo B8R0 G003 2 2 4000 017 []0040 ‘ESC reset’ Show Beckhall entfication

0.17 []0100 'ESC G’ M codeteicy

[[]0102 ESC CilEx
[]07108 "Phys. RW Offset’
[]0710 ESC Status’
; 0120 AL Ctd*

o The BTN and its contents are then displayed:

General Adapter EtherCAT | Oniine | CoE . Online

He Addr  Mame State CRAC Fw Hw Production Data RemMo BTN Descrigtion  Quartty BatchMo  SenalMo
H1 1001 Teem 1(EKN0N OP 0o o 0 -
§2 1002 Tem2ELINNEG OF 6o o0 o0 020KW3IEF 072222 k4pSE247 EL1S09 1 678294
M3 1003 Temm3(ELI2G OP o 7 € 2012 KW24 Sa
B 4 1004 Tem4(EL2004) OP 60 0 0 - 072223 kdpS62d47 EL2004 1 678235
is 1005 Teem S(EL100E) OP 0.0 0 0
o K 1006 Teen 6 (EL2008) OF 0.0 ] 12 2014 KW14 Mo
u.7 1007 Teen 7(EK1110) OP o 1 ] 2012 KW25 Mo

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

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

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

14 Version: 1.0.0 EL6633-0010
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o The device must be in PREOP/SAFEOP/OP for access:

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

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

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

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

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

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

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

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

» Special cases

o If multiple hierarchically arranged ESCs are installed in a device, only the top-level ESC carries the
eBIC information.

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

o If the device consists of several sub-devices which each have their own identity, but only the top-
level device is accessible via EtherCAT, the eBIC of the top-level device is located in the CoE
object directory Ox10E2:01 and the eBICs of the sub-devices follow in 0x10E2:nn.

PROFIBUS, PROFINET, and DeviceNet devices

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

EL6633-0010 Version: 1.0.0 15
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1.7 Product overview Ethernet Switchport Terminals

EL6601
1-port communication interface, Ethernet switch port

EL6614
4-port communication interface, Ethernet switch port

16 Version: 1.0.0 EL6633-0010
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PROFINET system presentation

2 PROFINET system presentation

PROFINET is the Industrial Ethernet standard of the PNO (PROFIBUS user organization). Internationally
established IT standards such as TCP/IP are used for communication.

.E TwinCAT TwinCAT /0
E — TwinCAT System Manager
s Supplement “TwinGAT PROFINET |0 Controller™: TwinCAT as PROFINET master
= Supplement “TwinGAT PROFINET 10 Device™ TwinCAT a= PROFINET slave
=4
= Industrial PC/ Ml Ethercat
Embedded PC iJ l'ﬂ' ‘ g m l -~
j = -,l_ L I_“ lm-m!..' .
Bl ] T hEraey FROFINET Controller: PROFINET Controller:
Controller: |PC Controller: |PC Embedded PC Embedded PC
p— e CXEhoc M0
JEL, SHLL,
1| 'E;i C =] i
FCI Fiekdbus  *  Mini PCI FiskibusPROFINET Controller: FROFINET IRT Controller:
Card FCH00x Card FC305x  EtherCAT Terminal  EtherCAT Terminal
ELB&31 ELES32
Bus Terminal L—" l:: i
1= -_E | 'g
PROFIMET Device: FROFIMET Device:] FROFINET Device:
Bus Coupler B3, Embedded PC Embedded PG,
Bus Terminals CHE05a, Bus Terminals
Bus Terminals
EtherCAT R F”."%"“‘T.-E{ I | _,:g_,_ oo | W = m‘
Terminals | - b1\ i - = - i D
PROFIMET Device: PROFINET Device: PROFINET Device: PROFINET PROFIMET Device:
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PROFINET system description

PROFINET IO describes the data exchange between controllers and field devices in several real-time
classes: RT (software-based Real-Time) and IRT (hardware-based Isochronous Real-Time). In addition,
further Ethernet traffic can be transmitted in the NRT (non-real-time) time slot of the PROFINET cycle. RT
can be networked with commercially available switches; switches with corresponding hardware support are
required for IRT.

Beckhoff PROFINET components
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Components ‘Comment

TwinCAT

TwinCAT PROFINET IO Device\TwinCAT as PROFINET slave
Embedded PCs

CX8093 Embedded PC with PROFINET RT Device fieldbus interface
CXxxxx-B930 Embedded PC with optional PROFINET RT Device interface
EtherCAT Terminals
EL6631-0010 PROFINET IO device
EL6633-0010 PROFINET IO device
EtherCAT Box
EP9300 ‘PROFINET Coupler Box for EtherCAT box modules
Fieldbus Box
IL230x-B903 ‘PROFINET Coupler Box for IP-Link box modules
Bus Coupler
BK9053 PROFINET "Compact" Bus Coupler for bus terminals
BK9103 PROFINET Bus Coupler for bus terminals
EK9300 PROFINET Bus Coupler for EtherCAT Terminals
PC Fieldbus cards
FC900x PCI™ Ethernet card for all Ethernet-based
protocols (IEEE 802.3)
FC9x51 Mini PCI Ethernet card for all Ethernet-based
protocols (IEEE 802.3)

18 Version: 1.0.0 EL6633-0010
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3 Product description EL6633-0010

3.1 Introduction

. = i :
Dﬂun ;
Status @m :
@ P ;
]
]
X1
W2

BECKHOFF EL4633-0010

== =

Fig. 4: EL6633-0010

2-port communication interface, PROFINET RT, device

The EL6633-0010 PROFINET RT Device terminal succeeds the EL6631-0010 and enables simple data
exchange between EtherCAT and PROFINET RT. Itis a device in the EtherCAT segment, which can consist
of up to 65,535 devices.

The EL6633-0010 has a 3-port switch. Two ports are fed to the outside on RJ45 sockets. This allows the 1/0
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.

The EtherCAT Terminal is supported in TwinCAT 3.1 Build 4024 and higher.

EL6633-0010 Version: 1.0.0 19
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3.2

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 =21ms

)' 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.

3.3

EL6633-0010 - Technical data

Technical data

EL6633-0010

Technology PROFINET RT
Number of ports/channels 2 (switched)
Fieldbus PROFINET RT Device

Max. process data size

1.4 kB input/1.4 kB output data

Ethernet interface

10/100/1000BASE-TX Ethernet with 2 x RJ45

Cable length

up to 100 m twisted pair

Hardware diagnostics

Status LEDs

operation**)

Power supply via the E-bus

Electrical isolation 500 V (E-bus/Ethernet)

Protocol RT

Configuration via the EtherCAT master from TwinCAT 3.1 Build 4024

Current consumption via E-bus 400 mA typ.

Special features Conformance class B, supported service protocols RPC and RSI
Weight approx. 75 g

Permissible ambient temperature range during 0°C...+55°C

Permissible ambient temperature range during storage

-25°C...+85°C

Permissible relative air humidity

95%, no condensation

Dimensions (W x H x D)

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

Installation

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 rating

IP20

Installation position

see note [P 28]

Approvals/markings*)

CE, cULus [r 24]

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

20
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3.4

Status

EL6633-0010 - LEDs

| —]
I

l:)ﬂun I

1

@ PN RonfErr |
@ P

X2

Fig. 5: EL6633-0010 LEDs

BECKHOFF EL4633-0010

== =

LEDs for EtherCAT diagnostics

LED Display Description
RUN |green |off State of the EtherCAT State Machine:
INIT = initialization of the terminal;
BOOTSTRAP = function for terminal firmware updates
flashes State of the EtherCAT State Machine:
200 ms PREOP = function for mailbox communication and different default 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 (1 s) off EL6631-0010 does not have an IP address
on (200 ms)
flashing off EL6631-0010 still has not received a PROFINET name
200 ms
off flashing Terminal starts
200 ms

EL6633-0010
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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 s, the LED should go out.
If this does not happen, the EL6631-0010 module must be
exchanged.

LED Link (from FW 2.0.x)

Color green Color yellow Meaning

on off link

Blinkz off Activity

Off On 100 Mbit/s

off Off 10 or 100 Mbit/s

22 Version: 1.0.0 EL6633-0010
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4 Mounting and wiring

4.1 Instructions for ESD protection

NOTICE

Destruction of the devices by electrostatic discharge possible!
The devices contain components at risk from electrostatic discharge caused by improper handling.

* When handling the components, ensure that there is no electrostatic discharge; also avoid touching the
spring contacts directly (see illustration).

» Contact with highly insulating materials (synthetic fibers, plastic films, etc.) should be avoided when
handling components at the same time.

* When handling the components, ensure that the environment (workplace, packaging and persons) is
properly earthed.

» Each bus station must be terminated on the right-hand side with the EL9011 or EL9012 end cap to ensure
the degree of protection and ESD protection.

1

Aty
f o

f —

f S,
f S~
|8

."lfll
."III

Fig. 6: Spring contacts of the Beckhoff I/O components
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4.2 UL notice

A CAUTION
Application

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

H

A CAUTION

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

A CAUTION
For devices with Ethernet connectors

US | Not for connection to telecommunication circuits.

H

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

Basic principles

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

C US
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4.3 Note - power supply

Power supply from SELV / PELV power supply unit!

SELV / PELV circuits (safety extra-low voltage / protective extra-low voltage) according to IEC 61010-2-201
must be used to supply this device.

Notes:

« SELV / PELYV circuits may give rise to further requirements from standards such as IEC 60204-1 et al,
for example with regard to cable spacing and insulation.

» A SELV supply provides safe electrical isolation and limitation of the voltage without a connection to the
protective conductor, a PELV supply also requires a safe connection to the protective conductor.

EL6633-0010 Version: 1.0.0 25



Mounting and wiring BEGKHOFF

4.4 Mounting and demounting - top 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
couplers, 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.

@

@

e,

@ @

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

b

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.
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4.5 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
installation position and/or the operating temperature range have been specified. When installing high
power dissipation terminals ensure that an adequate spacing is maintained between other components
above and below the terminal in order to guarantee adequate ventilation!

Optimum installation position (standard)

The optimum installation position requires the mounting rail to be installed horizontally and the connection
surfaces of the EL- / KL terminals to face forward (see Fig. “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.

¢~ 189|398|38 38|38 |38

-

ﬁ oo oo |e= [oo oo [oo
—> 599398 |82 (38|99 |E8 [¢—
20 mm ‘== ; > 20 mm

L 35 mm

Fig. 7: 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. 8: Other installation positions
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4.6 Note on shielding

Low-resistance shielding through external shield connection
The shielding of the EL66xx is capacitively connected to the mounting rail.

If low-resistance shielding is desired or required, the shield must be connected to an external shield support
(e.g. with the clamp strap for shield connection ZB5800).
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4.7 Disposal

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

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

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

EL6633-0010 Version: 1.0.0
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5 Commissioning & Configuration

5.1 Integration via an EL663x-0010

The following section shows how to configure a PROFINET device using the PROFINET Gateway Terminal

EL6631-0010 or EL6633-0010, hereinafter referred to as EL663x-0010.

The EL663x-0010 is primarily an EtherCAT slave, which means that it must be included in the TwinCAT
configuration because it serves as an adapter for the PROFINET device. As a result, if the EtherCAT bus

has an error, the PROFINET adapter will also display errors and therefore will not work.

AeE-|o-a| s
Search Solution Explorer (Ctrl+a)

fal Solution ‘TwinCAT Project? (1 project)
4 ) TwinCAT Project?
b SYSTEM
MOTION
PLC
45 SAFETY
E C++
ANALYTICS
4 s
4 " Devices
4 [ Device 1 (EtherCAT)
*B Image

"E Image-Info

2 SyncUnits
Inputs

B Cutputs

[F InfoData

[i Term 1 (EK1200)

b ™ Term 2 (EL2002)

b ™ Term 3 (EL6631-0010)
| Term 4 (EL9011)

&’ Mappings

h V OV OV W

Fig. 9: EL663x-0010 in the TwinCAT tree

» Right-click Devices and select Add New Item

ution Explorer = 0 X
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Add Mew ltemn... Ins

*3  Add Existing ltem... Ib Shift+Alt+A
Add Mew Folder...
E Export EAP Config File
Bl "% Scan
b Paste Ctrl+V
4

Paste with Links

b i Term 3 (EL6631-0010)
B Term 4 (EL9011)
ﬁ:l Mappings

Fig. 10: Add "Add New Item" in the context menu

» Select PROFINET 1I/0 Device EL663x-0010 (RT), EtherCAT according to the configuration with the
EL663x-0010. If there is a single EL663x-0010 on the projected EtherCAT segment, the associated
adapter is entered directly when the protocol is appended. If there are several terminals the
corresponding one can be selected.

4 == Device 1 (EtherCAT)

*B |mage

”E Image-Info

2 SyncUnits
Inputs

W Outputs

& InfoData

[ Term 1(EK1200)

b Term 2 (EL2002)

b M2 Term 3 (EL6631-0010)
B Term 4 (EL9011)

ﬁj Mappings Type: —“- EtherCaT ~ | Ok |

¥ Ethernet

: Profibus DP Cancel

8% Profinet

sme Profinet |40 Contraller (RT)

sme Profinet |40 Contraller CCAT (RT)

e Profinet [ /0 Controller ELEE3T [RT), EtherCAT

<ge Profinet [ /0 Controller ELEE3Z [RT + IRT]. EtherCAT

wme Profinet |40 Device (RT)

sme Profinet |40 Device CCAT (RT)

AT T TOw

Insert Device

255 Profinet 1/0 Device CCAT (RT +IRT) Targst Type
tizd Profinet |40 Device ELEE31-0010[RT), EtherCAT (D) PC only
[#-€CiA CAMopen
[ DevicENet ® < only
[-=2= EtheMet/P () B arly
B-fff SERCOS ir?terfac:e Oa
-0 Beckhaff Lightbus v

Marne: |Device z

Fig. 11: Insert "PROFINET I/O Device EL663x-0010"

« If the terminal assignment (adapter assignment) is to be changed or checked afterwards, this can be
done on the Adapter tab.
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Projekimappen-Explorer Rl Tincat-Testeroect = > [

come '| o-d | » E Allgemein Adapter PROFINET Sync Task DiagHistorie Diagnose
Projektmappen-Explorer durchsuchen (Strg+{) P - @N tkadapiar
faJ Projektmappe “TwinCAT-TestProject” (Projekt 1) (@ 0S5 (NDIS) Oral (O DPRAM
4 TwinCAT-TestProject .
b ‘ SYSTEM Beschreibung
k=] moTion Geratename:
gl srs
B Suchen._.
4| SAFETY . I| uchen |I
i MAC-Adresse: 0000 0000 0000 | Kompatble Gerate..
&l Anavmics IP-Adresse: (0000000 |
4 G E/a L
DFramiscuous Made (nur mit Wireshark)

4 "% Gerate
4 % Gerat 1 (EtherCAT)
*® prozessabbild
*® prozessabbild-info
-~ SyncUnits
b Eingange
b W Ausgange Freerun Zyklus (ms): =
b |
F

DVirlueIIe Geratenamen

OAdapterRefalanz

B InfoData

B Klemme 1 (EK1100)

b @ InfoData

b "I Klemme 2 (EL6631-0010)
4 &% Gerat 2 (EL6631-0010) Gerdt an Adresse gefunden

*® prozessabbild

Eingange
B Ausginge Abbruch
4 "J el6631-0010

b Eingénge (®) Unbenutzt

b R Ausgange Ol

b [E AP

&%, Zuordnungen

Elemme 2 (ELEG31-0010)

Hilfe

Fig. 12: Modifications -> "Adapter" tab

Next, a box is integrated in the form of a GSDML.
* Right-click on the created PROFINET Device and select Add New Item.
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¥ b= EETRTR S TR

" Term 4 (EL9011)

4 ; Device 2 (EL6631-0010)
jg Image
Inputs
B Outputs
ﬁ:l Mappings

X o of

Add Mew [tem...
Add Existing ltem... I}

Remove

Change MNetld...

Save Device 2 (ELGE3T-0010) As...

Online Reset
Online Reload
Online Delete
Change |d...

Go To Link Terminal
Copy

Cut

Paste

Paste with Links
Independent Project File
Disable

Ins
Shift+Al+A
Drel

Ctrl+C
Ctrl+ X
Ctrl+V

_

Fig. 13: Select "Add New Item" in the EL663x-0010 device context menu

* In the window that opens, select EL663x-0010 (EtherCAT terminal) and confirm with OK.

Insert Box
Type: EI% Beckhoff Automation GrbH | Ok |

e | ELEE21-0010 [EtherCAT teminal)

B i Mizcelaneous Cancel

L} b Lltiple:
1 =
M arne: | Box &
| |

Fig. 14: Select "EL663x-0010 (EtherCAT terminal)" in the "Insert Box" window

» Right-click the EL663x-0010 to open the Insert Device dialog, where you specify which version of the
EL663x-0010 should be integrated. Confirm your choice with OK.

EL6633-0010

Version: 1.0.0

35



Commissioning & Configuration

BECKHOFF

I+ [l Outputs
I & InfoData
4 i Term 1 (EK1200)
b W Term 2 (EL2002)
4 ™ Term 2 (EL6631-0010)
|4 ECatState
[l ECatCtrl
b [ WcState
I & InfoData
B Term 4 (ELO011)
4 ; Device 2 (EL6631-0010)
*® mage
Inputs
B Outputs
&' Mappings

Fig. 15: Choice of version of the EL663x-0010

Freenun Cycle ims):

Module DAPs

Type:

=@ Device Access Paint
ELEE31-0010Ww20
ELEEZ1-0010W2.25
ELEE31-0010%2.3, at least P/ 02
ELEEZ1-0010%2.31, at least Pw/ 03
ELEE31-0010%W2.32, at least Pw/ 08
ELEE31-0010%2 33, at least Fw/ 10
ELEE31-0010%2.33, at least P/ 14

Comment:

YendorMame: Beckhaff Automation, OrderMumber: ELEE3T
0010, PROFIMET 140 device - EtherCAT slave teminal,
Y2 33, port diagnostic, MRP, shared device and system
redundancy supported

oK

Cancel

Further information can be found in chapter Creating modules/process data on the PROFINET Device [»_40].
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5.2 Configuration

5.21 Assignment of PROFINET name to a PROFINET Device

For an initial configuration of a PROFINET Device or when the EL663x-0010 is delivered, it does not have a
PROFINET name. An empty string is transferred when the devices are configured. There are several ways to
assign a name to an EL663x-0010:

1. Assignment via the PROFINET Controller

In this case, the PROFINET Controller assigns the name of the device. Please contact the PROFINET
Controller manufacturer for more information.

2. Assignment via the EtherCAT Master, only with the EL663x-0010

An assignment via the controller is then no longer possible.

To do this, activate the checkbox get PN-Station name from ECAT. The name used in the Manager tree is
then used. In this example el663x-test-name.

Projektmappen-Explorer
="

Projektmappen-Explorer durchsuche

T
o-a ﬁ|£| Allgemein Gerat Diagnose ADS EL663x GSDML Generator
orer durch en (Strg+0 P -

. Allgameine Einstellungen
fa. Projektmappe “TwinCAT-TestProject” (Projekt 1)

aliemative mapping model
4 . . ) -
:IEIQ:;TEEHWDJEG I | get PN-Stationname from ECAT I
@ MOTION Ll get PN-IP-Settings from ECAT
m SPS IP Konfiguration
ﬁ EMEW IP-Adresse 0 0 0 0
+ 4+
[l anaLTICS Subnet 0 0 0 0
4 G era
4 i Gerdte Gateway ( { ( (

4 =% Gerat 1 (EtherCAT)
*® prozessabbild

*® Prozessabbild-Info PDO mapping
2 SyncUnits
) (@) Submodule data (0xEnn0, Ix7nnl)

b Eingange A Modui ?
b Wl Ausginge (_)Module data (0x6nn1, 0x7nn1)
b B InfoData (_)Submodule data and IOPS (0xBnn2. Ix7nn2)
4 B Klemme 1 (EK1100) (O'Module data and I0PS (0wx6nn3, 0x7nn3)

b @ InfoData

b Ml Klemme 2 (EL6631-0010) PN output behaviour ifEC state is not OP

4 ¥ Gerat 2 (EL6631-0010)
*¥ prozessabbild
Eingange (O Outputs frozen, I0xS is GOOD

Ausgange () Outputs setto 0, 10xS is BAD

(@ Outputs setto 0, 10xS is GOOD

4 | ". el6631-test-name
b Eingange
b R Ausgange
b [g API

Fig. 16: Tab "EL663x", select "get PN station name from EtherCAT" via checkbox

3. Assignment via a link to the PLC program
An assignment via the controller is then no longer possible.

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.
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General Device Diagnosis ADS  GSDML Generator
Device Configuration
GSDMLV2.33beckhoff-TCPNDevice-20190325 xmil | Iiﬂﬂsggl
-3
Device Corfigure... Refresh GSDML... [ Legacy corfig
Adapter Properties
MAC Address
|00-01-05-17-EA-84 |
Vendar ID Device ID
[B0120 | (0021 |
I Generate Station Mame from Cortrol I
[]Get Station Name from Tree
[] Register PN IP settings not at the 05 {only for CE)
Instance Properties
Instance |D Frame D Server UDP Port Client UDP Port
[x0000 | [xs000 ] [mc3s0 | [mcamt ]

Fig. 17: "Device" tab, assignment of the PN name via checkbox "Generate Station Name from Control"

For clarification, 000 will be appended to the previous tree name (default: tcpniodevice). 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 CtrlWORD

must be linked to a task.

= | ADS5 Symbol Watch
Symibal
MAIN viNesStationMame 123
PrloBox Tt 123 {0007}

MAIN [Onling] & X

Solution Explorer
@&-|o-a| ]

Search Solutson Explacer (Cirl+ ] 2~

Vishse

TwinCAT_Project_Piiname.Test_PH_GenerateStationNameFromControl MIATH

Expression Type Value Prepared value Addeess Comenent

R Solution "FamnCAT Project_PNname’ (1 project] # cNewRationNeme UINT 123 "

4 gll TwinCAT Project_Phiname
bl svsTEM
& Momon

4 @ rmc E

F) g Test_PMN_GenerateStationMameF romiC o —
4 gHl Test PH_GenerateStationbameF romC 1 uiliewStacionNane] 13 |z =123 :FETLEN

(3 Extemal Trpes
B [ References

3 DU

L3 GVLs
+ i bous

] MAIN (PRE)

Ca Visus
B Gh PlcTask (PlcTask)

T3 Test PH_GenersteStationtamer o %

4 OF Test PM_GenersteStationNamef romCll fuanCAT Project PHname
4 Wl PlecTask Qutputs

B MAN.uMNewStationMame

General Devics Diagnoss ADS  GSDML Generator

E SCAFE'I‘l' S

[ Amarmes [tepriodenical2d
4 o

4 ‘=: Devices IF configuration

4 8§ Device 1 (Profinet Device) » - 3 5 2 i )

22 Image
b Inputs T |
b Outputs S | 0 D 0 0 | Sat 1P ssttregs...
4 TR tepricdeicel00 Gateway | 0 1] 0 0|
B Inputs ! |
a Cuiputs Modds
P
b g AR Moduleinfo SubModuletnfo AP Nmier SotMumber

Fig. 18: Link CtrlWORD with task

It is subsequently necessary to restart TwinCAT. If, for example, the linked Ctrl WORD is now given a value
of 123 from the task, its previous station name changes, e.g. from tcpniodevice to tcpniodevice123. The

current tree name is still tcpniodevice000.
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4. Assignment via TwinCAT
An assignment via the controller is then no longer possible.

To do this, activate the checkbox Get Station Name from Tree. The PROFINET name that the device has in
the TwinCAT tree is then used.

General Device Diagnosis ADS  GSDML Generator

Device Configuration

GSOMLVZ 33beckhoff-TCPNDevice-20130325 xml | E_ﬂﬁgﬁl
-3
Device Configure... Refresh GSDML... [] Legacy config
Adapter Properties

MAC Address

[00-01-05-17-EA-84 |

Vendar ID Device ID

[B0120 | (30021 |

] Generate Station Mame from Corttral
I Get Station Name from Tree I

[] Register PN IP settings not at the 05 {only for CE)

Instance Properties
Instance |D Frame D Server UDP Port Client UDP Port

00000 | [xg000 | [0C350 | =5

Fig. 19: "Device" tab, assignment of the PN name via checkbox "Generate Station Name from Tree"

5. Automatic device startup via topology specification is supported.
You can obtain more information from your PROFINET Controller

Please contact the PROFINET Controller manufacturer for more information.
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5.2.2 Creating modules/process data on the PROFINET Device

The procedure for creating process data on a PROFINET device is the same for all devices.

5.2.21 Up to TwinCAT Version 3.1 Build 4024

The modules can be attached to the API (Application Profile Interface). Open by right-clicking on Add New
Item

¥ . oiruurded
B Term 4 (EL9011)
4 &% Device 2 (ELEE31-0010)
*B Image
Inputs
W Cutputs
4 " el6631-0010
4 Inputs
b [ Outputs

B Term 1 (DAR *I:l Add Mew ltem.,. Ins

4
B Subterm - 33l [ea
H Subterm 2 (Interface)

H Subterm 3 (Port 1)

B Subterm 4 (Port 2)

VT T Y gm

ﬁj Mappings

The order of the modules in the tree always corresponds to the populated slot, starting at 0.
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Insert Module

Module Types [—l
0K

Type: EmptySlat A

System Couplers Cancel

Customer specific T erminals

System Temminals

Digital Input Terminals [ELTxxx]

Digital Dutput Terminals [ELZwex)

Analog Input Terminals (EL3xxx]

] ; Analog Input Terminals XFC (EL3xxx)

-8 Analog Dutput Terminals [EL4xxx)

ﬁ E Measzuring Terminals [ELSxxx]

i EL5001

EL5002

EL5021

ELB032

ELB042

EL510

ELS101-0010

EL5151

: EL5152

“§ Communication Terminals (ELBxxx)

E Drive and Asxis Terminals [ELT )

gl EtherCAT Fieldbus Boxes [EPT#xx)

h EtherCAT Fieldbuz Boxes [EFZuxx)

o-fimm EtherCAT Fieldbus Boxes (EP3xux)

h EtherfCAT Fieldbus Boxes (EP4smx]

+-fiam EtherCAT Fieldbus Boxes [EPSusx]

T| i EtherCAT Fieldbus Boxes [EPBxxx] W

Multiple: [1_ =

Comment: '\ OrderNumber: EL5021 . 1K, Sin/Cos Encoder [at least Revir. 0019)

-{H-E

(52 S
EE BN
mmn:uumumlﬁ’

-

| & ... B B B -.. | B
e el =l ol o B

E--E-E-EH-E

=< = g 2

The DAP (DeviceAccessPoint) is added directly with the device. If, according to GSMDL, this is not plugged
into slot 0, empty placeholder modules are inserted before it. The DAP is a special module that comes with
device properties from the GSDML. The PDEV properties are attached to it in the form of sub modules
(interface and port). In addition, the DAP can also contain normal sub modules with process data and record
data. It is always fixed and cannot be deleted.

Each additional module is assigned to a specific API. The information about which one comes from the
GSDML. By default this is always API 0. Alternatively, an API e.g. for the PROFIDRIVE profile or a fieldbus
APl is also conceivable.

If the modules (described in GSDML) support it, the sub modules can be projected below them. The subslots
are also simply numbered continuously, starting at 1 (modules at 0). The PDEV sub modules (interface and
port) are exceptions; these are plugged into a fixed subslot specified via the GSDML.

The current slot or subslot can be checked via the associated object.

General  Diagnosis

MName: |Terrn 5 (KL4004)

Object I |(x031D0005 |
Type: I |Profinet Module, plugged in slot 2. I |
Comment: GSDML: GSDML-V2. 3 beckhoff-BKS053-201 80506 xml

Module Info: 4 C. ana. Output (0. 10V)

Disabled Create symbaols
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5.2.2.2

From TwinCAT Version 3.1 Build 4024

With TwinCAT Version 4024, the classic tree view for module/sub module population was replaced by a rack

view.

In this view slots can be populated and removed without shifting the following slots. Empty slots can remain
free and do not have to be provided with placeholders.

Furthermore, it is possible to generate the created module configuration in a GSDML file using the GSDML
Generator. The generated file can then be integrated into the controller. The device configuration is thus
fixed and does not have to be reprojected on the controller side.

For more information see chapter GSDML Generator [P _63].

The new rack view is illustrated below:

Shot
HH
HH
HH
i
HH
-
-
-
HH

PPPPP90999999999999

O NN & W =-=0

& Device Configuration

Module -

Tem 1 [DAP Module)
Term 2 [EL1008)
Term 3 [EL2004)
Tem 4 [EL3014)
Tem S [EL3004)

Term € [EL3042:0017)
Temm 7 [ELS032)

SubSiot

1
2

System Couplers

Customer speciic Tesmnals
System T ermanals

Digital Input Teminals [ELTio0d
Digatal Dutput Tesmnals [EL 200t
Analog Input Terminals (EL 30x)
Analog Input Terminals *FC (EL3o0)
Analog Output Temminals (EL4wx)
Measung Temanals [ELS0ad]

4 EL5001

" ELS002

4 ELs01

SubModule

Sublerm 13 ModuleAccessPont)
Subterm 14 (2 Ch. Standard)

el ol ol il i ool

1
1 ez

@ Others
B 1Ch Standad
B 1Ch Compact
B 2Ch Standad
B 2Ch Compact

[Modueinio EL5032
OrderNumber: EL5032
2Ch. EnDat Encoder [t least Revi. 0025)

The list on the left shows the available device slots; here you can see which slots are occupied or free.
Clicking on a slot updates the list in the center, showing the available subslots at the selected slot. If
supported by the module, the sub modules can then be populated here.
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i Device Configuration

N R R R R R R NN

Slot

Module
Term 1 (DAF Module)

SubSlot
L

| 32768
| 32769

SubModule

Subterm 1 (TwinCAT Desvice V232, 1 Port atl..

Subterm 2 (Interface)
Subterm 3 (Part 1)

Bivte Input
Byte Output

Byte Output

TE
1
81
12
52
"2
4
25 4Byte Output
4
Y
e
LT
A
i
28 1

The list on the right shows the available modules and sub modules. The list of sub modules is always
updated depending on the selected module.

The slots and subslots can be populated simply by double-clicking or via drag and drop.

» Double-clicking always triggers insertion at the next free and available slot from the cursor position.

« With drag and drop the available slots are selected, and a module can then be dragged to the required

slot and released.

& Device Configuration

Slot
HH
HH
HH
HH

sPnnYY

P9999999999999999

NN EWN = O

Module

Temm 1 (DAP Module)
Term 2 (EL1008)
Teim 3 [EL2004)
Temm 4 [EL3014)
Teim 5 [EL3004)

Teim 8 (ELS021)

Term 6 (EL3042-0017)

Temmn 7 (ELS032)
<

SubSlot

1

SubModule
Subterm 15 [ELS021)

ulf

| & ™ Analog Output Terminals (EL4ce)

EL4002

[Modueinfo EL400T"
DrderMumber: EL4001
1Ch Ana Output 0-10V, 12b% [t least Revir. 0017)

In the slot and subslot list, populated modules or sub modules can be disabled via the context menu (right

mouse click).

EL6633-0010
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10

1 T —

12 Remove

13 Enable
14

ic

EXXY K

The icon indicates disabled status, which is also apparent in the module tree. Disabled objects are ignored
during configuration, i.e. corresponding slots or subslots are considered empty.

Classic tree view

It is possible to switch to classic tree view for module/sub module population, if required.

Insert Module

Module Types

Type: = @ Byte modules
|82 1Byte Input
1 Byt Outpist
1 Byte In- and Cutput
2 Byte Input
2 Byte Output
2 Byte In- and Cutput
4 Byte Input
4 Byte Outpurt
4 Byte In- and Output
i Byte Input

[ W PP, T

Cancal

Multiple: 1 =

Comment:

To do this, check Legacy Config on the Device tab of the attached box.
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5.2.2.3 'Turning' process data

The process data are transferred in Intel format as standard. If the data is required in Motorola format, the
data must be rotated accordingly. This step illustrates how to 'turn' the data in TwinCAT.

"Turn' the process data as follows:

1. Click the process data you want to rotate on the right in the tree view.

2. Click on the Flags tab

Selution Explorer 3 x
o eo-& &= [ Varable | Fi=gs [ Onine

General Device Diagnosis ADS  GSDML Generator
Device Corfiguration
GSDML-V2.33beckhoff-TCPNDevice-20150325xml | it
2.
Device Configure... Refresh GSDML... [] Legacy config
Adapter Properties
MAC Address
|00-01-05-17-EA-84 |
Vendor ID Device ID
0120 (<0021
[ ] Generate Station Name from Control
[] Get Station Name from Tree
] Register PN IP settings not at the OS5 (only for CE)
Instance Properties
Instance 1D Frame 1D Server UDP Port Client UDP Port
boo | [pem | [

Search Solution Explorer (Ctrl+a) Pl

4 i ool
b Inputs Display Scaling:
b N Outputs :
4 [& AP Ceepiay Mods
BE Term1 (DAP Madule) Faulk Coirection Meth
28 Term 2 (2 Byte Qutput)
B8 Term 3 (4 Byte Input)
B2 Term 5 (1 Word Output)
BE Term 5 (4 D'Word Input)
4 B Subterm 1 (4 DWord Input)
Inputs
F] Cld b
e 1 UWoid Input
B~ 1 DWord Inputi2]
K- 1 DWord Inputi3]
B =% Device 2 (EtherCAT) 4 B

AT T T W

[#] Swap LOEYTE and HIEYTE
b W Outputs “N | ®13wep LOWORD and HIWORD

Inone)

| Dec

EL6633-0010 Version: 1.0.0
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3. Click on the required option. For WORD variables, only LOBYTE and HIBYTE can be swapped. With
DWORD process data you can additionally swap the WORD.

[ Varable | Fags | Onine

Swap LOBYTE and HIEYTE
Swap LOWORD and HIWORD

= In this way you can 'turn' process data.

Use the following example to see how the data change for the individual options. Example for DWORD.

Controller data Data received by the device

Original data No option selected |Swap Byte (blue) |Swap Word (green) |Swap both (blue
and green)

0x01020304 0x01020304 0x02010403 0x03040102 0x04030201

Version: 1.0.0 EL6633-0010
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5.2.3 Creating a virtual slave

Additional virtual slaves can be created on the same hardware interface. This enables more data to be
exchanged with a PROFINET master, or a connection with a second PROFINET master can be established.

Each virtual slave is assigned a dedicated address via TwinCAT and is configured like an independent

device for the PROFINET master.

v" A PROFINET Device is available in TwinCAT.

1. In the project tree, right-click the created PROFINET Device
2. Click Add New Item...

Solution Explorer
@& o-d -
Search Solution Explorer (Ctrl+i)
fa. Solution 'Profinet’ (1 project)
4 gl Profinet
B u SYSTEM
|} moTion
b [ pLc
[ saFeTY
E C‘- *
4« @uro
4 ¥ Devices
R U T pe————

*® Image
b Inputs (0 Add Existing Item...
P Dtk X Remove
i il oded
b Inputs Change Metld...
b B Outputs Save Device 1 (Profinet Device CCAT (RT)) As...
b [ APIL ;
5 Online Resst
b =% Device 2 (EtherCAT) T
Online Reload

4 §* Mappings
e ———

3. Depending on the configuration, select the appropriate box, e.g. the CX2xx0 if you are using a CX20xx

Embedded PC with PROFINET optional interface.

Insert Box

Type: 45 Beckhaff Automation GmbH
; [ 2w [Ernbedded FC)

i CrB093 [Embedded PC)
— i ©X3020 [Embeddsd FC)
FE FC3:1 [TwanCAT CCAT Device) Multple
(& @ Miscelaneous 1

Mame: Box 5

Ok

il —
B e ——y | cancel |

= The virtual PROFINET slave is created in the project tree.

EL6633-0010 Version: 1.0.0
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4. You can now configure your own process data for the virtual slave.

Solution Explorer
@ o-g K-
Search Solution Explorer (Ctri«d)

fa] Solution 'Profinet’ (1 project)
F “‘ Profinet
b @l SYSTEM
=8 MOTION
b O rLC
1] SAFETY
E Ce+s
F] ﬁL-‘O
4 " Devices
4 EY Devicel (Profin
*® Image
b Inputs
b i Outputs
4 fi exdod
P Inputs
b Bl Outputs
4 [} oded
P Inputs
b BN Outputs
b [gh API

et Device CCAT (RT))

The last byte of the MAC address of the virtual slave can be edited. Make sure that the MAC address occurs
only once in the system. The IP address is assigned by the PROFINET master.

General Device Diagnosis

Device Configuration

ADS  GSDML Generator

EL6631-0010

EL6633-0010

TF6270
CCAT B930 interface

GSDML-VZ 4 3beckhoff-TCPNCCAT Device-202306 30 xml | ﬁ
Device Corfigure... Refresh GSOML... [] Legacy config
Adapter Properties
MAC Address
|02-01-05-02-03-11) |
Vendar ID Device 1D
[]Generate Station Mame from Contral
Get Station Name from Tree
Register PM IP settings not at the Q5 (onhy for CE)
Instance Properties
Ingtance |0 Frame ID Server UDP Port Cliert UDP Port
[beoo | [mcas0 ]

Max. one virtual slave (the sum of the process data of both devices must not

exceed 1 kB per direction)

Max. one virtual slave (the sum of the process data of both devices must not

exceed 2 kB per direction)
Max. seven virtual slaves
Max. one virtual slave

48

Version: 1.0.0

EL6633-0010



BEGKHOFF Commissioning & Configuration

5.2.4 Gigabit switch: Configuration and loss-free data transmission
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6 Settings and diagnosis

6.1 Settings on the PROFINET Device protocol

6.1.1 General

General  Adapter PROFINET Sync Task Diag History Diagnosis

Name: |Device 2 (Profinet Device) | Id:
Object 1d: 203010020 |
Type: |P'n::finet [/0 Device (RT) |
Comment:
[ ] Disabled Create symbols [
Name

Identifier for the PROFINET Device protocol object.
Id

The device ID is set by the TwinCAT System Manager during configuration and cannot be configured by the
user.

Object Id

Identification number of the PROFINET Device protocol object in the TwinCAT object context.
Type

Shows the selected object type and its property.

Comment

Freely editable comment to describe the object used.

Disabled

This option sets the PROFINET Device to inactive (transparent) for the current configuration. If this option is
activated, the corresponding object is ignored in the 10 configuration

Create symbols

Creating variables as symbolic names.

6.1.2 Adapter

This dialog specifies and parameterizes the network card to be used for communication with the PROFINET
Device.
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General Adapter PROFINET Sync Task Diag History Diagnosis

(®) Network Adapter
@ 05 (NDIS) (O PCI () DPRAM
Description: |F|eldbus {TwinCAT-Intel PCI Ethemet Adapter #2) |
Device Name: |\DEVICE\{DBDBE35F-D100-46DB-8D28-0A71127CEFAC) |
Search...
MAC Address: |00 01 05 45ff 8d | | Compatible Devices...
IP Address: [192.168.1.10 (255.255.255.0) |

[] Promizcuous Mode juse with Wireshark only)
[ ] Virtual Device Names

() Adapter Reference

Freemun Cycle {ms): 4 =

0S (NDIS)

This option uses the operating system (OS) settings for installed network cards. The name of the network
card is displayed in Description. Device Name contains the Device Manager path of the installed network
card.

PCI

This option controls the network card via the PCI bus address, which is specified in the PCI Bus/Slot field.

[
1 The PCIBus/Slot field is not enabled until the PCI option is selected

DPRAM

This option controls the network card via the DPRAM address, which is specified in the Address field.

o
1 The Address field is not enabled until the DPRAM option is selected

Search... button

This button opens a dialog in which all unused or all compatible devices (adapters) are offered for selection.

EL6633-0010 Version: 1.0.0 51



Settings and diagnosis BEGKHOFF

Device Found At *
Device 2 (ELBEAT-O000] - Port | oK |
Device 1 [Profinet Device] - Part
Cancel
(®) Unused
Ol
Help

Compatible Devices... button

This button opens the same dialog as TWINCAT\ Show Real-time Ethernet Compatible Devices... in the
main menu. Use the dialog box to determine if compatible Ethernet adapters are available on the system.

Installation of TwinCAT RT-Ethernet Adapters >

Ethermet Adapters
= ? Inztalled and ready to use devices(realtime capahle]

----- ? Inztalled and ready to use devices(for demo use only] _I
E? Compatible devices

o I? Ethernet 2 - TwinCAT ntel PCI Ethernet Adapter

E? Incompatible devices

[J, - I? Ethermet - Killer E2200 Gigabit Ethernet Contraller

o [ Disabled devices

™ Show Bindings

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

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.

Adapter Reference

If the network adapter is referenced to another device, this option must be selected. This is used, for
example, when using the "Multiple Protocol Handler".

Free Cycle
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Cycle time in Config mode (no real-time).

d If TwinCAT is operated in FREERUN mode, care must be taken that the freerun cycle set is no
1 longer than the PROFINET cycle.

6.1.3 PROFINET

General Adapter PROFINET  Sync Task Diag History Diagnosis

Protocol AMS Netld:  |192.168.219.1312.1 | import GSDML...
Protocol AMS PortNr.: [65535 | Scan PNIO Devices...
Server AMS Netld:  |192.168.219.131.1.1 | Topology...
Server AMS PortNr.: (851 | IRT Settings...
PN 5W Version: |n. a. | Interface Settings...
Port Settings...
I-Device...
MRP...
ELx663x..

Info Data Support

[ ]Cyelic Receive Timestamp

Protocol AMS Netld

This is the NetID through which the PROFINET Device protocol can be reached via AMS.
Protocol AMS PortNr

This is the PortNo through which the PROFINET Device protocol can be reached via AMS.
Server AMS Netld

This is the NetID to which certain AMS messages (e.g. PN records within the index range 0x1000 - Ox1FFF)
are forwarded by the PROFINET driver. Currently this is always the SystemNetld.

Server AMS PortNr

This is the PortNo to which certain AMS messages (e.g. PN records within the index range 0x1000 -
O0x1FFF) are forwarded by the PROFINET driver. By default this is the PLC Port 851 of runtime system 1.

PN SW Version

Firmware version of the device

Import GSDML From TwinCAT 3.1 Build 4026

Imports and verifies GSDML and GSDMX files into the TwinCAT system.

Scan PNIO Devices

Opens a search dialog for PROFINET devices; only available for the controller.
Topology

Opens a dialog to compare the offline topology with the online topology. More information: Topology
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IRT Settings From TwinCAT 3.1 Build 4026

Opens a dialog to set IRT-specific parameters. Is only available on an IRT-enabled device. More information:
IRT configuration

Interface Settings From TwinCAT 3.1 Build 4026

Opens a dialog with configuration options for the Interface Settings, where settings can be made that run
under the topic "Security Class 1". This includes rejecting write DCP and SNMP requests. The SNMP
channel can also be secured here via a modified CommunityString. These settings apply to all configured
PROFINET devices that support this feature according to GSDML. If only individual devices are to support
these features, they can also be configured on the device.

Port Settings From TwinCAT 3.1 Build 4026

Opens a dialog for selecting the connection speed for CCAT or EL6633. Applies from TwinCAT 3.1 Build
4026.

I-Device

Opens a dialog for simultaneous parameterization of a controller and device interface. Only available on
CCAT and EL6633-0000. More information: I-Device

MRP From TwinCAT 3.1 Build 4026

Opens a dialog to set MRP-specific parameters. Only available on the controller.
ELx663x From TwinCAT 3.1 Build 4026

Is only enabled and available on the ELx663x.

Info Data Support

If this option is activated, the AMSNETID is also available in the TwinCAT tree and can then be linked
accordingly.

Cyclic Receive Timestamp From TwinCAT 3.1 Build 4026

All projected devices receive a cyclic timestamp. This means that the data received is stamped with the local
clock. Only available at CCAT.

“El YG ) "p General Adapter PROFINET  Sync Task Diag History Diagnosis
Search Sclution Explorer (Ctrl+ ) P
(5 Solution TwinCAT Projectd’ (1 of 1 project) Frotocol AMS Netld: Import GSOML. ..
S Protocal AMS PortNr.: Scan PNIO Devices...
b [ SYSTEM
MOTION Server AMS Netld: Topology...
b [E PLC
L-E' SAFETY Server AMS PortNr.: IRT Settings...
[ C++ PN SW Version: Interface Settings...
VISION
ANALYTICS Port Settings...
4 o] .
i 4;,}—_.3 Devices I-Device. ..
u¥ Device 1 (RT-Ethernet Adapter) MRP...
4 . Device 3 (Profinet Device CCAT (f
+8 |mage Elx663x...
4 Inputs [ Irfo Data Support
[: m ?;g;;gi [ Cyclic Receive Timestamp ]
P Inputs
#1 PnloBoxState
[‘P PrloRxTimeStamp ]4"‘
bl Outputs
b [E API
Ba s -
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6.1.4 Sync Task

The cycle time of the PROFINET communication is specified by the controller. The task on the TwinCAT
system must work at at least the same speed. The basic PROFINET clock and the SendClockFactor result in
the shortest cycle time of 1 ms. Further reductions take place using the ReductionRatioFactor. This always
corresponds to a multiple of the minimum PROFINET clock. This results in a PROFINET cycle time that is
always a power of two (1, 2, 4, 8..., 512), i.e. the task should also trigger in this grid.

Gereral Adapter PROFINET Sync Task  Diag History Diagnosis

Settings
() Standard (via Mapping)

(®) Special Sync Task

Task 2 v Create new /0 Task
Sync Task
MName: |Task 2
Cycle ticks: | 1 = | 1.000 ms

Adjustable by Protocol

Priority: | 1 =

Standard (via Mapping)

The device is triggered by the existing mapping. This can then be, for example, the task of the PLC or the
NC

® Recommended cycle time

With Profinet RTC1, cycle times of 1 ms or higher are possible. The task can always be operated
with 1 ms, as long as the system load of your systems permits this.

Special Sync Task

Use a dedicated Sync Task

Use your own sync task (Special Sync Task), or a free-running task, because mapping via the PLC leads,
for example at a breakpoint, to the task being stopped and thus the connection to the PROFINET Device
being interrupted and no process data being exchanged.

Name

Name of the sync task

Cycle ticks

Sets the sync time of the sync task in ticks (depending on the default TwinCAT base time).
Priority

Sets the priority of the sync task. If a new task is created with the Create new I/0O Task button, it is assigned
the highest possible priority by default.
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Using the EL6631-0010

If the EtherCAT-PROFINET gateway terminal is used, it is important to note that the process data always
arrives one cycle late in the PLC, as it requires a cycle to transfer the process data from PROFINET to
EtherCAT
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6.2

6.2.1 Diag History

Diagnosis on the PROFINET Device Protocol

Logged diagnosis messages can be read from the Profinet protocol via the Diag History tab. The diagnosis

buffer operates as a ring buffer with a current maximum size of 1000 entries.

| General | Adapter | PROFINET | Sync Task | Settings | Box States | Diag History |

[¥] Auto Update [ Clear Diag History ] [ Export Diag Histony
Type Timestamp Messane Addinfo MessagelD
23052011 134556 613 ms ek 9300-1: AR got diagnosis alam.

(O'Waming  23.09.2011 13:45:56 609 ms ek3300-1: AR oot diaanosis alam. fes 10
o Info 23.05.2011 13:45:56 603 ms ek 3300-1: AR is established (got ApplReady). Mo ]
o Info 23052011 134553 541 ms ek 5300: AR is established (got ApplReady). Mo 8
& o 23.05.2011 13:45:52 664 ms ek 5300: Controller send PrmEnd. Mo 7
ﬂ Info 23.09.2011 13:45:52 601 ms el 9300: Contraller start the parameterization. Mo 6
o Info 23.05.2011 13:45:52 468 ms ek9300: Controller send ConnectReq to device. Mo L]
o Info 23.05.2011 13:45:52 278 ms ek5300-1: Cortroller send PmrmEnd. Mo 4
& o 23.05.2011 13:45:52 245 ms ek 9300-1: Cortroller start the parameterization. Mo 3
ﬂ Info 23092011 13:45:52 236 ms elc5300-1: Controller send ConnectReq to device. Mo 2
& Emor 23.09.2011 13:45:44 617 ms ekc5300-1: AR is released. Mo 1
& Emor 23.05.2011 13:45:44 617 ms elc5300-1: AR send emor alam. Yes 0

Diagnosis appears alam (0001}
The diagnosis alam received from:
AP Mumber Ge00000000, Slot Mumber (w0005, Subslot Mumber 0001

Type

The possible errors are grouped into three types:

* Info: e.g. information on connection establishment
* Warning: e.g. PROFINET diagnosis alarms
» Error: e.g. disconnection

Timestamp

Timestamp of the message
Message
Contains a message text

Addinfo

Indicates whether there is any additional information about the event. If this is marked by Yes, the additional
information can be fetched and displayed by clicking on the respective message. In the case of a diagnosis
alarm (Diagnosis appears), the precise diagnosis information can be fetched at the corresponding level

(device, APl or module).
Clear Diag History
The complete diagnosis buffer is cleared by pressing the button.

Export Diag History
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Via this button, you can save the displayed messages in a .TXT file.

6.2.2 Diagnosis

This list contains diagnostics and statistics.

General Adapter PROFINET Sync Task Diag History Diagnosis

Clear Frame Statistic Export Diagnosis
MName Walue
Lastlpdate 1041572015 11:07:58 AM 053 ms
|- Protocol Settings Settings
MName Device 1 (Profinet Device)
Task Time Tms
= PortStatistic 1 Port
=~ Port1 FrameRecv = 36450, FrameSend = 36045
PortMALC 002 (D1 05 00 OO0 (D1
OperationState Up
FrameLength EmarCrt 0
R EmorCrt 0
CRCEmorCrt 0
Link Lost EmorCrit o
R Alignment EmorCnt 0
TxDroppedFrameCnt 0
FxDroppedFrameCnt 0
TxFrameCrt 36045
R FrameCrit 36450
LineDelay Ons
+- PeerToPeerFrames PeerToPeerFrames = &5
+- SyncFrames SyncFrames =0
+- Netload Statistic Mo Ermors detected!
= Profinet Devices A1, Waming tcpniodevice
= tepniodevice A1, Waming Frame Statistic
+|-- Frame Statistic A1, FrameCnt = 72036

The "Clear Frame Statistic" button resets the frame statistics and the port frames of the PROFINET device.
The port statistics, on the other hand, always count from the time of activation and can only be reset by
restarting.

ProtocolSettings

Includes, for example, the name and cycle time of the PROFINET protocol.
PortStatistic

Port-specific statistics and diagnostics.

NetloadStatistic

Percentage display of the expected bus load associated with the cyclic process data. Also diagnosis counter
of the internal network load filter to avoid possible frame bursts.

ProfinetDevices

Diagnostics and statistics for the projected PROFINET devices.
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6.2.3 Cyclic diagnosis

Directly below the PROFINET controller there are variables containing general information about the state of
the PROFINET communication.

Varable Fags  Orline

Name: | DevState |
Type: [UINT {18071995-0000-0000-0000-000D00000005)) |
Group: |Inputs | Size: [20 |
Address:  |4(xd) | UserID: 0 |
Linkedto... | | |
Comment:  [0x0001 = No link at port 1

(0002 = Mo link at port 2
(0010 = Out of send resources (10 reset required)
(0080 = 110 reset active

ADS Infa: |F‘urt: 11, 1Gm: G 3040050, 10ffs: G B0000004, Len: 2 |

Ful Name: | TNID"Device 5 (Profinet Controller) “Inputs “Dev State |

These data are exchanged between the PROFINET driver and TwinCAT 3.

The process data DevState. contains information about the physical communication status of the device,
such as the link status or whether the sender resources are still adequate.

The source process data devCtrl currently has no function.

The Error variable shows possible problems when establishing a connection and counts the PROFINET
devices affected by an error.

The diagnosis variable provides status information about an existing connection. The variable counts the
PROFINET device affected by a warning or diagnosis.
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6.3

6.3.1

Here you can find general information about the PROFINET device used.

General

Mame:
Ohject 1d:
Type:

Comment:

Settings on the PROFINET Device

General

Device Diagnosis ADS  GSDML Generator

fcpriodevic | .

| 203020001 |

|TwinCPu.T PLC PROFIMET 140 Device with [/0s, V2 32, 1 port diagnostic 5IJ||

GSDML Name: GSDML-VZ 33 beckhoff-TCPMDevice-201 50325 xml
Path: STWINCATIDIR)Corfig'Jo™Profinet®.

VendorMame: Beckhoff Automation

OrderMumber: TwinCAT PN Device

HW Release Version: 1

SW Release Version: V5.00

[ ] Disabled Create symbols

The name used can be edited directly here. A change is accepted in the tree. In the case of the controller,
this also sets the PROFINET station name. For the device, the PROFINET station name is set only if the
corresponding option is selected (Get StationName from Tree).

More information about the used GSDML can be found in the comment box.

6.3.2

In this dialog, general information regarding the projected PROFINET Device can be checked and set.

General

Device

Device

Diagnosis ADS  GSDML Generator

Device Configuration

GSDMLV2 33 beckhoff-TCPNDevice-20150325 xml |

Device Configure... Refresh GSDML... [ ] Legacy corfig

Adapter Properties
MAC Address

| 00-01-05-45-FF-8D |

Vendor D

Device 1D

[ ]Generate Station Mame from Control
[]Get Station Mame from Tree

[ ] Register PM IP settings not at the OS5 {only for CE)

Instance Properties

Instance 1D Frame |D Server LIDP Port Client UDP Port
peow ] pcm | o
60 Version: 1.0.0 EL6633-0010



BEGKHOFF Settings and diagnosis

Device Configuration

This tab contains options for the device description file (GSDML).

» Device Configure...

The configuration button opens the configuration view for the device. For more information, see the chapter
* Refresh GSDML

Here you can see the currently used GSDML version, which can be updated via the Refresh button. Modules
and sub modules existing in the project remain unchanged, while newly inserted modules and sub modules
are integrated according to the updated device description file.

* Legacy config

The Legacy option allows device configuration to be performed according to TwinCAT versions smaller than
4024.

Adapter Properties

These settings allow you to check the MAC Address, Vendor ID and Device ID of the device. The following
options can also be activated here.

* Generate Station Name from Control: The PROFINET name can be generated, for example, via the
PLC. This feature is comparable with the DIP switches on the BK9103. 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. The Ctrl WORD is described via the linked
task. If, for example, the Ctrl WORD is given a value of 11 from the PLC, its previous station name
changes, for example, from "tcpniodevice" to "tcpniodevice011". However, the current tree name is still
"tcpniodevice000"

* Get Station Name from Tree: The PROFINET name that the device has in the TwinCAT tree is used.

* Register PN IP Settings not at the OS: For Windows CE the PROFINET IP address is additionally
registered at the operating system. This means that there is a possibility to access standard IP-based
services of the operating system via the PROFINET address. This option can be deselected again
here.

Instance Properties

In the instance settings, only the desired Frame ID can be set for the output data. This must always lie within
the corresponding communication area. The driver adjusts them automatically, i.e. normally no adjustments
need to be made here. The Frame ID is automatically set to the appropriate value with the information from
the GSDML.

o
1 Please change the Frame ID only in consultation with Beckhoff Support.

The other three values (Instance ID, Server UDP Port and Client UDP Port) are displayed here purely for
information.

6.3.3 ADS

ADS messages can be sent directly from here. The Netld and the port are taken directly from the
corresponding adapter.
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General Device Diagnosis ADS  GSDML Generator

ADS Address (acyclic services): ||"-.|E.-t|d: 152.168.2341.21 Port: 65535 (D) |

ADS-Router on Box
Enable Router

Met-ld:

Femote Mame:

Online-Access

Index-Group |{b:DDDDDDDD |

Index-Offset | 200000000 |

Read-Length o |

Read-Data | |

Write-Data | |

Read Write ReadWrite

A variety of PROFINET functions can be triggered via the correct settings for Index-Group and Index-
Offset. This includes, for example, the setting of alarms or record data.

Example: Read PROFINET name and IP settings, see chapter Further diagnosis via ADS interface.

General Device Diagnosis ADS  GSDML Generator

ADS Address (acyclic services):  |Netld: 5.23.234.132.2.1  Port: 65535 (fff) |

ADS5-Router on Box
Enable Router

Metid:

Remate M arne:

Online-Access

Index-Group D00D0F204

Index-Offset

Read-Length

Read-Data |DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD'MGS?DGEGBGF|
Write-Data | |

Read Write ReadWrite

6.3.4 EL663x

If the protocol is operated via an EL663x, an additional menu will appear on the devices.
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General Device Diagnosis ADS — ELBB3x  GSDML Generator

General settings

attemative mapping maodel
[ ]get PN-Stationname from ECAT
[ ]get PN-IP-Settings from ECAT

|P corfiguration
IF address | 0 0 0 0 |
Swbnet | 0 . 0 .0 .0 |
Gateway | 0 0 0 0 |
PDO mapping

(®) Submodule data (Be6nn0, B 7nnd)

i) Module data (Be6nn1, &xFnnt)

i) Submodule data and IOPS ((xBnn2, Bx7nnZ)
() Module data and 10PS (Ix6nn3, BcFnnd)

PM output behaviour f EC state is not OF

(®) Outputs set to 0, 10x5 is GOOD
() Outputs frozen, 10x5 is GOOD
() Outputs et ta 0, 10x5 iz BAD

General settings

In the case of the device (= EL6631-0010), the PROFINET name and IP can be specified via EtherCAT. This
means that after a startup, the device has these default settings.

PDO mapping

Via the PDO mapping, you can select the form in which the PROFINET process data is mapped to the
EtherCAT-side PDOs.

PN output behaviour IEC state is not OP

The output behavior determines what happens on the PROFINET side if the EtherCAT status of the terminal
is not OP. The first two options affect only the process data. The last option results in the transfer of the
producer or consumer status, hence associated Profinet alarms and diagnoses are triggered here.

6.3.5 GSDML generator

A GSDML can be created from an existing configuration via this window. The generated file can then be
integrated into the controller. The device configuration is thus set and does not need to be reconfigured on
the controller side.
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General Device Diagnosic ADS  GSDML Generator

| Create GSDML from original...

Settings for text descriptions

[] Get module names from tree English e

Settings for GSOML

Mame Value

Vendor Id 00120

Device Id Oe0021

Yendor Name Beckhoff Autornation

Family Description TwinCAT products

Main Farmnily e}

Procuct Family TwinCAT Profinet /0

DMS CompatibleMame tepnicdevice

Order Number TwinCTAT PM Device

HW Release Version 1

SW Release Version V5.00

Graphic File (.bmp) G50DML-0120-0021-TCPMDevice

MinDevicelnterval 32

Alternative Language German

If the names in the tree have been adjusted, this change can be applied here optionally. To do this, the
associated language must be selected. The texts are then accepted under this language in the GSDML. If
several languages are to be adapted, the generated GSDML must first be reintegrated into the TwinCAT
system, then the tree must be re-edited in the desired language and the GSDML must be regenerated with

this language.

1 Existing languages remain unchanged, only the selected language is replaced with the texts.
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6.4 PROFINET Device diagnosis

6.4.1 Diagnosis

The current PROFINET station name is displayed on the Diagnosis tab.

General Device Diagnosis ADS  GSDML Generator

Stationname

tedevice

IP configuration
IPaddess | 192 168 = 1 = 3 |
Subnet | 255 . 255 . 255 . 0 | Set IP settings...
Gateway | 192 . 168 . 1 . 1 | Refrach
Module Difference
Modulelnfo SubModule Info APINumber Slot Mumber SubSlotNumber ModuleState SubModuleState
B8 No Module Mo SubMaduls (00000000 6 0 Mo Madule No SubMadule
28 2 DWord In-and Output 2 DWord In- and Output Ox 00000000 10 1 Wrong Module

Station name

A controller can assign a device name to the device ("baptize") and thus change the name. An empty string
is also allowed here and also the default. However, such a setting is not allowed as a box name. In addition,
there are TwinCAT functions that iterate via the tree based on the node names used. This is another reason
why the box name is not changed automatically and does not correspond to the PROFINET station name.

IP configuration

The IP settings are also specified by the controller. If the device is not in data exchange (= no existing AR),
then the IP address can be set here and is then stored fail-safe. However, during a PROFINET startup, the
controller checks the IP settings. If these are different than expected by the controller, they will be
overwritten again. Normally, the controller does not make the IP settings remanently; the previously saved IP
settings are thus deleted.

o
When using TF627x, make sure that the IP addresses of the operating system and PROFINET are
different.

Module Difference

This list shows the module and sub module differences detected by the device. The comparison is made
here between the projected modules on the controller side (= Expected) and the actual plugged-in modules
on the device side (= Real). Detected differences are transmitted to the controller and shown here.

6.4.2 Status and Ctrl. flags

PnloBoxState

The PnloBoxState can be used to monitor the current status of PROFINET communication.
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=-#8% Device 1 (ELE6631-0010)

-I- Device 1-Image

%T Inputs
‘.I, Cutputs
B else3i-test-name
= %T Inputs
%1 PrloBoxState
= ‘l Cutputs
@] PrloBoxCtrl
= APT
PnloBoxState Comment Meaning
0x0001 (Bit 0) Device is in I/0O 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.

PnloBoxCtrl

PnloBoxCtrl can be used for assigning names; only the low byte is to be used for this. The high byte must be

0x00.

4 5% Device 1 (Profinet Controller)

*® Image
b Inputs
bl Outputs
4 g ek9300
b Inputs
4 R Outputs

- PnloBoxCtrl

b [& API

PnloBoxCtrl Comment

Meaning

0x0001 EBusReset

EBusReset on the EK9300/EP9300

6.4.3 Port diagnostics

Port diagnosis can be used to identify the neighboring PROFINET devices. The device's own port can also
be diagnosed.
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General Properties Port Diagnosis

Local Port Data

| Get local port data
Mame Value |

Port Mumber 1
Port ID port-001
Port Description | Ethernet Port 1, Slot 0 PortSubmodule 1, 100..

Remote Port Data
Get remote port data

Mame Value -
Port ID port-001

Port Description ek9300 - port-001

Systern Mame ekd300

System Description | Beckhoff ECAT Coupler, EKS300, 5W V... | ™

Part Statistic
(Get port statistic
Marne Value -~
Speed 100 MEit/sec
Phys MAC Cre02 Ooe0 G035 Coe00 D00 Crel
Operating status | up
RFx octets 6682 bt

Local Port Data and Remote Port Data

The information here is subdivided into local port information and remote port properties. In PROFINET the
LLDP protocol (IEEE Std 802.1AB) is mandatory from conformance class A (CCA). The devices exchange
neighborhood IDs via this protocol, so that each port is known to its neighbor. Furthermore, the Simple
Network Management Protocol (SNMP) can be used as an aid at this point.

On opening the Port Diagnosis tab, TwinCAT acts as a Network Management Station (NMS) and collects
the required device information via SNMP. In the previous image, you can see, for example, properties of the
local port, data of the neighboring device and port statistics.

d For correct topology recognition it is important that only devices are present in the segment that
1 also support the LLDP protocol (this also applies to switches).

d There is a possibility that there may be unwanted behavior in Windows 10. This is reflected in
1 inconsistencies in topology detection.

Inconsistencies in topology detection.

Windows 10 provides an LLDP driver which is active by default. The PROFINET device also contains an
LLDP driver. The system then sends two LLDP telegrams from one port to the remaining nodes on the bus.
These remaining devices also expect two ports due to two LLDP telegrams, which do not exist.

To prevent this behavior, disable the Windows LLDP driver. To do this, uncheck Microsoft-LLDP-Driver
(see red rectangle).
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@ Eigenschaften von Ethernet 2

Netzwerk  Freigabe

Verbindung herstellen Gber:
I? Intel(R) Ethemet Connection (7) [215-LM

Diese Verbindung verwendet folgende Blemente:

U FortiClient NDIS 6.3 Packet Filter Driver
4 Intemetprotolall, Version 4 TCP/1Pv4)

| Microsoft-Multiplexorpratokoll fir Netzwerkadapter
I . Microsoft-LLDP-Treiber I
2 Intemetprotokoll, Version & (TCP/IPvE)

4 Antwart fir Verbindungsschicht-Topologieerkennung

< >

. E/A-Treiber for Verbindungsschicht-Topologieerkennur v

Beschreibung

Ermaglicht lhrem Computer den Zuariff auf Ressourcen in
einem Microsoft-Metzwerk.

Installieren. .. Deinstallieren Eigenschaften

OK Abbrechen

6.4.4 Further diagnosis

Additional diagnostic facilities are available through the ADS interface.

Read out the PROFINET name and the IP settings

An ADS READ function block is to be used for this.

ADS WRITE Comment

AMSNETID AMS Net ID of the PROFINET Device

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

Index group High word - 0x0000, low word - 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
240)

Reading out the module difference

An ADS READ function block is to be used for this.
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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 - 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

EL6633-0010

Version: 1.0.0 69



Profinet Features BEGKHOFF

7 Profinet Features

71 Alarms

PROFINET alarms can also be transmitted through the ADS interface.

PROFINET alarm
An ADS WRITE function block is to be used for this.

ADS WRITE Comment

AMSNETID AMS Net ID of the PROFINET Device

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

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

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

No further data is transmitted.

PROFINET alarm (examples)

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

@® Supported PROFINET alarm types
1 The alarm types are defined in the structure

7.2 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
is described in

Record Data

WORD Index;

WORD Length; //zum Lesen auf 0
WORD TransferSequence;

WORD LengthOfAligned;

PROFINET RECORD DATA mapped on ADS
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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 - ReadIndication
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 be read at "0" LENGTH
Record Data Transfer 2 consecutive number -
Sequence
Record Data Length of Aligned |2 can be zero -

Example

Example for reading data; the PROFINET Controller wants to read data from a Beckhoff device via the
record data. In this example, all the RecIndex 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 ;

i:=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: i:=0;

ADSREADRES (RESPOND:=FALSE) ;

END_CASE

7.3

Configuration on the TwinCAT side:
v" Structure -> EL6631>EL6631-0010

PROFINET Shared Device

EL6633-0010

Version: 1.0.0

71




Profinet Features

BECKHOFF

1. Scanning the devices

g e s
4 s
- ‘ﬂ?g Devices
4 =3 Device 1 (EtherCAT)
“ Image
*B |mage-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
[§ Term 1 (EK1200)
b "5 Term 2 (EL6631)
B ™5 Term 3 (EL6631-0010)
B Term 4 (ELSD11)
&’ Mappings

k ¥V V¥

2. Adding the PROFINET Controller and Device

B [ InfoData
B Term 4 (EL9011)
4 35 Device 2 (ELBEST)
*B |mage
4 Inputs
b [ Outputs
4 . Device 3 (EL6E31-0010)
*B | mage
Inputs
B Outputs
ﬁ:l Mappings

3. Creating the process data under the PROFINET Device

B Outputs
4 " el6631-0010
[+ Inputs
- [ Outputs
4 [E1 API
B 22 Term 1(DAP Modulg)
b B2 Term 2 (1 Byte In- and Output)
B BE Term 3 (1 Word In- and Qutput)
4 ﬁ:l Mappings
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4. Scanning the controller and adding the device

Can Levices

MAC address
00:07:05:41:92:6F

Stationnanne

ezt test

ploxbl. profinet-sc...  28:63.36:A0:EA 2B

£

IF address Subnet
192168. 0. 2 205 255255, |

192168 0.1

205 255,255, €

Rezcan Devices

Add Devices

Stationname

test test

IP* configuration

IPaddess | 192 . 168 . 0 . 2 |

DHCF enable

Set Stationname

Set IP configuration

5. Adjusting the IP address of the controller. The device and controller must be on the same subnet.

General Adapter PROFINET Sync Task Settings

IP configuration

Box States Diag History  Diagnosis

IP address | 168 . 0 . 10 |
Subnet | 255 . 255 . 255 . O |
Gateway | 192 . 168 . 0 . 1 | | Set IP settings...
Mame of Prnlo Contraller Station
|eI'EJE~3'I-pncurrtmIIer | Set System name...
endorld Deviceld
T w0025 |
Server UDP Port Client UDP Port
|xEE4E | |xEASD |
StationMame settings
[] Automatic MameCf Station assignment
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6. Under the device, select the Shared Device tab. Here you can set which controller accesses which data.
In this example, the EL6631 controller is allowed to access only the 1 Word In and Output process data.

neral Device Diagnosis Features ADS  ELBG3x Shared Uevice  Asset Management
Name Slot Subslot Access
=/ Term 4 (DAP Module)
Subterm 7 (ELE6E31-0010 V2,33, at least FW 14) 0 1 true has full access
Subterm 8 {Interface) 0 32768 true has full access
Subterm 9 (Port 1) 0 3769 true has full access
Subterm 10 (Port 2) 0 32770 true has full access

= Term 5 (1 Byte In- and Output)
2= Subterm 11 (1 Byte In- and Output)

= Term 6 (1 Word In- and Output)
Subterm 12 (1 Word In- and Output)

true

7. Activate the checkbox get PN-Stationname from ECAT on the EL663x tab

‘olution Explorer

@& o-a|s=

iearch Solution Explorer (Ctrl+ )

m Solution 'EL6631_ELE631_0010_Share_Device_2' (1 project)

4 Hﬂ ELBE31_ELBE31_0010_Share_Device_2
b @l SYSTEM
MOTION

PLC

SAFETY

[e] co+

ANALYTICS

4 Fvo

4 4‘% Devices

4 == Device 1 (EtherCAT)
*H Image
"E Image-Info

3

2 SyncUnits
Inputs
B Outputs
& InfoData
l§ Term 1 (EK1200)
4 " Term 2 (ELGE31)

4

b
4
4
4
4
4
4

test.test_In

[ test.test_Out
PnloProtocolState
ECatState

3 PnloProtocolCtrl

[ ECatCtrl

[ WcState

& InfoData

4 " Term 3 (EL6631-0010)

4
3
[
3
[
3

el6631-0010_In
Wy <l6631-0010_Out
ECatState
Iy ECatCtrl
& WeState
& InfoData

| Term 4 (EL90T1)
4 5 Device 2 (ELE63)

}ll
-

mage
nputs

b [l Outputs
4 Wi testtest

3

Inputs

I [ Outputs
4 [E API

3

P BE Term 53 (1 Byte In- and Output)
BB Term 6 (1 Word In- and Output)

3

BB Term 4 (DAP Module)

4 #% Device 3 (EL6631-0010)

+0
= Image

F

Inputs
W Outputs
H test.test

b

Inputs

b [ Outputs
4 [& API

4
b
4

EE Term 1 (DAP Module)

Term 2 (1 Byte In- and Output)
Term 3 (1 Word In- and Output)

General settings

Subnet

Gateway

PDO mapping

Error List
Entire Solution

A Description

General Device Diagnosis ADS

altemative mapping model
] get PN-Stationname from ECAT
[ get PN-IP-Settings from ECAT

IP configuration

P adess

EL6631_EL6631_0010_Share_Device 2 + X

ELBB3x  GSDML Generator

(®) Submodule data (Bx6nn0, Bx7nn0)

(O Module data ((6nn1, (x7nn1)

() Submodule data and 10PS (Dx6nn2, Bx7nn2)
(O Module data and IOPS (Bk6nn3, (x7nn3)

PN output behaviour if EC state is not OP

(®) Outputs set to 0, 10x5 is GOOD
() Outputs frozen, 10x5 is GOOD
(O) Outputs set to 0, 10x5 is BAD

has output data

has full access

- ‘QOErrors | 1 0'Warnings |00Messages |C|ear | Build + IntelliSe
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8. Changing the name of the device. It must be identical to the name under the controller.

BE-| o d| K=
lution Explorer (Ctrl+ ) P~
tion 'EL6631_ELG6G31_0010_Share_Device 2' (1 project)
L6631_ELBE31_D010_Share_Device_2
1 SvSTEM
# moTon
g rLc
1 saFeETY
d o+
# anamcs
dvo
2 Devices
4 = Device 1 (EtherCAT)
35 Image
35 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
i Term 1 (EK1200)
4 Y Term 2 (ELE631)
3 testtest In
b [ testtest Qut
3 PnloProtocolState
3 ECatState
I [ PnloProtocolCtrl
4
4
4

[

W ECatCtrl
[ WeState
& InfoData
4 F§ Term 3 (EL6621-0010)
3 l6631-0010_In
b [ el6631-0010_Out
3 ECatState
I [ ECatCtrl
I [ WcState
I [ InfoData
| Term 4 (EL9011)
4 ¥ Device 2 (ELB631)
35 Image
b Inputs
b [l Outputs
4 T testtest
b Inputs
I [ Outputs
PRERY
b 82 Term 4 (DAP Module)
b BF Term 5 (1 Byte In- and Output)
b BE Term 6 (1 Word In- and Output)
4 &5 Device 3 (ELG631-0010)
j: Image
Inputs
[ Outputs
4 i testtest
4 Inputs
I [ Outputs
4 [& APl

EI!

Configuration TIA side:

Gereral Device Diagnosis ADS EL663x GSDML Generator

Name: Jost test] | Id: |5

Object Id: | 2<03020005 |
Type [PROFINET 140 device - EtherCAT siave temminal, V2.3, port diagnostic. MF|
Comment: GSDML Name: GSDMLV2 33beckhoff-EL6631-20181116.xml

Path: S{TWINCAT3DIR)ConfigloProfinet’,
VendorName: Beckhoff Automation
OrderNumber: EL6631-0010

HW Release Version: 2

SW Release Version: V14.47

[ Disabled Create symbols

9. Configuration of the Device with the creation of the process data (must be identical with the TC3 side)

|E Topologiesicht

||¢,-E1, Metzsicht ||!'f Geritesicht

E _J Gerateiibersicht |

wlhdodul | |Baugr... |Steck... |E-Adres... |A—Adres... |
¥ testtest ] ]
b ELEEZT-0010%2.33, mi... 0 01
3 1 Byte Ein- und Ausgang_1 0 1 ] 1]

1 wiord Ein- und Ausgang_1 ] 2 1.2 1.2
i} E
1} 4
0 5
i} [}
1} 7
0 g
1} 9
1} mn
i} 11

EL6633-0010
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10. Check the IP address

on the Ethernet addresses tab; you may need to adjust the address

|§. Eigenschaften ||"_i.|.lnfo "ﬂ Diagnose |

Allg | 10-variabl

|| Systemkonstanten || Texte |

Allgernein

Kataloginformation
FROFIMNET-Schnittstelle [x1]
Allgemein

w Erweiterte Optionen
Schnittstellen-Optionen

Medienredundan:z

-

Echtzeit-Einstellungen
Fart 1 [x1 F1 R]
Fart 2 [x1 P2 R]
Identification & Maintenance

- v

Frozessalarme
Shared Device

Ethernet-Adressen

Schnittstelle vernetzt mit

Subnetz: | PRAE_T

| Meues Subnetz hinzufiigen

IP-Protokoll

IP-Adresse: | 192 168 . 0 . 2

Subnetzrnaske: | 255 . 255 . 255 . 0

Router-Einstellungen mit I0-Cantraller synchranisieren

[v]

[ router verwenden

11.0On the Shared Device tab, select the process data that the Siemens controller is allowed to access. The
process data that the Siemens controller is not allowed to access are grayed out.

|; Topologiesicht ||ﬁg‘h Netzsicht "ﬁf Geratesicht |_ opt
g [testrest[ELee310010v2.33[=] [ M ® 2 = Jm
E 'ﬂ' Modul . |Baugr.. Steck.. E-Adres.. Aadres.. | .
¥ testtest o 1}
» EL6G31-0010%2.33, mi.. o] 01
/ 5 1 Byte Ein- und Ausgang_1 1} 1 a 1}
1 Ward Ein-und Ausgang_1 1} 2
o] El
| o] 4
L 0 5
— o 3
L3 |£| i 7
a g
a 9
a 10
u] 11
[l u] 12
: u] 13
: o] 14
- o] 15
o] 16
o] 17
o] 18
o] 19
o] 20
o] 21
o] 22
o] 23
o] 24
o] 25
o] 26
o] 27
o] 28
o 29
0] 30
<Ju] 100% - =9 & <] n |
|§. Eigenschaften ”"_i.',lnfo ||ﬂ Diagnose | Ger
J Allgemein " 10-Variablen " Systemkonstanten " Texte ‘
« aAllgemein [ .
Kataloginformation Ehareriberice E
* FROFINET-Schnittstelle [x1]
Allgemein Mame Zugriff
Ethernet-Adressen - testtest PLC_1 |
¥ Erweiterte Optionen hl * EL6631-0010%2 .33, mind. Fu 14 PLC_1 At
Schnittstellen-Optiohen Ml Fort 1 PLC_1 er
Medienredundanz m Port 2 PLC_1
¥ Echtzeit-Einstellungen b 1 Byte Ein- und Ausgang_1 PLC_1 Be:
b Fort1 [X1 F1R] 1 Word Ein- und Ausgang_1 -3 T
b Fort 2 [X1 F2R]
Identification & Maintenance
Prozessalarme
Shared Device 3
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8 Appendix

8.1 FAQ

The following information answers frequently asked questions and gives hints for the configuration of the
PROFINET system. If these are not observed, undesired behavior may occur. Here you will find approaches
to diagnostics.

8.1.1 Device description file (GSDML) / DAP (DeviceAccessPoint)

Device description file (GSDML) / DAP (DeviceAccessPoint)
+ Is the GSDML available on the system?
» Do the versions of both systems match?
o It is recommended to use the same GSDML/DAP versions on both systems.
o Is the latest version used?
Is the GSDML in the correct path?
o TwinCAT 2: TwinCAT2: C:\TwinCAT\lo\ProfiNet
o TwinCAT 3: C:\TwinCAT\3.1\Config\lo\Profinet
* Is the correct GSDML used?
o Version

> It may be necessary to contact the vendor/manufacturer or search for the appropriate GSDML on
the vendor's website.

* Where can | find GSDML files?
o From Beckhoff products the GSDML files are usually delivered with the installation of TwinCAT.

> On the Beckhoff website, use the "Download Finder" and its filter options for this purpose

ﬂ Download finder | Beckhoff Worl X +

&« c 8 beckhoff.com/en-en/support/download-finder/index-2.html ® ® W » 0O 2

BECKHOFF

= Company Products Industries  Support

€} > Support > Download finder 1= Productnews ([ Product finder [f) Beckhoff Information System | ¢ Download finder

Download finder ke

Our download finder contains all the files that we offer you for downloading: from our application reports and technical documents to the configuration files.
The downloads are available in various formats.

On request, we will be glad to send you our catalogs and brochures in printed form. Please use our online order form to specify your requirements.

Application notes Data sheets Information media Configuration files
The Application Notes contain application We offer you PDF data sheets for our accessory ~ Beckhoff provides a great deal of information Here you will find the appropriate
examples for our preducts. products such as cables, lines, connectors, eic. ~ media, which can be downloaded as PDF files. configuration files for various bus systems in

TR [— leamimoressy: different file formats, such as EDS or GSD files.

Learn more —

Fig. 20: Website Download finder
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BECKHOFF

Beckhoff Worldwide

Signin
myBeckhoff

= Company Products Industries Support

£} > Support » Download finder » Configuration files

Download finder

Your selection: Media: Configuration files €  File type: GSDML &3

EL6631-0010 | EtherCAT PROFINET Device Configuration files, GSDML (17 kB)

Valid for the following preducts
EL6631-0010

+ Downloads

CX20x0-B930, CX5xx0-B930, CX8093, CX9020-B930 | PROFINET Configuration files, GSDML (20 kB)

Valid for the following preducts

CX2020-B930, CX2030-B930, CX2040-B930, CX5010-B930, CX5020-B930, CX5120-B930, CX5130-B930, CX5140-B930, CX8093, CX9020-8930
4+ Downloads

BK9053 | GSDML fur PROFINET V2.3 Configuration files, GSDML (58 kB)

Valid for the following products
BK9053

4+ Downloads

BK9103 | GSDML for PROFINET V2.3 Configuration files, GSDML (58 kB)

Valid for the following products
BK9103

= naumlasde

Fig. 21: Website Download finder (filtered)

IE] Productnews [0 Productfinder [I) Beckhoff Information System <> Download finder

w

25 items

Items per page 2

5items

10 items

% 25 items

50 items

\:\ Information media €2
Configuration files €20
\:\ Macros 0

|| Environmental product compliance

(12}
[ ] software and tools €
\:\ Technical documentations
[ Technical drawings €3

[ ] certificates, approvals €3

+ Category

[ s @
[ ct@®
(] eso®

[ ] xvuL€D

GsomL €

[ | esa@

o For products from other suppliers/manufacturers, the supplier must be contacted or the GSDML

files can be downloaded from the website.
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8.1.2 Task configuration

Task configuration
» Has a free-running task been created?
o Or a "special sync task" used?
» Cycle time to base 2?
° 1ms, 2ms, 4ms, 8ms, ....

General Adapter PROFINET Sync Task DiagHistory Diagnosis

Settings
() Standard (via Mapping)

Task_PROFINET e Create new /0 Task
Sync Task %
Name: | Task_PROFINET

Cycle ticks: 1 = |1.U'D'D ms

Adjustable by Protocol

Priarity: 1 =

Fig. 22: Setting "Special Sync Task

 Further notes in chapter Sync Task
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8.1.3 EL663x-00x0 EtherCAT Terminals

EL663x-00x0 EtherCAT Terminals
* Was the correct terminal used?
o EL663x-0000 cannot be used as device
o EL6631-0010 cannot be used as controller

EL663x-00x0 EtherCAT Terminals
* Was the correct terminal used?
o EL663x-0000 cannot be used as device
o EL6631-0010 cannot be used as controller

Solution Explorer
co@E-lo-a|s=
: Search Solution Explorer (Corl+0) P~

fal Solution Test' (1 project)
4 ol Test
b |l SYSTEM
k= moTion
& Puc
|4 sAFETY
C++
&l AanALYTICS
4 = yo
P q?: Devices
4 5= Device 1 (EtherCAT)
*® image
*® Image-info
2 SyncUnits

b L0 Inputs

b B Outputs

b InfoData

4 B Term1(EK1100)
b & InfoData

B W3 Term 2 (EL6631)
b evice -

@ Mappings

Fig. 23: Wrong configuration
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Solution Explorer * 0 x
co@tli-lo-a|s=
iSearch Solution Explorer (Ctrl<+0) P~
k] Solution Test' (1 project)
4 ol Test

b |l SYSTEM
k=] MoTion

gl ruc

&l AnaLTICS
4 = o

4 " Devices

4 5 Device 1 (EtherCAT)

%% Image
j. Image-Info
= SyncUnits
- Inputs
B Outputs
InfoData
E Term 1 (EK1100)
b InfoData
b= Term 2 (EL6631)
B evice

@ Mappings

h T T

Fig. 24: Correct configuration

» EtherCAT diagnostics
o EtherCAT state = Operational (OP)
o WcState = 0 (Data valid)

» EtherCAT diagnostics
o EtherCAT state = Operational (OP)
o WcState = 0 (Data valid)

EL6633-0010
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8.1.4 BoxStates of the PROFINET devices

BoxStates of the PROFINET devices
» Communication established?

o See Box States
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8.1.5 Diagnostic status under TIA

+ | get a message that the installed firmware is not identical to the version of the configured firmware,
what should | do?

o [f this message appears under the TIA software (see illustration), it can be ignored. The products

are always downward compatible, i.e. the old GSDML file can still be used with newer software

without having to update it. There is no technical reason to take action here.

Projecti ¥ Ungrouped devices| P al663120010) [EL66310010/V2/41) at least FW17] —E=
- Di ti 1
mgnns “ Diagnostic status
eneral
Status
Channel diagnostics
¥ PROFINETinterface [X1] Maodule exsts.
» Functions
Additional information for the module:
The installed (online) firmware version is not identical with the configured (offiine) firmware version.
Firraware version: V20.57
Canfigured firmware version: V17.53
Standard diagnostics
- : Message
H
i
*
Fig. 25: Note on the firmware in Diagnostic Status
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8.2 EtherCAT AL Status Codes

For detailed information please refer to the EtherCAT system description.
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8.3 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
* |tis 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.

NOTICE

Risk of damage to the device!

Pay attention to the instructions for firmware updates on the separate page [P _86].
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 suitable for the

hardware version!

EL6633-0010

Hardware (HW) Firmware Revision no. Release date
00 - 03* 01 EL6633-0010/0016 2025/02

02 EL6633-0010/0017 2025/05

03* 2025/07

*) 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.
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8.4 Firmware Update EL/ES/EM/ELM/EP/EPP/ERPxxxx

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

NOTICE

Only use TwinCAT 3 software!

A firmware update of Beckhoff 10 devices must only be performed with a TwinCAT 3 installation. It is
recommended to build as up-to-date as possible, available for free download on the Beckhoff website.

To update the firmware, TwWinCAT can be operated in the so-called FreeRun mode, a paid license is not
required.

The device to be updated can usually remain in the installation location, but TwinCAT has to be operated in
the FreeRun. Please make sure that EtherCAT communication is trouble-free (no LostFrames etc.).

Other EtherCAT master software, such as the EtherCAT Configurator, should not be used, as they may not
support the complexities of updating firmware, EEPROM and other device components.

Storage locations

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

» Each EtherCAT slave has a device description, consisting of identity (name, product code), timing
specifications, communication settings, etc.
This device description (ESI; EtherCAT Slave Information) can be downloaded from the Beckhoff
website in the download area as a zip file and used in EtherCAT masters for offline configuration, e.g.
in TwinCAT.
Above all, each EtherCAT slave carries its device description (ESI) electronically readable in a local
memory chip, the so-called ESI EEPROM. When the slave is switched on, this description is loaded
locally in the slave and informs it of its communication configuration; on the other hand, the EtherCAT
master can identify the slave in this way and, among other things, set up the EtherCAT communication
accordingly.

NOTICE

Application-specific writing of the ESI-EEPROM

The ESI is developed by the device manufacturer according to ETG standard and released for the
corresponding product.

- Meaning for the ESI file: Modification on the application side (i.e. by the user) is not permitted.

- Meaning for the ESI EEPROM: Even if a writeability is technically given, the ESI parts in the EEPROM
and possibly still existing free memory areas must not be changed beyond the normal update process.
Especially for cyclic memory processes (operating hours counter etc.), dedicated memory products such as
EL6080 or IPC's own NOVRAM must be used.

» 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.

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 three 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
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 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

NOTICE

Risk of damage to the device!
v" Note the following when downloading new device files
a) Firmware downloads to an EtherCAT device must not be interrupted
b) Flawless EtherCAT communication must be ensured. CRC errors or LostFrames must be avoided.
c) 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
require re-commissioning by the manufacturer.

8.41 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:

- Bl 5¥STEM - Configuration

..... BB e - Configuration

-5 PLC - Configuration
El. 1/0 - Corfiguration Type: |EL32EI4 4Ch. Ana. Input PT100[RTD] |

= B 1/0 Devies Product/Revision: | EL3204-0000-0016 |

== Device 2 (EtherCAT)

.} Device 2-Image Auto Inc Addr: FFFF

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

g Device 2-Image-Info EtherCaT addr [ [ Advanced Settings... ]
[+ Inputs
- @] Outputs Previous Part: Tem 1 [EK1101]-B

H-§ InfoData

=~ Term 1 (EK1101)
---%TID

- § Westate
#-§ InfoData

B |Term 2 (EL3204)

F-" Term 3 (EL3201)

Fig. 26: 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.
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® Update of XML/ESI description

1 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:

+- B SYSTEM - Configuration

B N - Configuration General | Adapter | EH

' PLC - Configuration

=8 1/o - Configuration Mo Addr
Elﬁ I/ Devices °|j 1 1001

SR Y Device 7 (EtbercaTy ] M2 nn2
~=}= Devic ®g Append Box. ..
-I- Drewic

- & Input ¥ Delets Device

- §l outp {F} Online Resst

[+-- 4 InfoD
I':'I°|.j Term 2% online Reload (Config Mode anky)

%T I Cnline Delete (Config Made only)

$

Y
‘ Ir "ﬁ Expoark Device. ..

lj T I
. mpork Box...
lj T ﬁ]

.J T Scan Boxes. ..

L

Fig. 27: Scan the subordinate field by right-clicking on the EtherCAT device

If the found field matches the configured field, the display shows

TwinCAT System Manager EI
"
\lj) onfiguration is identical

Fig. 28: Configuration is identical

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

Found ltems: Dizable »

(%]

Configured [tems:

= 8 Tem5(EK1101) [EK1101-0000-0017]

M Tem B (EL3204) [EL3204-0000-0018]
M Tem 7 (EL3201) [EL3201-0000-0017]
M Tem & [ELIOTT)

|gnare >

Delete »

= °|j Term 1 [EETT01] [EK1107-0000-0017]
M Tern 2 [EL3204) [EL3204-0000-0018]
M Tern 3[EL3201) [EL3201-0000-0018]

M Term 4 [EL9011)

» Copy Before »

» Copy After »

»» Copy all x>

Cancel

| B

Extended Infarmation

Fig. 29: 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

- Bl SWSTEM - Configuration
B NC - Configuration

General | Adapter | EtherCAT | Online | CoE - Online
- 58 PLC - Configuration {

B! Ilfo - anﬁguratign NI:I .":".ljdr NamE State EF“:
=B 1/0 Devices W1 1001 Temn1[EK1101) FREOP 0.0
= Device 2 (EtherCAT) B 2 1002 Tem 2 [EL3204) PREOP 0.0
¥ Device 2-Image 02 1003 Tem3[EL3201] 4| VPR

Request 'TMIT' state
Request 'PRECP state
Request 'SAFECP! state
Request 'OP' state

== Device 2-Tmage-Tnfo
r- 8T Inputs

- @) Outputs

-8 IrfoData

- Term 1 (EK1101)
ﬁ Mappings

Reguest 'BOOTSTRAR skate

Clear 'ERROR state

EIFITIWEII’E Epaaie. o

Advanced Settings. ..

Properties...

Fig. 30: 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.
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¥rite EEPROM

Axailable EEPROM Dezcriptions: A Show Hidden Devices 0K
B OELHE2 2Ch Ana, Input 010 [FL31 62-0000-0000 L
IEE| 2201 1Ch. Ana. Input PTT00[RTD] [EL3201-0000-0018]

L0 L CAna, Input PTTOO R TD], High Precizion [EL3207-0010-001E]
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  [EL3202-0010-001E]

EL3204 4Ch Ana lnout PTI00BTDY (ELZ204-0000-007 6]

4 EL3I31T 1Ch. &na. Input Thermocouple [TC] [EL33171-0000-0017F)
.j EL3311 1Ch. Ana. Input Thermocouple [TC] [EL33171-0000-0016]
§ ELASTZ 2Ch. ana. Input Thermocouple [TC] [ELFETE-0000-007 7

Fig. 31: 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
EtherCAT slave therefore has to be switched off briefly in order for the change to take effect.

8.4.2 Firmware explanation
Determining the firmware version

Determining the version via the TwinCAT 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 Ox100A.
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Fig. 32: 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.

8.4.3 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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Fig. 33: Firmware Update
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[ 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
# 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 password will not be necessary 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.

8.44 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 TwinCAT 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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Fig. 34: 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. 35: 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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Fig. 36: 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.

EL6633-0010 Version: 1.0.0
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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
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- erd er
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Advanced Settings
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» Select the file (*.rbf) with the new FPGA firmware, and transfer it to the EtherCAT device:

Search ir: Il.f} Firmiv/are j Q F 2 -

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!

8.4.5 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
T
HE
u ] 1 7 —
q / 1004 ) 1 i Request 'TNIT' skate
B LRI Py ARk lie|  Request PRECP state

Reguest 'SAFEOP' skate
Reguest 'OF' stake

Request 'BOOTSTRAP' skate

Clear 'ERROR' stake

EEPROM Lpdate. ..

Firrmware Update. .

Fig. 37: 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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8.5 Master device file GSDML

The GSDML file describes a PROFINET device. This file is necessary for the PROFINET Controller, and
must be integrated in the corresponding configuration software. The necessary GSDML files can be found in
the TwinCAT\IO\PROFINET folder or on the homepage.

Comment

GSDML File Name*

PROFINET Device

Supplement PROFINET
Device

GSDML-V2.1-beckhoff-
TCPNDevice-20091009

PROFINET device for FC9xxx cards with Intel®
chipset or Ethernet interfaces with Intel®
chipset, for OS with XP, XPemb

Supplement PROFINET
Device CE

GSDML-V2.1-beckhoff-
TCPNDevice-20091009

PROFINET device for FC9xxx cards with Intel®
chipset or Ethernet interfaces with Intel®
chipset, for OS CE

EL6631-0010

GSDML-V2.2-beckhoff-
EL6631-20100309.xml

EL6631-0010

EL6633-0010

GSDML-V2.44-beckhoff-
EL6633-20241219.xml

EL6633-0010

* The file name may change as new features or versions are introduced.
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8.6 Support and Service

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

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: www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Support
The Beckhoff 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

e-mail: support@beckhoff.com
web: www.beckhoff.com/support
Service

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

Hotline: +49 5246 963 460
e-mail: service@beckhoff.com
web: www.beckhoff.com/service

Headquarters Germany
Beckhoff Automation GmbH & Co. KG

Hulshorstweg 20

33415 Verl

Germany

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