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BEGKHOFF Foreword

1 Foreword

1.1 Notes on the documentation

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

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

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

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

Disclaimer

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

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

Trademarks

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

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

Patent Pending

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

EP1590927, EP1789857, EP1456722, EP2137893, DE102015105702

with corresponding applications or registrations in various other countries.

——
EtherCAT.

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

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

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

TF6270 Version: 1.1 5
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1.2 Safety instructions

Safety regulations

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

Exclusion of liability

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

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

Description of symbols

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

A DANGER

Serious risk of injury!

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

Risk of injury!

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

A CAUTION

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

NOTE

Damage to the environment or devices

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

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

Version: 1.1 TF6270
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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.

TF6270 Version: 1.1 7


https://www.beckhoff.com/secguide
https://www.beckhoff.com/secinfo
https://www.beckhoff.com/secinfo

BECKHOFF

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
= Supplement “TwinZAT PROFINET |0 Controller”: TwinCAT as PROFINET master
= Supplement “TwinGAT PROFIMET |0 Device™: TwinGAT as PROFINET slave
=
= Industrial PC/ (1l  Ethercat
Embedded PC EJ l'ﬂ' ‘ g " lml _
j = ;l__:_ | I_“ LTI .
Bl e FROFINET Controller: PROFINET Controller:
Controller: |PC Controller: [PC Embedded PC Embedded PC
JEL, SERL.,
Il E—n : it
PCl Fiskibus  ©  Mini PCI FisldbusPROFINET Controller: PROFINET IRT Controller:
Card FCH00x Card FC305x  EtherCAT Terminal  EtherCAT Terminal
ELEE21 ELEEIZ
Bus Terminal L_I’ |:I -
lgrmm '_E ,l Ig
FROFINET Device: FROFINET Device:| PROFINET Devics:
Bus Coupler BKSodl, Embedded PC Embedded PC,
Bus Terminsls CXB0Ea, Bus Terminals
Bus Terminals
EtherCAT I | L
EtherCAT g - | Ly gt e 1, %n F Im‘
Terminals i ilm'. - - |11 - -1l ISR |
FROFINET Device: PROFINET Device: FROFINET Device: PROFINET FROFINET Device:
Bus Coupler EKS300, EtherCAT Terminal Embedded PG Device: Embedded PG
EtherCAT Terminals  ELBS31-0010 CX8053, Embedded PC, |  CX50o:-B530,
EtherCAT Terminals EtherCAT EtherCAT Terminats
Terminals
Fieldbus Box
i . EtherCAT
E i IF-Link
L J
FROFINET Device:
EtherCAT Box  Coupler Bow IL230w-8503 L
with Extension Box |Exooo: ; ; i
EtherCAT
Box EPsoooc
Dri
Technology o
-

EtherCAT Servo Drives
AXEDDD

PROFINET system description

PROFINET IO describes the exchange of data between controllers and field devices in several real-time
classes: RT (software-based real-time) and IRT (hardware-supported 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

8 Version: 1.1 TF6270
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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

CX50xx-B930

Embedded PC with optional PROFINET RT Device interface

EtherCAT Terminals

EL6631-0010

‘PROFINET 1O 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)
TF6270 Version: 1.1 9
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3 Product overview

3.1 Function TF6270

The TwinCAT PROFINET RT Device (slave) is a supplement that turns any PC-based controller with an
Intel® chipset and the real-time Ethernet driver developed by Beckhoff into a PROFINET-RT device. A
standard Ethernet interface becomes a PROFINET slave.

3.1.1 Technical data

Technical data TF6270

Runtime TC1100

Target system Windows XP, Windows 7/8/10, Windows CE

PROFINET version Conformance class B, optionally conformance class
C

Number of channels 2 (switched)

Ethernet interfaces 100BASE-TX Ethernet with 2 x RJ45

Number of device interfaces Supplement 8, CCAT or EL663x-0010 2

Topology variable

Quantity of user data Maximum of one Ethernet frame length, approx.
1500 bytes of user data incl. IOPS and IOCS per
device

Cycle time (min.) RTC1 1 ms, RTC3 250 us

Performance class (pp) 20 30 40 50 60 70 80 90
- - X X X X X X

Ordering information

\TF6270—00pp TC3 PROFINET RT Device

3.1.2 Requirements

Software

TF6270 is included from the TwinCAT 3.1 Build 4018 version

Hardware

For using the TF6270, the target system has to have an Intel® network chipset. (See: Checking the
hardware requirements)

® Beckhoff PC
1 Beckhoff PC systems are usually preconfigured for the operation of Profinet devices

3.1.3 Licensing

The TwinCAT 3 function can be activated as a full version or as a 7-day test version. Both license types can
be activated via the TwinCAT 3 development environment (XAE).

10 Version: 1.1 TF6270
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Licensing the full version of a TwinCAT 3 Function

A description of the procedure to license a full version can be found in the Beckhoff Information System in
the documentation "TwinCAT 3 Licensing".

Licensing the 7-day test version of a TwinCAT 3 Function

@® A 7-day test version cannot be enabled for a TwinCAT 3 license dongle.

1

1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

3. If you want to activate the license for a remote device, set the desired target system. To do this, select
the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.

4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X
@ o-a|s =
Search Solution Explorer (Ctrl+0) P~

m Solution TwinCAT SampleProject’ (1 project)
4 Ha TwinCAT SampleProject

4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
gfs Routes

215 Type System
|88 TcCOM Objects

= The TwinCAT 3 license manager opens.

5. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. "TF4100 TC3 Controller Toolbox").

Order Information (Funtime) Manage Licenses  Project Licenses  Online Licenses

[ ] Disable automatic detection of required licenses for project

Order Mo License "Add License

TF3601 TC3 Condition Monitoring Level 2 [ cpu license
TF3650 TC3 Power Monitoring | cpulicense
TF3680 TC3 Filter | cpulicense
TF3200 TC3 Machine Learning Inference Engine [ cpu license
TF3210 TC3 Meural Metwork Inference Engine [ cpu license
TF3500 TC3 Selar-Position-Algeorithm | cpulicense
TR4100 TC3 Controller Toolbox cpu license
TR4110 TC3 Temperature-Controller | cpulicense
TRA500 TC3 Speech [ cpu license

6. Open the Order Information (Runtime) tab.

TF6270 Version: 1.1 1
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= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.
7. Click 7-Day Trial License... to activate the 7-day trial license.

Order Information (Rurtime)  Manage Licenses  Project Licenses  Online Licenses

License Device Target (Hardware Id) o Add...
System Id: Platfam:
2DB25408-B4CD-31DF-5488-6A30D5B45EF15 | other (31}

License Request

Provider: Beckhoff Automation w (Generate File. ..
License |d: | Customer Id: |
Comment: | |
License Activation

7 Days Tral License... I License Response File...

= A dialog box opens, prompting you to enter the security code displayed in the dialog.

Enter Security Code >

Fleaze type the following 5 characters: ok
| Ke8T4 |

8. Enter the code exactly as it is displayed and confirm the entry.
9. Confirm the subsequent dialog, which indicates the successful activation.
= In the tabular overview of licenses, the license status now indicates the expiry date of the license.
10. Restart the TwinCAT system.
= The 7-day trial version is enabled.

3.2 Optional Interface, -B930

It is possible to order Embedded PCs with a fieldbus or serial interface such as the "PROFINET RT, Device,
Ethernet (2 x RJ-45 switch)". The optional interface must be ordered ex factory and cannot be retrofitted
retrospectively.

3.21 Technical data

Technical data -B930

Fieldbus PROFINET RT Device

Data transfer rate 100 Mbaud

Bus interface 2 x RJ45 switched

Extendable process image 1 virtual slave in addition

Max. process image 2 slaves x (1440 bytes in / 1440 bytes out)
Properties RTClass 1

12 Version: 1.1 TF6270
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3.2.2 PROFINET connection
The optional interface is identified as "X300" on the devices and has as black border to identify it.

X300

LAN assignment (x300)

PIN Signal Description
1 TD + Transmit +
2 TD - Transmit -

3 RD + Receive +

4 connected reserved

5

6 RD - Receive -

7 connected reserved

8

3.2.3 Topology

Example for a PROFINET topology:

TF6270 Version: 1.1 13
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Ethernet

PROFINET

g

H
H FERFE
=

K-Bus, E-Bus (EtherCAT)

83 SCim 63 SCimas

O

—
K-Bus, E-Bus (EtherCAT)

3.3 EtherCAT Terminal, EL6631-0010
* I

Om
Q) PR
@ P
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The EL6631-0010 PROFINET-IO device (slave) terminal allows easy data exchange between EtherCAT and
PROFINET IO. It is a device in the EtherCAT segment, which can consist of up to 65,535 devices. The
EL6631-0010 has a 3-port switch. Two ports are fed to the outside on RJ-45 sockets. This allows the 1/0
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.

3.3.1 Technical data EL6631-0010

Technical data

EL6631-0010

Bus system

PROFINET RT Device

Number of Ethernet ports

2

Ethernet interface

100BASE-TX Ethernet with 2 x RJ45

Cable length

up to 100 m twisted pair

Data transfer rate

100 Mbit/s, IEEE 802.3u auto-negotiation full duplex
at 10 and 100 Mbit/s possible, settings automatic

Diagnosis

Status LEDs

Power supply

via the E-bus

Current consumption via E-bus

typ. 400 mA

Electrical isolation

500 V (E-bus/Ethernet)

Bit width in process image

variable (max. 2 kB for inputs and outputs)

operation

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

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

(all other installation positions,

see notice)

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)

Mounting

on 35 mm support rail according to EN 60715

Vibration / shock resistance

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

EMC immunity / emission

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

Protection class IP20
Installation position see notice
Approval CE
ATEX
cULus
TF6270 Version: 1.1 15
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4 Commissioning

The following steps are necessary for the initial commissioning of a data exchange with a PROFINET
Device.

4.1 Protocol selection

PROFINET devices must be attached directly to the I/O device, whether controller or device. Exceptions are
optional interfaces (-B930, -M930), which can be added via the Scan function (CCAT).

Right-click 1/0 — Devices > Add New Item... and you can choose between four different PROFINET 1/0O
device protocols.

Insert Device *
Tuype: [#-=== EtherCaT ~ ok

[+--E¥F Ethernet

[+ Profibus DP Cancel

—agg¢ Profinet 140 Controller [RT)

—agg¢ Profinet 1/0 Controller CCAT (RT)

g8 Profinet 1/0 Contraller ELEE3T [RT), EtherCAT
—age Profinet 1/0 Controller ELEE3Z [RT + IRT), EtherCAT
e Profinet 140 Device [RT)

e Profinet 1/0 Device CCAT (RT)

8% Profinet 10 Device CCAT (AT + IRT) Target Type
—agg Profinet 1/0 Device ELEE31-0010 [RT), EtherCAT () PC anly
[#-€il CAMNopen
[#-== Devicelet O Crenly
[H-=== EtherMet/IP (B only
#-fff SERCOS interface Ol
#1170 Beckhoff Lightbus W
Mame: |Device 2 |

with the purposes described below.

* Profinet I1/0 Device (RT): Use of the TF6720 function in conjunction with an Intel chipset
* Profinet I/0 Device CCAT (RT): Uses CCAT-based hardware (e.g. CXxxxx or FC932x) with RT
(RTC1) ordering option

* Profinet /0 Device CCAT (RT + IRT): Uses CCAT-based hardware (e.g. CXxxxx or FC932x) with IRT
(RTC3) ordering option

* Profinet I1/0 Device EL6631-0010 (RT): Uses the EL6631-0010 EtherCAT Profinet gateway terminal

16 Version: 1.1 TF6270
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411 Integration via a Real-Time Ethernet interface

1. Select the PROFINET 1/O device (RT) according to the configuration. The available adapters are
displayed directly when appended and are now available for selection. If these are to be modified or
checked afterwards, this can take place on the Adapter tab.

Solution Explorer A Il CU2508_ProfinetDevice & X
X-R-1-Rd '@"Q"E Mumber Device Type
Search Selution Explorer (Ctrl+ ) P -

a1 Selution 'CU2508_ProfinetDevice' (1 project)
4 ol cuzsog_ProfinetDevice
b @l SYSTEM
k=] MOTON
) e
8 sAFETY

m Co+

(& anaLmCs

"% Devices

=" Mappings

Insert Device X
Type: [#-=% EtherCAT ~ I ok I
[+ &¥ Ethemet
[+ Profius DP Canicel
=i Profiret

5% Profinet | /0 Controdler [RT)

&% Profinet 10 Contrcler CCAT [RT)

&% Profinet 10 Controler ELEG31 [RT), EthesCAT

&% Profinet 110 Controles ELEG32 [RT + IRT), EtherCAT

Prafinet 170 Device [RT)

§4¥ Profinet 1/0 Devicl CAT [RT)

& Profinet |70 Device CCAT (RT + IRT) Taagel Type

#&¢ Profnet |/0 Device ELEE31-0010 [RT), EthesCAT O PC ony
[-€in CAMopen
(¥~ DeviceMet () O only
[#-= EtheNet/P O 8 only
- /#} SERCOS inteiface o
#-110 Beckhoif Lightbus .

Hame: |Ugv'ne1 l
w

TF6270 Version: 1.1 17
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2. Right-click the created PROFINET Device and select Add New Item to integrate a box in the form of a
GSDML. The following window will then open. At this point, select PNTC Device (TwinCAT
Supplement) and confirm with OK.

4 Fo |
4 Devices [ Disabled
4 ;. Device 1 (Profinet Device)
+0
% Image
B Inputs
b [ Outputs
&’ Mappings
Insert Box
Type: E% Beckhoff Automation GmbH Ok
I A PHTC D : [TwinCAT Supplement)
- 4 Mizcellaneous Cancel
b uiltiple:
1 =
Marne: Box

3. In the dialog that opens, Insert Device, you define the version with which the PROFINET Device should
be integrated. Confirm your choice with OK

Insert Device

Module DAPs
| 0K |

Type: =1 # Device Access Point
28 TwinCAT Device V2.0 Cancel

TwinCAT Device V2.3, 1 Part
TwinCAT Device V2.3, 2 Part
TwinCAT Device V2.31, 1 Part, at least P4,
TwinCAT Device V2,31, 2 Part, at least P4,
TwinCAT Device V2,32, 1 Port, at least P /5,

Comment:  |VendaorM ame: Beckhoff Autornation, OrderMumber: TwinCAT
FM Device, TwinCAT PLC PROFINET 1/0 Device with /0%,
W2 32,1 port diagnostic supported

Further information can be found in the chapter Creating modules/process data on the PROFINET Device
»32]
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4.1.2 Integration via a CU2508 real-time Ethernet port multiplier
(Real-Time Ethernet interface)

Below, we show you how to configure a PROFINET Device using the CU2508 real-time Ethernet port
multiplier.

However, you can use only one controller or device, if they are in a unique network. If the networks a
physically separated, it is possible to use more than one controller or device supplement with one CU2508.
This is due to the fact, that the CU2508 uses only one MAC address. The function of several PROFINET
segments can only be secured, if the MAC address in a network segment is unique and there is no
connection to other networks.

1. Add the CU2508 real-time Ethernet port multiplier to your TwinCAT project by right-clicking on 1/O -
Devices > Add New Item and adding the Real-Time Ethernet Adapter (Multiple Protocol Handler) in the
window that opens.

4 1/0
’ P

1] Add New ltem... Ins

o  Add Existing ltem... R Shift+Alt+A
Add New Folder...
Export EAP Config File

& Scan
Paste Ctrl+V

Paste with Links

Solution Explarer Al CU2508 ProfinetDevice & X
O@Aa-|o-d| ﬁB Number Device Type
Search Selution Explorer (Ctrl+ Q) PR

] Selution "CU2508_ProfinetDevice' (1 prd
4 ol CU2508_ProfinetDevice
b @l SYSTEM
& MOTION

gj rLc

[ saFETY

*% Devices
&’ Mappings

Insert Device X

Type: [#-=%= EthetCAT A I Ok I
(=8¢ Ethetret

=l

Ll Feal-Time Ethernet Adapter (Multiple Protocol Handler)
|i# Real-Time Ethernet Protocal [BK90ks, 220008900
&¥ Wirtual Ethemet Interface
£ ot Matt Device
&¥ ot Matt Controlles
[+-## Profibus DP
[#-& Profinet
[#-€if CANopen
[#)-=== Deviceblet Target Type
(3=~ EtheiNet/IP O PC only
@-fff SERCOS intesface
(#1150 Beckhoff Lightbus ®) CX only
- USB O BX orly
[#-27¢ BACnhet
¥ £ Beckhoff Hardware .| Oa

Name:  [Device |

TF6270 Version: 1.1 19
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2. Furthermore, the following settings on the Ports tab are necessary for the operation of the CU2508

Virtual Port Selection via:
EtherCAT Switch Link Protocol (ESL) (CU25xx required)

General Adapter Pots  Switch  Statistics

(@) EtherCAT Switch Link Protocal (ESL) (CU25%x required)

Virtual Port Count: 2 = Advanced Settings...
TCP/IP Port: via EoE w
Virtual Port Selection via:

() None

() 802.1g VLlan Id

Port Id
Port 1 10
Port 2 20
Port 3 30
Port 4 AD
Port 3 50
Port & &0
20 Version: 1.1 TF6270
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3. The PROFINET protocol is directly added to the 1/0 device. Four different PROFINET 1/O devices are
available for selection. Select PROFINET I/O Device (RT) according to the configuration with the
CuU2508.

Selution Explorer ARl L2508 ProfinetDevice & X
far B v| o | ﬁEI Mumber Device Type
Search Solution Explorer (Ctrl+ ) P~ (| Device 1 (RT-Ethernet A...  Real-Time Ethernet Adapter (Multiple Protocol Hand

fa] Solution 'CU2508_ProfinetDevice' (1 pro
4 ] Cu2508_ProfinetDevice
b4l SYSTEM
MOTION

o pLC

(43 SAFETY

EC++

ANALYTICS

™~ .
- Devices

EF Device 1 (RT-Ethernet Adz

ﬁ:, Mappings

Insert Device 5
Tuype: [#-=== EtherCaT ~ | 0k |
[+--E¥F Ethernet
[+ Profibus DP Cancel
[=)-d5s Profinet

—agg¢ Profinet 140 Controller [RT)

—agg¢ Profinet 1/0 Controller CCAT (RT)

g Profinet | /0 Controller ELEE31 [RT), EtherCAT
8% Profinet 1/0 Controller ELEE32 [RT + IRT], EtherTAT

i3 Crofinet 140 De [AT]

g5t Profinet 1/0 Device CCAT (RT)

5% Profinet 1/0 Device CCAT [RT +IRT) Target Type

-8 Profinet 1/0 Device ELEE31-0010 [RT). EtherCAT () PC only
[+-€if CAMopen
[#-=== Deviceh et O only
- EtherMet/IP () BX only
=--fff SERCOS interface e
(1110 Beckhoff Lightbus W

Marne: |Device 2 |

= The available adapters are displayed directly when appended and are now available for selection. If
these are to be modified or checked afterwards, this can take place on the Adapter tab.

Device Found At *

[none] | ok |
Local Ares Connection 2 [TwinCAT Antel PCI Ethernet Adapter [Gigabit

L 1 [RT-Ethemnet ddapter] - Port 1 Cancel
Device 1 [RT-Ethernet Adapter] - Port 2
Device 1 [RT-Ethemet Adapter] - Port 3
Device 1 [RT-Etharnet Adapter) - Part 4 (®) Unused
Device 1 [RT-Ethemet Adapter] - Port & Ol

Device 1 [RT-Ethernet Adapter] - Port B =
Device 1 [RT-Ethemet Adapter] - Port 7
Device 1 [RT-Ethernet Adapter] - Port 8

Help

TF6270 Version: 1.1 21
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4. Right-click the created PROFINET Device and select Add New Item to integrate a box in the form of a
GSDML.

Commissioning

Solution Explorer AR I CLZ508 ProfinetDevice & X
@ & - | @~ & | > EI General Adapter PROFINET Sync Task Diag History Diagnosi
Search Solution Explorer (Ctrl+Q) P~
MName: |Device 2 (Profinet Device)
faJ Solution 'CU2508_ProfinetDevice' (1 projec
4 o] cu2s08_ProfinetDevice Object ld:  |0x03010020
b iﬂ SYSTEM Type: |F'roﬁne*t 10 Device (RT)
MOTION
@ PLC Comment:
SAFETY
m C++
ANALYTICS
¥ o]
4 "% Devices [ Disabled
EF Device 1 (RT-Ethernet Adapte
4 Device 2 (Profinet Device)
*8 Image 3 Add Mew ltem... Ins
[ Inputs *q  Add Existing ltem... Shift+Alt+4A
N b [ Outputs X Remove Del
7 Mappings
@5 MepRing Change Netld...
Save Device 2 (Profinet Device) As...
Online Reset

Online Reload

Online Delete
Change Id...
i Copy Ctrl+C
o cut Ctrl+X
Paste Ctrl+V

Paste with Links

A Independent Project File
= Disable
|

5. The following window then opens. At this point, select the PNTC Device (TwinCAT Supplement) and

confirm with OK.

Insert Box
Type: E% Beckhoff Automation GmbH | Ok |
I o CHTC D Supplemnent]
& Miscellaneous Cancel
r Liltiple:
(-
M arme: Box

22
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6. In the dialog that opens, Insert Device, you define the version with which the PROFINET Device shoul
be integrated. Confirm your choice with OK.

Insert Device
todule DAP
odule T IT'

Type: =4 Device Access Point
BB TwinCAT Device W2.0 Caneel

~BE TwinCaT Device V2.3, 1 Port

~BE TwinCaT Device V2.3, 2 Port

~BE TwinCaT Device V2,31, 1 Port, at least Fu/ W4,

~BE TwinCaT Device V2,31, 2 Port, at least Pu/ W4,

BB 1 Pait, at least P

Comment:  [Wendark ame: Beckboff Automation, Ordertumber: TwinCAT
FM Device, TwinCAT PLC PROFINET 1/0 Device with /0%,
W2 32, 1 port diagnostic supported

Further information can be found in the chapter Creating modules/process data on the PROFINET Device
[»32].

41.3 Integration via an optional interface, -B930

1. Select one of the two PROFINET 1/O Device CCAT options according to the configuration.
The procedure is the same in each case. Below, the following the PROFINET I/O Device CCAT (RT) is
taken as an example. The available adapters are displayed directly when appended and are now
available for selection. If these are to be modified or checked afterwards, this can take place on the
Adapter tab.

Insert Device *
Type: [#-7== EtherCAT A | Ok |
F Ethernet
--ﬁ’a’a’ Profibus DF Cahicel
=& Prafinet

~aggs Profinet /0 Contraller [RT)
-ages Profinet /0 Controller CCAT (RT)
g Profinet | /0 Controller ELEE3T [RT), EtherCaT
~aggs Profinet /0 Controller ELEE32 (RT + IRT), EtherCAT
—ages Profinet 1/0 Device [RT)

v Profinet |/0 Device CCAT [RT)

& Profinet 110 Device L.gaT [RT +IRT] Target Type
—ages Profinet /0 Device ELBE31-0010 [RT). EtherCAT () PC only
[H-€if CAMopen
[H-=== DieviceMet () ¢ only
[H-m= EtherMet/|P () B only
B--fff SERCOS interface Oal
-0 Beckhoff Lightbus v
Mame; |Device 1 |

d

TF6270 Version: 1.1
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2. Right-click the created PROFINET Device and select Add New Item to integrate a box in the form of a
GSDML. The following window then opens. At this point, select your hardware accordingly and confirm
the selection with OK.

Insert Box
Type: -t Beckhoff Automation GmbH ok

-1l Cx2w0 [Embedded PC) I—I

CBuwl [Embedded PC) Cancel
i [Embedded PC)
il 0x9020 [Embedded PC) _
A FC93x1 (TwinCAT CCAT Device) Muiltiple:
-4 Mizcellaneous 1 3

Mame: |B.;.:4 1 |

3. In the dialog that opens, Insert Device, you define the version with which the PROFINET Device should
be integrated. Confirm your choice with OK.

Insert Device
Module DAPs I—l
0K
Tupe: -4 Device Access Point
- EE CXB093VZ3 (gt least Py 2.00) Cancel
LoBE CHE093Y2.32 (at least P 3.00)
Comment: ||

Further information can be found in the chapter Creating modules/process data on the PROFINET Device
[»32].

41.4 Integration via an EL6631-0010

Below, we show you how to configure a PROFINET device with the help of the EL6631-0010 PROFINET
Gateway terminal.
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v' The EL6631-0010 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.

utiun Explorer * 1 X
@E- o-a|p=
Search Solution Explorer (Ctrl+ Q) P~

fa] Solution TwinCAT Project?' (1 project)
4 o) TwinCAT ProjectT
b @ SYSTEM
MOTION
PLC
SAFETY
E C++

ANALYTICS
4 ]
4 "L Devices
4 [ Device 1 (EtherCAT)
8 Image

jg Image-Info

2 SyncUnits
Inputs

B Outputs

& InfoData

i Term 1 (EK1200)

b ™ Term 2 (EL2002)

B ™| Term 3 (EL6631-0010)
B Term 4 (ELSD11)

&’ Mappings

|

1. Right-click Devices and select Add New Item.

- 1

4 = 101 Add New ltem... Ins
0 Add Existing ltem... % Shift+Alt+A
Add Mew Folder...

Export EAP Config File

Scan

AV OV W W
++
A

Paste Ctrl+V

Paste with Links

b "5 Term 3 (EL6631-0010)
Bl Term 4 (EL9011)
ﬁ:l Mappings

TF6270 Version: 1.1 25



Commissioning BEGKHOFF

2. Select PROFINET 1/0O Device EL6631-0010 (RT), EtherCAT according to the configuration with the
EL6631-0010. If there is a single EL6631-0010 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 Image
*B Image-Info
b 2 SyncUnits
4 Inputs
b [ Outputs
b [ InfoData
4 [ Term 1 (EK1200)
bW Term 2 (EL2002)
b Wi Term 3 (ELBE31-0010) Insert Device
B Term 4 (ELS011)
ﬁj Mappings Type: = EtherCaT -~ | ok |
i Ethemnet
+-dtgs Profibus DP Cancel
=-#% Profinet
a5 Profinet [/0 Controller (RT)
s Profinet 140 Controller CCAT [RT)
#% Profinet /0 Controller ELEEZT [RT), EtherCAT
wigs Profinet 1/0 Controller ELEE3Z (RT + IRT], EtherCAT
wgge Profinet [/0 Device (RT)
agg% Profinet [/0 Device CCAT [RT)
L8888 Profinet 120 Device CCAT [RT + IRT) VRt s
; & 0010 [RT). EtherCAT (D) PC anly
[+-€iR CAMopen
(-5 DeviceMet @® Cxonly
[-=z= EtheNet/AP (D BX only
[-fff SERCOS interface
-1 Beckhoff Lightbus w Qal
Marme: |Devic:e 2 |
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3. If the terminal assignment (adapter assignment) is to be changed or checked afterwards, this can be
done on the Adapter tab.

coRE-lo- | p E| Allgemein Adapter PROFINET Sync Task DiagHistorie Diagnose
Projektmappen-Explorer durchsuchen (Strg+0) P o rkadapter
5] Projektmappe “TwinCAT-TestProject” (Projekt 1) @ 05 (NDIS) QP () DPRAM
4 ] TwinCAT-TestProject .
b ‘ SYSTEM Beschreibung
| moTion Geratename:
B ses
Bu Suchen...
8 savey | [——]
E Cat MAC-Adresse: 00 00 00 00 00 00 ] Kompatible Gerate.,
&l Anavmics IP-Adresse: [0000(0000) |
4 O E/A )
DFrumisc uous Mode (nur mit Wireshark)

4 "L Gerate
4 =% Gerat 1 (EtherCAT)

*® prozessabbild
*B prozessabbild-Info
- SyncUnits

b Eingange

> W Ausginge Freerun Zyklus (ms): [« =

b |

A

[]vinuelle Geratanamen

(O) Adapter Referenz

& InfoData

B Klemme 1 (EK1100)

b @ InfoData

b ™ Klemme 2 (EL6631-0010)
4 & Gerat 2 (EL6631-0010) Gerat an Adresse gefunden

*® prozessabbild

Eingange
W Ausgange Abbruch
4 " elg631-0010

b Eingange (® Unbenutzt

b Wl Ausgange Olle

> (g API

& Zuordnungen

Klemme 2 (ELEG31-0010)

Hilte

Next, a box is integrated in the form of a GSDML.
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4. Right-click on the created PROFINET Device and select Add New Item.

¥ B B =TI

| Term 4 (EL90T1)

4 ; Device 2 (ELEG31-0070)

jg Image
Inputs

B Outputs
ﬁj Mappings

» oo

Add Mew Item...
Add Existing ltem...

Remowve

Change Metld...

Save Device 2 (ELBG3T-0010) As...

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

Go To Link Terminal
Copy

Cut

Paste

Paste with Links

Independent Project File

Dizable

Ins
b Shift+&lt+ 4
Del

Ctrl+C
Ctrl+X
Ctrl+V

_

5. In the window that opens, select EL6631-0010 (EtherCAT terminal) and confirm with OK.

Inzert Box
Type: EI% Beckhoff Automation GrbH | Ok |
el ELEE31-001 0 [EtherCAT terminal)
=il Mizcelaneous Cancel

Multiple:
-

Mame: |Eh:.:.; A

| |

28
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6. Right-click the EL6631-0010 to open the Insert Device dialog, where you specify which version of the
EL6631-0010 should be integrated. Confirm your choice with OK.

b [l Outputs
B [ InfoData Freerun Cycle (ms): 4 =
4 i Term 1(EK1200)
b Term 2 (EL2002)
4 ™ Term 3 (EL6631-0010) neert Device
b ECat5tate

[ ECatCtrl todule DaPs oK
b Westate Type: - @ Device Access Point
b [ InfoData 88 ELEBI-0M0Y2.0 Carcel

| Term 4 (EL3011) =8 ELEEI-00102 25

B8 ELEE31-00102.3, at least P 02

4 ;. Device 2 (EL6631-0010)

*B Image B8 ELEE31-0010%2.31, at least P/ 03
Inputs ; BB ELEEI-0010%2 32, at least P 08
W Outputs i B8 ELEB31-0010%2.33, at least Fw/ 10

& Mappings BB ELGE31-0010V233, at least P/ 14

Comment:  |VendoMame: Beckhoff Autamation, OrderMumber: ELEE31
0010, PROFINET 1/0 device - EtherCAT slave terminal,
Y233, part diaghastic, MRP. shared device and spstem
redundancy supported

Further information can be found in the chapter Creating modules/process data on the PROFINET Device
[»32].

4.2 Configuration

4.2.1 Assignment of PROFINET name to a PROFINET Device

For an initial configuration of a PROFINET Device or when the EL6631-0010 is shipped, 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 EL6631-0010:

1. Assignment through the PROFINET Controller

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

2. Assignment via the EtherCAT Master, only with the EL6631-0010
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 el6631-test-name.
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Projektmappen-Explorer = 0 x
co@Ei- o-d| K=
Projektmappen-Explorer durchsuchen (Strg+a) P~

i~ Projektmappe “TwinCAT-TestProject™ (Projekt 1)
4 gl "winCAT-TestProject
b @l SYSTEM
[ moTioN
g srs
)| SAFETY
E Ces
& anamics
a Hemn
4 "% Gerste
4 =9 Gerat 1 (EtherCAT)
*® prozessabbild
*® prozessabbild-Info
2 SyncUnits
Eingange
B Ausgange
B InfoData
B Klemme 1 (EK1100)
b @ InfoData
b " Klemme 2 (EL6631-0010)
Y Gerat 2 (EL6631-0010)
*® prozessabbild
Eingange

Ausgange
4 | " el6631-test-name
[ Eingange

b Bl Ausginge

b [E API

AT v T

TwinCAT-TestProject +=

Allgemein Gerat Diagnose ADS ELB63x GSDML Generator

Allgemeine Einstellungen

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

IP Konfiguration
IP-Adresse 0 0 0 0
Subnet 0 0 0 0
Gateway 0 0 0 0
PDO mapping

(@ Submodule data (Dx6nnd, IxTnal)

(O Module data (0x6nn1, 0x7nn1)

O Submodule data and IOPS (Ix6nn2, 0x7nn2)
() Medule data and I0PS (0x6nn3, 0x7nn3)

PN output behaviour fEC state is not OP

(@ Outputs setto 0. 10xS is GOOD
() Outputs frozen, 10xS is GOOD
(O Outputs setto 0, 10xS is BAD

3. Assignment through 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.

General Device Diagnosis ADS  GSDML Generator
Device Configuration
[GSDML-V2.33beckhoff-TCPNDevice-20190325 i | Iiﬂﬂsggl
-3
| Device Configure... | | Refresh GSOML... | [] Legacy config
Adapter Properties
MAC Address
[00-01-05-17-EA-84 |
Vendor 1D Device 1D
020 | (0021 |
[t Generate Station Name from Control |
[ Get Station Name from Tree
[ Register PN IP settings not at the OF {only for CE)
Instance Properties
Instance D Frame 1D Server UDP Port Client UDP Port
00000 | [xs000 | [c350 | |3xC351
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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.

= 3 3 MAN[Online] & X > | ADS5 Symbal Watch
Symbal Walee

MAIN viNeaStationMame 123

PnloBoxCtel 123 (D 00T}

Salution Explorer

GE-|o-o|s=
Search Solution Explorer (Clrled P - | Expression Trpe Value Prepared value Address Comment
# uiNewStationMeme UmT 123 wQ"

TwinCAT_Project_Pliname.Test_PH_GenerateStationNameFromControl MATH

@] Solution "FamCAT Project PHname’ (1 project)
4 gl TwinCAT Project_PHname
b @l svsTEM
= momon
4 [ rmc & -
4 ﬂ Test_PM_GenenateStationMameFromCo =
4 3 Test PM_GenerateStationhameF remC 10 uifewstarionName( T3 J:=120 : EETORN
(. Extemal Types
B [2d References
L DUTs
J G¥ls

b Gh PleTask (PleTask)
S Test_PN_GenerateStationMamefro %

4 U Test PM_GenerateStationNamerremCll TuinCAT Project_Phiname i X
a Wl PleTask Qutputs

Genersl Deves Dagnosis ADS  GSDML Genersior
B scnrm -
il Anarymcs [tepriodencerzz
a @wvo
4 2 Devices I corhguration

48R Device 1 (Profinet Device) " 3 0 0 T

+H lrvu-;c
] Inguts [ : 1
b Outputs Sboet | 0.0 -0-0 | LT
4 TR tepricdedicel0) Gatewsy | 0 0 0 0 |
] Inpruts - :
4 Outputs Modde
s
B (o AP Moduisinfi SubModuleinfo AP{Number Slotbumber

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.

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.
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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

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

You can learn about this from the manufacturer of your PROFINET Controller.

422 Creating modules/process data on the PROFINET Device

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

42.21 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
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¥ o rnuLrded
" Term 4 (EL9011)
4 & Device 2 (EL6631-0010)

*H image
Inputs
B Outputs
4 "i| el6631-0010
[+ Inputs
b [ Outputs
4 = AP
4 BB Term 1 (D4R '*I:l Add Mew [tem.,. Ins

B H Subterm EEIT-00TOVZ 33 Lt Teast FU
B Subterm 2 (Interface)

[ H Subterm 3 (Port 1)

[ H Subterm 4 (Port 2)

ﬁj Mappings

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

Insert Module

Module Types I—l
0K
Type: +- @ EmplySiot A

& | System Couplers Cancel

™ Customer specific Teminals
0§ System Teminals
+- § Digital Input Terminals [ELTxxx)
-M  Digital Output Terminals (EL2xxx)
&-“§ Analog Input Terminals (EL3xxx)
#-“F Analog Input Terminals %FC (EL3xxx)
+- M Analog Output Terminals [ELdw)
-8 Measuring Teminals [ELSxxx)
© .M ELsom

- EL5002

L

- ELBD32

4 ELBD42

- EL5101

4 ELS101-0010

- ELS151
i .M ELB152
"8 Communication Teminals (ELExxx)
Q- 4 Drive and Axis Temminals (EL7xxx)
+-gam EtherCAT Fieldbus Boxes [EP1 1)
- fam EtheiCAT Fieldbus Boxes (EP2xwx)
EI #m EtherCAT Fieldbus Boxes (EP3smx)
+-Bam EtherCAT Fieldbus Boxes (EP4umx)
¢|h EthefCAT Fieldbus Boxes [EPSusx)
- EtheiCAT Fieldbus Boxes (EPGw) -

Multiple: |1_ =

Comment | DrdeNumber: ELS021, 1K, Sin/Cos Encoder [at least ReviNr. 0019)
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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 |Pr0finet 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

4.2.2.2 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 54].

The new rack view is illustrated below:
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& Device Configuration x
Shot Module ~ | | SubSiot SubModule 78 System Couplers ~
B! 0 Tem? (AP Modde) M 1 Sublem 13 ModueAccessPori) ] : Ewﬂn,:,’,:;f‘

n o Ter 2 (EL1008) M 2 Subtem14(2Ch Standad) #- § Digtal Input Temnals [ELT0x)
H Tem 3 (EL2004) +%  Digital Dutput Tesminals (EL2i00)
I Term 4 (EL3014) 4™ Anslog Input Temminals [EL 300
B 4 TemS5EL004) #™ Analog Input Terminals ¥FC (EL 3o
- 5 +™ Analog Output Terminals (EL4wocd)
. 6 "1 Measuing Teminals (ELSwx)
- 7 " ELS001

M 8 Tem6(EL30420017) *§ ELS002

B9 Tem7ELSR 9 ELS02

- 10 1 EE

e 1 " ELS042 v
- 12 : —

. 13 @ Others

SR H 1 Ch Standad

. 15 N 1Ch Compec

e 6 B 2Ch Standad

e 17 @ 2Ch Compact

* 18

- 19

- 0

- 2

.- 2

-

.

L [Modulelnfo EL5032"

. % OrderNumber: ELS032

- 7 2Ch EnDat Encoder [t least Revii. 0025)
* 3 ¥

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.

¥ Device Configuration >
Slot Module Al [ SubSlot  SubModule = 3 ~|
Term 1 (DAP Module) B 1 Subterm 1 (TwinCAT Device V2,32, 1 Port atl... " 1 Byte '0""”' .
W 32768 Subterm 2 (nterface) Eute Oucpu

28 1Byte In- and Output

B 32769  Subterm 3 (Port1) 28 2 Byte Input

4 Byte Input
Biyte Cutput

A I R R R R R R R R R R R N NN

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.
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&% Device Configuration %
Shot Module ~| | suSkt SubModule =™ Analog Oulput Temmnals (EL4wor) A
B8 0 Tem1 (DAPModule) " 1 Subterm 15 [ELS021) = &
H I Temm 2 (EL1008) B EL4004
H 2 Tem 3 (EL2004) ™ EL4008
H - Tem 4 (EL3014) ™ EL4ONM
2 4 Temn 5 (EL3004) ™ ELADI2
5 [ ELAON4
i B TemB(ELS021) = EL4018
. 7 /1 = EL42]
8 8 Tem6[EL42ONT ™ EL402
B 9 Tem7ELS03) ™ EL4024
- 10 I ™ EL4028
o i C oo D 3 e .
* 2 —— Il
. 13 |
- |
® 15 |
- 6 —
- 77 [
. 18 1
. —
- 2 |
- 2 |
. 2 [
.- 2 |
- —
. 5 [ Modueinfo EL400T:
- % | — OrdeiNumber: EL4001
- 7 [ 1Ch Ana. Output 010V, 12bk [t least Revir. 0017)
- 2 — |

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

14

ic

* 10

21 T —
- 12 Remove

- 13 Enable

-

=

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.
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Insert Module

Module Types

= Byta modules
21 E}'tE |I'IPL|1-
1 Byte Output
Ervte In- and Cutput

Type:

1

2

2 Biyte Output

2 Bvte In- and Outpud
4 Byte Input

4 Byte Output

4 Byte In- and Cutput
]

hultiple:

Cancal

E

Comment:

To do this, check Legacy Config on the Device tab of the attached box.

General Device Diagnosis ADS

Device Corfiguration

GSDML Generator

GSDML-V2.33beckhoff-TCPNDevice-20150325 xml

Device Configure... Refresh GSDML...
Adapter Properties

MAC Address

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

Vendor ID Device ID

[] 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

[[J Legacy corfig

Client UDP Port

|0x8000 |

|xC350

| (xC351

4.2.2.3 '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.

TF6270
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"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 Exploser

W e-a| &= [ Variable | Fi=gs | Onine
Search Solution Explorer (Ctrl+0) P-N 7] Swap LOBYTE and HIEYTE

b Outputs i %] Swap LOWORD and HIWORD

4 @ ool
b Inputs Display Scaling: inone) -
b N Outputs

i Maodi

4 (B API ey Mot B =

BE Term1 (DAP Module)

28 Term 2 (2 Byte Qutput)

B8 Term 3 (4 Byte Input)

B2 Term 5 (1 Word Output)

BE Term5 (4 DWord Input)

4 B Subterm 1 (4 DWord Input)
Inputs

] Cligts
& 1 DWord Input{0]
e 1 UWoid Input

B~ 1 DWord Inputi2]
E- 1 DWord Input{3]

b =% Device 2 (EtherCAT) -

AT T T W

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.

Vanable | Fl2gs | Onine |

[] Swap LOBYTE and HIBYTE

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

4.2.3 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
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2. Click Add New Item...

Solution Explorer
coM o-|s -
Search Solution Explorer (Ctr+d)
a1 Solution 'Profinet’ (1 project)
a gl Profinet
b il SYSTEM
| moTion
b [ PLC
|1 SaFETY
Ces
4 E /o
a4 %L Devices
.. Device 1l {Profinet De ==~ AT mmh

*% Image
b L Tnputs Add Existing ltem...
P Sk X Remove
4 il odod
[ | Inputs Change Metld...
bl Outputs Save Device 1 (Profinet Device CCAT (RT)) As...
bR API :
Online Resst
b =% Device2 (EtherCAT) s
Online Reload

Fl =: Mappings
L ——

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.

Tnsert Box

Type: ) et Beckhoff Automation GmbH Ok,
- 2401 [Ermbedded P
-l Cwdd [Embedded FC)
il CxB093 [Embedded PC)
-~ CX9020 [Embedded FC) -
" FC931 [TwainCAT CCAT Device) ik

- Miscellaneous 1
M ame: Box &

= The virtual PROFINET slave is created in the project tree.
4. You can now configure your own process data for the virtual slave.

Solution Explorer 3 Xx
co@ e-a| s -
Search Selution Explorer {Ctri+d) P~

fa] Solution 'Profinet’ (1 project) -
4 o Profinet
b gl S5YSTEM
=g MOTION
b O rLC
0| SAFETY
Coe
4 @ro
4 ¥ Devices
4 @4 Devicel (Profinet Device CCAT (RT))
B Image
-] Inputs
b @l Outputs
a fi cx?od
-3 1 Inputs
b R Outputs

4 [ o?ed
-3 1 Inputs

b R Outputs
b [gh API

The MAC address of the virtual slave is editable. Make sure that the MAC address occurs only once in the
system. The IP address is assigned by the PROFINET master.
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5 Settings and diagnosis
5.1 Settings on the PROFINET Device protocol
51.1 General

General  Adapter PROFINET Sync Task Diag History Diagnosis

Name: |Device 2 (Profinet Device) | Id:
Object Id:  |x03010020 |
Type: |F'n::lfinet 170 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.

5.1.2 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.

@® The PCIBus/Slot field is not enabled until the PCI option is selected

1

DPRAM

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

@® The Address field is not enabled until the DPRAM option is selected

1

Search... button

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

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

5.1.3 PROFINET

Gereral Adapter PROFINET  Sync Task Diag History Diagnosis

Protocol AMS Netld: |192.168.234.121 | Port Seftings...
Protocol AMS PortNr.: [65535 | Scan PNIO Devices...
Server AMS Netld:  [192.168.234.1.1.1 | Topology...
Server AMS PortNr.: (851 | IRT Corfig..

PN SW Version: (06 (v00.19) | - Devic...

[]Info Data Support

Protocol AMS Netid

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

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.

AMS PortNo server

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
Port Settings

Opens a dialog to parameterize another PROFINET port. Available only for the function, not for CCAT or
EL663x. Further information in: Port settings [» 44]

Scan PNIO Devices
Opens a search dialog for PROFINET Device devices; only available for the controller.

Topology

Opens a dialog to compare the offline topology with the online topology. Further information in: Topology
[r44]

IRT Config

Opens a dialog to set IRT-specific parameters. Is only available on an IRT-enabled device. Further
information in: IRT configuration [» 45]

I-Device
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Opens a dialog for simultaneous parameterization of a controller and device interface. Only available at
CCAT. Further information in: [-Device [» 46]

Info Data Support

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

5.1.3.1 Port settings

This feature is only available for the real-time Ethernet protocol (no EL663x or CCAT). With this a second
PROFINET port and an intelligent switch can thus be realized with a second network card (Intel chipset). It is
intended to repeat this feature x times; however, it is presently limited to one additional port.

Profinet Port Configuration I&

Frimary Port
Interface MAC Address: 001b 21 81 Bafe

IP &ddress: 0.0.0.0[0.000
Additional Parts
© of ® On Media Redundancy Protocal [MEF]
@ 0 O
MHumber of additional portz: 1
Poart 2
Actual port:
MAF Settings
D escription: Debug [TwinCAT - ntel PCI Ethernet Adapter [Gigabit] #4]
Device Mame: \DEYICE \{BEF40BE1-8E 11-4F5C-BCD 2-6D D04DECSDAS!
MAC Address: 0016 21 81 Bafc [ Search... |
[P Address: 169.254.1. 22 [255.255.255.0) [ Compatible Devices... ]

[ k. ] [ Cancel ]

For support, the MRP (Media Redundancy Protocol) function can also be activated via this menu; various
settings can be made for this.

5.1.3.2 Topology

The online topology can be compared with the offline topology via this dialog.
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iz Profinet Topology >
Online data Offlirne data
Elﬂj cx2w0-1 (w3 wn1320-a01012(7) Elﬂj crrzxl-1
- H port00T - =-H port-001
oo B port002 ‘o B peer 1: RealPartin
Elﬂj cxZunl-2 [cxZuml-3) = B port-002
..... B port-00 o ] peer 1 cudusl-2.port-001
i B port-002 il cxzen0-2
EIH part-001
e B peer 10 cxwxl-1.part-002
EIH part-002
‘oo B peer 1: RealPortOut
Refrezh
Ok

Starting with build 4024 on the PROFINET Device, it is also possible to simulate a port interconnection when
using virtual devices. For this purpose, interconnection between the projected devices can take place offline
and be checked in this dialog. The online window displays the interconnection projected by the controller.
For more information, see the chapter

5.1.3.3 IRT configuration

This menu is only available for an IRT-capable device.
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Profinet IRT Configuration >
TwinCAT time controlled by Profinet Mame of IRT Sync Domain
() Off
et Sonc Domain name...
O0n Set Sync Domai
Same RealTimeClazs for all devices IRT SendClackFactar
i SCF from mazter task
On

Same LineDelay for all ports

Off

On a :m

Automatic port azzignment

Off

On Hint: The profinet startup sequence will increaze up to 30 seconds!

Additional Offset for Tdx
Cff 0 TimelOlnputyalid in us
Un 0 TimelO0utputyalid in us

Cancel

For the device, it is currently only possible to determine whether the TwinCAT time should be adjusted to the
PROFINET time. All other settings are projected by the controller.

5.1.34 I-Device

If a controller is also to be operated simultaneously via the same physical interface as a device, then the
device can be coupled to the controller via this dialog.

The I-Device feature is only approved for operation on CCAT-based hardware.

e Profinet |-Device Configuration *

Contraller iz Device
Set Hw properties from Device

Iz |-Device

OF.

Creating an I-Device
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5.1.4 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.

General Adapter PROFINET Sync Task  Diag History Diagnosis

Settings
() Standard {via Mapping)

(®) Special Sync Task

Task 2 w Create new 170 Task
Sync Task
Mame: |Ta5|-: 2
Cycle ticks: | 1 = | 1.000 ms

Adjustable by Protocol

Pricrity: | 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/0 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
5.2 Diagnosis on the PROFINET Device Protocol
5.2.1 Diag History

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 |

The diagnosis alam received from:

AP| Number 00000000, Slot Mumber Be0005, Subslot Mumber G001

[¥] Auto Update [ Clear Diag History ] [ Export Diag Histony

Type Timestamp Messane Addinfo MessagelD

23052011 13:45:56 613 ms ek 5300-1: 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

o 23.05.2011 13:45:52 601 ms ek 3300: Controller start the parameterzation. Mo 6

o Info 23.05.2011 13:45:52 468 ms ek9300: Controller send ConnectReq to device. Mo L]

o Info 23052011 134552 278 ms ek 5300-1: Cortroller send PrmEnd. Mo 4

& o 23.05.2011 13:45:52 245 ms ek 9300-1: Cortroller start the parameterization. Mo 3

o 23052011 13:45:52 236 ms ek 9300-1: Cortraller send ConnectReq to device. Mo 2

& Emor 23.09.2011 13:45:44 617 ms ekc5300-1: AR is released. Mo 1

& Emor 23092011 13:45:44 617 ms eke5300-1: AR send emor alam. Yes 0
Diagnosis appears alam (k0001) -

Type

The possible errors are grouped into three types:

* Info:
* Warning:
» Error:

Timestamp

Timestamp of the message
Message

Contains a message text

Addinfo

e.g. information on connection establishment
e.g. PROFINET diagnosis alarms
e.g. disconnection

48

Version: 1.1

TF6270



BEGKHOFF Settings and diagnosis

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

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

5.2.2 Diagnosis
This list contains diagnoses and statistics.

General Adapter PROFINET Sync Task Diag History Disgnosis

Clear Frame Statistic Export Diagnosis
MName Walue
Lastlpdate 101572015 11.07:58 AM 053 ms
= Protocol Settings Settings
Name Device 1 (Profinet Device)
Task Time Tms
= PortStatistic 1 Port
= Port1 FrameRecv = 36450, FrameSend = 36045
PortMAC (eD2 O 005 OO0 O 00 Ge D1
Operation State Up
FrameLength EmorCrt 0
Rt EmorCrt 0
CRCEmorCnt 0
Link: Lost EmorCrit o
R Mlignment ErmorCrt 0
TxDroppedFrameCrit 0
Fix Dropped FrameCnt 0
TuFrameCrt 36045
R FrameCrit 36450
LineDelay Ons
+- PeerToPeerFrames PeerToPeerFrames = 65
+- SyncFrames SyncFrames =0
+- Netload Statistic Mo Emors detected!
- Profinet Devices v, Waming tcpriodevice
= tcpniodevice v, Waming Frame Statistic
+ Frame Statistic v, FrameCnt = 72036

These can be reset or exported using the corresponding buttons; they are divided into the following sections.
ProtocolSettings

Include the name and cycle time of the PROFINET protocol.

PortStatistic

Port-specific statistics and diagnoses.

NetloadStatistic
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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

Diagnosis and statistics for the projected PROFINET devices.

5.2.3 Cyclic diagnosis

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

Varable Fags Online

Name: | DevState |
Type: |UINT ({18071595-0000-0000-0000-000000000005}) |
Group: |Inputs | Size: 20 |
Address: |4 (@) | UserID: 0 |
Linkedto... | | |
Commet: 0x0001 = Na link at port 1

(0002 = Mo link at port 2
(0010 = Out of send resources (10 reset required)
(0080 = /0 reset active

ADS Infa: |F‘urt: 11, 1Gm: T 3040060, 10ffs: 30000004, Len: 2 |

Ful Name: | TID"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.

5.3 Settings on the PROFINET Device

5.3.1 General

Here you can find general information about the PROFINET device used.
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General Device Diagnosis ADS — GSDML Generator

Name: fcpriodevice] | 1
Object Ild: | (x03020001

Type: |TwinCFn.T FLC PROFIMNET 150 Device with 1/0s, W2 .32, 1 port diagnostic SIJ||
Commert: G5DML Name: GSDMLV2Z 33 beckhoff-TCPNDevice-20130325 xml

Path: $(TWINCAT3IDIR) Corfig*Jo*Profinet™.
WendorMame: Beckhoff Automation
OrderMumber: TwinCAT PN Device

HW Release Version: 1

SW Release Version: V5.00

[ ] Dizabled

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.

5.3.2 Device

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

General Device Diagnosis ADS  GSDML Generator

Device Configuration

GSDMLV2 33 beckhoff-TCPNDevice-20150325 xml

Device Configure... Refresh GSDML. ..
Adapter Properties
MAC Address
|00-01-05-45-FF-8D |
Vendar 1D 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

[ ] Legacy corfig

Cliert UDP Port

be | [ocm |

Device Configuration

=C351

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

» Device Configure...
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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.

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

1

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

5.3.3 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 Dx0000F304
indecOfset
Read-Length
Read-Data 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 74 63 70 6E 63 6F|
Write-Data | |
Wiite ReadWiite
5.3.4 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.

5.3.5 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
[Name — [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.

@ Existing languages remain unchanged, only the selected language is replaced with the texts.

1

54 PROFINET Device diagnosis

5.4.1 Diagnosis

The current PROFINET station name is displayed on the Diagnosis tab.
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General Device Diagnosis ADS  GSDML Generator

Stationname

tedevice

IP configuration
IPaddress | 192 . 168 . 1 . 3 |
Subnet | 255 . 255 . 255 . 0 | Set IP seffings...
Gateway | 152 168 . 1 . 1 | Refrach
Module Difference
Modulelnfo SubModule Info APINumber Slot Mumber SubSlotNumber ModuleState SubModuleState
28 Mo Module Mo SubMadule 00000000 & 0 No Module No SubMedule
88 2 DWord In- and Output 2 DWord In- and Output O 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.

@® When using TF627x, make sure that the IP addresses of the operating system and PROFINET are
1 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.

5.4.2 Status and Ctrl. flags

PnloBoxState

The PnloBoxState can be used to monitor the current status of PROFINET communication.

=-d Device 1 (ELEA31-0010)
-I- Device 1-Image
%T Inputs
‘l Cukputs
=" eles31-test-name
= & Inputs
&1 PnloBoxState
= §l outputs
&/ PrloBouxChrl
=-[B1 AP
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PnloBoxState

Comment

Meaning

0x0001 (Bit 0)

Device is in 1/0 exchange

PROFINET Device is exchanging data

0x0002 (Bit 1)

Device is blinking

PROFINET Device is being searched for by
identification

0x0004 (Bit 2)

Provider State 0=STOP,
1=RUN

The PROFINET Controller is stopped

0x0008 (Bt 3)

Problem indicator 0=0K,
1=Error

The PROFINET Device has encountered problems

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

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 &% Device 1 (Profinet Controller)

*8 |mage
b Inputs
b Il Outputs
4 i ek9300
b Inputs
4 R Outputs
- PnloBoxCtrl
b [ API
PnloBoxCtrl Comment Meaning
0x0001 EBusReset EBusReset on the EK9300/EP9300
543 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.

@ 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).

@ Thereis a possibility that there may be unwanted behavior in Windows 10. This is reflected in in-
1 consistencies 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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Settings and diagnosis

Netzwerk  Freigabe

Verbindung herstellen Gber:

@ Eigenschaften von Ethernet 2

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

>

Ingtalliersn. ..

Beschreibung

Deinstallieren Eigenschaften

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

OK Abbrechen

5.4.4 Fu

Additional diagnostic facilities are available through the ADS interface.

rther diagnosis

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.

TF6270
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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
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6 Profinet Features

6.1 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 - 0xF807

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

No further data is transmitted.

PROFINET alarm (examples)

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

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

6.2 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 Reclndex values are accepted, and will return the same data - 10 bytes
that are located in the "Data" data array.

CASE i OF

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

IF ADSREADIND.VALID THEN

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

1:=10;
END IF
10: ADSREADRES (

NETID:=ADSREADIND.NETID,

PORT :=ADSREADIND. PORT,

INVOKEID:=ADSREADIND.INVOKEID ,

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

ADSREADRES (RESPOND:=FALSE) ;

END_CASE

6.3

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

PROFINET Shared Device

62
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Profinet Features

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

TF6270 Version: 1.1
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4. Scanning the controller and adding the device

Can Levices

Stationname MAL address |P addresz Subnet Rescan Devices
best test 00:01:05; 41 :52: 6F 192168, 0. 2 255 255 755, | i Do
plosbl profinet-sc..  28:6336:40:E4:28 192168, 0.1 256, 2585 255, [ SHIEES
£ >
Stationname

test best

Set Stationname

IP* configuration
Set IP configuration

IPaddess | 192 . 168 . 0 . 2 | DHCP enable

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

General Adapter PROFINET Sync Task Settings  Box States Diag History  Diagnosis

IP configuration

IP address | 168 . 0 . 10 |
Subnet | 255 . 255 . 255 . O |
Gateway | 192 . 168 . 0 . 1 | | SetIP settings...

Mame of Prnlo Contraller Station

|eI'EJE~3'I-pncurrtmIIer | Set System name...
Vendorld Deviceld
(0120 | 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
Mame Slat Subslot Access SharedInput
=/ 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)

B 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

P

PLC
SAFETY
[e] co+

ANALYTICS

]

4 4"EDe\.rices
4 == Device 1 (EtherCAT)
*H Image
"E Image-Info

2 SyncUnits

Inputs

& InfoData
I§ Term 1 (EK1200)

Fi

4
b
b [ Outputs
b
rFl

| Term 2 (EL6E31)

3 test.test_In

b [ test.test Out

4 PnloProtocolState
4 ECatState

I [ PnloProtocolCtrl
P [ ECatCtrl

P [ WcState

P [ InfoData

2| Term 3 (EL6631-0010)
b el6631-0010_In

b O el6631-0010_Out
[ ECatState

P [ ECatCtrl

b [Eh WcState

b [ InfoData

B Term 4 (EL9011)

4 i Device 2 (EL6631)
*B |mage

3

Inputs

b [l Outputs
4 Wi testtest

4
3
4

Inputs
B Outputs
[ API

b BE Term 4 (DAP Module)
P BE Term 53 (1 Byte In- and Output)
P BE Term 6 (1 Word In- and Output)

4 #% Device 3 (EL6631-0010)

|

E Image
Inputs

W Outputs

F
b
I
Fl

H test.test
Inputs
B Outputs
& API

P BE Term 1(DAP Modulg)
Term 2 (1 Byte In- and Output)
Term 3 (1 Word In- and Output)

b B
b B8

General Device Diagnosis ADS

General settings

altemative mapping model

EL6631_EL6631_0010_Share_Device 2 + X

ELBB3x  GSDML Generator

] get PN-Stationname from ECAT

[ get PN-IP-Settings from ECAT

IP configuration

P adess

Subnet

Gateway

PDO mapping

(®) 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

Entire Solution

(®) Outputs set to 0, 10x5 is GOOD

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

Error List

A Description

has output data

has full access

- ‘QOErrors | 1 0'Warnings |00Messages |C|ear | Build + IntelliSe

TF6270
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8. Changing the name of the device. It must be identical to the name under the controller.
DE| o a| s

lution Explorer (Ctrl+ )

tion 'EL6631_ELG6G31_0010_Share_Device 2' (1 project)

L6631_EL6631_0010_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
li Term 1 (EK1200)
4 ¥ Term 2 (EL6631)
4 test.test In
b [ testtest Qut
4 PnloProtocolState
4 ECatState
I [ PnloProtocolCtrl
I [ ECatCtrl
P [ WcState
b [ InfoData
4 ™Y Term 3 (ELG631-0010)
3 €l6631-0010_In
b [ el6631-0010_Out
3 ECatState
b [ ECatCtrl
I [ WcState
b [ InfoData
B Term 4 (EL9011)

4 ¥ Device 2 (ELB631)

4
4

Fl

35 Image
Inputs
I Outputs
Wi testtest
b Inputs
I [ Outputs
PRERY
b EE Term 4 (DAP Module)
b BF Term 5 (1 Byte In- and Output)
b BE Term 6 (1 Word In- and Output)

EI!

4 &5 Device 3 (ELG631-0010)

r

j: Image
Inputs

[ Outputs
Ui testtest

4 Inputs
I [ Outputs
4 [& APl

Configuration TIA side:

General

Name:
Object Id:
Type

Comment:

Device Diagnosis ADS EL663x GSDML Generator

== [CE

[2<03020005

[PROFINET 140 device - EtherCAT siave temminal, V2.3, port diagnostic. MF|

GSDML Name: GSDML-V2 33-beckhoff-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

_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
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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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71 Troubleshooting

The different points indicate settings in the configuration of the PROFINET system which, if ignored, can lead

to undesirable behavior; we also explain how to diagnose the behavior.

Device description file (GSDML) / DAP (DeviceAccessPoint)

 |s 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 |s 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 being used?
o Version

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

the vendor's website.

Has the correct PROFINET adapter been created?

» Controller or device (master or slave)?

Insert Device *
Type: + 7% EtherCAT s ik
4% Ethemet
G- Profibus OF Cancel
S Frofinet]
! net i Controller (1)
& Profinet /0 Controller CCAT (RT)
23 Profinet YO Controller ELGE31 (RT), EtherCAT
Controller ELEE3Z (BT « IRT). EtherCAT
% Profinet IO Device CCAT (BT)
Profinet 10 Device CCAT (BT + IRT)
Device ELE631-0010 (RT), EtherCAT Target Type
4 €A open P on
= DeviceMet O Y
1% EtherNetIP (O Cx only
-l SERCOS interface
® B onl
10 Beckhoff Lightbus O BX only
G- 1USE AN
# 5% BAChet s
Mame: Device 3 |
o Example, wrong / correct
Task configuration
* Was a free running task created?
o Or was a special Sync Task used?
» Cycle time to base 2?
e 1ms,2ms,4ms,8ms, ....
TF6270
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General Adapter PROFINET Sync Task DiagHistory Diagnosis

Settings
() Standard (via Mapping)

Create new I/Q Task

Task_PROFINET v

Sync Task I/\\s

Name: Task_PROFINET

Cycle ticks: n 2| |1.000

hd

ms

Adjustable by Protocol

Priority: 1 =

o Further information in chapter Sync Task [» 47]
TF6270 — TwinCAT System Message

If the following warning is displayed when activating the project using the TF6270...

“TwinCAT System Message: Source: TCOM Server; Timestamp: 2/12/2021 9:05:40AM 809 ms Message:

Boot data not found (file: Profinet_Parameters_3010060)”

... this can be ignored, because data of the connection establishment are stored for the PROFINET
communication. If no PN connection has been established, no file is created. This warning will automatically
disappear as soon as a PROFINET communication has been established.

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

TF6270 Version: 1.1
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Solution Explorer
co@E-|o-a| s
Search Solution Explorer (Ctrl+)
& Solution Test' (1 project)
4 o Test
P[] SYSTEM
k=1 MOTION
gl ric
|8} sAFETY
E C++

&l ANALYTICS
4 o
4 ri'g Devices
4 == Device 1 (EtherCAT)
*® Image

*% |mage-Info

Solution Explorer

co@E-|o-a| s

Search Solution Explorer (Ctrl+)

P~

& Solution Test' (1 project)

4 o Test

P[] SYSTEM

k=1 MOTION

gl ric

|8} sAFETY
E C++

&l ANALYTICS

4 o

4 ri'g Devices
4 == Device 1 (EtherCAT)

*® Image
*% |mage-Info

2 SyncUnits b 2 SyncUnits
b Inputs b Inputs
b B Outputs b B Outputs
b InfoData b @ InfoData
4 8 Term1(EK1100) 4 B Term 1 (EK1100)
b InfoData b [ InfoData
b~ ™| Term 2 (EL6631) b ™ Term 2 (EL6631)
b evice - b evice
@ Mappings @ Mappings
» EtherCAT diagnostics
o EtherCAT status = operational (OP)
o WcState = 0 (data valid)
BoxStates of the PROFINET devices
* Communication established?
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Diagnostic LEDs

EL6631-0010 — LEDs

EtherCAT RUN

711
7111
| mo ey
@ fm
D MRmEn -
@ Pk

PROFINET RUN/ERR

PROFINET ERR

F 3

PROFINET LINK/ACT

F

PROFINET LINK/ACT

LEDs for EtherCAT diagnosis

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

Colors green Colors red Meaning
on off EL terminal is exchanging data
flashing off EL terminal is exchanging data, but the provider status is
200 ms stopped
off (1 s) off EL terminal is exchanging data, but the modules are
on (200 ms) different
off flashing No AR established,
500 ms establishment of connection has not been initialized
flashing flashing Identify EL terminal through PROFINET "flashing"
500 ms 500 ms
LEDs starting up
Run PN Run/Err PN Err Meaning
off off off No electrical voltage connected to E-bus. The EL6631-0010 must be
exchanged if EtherCAT terminals behind it need to function.
off off red on EL terminal is starting up; after approx. 10 seconds, the LED should
go out. If this does not happen, the EL6631-0010 module must be
exchanged.
7.1.1.2 Optional interface B930 - LEDs
Display LED |[PROFINET status Meaning
green red
PN Off 200 ms flashing Power on, startup phase
Gooo0 200 ms flashing off No PROFINET name
1 s off, 200 ms flash |off No IP address
PWR on
—
X< on off RUN
HDD DIAG |500 ms flashing 500 ms flashing PN controller identification.
PHN  FBI The PN controller is
— transmitting an identification
M signal.

off

200 ms flashing

The establishment of a
connection with the
controller has not been
completed.

1 s off, 200 ms flash |off Problem when establishing

on a connection, or the actual
and target configurations
are different.

200 ms on off The device is in data
exchange but the PLC is in
Stop mode.

on off The device is in data

exchange.

If a virtual PROFINET slave was projected, this is also covered by the LEDs in the event of an error. The
physical device always has higher priority. The status of the virtual slave is only displayed once everything is

OK with the physical device.
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7.2 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: https://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

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

e support

+ design, programming and commissioning of complex automation systems

+ and extensive training program for Beckhoff system components

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

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

Hotline: +49 5246 963 460
Fax: +49 5246 963 479
e-mail: service@beckhoff.com
Beckhoff Headquarters

Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49 5246 963 0

Fax: +49 5246 963 198

e-mail: info@beckhoff.com

web: https://www.beckhoff.com
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More Information:
www.beckhoff.com/tf6270

Beckhoff Automation GmbH & Co. KG
Hilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 9630
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