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Preface

Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

1. Preface

1.1. About this Document

This document is intended to provide a description of how to establish an EtherCAT communication and use SDO
and PDO Services with the CompactCom 40 EtherCAT module using TwinCAT3.

This document is meant for trained and skilled personnel working with the equipment described.

The reader of this document is expected to be familiar with high level software design and industrial network
communication systems in general.

For additional information, documentation, support etc., please visit the support website at
anybus.com/support.

1.2. Referenced Documents

Short Title Number Author

[ABCC40SDG] Anybus CompactCom 40 Software Design Guide HMSI-216-125 HMS Industrial Networks AB

[ABCC4ONWG] Anybus CompactCom 40 EtherCAT Network Guide SCM-1202-034 HMS Industrial Networks AB
1.3. Version History

Version History Date

1.00 Initial version 2021-11-10
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO Overview
and PDO Services

The Beckhoff TwinCAT3® tool can be used to configure EtherCAT communication projects. This tool can also be
used if there is no physical EtherCAT master device available, since an EtherCAT master device can be simulated
in the TwinCAT3 tool. Consequently, an EtherCAT communication can be established with an EtherCAT slave
device to test and exchange process data and acyclic data with that slave. In the EtherCAT communication, there
is a cyclic data channel to exchange the process data (PDOs - Process Data Objects) and there are parameters
which either could not or should not be exchanged cyclically. These types of parameters will instead be
exchanged acyclically using SDOs (Service Data Objects) services for read and write access.

This application note describes how to establish communication using the simulated master device in the
TwinCAT3 tool, and how to use SDO and PDO services. The CompactCom EtherCAT module is acting as a slave
device on the EtherCAT network in this application note.
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Configuration Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

3. Configuration

3.1. Slave Device Preparation

1.

Process data and parameter data configuration:

The |0s/ADlIs (Application Data Instances)/Parameters should be created in the slave device application
where the CompactCom 40 EtherCAT interface is mounted. Any number of the created ADIs can be mapped
to the Process data channel to be exchanged cyclically. The ADIs not mapped to the process data image can
be exchanged acyclically with the master device.

In this test the slave device has the following ADI configuration:

e ADI 1 called “SPEED” and mapped to the Input Process Data Image of the Master. This ADI has 2 bytes.
e ADI 2 called “REF_SPEED” and mapped to the Output Process Data Image of the Master. This ADI has 2
bytes.

e ADI 100 called “ByteArray” is NOT mapped to the Process Data Image and can only be accessed using
acyclic services. This ADI has 10 bytes.

Initialize the CompactCom 40 slave device:

Start and initialize the CompactCom 40 EtherCAT module. If the module was configured correctly it should
achieve the WAIT_PROCESS State. If the WAIT_PROCESS state is not achieved, EtherCAT communication can
not be established. For more information, see Anybus CompactCom 40 Software Design Guide, available at
anybus.com/support.
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO Slave Device Preparation
and PDO Services

3. Generate an ESl file:

Connect the initialized CompactCom 40 EtherCAT module directly (without using a switch) to the PC where
HMS ESI generator is installed. Use the HMS ESI generator to create the ESI file from the connected
CompactCom 40 module, the HMS ESI generator can be downloaded from anybus.com/support.

§® HMS EtherCAT ES| Generator - X
File  Help

Basic  Advanced (Optional) CoE init commands (Optional) Log

Names Image Data (Optional) (7]
Vendor Name Wendor Image:

VendorMame |0 | e
Group Type §

Group Type |0 LI e

QWTJ Name Group Image:

|GroupName |ﬂ | 12

Device Image:

E
Metwork Adapters
- 0 Load ESlfile. .. (Optional) Q
[ (7] Create ESIfile.. @
@ HMS EtherCAT ES| Generator - X
File  Help

Basic  Advanced (Optional) CoEinit commands {Optional) Log

Generation progress

Collecting data for object (x2100:1 s
Collecting data for object (x2100:2

Callecting Manufacturer Data

Collecting Vendor 1D

Collecting Product Code

Collecting Revision Number

Collecting Input Data

Collecting Fmmu Data

Collecting Sm Data

Collecting Pdo Data

Collecting PDO mappings in object (x1600:1

Collecting PDO mappings in object ke1A00:1

Collecting EEProm Data
C:\Users‘\Support“DesktopWendorMameES| xml Dane

Save generation log...  |IE)

MNetwaork Adapters

Wired_Ethemet Y9 Load ESfile... (Optional) |}
Slave 7]
o @ Create ESIfie.. @

] ChUsers\Support\Desktop\VendorNameESlxml Done

The CompactCom 40 module is now ready to communicate with the TwinCAT3 master simulator, and the
created ESlI file can be used in the TwinCAT3 tool.
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Slave Device Preparation

Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

4. Save the created ESI file in the Hardware catalog repository of the TwinCAT3 tool before starting the project

creation.

» ThisPC » OS(C:) » TwinCAT » 3.1 » Config » lo » EtherCAT »

~
MName

= Beckhoff EPP&xcxxml
Beckhoff EPP T xml

Beckhoff EPPGccxml

Beckhoff EPxGux.xml

Beckhoff EQTxooxml

Beckhoff EQ2wocml

Beckhoff EQ3xocxml

| Beckhoff ERTxoe XML

| Beckhoff ERZxoe XML

| Beckhoff ER3xoc XML

Beckhoff ERdxxx.xml

Beckhoff ERSxxx.xml

Beckhoff ERGxxx.xml

Beckhoff ERTxxx.xml

Beckhoff ER&xxx.xml

Beckhoff EtherCAT EvaBoard.xml
| Beckhoff EtherCAT Terminals.xml
| Beckhoff FE1XCKxml

=| Beckhoff FCaooooml

Beckhoff FM3xxx.xml

Beckhoff |Lxxex-B110xml

HMS Industrial MetworksESLxml

[

B

[i&] [iig

F

&) 18] [1g) (18] (18] i) [i

F

[&] [i&] [

[i&] [iig

F

F

[i&] [,

B

B

F

VendorMameESLxml

[i
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1/201911:36
0/2019 15:54

/11/2019
2/11/2015 14:24
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22/11/2016 11:22
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23/01/2

21/11/2016 14:32

9/06/2017 14
22/11/20161
14/03/2016 11:52
14/03/2016 1
14/02/2019 0
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04/02/2015
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Type

XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document
XML Document

Size

1.300 KB
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

Configure the Communication in TwinCAT3

3.2. Configure the Communication in TwinCAT3

1. Open the TwinCAT3 tool and create a new project.

Tools Test Scope Analyze

b Recent

a NewT] [ 4 Installed

4 Templates

Solution name:

L ]
Ve w1

Window  Help
B Attach... ~

®

| B ABP_NWPNIOCMDPLUGMO-| Rl A RIS R @ B @ - .

S )

.NET Framework4.5.2  ~ Sortby: Default

E TwinCAT XAE Project (XML format)

Click here to go online and find

TwinCAT Projects Type: TwinCAT Projects

TwinCAT XAE System Manager
Configuration

b Visual C#
I+ Visual Basic
Visual F#
b Visual C++
SQL Server
Python
b JavaScript
Recent Proj b TypeScript
Spiel
Twig Buildoptimierung
Do b Other Project Types
Twini b TwinCAT Measurement
Twin TwinCAT PLC
TwinCAT Projects
wind
Samples
Close
Sose 4l + onine
BECKHU)
Entire Soluti
Name: [ TwinCAT Projectl
Des
Location:

C:AUsers\Administrator\Desktop\Onboarding Files TASH\EtherCAT Test\

TwinCAT Projectl

Line

- Browse... ‘

Create directory for solution
[] Add to Saurce Control

s
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Configure the Communication in TwinCAT3

Anybus® CompactCom 40 - EtherCAT® Communication, SDO
and PDO Services

2. Install the TwinCAT real-time driver. In the System Manager bring up the TwinCAT overview of the local
network interfaces via “TwinCAT” - “Show Real Time Ethernet Compatible Devices”. The following dialog

appears:

Ethemet Adapters

Installation of TwinCAT RT-Ethernet Adapters

Elj-‘ Compatible devices

EI?-‘ Incompatible devices

------ I Disabled devices

. Ij" Ingtalled and ready to use devices(realtime capable]
------ Ij-‘ Inztalled and ready to uze devices[for demo uze only]

Eh Ij-‘ Ethernet - TwinCAT-ntel PCI Ethernet Adapter [Gigabit] ‘
Ij Wi - Intel[R] Wirelesz-AC 9560 160MHz }

[ Show Bindings

Interfaces listed under “Compatible devices” can be assigned a driver via the Install button. A driver should

only be installed on compatible devices.

NOTE

This step only needs to be done once per system.

SCM-1202-189 2.2
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO
and PDO Services

Configure the Communication in TwinCAT3

3. a.

b.

Add a virtual Master device by right-clicking on Devices and choosing Add New Item....

M TwinCAT Projectl - Microsoft Visual Studic (Administrator]

File Edit View Project Build Debug
‘o-0 - -u-aud| LI
i # i @| ) 'f'__| <Local>
Solution Explorer

@ o-sa|r-
Search Solution Explorer {Ctrl+a)

fa] Solution 'TwinCAT Projectl’ (1 project)
4 ol TwinCAT Projectl
b (@ SYSTEM
MOTION

|dxg Jamieg

121¢

Adwewltem...
Add Existing Item...

Export EAP Config File
Scan

Paste

Paste with Links

TwinCAT

Ins

Shift+Alt+A

TwinSAFE

Relea:

Choose EtherCAT Master and click Ok.

Insert Device

7= EtherCAT

= EtherCAT Master

= EtherCAT Slave

-5 EtherCAT Autormation Protocal (Network Variakles)
- EtherCAT Automation Protocol via ELGB0T, EtherCAT
L= EtherCAT Simulation

-5 Ethernet

-#% Profibus DP

-8 Profinet

i CANopen

= DeviceMet

== EthetMNet/IF

#f SERCOS interface

A0 Beckhoff Lightbus

~m LISE

B¢ BACnet

22 Beckhoff Hardware

S Miscellaneous

Type:

MNare: Device 1

Page 8 of 16

Ck

5

Target Type
@ PConly
) Cx only
) B only

Al
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Configure the Communication in TwinCAT3 Anybus® CompactCom 40 - EtherCAT® Communication, SDO
and PDO Services

4. Initialize the CompactCom 40 module and then connect it to the computer's Ethernet port. Right-click on
the master device and select Scan.

w TwinCAT Projectl - Microsoft Visual Studio (Administrator)
File  Edit View Project Build Debug TwinCAT  TwinSAFE PLC  Team

= |iﬁ-*ﬂv‘.’_ f|35f3|:'|—.| | - ~ | Release - Twi
n|e“:\@|@“_| <Local> - ;

Solution Explorer
@ o ap -
Search Solution Explorer (Ctri+ Q)
[ Solution 'TwinCAT Projectl’ (1 project)
4 ol TwinCAT Projectl
b @l SYSTEM

MOTION

o rLc

B sareTY

@ C++

vo

4 L Devices
4 [ Devicel (EtherCAT)

28 mal %3 Add Newltem... Ins

« 0 |

S+ Ima 49 Add Bsting Item... Shift+Alt+A

- |
Cd X Remove Del
b Inpy

b B Qut Change Netld...

b [ Info Save Device 1 (EtherCAT) As...
ﬁ'J Mappings

| chig Jaiag

EES L

TATT=T

Append EtherCAT Crnd
Append Dynamic Container

Online Reset

Online Reload

Online Delete
£ Sctg‘

Change Id...

Change To 3
ul Copy Ctrl+C I
4 Cut Ctrl+ X

Paste Ctrl+V

Paste with Links

Independent Project File

= Disable

SCM-1202-189 2.2 Page 9 of 16



Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

Configure the Communication in TwinCAT3

After the slave has been added to the project, the communication can be established using the Toggle Free

Run State button. The communication state of both the master and the slave will change from PREOP to OP
(Operational). This means that the communication has been established and the cyclic process data

exchange is working.

5“? Ml TwinCAT Projectl + X
E
gz | General | Adapter | EtherCAT | Oniine | CoE - Oniine |
Wl Search Solution Explorer (Ctrl+ )
5
] Selution "TwinCAT Prajectl’ (1 project) P'_Iﬂ Ry [N e Saie 1255
Pl “i TwinCAT Projectl w1 1001 Box 1 {Anybus CompactCom 40 E... PREOP 0
b @l SYSTEM
4 Devices
4 [ Devicel (EtherCAT)
2% Image
*8 Image-Info
-,
l; < ISynctUmts Actual State: PREOP Counter Epoh e
nputs
b Outputs it | [PreOp | [Satep| [ Cp | gend Flimes g . sw
b @ InfoData [ CearcRC | [ CearFames | an;? sec ; " :
a Tames -
4 9 Box1 {Anybus CompactCom 40 EtherCAT) ka1 3 d .
4 Transmit PDO Mapping
< #1 SPEED
4 [ Receive PDO Mapping
M REF_SPEED MNumber Box Name Address  Type In Size Out Size  E-Bus (m...
b @ WcState p
b @l InfoData 11 Box1 (Anybus Compact... 1001 Anybus Compact... 20 20
&) Mappings
[ WwinCAT Project! - TcKaeShell
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window  Help
- | H{B-a-2 . | & i - = | Release = TwinCAT RT (x64) ~ P Attach... = B

CIEERE

Build 4024.10 (Loaded)

L 9% | TwinCAT Project!

<lLocal>

TwinCAT Project] + X

Solution Explorer

@& o-a| s
Search Solution Explorer (Ctrl+ )
R Solution ‘TwinCAT Project1’ (1 project)
4 gl TWinCAT Project!

b @ sYSTEM

[fa] Ce+
ANALYTICS
/O
4 %2 Devices
4 == Device 1 (EtherCAT)
*H Image
5 Image-Info
2 SyncUnits
Inputs
W Outputs
I InfoData
%5 Box 1 (Anybus CompactCom 40 EtherCAT)
Transmit PDO Mapping
#1 SPEED
4 [ Receive PDO Mapping
- REF_SPEED
b [ WcState
b @ InfoData
23 Mappings

a

AT T YT

4

Page 10 of 16

General Adapter EtherCAT Online  CoF - Online

No Addr  Name State CRC
e 1001 Box 1 (Anybus CompactCom 40 EtherCAT) - OP 0
Actual State: oF Counter Cyclic Gueued
Init PreOp | |Safe-Op Op Send Frames 10391 + 1366
Clear CRC Clear Frames Ko £l o
Lost Frames 0 + 0
Tx/Rx Emors 0 f0
Mumber Box Name Address  Type In Size Qut Size  E-Bus (m...
1 Box 1 (Anybus Compact... 1001 Anybus Compact.. 2.0 20
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Configure the Communication in TwinCAT3

Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

6. The Transmit PDO Mapping can be monitored and the Receive PDO Mapping can be written from the

master online.

TwinCAT Project] & X

PRV
Search Solution Explorer (Ctrl+G)
54 Solution TwinCAT Project1" (1 project)
4 ol TwinCAT Projectt
b (@l SYSTEM

4 110
4 *% Devices
4 = Device 1 (EtherCAT)
2% Image
29 Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
#fe Box 1 (Anybus CompactCom 40 EtherCAT)
4 [ Transmit PDO Mapping
% SPEED
4 T Receive PDO Mapping
- REF_SPEED
b @ WcState
b @ InfoData

[

@E-|o-a|p=
Search Solution Explorer (Ctrl+Q)
] Selution TwinCAT Project]’ (1 project)
4 “i TwinCAT Projectl
b (@l SYSTEM

ANALYTICS
4 /0
4 1}% Devices
4 == Device 1 (EtherCAT)
j!, Image
8 Image-Info
2 Synclnits
Inputs
B Outputs
& InfoData

[

4 Transmit PDO Mapping
#1 SPEED
4 [l Receive PDO Mapping
K- REF_SPEED
3 WcState
[ InfoData
&%) Mappings

SCM-1202-189 2.2

P~

Variable Flags

Value:

New Value

Comment

Online

L |

Force Release White...

Set Value Dialog X

Dec: E | o]
— | Hex 00063 Cancel
0

Bool. 0 1 Hex Edit

Binary: £300

Bit Size: 01 08 ®16 O» 084 Q2

u Box 1 (Anybus CompactCom 40 EtherCAT)

TwinCAT Project] + X

Variable Fags  Online
p -
Value: 99
MNew Value: Force.. P Write
Comment:
T
99+
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

Configure the Communication in TwinCAT3

7. The available CoE objects, which can be accessed using SDO services, are now available under the CoE-
Online tab of the CompactCom 40 EtherCAT slave device.

Da TwinCAT Projectl - Microseft Visual Studio (Administrater)

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Test Scope  Analyze
-9 |8B-h-2 ¥ | T - T | Release ~ TwinCAT RT (x64) - P Attach.
n c"‘i@.@'_\ <Local> ‘

Rio|dxg 1RARS

Solution Explorer
@ e-

Search Sclution Explorer (Ctrl+)

g p -

9] Solution TwinCAT Projectl’ (1 project)
4 ol TWIinCAT Projectl
b (@l SYSTEM

4

Page 12 of 16

%% Devices

4 == Devicel (EtherCAT)

2% Image

8 Image-Info

2 SyncUnits

Inputs

B Outputs

& InfoData

% Box1 (Anybus CompactCom 40 EtherCAT)

4 Transmit PDO Mapping
#1 SPEED

4 T Receive PDO Mapping
& REF_SPEED

3 WeState

3 InfoData

&’ Mappings

Il rincaT Projectt = %

Window

Help

‘ £ ABP_NWPNIO_CMD_P

‘ General | EBtherCAT | Process Data l Startup ‘ CoE - Online | Onling

[ Auto Update ] Single Updste [] Show Dffiine Data
4 Ooes
Add to Startup... Online Data Madule OD {AoE Port):
Index MName Flags Value
1009 Manufacturer Hardware Version RO 2
100A Manufacturer Software Version RO 21801
#-1011:0 Restore defautt paremeters RO 1<
+1018:0 Identity Object RO >4<
- 1600:0 Receive PDO Mapping RO 1<
+- 1ADD:0 Transmit PDO Mapping RO e
+--1C00:0 Sync Manager Communication Type RO >4<
+-1C12:0 Sync Manager Rx PDO assign RO >1<
+1C13:0 Sync Manager Tx PDO assign RO >1<
+-1C32:0 Qutput SyncManager Parameter RO >12<
+-1C33.0 Input SyncManager Parameter RO »12<
2001 SPEED ROP 00000 (0)
2002 REF_SPEED RW P 0000 (0)
+2100:0 ByteAray RO >10<
=
=
Name Online Type Size >Addr... UserID  Linked te
1 SPEED 0 UINT 20 300
# WicState 0 EBIT 01 15221
#! InputToggle 0 BIT 01 15241
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Configure the Communication in TwinCAT3

Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

8. For objects flagged with RW (Read/Write), it is possible to modify the value by double-clicking on the value.
For objects flagged with RO (Read Only) this is not possible.

Tincarproect - I

| General | EtherCAT I Process Data | Startup | CoE - Online |Or1|ir|e|

Update List

[ Autto Update
All Objects

Online Data

[¥] Single Update [] Show Offline Data

Medule OD (AoE Port):

Name

Transmit PDO Mapping

Sync Manager Communication Type

Sync Manager Rx PDO assign
Sync Manager Tx PDIO assign

Cutput SyncManager Parameter

Input SyncManager Parameter
SPEED

REF_SPEED

ByteAmay

Subindex 001

Sublndex 002
Sublndex 003
Sublndex 004
Sublndex 005
Sublndex 006
Sublndex 007

Flags
RO
RO
RO
RO
RO
RO
RO P
RW P
RO

RW
RW
RW
RW
RW
RW

Yalue

»1<
>4<
>1<
>1¢
>12<
»12<
<0000 (D)
<0000 (D)
>10<

| General | EiherCAT [ Process Data | Startup | CoE -Online | Oniine

[] Auto Update  [¥] Single Update [] Show Offine Data
4 Ooects
Cnine Dz Modue OD (o€ Por: 0
Index: Name Flags Value
+1A00:0 Transmit PDO Mapping RO >1¢
+ 1C000 Sync Manager Communication Type RO 2de
=-1C120 Sync Manager Rx PDO assign RO »1<
+ 1C13:0 Sync Manager Tx PDO assign RO >1<
+-1C320 Output SyncManager Parameter RO >12<
+1C33:0 Input SyncManager Parameter ﬁD 12, ‘
2001 SPEED Set Value Dialog =
2002 REF_SPEED
= 2100:0 ByteAray
210001 Sublndex 001 E:: 5 L{}OK—J
2100:02  Subindex 002
210003 Sublndex 003 Il bz ancel
2100:04  Sublndex 004 Float:
2100:05  Sublndex 005
2100:06  Subindex D06
2100:07  Subindex D07
Binary: B2 1
MName Online Type
# speED 0 UINT Bit Size: D1 @8 18 )32 ©64 ©OF
# WeState o B |

SCM-1202-189 2.2
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Anybus® CompactCom 40 - EtherCAT® Communication, SDO

and PDO Services

Configure the Communication in TwinCAT3

9. After modifying the object/parameter value, the new value will be visible online.

Tncatproect - I

| General | EtherCAT | Process Data I Startup | CoE - Online |Onlir|e|

Update List [7] Auto Update Single Update [] Show Offine Data

2100:07  Sublndex 007

RwW

Orline Data Module OO0 {40E Port): 0
Index Mame Flags Walue
+- 1ADD:0 Transmit PDO Mapping RO 572
+-1C00:0 Sync Manager Communication Type RO >4 <
+1C12:0 Sync Manager Rx PDO assign RO i=[fet
+-1C13:0 Sync Manager Tx PDO assign RO >1«¢
+-1C32:0 Cutput SyncManager Parameter RO >12<
+-1C33:0 Input SyncManager Parameter RO >12<
2001 SPEED RO P D000 ()
2002 REF_SPEED Rw P 0000 (0)
=1 2100:0 ByteAmay RO >0 <
00:01 Sublndex 001 RW 62 (38)
2100:02  Sublndex 002 RW 00 (D)
2100:03  Sublndex 003 RwW D0 (D)
2100:04  Sublndex 004 RwW <00 (D)
2100:05  Sublndex 005 RW <00 (D)
2100:06  Sublndex 006 RwW Q<00 (D)
00 (D)
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