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1 Information about the document

This document shows how a motion controller from maxon | zub can be used with a Beckhoff PLC as
an EtherCAT slave. A MiniMACSE6 is used as the controller in this example. The engineering tool used
is TwinCAT 3 from Beckhoff automation AG.

This document is directly related to the device description file, which can be found in the same ZIP
folder.

2 Mapping schemes

MACS controllers have various application possibilities and can be used as a conventional slave or as
a standalone master. For this reason, there are different mapping schemes.

S maxon | zub
2§ MALCS Ciad02 Slave
2 | MinibACSE-AMP-4/50/10
S MACS Master
. MiniMACSE-AMP-4/50A10
e MasterACs

2.1 MACS CiA402 Slave Scheme

This scheme is selected by default when adding a device with multiple mapping schemes. In this
scheme the controller is added as a drive with four axis. The axis can then be used in a motion project
as NC or CNC axis in CSP mode. The link between the device and the motion project is done

automatically.

A DS402 application is required, which is loaded onto the motion controller (MiniMACSG6). This can be
requested directly from mzub and is free of charge. Minimal ApossC knowledge is required.

2.2 MACS Master Scheme

This scheme is used if a user specific exchange between the EtherCAT Master and the MiniMACS6
shall be made. In this case a master application is loaded on the MACS controller.
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3 Include the ESI device description

In this example, the Beckhoff PLC operates as an EtherCAT master. The master requires the device
description file of the motion controller to create the configuration. For the device description ESI
(EtherCAT Slave Information) files are used. These are to be stored as *.xml files in the TwinCAT
installation directory. The default installation directory of TwWinCAT 3 has the following address:

C:\TwinCAT\3.1\Config\lo\EtherCAT

Open the directory of the configuration files.

| = | EtherCAT

Home Share View

« - 4 <« TwinCAT » 31 » Config » lo » EtherCAT

~
MName Date modified

N

) Beckhoff EQ2aocxml
I Beckhoff EQ3xocxml

| Beckhoff ER oo XML

| Beckhoff ERZxxc XML
Beckhoff ER3uo XML
Beckhoff ER&uxx xml
Beckhoff ERSuxx xml
Beckhoff ERGxxx xml
Beckhoff ER Vi xml
Beckhoff ERBxxx xml
Beckhoff EtherCAT EvaBoard.xml
Beckhoff EtherCAT Terminals.xml
Beckhoff FETXKKxml
Beckhoff FCoooxml
Beckhoff FM3xxx.xml
Beckhoff ILxxxx-B110.xml
Beckhoff P52woxml
MACS_EtherCATSlavelnformations.scmil 14.01.2025 12:37
zub.bmp 14.01.2025 09:52
[ zub_Dict_MasterMACSxml 14.01.2025 15:03
3 zub_Dict_MiniMACS6.ml 14.01.2025 15:03
121 items 4 itemns selected 12.7 MB

DirfrRrRrRirRrRrRrl ) el ek )=Nm

Save the *.xml file supplied by maxon | zub in this directory. The directory can contain several

versions of the same device description.
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4  Creating a new Project

This section shows how a new project can be created with TwinCAT 3. If the controller is included in
an existing project, this section can be skipped.

Start TwinCAT3 and create a new project. The TwinCAT XAE Project (XML format) can be used as a
project template.

Create a new project

Afterwards the storage path can be specified.

Configure your new project

Twi

Now a new PLC project can be added. For this add a new item with right click on "PLC".

roject  Build Debug Tools  Extensions

[ Thisitem does not support previewing 3 1 Addto Source Control + M
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ject  Build Debug Jools  Extensions

= W

4 Addto Source Control « &
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5 Include Devices

A device can be added automatically by scan or manually. If the Error! Reference source not found.
or Error! Reference source not found. profile is used, the device must be added manually.

5.1 Include Devices automatic (MACS CiA402 Slave Scheme)
When the device is added with scan, MACS CiA402 Slave Scheme is automatically selected. Double-

click on ,I/O”. Then right-click on "Devices“ and select "Scan”.

P Get.ACSE

MAIN v @ Solution Explorer

A AddtoSourceControl ~ M

If the following message appears press OKk.

HINT: Mot all types of devices can be found automatically

Select network adapter and press OK.
1 newFO devices found @

[#]Device 2 [EtheriCAT]  [LANWerbindung 2 [TwinCAT-Intel PCI Ethernet Adapte] { 0K

Cancel

Select All
Unselect All

Confirm "scan for boxes" with yes.

TuinCAT XAE 3
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The device is added automatically. The request for free run to be activated can be confirmed with yes.
Now it can be selected whether the control should be loaded in the NC or CNC configuration. If no NC

or CNC motion library is used by, it is possible to cancel the addition of the drive (the device will be
added anyway).

File Edt View
Help
-4 ¥ O
Build 4024.1 Y2 NE @Y

MAIN ~ Solution Explorer

Append finked s to @ NC - Configuration
() CNC - Configuration

Output -
=

«
0 2

Team Explorer

4 Add to Source Control

File  Edit j £ PLC
Help

Release
Build 4024,

MAIN

Error List.

# Addto Source Control = .

The MIiniMACS6 was successfully added.
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5.2 Include Devices manually

By right-clicking on the correct EtherCAT node, a device can be added manually. For this purpose
"Add New Item" must be selected.

Now the user can choose between the three schemes.

Insert EtherCAT Device X

Search: Mama: Muttiple: 1 =

Type + F Beckhoff Automation GmbH & Co KG Cancel
S mavon | zub
3§ MACS Ciad02 Slave Port
L MiniMACSE-4MP-4/50710
=% MACS Master
S MiniMACSB-AMP-4/50/10
T MastarMACS

D
(@ B (Ethemef)

[[]Extended Information [ Show Hidden Devices [*] Show Sub Groups
[#] Check Connector [ Show preconfigured Devices (SCI)

The MiniIMACS6 has subsequently been added successfully. The linking must be done manually.
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6 SDO Read/ Write

This section shows a brief overview of how the Beckhoff SDO Read/Write functionality can be used.
6.1 Include TwinCAT EtherCAT library

To use the SDO read/ write functionality of TwinCAT the corresponding library must be added. If this
library is added, the SDO of the motion controller can be accessed.

PLC Lib: Tc2 EtherCAT

In the project you can add a library in the references area by right clicking.
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Afterwards the term "TC2_EtherCAT" can be searched in the search field. By selecting the library and
confirming the ok button it will be added.

s =[]

Match Library

-l Tea_FtherCAT

The two function blocks "FB_EcCoESdoWrite" and "FB_EcCoESdoRead" are now available. To use
these function blocks correctly there are minimal examples on the Beckhoff info page.

6.2 Struct AccesSDO

It is recommended to create a structure for read and write access via SDO. The data type is included
in the QuickStart package and can be added in an application.

TYPE Access53D0O

STRUCT
nIndex : WORD; (* CoE Object Index *)
nSubIndex : BYTE; (* Subindex of CoE Object *
nvalue : DINT; (* variable to be w/ r to the CoE Object *)
bExecute : BOOL; (* rising edge starts w/ r to the CoE Object #*)
END_STRUCT
END TYPE
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6.3 FB_SDOWrite

This is a suggestion of what a function block for writing an SDO might look like. The function module
is included in the QuickStart package and can be added in an application.

FUNCTION BLOCK FB SDOWrite

VAR_IN_OUT
SDOWrite :RccessSDo; (* rising edge starts writing to the CoE Object *)
END_VAR
VAR_INPUT
nSlavekddr :UINT; (* Port Number of EtherCAT Slave *)
sNetId :T AmsNetId; (* NetId of EtherCAT Master *)
END_VAR
VAR_OUTFEUT
bError : BOOL;
nErrIid : UDINT;
END_VAR
VAR
fbsdoWrite :(FB_EcCoESdoWrite;
END_VAR
fhsdoWrite ( sNetId:=sNetId,

nSlavehddr:=nSlavehddr,
nIndex:=5DOWrite.nIndex,

nSubIndex = SDOWrite.nSubIndex,
pSrcBuf = ADR (SDOWrite.nValue),
chBuflen = SIZEOF (SDOWrite.nValue),
bExecute := SDOWrite.bExecute

)i

IF NOT fbSdoWrite.bBusy THEN
SDOWrite.bExecute := FALSE;
IF NOT fbSdoWrite.bError THEN

(* write successful *)

bError := FRLSE;
ngrrid := 0;
ELSE
(* write failed *)
bError := fbSdoWrite.bError;
nErrId := fbSdoWrite.nErrId;
END_IF
fhsdoWrite (bExecute := FRALSE);

END_IF
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6.4 FB_SDORead

This is a suggestion of what a function block for reading an SDO might look like. The function module
is included in the QuickStart package and can be added in an application.

FUNCTION_BLOCK FE_SDORead

VAR IN_OUT
SDCRead :BccessSDO; (* rising edge starts readi
END_VAR
VAR _INBUT
nSlaveRddr :UINT; (* Port Number cof EthercAT
sNetId :T_BmsNetId; (* NetId of EtherCAT Master
END_VAR
VAR OUTEUT
bError BOOL;
nErrId UDINT;
END_VAR
VAR
fbSdoRead :FB_EcCoESdoRead;
END_VAR
fbSdoRead ( sNetId:= sNetId,
nSlavefddr :=nSlavehddr,

nIndex:=5D0Read.nIndex,

nSubIndex :=S5D0Read.nSublndex,
pDstBuf:= ADR (SDORead.nValue),
chBuflLen:=SIZEQF (SDCORead.nValue) ,
bExecute:=5DCRead.bExecute) ;

IF NOT fbSdoRead.bBusy THEN
SDORead.bExecute FALSE;
IF NOT fbSdoRead.bError THEN

(* read successful *)
bError := FALSE;
nErrid := 0;
ELSE
(* read failed *)
bError := fbSdoRead.bError;
nErrId := fbSdoRead.nErrId;
END_IF
fb5doRead (bExecute := FALSE);

END_IF
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