APPLICATIONNOTE 171 > FAULHABER

Kendrion and FAULHABER MC V3.0 EtherCAT

Summary

This application note describes the necessary steps to control a FAULHABER MC V 3.0 ET ver-
sion using a Codesys based Kendrion Kuhnke PLC. The MC is connected via its EtherCAT port to
the PLC.

Applies To

MC 5005 S ET, MC 5010 S ET, MC 5004 P ET and
MCS ET

Licensing

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

Related FAULHABER Documents

Document Description

Motion Manager 6 Instruction Manual for FAULHABER Motion Manager PC software

Quick start description  Description of the first steps for commissioning and operation of
FAULHABER Motion Controllers

Drive functions Description the operating modes and functions of the drive

Com Manual EtherCAT Description of the EtherCAT services implemented in a FAULHABER
MotionController

Description

This example shows the necessary steps for the implementation of a Faulhaber
MC3 ET controller using a Kendrion Kuhnke PLC in a Codesys environment.

The “KICS Faulhaber MC.lib” is a standard MC Motion.lib with an adjusted map-
ping to the Faulhaber Motion Controller.

It is also possible to run the MC with another standard MC Motion lib and Codesys
PLC Master. There might be differences regarding the mapping between the MC
functionblocks and the MC.
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Implementation of Faulhaber MC3.0 ET into CODESYS

Nr | Screenshot Description
1 @ Untitled | projece: = CODESYS - Ensure that the latest Motion
File Edit View Project Libraries Build Online Debug Tools | Window He
G884 (O Pucage Manegm « Manager version is installed
@ Library Repository...
[ §; Devics Repostory B s - Create a new Codesys PLC
puv & Device Repository X ) B
g . o standard project (for installa-
24 PLC Logic (C:\ProgramData\CODESYS\Devices) . .
R0 it o tion purpose of the devices)
e e i - “Install” PLC Master device de-
g i j‘ e e scription file, KICS library and all
AR e Faulhaber .xml Files
@ Internal_I_Os (FI © @ watriton s
Depending on your PLC Master the
device description file is available at
Kendrion Kuhnke’s homepage.
The KICS library is provided in the
Support capture of the Faulhaber
Homepage.
Link to MoMan .xml Files:
C:\ProgramFiles(x86)\Faulhaber\
Motion Manager 6\ESI
2 - Close the actual project

You are about to create a new standard project. This wizard will create the following
objects within this project:

- One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

- A reference to the newest version of the Standard library currently installed.

Device: Kuhnke FIO Controller 113 WV (Kendrion Kuhnke Automation)

PLC_PRG in: | Structured Text (ST)

Cancel

- Create a new standard project
- Choose FIO Controller as device
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Devices

=8 Untitled
=-# Device (Kuhnke FIO Controller 113 WV)
= &l PLC Logic

=€} Application
D Library Manager
PLC_PRG (PRG)

= (8 Task Configuration
=% MainTask
&1 PLC_PRG
@ Internal_I_Os (FIO Controller 113 V3 WV)

- » x| 0 Library Manager x - Open ,Library Manager”
~ ||%3 Add library * Delete library |=F Properties . “
- - ,Add Library

- Add the ,KICS Faulhaber MC*
library

Add Library

String for a fulltext search...

Library

Application

BIE B e

: Kuhnke Automation
KICS Faulhaber MC
Use Cases

(Miscellaneous)

Devices
=4 Untitledl
= ¥ Device (Kuhnke FIO Controller 113 WV)

- o x F visualization | @ mcsoes (@

T L s s - Add EtherCAT Master by right

[ Add Device

Name: [EtherCAT_Master_1

X
Ll clicking on “Device”

T = “Add device”

[] Group by category  [+] Display all versions (for experts only)

Action:
(®) Append device () Update device .
L =>» EtherCAT Master (Version
String for & fulltext search Vendor:  <All vendors> v 3 5 8 o
Name Vendor Version  Description -
- j Fieldbusses
+ A CANbus
B
ek EtherCAT
LR
Bt Master
3 [EthercaT Master 35 - Smart Software Solutions GmbH ~ 3.5.8.0 EtherCAT Master...
ﬂ EtherCAT Master 35 - Smart Software Solutions GmbH ~ 3.5.11.0 EtherCAT Master...
ﬂ EtherCAT Master 35 - Smart Software Solutions GmbH ~ 3.5.11.10  EtherCAT Master...
ﬁ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH =~ 3.5.11.0 EtherCAT Master SoftMo!
A cunera i 2 Emact cat FehU 3 €430 CheecaT s
<

[] Display cutdated versions

@ Mame: EtherCAT Master
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.8.0
Order Number:
Description: EtherCAT Master...

Append selected device as last child of
Device

[ (You can select another target node in the navigator while this window is open.)

= 4 Untitled!
= # Device (Kuhnke FIO Controller 113 WV)
= 84 PLC Logic
= Application
0 Library Manager
[E PLC_PRG (PRG)
= @ Task Configuration
= & MainTask
) EtherCAT_Master EtherCAT_Task
&) PLC_PRG
@ Internal_I_Os (FIO Controller 113 V3 Wv)
@ EtherCAT_Master (EtherCAT Master)

Devices -

0 Library Manager ¥ Device x

Communication EEanNEBReR| Gateway - Device

Settings . .
T, - Build up da connection to the
Select the network path to the controller: P LC
= #he Gateway-1 .
7 |CODESYS Control WinCE V3 [0000.0600] | =>» Device

=>» Scan Network

Faulhaber Application Note 169

Seite 3 von 8



~,

A

72

 FAULHABER

vax

%

3 Untitled!
= # Device (Kuhnke FIO Controller 113 WV)
= 84 PLC Logic
= © Application
@ Library Manager
[ PLC_PRG (PRG)
= (@ Task Configuration
= & MainTask
4] EtherCAT_Master EtherCAT_Task
& PLC_PRG
@ Internal_I_Os (FIO Controller 113 V3 WV)

| S o—
s AT Master)

& Copy

x

Paste

Delete

Browse 4
Refactoring »

& Properties...

Add Object

= Add Folder...

Add Device...
Insert Device...
Scan For Devices...
Disable Device
Update Device...

" Edit Object

Edit Object With...
Edit 10 mapping
Import mappings from CSV...

- Add Motion Controler by scan-
ning for devices
(right click on EtherCAT Master)
- The PLC will add every EtherCAT
device in the network automat-
ically

Devices . x

= & untitledt

= ¥ Device (Kuhnke FIO Controller 113 WV)
= 84 PLC Logic
- O Application
0 Library Manager
18] PLC_PRG (PRG)
= [ Task Configuration
= & MainTask
@) EtherCAT_Master.EtherCAT Task
& pLC_PRG
@ Internal_IOs (FIO Controller 113 V3 WV)

1 ~ @ EtherCAT_Master (EtherCAT Master)

= @ E_Bus (FIO Controller)
= @ VFIO_Extender_2_Port (Extender 2 Port (694.400.02))
=% Outl
= @ MC5004 (MCS004 MotionController)
® OpModeDcSynchronous (Operation mode DC-Synchy
» out2

0 Library Manager

General

Sync Unit Assignment

EtherCAT 1/0 Mapping

Status

Information

MAC address
FOFOF701ATDY
FOFOF701AIDS

¥ Device |@ MC5004 |@ VFIO Extender 2 Port | % Outl
[] Autoconfi Master/Slaves

EtherCAT NIC Setting

Destination Address (MAC)  FF-FF-FF-FF-FF-FF [] Broadcast

Source Address (MAC) 00-00-00-00-00-00 2

Network Name.

Name  Description
ENET2  ENET2
ENET1  ENET1

- Select ENET2 MAC address

0 Library Manager f Device /@ MC5004 x @ VFIO_Extender_2_Port % outt @ EtherCAT_Master

General Select the OQutputs Select the Inputs
| Process Data Name Type  Index Name Type  Index
Startup Parameters ¥ 16#1600 RxPDO1 | 16#1A00 TxPDO1
EtherCAT 1/0 Mapping contral word UINT 1626040 status word UINT  16#604
¥ 16#1601 RxPDO2 ¥ 16#1A01 TxPDO2
SED control word UINT 16#6040 status word UINT 16604
Information target position DINT  16#607 position actual value (us DINT 16#606
16#1602 RxPDO3 16#1A02 TxPDO3
control word UINT 1626040 status word UINT 162604
target velodity DINT 16#60FF velocity actual value (in DINT  16#606
16#1603 RxPDO4 16#1A03 TxPDO4
contral word UINT  16#6040 status word UINT  16#604
target torque INT 16#6071 torque actual value INT 16#607

- Activate RxPDO1 & 2
- Activate TxPDO1 & 2

Faulhaber Application Note 169

Seite 4 von 8



//

7

2

> FAULHABER

0 Library M 7 Devi @ MCc5004 x| T VFIO Extender 2 Port | * Outl @ EtherCAT Master H .
9 e = 2 = - = - Activate the expert view of MC
General Syne Menager: 4 Add  Edit X Delete Node
| Expert Process Data SM Size Type PDO List:
Process Data 0 0 Mallbox Out Index  Size Name FL. SM = General
Startup Parameters 1 0 Mailbox In 1 |1531 16.0 RxPDOL 2
EerCAT1/0 Mapping || 225 OVlpuls 1641 70 RPD02 2 =>» Enable Expert Settings
Status 3 8 Inputs 16%1 6.0 RxPDO3
1641 4.0 RePDO4 - i
oo ' Change the mapping of the
1641 2.0 TxPDOL 3 ,
1651 6070002 3 PDO’s to the shown process da-
16#1 6.0 TxPDO3
1641 4.0 TXPDO4 ta below.
PDO Assignment (1621C12): 2 |#Insert AEdit X Delete * Move Up # Move Down
“ 1621600 PDO Content (1621600):
1641601 Index Size O.. Name Type
1621602 16#6083 4.0 0.0 Profile acceleration UDINT
1621603 16#6084 4.0 4.0 Profile deceleration UDINT
1626081 4.0 8.0 Profile velocity UDINT
1646074 4.0 12. Target position UDINT
16
General Select the Qutputs Salact the Inputs
Expert Process Data Name Type  Index Name Type  Index
Process Data * 16#1600 RxPDO1 ¥ 16#1A00 TXPDO1
Profile acceleration UDIN 16#6083 Paosition actual value UDIN 16#606
Startup Parameters
Profile dacelaration UDIN 16#6084 Velodty actual value UDIN 16#606
EherCATHOMaPPING ||| oy velocity UDIN 16#6081 Torque actual value UINT  16#607
Status Target position UDIN 16#607 Digital input logical state  USIN  16%231
Infarmation ¥ 16#1601 RxPDO2 ¥ 16#1A01 TxPDO2
Target velodty UDIN 16#60FF status word UINT  16#604
Modes of operation USIN 16#6060 Error register USIN 16#100
Controlword UINT 16#6040 Faulhaber error register  UINT  16#232
16#1602 RxPDO3 Modes of operation displ USIN  16#606
control word UINT 16#6040 16&#1A02 TxPDO3
target velodty DINT 16#60FF status word UINT 16#604
16#1603 RxPDO4 velocity actual value (in DINT  16#606
control word UINT 16#6040 16#1A03 TxPDO4
target torque INT 16#6071 status word UINT 16#604
torque actual value INT  16#607
10 | |pevices -5 x - Add global variable list
S Unlithedt T =>» Right click on application
= ¥ Device (Kuhnke FIO Controller 113 WV) “ . ”
- 89 PLC Logic = “Add object
. . - - " H H 7
% ot ] = “global variable list
@ Copy
Paste
¥ Delete
Browse J
& Properties... r.EtherCAT_Task
% DUT...
¥ Exernal File... 13 V3 Wv)
@ Global Variable List... pster)
) Image Pool...
=0 Interface... dender 2 Port (694.400.02))
@ Network Variable List (Receiver)...
@ Metwork Variable List (Sender)... itionController)
T Persistent Variables... wnous (Operation mode DC-Synchry
4] POU...
oy sl fee Gl b
- Define axis reference structure
VAR_GLOBAL
4| Motl : Rxis Ref ; “ . 9 .
5 | Axis_Ref” structure is the reference
i END_VAR

structure of the MC Motion lib.

Every used function block gets it
information from the “Axis_Ref”
structure.
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# Visualization | @ MC5004
| PROGRAM FPLC_PRG
2 VAR
XInit: BOOL := FALSE;
nstate : INT;

3 VFIO_Extender_2_Port ® G 2 PLC_PRG x

1| IF Ethercat Master.xConfigFinished THEN
// Initialization o

ET Bus finished?

IF NOT xInit THEN

GVL.Mot1.pT¥Pdo := ADR(TX1); /

nstate := 10;
END_IF

//Program

¢| Enp_1ir

- Write PLC Main Program header
like it is shown in the picture

The header is necessary for the ini-
tialization of EtherCAT Bus and the
link between program and device.

%) visualization |@ MC5004 | VFIO Extender 2 Pot  # GVL '] PLC_PRG x
PROGRAM PLC_PRG
Z VAR

xInit: BOOL := FALSE;
nstate : INT;

| fb_Power

: MC_POWER;
fb Lr MC_MOVERELATIVE;
fb_status MC_READSTATUS;
END_VAR

IF Ethercat _Master.xConfigFinished THEN

2 / Initialization of ET Bus finisheds

IF NOT xInit THEN
xInit

GVL.. .p F
GVL.Motl.pIXPdo := ADR(TX1);

- Add MC_Power and
MC_Moverelative instances for
test run

- Add Visualization
=>» Right click application
=> “add object”
= “Visualization”

@ Internal_I_Os (FIO Controller 113 V3 Wv)

nstate :=
END_IF
fb_Power (Axis := GVL.Motl);
1 fb_Lr(Axis := GVL.Motl);
20 fb_status (Axis :=GVL.Motl);
END_IF
Devices = » x @0 Library Manager ¥ Device |@ Mcs004 |3  VFIO_Extender_2_Port ® outl @ EtherCAT Mas
Sy : : - Add MC_Power,
= ¥ Device (Kuhnke FIO Controller 113 WV) MC_Power MC_MoveRelative .
et MC_MoveRelative and
- © Apptction 265 -
@G Regulatoron || RegulatorRealSt@q
P T MC_ReadStatus Block from the
8 e PG (%) RS . N
~ (@ Task Configuration
8 skt toolbox to the visualization
2 AT oser AT Tok
&) PLC_PRG
:
= & VISU_TASK -
3 VisuElems.Visu_Prg
= @ Visualization Manager -
@ WebVisu
&) visualization

= References

= KICS_FHB.MC_Power
m_Input_MC

= Position

X 36

Configure...

PLC_PRG.fb_Power

Properties - Link the both motion blocks to
7 Filter - | * Sort by - #4Sort order -~ O] Expert
Property Value the corresponding function
Element name |GenElemnst_1 .
Type of element Frame blocks of the main program
Clipping [l
Show frame Mo frame
Scaling type Anisotropic

- Activate the configuration and
switch to online state

o

- Start the Program
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Run the MC from the visualization

It is also possible to run the MC from the Main Program. Therefore take a look at the provided
program example.
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftiche Genehmigung der Dr.
Fritz Faulhaber & Co. KG darf inshesondere kein Teil dieser Application Note vervielfaltigt, reproduziert, in
einem Informationssystem gespeichert oder be- oder verarbeitet werden.

Gewerbliche Schutzrechte. Mit der Veroffentlichung der Application Note werden weder ausdriicklich noch
konkludent Rechte an gewerblichen Schutzrechten, die mittelbar oder unmittelbar den beschriebenen An-
wendungen und Funktionen der Application Note zugrunde liegen, Ubertragen noch Nutzungsrechte daran
eingeraumt.

Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Ver-
tragsbestandteil von Vertrdgen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschlief3t, soweit sich aus
solchen Vertragen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mdgliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie
dafur und steht insbesondere nicht dafiir ein, dass die in der Application Note illustrierten Ablaufe und Funk-
tionen stets wie beschrieben aus- und durchgefilihrt werden kénnen und dass die in der Application Note
beschriebenen Ablaufe und Funktionen in anderen Zusammenhéngen und Umgebungen ohne zusatzliche
Tests oder Modifikationen mit demselben Ergebnis umgesetzt werden kénnen.

Keine Haftung. Die Dr. Fritz Faulhaber GmbH & Co. KG weist darauf hin, dass aufgrund der Unverbind-
lichkeit der Application Note keine Haftung fir Schaden ubernommen wird, die auf die Application Note
zurtickgehen.

Anderungen der Application Note. Anderungen der Application Note sind vorbehalten. Die jeweils aktuel-
le Version dieser Application Note erhalten Sie von Dr. Fritz Faulhaber GmbH & Co. KG unter der Telefon-
nummer +49 7031 638 688 oder per Mail von mcsupport@faulhaber.de.

Legal notices

Copyrights. All rights reserved. No part of this Application Note may be copied, reproduced, saved in an
information system, altered or processed in any way without the express prior written consent of Dr. Fritz
Faulhaber & Co. KG.

Industrial property rights. In publishing the Application Note Dr. Fritz Faulhaber & Co. KG does not ex-
pressly or implicitly grant any rights in industrial property rights on which the applications and functions of
the Application Note described are directly or indirectly based nor does it transfer rights of use in such in-
dustrial property rights.

No part of contract; non-binding character of the Application Note. Unless otherwise stated the Appli-
cation Note is not a constituent part of contracts concluded by Dr. Fritz Faulhaber & Co. KG. The Applica-
tion Note is a non-binding description of a possible application. In particular Dr. Fritz Faulhaber & Co. KG
does not guarantee and makes no representation that the processes and functions illustrated in the Applica-
tion Note can always be executed and implemented as described and that they can be used in other con-
texts and environments with the same result without additional tests or modifications.

No liability. Owing to the non-binding character of the Application Note Dr. Fritz Faulhaber & Co. KG will
not accept any liability for losses arising in connection with it.

Amendments to the Application Note. Dr. Fritz Faulhaber & Co. KG reserves the right to amend Applica-
tion Notes. The current version of this Application Note may be obtained from Dr. Fritz Faulhaber & Co. KG
by calling +49 7031 638 688 or sending an e-mail to mcsupport@faulhaber.de.
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