APPLICATIONNOTE 161 > FAULHABER

FAULHABER MC and Omron PLC

Summary

How to use an Omron PLC to command a FAULHABER EtherCAT motion controller

Applies To

All FAULHABER Motion Controler with EtherCAT
Omron NJ..., NX1...

Licensing

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

Pre-Requesites

A FAULHABER motion controller is connected to your Omron PLC.
Sysmac Studio has online connection to the Omron PLC.

Install ESI Files

Node Address|Network configuration

= ' | Master and select “Display ESI Library”.

To add or delete an ESI file_exit from this software, and then add/
delete the file to/from this folder. Thelchange will be applied after

Right-click the master

restarting this software.

Close

Click the ‘this folder’:
Insert only the needed FAULHABER ESI files into this directory.
NEVER insert ESI files ending in _06.xml!

Also insert the file “Faulhaber_Module_Sync.xml”.

Restart Sysmac Studio.

Basic Set-Up

Go Online

Make sure the Sysmac Studio is online connected to the PLC, the flash sign must be crossed out

and there must be a yellow line beneath it:
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If the flash sign looks like this: . -> Press the flash sign so that
the crossed out version is highlighted.

Reset Errors

Always do this step, even if there are no errors!
Repeat this as often as possible!

Click ‘Troubleshooting’ in the main menu ‘Tools’.
A dialog will show up, hit ‘Reset All’:

r
Troubleshooting

Select the Display Target Source | Source Details | Event Name | EventCode |
EtherCAT Master  Communications port | Link OFF Error | 084200000

e — . - . P08 % .o i

Controller

Details A Link OFF state occurred.
[Causel

Attached information 1

Attached information 2

Attached information 3

Attached information 4

| Display Switch
Reset All

Check Actual Configuration

Right click on the master, select ,Compare and Merge with Actual Network Configuration’:

MNode Address|Network configuration I

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

Wiite Slave Node Address

Compare and Merge with Actual Network Configuration

Get Slave Senal Mumbers
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Insert Slave

If you started this for the first time or changed the slaves connected to the PLC, you must update
that information. Press “Apply actual network configuration”:

Compare and Merge with Actual Network Configuration

= ﬁ Master

2 MC5010 Re

4 Apply actual network configuration

Then synchronize this. This is described in the last chapter “Synchronize Setup with Slave”

Correct Slave
If this configuration is correct, there will be no error message and the dialog will look like this:

Node Address|Network configuration

Itern name

Model name Master
Product name Master
Number of Slaves

PDO Communications Cycle 1

PDO Communications Cycle 2

Master

-~ EODL1 - =
2] MC5010 Reviox0004 w22 MC5010 Rev:0x0000000E RV Matched 1:M... i\ Acquisition

4 Apply actual network configuration

Wrong Node Number

If the slave’s node address is 0, Omron PLC cannot access it and will give this error message:
Compare and Merge with Actual Metwork Configuration

Failed to get the preduction information.
Reason : The actual network configuration has a slave whose node address is outside the range.
Correct the node address by writing a valid node address to the slave.
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Resolve Wrong Node Number

Right-Click the master and click ,Write Slave Node Address’. As new value, enter a number other
than 0. Then, you must cycle power of the motion controller (turn it off and on again)

Frat =]

Mode Address|Network configuration

Expand All
Collapse All

Calculate Transmission Delay Time of the Master

l Write Slave Mode Address
Compare and Merge with Actual Network Configuration
Get Slave Senal Mumbers

Wrong Slave Revision

This slave has the wrong revision number 7. It should be revision number 8:
Node Address|Network configuration

Master
EO01

L MC5010 Rev:0x00000008 Model name

Compare and Merge with Actual Network Configuration

Failed to get the production information.
Reason : Confirm that ESI file library contains information of the following slaves. (VendordD=0x00000147, ProductCode=0x00002969, RevisionNo=0x00000007).

Close

Resolve Wrong Slave Revision

Use a Beckhoff PLC to update the slave to the right value. This is described in FAULHABER ap-
plication note 154, “Updating EtherCAT EEPROM”.
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Setup Synchronisation

Go Offline

Make sure the Sysmac Studio is offline and not connected to the PLC: The flash sign must NOT

. |

4 A

be crossed out and there must NOT be a yellow line beneath it:
 Help

[] ' ' ‘\

@ | \ P\

If the flash sign looks like this: - Press the crossed out

flash sign so that the normal version gets highlighted.

Change ‘Distributed Clock’ Setting

If ‘Enable Distributed Clock’ is set to ‘Disabled’, change it to ‘Enabled’ so that this setting looks
like:

= FiRE
Master Item name Value
P"& Device name EEICII
o S LS BLLE  Model name MLSﬂlﬂ

Product name MC5010 MotionController
Revision Ox00000008

PDO Communications Cycle PDO Communications Cycle...
Node Address
Enable/Disable Settings Enabled v
Senal Number Ox00000000

PDO Map Settings

J Enabled (DC-Synchronous)
Shift Time Setting Disabled
Reference Clock Buast

Setting

Setting Parameters Edit Setting Parameters

Backup Parameter Settings ===
Setting

Edit Medule Configuration

Medule Configuration
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Plug in DC-Sync Module

Select ‘Edit Module Configuration’:

0 TiRE
Master Item name Value

L~ Device name EElCll
@ SSMEE  hodel name MLSﬂlﬂ

Product name MC5010 MotionController
Rewvision (00000008

PDO Communications Cycle PDQ Communications Cycle...

Node Address

Enable/Diisable Settings Enabled -
Senal Number 000000000

PDO Map Settings

Enable Distributed Clock Enabled (DC-Synchronous)
Shift Time Setting Disabled
Reference Clock Exist

Setting

3 TR e Edit Setting Parameters

Backup Parameter Settings -
Setting

Module Configuration Edit Module Configuration

Make sure the module plugged into the slot is called “OpModeDcSynchronous’. If it is empty or
shows “OmModeSmSynchronous” plug in the DC module by dragging it into place:

|Posit| Slot I
Nodel : MCS010 (EDGL)
1] SlotTypell

OpMeodelcSynchronous.
QOperation mode DC-5ynchronous

Change PDO Mapping

Go Offline
Make sure the Sysmac Studio is offline and not connected to the PLC: The flash sign must NOT

be crossed out and there must NOT be a yellow line beneath it:
Help

If the flash sign looks like this: - Press the crossed out
flash sign so that the normal version is highlighted.
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Double-click the node which is the FAULHABER drive:

d @ 0
Multiview Explorer

new_Controller_0

Ll Configurations and Setup
¥ o5 EtherCAT
¥

10 UpMo
- = CPU/Expansion
< /O Map
3 Controll

|Posit| Slot

SlotTypel  EEOpModeDcSynchro

A new window opens.

|Posit|

ellcSynchronous(M1)

2> FAULHABER

Slot Module

SlotTypel  EEOpModeDcSynchronous (M1)

[tem name Value

Device name

Model

Product name
Revision

Mumber of mod...

PDC Map Settings

Module config s...

MCS{JI{]
MC5010 MotionController
(00000008
1
(6040:00 RxPDO3/Controlword
(x60FF00 RxPDO3/Target velocity
(6041:00 TxPDO3/Statusword
(x606C:00 TxPDO3/Velotinpactualvalue
Edit PDO Map Settings
Do mot send r
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On the left hand side, select the PDO you want to edit:

PDO Entry Mapping List Data included in RxPDO3
Input 48[bit] Index | Size |DataTypel MName ICommeni
R Ml 0:60:0:00 | 1605t [UINT ] Controlword ||
|Selection Input/Output] Name | Flag | | O0x60FF:00 32[bit] DINT  Target velocity
9 == Mo option  —
. Output RxPDO1  Editable
Output RxPDO2 Editable

= I[O-__-I [

Output RxPDC4 Editable

== Mo option  —

Input TxPDO1 Editable
Input TxPDOZ2  Editable
Input TxPDO3 Editable
Inout TxPDO4 Editable

Then, on the right hand side, right-click the existing entries and change them (add or delete en-
tries):
PDO Entry Mapping List Data included in RxPDO32
Input 48[bit] Index | Size |Data Typel Mame [Comment
Rt LU 06020:00 | 160bit] [UINT | Controlword |~
|Selection Input/Output] Name | Flag | | O0x60FF:00 32[bit] DINT  Target velocity
[ ] - No option  —-
.- Output RxPDO1 Editable
Output RxPDO2 Editable

-[O-__-l

Output RxPDC4  Editable

== Mo option  -—-
Input TxPDO1 Editable
Input TxPDO2  Editable
Input TxPDO3 Editable
Inout TxPDO4 Editable
Add PDO Entry Delete PDO Entry

Uk Cancel

If you are done, hit OK.

Synchronize Setup with Slave
Synchronise your program with the PLC to activate the new configuration: Go online and then hit

the synchronization button:

Using Motion Control Axes

If you are using motion control axes, Omron wants to check the power state of the axes . It as-
sumes this information to be in bit five of the status word. However, this is not the case and the
axis will never turn on.
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To disable this check, go to the ‘Axis Settings’ of the corresponding axis, highlight ‘Servo Drive
Settings’ and check the button ‘do no detect’ for the entry “Main Circuit power off detection”.

¥ Modulo Position Settings

Module maximum position setting value 2147483647 i3
Modulo minimum position setting value -2147483648 galE=S
¥ Detailed Settings

PDS state control method Switched on by Servo OFF
Main circuit power supply OFF detection ) Detect ® Do not detect
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdruckliche schriftliche Genehmigung der Dr.
Fritz Faulhaber & Co. KG darf insbesondere 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, tUbertragen noch Nutzungsrechte daran
eingeraumt.

Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Ver-
tragsbestandteil von Vertragen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschlief3t, soweit sich aus
solchen Vertragen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mégliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie
dafur und steht insbesondere nicht dafir ein, dass die in der Application Note illustrierten Ablaufe und Funk-
tionen stets wie beschrieben aus- und durchgefiihrt 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 fur Schéaden 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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