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APPLICATIONNOTE 154 >2>> FAULHABER

Updating FAULHABER EtherCAT controller

Summary

FAULHABER motion controllers with EtherCAT interface may receive a firmware update. Then, itis
necessary to update the EtherCAT EEPROM manually, since this cannot be updated by the firmware
update process.

Applies To
All FAULHABER Motion Controllers with EtherCAT.

Licensing
EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation

GmbH, Germany.

Description

The object dictionary of an EtherCAT device is defined in two places: The first one is the firmware; the
other is the EtherCAT EEPROM. Unfortunately, these two are not automatically synchronized.

When the firmware of a device is updated, the EtherCAT EEPROM is not automatically updated as
well. This has to be done by the user.

The easiest way to do this is by using TwinCAT 3 software from Beckhoff Automation.

Install TwinCAT 3

Download TwinCAT 3 Engineering & Runtime from the Beckhoff web site:
https://www.beckhoff.com/english.asp?twincat/twincat-3.htm

You need TwinCAT Engineering (TwWinCAT 3 XAE) and TwWinCAT 3 Runtime (TwinCAT 3 XAR). XAE
is royalty-free, while XAR might need to be licensed. However, the limited functionality used for updat-
ing the EEPROM is free of charge.

Install ESI Files

Go to the installation directory of FAULHABER MotionManager. In the EDS directory you will find ESI
files for FAULHABER Motion Manager, normally here: C:\Program Files (x86)\Faulhaber\Motion Man-
ager 6\ESI.

Mark all *. XML files and copy them to the TwinCAT directory:
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You will need to locate the installation directory of TwinCAT. For TwinCAT 3, it is normally some-
thing like C:\TwinCAT3. Copy the files into the Config\lo\EtherCAT directory:
4 | TwinCAT3
4 031
» ). Boot
» | Compenents
4 | Config
4 | lo
. CAMopen
, DeviceMet
J Esb
> . EtherCAT

Restart TwWinCAT to put these changes into effect.

Update EtherCAT-EEPROM of Motion Controller

Connect to device
Create new TwinCAT 3 Project

PROJECT  BUILD DEBUG  TWINCAT  TWINSAFE
e ¥ B Attach...

@ _'d <Local= - &

Make sure, destination is set to ,local':
In the main menu, select ‘Show Real-time Ethernet Compatible Devices’ in the ‘TwinCAT’ entry:
TWINCAT = TWINSAFE PLC TEAM  TOOLS  TEST

2 Activate Configuration

Restart TwinCAT Systern
Restart TwinCAT (Config Mode)

LY

Reload Devices

Toggle Free Run State

Show Online Data
Show Sub Items

-y ,"E@

Security Management...

Fad
m
£

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM k
Show Realtime Ethernet Cornpatible Devices...
File Handling k
EtherCAT Devices >
About TwinCAT
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Hopefully, your Ethernet adapter is to TwinCAT's taste. Highlight it and hit ‘Install”:
-
Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters

----- L |nstalled and ready to use devices(realime capable)

----- L¥ |nstalled and ready to use devices(for demo use only)

E-&F Compatible devices

ool LM erbindung 3 - Intel[R) 82574L Gigabit Network Connection #2
;'* LA Y erbindung 2 - Intel[R] 825741 Gigabit Hetwark, Connection

- l‘-'l'* LAk A erbindung - IntellR] Ethermet Connection 1217-L

----- L¥ |ncompatible devices

----- L¥ Disabled devices

After this, the LAN connection has moved into the ‘installed devices’ section and the dialog looks
like this:

-
Installation of TwinCAT RT-Ethernet Adapters

— Ethernet Adapters

=- I-;F Installed and ready to uze devices(realtime capable)
- l_-'ll* LAM-Aerbindung 3 - TwinCAT -Intel PCI Ethernet Adapter [Gigakit) #2
----- LF Installed and ready to use devices(for demo use anly)
= I-;F Compatible devices
----- l_-'ll* LAM-Aerbindung 2 - Intel[R) 825741 Gigabit Metwark, Connection
- mE LANerbindung - Intel(F] Ethemnet Connection 1217-L
----- L¥ Incompatible devices
----- LF Disabled devices

In the ‘Solution Explorer’, right-click on ‘Devices’ and select ‘Scan’:

Solution Explorer » 1 x
fy @~ @ F =
Search Selution Explorer (Ctrl+ ) P~

fa] Solution 'TwinCAT EEPROM local' (1 project)
4 ol TwinCAT EEPROM local
b @l SYSTEM
MOTION
PLC
SAFETY
E C++

o /'O

ﬁtl Mappings ‘O Add Mew lkem... Ins
*3  Add Existing ltem... Shift+Alt+ 4

e
Y% Scan
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In the following dialog, your network card should already be checked. Hit OK:

-

1 new [/O devices found

[ Device 2 [EtherCAT]  [LAM-AYerbindung 2 [TwinCAT -Intel PCI Ethemet Adapte]

iy

Cancel

Confirm the following dialog, but do not add axis to NC-configuration. Hit ‘Cancel’:
i i
EtherCAT drive(s) added [

Append inked aws to: i@ ML - Configuration
(71 CHC - Configuration
Cancel

Update EtherCAT EEPROM

The drive should show up in the ‘Solution Explorer’. Double click on it:

Solution Explorer = 0 X
ff - @ & =
Search Selution Explorer (Ctrl+ ) P~

fa] Solution TwinCAT EEPROM local' (1 project)
F “i TwinCAT EEFROM local
b @l SYSTEM
MOTION

PLC

4 Fvo
4 ‘ﬂ% Devices
4 =% Device 2 (EtherCAT)
jg Image
jg Image-Info
: SyncUnits
Inputs

B Outputs
& InfoData

[ Drive 1 (MC5010)

ﬁ:l Mappings

A A
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In the newly opened screen, activate ‘CoE — Online’ and open the 1018-entries. You need to
memorize the value of 1018.02 and 1018.03:

| General | EtherCAT | DC | Process Data | Slots | Startup | CoE -Cnline | Online

( Update List | [7]futo Update  [¥] Single Update [] Show Offline Data
[ Advanced... ]
[ Add to Starup... ] Online Data Module OD (AoE Port): §
Index Mame Flags Value
1000 Device type RO (00420152 (4325778)
1001 Emor register RO P CocND (0
+- 10030 Pre-defined emor field / Mumber of err...  RW =0
1008 Manufacturer device name RO MCS0M0DS ET
1009 Manufacturer hardware version RO 0102.03
1004 Manufacturer software version RO 0101.02G
+-1010:0 Store parameters / Mumber of entries RO i K
+-1011:0 Restore default parameters / Mumber ... RO o
= 1018:0 |dentity object / Number of entries RO >4 <
1018:01  Vendor ID RO 00000147 (320
£ 1018:02 | Product code RO o DDD0ZI65 10601}
£.1018:03 | Revision number RO 00000007470 B
1018:04  Seral number RO (32160008 (3403026000
+- 10290 Emor behaviour / Mumber of emor clas... RO

Activate ‘EtherCAT’ and click on ‘Advanced Settings...":
TwinCAT EEPROM local & X

General | EtherCAT | Dc I Process Data | Slotg | Startup | CoE - Online | Online|

Type: MC5010 MotionController

Product/Revision: 10801 /7

Auto Inc Addr: 0

EtherCAT Addr: [ = Advanced Settings...
Identification Value: 0 =

Frevious Port: Master
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In the dialog, navigate to ‘SmartView’ and click on ‘Write E2PROM’:

Advanced Settings

- General Smart View
Behavior _
Timeout Setfings Corfig Data (evaluated from ESC)
... dentification EPROM Size (Byte): 2048 v
FMMU / SM FDI Type: [SF'Isla'n.re v]
i Init Cormmands _ ) ] ]
& Mailbox [] Device Emulation (state machine emulation)
- Distributed Clock SF1/ 8716 uC Interface
'l B&-ESC Access BUSY Open Drain BUSY High Active
- E'PROM [T]INT Open Drain [T INT High Active
Configured Statio
Enhanced Link De 32 Bit Interface
WD Open Drain WD High Active
i Hex Editor
[] Input Lateh
- FPGA
- Memory Sync Signal Corfiguration
[ 5¥MCO Open Drain - [ SYNCO High Active
SYNCD Enabled [C]5YNCDto PDI IRG
[]5¥NC1 Open Drain -~ [ SYNC1 High Active
S5YNC1 Enabled [C]5YNC1to PDIIRG
Impulse Lenagth {ps): 10
Wiite EPROM... | = | Read EPROM...
4 1 [ 3
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Select the entry that has exactly the same product ID and revision number as you looked up in the
1018 entries. This must correspond to the two numbers in brackets. Product ID 1018.02 is the first
one, after the slash is Revision Number 1018.03.

In the above dialog, those numbers where 10601 and 7. Thus, in the example below, we had to
select the entry “MC5010 ... (10601 / 7)". Look for your numbers,highlight the appropriate entry,
and then hit OK:

Write EEPROM

Avalable EEPROM Descriptions:

+ --% Beckhoff Automation GmbH & Co. KG

-2 Dr. Fritz Faulhaber GmbH & Co. KG

-3 Drives

----- s MCR004 MotionController (12601 /6]

----- s MCBO005 MotionController (13601 £ )

----- s MCBO0T0 MotionController (10601 £ )

----- s MCBO0T0 MotionController unified 01 [10801 / B0007]
----- s MCBO0T0 MotionController unified 02 [10801 # B000Z)
----- s MCBO0T0 MotionController unified 03 (10801 # 60003)
----- s MCB0T0 MotionController: (10601 £ 7)

----- s MCS MotionControllSypstem [1TT607 7 5]

----- s MCS MotionControllSystern (11601 /7]

Programming will take some time.
If you are done, close everything and power-cycle your device.

You successfully updated the EtherCAT EEPROM.
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftliche 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 ausdrticklich noch
konkludent Rechte an gewerblichen Schutzrechten, die mittelbar oder unmittelbar den beschriebenen Anwen-
dungen und Funktionen der Application Note zugrunde liegen, Gibertragen noch Nutzungsrechte daran einge-
raumt.

Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Vertrags-
bestandteil von Vertragen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschliel3t, soweit sich aus solchen Ver-
tragen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mégliches Anwendungs-
beispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie dafir und steht ins-
besondere nicht dafiir ein, dass die in der Application Note illustrierten Ablaufe und Funktionen stets wie be-
schrieben aus- und durchgefihrt werden kénnen und dass die in der Application Note beschriebenen Ablaufe
und Funktionen in anderen Zusammenhangen 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 Unverbindlichkeit
der Application Note keine Haftung fur Schaden tilbernommen wird, die auf die Application Note zuriickgehen.

Anderungen der Application Note. Anderungen der Application Note sind vorbehalten. Die jeweils aktuelle
Version dieser Application Note erhalten Sie von Dr. Fritz Faulhaber GmbH & Co. KG unter der Telefonnummer
+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 infor-
mation 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 expressly
or implicitly grant any rights in industrial property rights on which the applications and functions of the Applica-
tion Note described are directly or indirectly based nor does it transfer rights of use in such industrial property
rights.

No part of contract; non-binding character of the Application Note. Unless otherwise stated the Application
Note is not a constituent part of contracts concluded by Dr. Fritz Faulhaber & Co. KG. The Application 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 Application Note can always be
executed and implemented as described and that they can be used in other contexts 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 Application
Notes. The current version of this Application Note may be obtained from Dr. Fritz Faulhaber & Co. KG by call-
ing +49 7031 638 688 or sending an e-mail to mcsupport@faulhaber.de.
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