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APPLICATIONNOTE 149

Faulhaber CO @ Beckhoff

Summary

This application note describes the necessary steps to control a FAULHABER MC V 2.5/ V3.0
CANopen version using a TwinCat based PLC. The MC is connected via CANopen to the PLC

Applies To
Faulhaber Motion Controller CO (Firmware Version C), Beckhoff SPS with NC kernel, TwinCat 3

Description

Before it is possible to use the Motion Controller in a PLC environment, following
configurations have to done with the Motion Manager:

- Configure baudrate and set node number

AT the first start-up of the MC the baudrate and the node number have to be set via LSS-
protocol (Motion Manager).
Later the baudrate of the CANopen Gateway needs to be set on the same value.

- Deactivate Heartbeat

0x1017 Producer heartbeat =0;
0x1016 Consumer Heartbeat =0;

- Activate Node Guarding

0x100C Guard Time z.B. :=100;
0x100D Life Tim Factor z.B. =3;

It is possible to configure the heartbeat and node guarding with the object dictionary of the Motion
Manager or the CoE Object dictionary of the TwinCat System.

Importaint:
In case that a homing sequence is necessary for the application, it has to be executed by the PLC
Master.

In this constellation we don’t recommend to use the Faulhaber homing methods.

After the pre-configuration of the MC is done, you can continue with the configuration of the plc
master.
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Screenshot

Description
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General Selings Parameter Dynamics Oniine  Funclions Couplng Compensation
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Link To PLC
s Type CANapen DS402/Profile MDP 742 (e.q. EtherCAT CoE Drive) -
Unit [mm- Display (Only)
Posion [ |pm [ Mosduia
Velocity [ mmimin
Result
Position Velocty. Acceleralion Jerk:
|mm |mm/s | |mmis2 |mmis3
As Cycle Time / Access Diader
Dricler L S| Cye Time (ms) 2000
Modulo: 0 -

4 €A Deyice 2 (ELB751)

*% Image
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b il system
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4 *% Devices
b5 Device 1 (EtherCAT)
4 8 Device 2 (EL6751)
¥ Image
13 Inputs
b Il Box 1 (CANopen Slave)
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s NC-Task 1 SAF - Device 1 (Ethe}
' NC-Task T SAF - Device 1 (Ethel

) NC-Task 1 SAF - Device 1 (Ethe
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- Define NC Axis as
DSP402 type
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tion lag monitor-
ing functions

mm/s2
Masimum Decelration 150000 ¢ men/s2
~ Default Dynamics:
Default Acceleration 15000 F mm/s2
Defaut Deceleration 15000 P menjs2
Default Jerk 22500 F mm/s3
+  Manual Motion and Haming:
o FastAds Stop:
+ Limit Switches:
Monitoring:
Position Lag Monktoring FALSE | B
Maximum Position Lag Value 50 F mm
Maximum Position Lag Filter Time: 002 F s
Position Range Moritoring FALSE Ad| 8
Position Range Window 50 F mm
Target Position Monitoring B
Target Position Window 20 L3 mm
Target Position Menitoring Time: 002 F s
In-Target Alarm FALSE 'J 8
In-Target Timeout: 50 F s
Motion Monitoring FALSE =l 3
Motion Monitoring Window 01 F mm
Motion Monitoring Time: 05 F 5
+  Setpoint Generator:
+ NG Porameter:
+ Other Setings:
< »
Do Upicad Bpandil | | ColapsoAil | | SaeclAl
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« @wo
4 "% Devices
B 5 Device 1 (EtherCAT)
4 GR Device 2 (EL6751)
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4 [ Box 1 (CANopen Slave)
b Inputs
=) Outputs
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4 Inputs
¥ Statusword
4 11 ™PDO 2
4 Inputs

* Statusword

# Postion actual value

b BT &PDO 3
b BT ™PDO 4
4 1l RxPDO 1
4 [ Outputs
&~ Controlword
4 1l RxPDO2
4 N Qutputs
B+ Controlword
B Target position
b Bl RxPDO 3
b Bl RxPDO 4

4 B panninne
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sary

C:\Program Files
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Motion Manager
6\EDS
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TXPDO 2
COB Id 1] | [meaa
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Modulo 0 :
Imhibit Time: G =
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Event Time: o :

[ Disable checking of PDO length

Change Transmis-
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TxPDO2to 1

[(1PDO-ToggiePDO-State
PDO-Con
< @0 - s
g |8 Attach Variable Statusword (Input) ® Lmk StatUSWO rd
b Device 1 (EtherCAT) 1
g o | Show Variables f
4 G Device 2 (EL6TS51) g ® vt (TXPDOZ) with
+® Image MTCr.OTN P A | () usedand unused
Task ] S . . .
b Inputs gy [ Exctuse disatisd Axis1l Drive
4 [ Box 1 (CANopen Slave) 5 s 1 [ Exclude ather Davices -
L Inputs “ Enc [ Exciude same Imags
W Outputs =2 in > (81280 Mé:‘miemwlcﬁﬁsﬁwp';:ugl'f,\N;Eraou\ (Rl nStatusl &
+ # nDatain! > 1B 128.0 UINTARRZ =
4 1 wPDO 1 # ADatalnl[0] > 1B 1280, UINT[20] [ sortby Adaress nStatus2
F] nputs # nOataini[1] = 1B 130.0. UINT j2.0] Show Vaniable Types
¥ Statusword # nDatalnz > |E132.0, UINTARRZ[4.0]
4 0P * nDatainZi0] = B 1320, UINT|20] Matching Type
‘. i) ?Oi = nDatain21] > B340 LINT{20] Ma
Inputs 5 1 = P
4T
1 inisuioed] (e Offset of 8 Bit is
# Postion actual value :
1 |1 = Offsat
'. PDO3 # nDataing > IB140.0, LINTARR2[4.0] = necessary
b B ™PDO4 * nDatain3l0] > IB 1400 UINT20] [[Jeantinuous
4 Bl RxPDO 1 ® nDatain3]1] > IB1420. UINT[20] []show Dislog
4 Output: - #® nDataind > |B 1440 UINTARRZ [40]
“:’ TR # nDataind(0] > IB144.0. UINT [2.0] Vanable Name | Comment
Controlword # nDataln4[1] > IB 1460 UINT]2 0] s
4 1 RePDO 2 * nDatains > |B148.0, LINTARRZ|4.0] %
4 -ouypugs ® nDataing(0] > IB 1480 UINT20]
B Controlword « rDataing]l] > (B 1500, LINT [2.0] 4
< > Cancal
B Target position
Wi WA
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el | 1w Show\Vanables
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- 9.’| E = varnaple size Wirsmatcl TOD'"F'S
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% ; Tooltips
: : — Iy Addross
Linked Variable |nState2 |
~ Bble Types
=F Slze Oftsst
i _ Type
Linked Variable. |8 i° =
k|
1 Ownvaiable 18 L
1 Overlapped: 8 :
4
=F [ Sige and Offset in bits ) Cancel
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# nDatainGf0] > 1B 1480 LINT |2 0]
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4 G Device 2 (EL6751) ! @ Unused tual value
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4 M Box 1 (CANopen Slave) L Axis 1 [7] Exclude other Devioss
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W Cutputs =2 I'r. \1390 ENCDOER‘STP ICT_IN2E [40.0] (] Stow Tootips —
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4 Inputs # nDatalnif1] > 1B 1300, LINT[2.0] Show Vansole Types
% Statusword S# nDatalng > 1B 1320, UINTARRZ 40|
1 « nDataln20] > 18 1320, LINT[20] ¥
a ‘l' W?OZ‘ ® nDatain2{1] > 181340 UINT |20] Matering 5
Inputs ® nStates > |B 1380, USINT[1 0] r
# Statusword * nStated > 18 139.0, USINT[1.0) EQTWIM.
+ Postion actual value o nDataing > 1B 1400, UINTARR2 [40] i il
1 = nDataln3i0] > 1B 1400, UINT[2.0] Offeot
b I_ P03 = nDataln3(1] > 1B 1420, LINT|20] :
b B &PDO4 o# nDataind > (B 1440, UINTARRZ [40] [ Gontinuous
4 1l RxPDO1 #® nDataind[0] > 1B 1440 UINT|20] [ show Dialog
4 Output « nDatalnd|l] > 18 1460, LINT[2.0]
“:‘ puts % nDateins > 1B143.0. UINTARR2 [40] Valigble Nama Conirent
i Cantrobword # nDatalnB(0] > 1B 1480, UINT|20] 1| Hand over
- RxPDO 2 # nDatalns{1] > 1B 1600, LINT[2.0] r )
4 W Outputs = # nDatalr6 > 1B 1520, UINTARRZ [40] D/ Clrave over
= nDatainé{0] > I8 1520, LINT{2.0] N
& Controlword ¢ 5 Conoal
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b 1l RePDO3
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Faulhaber Application Note 149

Seite 5von 9




<

2> FAULHABER

‘ -la;:‘nw.m; 5.1 Attach Variable Controlword (Output) X - Link Controlword
b ®8 Device 1 (EtherCAT) e,
4 GR Device 2 (EL6TS1) gy = e (RXP DOZ) to Ach-
*® image = MOTION L2} 8] UQBJ; and unused .
b inputs B U o e [T Bekatecind sel_Drive nCtrll
4 I Box 1 (CANopen Slave) i Asis V] Excluge other Devices
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i W Outguts ® nDataOut?{l] > QB E A Types necessa ry
& Controlword - i il
4 N RPDO2 & nCtid > QB3070 USINT[10] :
4 W Outputs % nDataduts > OB 3080, UINTARRZ |40] [ continuous
B+ Controlword B nDataOut3f] > QB 3080 UINT[20) []Show Dialog
- = =& nDatautd(l] > QB&10.0 UINT[2.0]
; s Target: position Cim nDal20utd > QR3120, UINTARR2[40] Vanable Name / Carnment
RxPDO 3 = rData0uio] > QB 3120 UINT[20] Hand oVl
P Bl RxPDO 4 ® rDataOutdfl] > QB314.0 UINT[20] ¢ | TTakeover
4 &% Mappings =% nDarROuts > QB B16.0. UINTARRZ[40]
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& Dataout40] > 0B 3120 UINT[Z0] W THaod st
® rDataOutd|l] > QB 23140 UINT[20] e R
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b = Device 1 (EtherCAT)
4 GR Device 2 (EL6T51)
*® image
13 Inputs
4 [ Box 1 (CANopen Slave)
b Inputs
B Outputs
11 wrPDO 1
1T ®%PDO 2
11 wrDo 3
1T wPDO 4
1L RxPDO 1
4« Qutputs
& Controlword
1L RxPDO 2
4 W Outputs
% Controlword
& Target position
» I RxPDO3
b I RePDO4
4 2% Mappings
@’ NC-Task 1 SAF - Device 1 (EtherCAT) 1
=" NC-Task 1 SAF - Device 1 (FtherCAT) Info

R

| [N [Boct- 200 1Gem: (hAN02 10F6x- 0x4 Lo 4

|B! Attach Variable Target position (Qutput)

SahTh I % ShowVanables
nused
= MOTION ~ A () Used and unused
L NC-Task 1 SAF =
=pay [ Exciuge disabled
S Axis | [ Exctuda other Devices
i ® Enc [+] Exclude same Image
i~} D Show Tooltips
= Out > QB 296 0. MCNCDRIVESTRUCT_OUTZ [40.0] :

= [} sort by Address
& nDsta0un(o] > QB2 120] Show Varizble Types
& DaiaOuil[f] > OB 2980, UINT[20]

® rDatalut? > QB 3000, UINTARRZ |4 0] T
B nDatatui2(0] > QB S00.0. UINT[20]
= nData0uiz]l] > QB 3020, UINT[20]

®Cti3 > QB3060.USINT[1.0]

®rCiid > QE3070.USINT[1.0] b

-® nData0ut3 > (B 808.0, UINTARRZ [4.0] Oftsots
& nDataOutd(o] > QB 3080, UINT[20] ;
® nDataOuti)l] > QB 3100, UINT[20] [Jeentinuous
@ nDataOutd > OB 8120, UINTARRZ [4.0] [[]show Dialog

& nDataOutd[o] > QB 3120 UINT[20]
B nDatauidfl] = QBA140, UINT[20] Variable Name / Comment

® rDaia0utE > QB 316.0, UINTARRZ [4.0] e
& Data0utsl)] > QB 3160, UINT (20 r .
= r.Da!aOuiﬁ{T } > QB3180, UNT {? n} s [vake over

® nData0uté > OB 3200, UINTARRZ [40] Y

< 5 Cancel oK

Link Target Posi-
tion (RxPOD2) to
Achse 1_Drive
nOutDatal

11

EtherCAT

|dhesnbidy »
Master-Node-1D 127
Baudrale 500 k
Cycle Time (ps) ]
Syno-Cycie Multiplier 10

Sync-Cycle-Time (in pis) 0
Sync-Tx-PDO Delay {in %) |30

a“r

4

General ELB751 ADS General hag Sync Dvag Box Slales

Search. .

Hardware Confligue

Lipke

d Contguralion
Vimify Configurafion

Firmware
[rot mapped

Firmiwears Lipdate

Advancad Seffings

| Number Box Name Add... Type

InSi.. Out..

Set Synch-Cycle
Multiplier to 10

12

13

ProjeRImappen-EXpIorer

W o-d &
Projektmappen-Explorer (Strg+d) durchsuchen
2] Projektmappe "Applikation Mote" (1 Projekt)
4 ol Applikstion Note
bl SYsTEM
4 3 Motion
4 [ NC-Task1 SAF
[1 NC-Task1 5VE
28 Prozessabbild

Objects
4 T Achsen
4 Bop Achsel
b, Enc
b af Drive
Tay Ctrl
b ) Eingange
b Bl Ausginge

b =% Geratl (EtherCAT)
4 <A Gerdt 2 (ELGT51)
B prozessabbild

b [ Eingdnge
4 W Box1 (CO-BX4)
b Il Eingénge
W Ausginge
b BT TxPDO1L
4 1t "PDO2
4 [ Eingange
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Aigemein | Enstellungen | Parameter | Dynamik| Oniine | Funktionen | Kopplung | Kempensation |

Activate configu-
ration and run the
PLC

EUsgabe

-

Schlsppabstand fmin/max) [nm]  Ist-Geschw

Soll-Fosition frm]

By -0.0001 T

[mm/s] Soll-Geschwindigke - [mm/s]

z 4

0.0000 {0.000. 0.000) 0.0000 0.0000
Overide:  [#] Gesamt-/Reglerausgabe: [%] Fehler -
0.0000 % 000/ 00D % 0 ()
Status Jog ) Status fphys } Freigaben
[T Bersit Faht NICHT  [] Gekoppett [] Regler
[] Referenziet  [] Fahrt gréBer [ In Zielpostion [] Vorschub +
[T Hat Auftrag  [] Fahrt kleiner [ In Pos.Bereich [] Vorschub -
Regler Kv-Faktor: Imm./s//mm]
i:
Zelposition: [nm}

1
= = B3 B :
El EE | F4 qu.j i

Alle:

Enable the NC
Drive
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F1 | F2| Fs| F4 F8 | _F9

- After the driveis
enabled reset the
NC axis with F(,
then activate the
NC axis with F5

- From that point
on it is possible to
run the motor
with F1 - F4
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftiche 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 Veréffentlichung 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, lbertragen 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 abschlie3t, soweit sich aus
solchen Vertrdgen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mdgliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie
dafiir und steht insbesondere nicht dafiir ein, dass die in der Application Note illustrierten Ablaufe und Funk-
tionen stets wie beschrieben aus- und durchgefihrt werden kénnen und dass die in der Application Note
beschriebenen Ablaufe und Funktionen in anderen Zusammenhangen und Umgebungen ohne zusétzliche
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 tGbernommen 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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