PRODUCT > FAULHABER
APPLICATIONNOTE 169

TwinCAT 3 NC Axes and FAULHABER MC V3.0
EtherCAT

Summary

This application note describes the necessary steps to control a FAULHABER EtherCAT Motion-
Controller using a TwinCat based PLC.

Applies To

All MotionController with ordering numbers ending in “ET”, like MC 50xx ET, MC3xxx 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
Communications Ma- Description of the EtherCAT services implemented in a FAULHABER
nual EtherCAT MotionController

Description

This example shows the necessary steps for the implementation of a Faulhaber EtherCAT control-
ler using a Beckhoff TwinCat3 environment.

Therefore the application note is divided into two parts.
1. Installation of a FAULHABER drive into TwinCat 3
2. Configuring Motion Controller as NC axis

The general implementation of the MC is independent of configuration as an NC axis.
= Itis possible to run the MC without an NC kernel on top
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2> FAULHABER

Installation of FAULHABER MotionController into TwinCat 3

Screenshot Description
|LIE T - S0 s | | Ensure that the latest MotionManag-
m Start Freigeben Ansicht Om Start Freigeben Ansicht o; er VerS|0n |S |nsta”ed
|« v « Motion Ma... » ESI v || e v 4 « lo » EtherCAT vlao Ethef )
A [ Mame - A [ Name . 2
ESl Info | Beckhoff FCoox Copy all . XML files from the Motion-
Faulhaber_MC5004_012104_09 Beckhoff ILicoac-B110 I . ) )
" Faulhaber MC5004 012601 05 Faulhaber_ MC3004 01210209 Manager directory to the TwinCat file
| " Faulhaber_MC5004_012601_07 | Faulhaber_MC5004_012601_06 )
i Faulhaber MC5004_012601_08 " Faulhaber_MC5004_012601_07 System.
ul Faulhaber_ MC5004_012601_09 Faulhaber_MC5004_012601_08 . .
[ | Faulhaber_MC5005_013601_06 Faulhaber_MC5004_012601_09 MOtlon Manager 6
" Faulhaber_MC5005_013601_07 | Faulhaber_MC5005_013601_06 . H
1 Faulhaber_MC5005_013601_08 | Faulhaber_MC5005_013601_07 C\PrOQram FIIeS
Feulhaber MCS005 013501 09 Faulhaber MCS005 013601 03 (x86)\Faulhaber\Motion Manager
[ | Faulhaber_MC5010_010601_06 i Faulhaber_ MC5005_013601_09
. " Faulhaber MC5010_01001_07 . Faulhaber_MC5010_010601_06 6\ESI
Faulhaber_MC5010_010601_08 Faulhaber_MC3010_010601_07 .
Faulhaber_MC5010_010601_09 Faulhaber_ MC35010_010601_08 Motion Manager 7:
| Faulhaber_MCS_011601_06 Faulhaber_ MC5010_010601_09 .
| Faulhabe, MCS,011601_07 | Esulhaber,MCS_011601_08 C:\Users\Public\Documents\Faulhab
Faulhaber_MC5_011601_08 | Faulhaber_MC5_011601_07 . . .
Faulhaber MCS _011601_0% | Faulhaber_MCS_011601_08 er\MOtlon Manaqer 7\DeVICe descrlp_
| Faulhaber_Module_Sync Faulhaber_MCS _011601_09 .
1 ” " Faulhaber_Module_Sync © tlon—\ESI
{ v € > v < > | H «
19 Elemente [Ed=| o5 ctemente - i i EB= TwinCAT:
C:\TwinCAT\3.1\Config\lo\EtherCAT
This step is only necessary, if there
was an update of the .xml files and
for the first implementation of the
Faulhaber components into TwinCat.
Start TwinCat engineering environ-
ment
) - T % | Create a new TwinCat solution
b Recent [:NET Framework 4 +| Sort by: [Defautt BiE= S . plai P
4 Installed i roject (XML format) WinCAT Projects Type: TwinCAT Projects
4 Templates Ed fureATE s ot At TwinCAT XAE System Manager
b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT Projects
Samples
b Online
Click here to go online and find templates.
Name: TwinCAT Project1
Location: | CAUsers\papa\Desktop\App Note Ub - Browse.. A
Solution name: TwinCAT Project1 [+ Create directory for solution i
oK
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file:///C:/Program%20Files%20(x86)/Faulhaber/Motion%20Manager%206/ESI
file:///C:/Program%20Files%20(x86)/Faulhaber/Motion%20Manager%206/ESI
file:///C:/Program%20Files%20(x86)/Faulhaber/Motion%20Manager%206/ESI
file:///C:/Users/Public/Documents/Faulhaber/Motion%20Manager%207/Device%20description/ESI
file:///C:/Users/Public/Documents/Faulhaber/Motion%20Manager%207/Device%20description/ESI
file:///C:/Users/Public/Documents/Faulhaber/Motion%20Manager%207/Device%20description/ESI
file:///C:/TwinCAT/3.1/Config/Io/EtherCAT

2> FAULHABER

Y/

] o - I Choose your target system:

@ o-a &= General Settings Dala Types Inlerfaces Funclions
Search Solution Explorer (Ctrl+( P~
B g e e @ o2 1. Open the System configura-
14 dgren Vorson tion
-Timy go029) “
B wo e wemes| 2. ,Choose Target System
s | @oczpioiE GamsiTe o m O 3. ,Search for devices
& morion & ? « £
C 4. ,Broadcast search” finds eve-
B sareTy 3 Search (Ethemet) i i
o - , ry PLC which is connected to
3 1o # | Add Route Dialog X
RefiesnStets /] | Brosdoast Searcn your LAN
= ‘102 MName Conn.. Adr-::: A ND\ TwnC.. OSVer.. Comment 5. SeleCt your target SyStem
3 [Formo 02967 102967 2111w 6. Add your target system route,
FoIG2! 102475 mz::e E : 0 »::ux
roram 1025281 1025281, 2112, Wi preferably as IP address
PC2123 1023197 192.1686.. 3.1.40.. Window,
PC357 1025220 1023182 2101. WinxpP
Foute Namg {Target) CH-2TO5C4 Routs Name [Remota) [PC2300 Hlnt Beckhoff default account Infor-_
AmsNetid 539518611 Target Routs Remots Roufs B
Trarsport Type ToP_IP - o ;'°i"°’ O g"“" mation:
(®) Static (®) Static
Address Info CH-2T06C4 () Tempora (Y Tempor: . H H
(@ Host Name () IP Address e ey User admInIStrator
Connection Timeaut(s): |5 = Password: 1
Max Fragment Size (kByte) |0 = 6 Add Routs Close
Switch to platform solution
Microsoft Visual Studio
o Active solution platform TwinCAT RT (x64)" differs from new target NOW yOU are in remote ContrOI mOde
platform ‘TwinCAT RT (x86)'! Of your PLC.

Change solution platform?
For the further configuration, ensure
e that your plc is in “config Mode”

B B2NE| W5
—

Solution Explorer - 1 X Open the 1/O configuration and scan
@ o-a &= for devices by right clicking on ,de-
Search Solution Explorer (Ctrl+0) P - Vices“

3] Solution TwinCAT Project1’ (1 project)
4l TwinCAT Project1
4 [0 sysTem
¥ License
@ Real-Time
%I Tasks
gfs Routes
[&] Tccom Objects
MOTION
PLC
| saFeTY

E C++

4‘% Devices

&'1 Mappings
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2> FAULHABER

Confirm the search for boxes

e S for boxes Depended on the TwinCat version,

the software recognizes the MC and

is going to ask, if you would like to

- N link the controller to a NC axis. Hit
‘No’

Chapter “2. Configure Motion Con-
troller as NC axis” will show how to
link the MC to the NC axis.

Activate configuration
I A2ZKE| @5

After the configuration is activated,
the PLC changes to run mode.

You could also switch back to config
mode (blue) and activate free run.

Configuration changes are only pos-
sible in config mode of the plc.

Every time the configuration has
changed, it has to be reactivated.

The Drive configuration offers ac-
o —— - | cess to the PDO mapping, object
directory browser with online data
(CoE), process data, ...

From that point, it is possible to con-
trol the MC manually, by writing
online values.

33 Onling Wi,

Add o Watch
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2> FAULHABER

Y/

TwinCAT Project! & X

— Test run:
[)Auto Updale [ Singie Update [ ] Show Offine Data - Change MOdeS Of Operatlon
e (Object 0x6060.00) := 1 (PP

Add to Startup. Oniine Data Module OD (Ao Port): [0
Index  Name Flags  Value Unit - M Od e)
6040 Controhword RWP  OXOO7F (127)
6041  Statusword ROP  (x1427(5159) - Enable the pOWer Stage by

605A  Quick-Stopopioncode  RWP
6058  Shuldownoptioncode  RWP
605C  Disable operation option .. RW P

Slow down on quick st...
Disable drive function .
Slow down on slow do.

writing following commands

S05E Fautracknopkoesds” FN P S dumonauoket to the controlword
T T G
Set Value Dialog x o 0x6040 := 0x0006
Dec o 0x6040 := 0x0007
. = - o 0x6040 := OxO000F
Enum Frofile Position Mode (PF) ~

- Set Target Position to 4096
Bool 1] 1 Hex Edit -y .
—— 1 - Start positioning:
Bit Size O1 @& O O O O o 0x6040 := Ox005F
6072 Max forque ROP OxDBBS (3000)
6074 Torgue demand ROP 29
078 Gtk S Vs T FOP T8 The motor should execute a relative
+ B0 l?ﬁfu':z:;"mm. R0 o2t positioning of 4096 Inc.
607C  Home offset RWP 0
+ 607D:0 Software position limit / RO 22< .

General EtherCAT DC

Process Data Slots  Startup CoE - Online Online

Name: ‘Dwe(! (MC5004) | Id ‘3 ‘

Object Id: (003020003 |

Type: [MC5004 MotionControler |

Comment:
Name Online Set Value Dialog X
# status word 0
# position a... 0 Dec ’E | oK |
# WcState 1
# InputToggle 0
# AdsAddr 5.39.5.196.2.1:1002
# Chn0 0
# DeOutput... 12900 Bool 0 1 Hex Eit
# Delnputsh... 7987100 Binary o000 |
> control w... 0

S Bit Size: O1 Os @18 Osz Osa O
E-target pos... 0

From now on it is possible to link the controller mapping to the PLC program and run the drive
without a NC axis.
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Configuring Motion Controller as NC axis

7

~-,

2

> FAULHABER

Screenshot

Solution Explorer
@ o-& &=
2] Solution TwinCAT Project1” (1 project)
4 ol TwinCAT Project1
4 (@l SYSTEM
¥ License
4 @ Real-Time
@ /O idle Tosk
s Tasks
%3 Routes
(8] 1ccom Objects
& morion
PLC
I SAFETY
[ e
« @vo
4 % Devices
4 7% Device 1 (EtherCAT)
% Image
%% image-Info
2 Syncunits
Inputs
W Outputs
@ InfoData
[# Term 1(€K1200)
# Drive 3 (MC5004)
4 TPDO2
> @ R«PDO2
b @ WcState
b @ infoData
4 | Device 4 (RT-Ethernet Protocol)
*® Image
b Inputs
b R Outputs
b 4 Device 3 (COM Port)
&’ Mappings

A\ vevvvew

Description

Initial state:

- Run through step 1-6 of “Im-
plementation of Faulhaber
MC3.ET into TwinCat3”

- Set Modes of Operation
0x6060 := 8 (CSP)

Solution Explorer
& o-8 &=
Search Solution Explorer (Ctrl+(]
&1 Solution TwinCAT Projectt’ (1 project)
4 gl TWinCAT Project1
4 (@l svsTem
¥ license
4 @ Real-Time
(B 1/O Idle Task
B Tasks
s Routes
(&8 1ccOoM Objects

O Add New item...
0 Add Existing Item

)
=]

Paste with Links
{8 Hide MOTION Configuration

Ins

Shift+Alt+A

T Tmage
]

Image-lnfo

b 2 Sunclinits

Version |

&

Insert Mation Configuration

Type: = W CIPTP NCI Configuration
i@ CNC Configuration

Narme: NC-Task 1

Cancal

- Add New Motion Item
- Add NC/PTP NCI Configura-
tion

=
4 & momion
4 & Ne-Task 1 5AF
[B1 NC-Task 1 5vB
% Image
[ Tables
Objects

i ric O Add New tem.
B SAFETY | ‘g Add Existing ltem,

Number

Ins

Shift+AltsA

o Add New Folder
« @wo
4 "% Devic =
4 mEp{  Paste with Links
+% mage

Insert NC Axis

Name: [edis 1

Type Confinuous Axis

Parzmeter:  (defauli)

Multiple /1_:

Cancel

Comment ‘

- Add New NC Axes Item
- Add New Continuous Axis
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2> FAULHABER

4 MOTION The NC axis has been added suc-
4 & NC-Task 1 SAF cessfully.
[E1 NC-Task 1 SVB
=a Image . .
[7] Tables Settings of NC axis:
(@] objects The NC axis is a virtual numerical
A ::i- Axes .
4 B Axis 1 coqtrolled axis. Therefore there are 3
4 % nc major configuration categories.
p Inputs
p i!:ri\?e”tp”ts Axisl contains the general configu-
b Inputs ration of the NC axis e.g. link to the
> W Outputs I/O device, definition of the axis type
b e I(:[;Iuts (DSP402,...), monitoring functions of
b [ Outputs the NC axis etc.

Enc contains the NC-Encoder con-
figuration e.g. scaling factor mm/inc,
soft position limits etc.

Drive contains the NC-Drive configu-
ration e.g. Invert motor polarity, ref-
erence velocity etc.

For more detailed information, take a
look at https://infosys.beckhoff.com/

TwinCAT Project1 + X

@ o-8 &= General Seltings Parameter Dynamics Online Functions Coupiing Compensation
' : £ Confi he NC axi
kot - onfigure the NC axis type
17 Solution TwinCAT Project1’ (1 project) T
Mo el as CANopen (DSP 402 CoE)
<4 S’VS“M AusType  |Standard (Mapping via Encoder and Drive) -]
License ‘Standard (Mapping via Encoder and Drve)
4 @ Real-Time SERCOS Diva (6.9 EIherCAT SoE Drive, AX200¢B750)
B 1/0 idle Task Unk PROFIdrive MC (DPV2 / PNIO)
B Tasks AX2xx-8200 Diwve (Lightbus)
%= Routes \AX2x0:-B900 Drive (Ethernel)
KL5051 (BiSSI-Interface)
(@] 7ccoM Objects KL2521 (Pulse Train Intertace)
4 & motion Result KL2531/KL2541 (Stepper-Interface)
- Position KL2532/KL2542/K1.2552/K1 2535/K1.2545 (Ampifier-Interface)
4 M NCTask 1 SAF Lenze Drve (CANopen)
[ NC-Task 1 5vB mm Soft Drive (Object)
*% image Stepper Drive (MDP 703)
- DC Drive (MOP 733)
Tables Aot Cyce T Puise Train Interface (MDP 252)
" ¥ puise Train Dive (MDP 253
;;m Sbledts Divider o ey oo
4 Zm Axes
4 B Ais 1 Modulo 0
4 % Enc
3 Inputs
b W Outputs
General Settings Parameter Dynamics Online Functions Coupling Compensation
(LT Link the NC axis to Faulha
B Select 1/O Box/Terminal (‘Axis 1 X b I/O d .
Type Comment Full Name

5402, EtherCAT CoE Jrive 3 104) MCE00 otionCorttroller  TIID"Dewice 1 {EtherCAT) Drive 3

® rused
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7

2> FAULHABER

TwinCAT Project] & %

-85~ = - For the first test run, set all
P —— T | I | Monitoring functions of Axis 1

4 gl TwnCAT Project! ~
« il srsrem Il eauit Dyanics:

ST to FALSE
" i - Activate the configuration

- Moritoring:

« & 1ON B ﬂ ¢
4 [ NCTosk 1 54T s0 i B
(@8 NC-Task 1 5VB 002 F <
Position Range Manitoring FALSE =l 3
Position Range Window 50 r men
Target Position Monitoring FALSE | 3
Taget Post 20 i ‘.
Target Posttion Monitoring Time o0z F s
In-Target Alsem FALSE ~| 8
In-Target Timeout 50 F
Motion Maniter FALSE =l 8
01 r e
Motion Monitoring Time 05 F s

+ Setpoint Generator

Goners Settnga Paramser Dynaries Crine Functirs. Couping Compersalion
2 HE Setponl Fosiion. [ . .
B ot Tan B o el . AL, Y. '| The online View allows you to con-
2 B Tt projectt Log Dt ]l ity Salpo Vasty s
vl syston = e 20009 .
e T | trol the NC axis manually
16 Status fog) St iy Enablng
Featy  ZnoTmomg Convcter | Sal
e Clhoraon St
Conieukor Ky Facter [rvsn] eteonca vecely ey E I H > O
: : = - nter a target velocity
Target Poson: Iwen] Targed Viloaty. mvs]
] e
F OB OE OE BB B
General Settings Parameter Dynamics Online Functions Coupling Compensation - Enable the NC State maChIne
\ D 1258 Setpoint Position: mm
=i -0.1257
Lag Distance (min/max):  [mm] Actual Velocity: [mmis] Setpoint Velocity: [mm/s] L. .
\ 00001 (-0.000, 0.000)] | -0.0004] | 0.0000) Now it is possible to run the motor
Qverride: [%] Total/Control Output: [%] Error: .
‘ 100.0000 % 0.00/ 0.00 % O(Ox0)| with F1 — F4
Status (log.) Status (phys.) Enabling
Ready NOT Moving [[] coupled Mode Controller Set
[ Jcalibrated [ ] Moving Fw [ JInTarget Pos. Feed Fw
D Has Job D Moving Bw D In Pos. Range Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Vel Set Enabling X

; 1y 200 Implementation of FAULHABER
Torget Postion oo Tagevanal i [ EtherCAT MotionController in Twin-
e S A FeeaBw Caneel Cat environment as NC axis is fin-

F B B B2 B B _ ished successfully
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Activation of feedforward control

2> FAULHABER

Feedforward control makes it possible to reduce the following error of a drive system and thus
have a faster response time to new setpoints.

FAULHABER Motion Manager — Dynaic Drive Analysis

4200

4000 , s —

3800
3600
3400
3200
3000
2400
2600
2400
2200

£ 2000 -
Without
1600 ithou
1.400

1.000
800
600
400
200

Feedforward

0 3 6 9 1215 18 21 24 27 30 33 35 39 42 45 48 51 54 57 60 63 66 63 72 75 78 61

8 87 %

FALLHABER Motion Manager — Dynamic Drive Anslysis

- With
Feedforward

0 3 6 9 12 15 18 21 24 27 30 33 38 39 42 45 48 51 54 57 60 63 65 69 72 75 78 O1 84 o7 90 93 96 99 102105

ms

Position actual value_— Posiion demsnd value

In the modes of operation Profile Position (PP) and Profile Velocity (PV), the feedback control loop
of a FAULHABER MC V3.0 calculates velocity and current feedforward profiles by itself.

In the modes of operation Cyclic Synchronous Position (CSP) and Cyclic Synchronous Velocity
(CSV) however, the velocity and current feedforward profile must be calculated by the PLC.

Calculation of the feedforward profiles is part of the NC axis functionality. The following steps de-
scribe how this function can be used in combination with a FAULHABER Motion Controller.

1. Adjust the dynamic settings

AXxis x -> Parameter:

General Seftings Parameter Dynamics Online Functions Coupling Compensation

N

. Maximum Dynamics:
Reference Velocity
Maximum Velocity
Maximum Acceleration
Maximum Deceleration
Default Dynamics:
Default Acceleration
Default Deceleration

Default Jerk

How to choose reasonable values:

25000.0
25000.0
1800000.0
600000.0

1800000.0
600000.0
5000000.0

m m m o,

The dynamic settings should be chosen based on the profile parameters that are calculated by
the FAULHABER Motion Manager during commissioning of the drive system. When Motion
Manager 6 is used, the profile parameters can be checked in the “Control parameters” win-
dow. Motion Manager 7 shows reasonable profile parameters for the PLC in the “Select mode

of operation” overview.

Always make sure to transform the profile parameters into the unit that is used by the PLC!

Faulhaber Product Application Note 196
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2> FAULHABER

Example:
2232S024BX4 with a load inertia of 5 gcm? (Factor of inertia: 2)

Profile velocity (0x6081.00) 5500 1/min 33000 °/s
Profile acceleration (0x6083.00) 6619 1/s2 2382840 °/s2
Profile deceleration (0x6084.00) 1989 1/s2 716040 °/s?

2. Adjust the encoder settings

AXxis x -> Enc -> Parameter:

General NC-Encoder Parameter Time Compensation Online

| [r..
i Encoder Evaluation:

Invert Encoder Counting Direction FALSE ﬂ B
Scaling Factor Numerator 360.0 F *fINC
Scaling Factor Denominator (default: 1.0) 40960 F
Position Bias 0.0 F
Meodulo Factor (e.g. 360.0%) 360.0 F

Tolerance Window for Modulo Start 0.0 F
Encoder Mask (maximum encoder value) OnFFFFFFFF D
Encoder Sub Mask (absolute range maximum value) OxDO000FFF D
Reference Systam INCREMENTAL = E

Scaling Factor Numerator and Denominator must be configured according to the position unit
and the resolution of the feedback system. In this case the position unit is configured to °, and
the resolution of the feedback system is 4096 increments/revolution.

In addition, the Encoder Sub Mask must be configured according to the resolution of the feed-
back system.

Encoder Sub Mask = Resolution [Increments/revolution] - 1

In this example, the Encoder Sub Mask is set to OxFFF = 4095.

Faulhaber Product Application Note 196 Page 10 of 13



2> FAULHABER

3. Adjust the drive settings

AXxis x -> Drive -> Parameter:

General NC-Drive Parameter Time Compensation

[ [Parameter [oftine vatue Online Value T...[Unit

- Output Settings:
Invert Motor Polarity FALSE LI B
Reference Velocity 250000 F o *fs
at Output Ratio [0.0 .. 1.0] 1.0 F
Position and Velocity Scaling:
Qutput Scaling Factor (Position) 1.0 F
Output Scaling Factor (Velocity) 0.007152557 F
Qutput Delay (Velocity) 00 F s
Minimum Drive Qutput Limitation [-1.0 ... 1.0] -1.0 F
Maximum Drive Output Limitation [-1.0 .. 1.0] 1.0 F
Torque and Acceleration Scaling:
Input Scaling Factor (Actual Torque) 01 F
Input P-T1 Filter Time (Actual Torgque) 0.0 F s
Input P-T1 Filter (Actual Torque Derivative) 0.0 F s
Output Scaling Factor (Torque Setpoint) 10.0 F
Output Scaling Factor (Torque Offset) 0.0 F
Output Delay (Torque Offset) 0.0 F s
Output Scaling Factor (Acceleration) 0.001690331 F

In the drive settings of the axis, the reference velocity must be configured according to the dy-
namic settings.

Furthermore, the output scaling factors for velocity and acceleration must be adapted.

The output scaling factor for the velocity is a fix value, which is defined by Beckhoff:

1
—m— = 7.152557373 « 1073

60 * 125

Output Scaling Factor (Velocity) =

The output scaling factor for the acceleration can be calculated as follows:

3000
Maximum Acceleration

Output Scaling Factor (Acceleration) =

With a maximum acceleration of e.g. 1800000 °/s?, the output scaling factor for the accelera-
tion is 0.0016.
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2> FAULHABER

4. Addtorque and velocity offset to the process data and link variables to the NC axis
The feedforward values for torque and velocity must be transferred to the Motion Controller
cyclically via Process Data. Therefore the objects 0x60B1.00 (Velocity offset) and 0x60B2.00
(Torque offset) must be added to one of the RxPDO’s.

General EtherCAT DC Process Data  Plc Startup

Sync Manager: PDO List
SM  Size Type Flags Index Size Name Flags SM suU
0 128 MbxOut Ox1A01 6.0 TxPDO2 2 ]
1 128 Mbxin 0x1A02 4.0 TxPDO3 3 0
2 12 Outputs Ox1AD3 40 TxPDO4 o
3 10 Inputs 0x1600 20 RxPDO1 0
0x1601 120 RxPD02 2 0
0x1602 0.0 RxPDO3 1]
0x1603 40 RxPD04 0
PDO Assignment: PDO Content (0x1601):
Index Size Offs Name Type Default (hex)
0x6040:00 2.0 0.0 control word UINT
0x607A:00 4.0 20 target position DINT
0x60B1:00 4.0 6.0 Velocity offset DINT
0x60B2:00 20 100 Torque offset INT
Download Predefined PDO Assignment: (none)
PDO Assignment

Load PDO info from device

B PDO Configuration
Sync Unit Assignment...

Last but not least, those variables must be linked to the corresponding output from the NC ax-
is.
The Velocity offset must be linked to “nDataOut2”:

Variable Flags Online

Name Velocity offset

Type: DINT

Group RxPDO2 Size: 40

Address: 87(0x57) UserlD: 0
| Linked to... nDataOut2 . Out. Outputs . Drive . Axis 2. Axis 2. Axes . NC-Task 1 SAF

The torque offset must be linked to “nDataOut3[0]”:

Variable Flags Online

MName: Torque offset
Type: INT
Group: RxPDO2 Size: 20
Address: 91(0x58B) User ID: 0
| Linked to... nDataOut3[0] . nDataOut3 . Out. Outputs . Drive . Axis 2. Axis 2. Axes . NC-Task 1 E|

Finally, the configuration is complete and feedforward control can successfully be used in combi-
nation with a FAULHABER Motion Controller.
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2> FAULHABER

Y/

Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftiche Genehmigung der Dr.
Fritz Faulhaber & Co. KG darf insbesondere kein Teil dieser Application Note vervielféltigt, 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 Vertragen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschlie3t, 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
daflr und steht insbesondere nicht dafiir 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 Zusammenhangen und Umgebungen ohne zuséatzliche
Tests oder Modifikationen mit demselben Ergebnis umgesetzt werden kdnnen.

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

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 638 345 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 wiill
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 638 345 or sending an e-mail to mcsupport@faulhaber.de.
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