APPLICATIONNOTE 149 > FAULHABER

Beckhoff TwinCAT 3 and FAULHABER MC V2.5 /
V3.0 CANopen

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 =
0x1016 Consumer Heartbeat =0;

- Activate Node Guarding

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

It is possible to configure the heartbeat and node guarding with the object dictionary of the Motion
Manager or the CoE Obiject 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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4 |8 NC-Task 1 SAF
[B1 NC-Task 1 SVB
*® Image
[T Tables

Objects

&l P Insert NC Axis

&8 SAFETY
E C++ Name:

4 @ o
4 %% Devices| TPE

P == Devi

4 €A Devi
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Corfinuous Axis

Farameter.  {default)

I comment:
4 Irj

|
4 @’ Mappi
&% NC-

&% NC-

fovis 1] Muttiple: |1

Nr | Screenshot Description
1 3] Solution TwinCAT Project1’ (1 project) = Create new Twin-
4 h‘ TwinCAT Project1 .
> @l svsTem Cat solution
&l motion
Bl ric
8 SAFETY - Add BUS slaves
C++ . “
« @vo with ,Scan” func-
4 "% Devices tion or manually
P =¥ Device 1 (EtherCAT)
4 A Device 2 (EL6751)
A+ Image
b Inputs
b M Box 1 (CANopen Slave)
4 2% Mappings
@1 Mapping
@1 NC-Task 1 SAF - Device 1 (EtherCAT) 1
@1 NC-Task 1 SAF - Device 1 (EtherCAT) Info
2 Solution Explorer - - Create NC Motion
@ o-d &= Task as ,NC/PTP
Search Solution Explorer (Ctrl+i .
' NCI Configura-
%] Solution TwinCAT Project1’ (1 project) . “
4 ol TWinCAT Projectt tion)
b @l system
4 @& MOTION

- Add ,Continous
Axis”
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Define NC Axis as
DSP402 type

TwinCAT Project1 + X -

General Seltings Parameter Dynamics Online Functions Coupling Compensation

lLink T 110

R Solution ‘TwinCAT Project1’ (1 praject)

. N Link To PLC...
4 |.I TwinCAT Project1
b il sysTEM Avis Type CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) v
4 @ MOTION
4 g lg]c-hskﬂ SAF Unit [mm | Display (Only)
NC-Task 1 5VB '
"% 1o Postion. [ |pm [[IModulo
[ Tables Velocity [ ] mm/min
Objects
4 B pyes Result
b B Axis 1 .Fosmnn .\Ialm'ly .Anmlafalion ) ..Isrk
B ric |mm | |mmvs | |mmisz | |mmvs3
I SAFETY

E C+4+
« @i
4 k‘é Devices
b B Device 1 (EtherCAT)
4 €if Device 2 (EL6751)
*® Image

Auis Cycle Time / Access Divider
Divider 1 + Cyde Time (ms) 2,000

Maduio o E

b Inputs
> M Box 1 (CANeopen Slave)
4 @* Mappings
@7 NC-Task 1 SAF - Device 1 (Ethe|
@ NC-Task 1 SAF - Device 1 (Ethe

TwinCAT Project1 & X

Deactivate posi-

@ o-d| &=
Search Solution E Ctrl+0) P
&7 Solution “TwinCAT Project1’ (1 project)
4 Gl TwinCAT Projectt
> @l svstem
4 MOTION
4 B NCTask 1 SAF
[Bs NC-Task 1 5vB
*® image
Tables
Objects.
4 Ta Aves
b B Ads1
@ pc
1 sarery
o
« @wo
4 % Devices
D5 Device 1 (EtherCAT)
4 GA Device 2 (ELG75T)
*® Image

b Inputs
b I Box 1 (CANopen Slave)
4 &% Mappings
@1 NC-Task 1 SAF - Device 1 (Ethe|
%) NC-Task 1 SAF - Device 1 (Ethe}

General Seftings Parameler Dynamics Onine Functions Couping Compensation

[ JPamee  offinevae  Jovmevae e fumt E

Maximum Acceleration 15000.0 F mmys2
Maximum Deceleration 15000.0 F movs2
Defaut Dynamics
Defaut Accelration 15000 r mm/s2
Default Deceleration 15000 F mms2
Defaut etk 22500 F mm/s3
+ Manual Motion and Homing:
+ Fast s Stop:
+ Uit Switches:
Mornitoring
Position Lag Monitoring FALSE =] 8
Maximum Position Lag Velue 50 F mm
Maximum Position Lag Fiter Time 002 F s
Position Range Monitaring FALSE =l 8
Position Range Window 50 F mm
Target Position Monitoring N - B
Torget Position Window 20 F mm
Target Position Monitoring Time 002 F s
In-Target Alarm FALSE =l B
In-Target Timeout 50 f s
Motion Monitoring FALSE k4| B
Mation Moritoring Window 01 F mm
Motion Moritoring Time 0s r s
+ Setpoint Generator:
+ NGl Parameter:
+ Other Settings: 1
« >
Downioad Upoad EgandAl | | ColopseAl | | SelectAl

tion lag monitor-
ing functions
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« @wo
4 r: Devices
P ™ Device 1 (EtherCAT)
4 R Device 2 (EL6751)

1 Image
4 Inputs
4 M Box 1 (CANopen Slave)
4 Inputs
@ Outputs
4 1T wPDO 1
4 Inputs
¥ Statusword
4 1T wPDO2
4 Inputs

¥ Statusword

¥ Postion actual value

> B %PDO 3
> N1 &PDO 4
4 B RxPDO1
4 T Outputs
&~ Controlword
4 Ll RxPDO2
4« W Outputs

&+ Controlword
B Target position

> Bl RxPDO 3
> Bl RxPDO 4

4 2% \anninne

Load PDO’s from
esi File, if neces-
sary

C:\Program Files
(x86)\Faulhaber\
Motion Manager
6\EDS

General PDO Change Transmis-
P00 2 sion Type of
COB Id 641 0281 TxPDO2to 1
[]Ext frame (208t Id - CAN 2 0B)
Trans. Type 1 (cyc, sync) i
Modulo: 0 -
Inhibit Time: 0 =
Langth G
Event Time: 0 =
[ Disable checking of PDO length
[]PDO-Toggle/PDO-State
PDO-Control
D" ;‘ ! | Fuiname  [TND Device 1 (EL6751) Box 1 (CANopen Siave) TPDO 2 Inpuls”Staluswol N
e Link Statusword
b ael Drive (W1 Attach Variable Statusword (Input)
lae Ctrl H
Inputs sean St Veraties (TxPDO2) with
(®) Unused
b W Outputs S MOTION
O . .
& nic NCoTas | SAF () used and unused AXIS 1 D rive
B sarcry Son Aes [ Exciude disabled —
éc B Axds 1 [#] Exciude other Devices
— % Enc [v] Exciude same Image nStatuSl &
4 @vo ==~} Diive [m] Show Toottips
4 % Dovices S#.0n > IB165.0. MCNCDRIVESTRUCT_IN2 [40.0] Clsort oy aca
T N # nDatalnl > 1B 1680, UINTARRZ2 [40] of ress.
4o P:"'“*”ﬂé?sn # nDatalnl(0] > IB163.0. UINT[2.0] [ Show Vaariable Groups nStatusz
Image ® nDatainl[] > IE170,0. UINT[20]
3 Inputs # nDataln2 > 181720, UINTARR2 [4.0] Show Variable Types
4 M Box 1 (CANopen Slave) # nDatain2(0] > IBHZO'E::HES} Matehing Type
b Inputs 4 Mat 3 o
W Outputs : 5 [ auTypes offset Of 8 Blt IS
b BT PDO 1 #n > INT[1.0] aray Mo
+ # nStated > 181790, USINT[1.0]
4 M wPoo2 S# nDatalng > 151800 UINTARR2 [40] Offsets necessary
4 Inputs # nDatain3(0] > 1B 1800, UINT[2.0] [[Jcontinuous
= Fomand 12 untien Clovorions
# Position Actual Value % nDataind > 1B 1840, UINTARRZ [40]
+ # nDataln4[0] > IB 1840, UINT[20] Variable Name / Comment
b I, DO 3 # nDataind[1] > 1B 186.0. UINT [2.0]
b 11 wPDO 4 =® nDatainé > IB188.0. UINTARRZ [40]
b Ll RxPDO 1 ® nDataing[0] > 1B 1880, UINT[2.0]
b Bl RePDO2 # nDataing{1] > 161900, UINT[20]
bl RePDO 3 < Cancsl
b Bl RPDO4 w
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[ Attach Variable Statusword (Input) X
Search: 1% | ShowVanables
(®) Unused
= MOTION N () Used and unused
NC-Task | SAF
Sra Aves [] Exclude disabled
st Avis 1 Exclude other Devices
% En same Image
=" ’| [m Variable Size Mismatch Tootips 9
i . . 1ty Address
Linked Variable nStatel
~ able Types
—4 Size Offset
h . Wing Type
Linked Variable: (8 g = 1
1 ) -
16 o
J COrwi Wariable | | = nes
Overlapped: 8 -
4 L
= [ Size and Offset in bits ) Cancel
oS
% nDataind(1] > 1B 1420, UINT[2.0] [T JShow Dialog
—i# nDatalnd > 1B 144.0, UINTARRZ [4.0]
® nOatalind(0] > 1B 144.0. UINT [2.0) Wariable Name / Comment
® nDataind[1] > 1B 1460, UINT[2.0]
—1# nDatalnt = 1B 1480 UINTARRZ [4.0]
# nDatain50] > IB148.0. UINT |2.0]
* nDataing[1] > 1B 160.0, UINT[2.0] v
< > Cancel oK
[WE§ Attach Variable Statuswerd (Input) X

Search: 1% | ShowVanables
(®) Unused
= MOTION N () Used and unused
MNC-Task 1 SAF X
S, Aves [ Exciude disabled
—jas Ao 1 Exclude other Devices
% Eni same Image
iy v . .
¥ ; [ Variable Size Mismatch Toottips
| . Address
Linked Variable nState? [
~ able Types
SE| Size Offset
r ng Type
0 = :
Linked Variable: |8 - Fosis
1 own variable 16 B = 2es
9 Overlapped: 8
4 |
=4 [ Size and Offset in bits ) Canceal
wous
% nDataind(1] > 1B 142.0, UINT[2.0] [ [ JShow Dialog

—i# nDatalnd > 161440 UINTARRZ [4.0]

# nDatalnd0] > IB144.0. UINT |20
# nDataind[1] > 1B 146.0, UINT|2.0]
—i# nDataln§ > 1B 148.0, UINTARRZ [4.0] ' T

Wariable Name / Comment
Hand over

# nDataing(0] > |6 1480 UINT |20
# nDatalng[1] > 1B 160.0, UINT [2.0] e

3 Cancel oK

T @ o
- °‘-::= Devices
b = Device 1 (EtherCAT)
4 <R Device 2 (EL6751)
+® Image
4 Inputs
4 I Box 1 (CANopen Slave)
b Inputs
W Outputs
4 BT ®PDO1
4 Inputs
# Statusword
4 BT wPDO2
4 Inputs
# Statusword
*  Postion actual value

» BT wPDO3
b 0T PDO4
4 1l RxPDO 1
4 W Outputs
B Controlword
4 Ml rxPDO2
4 W Outputs

& Controlword
B Target position
b B RxPDO 3
b Bl RwPNN A

51 Attach Variable Postion actual value (Input)

Search:

=4 MOTION
HC-Task | SAF
S Axes
=8 Axis 1

NCODERSTRUCT_INZE [40.0]
I

% nDatainl[0] > 1B 1280, UINT|2.0]
# nDataini[1] > 181300, UINT[20]
=# nDatainz > 1B132.0. UINTARR2[4.0]
# nDatain2{0] > 181320, UINT[2.0]
® nDatain2(1] > (B 1340, UINT[20]
nStated > |B 1880, USINT[1.0]
nStated > 1B 1390 USINT[1.0]
nDatalng > 1B 1400 UINTARR2[40]
# nDataing(0] > 1B 1400, UINT[2.0]
# nDataind(1] > 181420, UINT[2.0]
nDataind > 1B 1440, UINTARR2 [4.0]
# nDataind[0] > 1B 1440, UINT[20]
# nDatalnd(1] > 1B 1460 UINT|20]
nDatalns > 1B 1480 UINTARR2Z[40]
# nDatainB[0] > 1B 1480, UINT[2.0]
# nDataing{1] > 181600, UINT[2.0]
=# nbatalnG > 1B 162.0. UINTARR2[4.0]
# nDatainB[0] > 1B 152.0. UINT [2.0]

T
W RN

T
»

% | ShowVariables
(®) Unused
() Used and unused
[ Exclude disabled
Exclude other Devices
Exclude same Image
[W] Shosw Toottips
[(]Sort by Adaress
Show Varizble Types
Matching Type
Matching Size
[] 2 Types
Agray Mode
Offsets
[]continuous
[[] Show Dialog
Vanable Name / Comment

(7 [ ake over

Link Position ac-
tual value
(TxPDO2) to Ach-
se 1_Enc ninDa-
tal
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b 81 Attach Variable Controlword (Output) X Link Controlword
b % Device 1 (EtherCAT) | Show Vaniables
4 GA Device 2 (EL6751) o B[S Ui (RxPDO2) to Ach-
*® Image =¥ MOTION A (Ousedand unused .
b inputs i Cl e destied sel_Drive nCtrl1
4 [ Box 1 (CANopen Slave) e A | Exclude other Devices
b Inputs 4% gnc Exclude same Image & n Ctrl 2
==! Drive
b : ?;’[‘;;tj =% Out > QB 2960, MCNCDRIVESTRUCT_OUTZ2 [40.0) E] Shawlocios
Vs ® nDataCutl > QB 296.0. UINTARR2[4.0] [Jsortby Address
> I ®PDO 2 ® (DataOutl(0] > QB296.0.UINT(20] ShowvatisTyres
b I wPDO 3 ® nDataOuti[l] > QB 2980, UINT[20] A
b I;PDO4 & nDataOut2 > QB 3000, UINTARR2 [4.0] Matching Type Offset Of 8 Blt IS
i et ® nDataOut2(0] > QB3000. UINT(20] Matching
AW Outputs ® nDataOut2{1] > QB 3020 UINT[20] @MTW@S necessa ry
‘Contl d kit Array Mode
& n
4 N re0O2 ®nCtid > QB307.0. USINT[1.0] Cie’s
4 W Outputs =% nDataOut3 > QB 308 0. UINTARR2[4.0) [[Jcontinuous
&~ Controlword ® nDataOut3[0] > QB3080. UINT[20] [ Show Didlog
= < ® nDataOutd(l] > QBS3100, UINT[20]
s 8 Terget position S® nDataOutd > QBB3120. UINTARR2[40) ML SIS
RxPDO 3 ® nDataOut4(0] > QB312.0,UINT(20] Hand over
> Bl RxPDO4 ® nDataOutd(l] > QB3140, UINT[20] Tol b oes
4 =t Mappings =% nDataluts > QB216.0. UINTARR2[4.0)
&%) NC-Task 1 SAF - Device 1 (EtherCAT) 1 ® nDataOuts{0] > QB 3160, UINT([20] v P
@1 NC-Task 1 SAF - Device 1 (EtherCAT) Info < 2
[WE} Attach Variable Controlword (Qutput) * ‘
Search: w | Show Vanables
oTon | (@) Unused
= 1 ~ -
[l
© NC-Task 1 SAF O e e
S, Aues [[] Excude disabled
= Avis 1 Exclude other Devices
1% En I Variable Size Mismatch ) » same Image
- .-.2 anaple >ze I=matc thlps
Address
8 Linked Variable:  [nCirl1 | [
able Types
Size Offset b
= . ) =
Linked Variable: |8 I
Qwn Variable 16 o 3 85
Overlapped: 8 ¥
[ Size and Offset in bits ) Cancal
= uous
& nDataOutd[d] > QB 3080, UINT[20| [ ] 5how Diatog
& nDataOut3]l] > QB3100, UINT[20] -
% nDafaOutd > QB 3120, UINTARRZ [4.0] Varizble Name / Comment
& nDataOutd[)] > QB 3120, UINT[20] 0 B
& rOatalutd(l] > QB 3140, UINT[2.0] P r—
—® nDataduts > QB 3160, UINTARRZ [4.0] :
& nDataOuts[0] > QB 3160, UINT[2.0] v
< > Cancal QK
P LT SU01 105 NG, LTS (01 L an £ L
W=} Attach Variable Contrelword (Output) x
Search % | Show Vanables
oTIon | (@) Unused
- N('}Task - e () Used and unused
S Aves [[] Exclude disabled
s Avis 1 Exclude other Devices
i % En - — ; same Image
_..-.2' | Variable Size Mismatch x® Tooltips
Address
8 Linked Varisble:  [nCHi2 |
able Types
Size Offsat by
= . ) =
Linked Variable. |8 ] =
Own Variable 16 B =
Overlapped: 8 -
[ Size and Offset in bits ) Cancel
= wuous
® rDataOutdf0] > QF 3080 UINT[20] [ [ J5how Dialog
& nDataOut3[1] > QB 3100, UINT[2.0] -
% nDataQutd > QB3120, UINTARR2[4.0] ‘Wariable Name | Camment
& nDataOutd[0] > QB 3120 UINT[20] '
& rDataOutd[1] > QB 314.0, UINT[2.0] r
— e nDatalutt > QB 316.0. UINTARRZ [4.0]
& nDataOuts[0] > QB 3160, UINT[20] v
< > Cancel aK
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g A |
E Pt 300 IGm: OxANN2 I0fis vd Lon- 4 . .
4 1/0 : A -
10 ‘2 % Devi |m ! Attach Variable Target position (Output) > LI n k Ta rget POSI
= vices
P = Device 1 (EtherCAT S %] - Showvarties tion (RxPOD2) to
4 R Device 2 (EL6751) ® Unused
+8 ~ .
Image MOTION Al O
N o NC-Task | SAF - eed ad tnused Achse 1_Drive
Inputs Som Avos [ Exciude disabled -
4 [ Box 1 (CANopen Slave) + Axis 1 [V Exciude other Devices nOutDatal
4 Inputs % Enc [V] Exclude same Image
@ Outputs =1 Drive m] Show T
T P;’O 3 ® Out > QB 2960 MCNCDRIVESTRUCT_OUT2 [40.0) DB 2
qn [9rData0uti > QB 286.0. UINTARRZ [40] [Jsort by Address
> 11 wPDO 2 & nDataOutl[0] > QB 2960, UINT[20) Show Variable Types
> 01 wPDO3 ® nDataOuti[l] > QB2980, UINT[20]
b 11 w004
L ute| el < Mat SIZE
4 L R«PDO1 ® nDataOut2{1] > QB 3020. UINT[20] CIAIT,
/Al Types
4« W Outputs ®nCiid > QB306.0. USINT[10] iy
B Controlword = nCti4 > QB307.0. USINT[1.0] SR
& nDataOut3 > QB 3080, UINTARR2(40]
4 Offsets
1 ReDO2 ® nDataOUt(0] > QB308.0, UINT[20]
4 W Outputs ® nDataOut{l] > QB3100.UINT[20] [[continuous
% Controlword & nDataOut4 > QB 3120, UINTARR2[4.0] [[]show Dialog

& Target position
> Bl RxPDO 3
b B RxPDO4
4 2% Mappings
@’ NC-Task 1 SAF - Device 1 (EtherCAT) 1

=’ NC-Task 1 SAF - Device 1 (FtherCAT) Info

® nDataOut40] > QB 83120, UINT[20]
& nDataOutd[1] > QB3140.UINT[20]

& nDataOuts > QB 316.0. UINTARR2[4.0]
® nDataOuts{0] > QBS316.0. UINT[2.0]
® nData0uts(l] > QB3180. UINT[20]

& nDataOuté > QB 3200, UINTARR2[4.0]

Vanable Name / Comment

Hand c
17 [ ake over

.

> Cancal

11 General ELO751 ADS GeneralDiag Sync Diag Bax Stales Set Synch-Cycle
EthorCAT: = Multiplier to 10
Identify Device. Hardware Configuration
Master-Node-1D: 127 : Upload Configuration
Baudrate: 500 k W Werify Configuration
.FIIIITWEIEZ
Cycle Time (ps) 0 not mapped
Syne-Cycde Multiplier: 10 = Firmware Update
Sync-Cyde-Time (in ps) 0 Advanced Settings
Sync-Tx-PDO Dielay (in %) [30 =
| Number  Box Name Add... Type In Si.. Out..
12 |- Activate configu-
: ration and run the

13

ProjeRtrmappen- EXplorer

@ eo-d &@

Projektmappen-Explorer (Strg+ ) durchsuchen

] Projektmappe "Applikation Note" (1 Projekt)
4 ol Applikation Note
b (@l sYSTEM
4 Motion
4 NC-Task 1 SAF
[E1 NC-Task15VB
*B Prozessabbild
[ Tables
[ Objects
4 3t Achsen
4 Z=b Achsel
P4, Enc
b 2+l Drive
fag Ctrl
3 Eingénge
b Ausginge

4 "% Gerite
P === Gerdtl (EtherCAT)
4 tin Gerat 2 (EL6T51)
2 Prozessabbild

3 Eingdnge
4 [ Box1 (CO-BX4)
3 Eingénge
M Ausginge
b BT TxPDO1
4 Jf TxPDO2
4 Eingénge

REMAE I S A pplikation Note & A LN G

peld

PLC

EUsgabe

|N\gemem | Einstellungen I Pammeie(l Dynamlk‘ Online | Funlmunenl Knpp\ungl Kompensauonl

Soll-Position [mm]
-0.0001 20001
Schleppabstand {min/max) mm] Ist-Geschw [mm/s] SollGeschwindigk . [mm/s]
0.0000 (0.000. 0.000) 0.0000 0.0000
Ovenide [%] Gesami-‘Reglerausgabe: [%] Fehler
0.0000 % 000/ 0.00% 0 (Dx0)
Status (log ) Status fphys ) Freigaben
[7] Bereit Faht NICHT ] Gekoppelt [Z] Regler
[ Referenziett  [] Fahrt groBer [ In Zielposition [] Vorschub +
[ Hat Auftrag  [] Fahrt kleiner [ In Pos.Bereich [C] orschub -
E;egler Kw-Faktor: [mm./s/mm] P - M
e 0
Zelposition [mm]

0 3

1

Dvenids [%]

100

Alle

Enable the NC
Drive
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Y/

—

i r2| &) H ARy
F1 | F2| F3| 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 ausdruckliche schriftliche 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 abschliel3t, 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
daflr 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 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 tUbernommen wird, die auf die Application Note
zuruickgehen.

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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