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This application note describes how to use Trinamic EtherCAT Stepper controller with TwinCAT 3
in realtime.
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1 Introduction

This appnote shows step by step how to configure realtime operation with TwinCAT3 and Trinamic EtherCAT
modules. For example the TMCM-6213 is a six axes controller/driver module for 2-phase bipolar stepper.
It supports EtherCAT interface with CoE CiA-402 Drive Profile for all axis. General usage of TwinCAT is not
explained.

2 Preparation

It is recommended to update the Trinamic module:
* Firmware
* EEPROM
+ ESI file (.xml)
Trinamic module firmware should be at least v1.09. Example for files notation as follows:
+ TMCM-6213.xml
* TMCM-6213_CoE_V109.bin
* TMCM-6213_CoE_V109.hex

The files can be downloaded from the module page:
https://www.trinamic.com/products/modules/details/tmcm-6213/

3 Create a new TwinCAT XAE project

4 Assign dedicated processor core to TwinCAT

Assignment of processor core needs to be done only once !

The processor core will be used for realtime motion NC_Task

1. Read from Target
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w TwinCAT Project17 - Micresoft Visual Studic
FILE EDIT VIEW PROJECT EBUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

S| B-o-ZHE| % |

} Attach.. - |Release ||TmeATRT(xM)

n|-~-\@|@,,|m

TwinCAT Projectl? # X

Solutien Explorer

| |: L |r1i

Q' © - E——II| ! Settings  Online  Priorties  C++ Debugger
Search Solution Explorer (Ctrl+ )
v _ " x Router Memary (MByte): 32
a1 Solution 'TwinCAT Project17' (1 project)
4 il TwinCAT Project17 Pvailable CPLs Mindnws%nlated}- 1 0 1
4 @ SYSTEM ' g
d L\cen; CPU RT-CPU | Base ... ‘ CPU Limnit | Latency Warning |
b ) Real-Time I 2
T 0 vV Default 1.. ~|30% | (nong) ~|
5f= Routes
[ TcCOM Objects
=] moTION
3 '@ NC-Task 1 SAF
Object RT-CPU  |Base Time.. | Cycle Tim... | Cycle Ticks | Priority /|
MC-Task 1... | Default.. ] 1ms Z'me 2 1
I/Q Idle Ta... | Default... ﬂ1 ms 1ms 1 11
g2 . ——
4 == Device 2 (EtherCAT)
= Image Error List
’5 Image-Info
> s T '| 0 Errors | t 1Warning | 0 Messages | Clear Search Error List
b 0 Inputs Description File Line Column Project
b Bl Outputs 11 25052018 10:05:41 723 ms |
P [ InfoData Device 2 (EtherCAT): Frame

missed 10 times (frame no. 0)

4 §* Mappings
7, NC-Task 1 SAF - Device 2 (EtherCAT)

Ready
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M TwinCAT Project17 - Microsoft Visual Studic
FILE EDIT WIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

fe-0|B-o-2 e g9 - @ -| » Attach.. - - [Release +| [TwinCaT RT () ]
?H|$'\®|@ﬁ_]H<Local> '|;:§| 1| :

TwinCAT Project1? # X

|;L. Q= _‘_.|r:‘m-\_v.|..._ =

Solution Explorer
oo o-a| &=
Search Solution Explorer (Ctrl+ ) L~

Settings  Online  Priorities  C++ Debugger

Router Memory (MByte): 32

] Solution 'TwinCAT Project17' (1 project)

4 gl TWinCAT Project17 I Available CPUs (Windows/lsoiated): [4  12][0 f':C::!I [ Readfrom Targeqkj [ Setontarget |
4 (] sYsTEM
f License cPU RT-CPU  |Base.. | CPU Limit [Latency Warning~ ~
b 0 Real-Time
au S | (none;
B Tocks 0 ¥ Default 1.. =180% =l (none)
=iz Routes 1 I_ | | Li
[ TcCOM Objects P - | d
4 = MoTion 2 k
b NC-Task 1 SAF
g Object RT-CPU | Base Time... | Cycle Tim... | Cycle Ticks | Priority &|
NC-Task 1... | Defautt.. ~|1ms 2ms 2 4
1/0 Idle Ta... | Default... ;I‘I ms 1ms 1 "

4 % Devices
4 == Device 2 (EtherCAT)
:<.> Image

Error List

+0

| -Inf :

f: mane .n & Y - | td O Errors ! 1Warning ‘ 0 Messages | Clear Search Error List
= SyncUnits

B [ Inputs Description File Line Column Project

b I Outputs % 1 25.05.2018 10:05:41 723 ms |

P @ InfoData Device 2 (EtherCAT): Frame

missed 10 times (frame no. 0)

4 §* Mappings
.’"J MC-Task 1 SAF - Device 2 (EtherCAT)

Figure 1: Available CPU (Windows/Isolated) = 4/0 — no processor core is assigned to TwinCAT yet

2. Set on target Assign processor core to TwinCAT:

Tuncar pojects = < I

Fe

Settings  Online  Priorties  C++ Debugger

Router Memary (MByte):
Available CPUs (Windows/lsclated): |1 I::--:I |D :-C::: I Read from Target I | Set on target V‘[*g
CPU RT-CPU  |Base... | CPU Limit | Latency Warming |

0 [+ Default 1.. *80% ] tnone) ~

Object RT-CPU Base Time... | Cycle Tim... | Cycle Ticks | Priority
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Change number of windows CPUs >

Available (Windows/Tsolated): | 8 : 0

Set Cancel

Change number of windows CPUs >

Available (Windows/Tsolated): | 3| : i

=

Microsoft Visual Studic x

0 Set new number of windows CPUs on target?

Microsoft Visual Studie

e Changes needs reboot to take effect. Reboot your system now?

3. After restart check the Task Manager -> ressource monitor
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17 Task-Manager

CPU

A d

Ethernet
Nicht verbunden

WLAN

Nicht verbunden

Datei  Optionen  Ansicht

r[u Ul ;.I"
MANW 305 5 50 GHZ

Arbeitsspeicher
L— 1 27/78GB(35%)

Datentrdger 0 (C)
1%

CPU

Intel(R) Core(TM) i5-3320M CPU @ 2.60GHz

Prozesse Leistung  App-Verlauf Autostart Benutzer Details Dienste

% Auslastung 100%
A A
\ / I| f I
V- M A
| | el | |I
| | i v | || \
.| | I - | f S
i/ \ | | i | I | \ A
I\ A 3 ot e A\
(v WA i f LT T
2 At e N ) =, A

60 Sekunden

Verwendung

Geschwindigleit

Maximale Geschwindigkeit: 2,59 GHz

[ Zugeordnete Module

5 5
39%  259GHz Sk .
Kerne: 2
Prozesse  Threads  Handles Logische Prozessoren: 3
163 2418 50743 Virtualisierung: Deakdti...
) ) Hyper-V-Unterstitzung: la
Betichezen L1-Cache: 128 KB
0:00:02:36 L2-Cache: 512 KB
L3-Cache: 3,0MB
() Weniger Details @
fE‘ Ressourcenmonitor - (i}
Datei Uberwachen ?
Ubersicht CPU Arbeitsspeicher Datentriger Metzwerk
Prozesse B 309 CPU-Auslastung [ 1005 Maximale Frequenz -Z;\,'- Ansichten |»
[ Prozess PID Beschr...  Status Threads CPU  Durchs.. * CPU - Gesamt 100%
|:| SearchUl.exe 7464 Search .. Angeh.. a0 o 1.58
D backgroundTaskHost exe 8156 Backgr.. Angeh.. 345 o 0.04
D ShellExperienceHost, exe 7448 Windo.. Angeh.. 27 o 0.00
[ fssua.exe 1356 F-Secu.. Wird a. 12 33 31.64 &0 Sekunden 0%
[] perfmon.exe 3680 Ressou.. Wirda.. 20 2 432 CPU-Auslastung - Dien... 100% 4
[ Breemctl.exe 1968 Contro..  Wird a... 0 1] 224
|:| swchost.exe [LocalServiceMo... 4000 Hostpr... Wirda... 13 o 1.76
|:| LSCMotify.exe 6080 Lenovo.. Wirda.. & o 1.50
|:| i_viewtgd.exe 5872 IfanVi..  Wirda... 5 o 1.15 o Eet1
i FET Dimeta i s o 4an CPUD 100% —
lDlenSte B 0% CPU-Auslastung (W) ‘ !
| Zugeordnete Handles | Handles durchsuchen P44 [v) ‘

CPU1 100%

CPU2 100%
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The core assignment is permanent. In order to unassign processor core again repeat step 2. Using
the Set on targe dialog and set Available (Windows/Isolated): 4/0

Change number of windows CPUs X

Available (Windows/Isolated): | B = |0

Set Cancel

For the next steps in this appnote the configuration should be set to Available CPUs (Windows/Iso-
lated): 3/1
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5 Select assigned processor core

1. Open TwinCAT Project
Project — System — Real-Time — Settings Tab

TwinCAT Project18 & X
=
Seftings  Online  Priorties  C++ Debugger
Router Memory {MByte): 32 ‘g
Available CPUs (Windows/lsolated): | (3 [ |1 12 [ Readfrom Target | | Setontarget
CPU RT-CPU  |Base... | CPU Limit | Latency Waming =
0 (Wind... Default |1.. ¥]20% ] (none)
1 (Wind.. ~|
2 amind 1T -l bt
4 »
Object RT-CPU Base Time... | Cycle Tim... | Cycle Ticks | Priority
-
] »
2. Choose Isolated CPU core
M TwinCAT Project18 - Microsoft Visual Studio
FILE EDIT WVIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP
o -| |Release - |TmeATRT(x64] v|| m [

fe-0|B-o-TEE| XTa|2-C - »atach
w8 E2 @ W <ocar ol

e s gl er=0|a

Solution Explorer
co@d| e-a|s -
Search Solution Explorer (Ctrl+0) Pl

&7 Solution ‘TwinCAT Project18' (1 project)
4 o] TwinCAT Project18

Settings  Orline  Priorities  C++ Debugger

Router Memory {MByte): 32 I'Zi-'

—
Available CPUs (Windows/solated): [3 [3][1 2] |[ Readfrom Target ||| Set ontarget
e——

td OErrors

Description

Creating project ‘TwinCAT Project18'.., project creation successful,

4 (@ svsTEm
E] Liceise CPU RT-CPU | Base.. | CPU Limit |Latency Waming |
0 Real-Time -
£ B 0(Win... [[¥ Defa.. |1.. ~|20% ] tnone) =l
sfs Routes 1 (Win... I_ LI h
TcCOM Objects 2win... |[ id
L\*ET‘ON 3gsola.. ¥ | 1. =l100% Bene) ~|
SAFETY
i Object Base Time... | Cycle Tim... | Cycle Ticks | Priority
> & o

! 0Warnings 0 Messages Clear Search Error List

File Line Column Project
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3. Deactivate Windows CPU core

TwinCAT Project18 & X

Settings  Ornline Prioriies  C++ Debugger

Router Memary {MByte): 32 =

Available CPUs (Windows/lsolated): (3 |5 |1 % Read from Target Set on target
CPU RT-CPU | Base.. | CPU Limit |Latency Waming |
0 (Win... ]_.' I
TWin. || =l
2 Win.. || -l Iy
3 (isola... [V Defa...|1.. x| 100% i ~|

Thus the windows core is reserved for TwinCAT realtimes operations. In the next step the realtime
operation will be activated.

6 Activate Configuration (Motion Task)

1. Activate configuration

w Trinamic - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE Pl

ie.-o|B.n.. WY a9 - - P Attach. -
| ECICERNCIE e r—
blutj Activate Configuration
- =
fl‘ll 0> El—“ T e General  Settings  Parameter
Search Solution Explorer (Ctrl+ 1) P
&7 Solution ‘Trinamic' (1 project) o

4 ] Trinamic Object Id: 0x05010030
o ‘ﬂi SYETEM Type: Continuous

f License
4 @ Real-Time Eoimert.
@ 10 Idle Task
% Tasks
=tz Routes
TcCOM Objects
4 _nioTlow [] Disabled
4 2] NC-Task 1 SAF
[B NC-Task 15VB
*H Image

Microsoft Visual Studio x

Activate Configuration
(0ld Configurations will be overwritten!)

Terms of delivery and rights to technical change reserved.

©2020 TRINAMIC Motion Control GmbH & Co. KG, Hamburg, Germany
Download newest version at www.trinamic.com ).\


https://www.trinamic.com

AN54: Ethercat using realtime TC3 « Application Note * Document Revision V1.01 « 2020-Mar-12 10/16

Microsoft Visual Studio x

o Restart TwinCAT Systern in Run Mode

Microsoft Visual Studio X

a Some required runtime licenses missing. Generate trial licenses

MNein Abbrechen

Enter License code which is generated.

2. Execute win8settick.bat as administrator if the following Error shows up. This is a TwinCat specific
Error.

Target system reports a fatal error x

25,05.2018 10:26:36 190 ms | "TwinCAT System' (10000): Fehler beim
senden des AMS-Kommandes => Initd\RTime: Start Interrupt: Ticker
started > > AdsWarning: 4175 (0x1013, RTIME: system clock setup fails.
Hint: On Windows8 system and above execute win8settick.bat in
TwinCAT\3.1\Systemn as administrator and...
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i Anwendungstools  System - i}
Start Freigeben Ansicht Verwalten
“1 4 Ausschneiden x @ [ Neues Element ~ Ia Offnen + [ Alles auswanlen
w.| Pfad kopieren « fj Einfacher Zugriff - L—_"T Bearbeiten 75 Michts auswihlen
griff Kopieren Einflgen _ Verschieben Kopieren Loschen Umbenennen Meuer Eigenschaften
El Verknipfung einfigen nach = nach = - Ordner - £ Verlauf E‘F_‘Auswahl umkehren
Zwischenablage Crganisieren Meu Offnen Auswihlen
<« v A » DieserPC » Lokaler Datentriger (C:) » TwinCAT » 3.1 » System » v O "System" durchsuchen
~
TMCM-1312-CoE-FOC2 V206 A O MName Anderungsdatum Typ Grafe
Lo Legal Dateiordner
@ OneDrive |:| Default.old OLD-Datei 3KB
[ defaulttps TPS-Datei 3KE
I Dieser PC 1 TeAmsRemateMgr Anwendung 104 KB
<] TeAmsSerial.dll Anwendungserwe... 252 KB
[ Desktop TCATGinal0.dll Anwendungserwe... 33KB
[§ Dokumente TCATGinal10.dll Anwendungserwe... 36KB
{ Dot U TCATHooks.dll Anwendungserwe... 105 KB
i @ TCATSys5nv £ Anwendung 694 KB
J! Musik = il g
|| TCATUserMan10.dll 01.2017 18:19 Anwendungserwe.., 34 KB
m Videos E R & 2 S
TCATUserManU10.dll 27.01.2017 18:19 Anwendungserwe.., 93 KB
‘= Lokaler Datentrager (C:) [4] TeComPortConnection.dll 27.01.2017 1819 Anwendungsenve... 70KB
s Trinamic (D:) ) TeRtelnstall 27.01.2017 18:20 Anwendung 189 KB
BB Tocoll 2201l J0i7.40.10 L el Lk
- Trinamic (D:) =
win8settick 27.01.2017 16:58 ‘Windows-Batchda... 1KB
TMCC160 CoE S
TMCM-1312 o
15Elemente 1 Element ausgewahlt {107 Bytes)

If configuration is active, green logo shows up in the bottom right corner.

7 Use Jogging Mode

Pt

Axis 1 is driven in Jogging Mode in this section.

1. Configure Monitoring

Axis 1 — Parameter — Monitoring — Set Every Value to False (since

ule)

not provided by the mod-

Confirm every value by clicking on Download.
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| Solution Explorer > 1 x
@ o-g| &=

Search Solutien Explorer (Ctrl+)

il Trinamic = x

General Seftings ~Parameter Dynamics Online Functions Coupling Compensation

fa] Solution Trinamic' (1 project)

” “—i Teriarie =l Fast Axis Stop:
4 | sYSTEM +  Limit Switches:
3 License - Monitoring:
4 @ Real-Time % i =
Pesition Lag Menitorin TRUE _'_i TRUE
[Z1 170 Idle Task T o - > I}
E] Tocke Maximum Position Lag Value 5.0 50
Stz Routes Maximurm Position Lag Filter Time 0.02 0.02
28] TeCOM Objects Position Range Monitoring TRUE >} TRUE
4 lMGTION Position Range Window 5.0 5.0
3 " |
@ MOk Target Position Monitorin TRUE > TRUE
[E1 NC-Task 1 SVEB B L
t\.r Image Target Position Window 2.0 2.0
Tables Target Position Monitoring Time 0.02 0.02
g g
Objects In-Target Alarm FALSE 4 K
9
= |
i Axes In-Target Timeout 5.0 5.0
4 B A — B .
b 4, Enc Motion Maonitoring FALSE _'_i FALSE
b =] Drive Mation Monitoring

Ty, Ctd Error List =ik
B L Inputs T v| €3 5Errors |
> [ Outputs

b Beb Axis 2

b B Axis 3

t 0Warnings | D 11 Messages | Clear Search Error List P~

Description File Line Column Project
k23 11 25052018 T0:32:54 541 ms |
‘Drive 1 (TMCM-3213)'
(1001): CokE - Emergency
(Hex: 8130, 00, '00 ff 00 00
009,
€3 12 25.05.2018 10:32:59 641 ms |
‘Dirive 1 (ThCM- :

Ready

| solution Explorer % | ADS Symbol Watch Trinamic = X

&7 Solution ‘Trinamic' (1 project)

G o-a| s =

Search Solution Explorer (Ctrl+a)

General Settings Parameter Dynamics Online  Functions Coupling Compensation

4 Iil_i - + .FastAst Stop:
4 | SYSTEM +  Limit Switches:
¥ License - Monitoring:
4 @ Real-Time Position Lag Monitoring FALSE B | G
[E 1O Idle Task : ; f
B Tasks Maximum Position Lag Value 5.0 .0
%= Routes Maximum Pasition Lag Filter Time 0.02 .02
IE TcCOM Objects Position Range Monitoring FALSE _‘_i RUE
4 lMOT|0N Position Range Window 1 50 .0
4 MC-Task 1 SAF
E% NZST 15VE Target Position Menitering FALSE ;I RUE
Tas | !
+8 | age Target Position Window 20 .0
|:| Tables Target Position Monitoring Time 0.02 .02
Objects In-Target Alarm ALS|
T
“i:e;x_ ; In-Target Timeout 5.0 3.0
4 is i i
b &, Enc Maotion Menitoring FALSE LI FALSE
b 2 Drive | Motion Monitoring Window .D"I .Z.I
1oy Ctrl Meotion Monitering Time 0.5 0.5

Ready

B L0 Inputs
I [ Outputs
b B Axis2
P Bep Axis3 + | Other Settings:

+ | Setpoint Generator:

+ | MCl Parameter:

mm

mm

mrm

mm

- Upload | Expand All IIVCollapse.NI | Select Al

2
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2. Set axis 1 to CSP mode. Write 8 to AxisO Modes of Operation 1

Modes of Operation as SDO (Firmware v207)

| Solution Explorer

@R o-a| 5 =

> 1 x|

ADS Symbol Watch

Trinamic R X

NC-B: Functions NC-A: Online NC-A: Functions
Search Solution Explorer (Ctrl+ ) General EtherCAT DC Process Data Startup CoE - Online Online NCLC: Online NC-C: Functions NC-B: Online
A :‘-3:« Update List [ Ao Update Single Update [ ] Show Cffline Data
b =] Drive Advanced.. | |
T, Ctrl Addto Startup... Module OD {AcE Port): D
b L Inputs
b [ Outputs Index Name Flags Value Urit e
b Bob Axis 2 +- 270E:D Device Analog Inputs »8<
b a3 270F Service Period RW 0
6040 Auis0 Cortrolword 1 RW P ®&001F (31)
6041 Auis0 Statusword 1 ROP 1637 (3687
605A Fuig0 Quick Stop Option Code 1 RW 2
rl /0 6058 Axis0 Shutdown Option Code 1 RW 0
4 ‘% Devices 605C Axis0 Disable Operation Option Code 1 RW 1
4 =% Device 2 (EtherCAT) 605D AxigD Halt Option Code 1 RW 1
*8 Image <
"E Image-Info 3
2 SyncUnits 3
Inputs 6062 Axis0 Posttion Demand Value 1 RO a
B Outputs 6063 FuigD Position Actual Intemal Value 1 RO 1]
1 3 i
@ InfoDate o s 3 -t VR — -
L&I D"":;[E;N:CM-ZZH] | Name Online Type Size =Addr..  In/Out  UserID Linked to i
b R);PDO 1 #1 Chn2 2 USINT 1.0 1560.0 Input 0
b [ WeState B Controlword 1 X3 UINT 20 390 OQutput 0 nCtrl1, nCtrl2
b @ InfoData - Target Position1 X 0 DINT 4.0 4.0 Qutput 0 nDatalut1 . Out . Outpu..
4 ﬁﬂ Mappings B Target Velocity 1 X 0 DINT 40 45.0 Output 0 nDataOut2 . Out . Outpu...
a”) NC-Task 1 SAF - Device 2 (EtherCs B+ Controlword 2 X 6 UINT 20 45.0 Qutput 0 nCtrl1, nCtrl2
= M Target Position2 X 0 DINT 4.0 51.0 Qutput 0 nDataOut1 . Out . Outpu..
g L I VA R W riniT 4 n ccn Aosoos 0 S O YOS, G VORI VO i

Ready

Modes of Operation as PDO in (Firmware v208)
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” TwinCAT Project27 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

to-o|B-o-URd|XTH|D-C | » Atuh. - “[Release  ~| [TwinCAT RT 064) -
A A e -] A mdle-Ge=E0|ayE|OD 3

TwinCAT Project27 +

tic P

coR| e-a| &= Name Online Type Size  »Addr. In/Out UserID

Search Solution Explorer (Ctrl+ ) L2~ [ Controlword 1 X 6 UINT 20 39.0 Output 0

@ e | = Modes of Opera.. 0 SINT 10 no Output 0

= B Target Position1 X 0 DINT 40 420 Qutput 0

Ces B Target Velocity 1 X 0 DINT 4.0 46.0 Qutput 0

4 E'fﬂ 2y g roun O o piran pwls ool

4 ¥ Devices d £ Output 0

4 B Device 2 (EtherCAT) GaclacgetOocboo 3 10320004 DULT L0 Cubout 0

+8 Image B Target Velocity2 X 0 DINT 40 Output 0

%8 Image-Info [~ Controlword 3 X 6 UINT 20 Qutput ©

b 2 SyncUnits & Modes of Opera... 0 SINT 1.0 63.0 Output 0

b Inputs ™ Target Position3 X 0 DINT 40 64.0 Qutput 0

bl Outputs B Target Velocity3 X 0 DINT 40 68.0 Output 0

b @ InfoData M Controlword4 X 6 UINT 20 0 Output 0

4 |A] Drive 1 (TMCM-6213) B Modles of Opera... 0 SINT 1.0 740 Output 0

b [h PDO1 M Target Positiond X 0 DINT 40 75.0 Output 0

4 W RPDOT B Target Velocity 4 X 0 3 ot 40 79.0 Output 0

2 Controlword 1 % Controlvord5 X 6 UINT 20 80  Output 0

I Modes of Opesstion| & Modes of Opera.. 0 SINT 10 850  Output 0

; I:::: :::z‘::: B Target Position5 X 0 DINT 40 80  Output O

B Controlword 2 B Target Velocity 5 X 0 DINT 4.0 90.0 Qutput 0

I Modes of Operation 2 - E’ F:)nfluh\:u’r‘d g X f _‘:‘”NI %(: ?2 E}\ufpul ?

3. Enable Controller and Feed Fw/Bw

Motion — Axes — Axis X — Tab Online — Enabling — Set — All

[ Solution Explorer X | EPTLINRCGT e AR ADS Symbol Watch
f;§| O gl - General Settings  Parameter Dynamics Online  Functions Coupling Compensation
Search Solution Explorer (Ctrl+ ) P~

- Setpoint Posttion: [mm
4 ] TwinCAT Project29 - h 0.0000 0.0000)

Pl ﬂ SYSTEM Lag Distance {min./max mm]  Actual Velocity: mmys] Setpoint Velocty:  [mm/s
% License 0.0000 (0.000, 0.000) 0.0000 0.0000/

Fl @ Real-Time Qvemide [*%] Total / Control Output: [%] Emor:
[E1 1/0 Idle Task 0.0000 % 0.00/ 0.00%| [ 0 {x0)]
El Tasks Status flog.) Status (phys.) Enabling
gtz Routes [1Ready MNOT Moving ] Coupled Mode [ cantroller
e jecs alibrat loving Fw In Targst Pos. W
[&] TcCOM Object: [Calibrated [ Moving F i Target P [JFesd F s
4 MOTION [JHas Job []Moving Bw [Jin Pos. Range []Feed Bw
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