HIWIN. MIKROSYSTEM

—
EtherCAT.

?—JI

e e
< FEEIEIRTS
EH " 4 © I 2
r _-I' =
e f
az0 *zZO IN @ZO ouT »~Z0

f]

[

Application Note

E Series EtherCAT Drive Complete Setup
with Beckhoff TwinCAT 3

www.hiwinmikro.tw

MD38UE01-2307_V1.0




Revision History

The version of the manual is also indicated on the bottom of the front cover.

MD38UEO01-2307_V1.0

Version

Release Date

Release Date

Version

Applicable Product

Revision Contents

Jul. 15, 2023

1.0

E series EtherCAT drive

First edition.




Related Documents
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— Manual Overview for details (https://www.hiwinmikro.tw/Downloads/ManualOverview EN.htm).
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Preface

This manual provides detailed information on the operation of software TwinCAT 3 when E series
EtherCAT drive is used with Beckhoff EtherCAT motion control products. For detailed information on E

series servo drive, please refer to the related user manuals.



Specifications of Software/Hardware

Name Version of Software/Firmware
Software (Thunder): 1.9.16.0 or above
E1 Series EtherCAT Drive Firmware: 2.8.16 or above

ESI file: HIWIN_MIKROSYSTEM_ED1F_20230607 or above

Software (Thunder): 1.9.17.0 or above
E2 Series EtherCAT Drive Firmware: 3.9.16 or above
ESI file: HIWIN_MIKROSYSTEM_ED2F 20230614 or above

Software (TwinCAT 3): Build 4024.22 or above (The version
Beckhoff Motion Controller must be the same as the firmware’s)
Firmware: Build 4024.22 or above
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1.1 Introduction of human machine interface

@l Test- TexaShell (Administraton)
fle ot _View Project Buld _Debug TwinCAT _TwinSAFE _PIC_Team Scope Tools Window telo
a- ERAN " - = | Releate * TwinCAT RT (x64) = b Atach. - BN PLC EcatSdoRead - RARERe D,
| ] = CP-4B6GEA . -

) Selution Test (1 project)
o Ul Test - [ Test
bl SYSTEM " Release|TWINCAT RT (i6d
4 @ momon
4 [ NC-Task 1 54F
@ncTekisve W Comment

Type
[} UINT 20 To

x uNT
il oo x 8 SINT 10 750
il Anavvics X -108 OINT 40 760
=1 x 0 UINT 20 w00
2 Do 0 DINT 40 820
x 0 BINT 40 860

o UOINT

x 0 it s223 v

# inputToggle X B 01 15243 inp

* Suste 8 UINT 20 15480 Inpu

# Adsaddr

72182142386, AMSADDR

EnieeSoiwion +1[| 0Eron || 0Worings || @ Obessoges Buid + bieliSemse
——

&

WicState
4 @ Meppi
at NC-Task 1 SAF - Device $ (EtherCAT) 1
w? NC-Task 1 SAF - Device  (EtherCAT) Info

Packaqe Manager Console IEISRRRY Outout

Figure 1.1.1

B Section A (Toolbar)
List of common features, right-click to customize the display of contents.

B Section B (Solution Explorer)
Click object to enter the Editor Window and see the properties.
Classified as follows:

Table 1.1.1

No Name Description
1 ﬂ SYSTEM System Manager planning

2 MOTION SoftMotion NC planning

3 PLC PLC program

4 143 SAFETY Safety PLC program

5 el C++ C++ program

6 AMNALYTICS Data analysis planning

7 e I/O communication planning
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B Section C (Editor Window)
Display the corresponding Editor Window based on the selected project object.

B Section D (Message Window)
Display various messages, which are divided into Error List, Package Manager Console, and

Output.

B Section E (Properties Window)
Display the corresponding Properties Window based on the selected project object.

HIWIN MIKROSYSTEM CORP. 1-3
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1.2 Connect to controller

1. Click the drop-down menu of Target System on TwinCAT toolbar. If a controller has been assigned
before, TwinCAT would record the controller and display it here; if users want to assign a new controller,
click "Choose Target System ...".

File Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
8- o-2 W © & -| Release - TwinCATRT (x64) - b Attach.. - A% PLC EcatSdoRead CRAR SR
Build 4024.22 (Loaded) - = 1 K |[B1]2 '\ @ |[@[2.] | Test 7 test - 5

<Local>
CP-4B66EA (172.18.214.238.1.1)
General Size/Offse CX-3CB9EA  (5.60.137.234.1.1)
CX-474D5C (571779211)
Name: lml Choose Target System. d

"
i}

Solution Explorer

Qe o-8|p=

2] Solution ‘Test' (1 project)

Figure 1.2.1

2. Click "Search Ethernet..." in the Choose Target System window.

Choose Target System X
IER ] <Loca> (10.15096621.1)
Cancel

Search [Ethemet)...

[ Set as Defau

Connection Timeout (s) 4 $
Figure 1.2.2

3. Enter the Add Route Dialog window. Click the Broadcast Search button and tick the network
interface card connected to the controller. Click OK.

Enter Host Name / IP: Reﬁ@ Broadcast Search

HostName Connected Address AMS Netld TwinCAT 0S Version Fingerprint  Comment

Select Adapter(s) X

90.96.6

0.96. .255.254.
207.228 255.255.0.0

9.y 10
9.254.

n
ealtek

4 onnectio!
PCle GbE Family Controller 1

AmsN
iy Coc ] | cone
Transport Type: TCP_IP v e
== O Temporary O Temporaty
Address Info:
(OHostName @ IP Address 4 Advanced Setiings [J Unideectional
Connection Timeout (s} 5

O b

Max Fragment Size (kByte} |0

Figure 1.2.3
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4. After executing Broadcast, click the found device and Add Route to open Add Remote Route
window. Enter User and Password in the Remote User Credentials window. After clicking OK, users

can see a mark in the Connected window of the device, which means the connection has been

established.

Note: The default User of Beckhoff is Administrator, and the Password is 1.

Enter Host Name / |P:

HostName  Connected  Address

[ ]

AMS Netld

Refresh Status

TwinCAT 08 Version

Broar
Fingelplint I

CP-4BBGEA x

169.254.8579 1721821423811 31.4024 Windows 101607 2188870F341D231 825':0('

I

L] i 4 :?te Route
O S (TwinCAT 3.1>=4024)

X

Remote User Credentials

User: ]Adminisl(alori Password: l [ ]
[] TwinCAT 2. Password Format
/é\ Caes
. . (®) Static (® Static
RIS ZIP ¥ O Temporary O Temporary

Address Info:
(O Host Name

Connection Timeout (s):

@ IP Address

Figure 1.2.4

Add Route

169.254.85.79
@ Advanced Settings [ Unidirectional

Close:

5. Close the Add Route Dialog window and return to the Choose Target System window. Select the

connected device and click OK to complete the controller connection setting.

Choose Target System

(17218.214.238.1.1)

o (]
CP4B66EA

LX-oLodes [3.bU.157.254.1.
CX-474D5C (5.71.77.921.1)

Lok [

[[] Set as Default

Connection Timeout (s):

L E

Cancel

Search (Ethemet)...

Search (Fieldbus)
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1.3 Prepare ESl files

Open Thunder installation location (default as C:\ Thunder) and open Release Note in Thunder\
doc\ ESI Files.

Confirm the firmware version of the drive and copy the corresponding ESI file (.xml) according to
the Release Note.

Store the copied ESI file in TwinCAT installation directory.

(The default file path is C:\ TwinCAT\ 3.1\ Config\ lo\ EtherCAT)

Reload device descriptions in TwinCAT.

a Test - TcXaeShell (Administrator)
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Scope Tools Window Help

BR-H-2 o Windows 4 Attach... ~ p¥ PLC_ TestOK

Build 4024.22 (Loaded) ~ | < fi

ERROR) ~ =i test -

Solution Explorer
A~ o-a| s ’
Search Solution Explorer (Ctrl+
R] Solution 'Test' (1 project) v» R
4 g Test lhr S
> @l SYSTEM Show Online Data
b [& MOTION [ showsubitems
@& Hide Disabled ltems
&3 SAFETY
[ c++ & Software Protection...
ﬂ ANALYTICS %f% Access Bus Coupler/IP Link Register...
> @vo Update Firmware/EEPROM >
Show Realtime Ethernet Compatible Devices...
File Handling »
Selected Item »
EtherCAT Devices 4 Update Device Descriptions (via ETG Website)...
@ TcProjectCompare Reload Device Descriptions
Target Browser » Manage User Defined Whitelist...
AutomationML > Manage User Defined Blacklist...
Bode Plot »
Filter Designer »
About TwinCAT
Figure 1.3.1
- » Please confirm that there is only one ESI file in TwinCAT installation directory. If
ote

users need to use other versions of the ESI file, please delete the original ESI file.

HIWIN MIKROSYSTEM CORP.
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1.4 Search for the devices

1. Switch the controller to Config Mode.

a Test - TcXaeShell (Administrator)
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

-0 | B-a-2 8| ¥ @ |9 -0 | Release - TwinCATRT (x64) - b Attach... ~
% Build 4024.22 (Loaded) ~ < i gc L@ || @7 | Test ~  CP-4B66EA - o
Figure 1.4.1

2. Inthe Solution Explorer, right-click Devices and then click Scan to scan.

(@ Test- TcXaeShell (Administrator)
Fle Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

|83 -t-2 < @ - | [Release - | TwinCATRT (x64) - b Attach.. - 4 PLC EcatSdoRead_O_Data
Build 4024.22 (Loaded) - - & B |[B] 2 X @ |[@[.]8 | Test - | CP-4B66EA ol ol test
—

Solution Explorer v 3 x

QE-|o-a| k=

3] Solution 'Test' (1 project)
4 o Test
bl SYSTEM
b & MOTION
b @i rLc
@) SAFETY
[l c++
& AnavLyTICS
/O

Add New item...
Add Existing ltem. Shift+Alt+A
Add New Folder.

Ins

oo

TcXaeShell

I\ Scan

HINT: Not all types of devices can be found automatically

[ ok [J | conce

Figure 1.4.2

3. After a few seconds, the scanned devices will be displayed. Tick the devices to be added (only
[EtherCAT] would be displayed) and click OK. A window will pop up asking if users want to Scan for
boxes. Click "OK."

4 new |/O devices found

Device 1 (EtherCAT Automation Protocol] _ [Ethemet (TwinCAT-Intel PCI Ethetnet Ad,
Device 2 [EtherCAT Automation Protocol)  [Ethemet 2 (TwinCAT Intel

lomation Protocol]  [Ethemet 3 (TwinCAT Int
Device 5 [EtherCAT) § [Ethemet 4 (TwinCAT-Intel PCI Ethemet

TcXaeShell

o Scan for boxes

Figure 1.4.3
HIWIN MIKROSYSTEM CORP. 1-7
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4. After scanning to the device, select "NC — Configuration" to link to Axis.

EtherCAT drive(s) added .

Append linked asis to: (®) MC - Configuration

() CMLC - Canfiguration
Cancel

Figure 1.4.4

5. Click “OK” to Activate Free Run.

TcXaeShell

@ Activate Free Run

Cancel

Figure 1.4.5
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2.1 Set unit

Select the axis whose parameter is to be modified (Motion — NC-Task 1 SAF — Axes — Axis 1). Switch

the upper tab to Settings and select the unit (mm, m, °, Degree, s) for the device.

2-2

Solution Explorer

Q@& o-a|p=]
Search Solution Explorer (Ctrl+

fa] Solution 'Test' (1 project)
P “i Test
4 @ SYSTEM
¥ License
b @ Real-Time
b B Tasks
=iz Routes
!5 Type System
TcCOM Objects
4 & MOTION
4 8] NC-Task 1 SAF
[E1 MNC-Task 1 SVB
*8 Image
[T Tables
Objects
4 S Axes
4 i Axis 1

Figure 2.1.1

General Settings Parameter Dynamics Online Functior

Link To I/O... .Drive 1 (E1 CoE Drive)
Link To PLC...
Axis Type: CANopen DS402/Profile MDP 742 (e.g. Ethe
Unit: Display (Only)
Position: [Jpm
Velocity: [ mm/min
Position: Velocity: Acceleration
mm | mmy/s mm,s2

Axis Cycle Time / Access Divider

HIWIN MIKROSYSTEM CORP.
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2.2 Set encoder parameter

1. Select the encoder whose parameter is to be modified (Motion — NC-Task 1 SAF — Axes — Axis 1
—Enc). Switch the upper tab to Parameter and expand Encoder Evaluation.

Solution Explorer > 1 X RESEEER MAIN

D © Bl o~
S =1 [ ©-d ' "EI General NC-Encoder Parameter Time Compensation Onlin
Search Solution Explorer (Ctrl+;) P~
] Solution 'Test' (1 project) -
4 Gl Test - Encoder Evaluation:
b SYSTEM Invert Encoder Counting Direction
“ MOTION Scaling Factor Numerator
4[] NC-Task 1 SAF a :
[ NC-Task 1 SVB Scaling Factor Denominator (default: 1.0)
2% Image Position Bias
] Tables Modulo Factor (e.g. 360.0°)
Objects Tolerance Window for Modulo Start
£ 'S feoe Encoder Mask (maxi derval
4 i Axis 1 ncoder Mask (maximum encoder value)
b &, Enc Encoder Sub Mask (absolute range maximum value)
b a) Drive Reference System
ag Ctrl +  Limit Switches:
3 Inputs =
+ Filter:
b [l Outputs “I er‘
= + Hamina:
Figure 2.2.1

2. Set Scaling Factor according to the unit on the right. The controller uses Scaling Factor to calculate
the relationship between the physical motion and Increment. While setting, users need to refer to the
actual motor’s encoder resolution, electronic gear ratio, pitch, etc. It is recommended that users refer
to section 4.3.6.3 in “E Series Servo Drive Thunder Software Operation Manual” for electronic gear
ratio and set Scaling Factor based on the displayed control units.

General NC-Encoder Parameter Time Compensation Online
[ [porometer  [Oneveke |[onimeveke  [n|um
- Encoder Evaluation:
Invert Encoder Counting Direction N3 hd B
Scaling Factor Numerator 1.0 3
Scaling Factor Denominator (default: 1.0) 10000.0 F
Position Bias 0.0 F mm
Modulo Factor (e.g. 360.0°) 360.0 F mm
Tolerance Window for Modulo Start 0.0 F mm
Encoder Mask (maximum encoder value) OxFFFFFFFF D
Encoder Sub Mask (absolute range maximum value) 0x000FFFFF D
Reference System 'INCREMENTAL' ;I E
Figure 2.2.2

ctrl unit

Figure 2.2.3
HIWIN MIKROSYSTEM CORP. 2-3
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2.3 Set Touch Probe homing parameter

2.

2-4

Select the encoder whose parameter is to be modified (Motion — NC-Task 1 SAF — Axes — Axis 1

—Enc). Expand Homing and select Reference Mode to determine home position latch method. The

current supported Reference Mode is shown in table 2.3.1.

Download Upload Expand All

Table 2.3.1
Reference Mode Description
Homing Sensor Only Use homing sensor as a basis for homing.
Hardware Sync Use Z-phase signal as a basis for homing.
Hardware Latch 1 (pos. edge) Use the rising edge of external signal as a basis for homing.
Hardware Latch 1 (neg. edge) Use the falling edge of external signal as a basis for homing.
+ Filter:
Homing:
Invert Direction for Homing Sensor Search FALSE ;I
Invert Direction for Sync Impuls Search TRUE ;I
Home Paosition (Calibration Value) 0.0
Reference Mode (Sync condition)
Homing Sensor Source 'Detfault’
- 'Homing Sensor Only (PLC cam or digital input 1..8)'
Tl '‘Hardware Sync (feedback reference pulse)’

'Hardware Latch 1 (pos. edge)’
'Hardware Latch 1 (neg. edge)’
‘Software Sync'

‘Application (PLC code)’
'Hardware Latch 1 (pos. edge), Drive defined (0x6000)"
Colli'Hardware Latch 1 (neg. edge), Drive defined (0x60D0)"

Figure 2.3.1

Select Homing Sensor Source.

General NC-Encoder Parameter Time Compensation Online

Encoder Evaluation:

+  Limit Switches:

+ Filter:
Homing:
Invert Direction for Homing Sensor Search FALSE L]
Invert Direction for Sync Impuls Search TRUE L‘
Home Position (Calibration Value) 0.0
Reference Mode (Sync condition) 'Hardware Latch 1 (pos. edge)’ L]
Homing Sensor Source Efauk: PLC Cam (MC_Home)' ™ 'I

Figure 2.3.2

HIWIN MIKROSYSTEM CORP.
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3. Set the motor rotation direction for searching for home position based on the user scenarios.

General NC-Encoder Parameter Time Compensation Online

+ Encoder Evaluation:

+  Limit Switches:

+  Filter:
Homing:
Invert Direction for Homing Sensor Search FALSE j
Invert Direction for Sync Impuls Search TRUE
Home Position (Calibration Value) 0.0
Reference Mode (Sync condition) 'Hardware Latch 1 (pos. edge)’ L]
Homing Sensor Source 'Default: PLC Cam (MC_Home)' LI

Figure 2.3.3

4. Select the axis whose parameter is to be modified (Motion — NC-Task 1 SAF — Axes — Axis 1) and
switch the upper tab to Parameter. Expand Manual Motion and Homing and modify Homing

Velocity according to the requirements.

Solution Explorer > 0 x iﬁlﬂ MAIN

@E-|o-a| s

General Settings Parameter Dynamics Online  Functions

Search Solution Explarer (Ctrl+;) P~
fa] Solution 'Test' (1 project) ,mi
a4 o] Test +  Maximum Dynamics:
b @l svsTEM +  Default Dynamics:

4 MOTION
i NC-Task 1 SAF
[&1 NC-Task 1 SVB

- Manual Motion and Homing:

Homing Velacity (towards plc cam)

8 image Homing Velacity (off plc cam)
[ Tables Manual Velocity (Fast)
@ Objects Manual Velocity (Slow)
4 T Axes
b 2 Ais i Jog Increment (Forward)

3 PLC Jog Increment (Backward)

Figure 2.3.4

HIWIN MIKROSYSTEM CORP. 2-5
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2.4 Set motion parameter

This section describes the relevant parameter setting for test run, please be aware of the unit while

setting.

1. Select the axis whose parameter is to be modified (Motion — NC-Task 1 SAF — Axes — Axis 1) and

switch the upper tab to Parameter. Expand Maximum Dynamics and set the reference velocity

(rated velocity) and maximum velocity according to the motor specification; expand Default

Dynamics and set acceleration/deceleration, maximum acceleration/deceleration, etc. according to

the requirements.

ﬁ Test - TcXaeShell (Administratar)

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help
‘ B-a-2 e ‘ b | - - | Release ~ | TwinCAT RT (x64) - P Attach.. ~
 Build 402422 (Loaded) - % 15 H B2\ @ |[@[E.] | Test - CP-4BBBEA -l oE et

Solution Explorer

@E-o-a|p-=

PN 7ot = X

General Settings Parameter Dynamics Online Functions Coupli

Search Solution Explorer (Ctrl+;) P
] Solution Test' (1 project) |
4 Inl Test - Maximum Dynamics:
b SYSTEM Reference Velocity
“ MOTION Maximum Velocity
4 [ NC-Task 1 SAF
N B NC-Task 1 SVB Maximum Acceleration
2B Image Maximum Decelerstion
[ Tables Default Dynamics:
li‘ Objects Default Acceleration
4 Za Axes Defaukt Decelerati
4 B Ads1 etault Deceleration
b &, Enc Default Jerk
Figure 2.4.1

requirements.

Solution Explorer

+ 0 x

Expand Manual Motion and Homing, modify Manual Velocity and Jog Increment according to the

Test & X

510~ 8] £
@ & | ©-a | » General Settings Parameter Dynamics Online Functions
Search Solution Explorer (Ctrl+;) P~
fal Solution 'Test' (1 project) |
4 HJ Test + | Maximum Dynamics:
b @l SYSTEM +  Default Dynamics:
[
4 M_OT|ON - Manual Motion and Homing:
4 [[2] NC-Task 1 SAF
a [ NC-Task 1 SVE Homing Velocity (towards plc cam)
*8 Image Homing Velocity (off plc cam)
[ Tables Manual Velocity (Fast)
@ Objects Manual Velocity (Slow)
4 S Aves Jog | t (Forward
b asp Ads og Increment (Forward)
b PLC Jog Increment (Backward)
Figure 2.4.2

HIWIN MIKROSYSTEM CORP.
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2.5 Set monitor parameter

Set monitor parameter in the Monitoring, while setting, please set an appropriate range based on the user
scenarios. If it is too small, the controller would easily trigger an alarm; if it is too large, the controller would
have no effect in exception handling.

- Monitaring:

Position Lag Monitoring TRUE ﬂ TRUE B
Maximum Position Lag Value 5.0 F |mm
Maximurm Position Lag Filter Time 0.02 0.02 F |s

Position Range Monitoring TRUE T| TRUE B
Pasition Range Window 5.0 5.0 F |mm

Target Position Monitoring TRUE >l TRUE B
Target Position Window 20 20 F |mm
Target Position Monitoring Time 0.02 .02 F |s

In-Target Alarm FALSE ~lrase B
In-Target Timeout 5.0 F |s

Motion Monitoring FALSE ﬂ FALSE B
Motion Monitoring Window 0.1 F |mm
Motion Manitoring Time 05 F |s

Figure 2.5.1

2.6 Update controller setting

1. Click Activate Configuration to update the settings to the controller.

;j Test - TcXaeShell (Administrator)
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools Window Help

- BR-a-2 WY - ~ | Release ~ TwinCAT RT (x64) ~ P Attach... ~
Build 4024.22 (Loaded) ~ ;E; B2 @ |[@®[5]&] Test - || CP-4B66EA .
Figure 2.6.1

2. Click “OK” to restart TwinCAT System in Run Mode.

TcXaeShell X

o Restart TwinCAT System in Run Mode

Cancel

Figure 2.6.2

HIWIN MIKROSYSTEM CORP. 2-7
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3. Test run
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3.1 NC: Online

NC: Online interface in TwinCAT provides simple forward/backward motion and point-to-point motion.

The feedback status can be observed in this interface.

1. Switch the controller to Run Mode.

ﬂ Test - TcXaeShell (Administrator)
File Edit View Build
- | "a a -

d"
Build 4024.22 (Loaded) ~ | < & &Y . 2

Project Debug

TwinCAT TwinSAFE PLC Team Scope Tools Window Help
- ~ | Release ~  TwinCAT RT (x64) ~ P Attach... ~
L@ || @ | |98 | Test ~  CP-4BG6EA ~p=i

Figure 3.1.1

2. After selecting the device to perform test run (Devices — Device — Drive 1), switch the upper tab to

NC: Online.

Solution Explorer

@e-|e-a| -
Search Solution Explorer (Ctrl+))
R Solution ‘Test' (1 project)
rl “J Test
bl SYSTEM
b [ MoTION
4 @rc
b O test
(45| SAFETY
[ c++
& AmaLYTICS
4 /0
4 ¥ Devices
4 = Device 5 (EtherCAT)
B Image
*8 Image-Info
2 SyncUnits
Inputs
Il Outputs
& InfoData
B Drive 1 (E1 CoF Drive)
3 TxPDO 1

General EtherCAT DC Process Data  Plc Startup  CoF - Online  Online MC: Online
0 5089 Setpoint Position: mm]
. 0.0000
Lag Distance (min/max): _mm] Actual Velogity: [mmys] Setpoint Velogity  [mm/s]
0.0000 (0.000,0.000) | | 0.0000] | 0.0000 |
Override: [98] Total / Control Output:  [9%] Error:
DDDDD%| | DDD/DDD%H D{DxDJ‘
Status (log.) Status (phys) Enabling
[IReady FINOT Moving [ Coupled Made Ocontroller | Set
[ Calibrated [ Moving Fw [in Target Pos. [JFeed Fw
[JHas Job [ Moving Bw [in Pos. Range [JFeed Bw
Controller Kv-Factor: [mmys/mm] Reference Welocity: [mm/s]
[2200
Target Position [mm] Target Velocity [rmmys]
LSO |
== = + ++ ® =00
F1 F2 F3 F4 Fg [FQ

Figure 3.1.2
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3. Click Set in Enabling. Tick Controller, Feed Fw, Feed Bw and click OK, and the motor will be
enabled.

Solution Explorer

RE-|o-F| k= General EtherCAT DC  ProcessDota Plc  Startup Cof -Online Online NC:Online  NC: Functions
srch Sokition Exblorer (4 o
&) Solution Test' (1 project) \ 0.5636 Setpoint Position: __mm)
a Qi Test - ! : | a5689]
> @ SvSTEM Lag Distance (min/max). _mm)] Actusl Velocity [mmys) Setpoint Velocity. _[mmys]
+ i@ MOTION 0.0000 (-0.000, 0.165) -0.0000 0.0000
4 B NC-Tosk 1 SAF Override (%] Total /Control Output: (%] Error: )
31 NC-Task 1 SVB 100.0000 % 0.00/ 0.00% 0 (0x0)
*B |
ae T::?; Status (log) Status (phys) Enabling
Objects [ Ready FINOTMoving  [JCoupled Mode M Controlier
4 5 Aves [calibrated ] Moving Fw Min Target Pos A reed Fw
4 e Axis 1 [JHas Job [IMoving Bw in Pos. Range [Afeed Bw
> % Enc
b} Drive Controller Kv-Factor: [mm/s/mm) Reference Velocity. [hm/s]
Iae Ctl 1 1] 2200 ‘ﬁ]
b Inputs " N
b W Outputs Target Position: [mm] Tiarge( Ve!ogr, | SetEnabling X
4 B Axis2 0 0 |
i . oo
b %f Drive —— < Gy + DA FeedBw el
s Ctrl F1 F2 | F3 | F4
; Ovenide [%} -
b Inputs A
N I / z /O
il Nome Online Type  Size Ad.. Injout| o o
+ @i % Error code 0 UINT 20 710 Input
Figure 3.1.3

4. Use the buttons to perform test run. For functions of the buttons, refer to the table below.

Table 3.1.1

Button Description

F1 Fast backward motion, move with Manual Velocity (Fast) set in section 2.4.
Fo Slow backward motion, move with Manual Velocity (Slow) set in section 2.4.

+

F3 Slow forward motion, move with Manual Velocity (Slow) set in section 2.4.
++ : . . . ,

F4q Fast forward motion, move with Manual Velocity (Fast) set in section 2.4.

Perform point motion according to Target Position and Target Velocity set on NC:

Online page.

Stop the motion.

Reset.

e [ [
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3.2 NC: Function

NC: Function interface in TwinCAT provides various motion functions such as jog, point-to-point motion,

etc.
1. Continue

step 3 in section 3.1.

2.  Switch the upper tab to NC: Functions.

Solution Explorer

R] Solution Test' (1 project)
a4 Gl Test
b (@l SYSTEM
3 MOTION
[ e
(3] SAFETY
[ c++
&l AnaLYTICS
a /0
4 ¥ Devices
4 [ Device 5 (EtherCAT)
*8 Image
*8 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
B Drive 1 (E1 CoE Drive)
3 TxPDO 1
b [ RxPDO 1
b @ WcState
b @ InfoData
4 [ Drive 2 (E2 CoE Drive)
> TxPDO 1
b RPN 1

AV Y Y w

> 1 x Test & X

General EtherCAT DC

Process Data  Plc

Startup CoE - Online Online  MNC: Online NC: Functions

42 1 643 Setpoint Position: [mm]
\ . ‘ 0.0000
Extended Start

Start Mode: Absolute ~ Start

Targst Pasition f |om e

Target Velocity D [mrmn/s]

[JAcceleration: 0 [mm/s2]

[ Deceleration: 0 [mm/s2]  Last Time: sl
Clerk 0 [mm/s3]
Raw Drive Output

Output Mode: Percent ~ Start

Output Value: Cl 196] Stop

Set Actual Position

Absolue 90 ] st

Set Target Position

Absolute g p ] e
Figure 3.2.1

3. Select the motion function, enter the motion parameters and click Start to start the test run.

General EtherCAT DC

Process Data  Plc

] Setpoint Position:  [mm]
N 1.0000 o
Extended Start
Start Mode: Modulo plus direct.  ~ |Stﬁr‘t
Target Position: Absolute [mm] Stop
Relative
Target Velocity: Endless + [mmy/s]
[ Acceleration: Endless - [mm/s2]
Modulo
[[] Deceleration: Modulo shortest wa [mm/s2]  Last Time: ]
DJerk Modulo minus direct.  |[mm/s3] 14.77600
R Jog +
Raw Drive Output Jog -
Output Mode: +1 Start
+0.1
Cutput Value: +0.01 9] Stop
Set Actual Position +1D'DD1
Absalute -01 Set
- -0.01
Set Target Position - 0.001
Absolute Reversing Sequence Set
Start/Stop Sequence
Velo Step Sequence
Sinus Sequence (Bode)
Sinus Oscillation
Figure 3.2.2

Startup CoE - Online Online  NC: Online  NC: Functions
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Common features are described as follows:

Table 3.2.1
Name Description
Absolute motion, moves to an absolute position at the speed set on NC:
Absolute
Functions page.
Relative motion, moves to a relative position at the speed set on NC:
Relative
Functions page.
Endless rotation in forward/backward direction, moves at the speed set on
Endless +/-
NC: Function page.
J , Jog in forward/backward direction, its moving speed is set on NC: Function
og +/-
page and its moving distance is set to Jog increment in section 2.4.
) Point to point motion, moves back and forth between two absolute positions
Reversing Sequence
at the speed set on NC: Functions page.

HIWIN MIKROSYSTEM CORP.
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3.3 Coupling

When using multiple axes, the Coupling function can make the motion planning of one axis follow the

other axis.

1. Switch the controller to Run Mode.

\_f‘j Test - TcXaeShell (Administrator)

File Edit View Project Build Debug TwinCAT TwinSAFE

B-ra-s

)] - ~ | Release

> W
Build 4024.22 (Loaded) ~ | = ;=.@c @ |[@[7.] 98 | Test

Team Scope Tools Window Help

~  TwinCAT RT (x64) ~ P Attach... ~

~  CP-4BG6EA - E

Figure 3.3.1

2. Click the axis parameter (Motion — NC-Task 1 SAF — Axes — Axis 2) and switch the upper tab to

Coupling.

ﬁ Test - TcXaeShell (Administrator)

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Scope Tools
| B-m-2 | % T |9 - -] Relesse -] TwinCATRT (x64)

£ Build 4024.22 (Loaded) -| = & & [E]| R

Solution Explorer

‘ﬁ | Test

~ P Attach.. ~

Window Help
5" PLC_EcatSdoRea

- CP-4BGGEA - test -l -3

G- o a| s

General Settings Parameter Dynamics Online Functions Coupling Compensation

Search Solution Explorer (Ctrl+;) F-24
] Solution 'Test' (1 project) 88 0403 Setpoint Pos.. ]
2 v - 880895
a4 ol Test

b @l SYSTEM Master/Slave Coupling

4 |= MOTION Master Asis: Axis 1 v Couple

4 @] NC-Task 1 SAF
[B1 NC-Task 1 5VE Coupling Mode: Linear ~ Decouple

2B Image
[ Tables
[ Objects
4 T Aves
4 B} Axis 1
b & Enc
b =) Drive
Tag Ctrl
b Inputs
b M Outputs
4 B} Axis 2
b &, Enc
b =l Drive

Coupling Factor

Figure 3.3.2

Eem

ol[alla

Linear

3. Set the axis to be coupled in Master Axis. Select Coupling mode and set the relevant parameters.

Click Couple to complete axis coupling.
Enable all axes (refer to step 3 in section 3.1).

5.  When Axis 1 is used for NC: Online/NC: Function, Axis 2 will move together in coupling mode.
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This chapter introduces the setting of MC_Home homing with Touch Probe and limit switches. When
using this method for homing, PLC programming is required. Please refer to the related documents of
TwinCAT for PLC programming and MC_Home settings and methods.

1. Add object 60FD (Digital Input) to TXPDO and link the object to the PLC variable.
2. According to section 2.3, set the homing parameters of Touch Probe.

3. According to the motor direction of Homing Sensor search, please configure the 60FD PLC variables
Bit0 or Bit1 to bCalibrationCam in MC_Home. If the motor direction is positive, please configure Bit
1 (P_OT signal); if the motor direction is negative, please configure Bit 0 (N_OT signal).

GVL Motions.E1_ Home
MC Home
GVL_Motions.Axis_E1l —S|Axis B Done
Busy —GVL_Motions.El_HomeStatus.Busy
GVL_Motiocns.E1l_HomeExe Active - GVL Motions.El HomeStatus.Active
[| H Execute CommandAborted — GVL_Motions.El_HomeStatus.CmdAborted
GVL_Motions.El_HomePosition —Position Error —GVL_Motions.El_HomeStatus.Error
MC DefaultHoming — HomingMode ErrorID[—GVL Motions.El HomeStatus.ErrorID
—|Buf ferMode
—|0ptions
| MAIN.TxPDO 60FD Digitallnt.0|
H “ bCalibrationCam
Figure 4.1

4. Execute MC_Home and the motor will search for Homing Sensor at Homing Velocity (towards plc
cam). After touching limit switch, motor will search for the home position at Homing Velocity (off plc
cam) and latch it according to the Reference mode.

»  If the velocity for Homing Sensor search is too fast, the motor might be
disabled after touching limit switch, which is a normal phenomenon. Please
Note reduce the Homing Velocity (towards plc cam) and try again.
» In firmware version 2.8.8~2.8.10, there might be a failure when using Touch
Probe homing with limit switch. Please configure bCalibrationCam with other

signals or using internal homing for homing.

4-2 HIWIN MIKROSYSTEM CORP.



	Revision History
	Related Documents
	Preface
	Specifications of Software/Hardware
	Table of Contents
	1. Communication and module setup
	1.1 Introduction of human machine interface
	1.2 Connect to controller
	1.3 Prepare ESI files
	1.4 Search for the devices

	2. Axis parameters setup
	2.1  Set unit
	2.2 Set encoder parameter
	2.3 Set Touch Probe homing parameter
	2.4 Set motion parameter
	2.5 Set monitor parameter
	2.6 Update controller setting

	3. Test run
	3.1  NC: Online
	3.2 NC: Function
	3.3 Coupling

	4. Touch Probe homing

