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TN

1. Introduction

This document introduces how to setup entire environment for BECKHOFF TwinCAT engineering (XAE) on
AX58x01(2) evaluation platform. The IDE rely Microsoft Visual Studio 2010 / 2013. We can execute the
application through the mentioned IDE or pure BECKHOFF runtime package (XAR).

2. Requirements

Before starting to setup the environment, we should prepare some software and hardware. Of course, they
are all running based on general desktop PC with windows 10/ 11 operation systems. We list software /

hardware requirements as following:

[Software at EtherCAT MainDevice side]
® Windows 10/ 11 operation system
®  Microsoft Visual Studio 2010 /2013
® Beckhoff TWinCAT XAE v3.1.4022.28 or later

Figure 2-1

Note: You can download the BECKHOFF TwinCAT here.

6
Copyright (C) 2025 Reserved by ASIX Electronics Corporation, All Rights Reserved.


https://www.beckhoff.com/en-en/products/automation/twincat/

Alﬂh
ASIX AX58x01(2) TwinCAT User Guide

3. Basic Operation of TwWinCAT

Before starting up the AX58x01(2) series evaluation platform first time, you MUST download available
contents into AX58x01(2) series EEPROM first. If there are no available contents in AX58x01(2) series
EEPROM, the MCU will be reset forcibly by ESC.

Assume you already installed the BECKHOFF TwinCAT XAE in your environment.
Please follow below sections for EEPROM download.

3-1 Open XAE through Visual Studio 2010/ 2013

Open the XAE by clicking below system tray icon:

@ About TWinCAT...

o TwinCAT XAE (VS 2010)

Dd TwinCAT XAE (VS 2013)

Tools »

P Roalt ;
4= Realtime Settings...

Router

Cwm o 335PM
B O oo

Figure 3-1

3-2 Project creation & download EEPROM

Any common deploy or applications through TwinCAT XAE all should process under a TwinCAT project. We
create an empty TwinCAT project and scan out EtherCAT SubDevice that linked to the MainDevice. If you
have a Beckhoff real-time compatible network adapter (ex: Intel I-350) in the system, TwinCAT MainDevice
can bundle the adapter as main EtherCAT port. If you have 2 adapters, the second adapter can be used for
deploy redundancy. Whatever, you should create a TwinCAT project first for any EtherCAT related affairs
under TwinCAT XAE.
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Be Attention Please! The subsequent steps involve using AX58101_GpioAio for demonstration
purposes. If you are using other products of the AX58x01(2) series, you can also refer to it.

Please refer to below steps:

® Step 1: Click the “New TwinCAT Project...”.

Start Page & X

TwinCAT 3

ﬁ' Beckhoff News

i What's New in TwinCAT 3
winCAT 3.

Recent Projects

Figure 3-2

® Step 2: Specify “Name” and “Location” and click “OK”.

Figure 3-3
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® Step 3: Click the “TWINCAT -> Show Realtime Ethernet Compatible Devices...”

PLC TEAM TO

Restart TwinCAT
Restart TwinCAT (Config Mode)

Reload Devices

Toggle Free Run State

nline Data

File Handling
EtherCAT Devices

Target Bro

Figure 3-4

® Step 4: Make sure your network adapter installed BECKHOFF EtherCAT real-time driver If not installed,
please click “Install”.

Installation of TwinCAT RT-Ethernet Adapters. @

Ethernet Adapters Update List

=K 5;" Inztalled and ready to use devices(realtime capable)
HIES N Local Lan - TwinCAT Intel PCI Ethernet Adapter (Gigabit) #2

=4
Installed and ready to uge devices{for demo use only)
Compatible devices

Incompatible devices

Dizabled devices

Disable

™ Show Bindings

. e

Figure 3-5
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® Step 5: Please copy the ESI (EtherCAT SubDevice Information) file from the BSP directory:
“BSP_ROOT\SampleCode\(ANY_AX58X01_SERIES)\For_TwinCAT\ESIV’

»
Mame Date moedified Type Size

3 Quick access

I Deskt @ AX52101_GPIO_2Bit AIO_16Bit 2025/7/28 T 5 12:49 XML File KB

esktop
4 Downloads
[ Documents
Figure 3-6

® Step 6: Copy the AX58x01 series ESI file to TwinCAT directory:
“C:\TwinCAT\3.1\Config\lo\EtherCAT\

« v A » ThisPC » Local Disk(C:) » TwinCAT » 3.1 » Config » lo » EtherCAT
Mame - Date modified Type Size
7 Quick access

0 Deskiop Beckhoff AXSxxx File folder

RES File folder
& Dovnloads @ AX58101_GPIO_8Bit_AIO_16Bit XML File ITKB
=] Documents @ Baliou_GPIOIN XML File 5KB
&=| Pictures @ Beckhoff AT200c XML File 5,032 KB
ESl G Beckhoff ATHZxxx XML File 439 KB

Figure 3-7

Note: If the ESI file already exists in C:\TwinCAT\3.1\Config\lo\EtherCAT, you must overwrite it.
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ASIX

Step 7: Click “TWINCAT -> EtherCAT Devices -> Reload Device Descriptions”.

HELP

TwinCAT RT (: M userDigi

Restart Tw
Reload Devi

Scan

Toggle Free Run &

nline Data

ub Items

oupler/IP Link Re
A

Update Firmware/E

Show Realtime Ethernet Compatible Devices...

File Handling

Selected Item

EtherCAT Devi ETG Wel

Target B

Filter Designer Manage User Defined Whitelist ..
Manage User Defined Blac

About TwinCAT

Figure 3-8

Step 8: Plug USB power to any of the AX58x01 series evaluation platform and connect ESC port0 to
TwinCAT MainDevice port (generally PC or IPC).

B

[ilzz]
A

550
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® Step 9: Right-click on “lIO / Devices” and select “Scan”.

DEBUG ~ TWINCAT TV

Ins

Shift+Alt+A

Figure 3-10

® Step 10: Choose main network adapter.

1 new 10O devices foun: X ]

[V fievice 7 [EiherCATT Tlacal Can - (intellH] Ethemnet Server Adapter [350:T]

Ok

Figure 3-11

® Step 11: Click “Yes”.
Microsu‘FtVisual Studio > I

Figure 3-12
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® Step 12: Click “Yes”.

Microsu‘FtVisual Studic it I

Figure 3-13

® Step 13: Double click “Device N (EtherCAT)” and you will see the TwinCAT MainDevice scanned out the
EtherCAT SubDevice

FILE EDIT WVIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC TEAM  TOOLS 1 DRIVER

X 1 p Attach._. ~ ; 3 TwinCAT RT (x

| General | Adapter | EtherCAT | Online | CoF - Onlins |

No Addr  Mame State CRC
&1 1001 Box 1 {PR0000200 ROO111000) INIT INIT_ERE 0 I
3 (EtherCAT)
.ﬂ Image
&% Image-Info
Wy Input Actual State: OF Counter Caclic Quened
I"ﬂ'::m [ Init | [Pre-Op | [Sofe-Op] [ Op ] | Send Frames 4892 + 228
= I‘-‘{_'F [ CouCRC | [ ClearFomss | | Fromes/se 400 + 33
na Lost Frames 0 + 0
Tx/Rx Errors il {0
Figure 3-14
13
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® Step 14: Select the SubDevice, right-click and choose “EEPROM Update...”

| Genersl | Adapter | EtherCAT | Online | CoE - Online |

No Addr  Name State CRC
L |1 1001 Box1 (P20 ] RO01110003 INIT INIT EER

Request TNIT' state
Request 'PREOP’ state
Request 'SAFEQP' state
Request 'OP' state

Request 'BOOTSTRAP' state

Clear 'ERROR! state

EEPROM Update...

Firmware Update...

Artual Btate: OF Advanced Settings... vclic Cueved
[ Init | [Pre-Op | [Safe-O Properties._ 7183 + 7502
[ CkaCRC | [ Ch 0o t 5
Export... + 0
1TAT L1V Ill D
Figure 3-15

® Step 15: Select the ESI file for your AX58x01 series application and click “OK”.

Notes: If several items have the same name, please select the item with the “ProductCode” and
“RevisionNo” values that matching your target ESI file.

Write EEPROM X

Available EEPROM Descriptions: [[] Show Hidden Devices

Cancel

=-{@ ASIX Electronics Corporation

- E A<58101_EVE

- 1 4X50101_GPIO_8Bit_AID_1EBit (1879179268 ! 1048576)
- 252 Beckhoff Automation GmbH & Co. KG

E]l&XSBIUl_GPIO_BBit_AIO_lSBit.)unltE I

16 = <Devices>
17 = <Device Physics="YY">
18 <Type ProductCods"#x70020004"|Revisionlioq4"#x00100000"pAX58101 GPIO 8!
19 <Name>AX58101 GPIO 8Bit AIO 16Bit</Name>
2 = <Info>
21 = <StateMachine>

Figure 3-16
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® Step 16: Wait for progress bar at lower right corner of the TwinCAT screen.

Figure 3-17

® Step 17: Select “Device N (EtherCAT)”, right-click and choose “Remove”.

+ Device 2 (EtherCAT)
.# Image
a+ Image-Info Ad ing Itern.__ Shift+Alt+A
2 Del

Ins

Change Metld...
Save Device

Append Eth

Append O

Online
Online Rel

Online Delete

Figure 3-18

® Step 18: Click “Yes”.

Microsoft Visual Studio : @

'Device 2 (EtherCAT)' and all its contents will be removed from
l % TwinCAT Project12".

[vesn [ moaw

Figure 3-19
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® Step 19: Execute “Scan” again (repeat Step 7 ~ 11) and you will see below screen. Assume AX58x01
series did not download available firmware with SubDevice Stack Code yet. So, the state field “INIT
INIT_ERR” is properly / reasonable.

General Adapter EtherCAT Online  CoFE - Online

Mo Addr  Name State CRC
i 1 1001 Box 1(AX58101_GPIO_8Bit_AID_16Eit) IMITIMIT_ERR 0

If there is an available firmware with SubDevice Stack Code in AX58x01 series, you should see below
screen. The “State” field is “OP” mode.

General Adapter EtherCAT Online  CoE - Online

Figure 3-20

MNa Addr  Mame State CRC
1 1001 Box 1(AX53101_GPIO_8Bit_AID_16Bi) op 0

Notes: Please refer to AX58x01 series user guide the Chapter download firmware.

Figure 3-21
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4. AX58x01 Series ESI File Adding Secondary Vendor ID

AX58x01 series ESI file added the secondary vendor ID. The “E” indicates the secondary vendor ID (which is
available for all vendors) and is intended to be used for development products. Secondary vendor ID are not
valid for final EtherCAT products and the final product vendor need to assign their own vendor ID to their final
product.

Because the AX58x01 series ESI file changed, so, if you already have any of the AX58x01 series products
you must upgrade the firmware (refer to AX58x01 series user guide) and the EEPROM (refer to Chapter 3).
Please note! The early AX58x01 series firmware doesn’t match the new ESI (which added a secondary
vendor ID) file.

You can see any of the AX58x01 series product ESI file in the “PROJECT_ROOT/ For_TwinCAT/ESI” folder
that the vendor ID was changed “E0000B95”.

Mame Date modified Type Size
E AXSE101_GPIO_8Bit_AIO_16Bit 2025/7/28 T 2F 12:49 XML File ITKB
Figure 4-1

Open the ESI file and will see the vendor ID.

—<EtherCATInfo xsi:noNamespaceSchemalocation="EtherCATInfo.xsd" Version="1.6">
-<Mepndors

<Id>#xE0000b95 </Id>

<MName>ASIX Electronics Corporation</Name>

Figure 4-2
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4-1 Expected Errors During CTT Certification

According to the ETG9002 EtherCAT Vendor ID Policy information, since the Secondary Vendor ID is not the
final product, so, In the context of conformance testing a Secondary Vendor ID is not considered a valid

Vendor ID.

The picture below shows the description of CTT Secondary Vendor ID test item.

=@ TF-1300 EtherCAT Slave Informati
-)- @) General ES| plausbility

°
@ Device RevisionNo
@ ES! Port Type Consistency
@ Number of Offine Dictiona
@ Device:Name
(O Device:HideType
@ Device GroupType

Project Explorer v o X
- =8 TestProject Al
- Tests
—}-F& EtherCAT

Test  Start Page EtherCAT MainDevice Slave1 AX58101_GPIO_8Bit_AK
Settings
Test Repetttions: |1 [[] Run selected tests for all SubD:

[] Update logger in real time

[C] Run test cases in random order
[[] Reload the online Object Dictio
[J Cancel test on first emror

[[] Run tests for selected configur:

Test Report: None v

SubDevice Configurations Test Set  Test Description

De M 0 Pre Condition:
- e Get Vendor ID from ESI fle
+-@) Comparison ESlto SlI i
+ Comparison ESIto ESC st X ' -
¥ : Comparison ES|to onhneR;% Check if Vendor ID is an secondary Vendor ID (highest nibble = 0xE)
+-@) Obsolete ES| Blements Post Condition:
+-@ Reserved ES| Blements Enror f device has a secondary Vendor ID
+-@) RxPdo Tests References:
+-@) TxPdo Tests ETG.1000
+)-@) Fmmu Tests
+-@ Device DataType Tests
Figure 4-3

To resolve this issue, users should refrain from using the Secondary Vendor ID, and this will ensure them to

pass the conformance test.
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5. PLC Application

Here will introduces the setup procedure and manipulation about TwinCAT PLC program for the
demonstration with AX58x01 Reference Design.

Before starting, assume the AX58x01 device has been firmware and EEPROM programmed with a suitable
reference design, and can be brought into OP mode on TwinCAT MainDevice. For example, it shall look like
this for “AX58101_GpioAio”.

General Adapter EtherCAT Online CoE - Online
No Addr  Name State CRC
N 1001  Box 1(AX58101_GPIO_8Bit_AIO_16Bit) OoP 0
Figure 5-1

5-1 Import PLC Source Package

The PLC program source package has come with AX58x01 Reference Design BSP, you can find them in the
path below

® AX58101(2)_BSP
[ | Ax58101_GpioAio
BSP_ROOT\SampleCode\Ax58101_GpioAio\For_TwinCAT\PLC\AxGpioAio_v100.tpzip

[ | Ax58101_MotorControl
BSP_ROOT\SampleCode\Ax58101_MotorControl\For_TwinCAT\PLC\AxMotorControl_v100.tpzip

The import procedure for the above PLC program packages is the same. For example, to import the
AX58101_GpioAio, please follow the steps below.

® Step 1: Right-click on “PLC” entry and select “Add Existing Item...”

Solution Explorer AR Il AX53101_GpioAic # X
a | °-5 & | l General Plc Settings
Search Solution Explorer (Ctrl+;) P~
2] Solution 'AX58101_GpioAio' (1 project) TWInCAT System Manager
4 | AX58101_GpioAio ﬂ v3.1 (Build 4213)
b |4l sYSTEM

E MOTION TwinCAT PLC Server
9 Add New Item... Ins
| SAFETY Fﬂ_ _

Cos 0 Add Existing ltem... shift+Alt-A |

4 /O Add Project from Source Control...
4 *R Devices Paste Ctrl+V
4 == Device 2 (EtherCAT)

0l Image Paste with Links
*H Image-Info Hide PLC Configuration

b 2 SyncUnits

[ Inputs

b Outputs

P & InfoData

b B Box 1(AX58101_GPIO_8Bit_AIO_16Bi

ﬁ’ Mappings

Figure 5-2
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® Step 2: Select the PLC package.

Here shall select the package in the path:
BSP_ROOT\SampleCode\Ax58101_GpioAio\For_TwinCAT\PLC\AxGpioAio_v100.tpzip.

&4 Open x
« v T <« SampleCode » Ax58101_GpioAio » For_TwinCAT » PLC ~ O Search PLC -]
Organize + MNew folder == ~ TH o
(o) Name Date modified Type Size
# Quick access i
I Desktop i AxGpioAio_v100 2025/1/17 T4 01:49 Compressed (zipp... 11,756 KB
# Downloads
|5 Documents
= Dichirac ¥
File name: | AxGpioAic_v100 \,‘ Plc Project File (*.pleproj; ...)
Figure 5-3

Then you will see the result as the below figure.

4 [Of pLC

b [ External Types
[ [«3] References

1 DUTs
3 GVLs
b 3 POUs
B[ VISUs
915 AxGpioAio_v100.tmc
{dl GlobalTextList
[ E;] PlcTask (PlcTask)
ﬁ Visualization Manager
4 O} AxGpioAio_v100 Instance
P PlcTask Inputs
- [l PlcTask Outputs

Figure 5-4
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® Step 3: Check if the “Referenced Task” exists. If it does, jump to Step 10; otherwise, continue with the
following steps.

a4  5YSTEM
¥ License
4 @ Real-Time

(1 1/0 Idle Task
4 12 Tasks

[E1 PlcTask
SI= Router
%n Type System
TcCOM Objects
=] MOTION
4 [ pPLC
4 [ AxGpioAio_v100
4 =) AxGpioAio_v100 Project
b [ External Types
P 23 References
1 DUTs
3 GVLs
b [ POUs
b [ VISUs
215 AxGpioAio_v100.tmc

4 - PlcTask (PlcTask)
=) MAIN
ﬁ'ﬂsua\lzatmn Manager

4 O} AxGpioAio_v100 Instance

P PlcTask Inputs
b [l PlcTask Outputs

Figure 5-5

® Step 4: Right-click on “SYSTEM -> Tasks” and select “Add New Item...”

Search Solution Explorer (Ctrl+;) Je

fal Solution 'AX58101_GpioAio' (1 project)
4 o AX58101_GpioAio
4 [ SYSTEM
¥ License

b @ Real-Time

1 Add Mew ltem...
' Add Existing ltem...

== Routes
¥n Type System
[28] TcCOM Objects
MOTION
y PLC
4 [T AxGpioAio_v100

Shift+Alt+A

Figure 5-6
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® Step 5: Type “Plc Task” on “Name” field and click “OK”.

M ame:

| (] |
| Cancel |

Type
@ TwinCAT Task

1 TwinCAT Task Wwith Image
71 TwinCAT Job Task [wWorker Task)

) TwinCAT Wirtual Task

Figure 5-7

| AxGpicAio_v100
4 B AxGpioAio w100 Project

® Step 6: Click “AxGpioAio Project -> Add -> Referenced Task...”

b [ External Types Login
P |:3] References L‘,;I Build
[3 DUt Rebuild
3 GVLs Check all objects
b [3 POUs
b3 VISUs Clean
213 AxGpioAio_v100.tme Add & PoU...
ﬂ G.Ioba!Tex.tLlst *3  Add Solution to Source Control... & POU for implicit checks...
ﬁ Visualization Manager % o
4 O} AxGpioAio_v100 Instance Export to ZIP ) _
b PlcTask Inputs Import from ZIP Global Variable List..
b [l PlcTask Outputs B Export PLCopenXML.. [Z1 Referenced Task...
EAFETY % Import PLCopenXML... Visualization...
[k ++ -
P 0 X Remove Del Recipe Manager...
4 " Devices Save as library ... Image Pool..
B= i =0 |nterface...
4 = P:wce?_ (EtherCAT) Save as library and install ... fenace
Image g  Parameter List...
*B | mage-Info e Open Folder in File Explorer Text List
P2 SyncUnits A Properties Alt+Enter B Class Diagram
b Inputs — —
Figure 5-8
22
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® Step 7: Select the “Plc Task” and click “Open”.

e Referenced Task

Available Tasks:

e 135

FlcTask

Create New Task

Figure 5-9

® Step 8: Right-click on “AxGpioAio Project -> Plc_Task -> Add” and select “Existing Item...”

4 PLC
4 [} AxGpioAic_v100
P [ External Types
P[5 References
3 DUTs
[ GVLs
b [3 POUs
b 3 VISUs
213 AxGpioAio_v100.tmc
L4 GlobalTextlist
ﬁ Visualization Manager Add '
4 O} AxGpiohio_v100 Instance Assign to task
P PlcTask Inputs

‘0 Existing ltem... Shift+Alt+ A

Export to ZIP
[ PlcTask Outputs partte
i SAFETY X Delete Del
bed v #  Properties Alt+Enter
4 & o
Figure 5-10
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® Step 9: Select the “AxGpioAio -> POUs -> MAIN” and click “OK”.

Input Assistant X

Textsearch Categories

Programs a  MName Orign
=1} AxGpioAio_vi00
=-I2 Pous
+-{} visuElems
Structured view
Insert with arguments Insert with namespace prefix
Documentation:

PROGRAM MAIN

Cancel

Figure 5-11

® Step 10: Right-click on AxGpioAio PLC Project -> Propertice -> Visualization Profile -> Select your
lib version -> Active and save it.

ALl AxGpicAio w100

Solution Explorer

@ o-sa@ s -
Search Solution Explorer (Ctrl+;)

fa] Solution 'AX58101_GpioAio (1 project)
4 o AX58101_GpioAio
4[] sysTEM
% License
b @ Real-Time
b Tesks
Stz Routes
U5 Type System
[E5] TeCOM Objects

b [3 External Types
b (i3l References
3 DU
3 GVLs
4 POUs
3 VIsUs
913 AxGpioAio_v100.tmc
{idl GlobalTextList
4 [f PlcTask (PlcTask)
] MAIN
4] Visuzlization Manager
4 O} AxGpicAio_v100 Instance
3 PlcTask Inputs
b W PlcTask Outputs
[ sareTv
C++
4 170
4 *% Devices
4 == Device 2 (EtherCAT)

*8 mane
Solution Explorer

- -

Login
Build
Rebuild

Ee

Check all objects
Clean

Add

Export to ZIP
Import from ZIP

Export PLCopenXML...
Import PLCopenXML...

X g &

Remove

Save as library ...

Save as library and install ...
Open Folder in File Explorer
A Properties

Add Selution to Source Control...

Common
N/A N/A
Compile
Licenses Solution options
Statistic Visualization Profile 3
SEC Spedific Profile:
Visualization 2
.. = i ization B
isualization Profile 4
Static Analysis Name Active
e ‘ = Beckhoff Automation GmbH
AR = @ VisuFlemEvent Table
Compiler Warnings = 1020
UML Bl EvertTable
b
Del
Alt+Enter

Figure 5-12.
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® Step 11: Right-click on “AxGpioAio Project” and select “Build”.

b O} AxGpicfio_v100 Instance Login
I'% E“’:Ffw E Build. |
4 /o Rebuild
4 % Devices Check all objects
4 == Device 2 (EtherCAT) Clean
+a Image Add N
+B |mage-Info
b2 SyncUnits *3  Add Selution to Source Control..,
4 Inputs Export to ZIP
b M Outputs Import from ZIP
P @ InfoData
b B Box 1 (AX58101_GPIO_8Bit_AIC & Export PLCopenXML..
ﬁ:l Mappings g Import PLCopenXML...
X Remove Del

Save as library ...

Save as library and install ...
¢* Open Folder in File Explorer
& Properties Alt+Enter

Figure 5-13
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5-2 AxGpioAio PLC Operation

Here introduces the manipulation about AxGpioAio PLC program.
If the PLC program package has imported successfully, the PLC PD entries under instance node shall look
like the figure below.

Yellow color indicates the software variables are used for read PD iProcess Datai iniut from SubDevice.

4 [} AxGpiehio_v100

b %5 AxGpioAio v100 Project
AxGpioAio v100 Instance
] PlcTask Inputs
#1 MAIN.ioDigitallnput3Bit
# MAIM.ioAnaloglnput16Bit
4 [ PlcTask Outputs
- MAIM.ioDigitalOutput8Bit
&+ MAIM.icAnalogQutput16Bit

4 V0

4 ‘G% Devices

4 == Device 2 (EtherCAT)

*® Image
+B |mage-Info
2 SyncUnits

Inputs
[ Outputs
& InfoData
Wl Box 1 (AX58101_GPIO_8Bit_AIO_16Bit)

Figure 5-14

v v v v v

5-2-1 PD Link

TwinCAT XAE provides a powerful function that software variables could link to PD of EtherCAT SubDevice.
In this application, we use many 4 PD links for access digital and analog input / output of EtherCAT
SubDevices. We declare the PD (Process Data) in ESI file for each known EtherCAT SubDevices. TwinCAT
XAE list all available PDs of every EtherCAT SubDevices after scanning them out. We can assign some
software variable mapping to some PD in the list under “IO” entry so that the application could access the PD
directly. But please attention, all PD links should have same data types (ex: BYTE - BYTE, WORD -
WORD) between software variables and PDs.

We illustrate procedure of PD link here. If you want to create a PD link, please follow below procedure:
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® Step 1: Right-click on specific software variable and select “Change Link...”

4 [ PLC

AxGpiofio_v100

=] AxGpioAio_v100 Project

4 O} AxGpioAio_v100 Instance
P PlcTask Inputs

3 MAIN.ioDigitalinput8Bit -
# MAIN.ioAnalognput16Bit  [umiamonange Link...
4 [ PlcTask Qutputs Clear Link(s)
E» MAIN.ioDigital Output2Bit Gaoto Link Variable
B MAIN.ioAnalogOutput168it Take Mare Over from linked Variable
(43 SAFETY
E Co+ Display Made 3
4 I/a Move Address...
Pl “"E Devices 53 ) )
4 =% Device 2 (EtherCAT) Online Write...
+d Image Online Force...
=8 Image-Info Release Force
- - .
b & SyncUnits £ AddtoWatch
b Inputs
b W Outputs Remove from Watch
Figure 5-15
® Step 2: Select specific PD and click “OK”
B Attach Variable MAIN.ioDigitallnput8Bit (Input) bt
o | W Show Yariables
(® Unused
() Uzed and unused
[ Exchude disabled
Exclude other Devices
Exchide same Image
[®] Show Tooltips
[ Sart by &ddress
[] Show Y ariable Groups
Show ariable Tppes
[] tdatching Type
Matching Size
] &N Types
Array Mode
Offzets
[] Continuous
[] Show Dialog
Warable Name / Comment
[J+# [JHand over
A1 Take over
Corcel
Figure 5-16
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Then you will see the black arrow icon appears.

=] AxGpioAio_v100 Project
4 O} AxGpioAio_v100 Instance
4 PlcTask Inputs
% MAIN.iocAnaloginput16Bit
4 [ PicTask Outputs
&, MAIN.ioDigitalOutput8Bit
& MAIN.ioAnalogOutput16Bit
[ SAFETY
[ c++
4 o
4 Devices
4 =% Device 2 (EtherCAT)
*8 Image
*® |mage-Info
b 2 SyncUnits
4 Inputs
b [ Outputs
b @ InfoData
4 B Box 1 (AX58101_GPIO_8Bit_AIO_16Bit)

4 Digital Input Mapping
Hlnput Byte

3 Analog Input Mapping

b [l Digital Output Mapping

b [ Analog Output Mapping

Figure 5-17

If you want to check out linked PD, just right click on the software variable and select “Goto Link Variable”.
If you want to check out linked software variable while mouse focus the PD, just do same above motion.

4 [Of pLC
4 [} AxGpioAio_v100
b G AxGpioAio_v100 Project
4 O} AxGpioAio_v100 Instance
4 PlcTask Inputs
M Change Link...

# MAIN.icAnaloglnput16Bit
4 [l PlcTask Outputs . Clear Link{s)

AX58x01(2) TwinCAT User Guide

E- MAIN.ioDigital Qutput8Bit I Goto Link Variable

B MAIN.ioAnalogOutputT6Eit Take Mame Over from linked Variable

(42| SAFETY
E C++ Display Mode
4 /0 Move Address...
4 “é Devices . .
4 = Device 2 (EtherCAT) *] RS
8 Image Online Force...
B |mage-Info Release Force
b 2 SyncUnit
= Gynelnits 2 Add to Watch
b Inputs
b Wl Outputs Rernove from Watch
Figure 5-18
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If you want to clear the link, just right click on the software or PD and select “Clear Link(s)".

4 PLC
4 [ AxGpioAio_v100
P EMGpinAin_ﬂDﬂiject
4 I} AxGpioAio_v100 Instance
a PlcTask Inputs

g4 MAIN.icDigitallnputB8Bit
- . = M Change Link...

# MAIN.icAnaloglnput16Bit
4 [ PlcTask Outputs I;?( Clear Link(s) I
E- MAIN.ieDigital Qutput8Bit Goto Link Variable
& MAIN.ioAnalogOutput168it Take Mame Over from linked Vanable
(43 SAFETY
E Ct+ Display Mode r
4 %] Mawve Address...
4 Devices
= . .
4 = Device 2 (EtherCAT) 3
+0 Image Online Force...
+a Image-Info Release Force
- I ™
b & SyncUnits £ Addto Watch
b Inputs .
b W Outputs Remove from Watch

Figure 5-19

5-2-2 Link Reference

In this application, the PLC reference PDs as below table.

AxGpioAio
Software Variable PD Description
MAIN.ioDigitallnput8Bit InputByte PD link for digital input in 8bit.

MAIN.ioAnaloglnput16Bit InputWord PD link for analog input in 16bit.

Table 5-1
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5-2-3 Execution PLC

If you understand and ready for above mentioned chapters, here we can start to execute the PLC program.
We should active / re-active the TwinCAT configuration after any configurations changed or your TwinCAT
MainDevice in configure mode.

Note: You MUST setup PD link so that TwinCAT MainDevice can let the SubDevice enter OP mode.

" AxGpioAio v100

Solution Explorer * I X
@ o-- a@| F
Search Solution Explorer (Ctrl+) P

fad Solution 'AX58101_GpioAin' (1 project
4 J] AX58101_GpioAio

b SYSTEM

MOTION

4 PLC
O] AxGpicdio_v100
b = AxGpioAio_v100 Project
b L} AxGpioAio_v100 Instance

% e Active configuration will take all
4 = o changes effect and let TwinCAT

4 % Devices master enter running mode
4 =% Device 2 (EtherCAT)

Figure 5-20

Please follow below steps for execute PLC application:
® Step 1: Confirm the device in “OP” state

General Adapter EtherCAT Online | CoE - Online

No Addr  Name State CRC
i 1 1001 Box 1{AX58101_GFIO_BBit_AID_16Bit) 0

Figure 5-21

® Step 2: Click “Login”

© AxGpioAio_v100

MO

<Local> - _ e - | i

Solution Explorer
-
@ o-- alp - General Adapter EtherCAT Orline  CoF - Orline
Search Solution Explorer (Ctrl+;) P~
%] Solution 'AX58101_GpioAio' (1 project) - Mo Addr | Name State CRC
4 il AX58101_GpioAio LN 1001 Box 1(AX58101_GPIO_8Bt_AIO_16B) oP 0
b @ SYSTEM
MOTION
Figure 5-22
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® Step 3: Click “Yes”

TwinCAT PLC Contral >

Lpplication Port_B51' does not exist on device 'AX58101_Gpiodio'. Do wou want to
create it and proceed with download ?

fes Mo Details. ..

Figure 5-23

® Step 4: Click “Start” icon

i AxGpioAio_v100

Solution Explorer
Glo-=a|lp-=
Search Solution Explorer (Ctrl+;) P~
5] Solution 'AX58101_GpioAia' (1 project) - No Addr Name State CRC
4 ] AX581071_GpioAio B 1001  Box 1(AX58101_GPIO_8Bit_AIO_16Bit) oP 0
bl SYSTEM
MOTION
Figure 5-24

® Step 5: Double click “Visualization” to let PLC GUI pop out

4 [ ruc
a4 AprinAio_ﬂDD

I [ External Types
I [-.5] References
3 DUTs
[ GVLs
b 3 POUs

+f Visualization
ArcbpioAio_v 1D0Imc
&d GlobalTextList

bG8 PlcTask (PlcTask)
ﬁ Visualization Manager

Figure 5-25
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If you want to play this GUI, please turn on the power by clicking “PWR” button.
Each field description as following:
Highlight 1: Power button.
Highlight 2: 8 LEDs indicates digital input from “DIP Switch” of EXB-ADIO board.
Highlight 3: 8 toggle switches for control digital output to “LED” of EXB-ADIO board.
Highlight 4: Hex value indicates analog input from “ADC” voltage of EXB-ADIO board.
Highlight 5: Input hex value here for control analog output to “DAC” voltage of EXB-ADIO board.

00000000

$000000 0

AMALOG INPUT AMALOG QUTPUT
0x0B4A | 0x0000 FWR

g
4 5 -@l

Figure 5-26

5-2-4 Adjustable Factors

This PLC example supports GPIO/AIO example programs for AX58101(2). Since the ADC and DAC
resolution of the MCU peripherals may vary between models, the voltage display gauge in this PLC example
also needs adjustment to reflect the actual voltage. The following explains how to make these adjustments.

According to the formula, we can adjust the following parameters

ADC Formula:

estimatedADCVoltage = ((floatAnaloglnput-floatReferenceAdcOffset) / (floatReferenceAdcBase-
floatReferenceAdcOffset)) * floatReferenceVoltage

DAC Formula:
estimatedDACVoltage = (floatAnalogOutput / floatReferenceDacBase) * floatReferenceVoltage
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floatReferenceVoltage : BEAL := 3.3;
floatReferencehdcBase : REAL := 4055
floatReferencelidcOffset : BEEAL :=
floatReferenceDacBase : REAL := 40855
floatinaloglnput : EEAL :=
eatimatedhDCVoltage : BEAL := 0O
floatinaloglutput : BEAL := 0;
estimatedDACVoltage : BEAL := 07
Figure 5-27

©0000000

00000000

0x0000

0x006C PWR
ADC value (12bit) from PD
Estimated input voltage = 0.08 v.

Figure 5-28

00000000

20000009

Type DAC value (12bit) to PD
Estimated output voitage = 0.00 v.

==

Figure 5-29
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5-3 AxMotorControl PLC Operation

If your PLC project has been imported successful, you will see related software variables listed under
“AxMotorControl_vXXX Instance”:

Yellow color indicates the software variables are used for read PD iProcess Datai iniut from SubDevice.

PLC
4 AxMotorControl_w120

4 O] AxMotorControl_v120 Instance
R Plc%asklnputs
MAIN.aAmsMNetid
GV _Main Axes[0] piStatus\Ward
GV_Main.Axes[0]. piPositionActualValue
GV_Main Axes[0] piVelocityActualValue
#1 GV_Main.Axes[0]. piModes0OfOperationDisplay
4 [ PlcTask Outputs
E- GV_Main.Axes[0]. poContral\Ward
Er GV_Main.Axes[0].poTargetPosition
B GV_Main Axes[0] poTargetVelocity
Er GV _MainAxes[0]. polModesCfOperation

&
&F
&
&

Figure 5-30
5-3-1 PD Link

TwinCAT XAE provides a powerful function that software variables could link to PD of EtherCAT SubDevice.
In this application, we declare the PD (Process Data) in ESI file for each known EtherCAT SubDevices.
TwinCAT XAE list all available PDs of every EtherCAT SubDevices after scanning them out. We can assign
some software variable mapping to some PD in the list under “IO” entry so that the application could access
the PD directly. But please attention, all PD links should have same data types (ex: BYTE - BYTE, WORD
- WORD) between software variables and PDs.

We illustrate procedure of PD link here. If you want to create a PD link, please follow below procedure:

® Please follow steps below then press “OK” to complete PD link of “MAIN.aAmsNetld” variable.

T Solution 'AX58101_MotorControl' (1 project)
4l AX58101_MotorControl

B Attach Variable MAIN.aAmsNetld (Input)

bl SYSTEM
MOTION []  Showaratles
4 @ roc ® Unused
4 [ AxMotorCentrol 120 O Used and unused
3 ;T;J AxMotorControl_v120 Project [ Exclude disabled
4 07} AxMotorControl_v120 Instance Exclude other Devices
a Pl Task lno e Exclude same Image
23 MAIN.aAmsNetld bdshddr W] Show Toolips
1 V_Main.Axes[U].piStatusWord SARGhangelfink= Lo retid > 1B 1550.0, AMSNETID [6.0] [ Sort by Address
F GV_Main.Axes[0] piPositionActualValue X Clear Link(s) [[] Show Variable Groups
' GV_Main Axes[D].piVelocityActualValue Goto Link Variable Show Variable Types
& GV_Main.Axes[0] piModesOfOperationDisp
4 1 PIcTask Outputs Take Name Over from linked Variable [ Matching Type
%+ GV_Main Axes[0].poCentrolWord Move Address... ﬁ‘a;nhmg Size
B GV_Main.Axes[0].poTargetPosition EITETS
+3  Online Wiite... finay Mode
- GV_Main Axes[D].poTargetVelocity 53 )
i GV_Main. Axes[0].poMadesOfOperation el Dlfsets
(7] SAFETY Release Force [ Continuaus
et £ AddtoWatch [ Show Disleg
4 JED Remove from Watch Watiable Name / Comment
evICes
4 = Device 2 (EtherCAT) & BIGEEL e
B lmoge 1 Takedler
*8 Image-Info
b2 SyncUnits cancel | ok
Figure 5-31
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Then you will see the black arrow icon appears.

Pl @AXMDtDI’CDntFD'_\ﬂ 20
T AxMotorControl_v120 Project
4 O AxMotorCaontrol_v120 Instance
4 PlcTask Inputs
# GV_Main.Axes[0].piStatus\Word
# GW_Main.Axes[0].piPositionActualValue
#1 GV_Main.Axes[0]. piVelocityActualValue
# GW_Main.Axes[0].piModesOfOperationDisplay
4 [ PlcTask Outputs
B GV_Main.Axes[0].poControl\Ward
B+ GV_Main.Axes[0].poTargetPosition
Er GV_Main.Axes[0]. poTargetVelocity
B GW_Main.Axes[0].poModesOfCperation

Figure 5-32

® Next, you need to complete remaining PD link in the same way.

Link “GV_Main.Axes[0].piStatusWord” variable.

] Solution 'AX38101_MotorControl' (1 project)
4 ] AX58101_MoterControl
b [l svsTEM

AxMatorCantrol_v120 Project
4 I AxMotorControl_v120 Instance

4 PicTask Inputs
21 GV_Main.Axes[0].piStatusWord

1

Rl e
1 GV_Main.Axes[0] piVelocityActualValue

%1 GV_Main.Axes[0] piModesOfOperationDisplay

4 [ PicTesk Outputs
- GV_Main.Axes[0].poCantrolWord
- GV_Main.Axes[0].poTargetPosition
e GV_Main.Axes[0] poTargetVelacity
- GV_Main.Axes[0].poModesOfOperation

4 " Devices
4 = Device 2 (FtherCAT)
*® Image
*H Image-Info
b 2 SyncUnits

B Attach Variable GY_Main.Axes[0] piStatusWord (Input)

Search:

b 10
=%, Devices
4% Device 2 (EtherCAT)

B8 SyncUnits
e <defaults
-7 PleTask

-4 State > 1B 1570.0, UINT [20]

#1 SlaveCount > 1B 1572.0, LINT [2.0]
FiliStste > 1B 15200, LINT [2.0]
FimifwicState > 1B 1522.0, LINT [2.0]
FmllnputToggle > 1B 1524.0, UINT [2.0]

M ChangeLink...
_ Clear Link{s)
Goto Link Variable

Teke Name Over from linked Variable
Display Mode v
Move Address...
+3  Online Write...
+3  Online Force...
Release Force
£ Add to Watch

Remove frem Watch

Slavelount > B 1530.0, UINT [2.0]

DevState > |8 15340, LINT [2.0]

ChangsCount > 1B 1536.0, LINT [2.0]

Devld > IB 15380, UINT [2.0]

CigSlaveCount > |8 15460, UINT [2.0]
4

' Il

B Adsiddr
-1 pott > 1B 1556.0. WORD [2.0]

Show Variables

® Unused

O Used and unused

[ Exlude disabled
Evclude ather Dievices
Erclude same Imags
W] Show Toolips

[ Sart by Address

[ Show Varisble Groups

Show Variable Types
] Matching Type
[ Matching Size
a0 Types
Aray Mode
Offsets
[ Continuous
[] Show Dislog
Wariable Mame / Comment

/| Hand over

2| Take dfr

Cancel

Figure 5-33
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Link “GV_Main.Axes[0].piPositionActualValue” variable.

151 Solution 'AX58101_MotorControl' (1 project]
4 gl AX52101_MotorControl

B Attach Variable GV_Main.Axes[0].piPositionActualvalue (Input) x

b [l srsTEM

MOTION Search || Showvaiabies
4 Epuc @ Unused

4 AxMaotorControl_v120

() Used and unused
[ Exclude dissbled
Exclude other Devices

Devices
(=4 Device 2 [EtherCAT]
-7 Synelnits
S cdtauls Exclude same Image
-2 PleTask [®] Shows Taoltips
L% Objecttd > |B1566.0.0TCID [4.0] [ Sort by Address
[ Show Variable Groups

AxMotorContral_v120 Project
4 O} AxMoterContrel_v120 Instance
4 PlcTask Inputs

F: GV’Mm'Amw]piM Clear Link(s) Show Variable Types
4 MW PlcTask Outputs Gote Link Varizble #1 DolrputShift > 1B 1562.0, DINT [4.0] matc:mg;yue
Matching Size
[ GV_Main.fxes|0] poContralWord Take Name Over from linked Variable Dl Tyves
v GV_Main.Axes[0] poTargetPosition Al Typ
B GV_Main.fxes[0] poTargetVelocity Display Mode 4 Anay Mode
B+ GY_Main.Axes{0] poModesOfOperation Move Addres Dffsets
r% EAFEW 33 Online Write... Ezmtimus
- Show Dial
« o >3 Online Force. BB
) Warisbls Name / Cormmmsnt
4 ¥ Devices Release Force
— : — 41| Hand ower
4 = Device 2 (EtherCAT) O AddtoWakch 1M
*2 Image ake ove]

Remove from Watch

*B |mage-Info B]

P E Symelinis _ -
~ Vo -

Figure 5-34

Link “GV_Main.Axes[0].piVelocityActualValue” variable.

fa] Solution 'AX58101_MotorControl’ {1 project)
4 ] AX38101_MotorControl
b [ svsTEM

B Attach Variable GV_Main.Axes[0].piVelocityActualValue (Input)

Somoh [50]  Showvarables
(® Unused
= (;‘El (O Used and unused
=75 Devices [ Exclude disabled

4 OfF AxMotorContrel_v120 Instance
4 PlcTask Inputs
' MAIN.aAmsNetld
1 1 GV_Main.Axes[0].piStatusWord

= Device 2 [EtherCAT]
B2 Synclnits

L -2 odefals Exclude same Image
B4 PleTask 8] Show Tooltips

41 Objectld 1B 1566.0, OTCID [4.0] [ Sart by Address

[] Show Variable Groups

Exclude ather Devices

Show Variable Types
[ Matching Tupe
™ GV_Main.Axes[0].poControlWord Goto Link Variable Matching Size
GV_Main.Axes[0].poTargetPosition 140 Types
; GV:Mam.Axas{O}.;oTar;et\fe\oclty Toke Name Over from linked Variable Pt
- GV_Main.Axes[0].poModesOfOperation Display Mode » e
[g éﬁiﬁv Move Addre [ Contirnious
+« B o 53 Online Write... [ Show Dislog
% Devices +3  Online Force... Variable Name / Comment
4 == Device 2 (EtherCAT) Release Force 4| Hand over
+0
.é :::;:-an £ AddtoWatch ¢ ITske e
b2 SyncUnits Remove from Watch Eai=]
b L1 Inputs .|

Figure 5-35
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Link “GV_Main.Axes[0].piModeOfOperationDisplay” variable.

137 Solution 'AX38101_MotorControl (1 project)
4 i AX58101_MotorControl
bl SYSTEM

AxMotorContrel_v120 Project
4 Off AxMotorControl_v120 Instance
a PicTask Inputs
#1 MAIN.aAmsMetld
' GV_Main.Axes[0].piStatusWord
# GV_Main.Axes[0] piPositionActualValue

Main A

B Attach Varizble GV_Main.Axes[0].piModesOf OperationDisplay (Input)

Search:

[

Show Variables

@® Unused

O Uzed and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image
[®] Show Taoltips:

[ Sort by Address

[ Show Variable Groups

Show Yariable Types
% GV_Main.Axes[0] poContrelWord Clear Link(s) xaE::!ng ;!De
Matehing Size
% GV_Main.Axes[0] peTargetPosition T G i
% GV_Main.Axes[0] poTargetVelocity o
P GV_Main.Axes{0] poModesOfOperation Take Name Over from linked Variable Ay Made
|| SAFETY Display Mode v Dffsets
fid c.e Move Address... [[] Cantinuous
< =yo = [] Show Dialag
4 ¥ Devices +3  Online Write... -
Variable Name / C ¢
4 == Device 2 (EtherCAT) +3  Online Force... anable Name / Lommen
-] — [0 # []Hand over
elease Force
B |mage-Infe _ ¢ | Take oud]
b 2 SyncUnits £ Addto Watch
b Inputs Remove from Watch Cancel
Figure 5-36
H “ = ” .
Link “GV_Main.Axes[0].poControlWord” variable.
b |l SvsTEM
rl

] AxMotorControl w120 Project

Search:

B Attach Variable GY_Main.Axes[0].peControlWord (Qutput)

4 I} AxMotorControl_v120 Instance
4 PlcTask Inputs
& MAIN.aAmsNetld
&' GV_Main.Axes[0].piStatusWord
! GV_Main.Axes[0].piPositionActualValue
F
F

GV_Main.Axes[0].piVelocityActualValue

GY_Main.Axes[0].piModesOfOperationDisplay

ask Outp

&~ 6Y_Main.Axes[0].poControlWard
Vohain. A es|Ul.pe largetPostion

- GV_Main.Axes[0].poTargetVelocity

v GV_Main.Axes]0].poModesOfOperation

Clear Link{s)
Goto Link Variable

1

|| sAFETY Take Name Over from linked Variable
. Display Mode v
4 ¥ Devices Move Addre
4 = Device 2 (EtherCAT) T —
2B Image

3+
8 |mage-Info 3 Online Force...

Devices

% Device 2 [EtherCAT)

e Fm0CH > QB 1520.0,UINT [20]
I Frm(w/eChl > QB 1522.0, UINT [2.0]
- DevChl > QB 1530 UINT[2.00

e

b 2 SyncUnits Release Force

’ = Inputs £ AddteWatch

b [ Outputs )

b [ InfoData Remove from Watch

Show Yariables

@) Unused

() Uged and unused

[ Exclude disabled

[ Excluds other Dievices
Exclude same Image
[®] Show Tooltips

[ Sont by Address

[ Shaow Variable Groups

Shiow Yariable Tupes
[ Matching Tupe
Matching Size
[ & Types
Array Mode
Dffsets
[ Continuaus
[ Show Dialog
Yariable Name / Comment

4| [Hand over
I Take over4

Cancel

Figure 5-37
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Link “GV_Main.Axes[0].poTargetPosition” variable.

b sYSTEM

4 [ AxMotorControl_v120
=] AxMotorContral_v120 Project
4 O7F AxMotorControl_v120 Instance

B Attach Variable GV_Main.Axes[0].poTargetPosition (Output)

Search:

4 PlcTask Inputs
MAIN.aAmsNetld
GV_Main.Axes[0].piStatus\Word
GV_Main.Axes[0] piPositionActualValue
GV_Main.Ax es[0].piVelocityActualValue
GV_Main.Ax es[0].piModesOfOperationDisplay
IcTask Qutputs

o ) B B

11-

Main
r™ GV_Main.

% GV_Main.Axes[0].poModesOf Operation Clear Link(s)
& SAFETY Goto Link Variable
[ c++ . 2
4 Fvo Take Name Over from linked Variable
4 %L Devices Display Mode »
4 7 Device 2 (EtherCAT) Move Address...
28 Image
8 | mage-Info 3  Online Write...
b 2 SyncUnits *3  Online Force...
3 Inputs Release Force
E ; E:;;L:; 52 Add to Watch
R Rameaus fenm Watrh

Show Variables
@ Unused

O Used and unused

[ Exclude disabled
sclude other Devices

b eem Ieg
[m] Show Toaltips

[ Sort by Address

[ Show Yarishle Graups

Show Variable Types

[ Matching Type

Matching Size

&0 Types
Anray Mode

Dffsets

[ Cantinuous

[ Show Dialog

Yariable Name / Comment

# 1| Hand over
#1 | Take over 4

Cancel

Figure 5-38

Link “GV_Main.Axes[0].poTargetVelocity” variable.

> [l SYSTEM

AxMoterControl_v120 Project

4 1 AxMotorContrel w120 Instance 5

B Attach Variable GV_Main.Axes[0]. poTargetVelocity (Output)

earch:

a PlcTask Inputs
MAIN.aAmsNetld
GV_Main.Axes[0]. piStatusWord
GV_Main.Axes[0].piPositionActualValue
GV_Main.Axes[0]. piVelocityActualValue
GV_Main.Axes[0]. piModesOf OperationDisplay
4 [ PlcTask Qutputs
1 M GV_Main.Axes[0].poControlWord

. 1 etp

gy g oy oy

o GV_Mai

7 SAFETY X Clear Link(s)
[fel] -+ Goto Link Variable
« Ewo Toke Nare Over from linked Variable
4 L Devices
4 = Device2 (EtherCAT) Display Made 4
“H Image Move Address...

3 |mage-Inf
= Image-Infa +3  Online Write...

]
%I, Devices
=74 Device 2 [EtherCaT)

b 2 SyncUnits

b Inputs =3 Online Force...

b Outputs Release Force

> B InfoData £ AddtoWatch
«olution Explorer o Eel o Bocp

Show Yariables

(® Urused

(O Used and unused

[ Exclude disabled
Evclude other Devices
Exclude same Image
W] Show Toolips

[ Sort by Address

[ Show Variable Graups

Show Yariable Types
[] Matching Type
Matching Size
] &0l Types
Array Mode
Offsets
[ Continuous
[ Show Dialog
Wariable Name / Comment

/| |Hand aver
41| Take over

Cancel

Figure 5-39
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Link “GV_Main.Axes[0].poModesOfOperation” variable.

bl sYsTEM
== MoTION

b @zl AxMotorControl w120 Project
4 L} AxMotorControl_v120 Instance
4 PlcTask Inputs
#F MAIN.aAmsNetld
1 GV_Main.Axes[0].piStatusWord
! GV_Main.Axes[0].piPesitienActualValue
F GV_Main.Axes[0].piVelocityActualValue

# GV_Main.Axes[0].piModesOfOperationDisplay

4 [ PlcTask Outputs
- GV_Main.Axes[0].poControlWord
1 v GV_Main.Axes[0].poTargetPosition
[ain Axes0].0 etVe

4 Devices
4 = Device 2 (EtherCAT)

20 jmage
*B Image-Info

b2 SyncUnits

b Inputs

b W Outputs

b [ InfoData

fix oTargetVelocit,
n™ GV_Main.Axes[0].poModesOfOperation

M Change Link...

Clear Link(s)
Goto Link Variable

Take Name Over from linked Variable
Display Mode

Move Address...

*3  Online Write...

*3  Online Force...

Release Force

olution Explorer [ X e | e e & Vie -
P Team Explorer Class View Resource View O et o Witeh

B Attach Variable GV_Main.Axes[0].poModesOfOperation (Qutput)

Show Y ariables
@ Urused
(0 Used and unused
[ Exclude disabled
Exclude other Devices
Exclude same Image
] Show Tooltips
[ Sort by Addiess
[ Show Wariable Groups
Show Yarniable Types
[ Matching Type
Matching Size
[ & Types
Array Mode
Offsets
[] Continuous
[ Show Dialog
‘ariable Name / Comment

[+ [ Hand over
41| Take over 4

Cancel

Figure 5-40

If you want to check out linked PD, just right click on the software variable and select “Goto Link Variable”.
If you want to check out linked software variable while mouse focus the PD, just do same above motion.

4 PLC
4 AxMDtDrCDntrDl_v‘IED

4 O} AxMotorControl_w120 Instance

4 PlcTask Inputs
ad MAIM.aAmshetld
1 GV_Main.Axes[0].pi!

.. M Change Link...

F1 GV_Main.Axes[0].pil 3% Clear Link(s)

1 GV_Main.Axes[0].pi"

1 GV_Main Axes[0] pil
4 [ PlcTask Outputs

B GW_Main Axes[0] pg

B GV_Main.Axes[0].pc

B GV_Main.Axes[0].pg

B GV_Main Axes[0] po

I Goto Link Variable I

Take Mame Owver from linked Variable

+3  Online Write...

Online Force...

o

Figure 5-41

39

Copyright (C) 2025 Reserved by ASIX Electronics Corporation, All Rights Reserved.



A
ASIX AX58x01(2) TwinCAT User Guide

If you want to clear the link, just right click on the software or PD and select “Clear Link(s)".

4 PLC
4 A:-cl'-.-’IDtDrICDntrDI_ﬂ 20
4 OF AxhotorControl w120 Instance
a FlcTask Inputs
ad MAIN aAmshletld

# GV_Main.Axes[0] piSt *A _Change Link._
# GV_Main.Axes[0].piPg X Clear Link(s)

F GV_Main.Axes[0].piVe Goto Link Variable

F GV_Main Axes[0]. pilq
4 [ PlcTask Qutputs

Take Mame Owver from link

% GV_Main Axes[0].pols Mowve Address...
- GV_Main Axes[0].paT: 3 Online Write...
- GV_Main Axes[0].paT: ineF
X GV_Main.Axes[0]. poM e e
Figure 5-42
5-3-2 Link Reference
In this application, the PLC reference PDs as below table.
AxMotorControl PD Link
PLC Side Variable SubDevice Side Object | Description
MAIN.aAmsNetld N/A Input 6bytes AMS Netld of MainDevice
GV_Main.Axes[0].piStateWord Status word Input 2bytes
GV_Main.Axes[0].piPositionActualValue Position actual value Input 4bytes for CSP mode
GV_Main.Axes[0].piVelocityActualValue Velocity actual value Input 4bytes for CSV mode
GV_Main.Axes[0].piModesOfOperationDisplay | Modes of operation display Is':g,::}; e G

Table 5-2

By the way, because this PLC program can work with AX58x01 MotorControl Reference Design, so the

“GV_Config” file provides some settings to do adaption, like this.

The Electronic Gear setting for AX58101 MotorControl:
aElecGearPositionN[0] : 1

aElecGearPositionD[0] : 1

aElecGearVelocityN[0] : 1

aElecGearVelocityD[0] : 360

The “GV_Config” file can be found in the “Solution Explorer” as below path.

“AxMotorControl_v120 Project > GVLs > GV_Config”
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ASIX

5-3-3 Set DC Cycle Time
Before entering the DC mode, you need to set the system clock first. Please follow the steps below.

® Step 1: Double click Real Time and set Real Time 1ms (the shortest task cycle time 1ms)

T
fa | - a ‘ &2 = Settings  Online  Prionties  C++ Debugger
Search Solution Explorer (Ctrl+;) P~ <
. Router Memory (MByte): 32 =
&1 Solution 'AX58101_MotorControl' (1 project) -
4 na AX58101_MotorContral Available CPUs (Windows/lsolated): |1 =0 = Read from Targst Set on target
4 @ sysTEM
|
License cPU RT-CPU [ Base Time [ cPu Limit [ Latency Warning
b Real-Time v = LI j
p—p—— 0 Default I1 ms I a0 % (none)
Figure 5-43

® Step 2: Click “I/O Idle Task” and set “Cycle ticks” a 1ms

Solution Explorer MR Il AX58101_MotorControl + X

@ e~

a|p =

Task  Online Parameter (Online)  Add Symbols
Search Solution Explorer (Ctrl+;) P~
Name: 140 Idle Task Part: 340 =
fa] Solution 'AX58101_MotorControl' (1 project) o
4 il AXS8101_MotorControl b Ato stat Object |d: [0x03000011
4 ﬂ SYSTEM [ Auto Priority Management Options
¥ License Priority: 11 > [ Disable
I:1 : 1.000 | ms [ Create symbals
Start tick {modulo): 0 = Include extemnal symbols

[ Separate input update
U5 Type System

Pre ticks: 0 =
[@] T<COM Objects [ Extem sync
MOTION [ Waming by exceeding
Message box
Floating point exceptions
Watchdog Cycles: [} = [ Watchdog stack

4 O AxMotorControl_v120 Instance

Figure 5-44

® Step 3: Click “Plc Task” and set “Cycle ticks” a 1ms

Selution Explorer LA I A58101_MotorControl - X

[E1 170 Idle Task

= PlcTask

st5 RoU

215 Type System
[ TeCOM Objects
MOTION

Start tick (modula):
[ Separate input update

Fre ticks: 0 -

[] Waming by exceeding

Message box

T
m ‘ o~ =) | &7 = Task  Onlne Parameter (Online)  Add Symbols
Search Selution Explorer (Ctrl+;) L -
Name: PleTask Port: 350 S
fa] Solution 'AX58101_MotorControl' (1 project) =
4 7] AX52101_MotorControl B Auto start Object I1d: [(x02010020
4 (@l svSTEM [ Auto Priorty Management Options
% License Priority: 7 > [ Disable
4 @ Real-Time Cycle ticks: 1 S 1000 | ms [ Create symboals

Include extemal symbols

Floating point exceptions

4 e .
4 MotorControl_v120 Watchdog Cycles: E = ] Watchdog stack
b &=l AxMotorControl v120 Project
Figure 5-45
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® Step 4: Double click “Device N (EtherCAT)” and click “Advanced Settings...”.

Solution Explorer LAl AX58101_MotorControl + X
fah ‘ - a | Fo- General Adapter EtherCAT  Online  CoE - Online
Search Solution Explorer (Ctrl+;) P~
Netld: 152.168.0.101.3.1 | e S |
fa] Selution 'AX58101_MoterControl' (1 project) =
4 “a AX38101_MeterControl Export Configuration File
4 ] 5YSTEM
1 License Syne Unit Assignment
4 Real-Time
[B1 /0 ldle Task 320
a B Tasks
B PlcTask Frame Cmd Addr Len WC Syne Unit Cycle {ms)  Utilization (%)
=t= Routes .
B Tuoe System 0 NOP 0x0000 0x0300 4 1.000
ln 1yPE System WMo  ARMW 20000 k0970 4 1.000
[E] TeCOM Objects Mo R0 005000000 1 1.000
.0 LRW  (x01000000 14 3 <default> 1.000
.ﬂ BRD 0x0000 0130 2 1 1.000 1.00
1.00
:
T Image
Figure 5-46
) . o . » “ = »
® Step 5: Click “Distributed Clocks” and select “DC in use”.
Advanced Settings I
& State Machine Distributed Clocks
i Master Settings
i. Slave Settings DC Mode
[+ Cyclic Frames [] Automatic DC Mode Selection
I Distributed Clocks I [¥] DC in use
--EoE Support
Redundancy Reference Clock: Select... |
Emergency

@ Independent DC Time (Master Mode)
~) DC Time controlled by TwinCAT Time (Slave Mode)
=) DC Time controlled by Extemal Sync Device (Extemal Mode)

[#)- Diagnesis

Figure 5-47

® Step 6: Click “Box 17, enter the DC tab, and click “Advanced Settings...".

Solution Explorer MR Il Ax58101_MotorControl R X
Ty - = =
fa | © a | + General EtherCﬁTmcess Data Startup CoE-Online  Online
Search Solution Explorer (Ctrl+;) 2~
. . Operation Mode: 2 SM-Synchron ~
] Solution 'AX58101_MotorControl' (1 project) -
4 “a AX58101_MotorControl I Advanced Settings... I
b (@l SYSTEM

3

F

4 %Devi(e;
4 = Device 2 (EtherCAT)
*H Image
"E Image-Info
b 2 SyncUnits
4 Inputs
b Outputs
[ 3

Figure 5-48
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® Step 7: Select “DC-Synchron”, click “Use as potential Reference Clock”, and click “OK”.

Advanced Settings X
(#- Distributed Clock Distributed Clock

Cyclic Mode

Operation Mode: I DC-Synchron v |

Enable Sync Unit Cycle (us): |1000

SYNC O
Cycle Time (us): Shift Time (us):
@SmcUnitCyde  [x1 v User Defined CH
(O User Defined + SYNCO Cycle
1000 x0 v 0 |

[[]Based on Input Reference

Enable SYNC 0 = 0

SYNC 1

(O Sync Unit Cycle Cycle Time (us): 1000

@® SYNC 0Cycle x1  ~| Shift Tme (s): b ]

[JEnable SYNC 1

Use as potential Reference Clock |

Figure 5-49
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5-3-4 Execution PLC

If you understand and ready for above mentioned chapters, here we can start to execute the PLC program.
We should active / re-active the TwinCAT configuration after any configurations changed or your TwinCAT
MainDevice in configure mode.

Note: You MUST setup PD link so that TwinCAT MainDevice can let the SubDevice enter OP mode.

Please follow below steps for running mode and then execute PLC application:
® Step 1: Click “Activate Configuration”.

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team  Tool
< I | i -2 i | - - | Release ~ TwinCAT RT (x8:< ~ | Attach.. ~ | 5

'E| B2 @| ) ',| <Local=

Soiition Explorer Ll TwinCAT Project + X

&.
2
E
e General Adapter EtherC
o
- Mo Addr Mame
5 - N 1 1001 Box1
8] F,
3 bl SYSTEM changes effect and let TwinCAT
MOTION
d PLC master enter running mode
Figure 5-50
® Step 2: Click “OK”.
Microsoft Visual Studio X
Activate Configuration
(Old Configurations will be overwritten!)
Figure 5-51
® Step 3: Click “OK”.
Microsoft Visual Studio X

0 Restart TwinCAT System in Run Mode

Figure 5-52
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® Step 4: Confirm the running mode is setting.

M TwinCAT Project] - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT TWINSAFE PLC T

N " A ’ v - | b Attach.. ~
] < ’ (Y] [ ‘<Local>

f Solution Explorer

'} o leMotorControI_v_

S S Sl TvinCAT Pre

Search Solution Explorer (Ctrl+;)

Netld:
fa] Solution 'TwinCAT Project’ (1 project)

4 o1l TWinCAT Project]
b @ SYSTEM
MOTION

Figure 5-53

® Step 5: Confirm the EtherCAT state is in “OP” state.

General Adapter EtherCAT Online  CoE - Online

Na Addr  Mame State CRC
R 1001 Box 1 (AX58101_MotorControl) 0

Figure 5-54

® Step 6: Click “Login”.

t Build Debug TwinCAT TwinSAFE PLC Team Tools Test Scope
M| 0 - O | Release ~ TwinCATRT (x6« - P Attach.. ~ | 5 _

| f -
r(Ctrl+;) 2~
Project1’ (1 project) - Mo Addr Mame

Figure 5-55
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® Step 7: Click “Yes”.

TwinCAT PLC Centrol *

Application Port_851" does not exist on device "Twin”AT_Projectl’. Do won want to
create it and proceed with dowidoad?

Yes No Details...

Figure 5-56

® Step 8: Click “Start”.

tt  Build Debug TwinCAT TwinSAFE PLC Team Tools Test Scope
o | - - | Release =| TwinCAT RT (x6< ~ P Attach.. v| A

€1 | =0 |

—

v v

C B B

i

| f -
i (Ctrl+) P -

Project1' (1 project) —

‘ Mo Addr Mame

Figure 5-57

® Step 9: Double click “Demonstration” to open PLC GUI.

AxMotorControl v120 ~ m & =0 2 v I - I | O] - v 3-2 WM
a Frame Selection & s

Solution Explorer LU Al Demonstration & X
D o-5SF@|F -
Search Solution Explorer (Ctrl+ P -
] Sclution ‘AX58101_MotorControl' (1 project) -
4 gl AxX58101_MotorControl
4 (@ svsTEM ASIX Motor Control
¥ License
b @ Real-Time
b B Tasks
=fa Routes
!5 Type System
[E] TeCOM Objects
[ moTioN
4 [@ec
4 [#f AdMotorControl w120
4 gHl AxMotorControl_v120 Project
b [3 External Types
-3l References

_—j 23:: CSV ON/OFF CSP ON/OFF Homing Fault Reset  Servo ON/OFF

“3 POUs ; _ _ -
7 VISUs @ @
' Q = =

AT T Tw

25 AxMotorControl_v120.tme
Bl GlobalTextist Speed Command (rpm) Home Offset (degree)
b Gh PlcTask (PlcTask)
& Visualization Manager 1000 pr}
b Of AxMotorControl w120 Instance
1 SAFETY
C++ . . .
. Evo Copyright © 2023 ASIX Electronics Corporation
4 L Devices

Figure 5-58
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® Step 10: Power On

Axis:

Status: Servo Off

CSV ON/OFF

Speed Command (rpm)

\_

CSP ON/OFF

Heming Fault Reset || Servo ON/OFF
Home Offset (degree) i i

Copyright © 2023 ASIX Electronics Corporation )

ASIX Motor Control

Figure 5-59

® Step 11: Run Demonstration, each field description is as following

. Demonstration status.

. Servo drive status.

. Servo ON/OFF control button.
. Servo ON/OFF indicator lamp.
. Fault reset button.

. Fault state indicator lamp.

. Home offset setting.

. Homing control button.

O©CoONOOOTPR,WN =

. CSP demonstration control button.

10. CSV demonstration control button.

11. CSV speed command.

(

1 Axis1:

Pl Status: Servo Off

ASIX Motor Control

CSV ON/OFF

108

Speed Command (rpm}

1]

\

CSP ON/OFF

9E

Homing Fault Reset  Servo ON/OFF
1@ @ @©:¢
Home Offset (degree) 6 O 6 4

Copyright © 2023 ASIX Electronics Corporation )

Figure 5-60
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Copyright © 2025 ASIX Electronics Corporation. All rights reserved.
DISCLAIMER

No part of this document may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, for any purpose, without the express written permission of
ASIX. ASIX may make changes to the product specifications and descriptions in this document at any time,
without notice.

ASIX provides this document “as is” without warranty of any kind, either expressed or implied, including
without limitation warranties of merchantability, fitness for a particular purpose, and non-infringement.

Designers must not rely on the absence or characteristics of any features or registers marked “reserved”,
“undefined” or “NC”. ASIX reserves these for future definition and shall have no responsibility whatsoever for
conflicts or incompatibilities arising from future changes to them. Always contact ASIX to get the latest
document before starting a design of ASIX products.

TRADEMARKS

ASIX, the ASIX logo are registered trademarks of ASIX Electronics Corporation. All other trademarks are the
property of their respective owners.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.
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VASIX

Electronics Corporation

4F, No.8, Hsin Ann RD., Hsinchu Science Park,
Hsinchu, Taiwan, R.O.C.

TEL: +886-3-5799500
FAX: +886-3-5799558

Email: support@asix.com.tw
Web: https://www.asix.com.tw
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