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1. Introduction

This document introduces how to setup entire environment for BECKHOFF TwinCAT engineering (XAE) on
AX58x00 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 master side]
® Windows 10/ 11 operation system
® Microsoft Visual Studio 2010 /2013
® Beckhoff TWinCAT XAE v3.1.4022.28 or later

Atenae matio
/A T ‘

ae
r

Figure 2-1

Note: You can download the BECKHOFF TwinCAT here.
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3. Basic Operation of TwinCAT

Before starting up the AX58x00 series evaluation platform first time, you MUST download available
contents into AX58x00 series EEPROM first. If there are no available contents in AX58x00 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)

Dg TwinCAT XAE (VS 2013)

Tools »

42 Realtime Settings...
Router

s 335PM
ol R DIt

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 slave that linked to the master. If you have a
Beckhoff real-time compatible network adapter (ex: Intel I-350) in the system, TwinCAT master 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.

Be Attention Please! The subsequent steps involve using AX58200_GPIO for demonstration purposes.
If you are using other products of the AX58x00 series, you can also refer to it.

Please refer to below steps:
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® Step 1: Click the “New TwinCAT Project...”

Start Page & X

TwinCAT" 3

Beckhoff News

What

Learn about t tures 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...”

T CAT TWINSAFE PLC TEAM T
& Software Protection...
Activa
Restart T
tart TwinCAT
ad Des

project] Toggle Free Rur
Online Data

Sub Items

Realtime Ethernet Compatible De
File Handling
EtherCAT Dex
Targ
Filter

About TwinCAT

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

ct |nstalled and ready to use devices(realime capable) e

l_-'.f Local Lan - TwinCAT -Intel PCI Ethernet Adapter [Gigabit] #2 | ]
Lt |nstalled and ready to use devices(for demo use only)
Compatible devices

Incompatible devices
-

xF Dizabled devices

Disable

™ Show Bindings

. e

Figure 3-5
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® Step 5: Please copy the ESI (EtherCAT Slave Information) file from the BSP directory:
“BSP_ROOT\SampleCode\(ANY_AX58X00_SERIES)\For_TwinCAT\ESIV’

@uv| . v AX58200 BSPv1.0.0 » SampleCode » Ethercat GPIO_AIO Reference Design » For TwinCAT » ESI

Organize «

Include in library

Share with +

New folder

e e MName Date modified Type Size
Bl Desktop 2] AX58200_GPIO_8Bit_AIO_16Bit 12/5/201911:42 AM XML Document 38 KB
4 Downloads
=] Recent Places
Figure 3-6
® Step 6: Copy the AX58x00 series ESI file to TwinCAT directory:
“C:\TwinCAT\3.1\Config\lo\EtherCATY
@Qﬂ | + Computer » LocalDisk (C:) » TwinCAT » 31 » Config » Io » EtherCAT »
Organize v & Open ~ New folder
- Favorites Mame Date modified Type Size
-
BE Desktop . Beckhoff AX5ma 12/9/2019 3:20 PM File folder
& Downloads . RES 12/9/2019 3:20 PM File folder
=l Recent Places = A¥58200_GPIO_8Bit_AIO_16Bit 12/5/201911:42 AM XML Document 38 KB
2| Beckhoff AT2wx 4/6/2017 2:03 PM XML Document 5,032 KB
4 Libraries =] Beckhoff ATHZw00 11/23/2017 1:22 PM XML Document 439 KB
3 Documents |2 Beckhoff AX2weo 11/20/2015 10:18 ... XML Document 290 KB
J“- Music =] Beckhoff AXSwooc 2/8/2018 4:15 PM #ML Document 930 KB
=] Pictures 12| Beckhoff AX8yio T/23/2018 11:32 AM XML Document 10133 KB
£ Videos 2| Beckhoff AX86xo 7/23/201811:32 AM XML Document 8,088 KB
|2 Beckhoff AXBExx 7/23/201811:32 AM XML Document 747 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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® Step 7: Click “TWINCAT -> EtherCAT Devices -> Reload Device Descriptions”.

TWINSAFE PLC TEAM TOOLS TES E DRIVER ANALYZE WINDOW HELP

re Protection... 2 TwinCAT R M userDigitalO)

Show Realtime Ethe ompatible De
File Handling

Figure 3-8

® Step 8: Plug USB power to any of the AX58x00 series evaluation platform and connect ESC port0O to
TwinCAT master port (generally PC or IPC).

Figure 3-9
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® Step 9: Right-click on “IO / Devices” and select “Scan”.

DEBUG ~ TWINCAT TV

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”. i _
i Microsoft Visual Studic > I

Figure 3-12
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® Step 12: Click “Yes”.

Microsu‘FtVisual Studia > I

Figure 3-13

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

FILE EDIT WVIEW P L NIMC) SAFE  PLC : 1 DRIVER

- g - 2 ] ' . ; 3 TwinCAT RT (x

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

No Addr  Name State CRC
&1 1001  Box 1 {PE0000S00 ROO111000) INIT INIT_ERR 0 I
~ Device 3 (EtherCAT)
.ﬂ Image
&5 Image-Info
= e Aetual State: OF Comnter Coclic Cmened
o ((Init | (Bre-Op | (Safe-Op) [ Op ] | Send Framss M2+ 2288
- _'F' _"'_ [ Clear CRC ] [ Clear Frames ] Frames / sec 409 + 33
B InfoData Lost Frarmes 0 + 0
00111000 TxRx Errors il {0
Figure 3-14
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Step 14: Select the slave, right-click and choose “EEPROM Update...”

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

No Addr  Name State CRC
L |1 1001 Boee 1 (PEOOODS00 RO0111000% INIT INIT ERR. 1
Request TNIT' state
Request 'PREOP’ state
Request 'SAFEQP' state
Request 'OP' state
Request 'BOOTSTRAP' state
Clear 'ERROR' state
EEPROM Update... I
Firmware Update...
Aetual State: OF Advanced Settings... lic Quened
TR e— 7183+ TS0z
[ ClaCRC | [ Clk 0 t 5
Export... + 0
TR IO i0
Figure 3-15

Step 15: Select the ESI file for your AX58x00 series application and click “OK”.

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

Available EEPROM Descriptions:

["] Show Hidden Devices || oK I

EJ@ AS51% Electronics Corporation

- =W AX58200_EVB
I *] 4X58200_GPIO_8Bit_AI0_16Bit (-2147481600 / 1118208)
[-22F Beckhoff Automation GmbH % Co. KG

[~ AX58200_GPIO_8Bit_AIO_16Bit xml IE |

16 $ <Devices>

] <Device Physics="YY"> h 4
<Type P:Dd:ct:cdej"#xBDDUDSDU”!REViSiD:HO "#x00111000" AX58200_GPIO_BBit_AIG_lGBit<nypeb
t 1

18 <Name>AX58200_CPI
20 <Info>
<StateMachine>

it</Name>

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 i Adc term... Ins

a+ Image-Info Ad ing Itern.__ Shift+Alt+A
2 Del
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 AX58x00 series did not download available firmware with Slave Stack Code yet.
So, the state field “INIT INIT_ERR” is properly / reasonable.

| General | Adapter | EtherCAT | Online | CoE - Online |

Ma Addr  Wame State CRC
wl 1001  Boxl (AX58200_GPIO_SBit AIC 16Bity INIT INIT_EEER 1]

Figure 3-20

If there is an available firmware with Slave Stack Code in AX58x00 series, you should see
below screen. The “State” field is “OP” mode.

| General | Adapter | EtherCAT | Online | CoE - Onling |

Ju[a] Addr Mame State CRC
i 1 1ol Box 1 (A358200_GPIO_8Bit AIC 16Eit) op i I

Figure 3-21

Notes: Please refer to AX58x00 series user guide the Chapter download firmware.
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4. AX58x00 Series ESI File Adding Secondary Vendor ID

AX58x00 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 AX58x00 series ESI file changed, so, if you already have any of the AX58x00 series products
you must upgrade the firmware (refer to AX58x00 series user guide) and the EEPROM (refer to Chapter 3).
Please note! The early AX58x00 series firmware doesn’t match the new ESI (which added a secondary
vendor ID) file.

You can see any of the AX58x00 series product ESI file in the “For_TwinCAT/ESI” folder that the vendor ID
was changed “E0000B95”.

@vﬂ » AX58200 BSP v1.00 » SampleCode » Ethercat GPIO_AIO_Reference Design » For TwinCAT » ESI

Organize v Include in library ~ Share with + Mew folder
A Evontes MName Date modified Type Size
Bl Desktop 12| AX58200_GPIO_8Bit_AIO_16Bit 12/5/201911:42 AM XML Document 3B KB
4 Downloads
= Recent Places
Figure 4-1

Open the ESI file and will see the vendor ID.

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

<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.

|Project Explorer

v o X

o)== TestProject
=) Tests
=T EtherCAT
= @ TF-1300 EtherCAT Slave Informati

=)@ General ES| plausbility
o=
@ Device RevisionNo
@ ESI Port Type Consistency
@ Number of Offine Dictiona
@ Device:Name
{0 Device:HideType
@ Device:GroupType
@ Device:Mailbox:DataLinkl

&-@ Companson ESlto SiI
i@ Comparison ESlto ESC Regis!

+-@ Comparison ESIto online OD
+-@ Obsolete ES| Elements
&-@ Reserved ES| Bements

@ RxPdo Tests
&-@ TxPdo Tests
&-@ Fmmu Tests

+ @ Device DataType Tests

Test | StatPage | EtherCAT MainDevice Slave1 AX58400_GPIO_8Bit_AK
Settings
Test Repetitions: |1 | [[J Run selected tests for all SubD:
Test Repott: None 5 [] Update loager in real time

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

[[] Run tests for selected configurz

SubDevice Configurations Test Set  Test Description

Pre Condition:
Get Vendor 1D from ESl file
Action:
Check if Vendor ID is an secondary Vendor ID (highest nibble = OxE)
Post Condition:
Emor  device has a secondary Vendor 1D
References:
ETG.1000
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 AX58x00 Reference Design.

Before starting, assume the AX58x00 device has been firmware and EEPROM programmed with a suitable
reference design, and can be brought into OP mode on TwinCAT master. For example, it shall look like this
for “Ethercat_GPIO_AIO_Reference_Design”.

| General | Adapter | EtherCAT | Onlne | CoF - Online |

Ho Addr Name State CRC
B | 1001 Box | (AX56200_GPIO_BBit_AI0_16Bif) OF 0 I

Figure 5-1
5-1 Import PLC Source Package

The PLC program source package has come with AX58x00 Reference Design BSP, you can find them in the
path below

® AX58100 BSP
| Ax58100_GpioAio
BSP_ROOT\SampleCode\Ax58100_GpioAio\For_TwinCAT\PLC\AxGpioAio_v100.tpzip

[ | Ax58100_MotorControl
BSP_ROOT\SampleCode\Ax58100_MotorControl\For_TwinCAT\PLC\AxMotorControl_v120.tpzip

®  AX58200 _BSP
u Ethercat_GPIO_AIO_Reference_Design
BSP_ROOT\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\For_TwinCAT\PLC\AX58200GpioAio_v1_0_1.tpzip

[ | Ethercat_MotorControl_Reference_Design
BSP_ROOT\SampleCode\Ethercat_MotorControl_Reference_Design\For_TwinCAT\PLC\AxMotorControl_v120.tpzip

®  AX58400_BSP
| Ax58400_GpioAio
BSP_ROOT\SampleCode\Ax58400_GpioAio\For_TwinCAT\PLC\AxGpioAio_v100.tpzip

| Ax58400_MotorControl
BSP_ROOT\SampleCode\Ax58400_MotorControl\For_TwinCAT\PLC\AxMotorControl_v120.tpzip

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

TwdnCAT System Manager
v3.1 Build 4213)

TwinCAT PI C Server

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

Here shall select the package in the path:
BSP_ROOT\SampleCode\Ethercat_GPIO_AIO_Reference_Design\For_TwinCAT\PLC\AX58200GpioAio_v1_0_1.tpzip.

;1 Open (3l
@Qd <« ForTwinCAT » PLC [ 4| [ Search PLC 2|
Organize v New folder =~ O @
X Favorites Name Date modified Type
Bl Desktop 1) AX58200GpioAic_v1_0_1tpzip 12/6/2019 10:05 PM  TPZIP File

& Downloads
12| Recent Places
i Libraries
3 Documents L
rJ’- Music 1
&) Pictures
B videos
1% Computer
&, Lacal Disk (C:)
e'I_l Network
-« [ »
File name:  AX58200GpicAio w1 0_1tpzip v |Plc Project File (*pleproj;.) =

Figure 5-3

Then you will see the result as the below figure.

AX538200GpicAio_v1_0_1 Project
il External Types
- References

w1 _0_1 Instance
Bl PlcTask Inputs
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.

SYSTEM

1 Project

1.0 1.tmc

| 1 Instance
> Wl PlcTask Input
PlcTask Outputs

Figure 5-5

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

fa] Solution TwinCAT Project12' (1 project)
4 9 TwinCAT Project12
4 [ sysTEM
1 License
b @ Real-Time
1"l":IJ Tasks
efe
el Ty

Routes ‘D Add Mewltem._. Ins

*9  Add Existing Itemn... Shift+Alt+A

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

M ame: K, | k. |
| Cancel |

Type Cancel

@) TwnnCAT Tazk
TwinCAT Taszk ‘with Image
TiinCAT Job Tazk Mwiorker Tazk]

TinnCAT Yirtual Tasgk

Figure 5-7

® Step 6: Click “AX58200GpioAio Project -> Add -> Referenced Task...”

Build

Rebuild

Check all objects
Clean

Add

solution to Source Contral U for implicit checks...

Import from ZIP

nager Export P

0_1 Instance

nd install ..
Open Folder in File Explorer

Properties Alt+Enter

Description 4

Figure 5-8
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® Step 7: Select the “Plc Task” and click “Open”.

Referenced Task X [

e Referenced Task

Available Tasks: Used Tasks:

e 135

Mew Task:

Mame: FlcTask

Create New Task

Figure 5-9

® Step 8: Right-click on “AX58200GpioAio Project -> Plc_Task -> Add” and select “Existing Item...”

0_1 Project
[l External Ty
o) References

@m DUTs

%7 Existing Item._ Shift+Alt+A
Assign to task
Delete Del
Properties Alt+Enter
Figure 5-10
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® Step 9: Select the “AX58200GpioAio -> POUs -> MAIN” and click “OK”.

Input Assistar
Text search | Categories
Programs & Name Type Origin
=k AX5B200GpioAio_v1_0 1 Appilication
==y Pous
+. {} VisuElems
Structured view
Insert with arguments Insert with namespace prefix
Dogumentation:
-
PROGRAM MAIN

Figure 5-11

® Step 10: Right-click on AX58200GpioAio PLC Project -> Propertice -> Visualization Profile -> Select
your lib version -> Active and save it.

Solution Explorer
N o-g K=

%] Solution TwinCAT Project?' (1 project)
4

winCAT Project2
4 [l sYSTEM
¥ License
4 @ Real-Time
O Idle Task
4 & Tasks
=1 Task 3
=f= Routes
2[5 Type System
&3] TcCOM Objects

AX58200GpioAio_y
%1 AX58200GpioAio_v1_0_1 Project
[ External Types
- References
[im DUTs
| GVLs
[ POUs
VISUs
& AX58200GpioAio_v1_0_1.tmc
L GlobalTextList
@ Task_3 (Task 3)
21 MAIN
gl Visualization Manager
4 Off AX58200GpioAio_v1_0_1 Instance
b W PlcTask Inputs
b [ PlcTask Outputs

p U= Device 2 (EtherCAT)
&% Mappings

> O X AX58200GpioAio_v1_0_1*

Common
Compile
Licenses
Statistic
SFC

Visualization

Static Analysis
Deployment
Compiler Warnings
UML

Advanced

& Build
Rebuild
Check all objects
Clean
Add
Export to ZIP
Import from ZIP
Export PLCopenXML...
Import PLCopenXML...
Remove
Save as library ...

Save as library and install ...

@ Open Folder in File Explorer

& Properties Alt+Enter

TwinCAT Project2

N/A

Solution options
Visualization Profile

3

Spedific Profile: TwinCAT 3.1 Build 4022.10
C - E
Name Active

= +@ Beckhoff Automation GmbH
= +@@ VisuBemEventTable
=+@ 1020
El eventTable

Figure 5-12.
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® Step 11: Right-click on “AX58200GpioAio Project” and select “Build”.

thy Build
Rebuild
Check all objects
Clean
Add

Add Solution urce Contral...

W Inputs Import from ZIP

uts Export PLCop
Import PLCopenX
Wl Digital Input Mapping Remove
4 Wl Analog Input Mapping
.i

J~  Properties Alt+Enter

Figure 5-13
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5-2 AxGpioAio (or Ax58200GpioAio) PLC Operation

Here introduces the manipulation about AxGpioAio (or Ax58200GpioAio) 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 value from slave.

4 Plc_T
[ MAID

GPIO_BBit_AIO_16Bit)

Figure 5-14

5-2-1 PD Link

TwinCAT XAE provides a powerful function that software variables could link to PD of EtherCAT slave. In this
application, we use many 4 PD links for access digital and analog input / output of EtherCAT slaves. We
declare the PD (Process Data) in ESI file for each known EtherCAT slaves. TwinCAT XAE list all available
PDs of every EtherCAT slaves 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 O A piohio_
4 W Plc_TaskInputs
i MAIN.ioDigitallnput8Bit
i@ MAIN.ioAnaloglnput16Bit | Change Link .

+3  Online Write...

Add to Watch

Figure 5-15
® Step 2: Select specific PD and click “OK”
i Attach Variable MAIN ioDigitallnput88it (Input) . (]
Soend 5 Shiow Variables
. j @ Unuzed
(1 Uged and unused
[7] Exclude disabled

Exclude ather Devices
Y Exchude zame Image

I Show Tooltips

[ Sort by Address

[7] Show Variable Groups

Shaw \Variable Types
"] Matching Type
Matching Size
[ &l Types

Array Mode
Offzets
] Continuous
7] Show Dialog

“ariable Mame / Comment

7]/ [T]Hand over

A Take over

[ Cancel ] [ ok

Figure 5-16
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Then you will see the black arrow icon appears.

(EtherCAT)

.# Image
Info

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.

aF » TN 0_1 Instance
4 W Plc_Task ]
‘A MAIM.ioDigitallnput8Bit
@ MAIN.ioAnaloglnput1éBit @ Change Link..
4 Plc_Ta f Clear Link{
[ AT i

Display Mode

Cnline Write....

.;‘ Image-Info

4 yrcUnits I ——
[ . Inp, ] Add to Watch
|4 Outputs
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)".

‘3 MAIN.ioDigitallnput8Bit
ioAnaloglnput16Bit ™ Change Link..
s Clear Lin
Goto Link Variable

Dis P Viode

Online Write...

Add to 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 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
master in configure mode.

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

FILE EDIT WIEW PROJECT BUILD DEBUG

B-o-@ e %O
Build oaded) ~ _ |a¥ B &

Solution Explorer

Gt © - [ General | Adapter | EtherCAT
No Addr  Name
1 1001 Boxl
e all
T
Figure 5-20
Please follow below steps for execute PLC application:
® Step 1: Confirm the device in “OP” state
| Greneral | Adapter | BtherCAT | Online | CoF - Online |
Ho Addr  Name State CRC
1 1001 Box 1 (AX58200_GPIO_BBit_AIO_1GBit) 0

Figure 5-21

® Step 2: Click “Login”

BUILD DEBUG
WM
8 (Loaded) ~ _— ¥ J ——

TwinCAT Projectl2 4 X

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

Ho Addr  Name State CRC
N1 1001 Box 1 (AX58200_GPIO_SBit_AIO_16Bit) 9)3 a
Figure 5-22
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® Step 3: Click “Yes”

'l B
TwinCAT PLC Central [

L pplication Port 851 does not exdst on device TwinCAT Projectl2'. Do o want
to create it and proceed with download ¥

= m

Figure 5-23

® Step 4: Click "Start” icon

BUILD DEBUG TWINCAT TWINSAFE PLC TEAM OOLS d DRIVER

oM p Attach... - elea TwinCAT RT

] I

TwinCAT Projectl2 # X

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

o L Ho Addr Heme Btate CRC
ct12' (1 project) . .
.| 1001  Box1 {AX58200_GPIO_BEit AIO_16Bit) OF 0
Figure 5-24

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

1_0_1 Project

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.

Note: Both the ADC and DAC are 12bit accuracy although they declare 16bit in PD.

00000000

DIGITAL QUTPUT

$0000000

AMALOG INPUT ANALDG QUTPUT
0x0B4A | 0x0000 PWR

4 5 ,@:

Figure 5-26

5-2-4 Adjustable Factors

This PLC example supports GPIO/AIO example programs for AX58100, AX58200, and AX58400. 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 = ((floatAnaloglinput-floatReferenceAdcOffset) / (floatReferenceAdcBase-
floatReferenceAdcOffset)) * floatReferenceVoltage

DAC Formula:
estimatedDACVoltage = (floatAnalogOutput / floatReferenceDacBase) * floatReferenceVoltage
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® For AX58100 and AX58200:

floatReferenceVoltage : BEEAL := 3.3
floatReferencehdcBase : REAL := 4085;
floatBeferencehdcDifset : REAL :=
floatReferenceDacBase : BEAL := 4035;
floatinaloglnput : BEAL =
estimatedhDCVoltage : EEAL :=
floatinaloglutput : BEAL :=
estimatedDACVoltage : REAL :=
Figure 5-27

©0000000

090000000

ADC value (12bit) from PD
Estimated input voltage = 0.08 v

Figure 5-28

00000000

90000009

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

="

Figure 5-29
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® [For AX58400:

floatReferenceVoltage : REAL := 3.3;
floatReferencehdcBase : BBAL := £5535;
floatReferenceldcOffset : REAL :=
floatReferenceDacBase : REAL := 4023
flecathnalogInput : EEAL :=
estimatedADCVoltage : EEAL :=
fleathnaloglutput : REAL :=
estimatedDRACVoltage : BEAL :=
Figure 5-30

00000000

9006006000

0x0000 PWR
ADC value (16bit) from PD
Estimated input voltage = 0.08 v.

Figure 5-31

©0000000

990090900

NALOG INPU NAL G C F

IType DAC value (12bit) to PD. ‘

Estimated output voitage = 0.00 v
e

Figure 5-32
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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 value from slave.

g PLC
4 Axl\ﬂotorCDntrDl_v‘l 20

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
F
F
*

Figure 5-33

5-3-1 PD Link

TwinCAT XAE provides a powerful function that software variables could link to PD of EtherCAT slave. In this
application, we declare the PD (Process Data) in ESI file for each known EtherCAT slaves. TwinCAT XAE list
all available PDs of every EtherCAT slaves 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.

Mew Project Boncktn Cloned 2 AL nat PN

Open Project.. B Attach Variable MAIN.aAmsNetld (Input) *

4 O} AxMotorControl_v120 Instance
4 PlcTask Inputs

Search \ ] Showaisbies

@® Unused
GV_Main.Axes[0] piStatusWord 2 b © Used snd unused
1 # GV_Main.Axes[0]. piPositionActualValue S [ Exclue disabled

b

1 AmsMetld > |B 1540.0, AMSNETID [E.0]]

Exclude other Devices
Exclude same Image
[®] Show Taaltips

Lo nelld > 1B 1550.0, AMSNETID [6.0] [] 5ot by address

[ Show Variable Groups

[
% GV_Main Axes[0] pivelacityActualValue
% GV_Main Axes[0] pilodesOfOperationDisplay
4 T PlcTask Outputs
B+ GV_Main Axes|
B GV Main Ases|
B GV Main Ases|

from linked Variable

0].poControlWord
0].peTargetPosition >3 Online Write..

0].peTargetVelocity Show Variable Types

B+ GV_Main Axes[0] poModesOfOperation [ Matching Tgge
: Rel
(4 SAFETY ) [A Matching Size
C++ £ Add to Watch &0 Types
« Eio Remove from Watch Array Made
4 % Devices
4 =% Device 2 (EtherCAT) TwinCAT Project Hfsets
*% Image AX99100_SPort [ Continuous
*8 Image-Info [ Show Dialog
b 2 Synclnits Wariable Name / Comment
3 Inputs
A [Hand over
> [ Outputs
7 (] Tak,
b @ InfoData see
b B Box 1 (AX58200 MotarContral) Keep page open after project
P Kecel Concel | | O |
') Mappings
Figure 5-34
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Then you will see the black arrow icon appears.

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 5-35

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

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

Mew Project.
Axl\::::rCnr::tva'!‘ZD . ) Ready to Cloud-power your experience? Mews nn Mirrnenft Platf,
o otorContral_w1 roject Open Project... M A
4 50 AxMotorContral 120 nstance Attach Variable GV_Main.Axes[0].piStatus\Word (Input) X
4 I PlcTask Inputs — [i]  ShowVeickies
MAIN.aAmsNetld ® Unused
Used and d
8 Change Link. Devices 858\ :nd-"nﬁfz
wclude disable
2 Clear Li = Device 2 [EtherCAT) [ Exclude other D
57 Synellrits wclude other Devices
#1 GV_Main.Axes[0] piModesOfOperationDisplay Goto Link Variable [ [ Exclude same Image
4 PlcTask Outputs B =
= .p N Take Name Over from linked Variable =] ’m <unreferenced> B8] Show Tosltips
& GV_Main Axes[0]. poControlWord i.# State > IB1570.0.UINT [20] [ Sort by Address
E: GV_Main Axes[0] poTargetPosition Display Mode & # SlaveCount > 1B 15720, UINT [2.0] [ Show Varisble Groups
B GV_Main.Axes[0]poTargetVelocity Move Address %] FrmQState > 1B 1520.0, UINT [20] SV T
B GV_Main Axes[0] poModesOfOperation %] FrlwcState > 1B 15220, LINT [2.0] ISR Ve
[ SAFETY +3  Online Write . #] FrmllnputToggle > 1B 1524.0, UINT [2.0] [ Matching Typs
B c++ Online For #1 SlaveCount > 1B 1530.0, LINT [2.0] [ Matching Size
= N %] DevState > 1B 1534.0, UINT [20] [ &l Types
Release F % ChangeCount > I8 15360, UINT [20] Aty Mod
4 *éDewces ray Mode
: £ Add toWatch %] Devid > 1815380, UINT [20]
== Device 2 (EtherCAT) Dffsets
4= - %1 CigslaveCount > IB 1546.0, UINT [2.0]
¥ Image e L e G Box 1 [£5¢58200 M otarContrall [ Continuaus
*8 mage-Info 3 [ Show Dialog
b 2 SyncUnits Al
b Inputs B8 Adshdd Wariable Name / Comment
b W Outputs L% port > 1B1586.0,WORD [20] [ C]Hand over
b B InfoData 71 | Take over 4
b B8 Box 1 (AX58200_MotorControl) Keep page open after project
4§ Mappings loads Cancel

P AvldatarCantral wi 20 Instance - Nevicra 2 (Fther AT 1 o+ Che

Figure 5-36
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Link “GV_Main.Axes[0].piPositionActualValue” variable.

AxMotorControl_v120 Praject
4 O AxMotorControl vi20 Instance
4 [ PlcTask Inputs
' MAIN.aAmsNetld
piStatus\Waord

V_Main.A K
#1 GV_Main Axes[0]

1

P
piModesOfOperationDisy 2

4 Wl PlcTask Outputs
B GV_Main.Axes[0].poContral\Ward
B+ GV_Main.Axes[0].poTargetPosition
B+ GV_Main.Axes[0].poTargetVelocity
B+ GV_Main.Axes[0] poModesOfQperation
] SAFETY

+3

4 == Device 2 (EtherCAT)
8 mage
8 Image-Info

New Project.

2 SyncUnits
Inputs
W Outputs
& InfoData
Bl Box 1 (AX58200_MatorControl)
4§ Mappings

v v v v

loads

Bandutn Clad 2 at xat P
Open Project... B Attach Variable GV_Main.Axes[0] piPositionActualValue (Input) X
[]  Showvaiables
® Unused
=D (O Uged and unused
-7 Devices .
: Exclude disabled
Change Link.. B4 Device 2 [EtherCAT) E] Esiclude disable
&2 SyncUnits xclude other Devices
Clear Link DG et welude same Image
Goto Link Variable 57 PleTask [m] Show Tooltips
Take Name Over from linked Variable # Objeclid > 1B 1566.0, OTOID [4.0] (WSl
= = — [ Shaw Variable Groups
Display Mod 3
S ; Show Varisble Types
#1 DeOutputShitt > 1B 1558.0, DINT [4.00 [ Matching Type
Online Write... % DelnputShitt > 1B 1562.0, DINT [4.0] Matching Size
Online Fo ClaiTypes
Anray Mode
Release Farce
Offsats
Add to Watch
[ Continuaus
Remove from Watch [ Show Dislog
“Wariable Name £ Comment
[ [ Hand over
A1 Take over
KEE: page open after proje Criml

Figure 5-37

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

4 [T AxMotorControl_v120
&=l AxMotorControl_v120 Project
4 O[] AxMotorControl_v120 Instance
4 [ PlcTask Inputs
# MAIN.aAmsNetld
&1 GV_Main Axes[0] piStatusWord
GV _Main.Axes[0].piPositionActualValue
3 GV_Main.Axes[0].piVelocityActualValue

#1 GV_Main Axes[0].piModesOfOperationDisplay

4 W PlcTask Outputs
& GV_Main.Axes[0]
B+ GV_Main Axes[0]
& GV_Main Axes[0]
& GV_Main.Axes[0]
@ SAFETY
[fd c++
[lie}
4 %% Devices
4 == Device 2 (EtherCAT)
2% image
*8 |mage-Info
2 Synclnits

.poCentralWord

paTargetPosition
paTargetVelocity
.poledesOfOperation

.

b

3 Inputs
b [l Qutputs

b [ InfoData

b & Box 1 (AX58200_MotorControl)
4 g7 Mappings

&% AxMotarControl w120 Instance - Device 2 (EtherCAT) 1

New Project...

Open Project..

Recent

Name Over from linked Variable

Tal

Display Mode »

Move Address..

3 Online Write.
Online For

Rel

Force
£ AddtoWatch

Remove from \

Ready ta Cloud-power your experience?

New on Microsoft Platfi

" Device 2 (EtheiCAT)
B2 SpneUnits
LR cdefauly
=% PloTask
#| Objectld >

1B 1566.0, OTCID [4.0]

U cllutpul >

# DelnputShift >

Keep page open after project
loads

¥ Show page on startup

Figure 5-

7 Attach Variable GV_Main Axes[0] piVelocityActualValue (Input) X
. [x  Showvaiste:
— @® Unused
B 140 () Used and unused
& [ Esclude disabled

Exclude other Devices

Exclude same Image
[®] Show Toaltips
[ 5ot by Address
[ Show Variable Groups
Show Variable Types
[ Matching Tupe
Matching Size
[0 Types
Airay Mode
Dffsets
[ Cantiruous
[ Show Dialog
Warisble Name / Comment

[0/ [ Hand over

4| Take ovar

Cancel
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Link “GV_Main.Axes[0].piModeOfOperationDisplay” variable.

AxtviotorCantral_v1 20 Praject

4} AxMotorCantrol v120 Instance

a PlcTask Inputs

MAIN.aAmsNetld
GV_Main.Axes[0].piStatus\Word
GV_Main Axes[0] piPositionActualValue
GV _Main Axes[0]
GV_Main.Axes[0]

B GV_Main Axes[0] poControlWord

B GV_Main.Axes[0].poTargetPosition

E» GV_Main Axes[0].poTargetVelocity

[ GV_Main Axes[0] poModesOfOperation
B saFeTY

N

L1
=
(s}

4 == Device 2 (EtherCAT)
*H Image
*® Image-Info
2 SyncUnits

Inputs
W Outputs
I InfoData
&l Box 1 (AX58200_MotorControl)
4§ Mappings

&7 AxMotorControl_v120 Instance - Device 2 (EtherCAT) 1

vevwvww

MNew Project...

Open Project..

Recent

Goto Link Variable
Take Name Over from linke
Display Mode s
Move Addr

+3
Online F

Release

Remave

Clear Lin|

Online Write...

Add to Watch

TwinCAT Measurement Project1

d Variable

orce...

Force

from Watch

v

Ke=p page open after project
loads

Show page on startup

Figure 5-39

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

AxMatorContral_v120 Project
4 O] AxMotorContral_v120 Instance

P PlcTask Inputs
MAIN.aAmsMetld
GV_Main.Axes[0].piStatus\Waord
GV_Main Axes[0] piPositionActualValue
GV_Main.Axes[0].piVelocityActualValue
GV_Main.Axes[0].piVodesOfOperationDisplay

lagy iy gy ey

E» GV_Main Axes[0].poTargetVelocity
B+ GV_Main.Axes[0].poModesOfOperation

[$5 SAFETY

[ c++
4 [Fo

4 % Devices

4 == Device 2 (EtherCAT)
*8 Image >3

*8 Image-Info
2 SyncUnits

Inputs. -
W Outputs
& InfoData

MNew Project...

Ready to Cloud-power your experience?

New on Microsoft Platforms

7 Attach Variable GV_Main.Axes[0].piModesOfOperationDisplay (Input)

Search: E:

Show Wariables

® Unused

O Used and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image:
8] Show Toaltips

[ 5o by Address

[ Show Yariable Groups

Show Wariable Types
[ Matching Tupe
Matching Size

[ &l Types
Anap Mode

Offsets

[ Continuous
[ Show Dislag

Warishle Mame / Comment

[/ O Hand over

4 [ Take over

Cancel

*

Ready to Cloud-power your experience?

New on Microsoft Pl

Open Project

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

Recent
TwinCAT Measurement Project
AX58200_MotorControl

Goto Link Variable

Take Name Ov

Display Mode
Move Address
Online Write
Online Force

Ri Force

Add to Watch

Remave from

from linked Variable

Watch

v v v v v

BB Box 1 (AX58200_MatorControl)
4 §% Mappings
g% AxMotorControl_v120 Instance - Device 2 (EtherCAT) 1

Keep page open after proje:
loads

Devices
B4 Devioe 2 [EtheiCAT)
M FimChl > GB 1520.0, UINT [2.0]
~ W Fim0weChl > OB 156220, UINT [2.0]
- DevChl > OB 15340, UINT [20]
i

¥ Show page on startup

Show Wariables

(® Unused

O Used and unused

[ Exclude disabled
wclude other Devices
e
[®] Show Tooltips

[ Sort by Address

] Show Variable Groups

Show Wariable Types
[] Matching Type
Matching Size

] Al Types
Aray Mode

Dffsets
[ Continuous
[ Show Dislog

Wariable Name / Comment

¢ CJHand aver

/1| Take over

Cancel

x

Figure 5-40

38

Copyright (C) 2024-2025 Reserved by ASIX Electronics Corporation, All Rights Reserved.




ASIX

AX58x00
TwinCAT User Guide

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

MNew Project...

AxMotorControl_vi20 Project
4 O AxMotorContral w120 Instance
Pl PlcTask Inputs
# MAIN.aAmsNetld
#F GV _MainAxes[0].piStatus\Word
& GV_MainAxes[0].piPositionActualValue
F
&
Pl

Open Project...

Recent
GV_Main Axes[0] piVelocityActualValus
GV_Main Axes[0] piModesOfOperationDisplay

lcTask Outputs

GY_Main.Axes[0].poControlWord

=+ GV_Main.Axes[0]. poTargetPosition

B GV_Main.Axes[0].poTargetVelocity

B+ GV_MainAxes[0].poModesOfOperation

TwinCAT Measurement Project
AX58200_MotorControl
AX99100x_WakeupTestTool

4 W

M ChangeLink.

Clear Linki(s)

(3] saFeTY Goto Link Variable
[ c++ .
y /o Take Name Over from linked Variable
4 L Devices Display Mode »
4 =% Device 2 (EtherCAT) Move Address
*B mage
28 |mage-info 33 Online Write
b 2 SyncUnits Online Force...
3 Inputs Release Force
b Outputs o~
o) N
b @ InfoDats > Add to\.‘:atch
b B8 Box 1 (AX58200_MotorControl) Remove from Watch

Ready to Cloud-paower your experience?

New on Microsoft Pl

4 & Mappings loads

g1 AxMotorControl_v120 Instance - Device 2 (EtherCAT) 1

T

¥  Show page on startup

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

Search;

£-“E, Devices
= Device 2 [EtherCAT)
B 1 [A<58200 MotorContral]

Show Yariables

® Unused

(O Used snd unused

[ Exclude disabled
welude other Devices
Exclude same Image
[®] Show T ooltips
[JSort by Address

[ Show Varisble Groups

ShowVariable Types
[ Matching Type
Malching Size
[ &l Types
Armay Mode
Offssts
[] Continuous
[] Show Dialag
Wariable Name / Comment

¢ O Hand over

4| Take over

Cancel

X

Figure 5-41

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

MotorControl w120 New Project.

AxMotorCantrol_v120 Project
4 I} AxMotorControl_v120 Instance

4 [0 PlcTask Inputs
MAIN.aAmsNetld
GV_Main.Axes[0].piStatusWaord
GV_MainAxes[0] piPositionActualValue
GV_Main.Axes[0]. pivelacityActualvalue
GV_Main Axes[0].piMadesOfOperationDisplay
4 T PlcTask Outputs
% GV_Main.Axes[0].poControlvord
GY_MainAxes[0]

Open Project.

Recent

TwinCAT Measurement Project1
AX58200_MotorControl
AX99100x%_WakeupTestTool
AX99100x_WakeupTestTool
Change Link.

gy gy gy g

poTargetPosition
.poTargetVel

B GV_Main.Axes[0] peModesOfOperation
[ SAFETY 2 Clear Link(s)
B o+ Goto Link Variable
« BEvo — :
4 %2 Davices Take Name Over from linked Variable
4 == Device 2 (EtherCAT) Display Mode 3
2% Image Move Ad

*8 Image-Info

b B SyncUnits 3 Online Write.
[ Inputs Online Force..
b [ Outputs Release Force
b O InfoData

N
b B Box 1 (AX58200_MotorControl) S hicjiaich

Remove from Watch

4§ Mappings

Ready to Cloud-power your experience?

Connarct tn A )

New on Microsoft Plati

7 Attach Variable GV_Main Axes[0] paTargetVelacity (Output)

g AxMotorControl w120 Instance - Device 2 (EtherCAT) 1
%, AcMatarCantral vi20 Instance - Devica 2 (FtherCATY Info

¥ Show page on startup

n

Show Variables

® Unused

(0 Uzed and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image
[®] Show Toaltips

[ Sort by Address

[ Show Variable Groups

Show Variable Types
[ Matching Tupe
Matching Size
[ &0 Types
Aray Mode
Offsets
[] Continuous
[ Show Dislag
Wariable Name / Commert

14 [1Hand aver

1| Take over

Cancel

X

Figure 5-42
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Link “GV_Main.Axes[0].poModesOfOperation” variable.

AxMotorControl_v120
b =l AxMotorControl_v120 Project
4 I} AxMotorControl_w120 Instance
a PlcTask Inputs
1 MAIN sAmsNetld
# GV_Main.Axes[0].piStatus\Word
# GV_Main.Axes[0].piPositionActualValue
& GV_Main.Axes[0].piVelocityActualValue
1 GV_Main Axes[0] piModesOfOperationDisplay
4 [ PlcTask Outputs
B+ GV_Main Axes[0] paControlWard
B+ GV_Main Axes[0] poTargetPosition
GV Main Axes[0].paTargetVelocr
+ GV_Main Axes[0]. poModesOfOperation

MNew Project...

Open Project.

Ready to Cloud-power your experience?

Connect to Azure &

New on Microsoft Platfc

Recent

TwinCAT Measurement Project1
AX58200_MotorControl
AX99100x_WakeupTestTool
AX99100x_WakeupTestTool

Change Link.

17 Attach Variable GV_hain Axes[0] palodesOfOperation (Output)

Search: | [=

piro
@B 21.0, SINT [1.01]

x

Show Yariables
(®) Unused
(O Uged and unused
[ Exclude disabled
Exclude other Devices
Exclude same Image
[®] Show Taoltips
[ Sort by Addhess
[ Shaw Yariable Groups
Show Variable Types
] Matching Type
Matching Size
[ &N Types
Aray Mode
Offsets
[ Continuous
[ Shaow Dialog
‘ariable: Name / Comment

14 [ Hand over

#_| Take over

Cancel

i saFE =
[l c++ 2 Clear Linkis)
4 ) Goto Link Variable
4 "2 Devices Take Narne Over from linked Variable
4 7= Device 2 (EtherCAT) :
8 | age Display Mode 3
*® |mage-Info Move Address
b 2 SyncUnits 53 Online Write
3 Inputs
> W Outputs Online Force...
b [ InfoData Release Force
b Bl Box 1 (AX58200_MotorControl) £ Add to Watch
[
4 & Meppings Rermove from Watch
5% AxMotorControl_v120 Instance - Device 2 (EtherCAT) 1 — —
_ =t axorgrConigl w120 nstance - Device O (FherCAT Info M |
Figure 5-43

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 @rc

4 O} AxMotorControl w120 Instance

F |

FlcTask Inputs

ad MAIM aAmshetld

# GV_MainAxes[0]pi{ 7 Change Link_

F GV_Main.Axes[0].pil X Clear Link(s)

a1 GV_Main.Axes[0].pi"
1 GV_Main.Axes[0].pil

4 [y PlcTask Outputs

B GV_Main.Axes[0].pc
B GV_Main Axes[0] po
B GW_Main.Axes[0].pg
B GV_Main Axes[0] pg

M

Figure 5-44

I Goto Link Variable I

Take Mame Over from linked Variable

ove Address...

+3  Online Write...

Online Force...

I P A S
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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 A:-cl'-.-’IDtDrICDntrDI_ﬂ 20
4 OF AxhotorControl w120 Instance
a FlcTask Inputs
23 MAIN.aAmsNetld
# 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 ol _ i ol
4 W PlcTask Outputs Take Mame Cwer from link
% GV_Main Axes[0].pols Mowve Address...
- GV_Main Axes[0].paT: 3 Online Write...
- GV_Main Axes[0].paT: R
X GV_Main.Axes[0]. poM e e
Figure 5-45
5-3-2 Link Reference
In this application, the PLC reference PDs as below table.
AxMotorControl PD Link
PLC Side Variable Slave Side Object | Description
MAIN.aAmsNetld N/A Input 6bytes AMS Netld of Master
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
. . . . Modes of operation g
GV_Main.Axes[0].piModesOfOperationDisplay displa Input 1byte for current operation mode status

Table5-1

By the way, because this PLC program can work with AX58x00 MotorControl Reference Design, so the
“GV_Config” file provides some settings to do adaption, like this.

The Electronic Gear setting for AX58200 MotorControl:

aElecGearPositionN[0] : 1

aElecGearPositionDJ[0] : 36

aElecGearVelocityN[0] : 1

aElecGearVelocityD[0] : 360

The Electronic Gear setting for AX58100/AX58400 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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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)

Solution Explorer
@ o-a|&-=
Search Solution Explorer (Ctrl+;)
a1 Solution 'AX_MotorControl' (L project)
4 ha AX_MotorControl
4 (] SYSTEM

1 License

b @ Real-Time

b Tasl

AX_MoterControl + X [offians

Settings | Online | Prioriies | C++ Debugger |

Router Memory (MByte): 32 o
Available CPUs (Windows/lsolated): 1 [£] 0 & | Readfrom Target | [ Setontarget |
cPU RT-CPU |Base Time | cPU Limit | Latency Warning |
0 [ Default [tms ~lpos Eltes =1
Figure 5-46

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

Solution Explorer
& -8 &=
Search Solution Explorer (Ctrl+;)
a1 Solution 'AX_MotorControl' (1 project)
4 o AX MotorControl

4 ﬂ SYSTEM
{ License

4 (B Tasks
[ PlcTask

sla Routes

TcCOM Objects
MOTION

P PLC

4 AX58400_MotorControl_v_10_0

b ;—:j AX58400_MotorControl_v_1_0_0 Project

AR X MotorControl & X Output

Task | Online | P {Online) |
P- ~
Name: 170 Idle Task Port: 340 o
V] Auto start Object Id:  (x03000011
[ Auto Priority Management Options
Priority: 1 : [ Disable
| Cycle ticks: 1 - 1000 ms I [7] Create symbols
Start tick (modulo): 0 Include extemal symbols
[7] Separate input update
rEEe - "] Etem sync
[~ Waming by exceeding
Message box .
|| Floating point exceptions
Watchdog Cycles: 0 B
Figure 5-47

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

Selution Explorer

AR I AX MotorControl & X Qutput

@ o-afs = Task | Online | P ©niine)|
Search Solution Explorer (Ctrl+;) P~
Name: PleTask Port: 350 =
2] Solution 'AX_MeotorControl' (1 project)
4 lha AX_MotorControl V] Auto start Object Id:  (x02010020
4 @ svsTEMm [ Auto Prioity Management Options
¥ License Priority: 7 % ] Disable
“ 9 gall.f;r}l;::e Task I Cycle ticks: 1 % 1.000 msl [ Create symbols
4 B Task Start tick {modulo): 0 Include extemal symbols
[7] Separate input update
=f= Routes b fic] 0
TeCOM Objects
MOTION [ Waming by exceeding
4 PLC Message box -
a AX58400_MotorControl_v_1_0_0 . /| Floating point exceptions
b 321 AX58400 MotorControl v 1 0 0 Proiect Watchdog Cycles: 0 E
Figure 5-48
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® Step 4: Double click “Device N (EtherCAT)” and click “Advanced Settings...”.

Solution Explorer A Il Ax_MotorControl & < QeIT{INS
W o-8| &= [ General | Adapter| EtherCAT | Oniine |.CoE - Oniine |
Search Solution Explorer (Ctrl+;) Lo~
: . Metld 169.254 167.127.3.1 |[ Advanced Settings .. ] I
&7 Selution ‘Ax_MotorControl' (1 project)
4 ui Ax_MotorControl [ Export Configuration File... ]
4 | SYSTEM
¥ License | Synec Unit Assignment... ]
4 (P Real-Time
[ VO Idle Task I ilonologys J
4 B Tasks
(B PlcTask frame Cmd  Addr len WC  Smnclat  Cyckens) Uiz
e ?":::4 obi Mo R0 mosoooo0 1 1.000
(] 1< Jects WMo W mowo0000 6 2 <default> 1.000
MOTION Mo BRD  G0000G010 2 1 1000 068
b [l PLC 063
| ] saFeTy
[ C++
4 [FHro
4 %L Devices
4 == Device 2 (EtherCAT) ;
™
Figure 5-49
® Step 5: Click “Distributed Clocks” and select “DC in use”.
Advanced Settings I
8- State Machine Distributed Clocks
Master Settings
Slave Settings DC Mode
- Cyclic Frames [ Automatic DC Mode Selection
I Distributed Clocks I [¥] DC in use
--EoE Support
Redundancy Reference Clock: Select .
Emergency _
&3 Diagnosis @ Independent DC Time (Master Mode)
~) DC Time controlled by TwinCAT Time (Slave Mode)
~) DC Time controlled by BExtemal Sync Device (Extemal Mode)
Extemnal Sync Device Select

Figure 5-50

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

Solution Explorer e Wl TwinCAT Project] + X
@ o-3| &=

Search Solution Explorer (Ctrl+;) P~

General BhefCAT Process Data Statup CoE -Online  Online

Operation Mode: SM-Synchron v
a1 Solution "TwinCAT Project!’ (1 project) 2

4 ol TWinCAT Project1 3 Advanced Settings...
b @ SYSTEM
MOTION

Ce+
4 Fvo
4 % Devices
4 =% Device 2 (EtherCAT)
" Image

2 Image-Info
b 2 SyncUnits
3 Inputs 1
b @ Outputs
b InfoData
| 4 5 Box 1(AX58200 MatorControl) |
P KPdoMappingTsp

Figure 5-51
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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

SYNCO
Cycle Time (us): Shift Time (us):
® Sync Unit Cycle x1 v User Defined 0
(O User Defined + SYNCO Cycle
1000 x0 v 0 |

[[]Based on Input Reference

Enable SYNC 0 e 0
SYNC 1

(O Sync Unit Cycle Cycle Time (s): 1000
(® SYNC 0 Cycle x1 v Shift Time (ps):

[JEnable SYNC 1

I Use as potential Reference Clock |

Figure 5-52
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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
master in configure mode.

Note: You MUST setup PD link so that TwinCAT master can let the slave 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
e - | Fii e | - - | Release ~ TwinCATRT (x6: ~ [ Attach.. ~ | 5

B2 @| ] '_| <Local=

TwinCAT Projectl] # X

General Adapter EtherC

dx3 1enies

Z Mo Addr Mame
5 - N 1 1001 Box1
8] r
3 bl SYSTEM changes effect and let TwinCAT
MOTION
d PLC master enter running mode
Figure 5-53
® Step 2: Click “OK”.
Microsoft Visual Studio X
Activate Configuration
(Old Configurations will be overwritten!)
Figure 5-54
® Step 3: Click “OK”.
Microsoft Visual Studio X

0 Restart TwinCAT System in Run Mode

Figure 5-55
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® Step 4: Confirm the running mode is setting.

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

P T AR ‘ - | p Attach.. ~
~ ‘@“4

| Solution Explorer

‘<Local> '§ = IAxMotorControI_v_

e S l TwinCAT Pr¢

Search Solution Explorer (Ctrl+;)
x x : 2 Netld:
fa] Solution 'TwinCAT Project1’ (1 project)

4 o] TWinCAT Project]
b (@ SYSTEM
MOTION

Figure 5-56

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

General Adapter EtherCAT Online CoE - Online

No Addr Name State CRC
i 1 1001 Box 1 (AX58200_MotorCont... 0

Figure 5-57
® Step 6: Click “Login”.

t Builld Debug TwinCAT TwinSAFE PLC Team Tools Test Scope
M| - O -| Release ~ TwinCATRT (xt« - P Attach.. = | 5% _

| &5 15 & |

TwinCAT Project1 =

Sk —- :
B | * General Adapter EtherCAT Online CoE-C
r (Ctrl+;) D~
Project1’ (1 project) - Mo Addr Mame
Figure 5-58
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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 5-59

® 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 |

TwinCAT Projectl ® X

—

v v

C B B

i

oL - i
= | F General Adapter EtherCAT Online CoE-¢
o (Ctrl+;) 2~
Project1’ (1 project) - ‘ Mo Addr MName
Figure 5-60

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

¢ AxMotorControl w120 - ‘ fF=4l | vl : Edl & | | [ 2} | )] ‘ : - | ARl = T ‘ -

Solution Explorer AR Al Demonstration 7 X
@ o-5sam F=

Search Solution Explorer (Ctrl+;) P~

m Solution 'AX58200_MotaorControl' (1 project) -
4 0 AX58200_MotorControl
:Jﬂ SYSTEM ASIX Motor Control
¥ License
b @ Real-Time
b B Tasks
sf= Routes
2[5 Type System
[ TeCOM Objects
k=] MOTION
PLC
AxMotorControl_v120
4 L—Q AxMotorControl_v120 Project
b [ External Types
gl References

:j g\ljl': CSV ON/OFF CSP ON/OFF i Fault Reset  Serve ON/OFF

3 POUs — - —
|4 Demonstration | - O | = =

Status: Servo Off

AWy v YT

AxhotorControl_v120.tmc
"'J] GlobalTexlist Speed Command (rpm) Home Offset (degree) é

b Gh PlcTask [PlcTask)
ﬁ Visualization Manager 1000 2 =

I Of AxMotorControl w120 Instance

| SAFETY
. E; Copyright © 2023 ASIX Electronics Corporation
4 "%Dewces
Figure 5-61
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® Step 10: Power On

Axis:

Status: Servo Off

CSV ON/OFF

ASIX Motor Control

CSP ON/OFF

Homing

Fault Reset

Servo ON/OFF

P B @& @

Speed Command (rpm)

\_

Copyright © 2023 ASIX Electronics Corporation )

Home Offset (degree) ‘ O

Figure 5-62

® 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©CoO~NOOITD,WNPE

. CSP demonstration control button.

10. CSV demonstration control button.

11. CSV speed command.

(

1 Axis1:

Pl Status: Servo Off

CSV ON/OFF

108

Speed Command (rpm}

1]

\

CSP ON/OFF

9P_ 8 @

Copyright © 2023 ASIX Electronics Corporation )

ASIX Motor Control

Fault Reset  Servo ON/OFF

5@ @3

Home Offset (degree) 6 ‘ ‘ 4

Homing

Figure 5-63
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Copyright © 2024-2025 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, fithess 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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ASIX

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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