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1. Introduction

This document introduces how to setup entire environment for demonstration of AX58101 EVB_DIO. The
application of EtherCAT MainDevice side develops by PLC (Programmable Logic Controller) language
through Beckhoff TwinCAT engineering (XAE). And the IDE relies on Microsoft Visual Studio 2013 / 2015.
The EtherCAT MainDevice application can be executed through the mentioned IDE or pure Beckhoff runtime
package (XAR). In addition, the EtherCAT SubDevice side employs AX58101 EVB board.
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Figure-1. AX58101 EVB Board

2. Requirements

Before starting to setup, the demonstration environment that includes software and hardware. We list
software / hardware requirements as following:

EtherCAT MainDevice Side
[Software]
Windows 11/10 operation system
Microsoft Visual Studio 2013 /2015
Beckhoff TwinCAT XAE (Version 4022.28 or higher)
AX58101(2)_EVB_DIO ESiI file (xml)

[Hardware]
® An INTEL Network Adapter

EtherCAT SubDevice Side
[Hardware]
® AX58101 EVB board
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3. System Topology

The system topology of demonstration is very simple. We only setup a TwinCAT MainDevice and let it

connect to an EtherCAT SubDevice. Below figure illustrates topology and block diagram in system upper
layer:

TwinCAT PLC
Demonstration Program

~

v

TwinCAT Master

~

¥ EtherCAT Cable

Network Adapter AX58101 EVB

Figure-2.  System topology
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4. Environment Setup

This chapter describes how to setup entire environment for demonstration of AX58101 EVB DIO. It contains 3
parts: TwinCAT Project / TwinCAT PLC / EtherCAT SubDevice.

4-1. EtherCAT SubDevice

The EtherCAT SubDevice of AX58101 EVB provides 32 GPIO indicate the Input/output status. In this
demonstration, we should connect EtherCAT SubDevice with TwinCAT runtime PC. Please follow below
steps:

® Step 1: Connect AX58101 EVB board with the PC you want to execute TwinCAT. AX58101 EVB board
provided 2 Ethernet ports, port 0 and port 1, plug-in cable on port 0, another side plug-in on PC NIC port.

Figure-3. AXS58101 EVB board
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® Step 2: Please check the power led light on and PORT 0 ACT LED is blinking
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Figure-4. Connect
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4-2. TwinCAT Project

After installed TwinCAT XAE successfully, you can start the XAE through system try icon as below figure. The
TwinCAT development environment is already integrated into Visual Studio. We can use Visual Studio 2015
as development IDE.

& About TwinCAT...

’[;5] TwinCAT XAE (VS 2015)

Tools »

Router

Toolbox

—_— Publish a
Figure-5. Open Visual Studio

Any common deployment or application through TwinCAT XAE should be processed under a TwinCAT
project. We create an empty TwinCAT project and scan out EtherCAT SubDevices that linked to the
MainDevice. If you have a Beckhoff real-time compatible network adapter (ex: Intel 1-350) 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 redundancy. Whatever affairs EtherCAT related must be under TwinCAT XAE.
Create a TwinCAT project first and please refer to below steps:

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

TwinCAT" 3

Beckhoff News

I What's New in TwinCAT 3
Leam about the new features of TwinCAT 3.

Recent Projects

Figure-6. Create new empty TwinCAT project
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Step 2: Specify “Name” and “Location”, click “OK”

4 Installed = .
TwinCAT XAE Proj format)

4 Templat:

¢ Online

Figure-7. Set Project name

b T

FILE EDIT

N - . 4 Restart Twir
ol +: WP @] 5 : ’

-
. Restart TwinC/
Solution Explorer -
Reload Dev

Toggle Free Ru
project) line Data
ub Items

Vianagement._.

Access Bus Coupler/IP Link Register...

Update Firmware/E
Show Realtime Ethernet Compatible Devices
File Handling

cted tem

Figure-8. select “Realtime Ethernet Compatible Devices”
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® Step 4: Make sure your network adapter installed Beckhoff EtherCAT real-time driver. If your network
adapter appears under “Compatible”, select and click the “Install” button to install Beckhoff real-time
driver.

Installation of TwinCAT RT-Ethernet Adapte!

Ethernet Adapters -

= l} Installed and ready to use devices(realtime capable)
¥ TRIFZELR - TwinCAT-Intel PCI Ethernet Adapter (Gigabit) #2
l}‘ Installed and ready to use devices(for demo use only)
-~ Compatible devices
¥ Incompatible devices
L Disabled devices

™ Show Bindings

Figure-9. NIC list and drive install

® Step 5: Please copy the correct AX58101 ESI file (e.g. “AX58101(2)_DIO_16Input_160utput.xml”’,
“AX58101(2)_DIO_32Input.xml’, “AX58101(2)_DIO_320utput.xml’) into TwinCAT ESI directory
“C:\TwinCAT\3.1\Config\lo\EtherCAT".

» Local Disk (IC:) I TwinCAT » 3.1 » Config » lo » EtherCAT I

Mame ’
Beckhoff AXSuxx
old
RES
X AX58101(2)_DIO_18Input_160utputxml
X| AX58101(2)_DIO_32Input_ESLxml
X| 4X52101(2)_DIO_320utput_ES|xml
A peckhott ANTE X m
X| Beckhoff AMPBGcx . xmi

Figure-10. ESI file location
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® Step 6: Click “Reload Device Descriptions”

TWINSAFE PLC INCREDIBUILD SCOPE  TOOLS

B PATTERN_DELAY_TIMES

Configuration Alt+F2

Shift+F2

Scan

Toggle Free Run State

lealtime Ethernet Compatible
Handling

cted Item

Figure-11. Reload device descriptions

@ Step 7: Right-click on “lO -> Devices” and select “Scan”

FILE EDIT WIEW

Add Mew Itermn._.

Add Existing Item... ift+Al+A

Figure-12. Scan device
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® Step 8: Click “OK” for below dialog.

.. Microsoft Visual Studi (-5 |

HIMT: Mot all types of devices can be found automatically

| ’ Cancel

Figure-13. Attention dialog

® Step 9: Select correct local area connection that link to EtherCAT SubDevice and click “OK”.

[V|Device 2 [EtherCAT]  [i23858 (TwinCAT-Intel PCI Ethemet Adapter [Gigab] 0K

Cancel

Select Al

Unselect &ll

e e

Figure-14. Choose NIC

® Step 10: Click “Yes” for below dialog.

:I Scan for boxes

Yes¥ || Noy

Figure-15. confirm
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® Step 11: Click “Yes” for below dialog.

Yes® || Nomw

Figure-16. Auto into free run mode

® Step 12: TwinCAT MainDevice will scan out all EtherCAT SubDevices via Ethernet port of the
network adapter. Now we double click “I/O->Devices->Device X (EtherCAT)", at the right-window

shows the EtherCAT SubDevices that MainDevice found. In this example, we found Box 1
(AX58101(2)_EVB_DIO_16).

Note: Please confirm that SubDevice already at “OP” state and Run Led already light on.

v @ x  TwinCAT Project2] & X

General Adapter EtherCAT Onlingé  CoE - Online

Mo Addr  Name State CRC
LB 1001 Box 1(AX58101(2)_EVE_DIO_16) oP 0
Actual State: opP Courter Cyclic Cueued
-~ Init PreOp | |Safelp Op Send Frames 2977 « 182
= . Frames / sec 500 « 15
WoDat: Ri
InfoData Clear CRC Clear Frames Lost Frames ) .0
Tx/Rx Emors 0 /0

50

e m 55, ML

Run LED

2 3 Ay AR
o L PORll-l'
: [ ] L O
Figure-18. The Run LED lights on
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5. 16 Bit DIO Verify

If you finish the procedures above chapters mentioned, here we can start to verify 16 Bit DIO.

* B X TwinCAT Project?] & X
General EtherCAT DC Process Data  Online

State Machine

winCAT Project21' (1 project) Bootstrap
T Project21 Curent State
Y Pre-Cp Safe-Op
A Op Clear Emar
DLL Status

Fort B: Mo Carmier / Closed

No Carier / Closed
Mo Carmier / Closed

Inputs File Access over BtherCAT
Outputs Download Upload

Name Online Type Size =Addr..  In/Out UserlD Linkedto
F Input 0xFF (233) BITARRE 1.0 26.0 Input 0
2 Mappings ! Input 0xFF (233) BITARRE 1.0 27.0 Input 0
#1 WeState 0 BIT 0.1 1522.0 Input 0
#! InputToggle 0 BIT 01 1524.0 Input 0
¥l State ] UINT 20 1548.0 Input 0
&~ OQutput 00 (0) BITARRE 1.0 26.0 Qutput 0
- Output 0x0 (0) BITARRE 1.0 27.0 Qutput 0

Figure-19. EtherCAT SubDevice list and active

5-1. GPIO Output

Please follow below steps to verify GPIO output.

® Step 1: Please choose the output pin which one you want to verify.

= Output

» Output[0] Mame Online Type Size =Addr.. In/Out  UserlD Linkedto
* Output[1] #! Input OnFF (253) BITARRS 1.0 26.0 Input 0
=+ Output[2] #! Input OuFF (253) BITARR2 1.0 270 Input 0
= Output{3] #! WeState 0 BIT 0.1 1522.0 Input 0
= Qutput[4] #! InputToggle 0 BIT 0.1 1524.0 Input 0
= Qutput[3] #! State g UINT 2.0 1348.0 Input 0
= Output[6] & Qutput 0uc0 (0) BITARR2 1.0 26.0 Output 0
= Output[7] & Qutput 0uc0 (D) EITARR2 1.0 270 Output 0

Byte 1_1
4 = Qutput
= Qutput[0]
= Output[1]
= Output[2]
= Output[3]
= Qutput[4]
= Output[5]
= Qutput[6]
= Output[7]

Figure-20. EtherCAT SubDevice GPIO output pin list

® Step 2: Please select the voltage status high/low to verify.
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® Step 3: Confirm the voltage change by multimeter is correct or not.

TwinCAT Project2]

AX58101 EVB DIO User Guide

(2)_EVB_DIO_16)
Set Value Dialog
Dec: |IZ| | I ok |
tout Hex: [0:00 | Cancel I
= Qutput[0] o
= Gutput] 1] Float | | :
= Output]2] N
= Output[3] .
* Output4] Baol: 0 1 Hex Edit...
= Output]5] Binan: |UD :I
* Outputi6] Bit Size: ®1 08 O O= O O7
= Output{T]
Figure-21. EtherCAT SubDevice GPIO output pin status selects.

Set Value Dislog X
Dec [l |
4 Hex Q1 Cancel
Float
| Boot 0 1 Hex Edit
Binary. o 1
Bit See: @1 08 O1 ORO64 O7

Figure-22. EtherCAT SubDevice GPIO output pin status=1.

Set Value Dialog

Dec 0 [U—KI 'I
S - S—
| Float

Book 0 1 Hex Edt

Binary 00

Bi Size: ®1 O8 O O Ost O?

Figure-23. EtherCAT SubDevice GPIO output pin status=0.

® Step 4: Repeat step1 — step 3.

5-2. GPIO Input

® Step 1: Please choose the Input pin which one you want to verify.
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TwinCAT Project21

ce 2 (EtherCAT) General EtherCAT DC Process Data  Online
+ Image State Machine
mage-Info IEI Bootstrap
cUnits Cument State:
Pre-Op SafeOp

i Requested State:

Outputs Op Clear Emor

InfoData

1 (AX58101(2)_EVE_DIO_16) DLL Stetus
g
@ Input1] No Carier / Closed
3 Input[2]
@ Inputl3] Mo Camier / Closed
@ Input[4]
@ Input[s] File Access over EtherCAT
3 Input[6] Download... Upload...
@ Input[7]
4 W Bytel MName Online Type Size =Addr.. In/Out UserlD Linked to

4 7 Input #! Input OxFF (255) BITARRE 1.0 26.0 Input 0
@ Input[0] # Input OxFF (255) BITARRE 1.0 270 Input 0
@ Input[1] # WeState 0 BIT 0.1 15220 Input O
3 Input(2] #| InputTeggle 1 BIT 0.1 15240 Input O
3 Input[3] # State 8 UINT 20 1330  Input 0
i et I Output 0x0 (0) BITARRE 10 260 Output 0
i i I Output 00 (0) BITARRE 100 270 Output 0
3 Input[6]
@ Input[7]

Figure-24. EtherCAT SubDevice GPIO input pin list.

® Step 2: Please connect to the input pin with GPIO output pin or pull-high(3.3V) / pull- low.
® Example as below: GPIO output [0] connect to GPIO input [0] on EVB board.

Figure-25. Connection of GPIO output pin connect to input pin.

Pin23
GP1016(output[0])

CTROMS
3101 Evalvat
8101

32 LS

® Step 3: Confirm the voltage change by multimeter or status value of input pin is correct or not.
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TwinCAT Project2] + X

Variable Fags

Walue: 1

New Value Force Re

Comment
]
Set Value Dialeg X
Dec: 1 [ ok ]
Hex: 001 Cancel =
Float: ]
Bool: 0 1 Hex Edit... I
Brany: |U‘I | I
B Size: @1 08 O O Ot O '
T - T - T - T - T - T - T - T - T 2

= Output
= Qutput(0]
- 0 x .‘ﬁ;.-in[:_ﬁTFru_icct.'-_'l
Variable Fags
Value: [1 |
Mew Value: - Farce Release

Comment:

32 Input[0]

@ inputji]

Figure-26. GPIO output select =1, GPIO input status value =1.
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v 3 X TwinCAT Project2l & X

= Variable Fags

Value: 0
2] Solution “TwinCAT Project21' (1 project) :
8 4 W TWinCAT Project21 New Value ce Release
8 > [l SYSTEM
B MOTION Comment
B rLC
AFET
Bl saFeTy Set Value Dialog X
[
4 ™ Devices Dec: d ] I OK ]
4 [ Device 2 (EtherCAT) Hex 0+00 | Cancel |
a3 Image s — 0
m+ Image-info <
& SyncUnits
W Inputs Bool: 0 1 Hex Ed..
Outputs : o
% InfoData Brary: 00 ; ‘
Box 1 (AX58101(2)_EVB_DIO_16) Bi Size: @1 08 O18 032 O8t O2
b Wl Byte0

b W Bytel
K Byte 0_1
4 M Qutout
= Output[0]
= Output[1]

Solution Explorer * 0 X TwinCAT Project2]

Input
@ Input[D]

w Tpuli]

Figure-27. GPIO output select =0, GPIO input status value =0.

® Step 4: Repeat step1 — step 3.
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Evaluation Board License Agreement

By using this evaluation board or kit (together with all associated software, hardware and documentation
provided by ASIX, collectively, the "Evaluation Board"), you ("You") agree to be bound by the terms and
conditions of this Evaluation Board License Agreement ("Agreement "). Do not use the evaluation board until
you have read and agreed to this agreement. Your use of the Evaluation Board constitutes your acceptance
of this Agreement.

License:

ASIX Electronics (“ASIX”) grants you the right to use the accompanying evaluation board, which provides
limited functionality, for the sole purpose of evaluating and testing ASIX products for your evaluation and
testing purposes in a research and development environment. Under no circumstances should the evaluation
board be assembled, directly or indirectly, as part of any of your products, as it has been developed for
evaluation purposes only and has no direct functionality and is not a finished product.

Notice:

(1) The description of hardware circuit, software tools and other related information in this document are only
used to illustrate the operation of application examples for ASIX Electronic products. You are solely
responsible for the use of such circuits, software and information in the design of your equipment. ASIX
Electronics is not responsible for any losses arising out of the use of the circuit, software or information by
you or a third party.

(2) ASIX Electronics has taken reasonable care in describing the information in this document, but ASIX
Electronics does not warrant that such information is error-free. ASIX Electronics disclaims all liability for
any damages you may suffer as a result of errors or omissions in the information contained herein.

(3) ASIX Electronics shall not be liable for infringement of patents, copyrights or other intellectual property
rights of third parties due to the use of ASIX Electronics products or the technical information described in
this document. No license, express or implied, or otherwise, is granted under any patent, copyright or
other intellectual property rights of ASIX Electronics or others.

(4) You may not alter, modify, copy or otherwise misappropriate any ASIX electronic product, whether in
whole or in part. ASIX Electronics shall not be liable for any loss incurred by you or a third party as a
result of altering, modifying, copying or otherwise misappropriating ASIX Electronics products.

(5) You should use the ASIX Electronic products described in this document within the range specified by
ASIX Electronic, especially the maximum rating, operating power supply voltage range, mobile power
supply voltage range, heat radiation characteristics, installation and other product characteristics. ASIX
Electronics accepts no liability for malfunctions or damages resulting from use of ASIX Electronics
products outside of such designations.

(6) When using ASIX electronic products, please comply with all applicable laws and regulations that regulate
the inclusion or use of controlled substances, including but not limited to the EU RoHS Directive. ASIX
Electronics disclaims all liability for damage or loss resulting from your failure to comply with applicable
laws and regulations.

(7) The buyer or distributor of ASIX electronic products is responsible for distributing, disposing of or
otherwise placing the product to a third party, and notifying the third party of the contents and conditions
specified in this document in advance, ASIX Electronics shall not be liable for any loss suffered as a result
of authorized use of ASIX Electronics products.

(8) This document may not be reproduced or reproduced in any form, in whole or in part, without the prior
written consent of ASIX Electronics.

20
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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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HEE

‘A 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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