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1. Introduction

This document introduces how to setup entire environment for GPIO / AlO application on AX58200 evaluation
platform (TSB + EXB-ADIO boards). The demo application of EtherCAT master side develops by PLC
(Programmable Logic Controller) language through BECKHOFF TwinCAT engineering (XAE). The IDE rely
Microsoft Visual Studio 2010 / 2013. We can execute the application through the mentioned IDE or pure
BECKHOFF runtime package (XAR). The firmware part of EtherCAT slave side develops by C language
through ARM KEIL MDK (Microcontroller Development Kit).

The firmware part mainly handles below affairs:

BECKHOFF SSC (Slave Stack Code)

Hardware access of SSC through SPI interface at MCU side

Simple object form for CIA-401 digital/analog 1O

Peripherals (GPIO / ADC / DAC) accessed by EtherCAT PD (Process Data)

B

B

The PLC part mainly handles below affairs:
PD mapping / handling by PLC for GPIO / AIO
A demo GUI

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 7 / 10 operation systems. We list software /
hardware requirements as following:

[Software at EtherCAT master side]
Windows 7 / 10 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 or contact ASIX Electronics Corporation.
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[Software at EtherCAT slave side]
ARM KEIL MDK micro-Vision 5 (for development only)

|JViSi0n® 5 Integrated

Development
I_Environmen'c

Copyright © 2010-2016 ARM Ltd. Al rights reserved ARM KEIL

This product is protected by US and international laws. Microconitroller Tools

Figure 2 - 2
IAR EWARM v7.40 or later (for development only)

GIAR
SYSTEMS

B

Figure 2 -3

[Hardware]
AX58200 Test Board (AX58200-TSB) x 1

‘e

Figure 2 - 4
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AX58200 ADIO Expansion Board (AX58200-EXB-ADIO) x 1

Figure 2 -5

9
Copyright (C) 2019-2021 Reserved by ASIX Electronics Corporation, All Rights Reserved.



AX58200
ASIX GPIO / AIO User Guide

Electronics Corporation

3. Board Description
3-1 AX58200-TSB

AX58200-TSB is a test / evaluation board for AX58200 IC and has below components:

AX58200 71 An ASIX IC that integrated an ESC (EtherCAT Slave Controller) + an ARM cortex-M4
ESC Port0 1 PortO of the ESC

ESC Portl 1 Portl of the ESC

NUC12SRE3DE i A NUVOTON IC with ICE functionality for development / debug

Offline programming button i This button is used for offline programming through the ICE
Debug Port i Debug port of the ICE

DIP of ICE T Dip switch for select mode of the debug port

USB2.0 OTG i USB2.0 OTG port of AX58200

Power 1 Power input port of AX58200-TSB

Reset 1 Reset button of AX58200

B wa x x

%32 8 3

Figure 3-1
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3-2 AX58200-EXB-ADIO

AX58200-EXB-ADIO is an expansion board for AX58200 GPIO / AlO application and has below components:
LED for Digital Output i Digital output (8-bit) to the LEDs

DIP Switch for Digital Input i Dip switch to the digital input (8-bit)

Analog Input Pin T You can measure the input voltage of ADC by this PIN

Analog Output Pin T You can measure the output voltage of DAC by this PIN

Variable Resistance i You can adjust input voltage of ADC through this component

ESC Port2 1 Port2 of the ESC

Rotary Dip Switch i A rotary dip switch that can assign a 16-bit digits

RS232 Porti The I/O of this RS232 port comes from UART of AX58200-TSB

gital Input

Figure 3 -2
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4. Basic Operation of TwinCAT

Before starting up the AX58200-TSB first time, you MUST download available contents into AX58200
EEPROM first. If there are no available contents in AX58200 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.

4-1 Open XAE through Visual Studio 2010 /2013

Open the XAE by clicking below system tray icon:

@ About TWinCAT...

on TwinCAT XAE (VS 2010)

[ [ TwinCAT XAE (VS 2013)

Tools »

¢ Realtime Settings...

Router

Figure 4 -1

4-2 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 1-350) 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. Please refer to below steps:

Step 1: Click the ANew TwinCAT Projecté o

Start Page & X

TwinCAT" 3

ﬁ' Beckhoff News

Recent Projects

Figure 4 - 2
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NET Fral 45 - y: Default -

=
. TwinCAT XAE Project ( mat) TwinCAT Projects
-

TwinCAT Proj

Figure 4 - 3

Step 3: Click the ATWINCAT -> Show Realtime Ethernet Compatible Devicesé 0

ompatible D!

File Handling
EtherCAT Devi

Filter Designer

About TwinCAT

Figure 4 - 4
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Step 4: Make sure your network adapter installed BECKHOFF EtherCAT real-time driver
If not installed, please click finstalla

IS B
Installation of TwinCAT RT-Ethernet Adapters M

Ethernet Adapters Update List

E|-- l"‘ Installed and ready to use dewces[realtlme capable]
e P ocal Lan - Twi tel PCI Ethe dapter (Gigahit] #2

Instal\ed and ready to use devices(for dema use only]
Compatible devices

Incompatible devices

Dizabled devices

Disable

™ Show Bindings

Figure 4 -5

Step 5: Please copy the ESI (EtherCAT Slave Information) file FAX58200_GPIO_8Bit_AIO_16bit.xmlo
from the BSP directory:
fiYOUR_BSP_FOLDER\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\For_
TwinCAT\ESI\O

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

Organize « Include in library Share with + New folder
-
e MName Date modified Type Size
Bl Desktop =] AX58200_GPIO_8Bit_AIO_16Bit 12/5/2019 11:42 AM XML Document 3B KB
4. Downloads

=] Recent Places

Figure 4 - 6

Step 6: Copy the file to TwinCAT directory: fiC:\TwinCAT\3.1\Config\lo\EtherCAT\0

@Uv| . v Computer » Local Disk (C) » TwinCAT » 31 » Config » Io » EtherCAT »

Organize « & Open ~ New folder

% Favorites Name Date modified Type Size

Bl Desktop . Beckhoff AX5mo 12/9/2019 3:20 PM File folder

& Downloads . RES 12/9/2019 3:20 PM File folder
=l Recent Places &) AXS58200_GPIO_8Bit_AIO_16Bit 12/5/201911:42 AM XML Document 3B KB
2| Beckhoff AT2wa 4/6/2017 2:03 PM XML Document 5,032 KB
4 Libraries |2 Beckhoff ATHZ2:00 11/23/2017 1:22 PM XML Document 439 KB
3 Documents |2 Beckhoff AX2wco 11/20/201510:18 .. XML Document 290 KB
rJ“- Music |2 Beckhoff A5 2/8/2018 4:15 PM XML Document 930 KB
k=] Pictures 2| Beckhoff AXSyo 7/23/2018 11:32 AM XML Document 10,133 KB
B videos 2| Beckhoff AXBBu: 7/23/2018 11:32 AM XML Document 8,088 KB
|2 Beckhoff AXBEx 7/23/2018 11:32 AM XML Document T4T KB

Figure 4 - 7
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Step 7: Click ATWINCAT -> EtherCAT Devices -> Reload Device Descriptionsa

PLC TEAM TOOLS ) DRIVER  ANALYZE WI W HELP

TwinCAT R M userDigitalQ

Figure 4 - 8

Step 8: Plug USB power and connect ESC port0 to TwinCAT master port.

Figure 4 -9
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Step 9: Right-click on AO / Devicesoand select fiScana

o T

FILE EDIT

Build 40

Solution Ex

Ins

Shift+Alt+A

Figure 4 - 10

Step 10: Choose main network adapter.

orpoews, 0000 =

[V fievice 7 [EiherCATT Tlacal Can - fintellH] Ethemnet Server Adapter [350°T]

Ok

Figure 4 - 11

Step 11: Click Aivesa i _
[ Microsoft Visual Studio LI

Figure 4 - 12
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Step 12: Click Avesa

Microsuft\ﬁsual Studia it I

Figure 4 - 13

Step 13: Double click fDevice N (EtherCAT)oand you will see the TwinCAT master scanned out the
EtherCAT slave

DEBUG  TWINCAT  TWINS, PLC TEAM TC

p Attach.. ~

Build

Solution

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

_— Ha Addr  Mame State CRC
on TwinCAT P
winCAT Project12 &1 1001  Box 1 (PAO000S00 ROO111000) INIT INIT_ERE 0 I
Actual State: OF Connter Caclic Ciueved
[ Init | [Pre-Op | [Sefe-Op] [ Op | | Send Frames 4892 + 2228
[ Clear CRC ] [ Clear Frames ] Frames / sec 499 + 33
Lost Frames a + 0
TwRx Errors a fn
Figure 4 - 14
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Step 14: Select the slave, right-click and choose FEEPROM Updateé 0

| General | Adapter | BiherCAT | Online | CoF - Online |

Nao Addr  Name State CRC
L 11 1001 Boxl | 00200 RO01110003 INIT INIT ERRE
Request TNIT' state

Request 'PREOP state
Request 'SAFEQOP' state

Request 'OP' state

Request 'BOOTSTRAP state

Clear 'ERROR! state

EEPROM Update... I
Firmware Update...
Actual State: OF Advanced Settings... Ti: Qmeved
[ Dnit | [Pre-Op | [Safe-O Properties... 7183+ 7503
[ ClearCRC | [ Ck L + 3
Export... + 0
LREK UL {0
Figure 4 - 15

Step 15: Select the MAX58200_GPIO_8Bit_AIO_16Bitoand click fOKa

[ B

Available EEPROM Descriptions: [ Show Hidden Devices

=-{&) A51% Electionics Corporation

¢ - AxEE200_EVE

: w I | GPIO_SBit_Al0_1EBit [-2147481600 /111
% Beckhaff Autarmation GmbH & Ca. KG

Browse...

Figure 4 - 16
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Step 16: Wait for progress bar at lower right corner of the TwinCAT screen.

Figure 4 - 17

Step 17: Select iDevice N (EtherCAT)q right-click and choose fRemovea
4 @vo

4 " Devices
4+ Device 2 (EtherCAT)
as Image Ins
Shift+Alt+A

Del

Online Delete

Figure 4 - 18

Step 18: Click Aivesa

Microsoft Visual Studio .. @

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

[ Yes (V) H No (M)

Figure 4 - 19

Step 19: Execute fiScanodagain (repeat Step 7 ~ 11) and you will see below screen.
Assume AX58200 did not download available firmware with Slave Stack Code yet.
So the state field ANIT INIT_ERROis properly / reasonable.

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

No Addr  Mame State CRC
il | 1001 Baoxl (AX58200_GPIO_BBEit_AIC_16Bi) INIT INIT_ERER 1]
Figure 4 - 20
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If there is an available firmware with Slave Stack Code in AX58200, you should see below
screen. The fStateofield is FOPOmMode.

| General | Adspter | EtherCAT | Online | CoE - Online |

Ho Addr Name Btate CRC
ml 1001 Box 1 (AXSE200_GPIO_BBit AIO_l6Bit) )3 0 I

Figure 4 - 21

Note: Please refer to Chapter 5 for download firmware.
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5. Download Firmware to AX58200

If you want to download firmware to AX58200, you have 4 methods basically:
(1) Mass Storage Method (MSG mode in ICE)
(2) NUVOTON ICP Tool Method
(3) ARM KEIL MDK Method
(4) IAR EWARM Method

If you do not have any requirements for development in further, just reference the item (1) and (2). Otherwise,
you may reference the item (3) or (4). However, please install the entire NUVOTON Nu-Link Driver
completely first for follow-up any requirements convenience later. You can download the driver
through the link NUVOTON NU-LINK DRIVER, or install the driver from AX58200 BPS\Driver folder
directly.

[&] Driver - Nuvoton x _+

< C @& nuvoton.com

nUvoTon Support Foundry Service News About Nuvoton Nuvoton Partner Buy -

Products v Applications v Software and Tool v

MNu-Link Driver

File name Description Version Date
(X Nu-Link_Keil Driver V3.02.6980 This driver is to support Nu-Link to work under Keil RVMDK V3.02.6990 2020-2-25
Revision History Development Environment for all NuMicro Family Devices
] Nu-Link_IAR_Driver_V3.02.6990 This driver is to support Nu-Link to work under IAR EWARM V3.02.6990 2020-2-25
B Revision History Development Environment for all NuMicro Family Devices
Figure5-1
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5-1 Mass Storage Method

This is a simplest mode and provided by NUVOTON ICE IC. Make sure to take off the USB power cable and
modify the fDIP of ICEOto below state:

RXD TXD UCOHM HSG

Figure 5 - 2

And let fDebug Portoto connect your host as following:

Figure 5 -3

You will see an external disk named NuMicro MCUoinserted.

Just copy the firmware binary file FAX58200_GpioAio_vX.X.X.binofrom the BSP directory
fiYOUR_BSP_FOLDER\SampleCode\EtherCAT_GPIO_AIO_Reference_Design\Binary\oto the root
directory of this disk (for example: F:\9.

After finish copy, the AX58200 will auto-restart.

Note: If you want to check out the firmware status for judge if the download is success, please refer to
Chapter 5.5.
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5-2 NUVOTON ICP Tool Method

Please install NUVOTON ICP (In Circuit Programming) Tool first. You can download the tool through the link
NUVOTON_ICP_TOOL, or install it from AX58200 BSP\Tool folder directly.
Make sure to take off the USB power cable and modify the fDIP of ICEOto below state:

RXD TXD UCOH HSG

Figure 5-4

And let fDebug Portoto connect your host as following:

‘e wmp

Figure 5-5
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Execute the ICP Programming Tool. Click fiContinue>>a

g A
Nuvoton NuMicro ICP Programming Tool 3.01 ﬂ

NUVOTON IlEm——————————

Select Language:

[Engish -

Select Target Chip:

lMdSO Series vJ

Support Forum

EN: http://forum.nuvoton.com
SC: http:/ v, nuvoton-meu.com/forum. php

Figure 5 - 6
Click iConnectobutton.
Figure 5-7
24
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