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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 10

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

The PLC part mainly handles below affairs:
® PD mapping / handling by PLC for GPIO / AIO
® Ademo 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 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

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]
In this reference design, three types of Integration Development Environment (IDE) could be

°
supported, you can choose one for the development.

[ ] ARM KEIL MDK micro-Vision 5

}JViSiOﬂ@ 5 Integrated

Development
I_Environment

ARMKEIL

Figure 2 - 2

[ | IAR EWARM v9.20 or later

©IAR

SYSTEMS

Figure 2 -3
B NuEclipse Open Source IDE v1.01 or later, you can free download here
- I
& eclipse
Figure 2 -4
® Beckhoff SSC Tool v5.13 (for development only)

Figure 2 -5
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[Hardware]
® AX58200 Test Board (AX58200-TSB) x 1

Figure 2 - 6

® AX58200 ADIO Expansion Board (AX58200-EXB-ADIO) x 1

Figure 2 -7
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3. Board Description

3-1 AX58200-TSB

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

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

ESC Portl — Port1 of the ESC

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

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

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

USB2.0 OTG — USB2.0 OTG port of AX58200

Power — Power input port of AX58200-TSB

Reset — Reset button of AX58200

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 — Digital output (8-bit) to the LEDs

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

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

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

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

ESC Port2 — Port2 of the ESC

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

RS232 Port — 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

Please refer to the file “AX58x00_TwinCAT_UserGuide” Chapter 3.
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5. Download Firmware to AX58200

If you want to download firmware to AX58200, you have 5 methods basically:
(1) Mass Storage Method (MSG mode in ICE)
(2) NUVOTON ICP Tool Method
(3) ARM KEIL MDK Method
(4) IAR EWARM Method
(5) NuEclipse + ICP Tool 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) ~ (5). 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 o+

< C & nuvoton.com

nUvoTon Support Foundry Service News About Nuvoton Nuvoton Partner Buy &

Products v Applications v Software and Tool v

Mu-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
(X Nu-Link_IAR_Driver_V3.02.6990 This driver is to suppert Nu-Link to work under IAR EWARM V3.02.6990 2020-2-25
E 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 “DIP of ICE” to below state:

R&D TXD UCOM HSG

Figure 5-2

And let “Debug Port” to connect your host as following:

Figure 5 -3

You will see an external disk named “NuMicro MCU” inserted.

Just copy the firmware binary file “AX58200_GpioAio_vX.X.X.bin” from the BSP directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_GPIO_AIO_Reference_Design\Binary\” to the root
directory of this disk (for example: “F:\").

After finish copy, the AX58200 will auto-restart.
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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 “DIP of ICE” to below state:

RXD TXD UCOH HSG

Figure 5-4

And let “Debug Port” to connect your host as following:

2 X8R

Reset

Figure 5-5
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Execute the ICP Programming Tool. Click “Continue>>",

Click “Connect” button.

Nuvoton NuMicro ICP Programming Tool 3.01

Select Language:

NUVOTON Il

[Engish

Select Target Chip:

[M480 Series

z)

Continue >>

Support Forum

EN: http://forum.nuvoton.com
SC: http:/Awww.nuvoton-meu.com/dforum. php

Figure 5 - 6

 Nuvoton NuMicro ICP Programming Tool 3.01 - M480 Series

Part Mo,

Load File

b ulti-binary

Config Bits

Setting

File Data

Project Chips Tool

nuvoTon

Statuz

Disconnected

File Name: CALDROM.hex File not load.
File Mamne;  D:wwork Wax58200%FromsMuvotoniMM480_B5P_Ch!

File Mame: C:A\Datahex File not load.
File Mame: C:ASPROM.hex File nat load.
File Mame:  C:A\SPIFlash. hex File not lnad.
File Wame: C:\Securekey.bin

Config0: | OxFFFFFFFE  Config 1 000050000
Config 2 | OxFFFFEA5  Config 3 | OxFFFFFFFF

On-board Flash

< Update Histony >

Language Help

sizer: 35.1K Bytes, checksum: 7dda

Offset Ox |0

tulti-binary mode

Last Byte: 0% | FF

Base Address: 0| 0000000
Fead Size: 257144/ Buytes

5Pl Flash
SPI Keyl: 0 | 00000000

SPI Keyl: 0 | 00000000

Offline Flash

| LDROM | APROM | Data Flash | SPROM | SPI Flash | LDROM | APROM

| Data Flash | SPROM | SPI Flash [ LOROM | APROM | DataFlash [ SPROM | Info |

00000000;
00000010:
00000020:
00000030:
000000401
00000050:
000000601
00000070:
00000080:
00000030:
000000AD:
000000E0D:
t nnnnnnen:

80 02 20 CD 25 00 00 31 26 00 OO0 FD 07 00 0O
26 00 00 31 26 0O 00 31 26 00 00 00 00 0O 0O
0o 00 00 00 00 OO0 OO0 00 00 OO0 OO0 21 OB 0O OO
26 00 00 00 00 00 00 Bl OB 00 OO0 15 OC 00 00
26 00 00 31 26 00 O0 31 26 00 OO0 31 26 00 0O
26 00 00 00 00 OO0 OO0 31 26 00 OO0 31 26 00 0O
26 00 00 31 26 00 00 31 26 00 OO0 31 26 00 0O
26 00 00 21 26 00 OO0 21 26 00 OO0 21 26 00 00
26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
26 00 00 31 26 00 00 31 26 00 00 31 26 0O 0O
26 00 00 21 26 00 00 21 26 00 00 21 26 00 00
26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
26 NN NN 21 & AN AN 21 26 A0 NN 21 2E 0N N0

() 32 bitg

Programming

LDROM

SPROM

APROM Data Flash Canfig Options
SPI Flash KPROM Secure Key KPROK Options

Build: B351r

Figure 5-7
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If the green text appears, that means the ICP tool finds out the ICE and AX58200 successfully.

# Nuvoton NuMicro ICP Pregramming Tool 3.01 - M480 Series

Project Chips ool Language Help
nuvoTong

Status
Ginearmeet ] | orie Carvected with buLink 10- 7788:360)
LDROM:4K, APROM.51 2K, DataOK, SPROM:4K. M 160K KE: (0/31)
R sl UIDAUCID: ..., SPI_ID: O<00FFFFFF KP: (0/7)
Losd Fils

LDROM File Mame: C:MLDROM hex File not load

APROM | FlleMame: D:\work\REB200\FromiNuvotontM480_BSP_CM!  size: 35.1K Bytes, checksum: 7dda Oftset: 0% 0
[ Muli-binary mode

Huhiinary
Data Flash File Mame: C:A\Data.hex File not load.
SPROM File Name: CVSPROM hex File: not Ioad, Last Byte: 0x FF
SPIFlach | File Name:  CASPIFlash hes File ot [nad Base Address: 0x 0000000
Read Size: 262144 Butes
File Name;  C\Securekepbin
Config Bits SPI Flash
Corfig 0t | OFFFFFFFE  Config1: | 0400050000 [ < Update History > +|  SPIKeyd: 0« cODOODDD
Config2 | 0sFFFF5454 Confia® | O4FFFFFFFF SPIKeyl: 0x 00000000
Fie Data Orvboard Flash Offne Flash
LDROM | APROM | Data Flash | SPROM | SFI Flash | LDROM | APROM | Data Flash | SFROM | $F Flash | LOROM | AFROM | Data Flash | SFROM [ Info |
00000000: 00 BO 02 20 CD 25 00 OO 31 26 00 00 FD O7 00 0O - @ & bits
00000010: 31 26 00 00 31 26 00 00 31 26 00 00 0O 00 Q0 00 -
00000020: 00 00 00 00 00 00 Q0 00 00 OO0 00 00 21 OB Q0 00 716 hits:
00000030: 31 26 00 00 00 00 OO OO B1 OB 00 00 15 OC 00 00 N
00000040: 31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00 () 32 bit

00000050: 31 26 00 00 00 00 00 00 31 26 00 00 31 26 00 0O
00000060: 31 26 00 00 231 26 00 00 31 26 00 00 31 26 00 0O
00000070: 31 26 00 00 21 26 00 0D 31 26 00 00 31 26 00 00
00000080: 31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
00000090: 31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
000000AQ: 31 26 00 00 21 26 00 00 21 26 00 00 31 26 00 0O
000000BO: 31 26 00 00 21 26 00 00 31 26 00 00 31 26 00 0O 5
NANNANCNY 21 36 0N NN 21 3& NN 00 231 2& 00 nn 21 3& a0 on

Programming

[CILDROM  [VIAPROM  [|DataFlsh  [] Config Options

[C]SPROM SPIFlash  [T]KPROM Secuekey  KPROM Options

Build: 351

Figure5-8

Click “APROM” button and select the firmware file “AX58200_GpioAio_vX.X.X.bin” from the BSP directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\Binary\’

# Nuvoton NuMicro ICP Programming Tool 3.01 - M480 Series

Project Chips Tool Language Help
nuvoTong

Status

Chip Connected with Nu-Link [ID: 7788:360]

LDROM: 4K, APROM 512, Data:0K, SPROM:4K, RM- 160K KE: [0/31)
FatHo. I UIDAUCID: ., SPI_ID: 0kDOFFFFFF KP. [0/7)
Lead File
LOROM File Mame: C:ALDROM hex File not load.

File Name:  D:\W/ork\ <58 200\ rom\ Nuvatonth480_BSP_CMS  size: 351K Bytes, checksum: 7dda Offset: 0% 0
] Mult-binary mede

Hulitinary
DataFlash | Fils Mame: C4Daatahies File: not load
SPROM File: Mame: CASPROM hex File: not load. Last Byte: 0x FF
SPIFlash | FileMame: CASPIFlashhex File: not load. Bass Address: (x 0000000
Read Size: 262144 Bytes
File Mame; C:\SecureKep.bin
Config Bits SPI Flash
CorfigD: | O«FFFFFFFE  Config1: | 0400050000 | < Update History > - Pl Keyl: O 00000000
Confia2: | O4FFFF5454  Config 3 | OFFFFFFFF SFI Keyl: 0x 00000000
File Data Orvboard Flash Offine Flash
LDAOM | APROM | Data Flash | SPROM | SPI Flash | LDROM | APROM | Data Flash | SPROM | SPI Flash | LDROM | APROM | Data Fiash | SPROM [ 1nfo |
00000000: 00 80 02 20 CD 25 00 00 31 26 00 00 FD 07 00 00 - @ 8 hits.
00000010: 31 26 00 00 31 26 00 OO 21 26 00 00 OO OO OO 0O -
00000020: 00 00 0C 00 00 00 OO0 OC 00 00 00 00 21 OB OO 0O 1B bits
00000020: 31 26 00 00 00 00 OO OC B1 OB 00 00 15 OC 0O 0O N
00000040: 31 26 00 00 31 26 00 00 231 26 00 00 31 26 00 00 32 bits.

31 26 00 00 00 00 OO0 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 21 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
: 31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
000000BO: 31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00 >
AAANANCAY 31 36 AN NN 31 36 NN AN 21 & AN NN 21 3& AN AN

Pragramming
[ILDROM  [1APROM  [|DataFlssh  []Config Ootigns
[ SPROM SPIFiash (L] KPROM Secucken  KPROM Options

Build: 63511

Figure 5-9
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Click “Options”.

# Nuvoton NuMicro ICP Programming Teol 3.01 - M480 Series

Project Chips Tool Language Help
nuvoTon g

Status

Chip Cannected with Mu-Link 1D: 77382360]

LDROM- 4K, APROM.512K, Data 0K, SPROM:4K, RaM:180€ KE: (0/31)
it (IR UIDAUCID: . SPI_ID: D00FFFFFF KP: (077)
Losd Fil
File Mame:  C:\LDROM hex File not load
File Name: D \work\S)EE200VFromtNuvoton\M4B0_BSP_CM!  size: 351K Bytes. checksun: 7dda Offset: 0% 0
e ] Mult-binary mode
File Name: C:\Dalahex File not load
Fils Name:  C:\SPROM hex File not load. Last Byte: Ox FF
File Name:  C:\GPIFlash hex File nat laad Base Address: 0 0000000
Read Size: 262144 Buytes
File Hame:  C:vSecureKepin
Config Bits 5Pl Flash
ConfiaQ: | OsFFFFFFFE  Config1: | 0400050000 | < Update History > - Pl KeyD: Ox 00000000
Config2: | O«FFFFGaEA  Config3: | 0sFFFFFFFF Pl Keyl: 0 00000000
File Deta Onvboard Flash Offine Flash
(00000000 00 80 02 20 CD 25 00 00 21 26 00 00 FD 07 00 00 ~ @ Bbits
(00000010 31 26 00 00 31 26 00 OO0 31 26 OO0 00 00 00 00 0O =
00 00 00 00 00 00 00 0O 00 00 00 00 21 OB 00 00 ® 16 bits
31 26 00 00 00 00 OO OO B1 OB OO OO0 15 OC 00 0O
1 26 00 00 21 26 00 00 31 26 00 00 31 26 00 00 ) 32 bits
31 26 00 00 00 00 OO0 OO 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
1 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 0D 00 31 26 00 00 31 26 00 00 il -
Frogramming
[JLDROM  []APROM  []DstaFlash ] Coniig
[] SPROM SFIFlssh [ KPROM Secuekey  KPROM Options

Buid 6351r

Figure 5 - 10

Check the items “Erase”, “Program” and “Verify”.

/5 1 Program Option R ﬁ

Operation

[ ¥erity SPI
[ white: Software Serial Mumber

[] Reset Chip after Programming
[7] Offline Programming Mode

Software Serial Mumber [SH)

Use Pazzword for Offline Data

Luto-programming

Trigger by external input signal

Mu-Link Pro 10 Volage

[7] Erase ‘Whale Chip

Unlock KPROM Key

Keyl:0x sessnsns
Keyl:0x sessnsee

Key2:Ox wesessee

18000000

00100070

| Optians far Qffline Programming Mode

Limnit The Mumber of Dfline Programming

100

5) 3.2v g

Defaut | [ oK

][ Cancel ]

Figure 5 - 11
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Click “Start” button to download the firmware into AX58200.

# Nuvoton NuMicro ICP Programming Teol 3.01 - M480 Series

PBroject Chips Iool Language Help
nuvoTon

Status

Chip Cannected with Mu-Link (10: 77882360]

LDROM 4K, APROM 512K, Date: 0K, SPROM:4K. RAM: 180K KE: (0/31)
Reiite AR UID/UCID: . SPL_ID: DDOFFFFFF KP: (0/7]
Load File
File Name:  C:ALDROM.hex File ot load
File Name:  ; Wwork\ X820\ FramiNuvaton'MABD_BSP_CMY  sizs: 35.1K Bytes, checksun: 7dds Offset Ox 0
e oy ] Mulibinary mode
Fils Name:  C:\Datahes File ot load
File Name:  C:ASPROM hex File nat load. Last Byte: Ox FF

SPiFlash | FileMame: C:\GPIFlashbex File nat laad Base Address: 0x 0000000

Fiead Size: 262144 Bytes
File Name:  C:\SecureKey.bin
Config Bits 5Pl Flash
Configl: | D«FFFFFFFE  ConfigT: | 0+00050000 | < Update History > ~|  SPIKeyl: D+ 0000DDOD
Config2 | 04FFFFE&54 Config3: | OxFFFFFFFF P Keyl: Ox 00000000
File Data Onboard Flash Offine Flash
| LDROM | APROM | Data Flash [ SPROM | SP1 Flash | LDROM | APROM | Data Flash | SPROM [ Info |
00000000: 00 80 02 20 CD 25 00 00 31 26 00 00 FD 07 00 00 ~ @ Bbits
00000010: 31 26 00 00 31 26 00 00 31 26 00 00 00 OO0 00 0O -
00 00 00 00 00 OO 00 00 00 00 0O 00 21 OB 00 00 ) 16 bits
31 26 00 00 00 00 00 OO B1 OB OO 00 15 OC 00 0O -
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00 ) 32 bits

31 26 00 00 00 OO 00 00 31 26 00 00 31 26 00 00
00
a0
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
31 26 00 00 31 26 00 00 31 26 00 00 31 26 DO 00

31 26 00 00 31 26 00 00 31 26 00 00 31 26 00 00
21 76 00 NN 37 3 NN An 31 76 00 nn 31 26 nnon

Programming
[CJLDAOM  [Z1APROM  []DataFlash  []Config Options
[]5PROM SPIFlssh [ KPROM SecueKey  KPROM Options

Build 6351r

Figure 5 - 12
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5-3 ARM KEIL MDK Method

If you are a software developer and own below 2 items legally, you can reference the method of this section.
® Licensed ARM KEIL MDK
® BECKHOFF SSC (Slave Stack Code) or SSC Tool

Note: Please refer to the “AX58200 SSC Tool Configuration Import User Guide” for generate related
source files.

We don'’t overtalk the ARM KEIL MDK installation here. We assume it is ready in your environment. Before
opening the KEIL project file you must generate related source files through BECKHOFF SSC Tool.

If you already prepared above-mentioned items, you can keep following below description.
Make sure to take off the USB power cable and modify the “DIP of ICE” to below state:

RED TXD UCOM HSG

Figure 5-13

And let “Debug Port” to connect your host:

Reset

Figure 5 - 14
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Open the KEIL project by double-click the project file “Ecat_Gpio_Aio.uvprojx” in the directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat GPIO_AIO_Reference_Design\Keil”:

@U'| . » AXS58200 BSPv1.00 » SampleCode » Ethercat GPIO_AIO Reference Design » Keil »

Organize = || Open Share with + Mew folder
X Favorites MName ’ Date modified
Bl Desktop . Listings 12/4/2019 10:41 AM
& Downloads  Objects 12/4/2019 10:41 AM
=l Recent Places . RTE 12/4/2019 10:41 AM

& Ecat_Gpie_Aio.uvprojx 12/3/2019 3:40 PM

:_,_g Libraries 4k | Nu_Link_Driver 12/4/2019 9:45 AM

Type

File folder
File folder
File folder
UVPROJX File

Configuration settings

Size

20 KB
15KB

3 Documents

Figure 5 - 15

You will see below screen and items:
(1) BECKHOFF SSC files and related source files of AX58200
(2) Main program file of Ethercat_ GPIO_AIO_Reference_Design
(3) The button named “Rebuild” for rebuild all target files
(4) The button named “LOAD” for download firmware into AX58200

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
SH@| s B9 e | | | @ sacstate Ha#lale o e&|]) 3
3t - LOAD
@ : @ || Project |Z| £\| ﬁ
Project {3] {4] 4 @ _] main.c
=T Project: Ecat_Gpio_Aio 15/*
=% Project T | R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R R R R AR R R R R R R R R R AR R AR AR AR R R R AR R R R
w03 CMSIS b o Copyright (c) 2018 ASIX Electronics Corporation A11 rights reserved.
= 4 -
g User (2} & = This is unpublished proprietary source code of ASIX Electronics Corporation
I ] main.c I I *
- Library 7 = The copyright notice above does not evidence any actual or intended
2[5 Beckhoff 55C (1) 8 # publication of such source code.
G | AR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R AR R R R R R R R R R R R R AR AR AR R R R R R R R R
] AX58200_GpioAio.c o -
] AX58200_Hw.c 11 L
_1 bootmede.c 12 /* INCLUDE FILE DECLARATICHNS */
_1 coeappl.c 13 <stdio.h>
_] " | 14 "HuMicro.h"
¥
ecatappl.c 15 = "applinterface.h"
] ecatcoec 16 "L¥S58200 Hw.h"
J ecatfoe.c 17 "RX58200_ GpiokioObjects.h"
_1 ecatsh.c 18 "coeappl.h"
1 f I >
oeappLe 20 /* NAMING CONSTANT DECLARATIONS */
_1 mailbox.c 1 /f Reverse level of digital output
_1 objdef.c Check if we need to support Swite
_1 sdoserv.c 0 /{ Debug Switch ID in console
CMSIS 25 #define PLL CLOCE 192000000 '/ Hz
Figure 5 - 16
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About basic definition of source code (main.c) please also refer to below description:

Definitions Description
DO LEVEL REVERSE Reverse the output level for LED of EXB-ADIO (low voltage = light up)
EXPLICIT DEVICE ID This field defined by “ecat def.h” of Beckhoff SSC
SWITCH_ID_DEBUG Print current digit (8bit) of “Rotary Dip_Switch” of EXB-ADIO
ADC NEXT TIMEOUT Duration for conversion of software for ADC
DAC NEXT TIMEOUT Conversion duration of software for DAC
SWITCH DBG_NEXT TIMEOUT | Duration for print digit of “Rotary_Dip_Switch”
Table5-1

Note: The SSC configuration file of this application already turn on the “EXPLICIT_DEVICE_ID".

If everything is fine, you should see Build Output window without errors after click “Rebuild” button.
The output binary file “AX58200_GpioAio.bin” in the directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\Keil\Objects”

Build Qutput

compiling sdoserv.c...
..\For 55C Tool\Src\sdoserv.h(647): warning: #1285-D: Deprecated declaration 50D5_ClearPendingResponse - give arg types

ROTO woid S0CDS_ClearPendingResponse();

..\For 55C Tool\Src\=doserv.c: 1 warning, 0 errors

linking...

Program Size: Code=35808 RO-data=2300 RW-data=1624 ZI-data=10720

After Build - User command #1: fromelf —-bin ".\Cbjects\AXE58200 GpiocRio.axf" —-output ".\Dbject,s’
After Build - User command #2: fromelf --text -c ".\Cbjects\AXS58200 Gpiolio.axf" --output ".\Cbjects\AX58200 GpioRhio.txt"
".\Dbjects\AXSBEOO_GpiDAiD.axf" - 0 Error(s), 16 Warning(s).

Build Time Elapsed: 00:00:34

Figure 5 - 17

Now you can download the firmware by click “LOAD” button. If the progress complete, the AX58200 will auto-
restart.

Build Output

linking...

Program Size: Code=35808 RO-data=2300 RW-data=1l624 ZI-data=10720

After Build - User command #1: fromelf --bin ".\Objects\RX58200_GpioRkio.axf" --output ".“\Objects\AXS58200 Gpiockio.bin"
After Build - User command #2: fromelf --text -c ".\Objects\AX58200_Gpiockic.axf" --output ".\Objects\AX58200 GpioAio.txt"
".\Object,s\AXSBZOO_GpiUAiU.axf" — 0 Error(s), 16 Warning(s).

Build Time Elapsed: 00:00:34

Load "D:\\Work\\AXS58200\\ASTX BSP\\AX58200 BSP vl1.0.0\\SampleCode‘\\Ethercat GPIC_AIC Reference Designi\Keil\\CObjects\\RX58200_GpioRio.axf"
Error: Flash Download failed - Target DLL has been cancelled

Flash Load finished at 22:19:14

Load "D:\\Work\\AXS58200\\A5SIX BSP\\AX58200 BSP vl.0.0\\SampleCode\\Ethercat GPIC AIC Reference Design\\Keil\\Cbjects\\AX58200 GpicRio.axf"
Erase Done. Please wait for progress complete

=] Build output | G Find In Files I

Loading... 61 % Muvoton Mu-Link Debugger t1: 0.00000000 sec L:32 38

Figure 5 - 18
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5-4 IAR EWARM Method

As the mention in previous section to setup the “Debug Port” and “DIP of ICE”".

If you are a software developer and own below 2 items legally, you can reference the method of this section.
® Licensed IAR EWARM
® BECKHOFF SSC (Slave Stack Code) or SSC Tool

Open the IAR project by double-click the project file “Ecat_Gpio_Aio.eww” in the directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_GPIO_AIO_Reference_Design\IAR_vXXX”.

You will see below screen and items:
(1) BECKHOFF SSC files and related source files of AX58200
(2) Main program file of Ethercat_ GPIO_AIO_Reference_Design
(3) The button named “Rebuild All” for rebuild all target files
(4) The button named “Download active application” for download firmware into AX58200

£ e o iR BB TSHRRRERTD P s e
File Edit VIEW MNu-Link Tools Window Help

D EE@|: Addfles wuED @ BRES AL
Workspace Add Group.. W oo
Release Tmport File List =
Fies (1 I
EIE( ) Goi S bt (c) 2019 ASTX Electronics Corporation A1l rights reserved. L
2] cat_Gpitd it Configurations. =
"E\_'IH.EEthT' Remove unpublisked proprietary source code of ASIX Electronics Corporation
AxBE wEmay
ﬁ:g e right notice above does not evidence any actual or intended
& [
hoat Add Existing Project...
coeg .
Opti Alt+F7
ecatal prons
ECLARATIONS *
ecatc Version Control System y [ DECLARATIONS </
arath p-n>
ecats Make F7  fre-n” N
interface.h”
'Deﬁ‘b Compile (3) CH+F7  bon mene
£ mai .
) abjdd | Rebuild Al | Eoo_Gpicaicobiects.n”
| P00_Foehppl.h™
sdog Clean bpl 0"
[S[EYET] Batch build... F8  pode.n”
[ Libra
C-STAT Static Analysis S S —
main. . i | +Break EL REVERSE 1 // Reverse level of digital output (for LED)
3 Output Stop Bui Crrl+Break  beyrer 1p) /7 Check if ve need to support Switch ID
(2) ID_DEBUS 0 // Debug Switch ID in console
Download and Debug Ctrl+D EXPLICIT DEVICE ID)
Debug without Downloading K - -
Make & Restart Debugger Ctl+R  LPI_BIT
DO_BIT
Restart Debugger Ctrl+Shift+R  [ar"mrr (4)
Download r Download active application
SFR Setup Download file...
Erase memory
Open Device Descriptian File » W CoERSTOR FINTSH
Save List of Registers... TE_WAIT_NEXT 3

T_TIMEQUT 1 s/ms
#define DAC STATE INIT 0
#define DAC STATE_WAIT_CONVERSION 1

#define DAC NEXT TIMEQUT 1 s/ms
< m -

#define DAC STATE_CONVERSION_FINISH_AND WATT_NEXT 2

Ecat_Gpio_Aio

Messages File: Line m
uart.c

Linking

Ecat_Gpio_aAio.out

Converting

Performing Post-Build Action

Total number of erars: 0
Total number of warmings: 4

Build | Debug Log

Build
x| 4 [m

Figure 5 - 19
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5-5 NuEclipse + ICP Tool Method

As the mention in previous section to setup the “Debug Port” and “DIP of ICE”".

If you are a software developer and own below 2 items legally, you can reference the method of this section.
® NuEclipse open source IDE
® BECKHOFF SSC (Slave Stack Code) or SSC Tool

Please follow the steps below to rebuild project using NuEclipse IDE and download firmware using ICP tool.

(1) Execute NuEclipse IDE and import project by click “File/Import...” on menu bar.

(2) Select “Existing Project into Workspace” and press “Next” button on “Import” dialog box.

(3) Press “Browse...” button to select project folder as the path below.
“YOUR_BSP_FOLDER\SampleCode\Ethercat_GPIO_AIO_Reference_Design\NuEclipse”

(4) Press “Finish” button to complete the project import.

(5) Rebuild the project by click “Project/Build All” on menu bar.

(6) Please refer to section “NUVOTON ICP Tool Method” for downloading the “Ecat_Gpio_Aio.bin” file in the

path below.
“YOUR_BSP_FOLDER\SampleCode\Ethercat_GPIO_AIO_Reference_Design\NuEclipse\Release”

S C/C++- Ecat_Gpio_Aio/User/main.c - Eclipse
File Edit Source Refactor Mavigate Search Project Run Window Help

New ( )C:el‘ Project - Q=S - ] - - = -

Open File... 5 Close Project
Close oa  Build All Ctrl+B -0
Close All Build Configurations >

Build Praject
Build Working Set >

Clean

+  Build Automatically
AIC 1éBitCbjects.h"

Move IMake Target >
# Rename.. C/C++ Index >
. [zt Properties
Convert Line Delimiters To sy
- o BE200E &
Print... Cul+P Jooc Bm
Switch Workspace > Import Projects T A
{1 ) Restart (= TaNT Select a directory to search for existing Eclipse projects. 4
3 £
I; Import. I 2 Import ( ) -
fg Export. @ Select root directory: V|I Browse. I
Select
Py ri i : Browse
e Create new projects from an archive file or directary. ®EEngE i e
1 main.c [Ecat | Projects:
2 flash.h [AX582 X
Select an import source: lelect All
3 flash.c [Motor R fiter text
ype filter tex i :
4bootmods.c [ Select root directory of the projects to import keelect All
JZ Archive File
Exit (=% Existing Prajects into Workspace Refresh
[} File System v Ethercat_GPIO_AIO_Reference_Design ~
] Preferences Binary
= C/C++ For_SSC_Taol
= Git For_TwinCAT
(= Install |AR v@20
& Qomph Option IAR 330
= Esr’\v:\llnte Systems [Sean el
= Clcops
= Run/Debug i NuEclipse v
(= Tasks LlHide < ) >
& Team Workin
(= Tracing - |MuEclipse
(adg ®:
@
I:?:I < feck == Canee
< >
Figure 5 - 20

All IDE projects are reference to same source codes so the basic definition please refer to aboved chapter of
KEIL.
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5-6 Check Firmware Status by Debug Port

It is helpful by using debug port for debug / check the firmware status. We just need to modify the “DIP of ICE”
to correct state, connect the “Debug Port” to the host and open the COM port.

Make sure to take off the USB power cable and modify the “DIP of ICE” to below state:

RXD TXD UCOH HSG

Figure 5 - 21

And let “Debug Port” to connect your host:

Figure 5 - 22
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The default setting of UART port of AX58200 as following:
Baud rate: 115200

Data: 8 bit
Parity: none
Stop: 1 bit

Flow control: none

Tera Term: Serial port setup I]
Port; coM18  ~| l -~ l
Baud rate: 115200 -

Data: |8 bit -| | Cancel ‘
Parity: |nune vl
Stop: (1 bit -| | Hep |
Flow control: |none v|
Transmit delay
i} msecfchar 0 msecfline
Figure 5 - 23

Open the COM port. If no any characters appear in COM port, you can press “Reset” button to confirm again.

Below screen indicates firmware start up the EtherCAT Slave Stack successfully.

&

8 COMI1E - Tera Term VT

ESEIC)

Eile Edit Setup Control

Window Help

Figure 5 - 24

25

Copyright (C) 2019-2024 Reserved by ASIX Electronics Corporation, All Rights Reserved.



AX58200

ASIX GPIO / AlIO User Guide

6. PLC Application

Please refer to the file “AX58x00_TwinCAT_UserGuide” Chapter 5.
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ZITTTN

7. ADC / DAC Description

AX58200 has ADC / DAC in 12bit accuracy. This application demonstrates them through AX58200-EXB-
ADIO board. If you want to observe or measure voltage of ADC / DAC, please refer to below figure:

...........

Figure 7 - 1

You can adjust the “Variable Resistance” for changing input voltage of ADC:
m  Clockwise rotation — Resistance | and input voltage |
m  Counterclockwise rotation - Resistance 1 and input voltage T

And change DAC output hex value in PLC GUI for control output voltage of DAC.
m  Output hex value | - Output voltage |
m  Output hex value 1 - Output voltage 1

Assume measured VCC = 3.27v, the voltage of ADC / DAC will be:

B Analog Input Voltage = 3.27 x (ADC_HEX_VALUE_IN_PLC_GUI / OxFFF)
B Analog Output Voltage = 3.27 x (DAC_HEX_VALUE_IN_PLC_GUI / OXFFF)
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8. Switch ID Description

The Switch ID in this application is used for met identification function of TwinCAT master.

User can specify an ID at EtherCAT slave side and setup identification at TwinCAT master side.

TwinCAT master will check if the ID of the slave matched with the expected identification value during startup
the slave.

If you want to know how to setup identification, please follow below example.

You can find out the “IdentificationReg134” setting in ESI file while SSC Tool generating source files and ESI
file through import ASIX’s configuration file.
<Info>
<StateMachine>
<Timeout>
<PreopTimeout>2000</PreopTimeout>
<SafeopfpTimeout>3000«</ SafeopOpTimeout>
<BackToInitTimeout>5000</BackToInitTimeout>
<BackToSafeopTimeout>200</BackToSafeopTimeout>
< fTimeout
</ StateMachine>
<Mailbox>
<Timeout>
<RequestTimeout>100</RequestTimeout>
<ResponseTimeout>2000</ResponseTimeout>
< /Timeout:
</Mailbox:>
<IdentificationRegl34>true</IdentificationRegl34>
</ Info>

Figure 8 - 1

This setting will let TwWinCAT master turn on the identification function for the slave.
Select the slave, right-click and select “Advanced Settings...”.

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

Ha Addr  Name State CRC

1001  Boxl @& 0_GPIC_SBit AIO0_16Bity  OF
Request TMIT' state

Request 'PREOP' state
Request 'SAFECQP' state
Request 'OP' state

Request 'BOOTSTRAP state
Clear 'ERROR! state
EEPROM Update...

Firmware Update...

Actosl State: OF Advanced Settings... yelic Quened
[ Init | [Pre-Op | [Safe-Or _ M6 4+ 700

Properties... ,
[ ClaxrCRC | [ Clea 5 + 13

Export... + 0

! n
Figure 8 - 2
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Go to “General -> Behavior” and turn on the “Check Identification”.

=1 General
.. Behavior

Identification
FRARU / SM
L. Init Commands
i- Mailbox
1 Distributed Clock
i ESC Access

Timeout Settings

r B

Behavior
Startup Checking
Check Vendor Id
Check Product Code
[] Check Revision Nunber

[T Check Serial Number

Process Data
[C] Tse RDVWER instead of RW
Inclode WC State Bit(s)
[T Frawne Repeat Support
[T] Clear Invalid Tnput Data
[T Create SM/PDO Varishles
Ceneral
Mo Autolne - Use 2. Address
Autalne only - Mo Fied Addres
Watchdog
[T] et Multiplier (Res, 400h):
[T] 2et PDI Watchdog (Reg. 410k
[T] Set5M Watchdog (Res. 420h):

State Machine
Auto Restore States
[ Wait for Weltate is Ok
Felnit after Comumunication Error
Loz Communication Changes

Final State

@ oF (0 BAFEOQP in Config Mode

(CSAFEQP (O PREOP () INIT
Info Diata

Include State

Include Ads Address

Include A0E Netld

[7] Include Channels

[7] Include D Shift Times

[ Include Object Id

100.000
100.000

Figure 8 - 3

Confirm current identification ADO (Address Offset) is “(ADO 0x0134)”.

Don't forget to assi

= General

. Behavior
Timeout Settings
iR/ SM

i Init Commands

i Mailbox

- Distributed Clock

i- ESC Access

gn the value in decimal. The value “55” is just an example here.

=2

Identification

Identification 40O

0 Mone

() Configured Station Alias (ADO 0:0012)

I @ Ewplicit Device Identification (AD0 0:0134) I

() Data Word (2 Btes)

alue: 55

ADO (hex):  O0x0124

Figure 8 - 4
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Of course, you should also setup the same value on AX58200-EXB-ADIO board like following:
The digit format “Rotary Dip Switch” is hex so that we should set it to “Ox37”.

Figure 8 -5

Please note, align the triangle arrow with the number.
The following example points the arrow at the number 8.

Figure 8 - 6
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Reboot the AX58200-TSB board by click “Reset” button.

Figure 8 -7

Re-activate the TwinCAT master.

h‘ Attach... ! A TwinCi

<local =

TwinCAT Projectl? Visualization

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

: . - M Addr  Name State
rojectl2' (1 project)
1._:.' ) 1 1001 Boxl (AX58200_GPIO_8ERit AIO 16Bity OF
Figure 8 - 8

If you see the below screen, that means that TwinCAT master already enter running mode successfully and
the slave also passed the identification checking so that it can enter OP state.
T -2 SO A p Attach... Release TwinCAT RT

(Loaded) 3 _._1 Lkl @ |%s| <Local= ! piofio_vl_0 1 -ﬂ

TwinCAT Projectl2 & X \isualization

| General | Adapter | EtherCAT | Ouline | CoE - Cnline |

No Addr  Name State CRC
[ 1001  Box 1 (AX58200 GPI0_8Bit AIO_16Ef) 0
Figure 8 - 9
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The slave will also accept frames from TwinCAT master with 2 kinds of address (1001 or 55) at the same time.
But it needs to turn on second address function in ESC register. However, we arrange command for observe

this behavior first.

You can append an EtherCAT command to TwinCAT master for confirm the second address.

Click “Device N (EtherCAT) -> Append EtherCAT Cmd”.

F H F{8]
4 " Devices
4+ Device 3 (EtherCAT)
.;' Image
as Image-Info

Outputs

By InfoData

4 B Eox1 €

4 W Digital Input M
A Input Byte

4 W& Analog Input I
A Input Word

4 Digital Output
M Cutput Byte

!
P
4
!

Please assign “Command” and “Type”.

| demonstrate “FPRD” and “UINT” in this example.

Mumber Box Mame

Add New Item... Ins
Add Existing Item.. Shift+Alt+A

Remaowve Del
Change Metld...

Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd

Append Dynamic Container
Online Reset

ChangeId...

Change To

Figure 8 - 10

Tcloth gt oz

Insert EtherCAT Command
M arne: Crnd 1 [EtherCAT Crad) 0k,
Command: | Fis Address Physical Read [FPRD] -l Ccancal |
LComment;
||
N
H Tope: BYTE .
USIMT
SINT
BOOL

MC.PLCTOMC_CHAMMELSTRUCT_1
MCMCTOPLC _&xIS_REF_CAMCOUPLINGSTATE
AxB000E_AxE000_P_0275_ActiveFeedbacksndidemany

Sartby M
i ) Mame . |

—_ el
s s e s e e

_— USINTARRZ 2.0
@8k |I0DRV2 TIMESTAMPSTATUS 20 3
(= =)
Figure 8 - 11
32

Copyright (C) 2019-2024 Reserved by ASIX Electronics Corporation, All Rights Reserved.



, AX58200
A\SIX GPIO / AlO User Guide

Double-click “Cmd 1” and setup “Slave Address” and “Address Offset”.
| setup slave address = 0x37 and address offset = 0x12 in this example.

TwinCAT Projectl2 & 3 \isualization
Sub Command
Description Data Exchange
[Fi:-: Sddress Physical Read (FPRD) v] Divider 1 =
Length: 2 Modula: 0
Index: 1
Defanlt Valves
Blowe Address: 55 (37 IR 0
Address Offset: 18 Oxl2 Connter: 0
Logic Address; 1179703 Dax120037
MName Online Type Size =Addr... In/C
.;' Image-Info
SyncUnits
B Inputs
EIutputs.
Figure 8 - 12

Re-activate the TwinCAT master again.

[Fi:-: Liddyess Physical Read (FPRLY
Length: 2
Figure 8 - 13

33
Copyright (C) 2019-2024 Reserved by ASIX Electronics Corporation, All Rights Reserved.



A ASIX

AX58200
GPIO / AIO User Guide

Go to “ESC Access -> Memory” in “Advanced Settings” and check out the address 0x0012.
The firmware will write the user specified Switch ID value into ESC register 0x0012 (the register named

Configured Station Alias).

-Behavior

-Timeout Settings

-Identification

-FIMMU / SM

-Init Commands
Mailbox

Distributed Clock

= ESC Access
-- E2PROM

Mailbaox
[+ Distributed Clack
£} ESC Access

G- E*PROM

-FPGA

|

Memory

Start Offset: 0aoa

Length: 0400 ESC Rev/Type

Working Cownter: 1 ESC Build

7] Auto Reload SM/FMMU Cnt
uto Re

Ports/DPRAM

[T Compact View Tl rite

[T Uze Fixed Addr Features

EtherCA T 8lave Controller Type

@ Tnspecified

) ERC 10020

) IP core Phys Addr

© ET1100

) ET1Z00

Configured Station ...

PLI Type

© Unspecitied
(0 Digital (43
@ EFL(5)

© Bridze (7

O 16 pC 8, )
@ 8uC 9,8
O 16 (10, 5
Captidls

Figure 8 - 14

If you expect that the slave can also use this Switch ID value as second slave address. You just turn on
“Seconds address” bit (bit8 = 1) in ESC register 0x0102 (don'’t forget click “Write” button).

,

|

Memory

Start Offset:
Length:
Warking Counter:

[T] Auto Reload
[ Commact View
[T Use Fixed Addr

1

Wirite

ESC Ctrl

ESC CtrlEx

EtherCA T S8lave Controller Type

@ Tnspecified
) ESC 1020
) IP core
@ ET1100
) ET1200

PLI Type

() Unspecified
) Digital (41

@ SPI(5)

© Bridge (7)

O 16 pC (8, a)
O BuC i,

O 16 uC (10, £
CapCillg

Phys. RVW Offset

ESC Status

MName

Walue | Enum

Fifo size

7

Low E-Bus jitter

0 Deactive

Second address

Deactive

Figure 8 - 15

Cancel
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Click “Device N (EtherCAT) -> Cmd 1 -> DATA”, you will see the command get the value of ESC register
0x0012 back successfully. It is correct, the “0x0037” in UINT data type.

ution Explorer ¥ TwinCAT Projectl2 & X Visualization
@ o-@ &= Online
h Solution Explorer (Ctrl Value: 00037
New Valne: Force. .. Releas Wiite...
Comument:
55
3 (EtherCAT) -
.;' Image
W InfoData
=] Cmd 1 (EtherCAT Cmd)
4 BN Inputs
b i HEAD
il DATA
Figure 8 - 16
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9. Firmware Upgrade through EtherCAT FoE

We add EtherCAT FoE firmware upgrade supporting in GPIO / AlO reference design. User can upgrade
AX58200’s firmware through EtherCAT master with FoOE feature supported. We use Beckhoff TwWinCAT

master as an example here.

Before starting operation, we illustrate flash map for our FOE usage as below:

LDROM 000100000 ~ 0x00100FFF: 4KB
Reserved
FLASHDATA | 0xD0O7FDOO ~ OxODO7FFFF-4KB
FoE USED 0x00040000 ~ 0x0007EFFF: 252KB

000000000 ~ Ox000TFFFF: 512KB

CURRENT
RUN TIME

L

00000000 ~ Ox0003FFFF: 256K

Figure 9 -1

The EtherCAT slave firmware with FOE support in CURRENT RUN TIME area, it received firmware file from
TwinCAT master and place it into FOE USED area. If checksum of received firmware is correct, it will switch to
LDROM. The LDROM code helps to validate the FoE firmware, move it to CURRENT RUN TIME area and
switch to the area to start the run time firmware again.

If your AX58200 platform did not have LDROM code in the flash, please burn it through ICP tool as following:

# Nuvoton NuMicro ICP Programming Tool 3.01 - M480 Series - S=TFCH X
Project Chips Jool Language Help
nuvoTon =
Status
Disconnect | Chip Connected with Mu-Link (ID: 7786d548)
i
LDROM: 4K, APROM:51 2K, Data:0K, SPROM:4K. RAM: 160K KE: [0/31)
Pat o I LIDAUCID: ... SPI_ID" Dx00FFFFFF KP: (0/7)
LDOROM || FileMame: CodeMSPUSP_UARTBinanISP_UART_w1.0.0bin  size: 3008 Bytes, checksum: bel
APROM || Fis Name:  zrence_DesigniBinary4<55200_Gpindio_v120bin  size: 42.3K Bytes, checksum: bl Offset O 0
Hulitnay (2) ] Mulibinry made
Diata Flash File Mame:  C:\Data hex File not load,
SPROM File: Name:  C:ASPROM.hex File not load Last Byte: 0x FF
SPIFlash | FileMame, C:ASFiFlashhex File not load Bage Addess: 0x 0000000
Read Size: 262144 Butes
Fils Mame: C:\SecureKey bin
Conlig Bits SFI Flash
Corfig 0: | 04FFFFEFFF  Config1: | 0x000FFFFF | < Update History > - SPI KeyD: 0% 00000000
Config2 | 0sFFFFRASA  Config® | OFFFFFFFF SPI Keyl: 0% 00000000
File Data Onboard Flash Offine Flash
LDROM | APROM | Data Flash | SPROM | SPI Flssh | LDROM | APROM | Dats Flash | SPROM | SPI Flash | LOROM | 4PROM | Data Flash | SPROM | Info |
00000000: 00 19 00 20 C3 02 00 00 09 03 00 00 OB 03 00 00 - @ B hits
00000010: 0D 03 00 00 OF 03 00 00 11 03 00 00 00 00 00 00 -
00000020: 00 00 00 00 00 00 OO0 00 OO0 00 00 00 13 03 00 00 1B hits
Il 00000030: 15 03 00 00 00 00 00 00 17 03 00 00 19 03 00 00 N
00000040: 1B 03 00 00 1B 03 00 00 1B 03 00 00 1B 03 00 00 ) 32 bits

00000050: 1E 03 00 00 1E 03 00 00 1E 03 00 00 1E 03 00 00
00000060: 1B 03 00 00 1B 03 00 00 1B 03 D0 00 1E 03 DO 00
00000070: 1E 03 00 00 1E 03 00 00 1E 03 00 00 1E 03 00 0O
00000080: 1B 03 00 00 1B 03 00 00 1B 03 D0 00 1E 03 DO 00
000000%0: 1E 03 00 00 1E 03 00 00 1E 03 00 00 1E 03 00 0O
000000AD: 1B 03 00 00 1B 03 00 00 1B 03 D0 00 1E 03 DO 00
000000E0: 1E 02 00 00 1E 03 00 00 1E 03 00 00 1E 03 00 00 i

ANANANCN: TR A2 AN AN TR N2 AN AN IR N3 AN AR IR N3 AN N0

Praganring __(3)

LDROM [V] APROM [T Data Flash [T] Config Options

[~]sPROM SPIFlash  [C]KPROM SecusKey  KPROM Options

Build: 63511

Figure 9 - 2
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(1) Click “LDROM” button and select the LDROM binary file from the BSP directory
“YOUR_BSP_FOLDER\SampleCode\ISPAISP_UART\Binary\ISP_UART_vx.x.x.bin”.

(2) Click “APROM” button and select APROM binary file from the BSP directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\Binary\AX58200_Gpio
Aio_vx.x.x.bin”

(3) Select “LDROM” and “APROM” checkbox.

(4) Click “Start” button.

Restart the AX58200 platform and connect it to TwinCAT master.
If everything is OK, you will see the AX58200 in OP mode.

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

Mo Addr  Name Sate CEC
1001  Box 1 (LXS58200 GPIO SBit A0 16Eif) OF

[
Request TMIT' state
Request 'PREOP' state
Request 'SAFECP' state
Request "OP' state
Request 'BOOTSTRAP state
Clear 'ERROR! state

EEPROM Update...

Firmware Update... i

Actual State: o Sl Cyelic Advanced Settings...
[ Init | [Pre-Op | [Safe-Op) [ Op | | Send Frames 7504 £ Properties..
[ ClarCRC | [ Clear Frames | | Fromesisc 500 +
Lost Frames 0 + Export...
TR Enors 0 o
Figure 9 - 3

Right-click the AX58200, click the “Firmware Upgrade” and select the firmware file from BSP directory
“YOUR_BSP_FOLDER\SampleCode\Ethercat_ GPIO_AIO_Reference_Design\For_TwinCAT\Upgrade\AX
58200_GpioAio.efw.

A dialog will pop up and just click “OK” button.

P N
Edit FoE Name _‘* |

Shring: AxRE200_Gpindia
Hew 4158 35 39 32 30 30 5F 47 70 69 6F 41 69 6F
Length: 15

I Pazsword (hex] 00000000

Figure 9 -4
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Check out the progress bar and wait for it finish.

le O | |::: O
.

Figure 9 - 5

TwinCAT master will notice user the function successes, just click “OK”.

" N
Micrasoft Visual Studic @

i

L

Due to the AX58200 will restart the system after firmware upgrading so that TwinCAT will indicate the slave
not in the expected state. Don’t worry, this is a normal situation. TwinCAT will try to switch the slave to original
state (ex: OP or BOOTSTRAP).

Error List

T - I‘JIC:I 1 Error

1): abnormal state change (from 'OP" to 'IMIT"). Try to

Figure 9 - 6
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10. Shortest EtherCAT Cycle Evaluation

We tried to decrease the TwinCAT cycle to evaluate shortest cycle of AX58200 GPIO / AlO.

Shortest workable cycle of AX58200 GPIO / AlO is “100uS” now.
This reference design allocates TX-PDO (3 bytes) and RX-PDO (3 bytes) totally.
Please refer to below figures.

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

Hetld: 10124541 [ Advanced Settings. .. ]
[ Export Configoration Fils... ]
[ Syne Unit Assignment.. ]
[ Topology... ]
Frame Cmd Addr Len WC Swne Unit Cycle (ms)  Utilization (%) Size f Duration {us)  Map [d
.D LED 009000000 1 0.100
Ho _LRW 001000000 3 3 < efanlt- 0.100
o ERD 0000000130 2 1 0.100 6.70 58672 ]
672
MNumber Box Name Online Address  Type InSize  QOutSize E-Bus(m.. Linkedto
1 Box 1 (AX58200_GPIO_8Bit_AIO_16Bit) 1001 AX58200_GPIO_8Bit_AIO_16Bit 3.0 30
Digital Input Mapping
¥ Input Byte 1 MAIM. ioDigitallnput3B.

Analog Input Mapping
¥ Input Word 4026 MAIMN ioAnalogInputl
Il Digital Output Mapping

Figure 10 -1

Under this condition, the “Lost Frames” and “Tx/Rx Errors” does not count.
| Genersl | sdapter | EtherCAT | Online | CoE - Online |

Mo Addr MNeaune State CRC
a1 1001 Box 1 (AXS8200_GPIO_GEit_ATO_16E) OF n
Aotual State: op Counter Coyclic Quened
[(Init ] [Pre-Op ] [Sofe-Op] [ Op ] | Send Frames 0457321 + 566543
[_ClearCRC___| [ Cleor Fromes | Fraunes { s 10001 + 191
Lost Frames 1] + 0
Tx/Rx Errors 0 {0
MNumber Box Mame Online Address  Type InSize  OutSize E-Bus(m.. Linkedto
)1 Box L (AX58200_GPIO_BBit_AIO_16Eit) 1001 AXS58200_GPIO_88it AIO_16Bit 3.0 ET)
Digital Input Mapping
= Input Byte 1 MAIM.ioDigitallnput8B

Analog Input Mapping
[.2 Input Word 4025 MAIM.ioAnaloglnputl.
B Digital Output Mapping

Figure 10 - 2
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ASIX

The slave stack also does not indicate any errors in SM output parameter / SM input parameter objects of
CoE-Online table.

| General | EthesCAT [DC | Process Dats | Startup | CoE - Online | Online |

IR T Sinele Updste [ Show Offline Das
Ol Do MotueOD GoE 0
Index Name Flags Value Tnit
= 1C320 M output parameter 32«
103201 Symchzondzation Tupe RW 00001 (1)
1C32:02  Cyele Time RO 000000000 {0)
1C32:04  Svmchrondization Types supported RO 0:401F (16415)
1C32:05  Minimum Cycle Time RO 0x00018640 (100000}
1C32:06  Cale and Copy Time RO 000000000 ()
1C32:08  GetCucle Time RW 00000 ([0}
1C32:09  Delay Time RO 000000000 {0}
1C32:04  Symel Cycle Time RW 000000000 {0)
1C32:0B  3M-Event Missed RO 00000 (0
1C32:0C  Cyecle Time Too Small RO 00000 (0)
1C22:20  Syme Emor RO FALRE
+- 1C23:0 M input parameter =32 e
=+ 6O00:0 Diigital Input »1<

Figure 10 - 3
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11. Telnet with EOE Demonstration

The evaluation kit also supports Ethernet over EtherCAT (EoE) transmission, this chapter will present how to
setup EoE environment with Beckhoff TwinCAT and using Telnet console over EOE transfer.

Please follows the steps below to do EoE demonstration.

Stepl: Setup hardware equipment as the connectivity below.
The local VCP console will use USB bus, and Telnet console will use EtherCAT.

Console AX58200-EVB-ADIO
TwinCAT
Master 3 s
- 3
]

“ -~ )
AX58200-TSB | o

Port 0
/ ______\ USB —|| CONT
‘[ EtherCAT
Figure 11 -1

Step2: Setting the EtherCAT Network in the “Network and Internet”.

Please set the EtherCAT network card of the computer to TCP/IPv4 with the following configurations: IP
address: “192.168.1.4”, Subnet mask: “255.255.255.0”, and then click “OK”.

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

(") Obtain an IP address automatically

(@) Use the following IP address:
IP address: ’m
Subnet mask:
Default gateway: ,—]

Obtain DMS server address automatically

@ Use the following DNS server addresses:

Preferred DNS server: . . .
Alternate DNS server: . . .

[[Jvalidate settings upon exit

Advanced...
Cancel
Figure 11 - 2
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Step3: Enable EoE on TwinCAT.

Right click on target slave at OP mode and open [Advanced Settings...] dialog box, then select [EOE] to
config virtual Ethernet port, please setup IP Address, Subnet Mask and Default Gateway fields as the figure
below, then press [OK] to save configuration.

Then, press [Active Configuration] icon on toolbar to take effect.

[ TwinSAFE PLC Team Tools Test Scope Analyze Window Help
- p Attach...v| p @

B n @7

Visualization AX58200_GpicAio ® X

Advanced Settings
General Adapter EtherCAT Online CoE - Online _
+ Generl EoF
Mailbox

No Addr Name State E‘Jj [ Virtual Etheret Port
. Virtual MAC Id: 0201052003 e9
: 1001 Box 1 (AX58200_GPIO_8Bit_AIQ_ e o -

Request 'INIT' state - Distributed Clock £ Swinch Poat

3+ ESC Access @ IP Port

Request 'PREOP' state S

Request 'SAFEQP' state ® 1P Address 3

Request 'OP' state Subnet Mask 0

Request 'BOOTSTRAP' state Delonk Gty 4

DNS Server:
Clear 'ERROR' state —— |
EEPROM Update...
[ Time Stamp Requested
Firmware Update...
<‘Advanced Settings... I
(1)
PO ~n - Properties...
Figure 11 - 3

Step4: Setup Telnet Console over EOE.
Here we use “Tera Term” console tool to build up demo environment, please download and install Tera Term
from the official link below.

https://osdn.net/projects/ttssh2/releases/

Execute Tera Term and create a new Telnet connection with the settings below.

4 Tera Term - [disconnected] VT
File Edit Setup Control Window Help

0 e

Duplicate session

C)"g\-\l’lﬂ ot @erm: Mew connection X
=3 @ TCPP Host: [192.168.1.3 <]
Comment to Log..
ies s ToP port

Ow Lo 1alog..

CRJeEEy O 8SH SSH version: $5H2
Send file... o
Transfer Cther Protocol: |UNSPEC -~
SSH SCP.
Urgilesee O Serial COM16: USB [FF (455 [COM16]
Replay Log.. @
TTY Record - Cancel Help
TTY Replay
Figure 11 - 4
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Step5: Using Telnet Console over EoE.

After establishing Telnet connection successfully, you can find the prompt string “telnet>", then perform “help”
command to show the command list, or furtherly perform the command name to show its usage. for example,
executing “escreg” command can show usage and dump all ESC register value.

T 192.168.1.3 - Tera Term VT

Eile Edit Setup Control Window Help

Figure 11 -5

Step6: Using Local VCP Console.

There is an alternative console for local debugging, it's a virtual COM port via USB cable.
Please refer to the figure below to enable local console.

M Tera Term - [disconnected] VT
File Edit Setup Contral Window Help

O] o

Duplicate sessior Tera Term: New connection x
Cygwin connection
O TePaP 192.168.1.3
History
Telnet 22
S5H 85H2
Other
@ UNSPEC
o
® Serial Port: | COM16: USB [£F[55E (COM16) ~
TTV Record Cancel Help
Figure 11 - 6
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1 COM1E - Tera Term VT
File Edit Setup Contral Window Help

Terminal.. Te|@m. Serial port setup @

Window...

Font Port: COMI16 ~

Keybosnd Speed: 115200  +
Serial pt

: Data: 8 bit v Cancel
Proxy.
SSH Parity: none ~
SSH Authentication. Stap bits: 1 bit . Help
SSH Forwarding
SSH KeyGenerator... Flow control: none ~
TCP/P...

Transmit delay

General...

Additional settings... El msecjchar El msecjline

Save setup...

Figure 11 -7

Now you can use the local console with “uart>" prompt string, it can also perform same commands as Telnet
Console.

T COM16 - Tera Term VT

File Edit Setup Control Window Help

Figure 11 - 8
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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.
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Copyright © 2019-2024 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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L ASITX

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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