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1. Introduction

This document introduces how to setup entire environment for GPIO / AlO application on AX58100 evaluation
platform (NUCLEO-F303RE + AX58100-EVB-SSPDI boards). The demo application of EtherCAT master side
is developed using PLC (Programmable Logic Controller) language running on BECKHOFF TwinCAT
engineering (XAE). The IDE relies on Microsoft Visual Studio 2010 / 2013. We can execute the application
through the IDE or pure BECKHOFF runtime package (XAR). The firmware part of EtherCAT slave side is
developed using C language through ARM KEIL MDK (Microcontroller Development Kit).

The firmware mainly handles the tasks below:

® 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 at EtherCAT master side mainly handles the tasks below:
® PD mapping / handling by PLC for GPIO / AlO
® Ademo GUI

6
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2. Requirements

Before starting to setup the environment, the user should prepare some software and hardware. Of course,

they are all running based on general desktop PC with windows 10 / 11 operation systems. The software and
hardware requirements are listed as following:

[Software at EtherCAT master side]
® Windows 10/ 11 operation system
®  Microsoft Visual Studio 2010 / 2013
® Beckhoff TWIinCAT XAE v3.1.4022.28 or later
You can download the BECKHOFF TwinCAT here

[Software at EtherCAT slave side]
® STM32CubeMX version 6.12.1 (for development only)
You can download the STM32CubeMX here.

Lkys

Lo cugrmented

-
sTm32 N
CubeMX

Figure 2-2

® In this reference design, two types of Integration Development Environment (IDE) could be supported,
you can choose one for the development.

B ARM KEIL MDK micro-Vision 5 or later (for development only)

|JVi5i0n® 5 Integrated
Development

I_Environment

ARMKEIL

Figure 2-3
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B STM32 CubelDE version 1.15.0 or later (for development only)
You can download the STM32CubelDE here.

i
STM3?2
CubelDE
Figure 2-4
® STM32CubeProgrammer
You can download the STM32CubeProgrammer here.
N~
sTM32 U
CubeProgrammer
Figure 2-5

® SSC Tool V5.13 (for development only)
You can download the SSC Tool from EtherCAT Technology Group (ETG) here

Figure 2-6
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[Hardware]
® ST NUCLEO-F303RE Control Board x 1 PCS

Figure 2-7

® AX58100-EVB-SSPDI-1 V1.0 EVB x 1 PCS
For more details, please refer to the link below and the following chapter.
ASIX official link: https://www.asix.com.tw/
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3. Board Description
3-1 AX58100-EVB Evaluation Board

AX58100-EVB is an EtherCAT Slave Controller (ESC) Evaluation Board with AX58100 IC, please refer to
ASIX official website as below for more detail.
https://www.asix.com.tw/en/product/IndustrialEthernet/EtherCAT/AX58100

The AX58100-EVB-SSPDI is an evaluation board designed for the AX58100 IC and includes the following

components:
® 18— Pins that provides GPIO or additional connections, typically interfacing with other devices or
expansion boards.

J9 — Pins that provides GPIO or additional connections, like J8.

ESC Port0 — Port0 of the ESC

ESC Portl — Port1 of the ESC

Reset — A reset button of AX58100

Figure 3-1

10
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3-2 NUCLEO-F303RE

The STM32 Nucleo-64 board offers an affordable platform for prototyping with STM32 microcontrollers,
combining performance and low power. It supports ARDUINO® Uno V3 and ST morpho headers for
expansion and includes an integrated ST-LINK debugger/programmer. Free software libraries and examples
are available via the STM32Cube MCU Package. For more details, visit the official product page:
https://www.st.com/en/evaluation-tools/nucleo-f303re.html

The NUCLEO-F303RE functions as the control board for the AX58100 GPIO / AlIO application and provides
the following components:

® USB — ST-LINK USB mini-B connector
® CN7 - ST morpho connector
® CN10 - ST morpho connector
® USER - User button
® Reset— Reset button
Figure 3-2
Pinout
CN7 CN10
J9 8
PC10/5W7 1] |2 FC11/D00 PCI/SWE 1 2 PCB/SPI_FUN_CS
PC12/DO1—3 Eg:g PSE]J; -4 __.PD2/DO3 PBB/SYNCD 3 Egg Egg 4 PCB/SPIINT
“—31ypp  EsV D'liDS“' PBO/SYNC] 5 PBg ch 6 . PC5/SW5
I BT, 10 S—
»—I— BOOT GND »—I- avDD sV [E—x
—a NC NC i —GND__~ 9] GND NG 110 .
L Ne 33V M w14 pas paqz | 10 . PA12/DI2
‘ 14 w13 | 14
«—13 | ppia NRST PAG/DI3 PAE PA1] PA11/DI4
131 pats 33V HE— v MCU par/oisT 18 1 o0 poio |G T ee12/sm Esc cs
5/A ' 18 ¥ ML .
PR PAIS. V20 GWD Ris. CNe s Pes Pei1 ALY
perfeepDoNE 21 | pp” onp 22— GND v Moy EC? GND 22
PCI3/USER BTN w23 1 pryg iy 24— PAB/DO2 A9 PB2 I
251 pcia NG FE—x PB10/ DAC_TRIG. E‘ég PPBB1 R21 0 PB15/SPI_MOSI
<27 | pg1s  pag |2B—PAD/ADC INL ,’*25_,._23_ PBlO PB}i W PB14/SPL_MISO
=221 prg pai [R—PA1/DO5 29 | boe ppig a0 PB13/D0
PRI/SPLCLKBASA AQ 31 1 pry  pag |-32—xPRa/DAC OUTPUTI PB3/DI1__a1 P2
“—33 1 yBAT PBRo |24—PBO/DO7 PAL0/DO6 ., 33 533 A%héD 34 . PC4/SWE
PC2/SW2—dD ] pro poy f2B—PCl/SW1 PA2/USARTZ T, 35 0 ad BTN
Pe3fswie 37 | peg  pop f38—PCo/swo PA3/USART2 RX,;_ 37 Eﬁg Eg an
11
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4. Environment Setup

4-1 Hardware Connectivity

Please refer to the diagram below to see the combination of the NUCLEO-F303RE and AX58100-EVB-SSPDI.

J8 (AX58100-EVB-SSPDI) connects to CN10 (NUCLEO-F303RE), and J9 (AX58100-EVB-SSPDI) connects
to CN7 (NUCLEO-F303RE).

Connect the “EtherCAT Port 0” and “USB Port” to your host:

EtherCAT
Port O

12
Copyright (C) 2025 Reserved by ASIX Electronics Corporation



AX58100

A\SIX GPIO / AlIO User Guide

5. Building Reference Design Begin with STM32CubeMX

Here will introduce the procedure to build up the complete source code package, please follow the steps
below to do this.
Notice: If you just need to generate the SSC code only, please refer to section 5-5 directly.

5-1 Create New Project in STM32CubeMX

Step 1: Execute the STM32CubeMX, then click “ACCESS TO MCU SELECTOR” on main page.

STM32CubeMX Untitled

File Window Help

Existing Projects New Project

Recent Opened Projects
I need to :

Ax58400_MotorControl_PosCtrl.ioc
Last modified date : 11/10/2024 11:49:12 Start My project from MCU

ACCESS TO MCU SELECTCR
Other Projects EJ

Start My project from ST Board

Start My project from Example

ACCESS TO EXAMPLE SELECTOR

Figure 5-1

Step 2: Searching part number “STM32F303RET6”, then select it on “MCUs/MPU List” and press “Start
Project” to create project.

[ New Project from 2 MCU/MPU

MCU/MPU Selector

MCU/MPU Filters

Features Block Diagram Docs & Resources CAD Resources [] atasheet [ Buy [ Start Project

STM32F3 Series

) Mainstream Mixed signals MCUs Arm Cortex-M4 core with DSP and FPU, 512
Q M STM32F303RET6 Kbytes of Flash memory, 72 MHz CPU, MPU, CCM, 12-bit ADC 5 MSPS, PGA,
comparators

PRODUCT INFO Unit Price for 10U (USS) : 4.7608 ‘
"Ea o~ LOFP 64 10x10x1.4 mm

Segment > Product s in mass production Board: NUCLEQ-F303RE

Series

L The STM32F303xD/E family is based on the high-performance ARM®Cortex®-M4 32-bit RISC core with FPU operating at a frequency of 72
ine

MHz, and embedding a floating point unit (FPU), 2 memory protection unit (MPU) and an embedded trace macrocell (ETM). The family
incorporates high-speed embedded memories (512-Kbyte Flash memory, 80-Kbyte SRAM), a flexible memory controller (FSMC) for static

Marketing Status memories (SRAM, PSRAM, NOR and NAND), and an extensive range of enhanced I/Os and peripherals connected to an AHB and two APB

Price > buses.
The devices offer four fast 12-bit ADCs (5 Msps), seven comparators, four operational amplifiers, two DAC channels, a low-power RTC, up
Package > to five general-purpose 16-bit timers, one general-purpose 32-bit timer, and upto three timers dedicated to motor control. They also

feature standard and advanced communication interfaces: up to three 12cs, up to four SPIs (two SPIs are with multiplexed full-duplex |2SS)

Core ’ three USARTS, up to two UARTs, CAN and USB. To achieve audio class accuracy. the s peripherals can be clocked via an external PLL.
Coprocessor s | | TaaeTamnconounie e bR i ShA AR bn LOEOM nmA AN bn s ANEON bAramAeAbien rammAn frrmn A 0 M) bn D AT mrme ninehe A
MEMORY ) MCUs/MPUs List: 2 items o Export
. . Part No Bofaranne  IMarkatin Wllint Drin fr 4 Rrard == Flaoh BAM  VArammarrial Dart
H“.Sh =512 (kBytes) STM32F303RETx  Active 4.7608 LQFP 64 10x1... 512 kBytes 80 kBytes STM32F303RET6
512 PTMEF S03RE STM32F303RETx  Active 4.7608 LQFP 64 10x1.__ 512 kBytes 80 kBytes STM32F303RETETR

Figure 5-2

Notice: In order to keep the corrected reference path in BSP, please save the project folder in the path below.
BSP_ROOT\SampleCode\

13
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5-2 Modify Peripheral Settings in STM32CubeMX

Step 1: Disable the “Pinout & Configuration > System Core > RCC > High Speed Clock (HSE)” setting as
the figure below.
RCC Mode and Configuration

High Speed Clock (HSE) |Disable v]

Low Speed Clock (LSE) 1Disabte v \

W Master Clock Output

[ Audio Clock Input (12S_CKIN)

Figure 5-3

Step 2: Add pin aSS|gnment as the below in “Pmout & Configuration > System Core > GPIO > GPIO”.
& GPIO -

Search Signals

[ Show only Modified Pins

mwmw

PA1S  nfa External Interrupt Mode ... Pull down F\OC TRIG
PBAO nfa nla Extenal Interrupt Mode ... Pull down nia nfa DAC_TRIG
PAS nia nia Input mode Mo pull-up and nfa na Do
PB3 nia nia Input mode Mo pull-up and ... nfa nfa D
PA12 nia nfa Input mode Mo pull-up and ... nfa nfa D2
PAG nia nia Input mode Mo pull-up and ... nfa nfa DIz
PAT1 nfa nia Input mode Mo pull-up and ... nfa nfa D4
PAT nia n'a Input mode Mo pull-up and ... nfa n'a DI5
PB& nla nla Input mode No pull-up and ... nfa nfa D6
PB11 nia nia Input mode No pull-up and nfa nfa D7
PC11 nia Low Output Push Pull Pull up Medium nfa Doo
PC12 nia Low Output Push Pull Pull up Medium nfa DO
PAZ nia Low Output Push Pull Pull up Medium nfa Doz
PD2 nia Low Output Push Pull Pull up Medium nfa Do3
PB13 na Low Output Push Pull Pull up Medium nfa Dod
PA1 nia Low Qutput Push Pull Pull up Medium n/a Dos
PATD n/a Low Output Push Pull Pull up Medium n/a Do6
PBO nia Low Output Push Pull Pull up Medium n/a o7
PBT nia nia Input mode Pull down n'a n/a ESC_EEPDONE
PB8 nla nla Input mode Pull up n'a n/a ESC_SYNCO
PBS nfa nla Input mode Pull up nla nla ESC_SYNC1
PB12 nfa High Output Push Pull Pull up High nia SPIPDI_ESC_CS
PC8 nla High Output Push Pull Ho pull-up and ... High nla SPIPDI_FUN_CS
PC& nia nia Input mode Pull up n'a nia SPIPDI_INT
PCO nia nia Input mode HNo pull-up and ... nfa nla SWo
PC1 nia nfa Input mode o pull-up and ... nfa nia SW1
PC2 nia nfa Input mode HNo pull-up and ... nfa nia SwW2
PC3 nia nia Input mode No pull-up and ... n/a n/a SW3
PC4 nia nia Input mode No pull-up and ... n'a n'a sS4
PCS nia nia Input mode Mo pull-up and .. nia nia SWE
PC3 nla nfa Input mode Mo pull-up and ... n/a nfa SWé
PC10 n/a nfa Input mode Mo pull-up and .. n/a nfa SWT
PC13 nia n'a Extemnal Intermupt Mode Mo pull-up and ... nfa n‘a USER_BTN
Figure 5-4
o
14
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Step 4: Enable ADC1 as the settings h

Search Signals

et 677 ]
e S oo TorLTor0 moalori puise st L bsariont [ ot

[ Show only Modified Pins

ADCA_IN1 Analog m... Mo pull-up ..
F'A2 USART2_TX nfa Alternate ... Mo pull-up ... ngh m’a D
PA3 USART2 RX n/a Alternate ... No pull-up ... High n/a O
PA4 DAC1_OUT1 n/a Analog m... Mo pull-up ... n/a nfa O
PA13 SYS_JTMS-SWDIO nfa nia nia n/a nia O
PA14 SYS_JTCK-SWCLK n/a WE] nia n/a WE] O
PB14 SPI2_MISO n/a Alternate ... Mo pull-up ... High n/a SPIPDI_MISO
PB15 SPI12_MOSI n/a Alternate __ Pull up High nfa SPIPDI_MOSI
PF1-0SC... SPI2_SCK n/a Alternate ... Pull up High n/a SPIPDI_CLK
Figure 5-5

ighted in red

out & Configura

ck Configuration
~ Software Packs

ADC1 Mode and Configuration

Mode

System Core

Analog

ADCZ
ADC3
ADC4

@ COMP1

@ COMPZ

@ COMP3

@ COMP4

@ COMPS

@ COMPE

@ COMPT

@ OPAMP1

& DPAMP?

Step 5: Enable DAC with the settmg h|gh||ghted in red

-

.
IN1IN1 Single-ended ~
Disable -

® Parameter Settings

Configuration

Configure the below parameters

a | o
~ ADCs_Commeon_Settings

Mode Independent mode l
w Setting

Clock Prescaler ADC Asynchronous clock mode I e

Resolution ADC 12-bit resolution

Data Alignment Right alignment

Scan Conversion Mode Disabled

Continuous Conversion Moda Disabled

Figure 5-6

Pinout & Configuration

~ Software Packs

Q DAC1 Mode and Configuration
oS - |
system Core S OUT1 Confguration I
O OUT2 Configuration
Analog ~
Canfiguration
ADC1 Reset Configuration
ADC2 3
ADC3 ® Parameter Settings
ADCH Configure the below parameters
@ COMP1 ] o
M
@ cour2 « DAG Ow Satings
@ comps Output Bufler Enable
o T Nane
@ COMPS il o
@ COMPS
T —
A MBAME1

Figure 5-7
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Step 6: Activated TIM6 & TIM7 as the setting below.
Q L TIME Mode and Configuration
System Core > L Actates |

[ One Pulse Mode

Analog 3
Timers w
fre
TIM1 .
TiM2 Reset Configuration
TIM3

& Parameter Settings

Configure the below parameters

Q |
Figure 5-8

Step 7: Enable SPI2 with the setting below.

Q & SPI2 Mode and Configuration
=

System Core 5 |Mude [Full-Duplex Master |

Hardware NSS Signal ‘Dwsable

Analog >

Timers b

Connectivity ~
Reset Configuration

@ CAN s ® GPIO Settings
@ 12¢c1
@ 12c2 Search Signals
@ 12C3 m [ Show
SPi | Pin Name [ Signal on Pin [GPIO output. .| GPIO made [GPIO Pull-u._.[Maximum ou..| Fast Mode | User Lay
|_ PB4 SPI2_MISO  n/a Alternate Fu_.. No pull-up a.. High na SPIPDI_M:
@ SPI3 PB15 SPI2_MOSI  n/a Alternate Fu_.. Pull up High nfa SPIPDI_MC
@ UART4 PF1-08C_0... SPI2_SCK  n/a Alterate Fu... Pull up High nfa SPIPDI_CL
@ UARTS
Figure 5-9

Step 8: Enable USART2 for debug console as the setting below.
Q ~ & USART2 Mode and Configuration

System Core > |Mude [Asynchmnuus I ~
Hardware Flow Control (RS232) [MEEIIE} v
Analog >
M Hardware Flow Control (RS485)
Timers >

Configuration

Connectivit; e
v Reset Configuration

@ CAN
@ 12¢1
@ 12c2 Search Signals
Q@ 12C3 ’—| [ Show only Modified Pins
SPi | Pin Name | Signal on Pin |GPIO eutput...| GPIO mode |GPIO Pullu... User Label | Modified ||
+ SPI2 PA2 USART2_TX nfa Alternate Fu... No pull-up a... High nla [m]
@ SPI3 PA3 USARTZ2_RX nfa Alternate Fu... No pull-up a... High n/a O
@ UART4
@ UARTS
@ USART3
Figure 5-10
o
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Step 9: Modify the NVIC setting as below.

MNVIC Mode and Configuration

Configuration

I Priority Group |3 bits for pre-emption prionty

w I [J Sert by Premption Prnonity and Sub Priority ] Sort by interrupts names.

Search [ ] © (@ Show [available intermupls ~ ] [ Force DMA channels Intenmupts
NV it Tl
Hon maskable interupt 0
Hard fault interrupt 0 i
Memory management fault 0 1]
Pre-fetch fault, memery access fault 0 1]
Undefined instruction or illegal state 0 0
System senice call via SWI instruction 0 a
Debug monitor 0 0
Pendable requast for system senice 0 1]
Time base: System tick timer 5 1
] o AT ENE 18 L] U U
Flash global interrupt O o 1]
RCC global interrupt O o 0
ADC1 and ADC2 interrupts O 0 a
SPI12 global intermupt O 0 0
USART2 global interrupt | USART2 wake-up interrupt through EXTl lina 26 L1 1] 0
EXTI line[15: 7 0
TIME glokal interrupt and DACT underrun interrupt E [] [1]
TIMT global interrupt [m] 0 1]
Floating point umit intermupt O 0 a

eneration

L ® Code g

Non maskable interrupt

Enabled intermupt table W Select for init sequence orden .. [Generate Enable in | |[] Generate IRQ hand.. |Call HAL hand.|
[m]

Hasd fault intedmipt

Memory management fault

Pre-fetch fault, memory access fault

Undefined instruction or illegal state

System senice call via SWI instruct

Debug monitor

Pendable request for system semce

Time base: System tick timer O (H]
EXTI line]15:10] interrupts O

Figure 5-11

Step 10: Adjusting the clock tree in “Clock Configuration” page.

poEEEE@EE@

Press “NO” to ignore auto solver process, then modify the settings as the red highlighted below.

Clock Configu

™) Resolve Clock Issues

Project Manager

o) -—’( To RTC (KHz)

To IWDG (KHz)

— e 8 To FLITFCLK (MHz)

System Clock Mux
HS!

HSIRC

HELK

)

PLL Souros Mux

HSI ™,

*F-j PREDIY “PLUMI
vl 8 X3 v

=g

e PLL

Figure 5-12

To AHB bus, core,
mamoary and ML (k)

To Corte Sy b 1)

FCLK Cortex clock (MHz)

AP peripheral clocks (MHz)

APB1 timer clocks (MHz)

APB2 peripheral clocks (MHz)

..- APE2 timer clocks (3]
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5-3 Generate Source Code in STM32CubeMX and MDK-ARM

Step 1: In “Project Manager > Project” page, extended the minimum heap size to 0x1000, and select
Firmware Package as “STM32Cube FW_F3 v1.11.2".

() For Keil MDK IDE:

Pinout & Configuration Clock Configuration Project Manager

(Project Setting

Project Name PAX58100_GpioAio ]

Project Location Browss

Application Structure [Advanced | 0 Do not generate the main()

Toolchain Folder Location D-\AX58100\BSPAX58100_BSP_v100\SampleCode\Ax58100_GpioAiol |

Code Generator

Toolchain / IDE MOK-ARM ~ Min Version V5 v]ll_ !I

Linker Settings

a o, Mi Hi 1!
Advanced Settings jnimum Heap Size fox1000
Minimum Stack Size [0x400

Thread-safe Settings
Cortex-MANS

[ Enable muti threaded support

Thread-safe Locking Strategy Default - Mapping suitable strategy depending on RTOS selection

Mcu and Firmware Package

Mcu Reference STM32F303RETx

Firmware Package Name and Version STM32Cube FW_F3 V1.11.2 | ~| [0 Use latest available version
_——_-]

Figure 5-13
o For STM32CubelDE:

Pinout & Configuration Clock Configuration Project Manager

(Project Settings

Praject Name Ax58100_GpioAio

Praject Location

Application Structure Advanced ao

Toolchain Folder Location

nerator

Toolchain / IDE | STM32CubeIDE |1 |2 Generate Under Roat |

Linker Settings

Minimum Heap Size 01000

Minimum Stack Size 0400

+ Thread-safe Settings
Cortex-M4NS

[ Enable multithreaded support

Thread-safe Locking Strategy [Defauit - Mapping suitable strateqy depending on RTOS selection

+Mcu and Firmware Package

Meu Reference STM32F303RETx

Firmware Package Name and Version (STM32Cube FW_F3V1 ~ Ou

Use Default Firmware Location

Firmware Relative Path

Figure 5-14
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Step 2: In “Project Manager > Code Generator” page, select Copy all used libraries into the project folder.
Pinout & Configuration Clock Configuration Project Manager

+STM32Cube MCU packages and embedded software packs

Project (O Copy all used libraries into the project folder

@ Copy only the necessary library files I

(O Add necessary library files as reference in the toolchain project configuration file

Code Generator -
-Generated files

[] Generate peripheral initialization as a pair of .c/.h" files per peripheral
[ Backup previously generated files when re-generating

Advanc
Advanc Keep User Code when re-generating

Delete previously generated files when not re-generated

Figure 5-15

Step 3: In “Project Manager > Advanced Settings” page, disable initial code generation as below.
Pinout & Configuration Clock Configuration Project Manager

¢ Driver Selector

o o o
Project RCC HAL
GPIO HAL
> ADC HAL
> DAC HAL
. > SPI HAL
Code Generator S M HAL
> USART HAL

Generated Function Calls

Advanced Settings . -
Generate Code| Function Name |Peripheral Ins...| Do Mot Generate Function (§ Visibility (Si
RCC ] [m]

SystemClock

:
2 MX_GPIO_Init GPIO O
3 MX_ADC1_Init ADCA O
4 MX_DAC1_Init DAC1 O
@] 5 MX_SPI2_Init  SPI2 ]
a 6 MX_TIMG_Init  TIM6 O
[m| 7 MX_TIM7_Init ~ TIMT ]
O 8 MX_USART2... USART2 O

Figure 5-16
Step 4: Generates the source code.
19
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5-4 Source Code Adjustment

Step 1: Add the AX58100 source package.

Copy the folders as below to your STM32CubeMX project folder.
BSP_ROOT\SampleCode\Ax58100_GpioAio\AX58100
BSP_ROOT\SampleCode\Ax58100_GpioAio\Binary
BSP_ROOT\SampleCode\Ax58100_GpioAio\For_SSC_Tool
BSP_ROOT\SampleCode\Ax58100_GpioAio\For_TwinCAT
Copy the folders as below to your root folder.

Step 2: Adjust the Vector Table Address.
As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58100 GpioAio\Core\Src\system_stm32f3xx.c

93
94
95
96
98

99
100

I‘#dui’lnc VECT.TAB UH‘N:{ 0x4000 /*!< Vector Table base offset field.

174 /* FPU settings

5#1f (__FPU_PRESENT FPU_USED

176 SCB->CPACR |= 30L 10* (30L 11* 3 * get CP10 and CP11l Full Access *
7 #¢ f

:,:xr'_véy‘-‘v tor .";‘_.3_ ation

181 SCB->VTOR = VECT_TAB_BASE_ADDRESS | VECT_TAB_OFFSET; /* Yector Table Relocation in
182 7else 0

}2“2 SCB->YTOR = FL&SH_BASE | VECT_TAB_OFFSET; /* Vector Table Relocation in Internal FLASH ?
84#endif /* USER_VECT_TAB_ADDRESS */

185

186

Figure 5-17

Step 3: Adjust the Linker setting.
® For Keil MDK IDE:
Skip this step.

® For STM32CubelDE:
BSP_ROOT\SampleCode\Ax58100_GpioAio\STM32CubelDE\STM32F303RETX_FLASH.Id

45 /* Memories definition */
46 MEMORY

47 {

48 COMRAM  (xrw) @ ORIGIN = Ox10000000, LENGIH = 16K
49 RAM  (xrw)  : ORIGIN = 0x20000000, LENGIH = 64K
SO0 FLASH  (rx)  : ORIGIN = 0xB004000, LENGTH = 246K
51

52

Figure 5-18
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Step 4: Modify source code.
As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampIeCode\Ax58100 GpioAio\Core\Src\main.c

'gg,rn Private includes ----
23 /* USER (OL'E BEG]]I [|c]1r es 1

24 #include "P.ES3!00_I'|W h"

2i#include " appllnterface h"

26 Finclode "ax58100. "

27#include "AKS8100_GPIO_8Bit_AIO_l6Bit.h"
28 #include "bootmode. h"

%gﬁnclude "ax58100_Foedppl.h"

31 #include "ecat_def.h"

32#include "ax58100_utils.h"

33 /% USER CCODE END Includes */

45 /% Private MECTO -------emmmmo e
46 /* USER CODE BEGIN PH */
;1; #define DO_LEVEL_REVERSE

0
49 #define ADC_STATE INIT 0
50 #define ADC_STATE WAIT CONVERSION 1

Sl #define ADC_STATE_CONVERSION_FINISH 2

g% #define ADC_STATE WAIT_NEXT 3

54 #define ADC_NEZT T[HEOUT 1/ 1mz
5/* USER CODE EKD PH

627/* USER CODE BEGIN PV */
6308 virtvalddicEnable;
64 /* USER CODE END PV */

Figure 5-19

154 /* Initialize all configured peripherals */
155 MX_GPIO_Init(

1536  ux_apncl [mtr\

157 115’ DAL [nlt(?

15 USER CODE BEGIN 1 */

I59 Hf (AXSSIIJU DE?UG_EN.ABLE)
t(

|51 COHSOLE Inlt()
DEG PRI “%s Firnware v#s\r\n®, DEVICE_NANE, DEVICE_SW_VERSION);
|53 FondiT fi#1E (AX58100_DEBUG_ENABLE)

nss #if (95C_STACK_ENABLE)
I66 if (HV_Init())

IES HY_Release();

169

1701 else

171

172 Mainlnit(};

173 Gploaio_Init();
174 AX58100 Foelnit();

1

:?6 #endif //#if (5SC_STACK_ENABLE)
7

178 aDio Innil

170 /* USER CODE END 2 */
120

Figure 5-20
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Figure 5-21
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Figure 5-22

Figure 5-23
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700 #*

L e
702 * Function Name: HAL_GPIO_EXTI Callback

703 * Purpose:

704 * Params:

705 * Returns:

706 * Note:

L e T
708 *f

709 woid HAL_GPIO_EXTI_Callbacki{nintl6_t GPIO_Pin)
7104

711 if (GFI0_Pin == DAC_TRIG_Pin)

712 {

713 /* Detected DAC trigzer signal */

714 MCU_GPIO_EXTI_CLEAR FLAG{DAC_TRIG Pin);
715 }

716

717 if (GPIO_Pin == &DC_TRIG Pin)

718 {

710 /¥ Detected ADC trigger signal */

?%? MCU_GPIO_EXTI_CLEAR_FLAG(ADC_TRIG_Pin):
7

722

723 if (GPIO_Pin == USER_BTN Pin)

724

715 /* Detected nser button signal */
726 MCU_GPIO_EXTI_CLEAR_FLAG(USER_BTN_Pin);

727 +
?%g} /* End of HAL _GPFIO_EXTI Callback() */
7

?%?I* USER CODE END 4 *f
7

Figure 5-24

As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58100_GpioAio\Core\Src\stm32f3xx_it.c

20 /% Includes ------emmmmmm e
21 #include "main. h"

22 #include "stn32f3xx_1t.h"

23 /% Private includes ------oooooono o
24 /¥ UZER CODE BEGIN Includes */

25 #include "ax58100_utils . h"

26 /¥ UZER CODE END Includes */

a7
28 /% Private typedef ------oooooii
29 /% UZER CODE BEGIN TD */

}g%' * @brief This function handles System tick timer
184 vold 3vsTick Handler(woid)

51
186 /% URER CODE BEGIN RysTick_IROn 0 */

188 /* TUSER CODE END SysTick_IRQn 0 */
189 HAL_IncTick();

190 /* TSER CODE BEGIN SysTick IRQn 1 */
101 #if (AX58100_DEEUG_ENARLE)

192 CONEOLE_TimeTick( ):

193 #endif F/#1f (AX53100_ DEBUG _ENABLE)
194 /% USER CODE END 8ysTick_IRQn 1 */

Figure 5-25
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5-5 Generate EtherCAT Slave Stack Code

Due to the ETG Slave Stack Code (SSC) license limitation, the user must re-generate the source code by the
SSC tool locally, about how to get the SSC tool and how to generate targeted source code, please refer to the
user guide as below.

BSP_ROOT\Document\AX58x00_SSC_Tool_Configuration_Import_UserGuide_vXXX.pdf
Assume the SSC tool has been installed, the related files needed are as below.

SSC tool project file:
BSP_ROOT \SampleCode\Ax58100_GpioAio\For_SSC_Tool\AX58100_GPIO_8Bit_AIO_12Bit.esp

Configuration file for custom import:
BSP_ROOT\SampleCode\Ax58100_GpioAio\For_SSC_Tool\import\Configuration\AsixAx58100GpioAio
Configurations.xml

Excel file for application import:
BSP_ROOT\SampleCode\Ax58100_GpioAio\For_SSC_Tool\import\Configuration\files\AX58100_GPIO __
8Bit_AlO_12Bit.xIsx

25
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5-6 IDE Setting Adjustment

®  For Keil MDK IDE:
Double clicks the file as below to open project.
BSP_ROOT\SampleCode\Ax58100_GpioAio\MDK-ARM\Ax58100_GpioAio.uvproj

Step 1: Add source code both on dual cores.
Clock on “Project > Manage > Project Items...” to open “Manage Project Items” dialog, then add groups
and files as the figure below.

Groups: 5% | % $ | [Fes: X% ¥ Groups: 3% |9 & Fies X+ +
Appication/MDK-ARM ax_cfgh Appication/MDK-ARM AX58100_FoeAppl c
Application/User/Core ax_typesh Appication/User/Core AX58100_GPI0O_8B_AX0_16Bkc
Drivers/STM32F 3x_HAL _Driver ax58100_adiod c Drivers/STM32F 3xx_HAL _Driver AX58100_Hwc
Drivers/CMSIS g bootmode ¢
SSC/Src coeappl.c
| AX58100/ax58100_utils AX53100/ax _utils ecatappl c

ecatcoe.c

ecatfoe c

ecatsiv.c

foeappl ¢

mailbox ¢

objdef ¢

sdoserv.c

Figure 5-26

Step 2: Add include path both on dual cores.
Click on “Project > Options for Target ‘xxxx’... > C/C++ > Include Path” to open “Folder Setup” dialog,
then add paths as the figure below.

Device | Targst ]0ntput | Listing ] User | CiCHt |Axm | Linker ]Dehug |Utilities]

Preprd Folder Setup ? X
De|| Setup Compiler Include Paths: b 4k 2
Unde|../Core/Inc

/Drivers/STM32F 3e_HAL_Driver/Inc
= /Drivers/STM32F3o_HAL_Driver/Inc/Legacy
MGU| /Drivers/CMSIS/Device/ST/STM32F Bo/Include
ol

™ Ex
../AX58100
Optimig} | /AX58100/ax58100_utis
o . JAX58100/ax58100_driver
.J/For_SSC_Tool/Src
[~ sp

v O

Inchy
P3|

Figure 5-27

Step 3: Setup Utilities.
Click on “Project > Options for Target ‘xxxx’... > Utilities > Settings”, then select “Flash Download” page
to add “Programming Algorithm” as the value below.

Device | Tozgst | Ouiput | Listing | Uosr | CCv+ | dsn | Linkss umﬂs]

€ Use Simulator  with restrictions Settings | | ¥ Use: [ST-Link Debugger =] | setings |
I~ Limit Spe|
Cortex-M Target Driver Setup
[¥ Load Ay
\nitialization§  Debug | Trace  Flash Download I
Download Function RAM for Algorithm
pofn ¢ EseFUlChip W Program
Restore Dq Fq C CmeSecon F Vedy Start: [x20000000  Size: [(x0800
|v Break " Do not Erase [V Reset and Run
W waig Programming Algorithm
¥ Memq .
CPUDLL 1 STM32F3ux 512KB Hash 512 On-chip Flash 08004000H - 080417FFH
ISARMCM3 |
Dialog DLL:
DCM.DLL
Stat: | Size: |
Figure 5-28
Start = 0x08004000, Size = 0x0003D800
o
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Step 4: Change “Linker” settings.
Find the setting of “Project > Options for Target ‘xxxx’... > Linker”, then checked the “Use Memory
Layout from Target Dialog”.

Device | Target | Output | Listing | User | CiC4+ | Asn  |Linker |Debug | Uitilities |

I [V Use Memory Layout from Target Dialog I X/0 Base: ,7
[ Make RW Sections Position Independent R/Q Base: |3x080
[~ Make RO Sections Posttion Independent
[ Dont Search Standard Libraries
¥ Report ‘might fail' Condtions as Erors

R/W Base |(x20000000

disable Wamings: |

Figure 5-29

Step 5: Add post build actions.
Find the setting of “Project > Options for Target ‘xxxx’... > User > After Build/Rebuild”, then add actions
as the value below.

Device | Target | Output | Listing C:CH | sm | Linker | Debug | Utilities |

Command ltems User Command w StoponExi.. 5.
=-Before Compile C/C++ File
[~ Run#1 23] Not Specified [
[~ Run#2 (23] Not Specified [
=l Before Build/Rebuild
[ Run#1 (5] Not Specified [
[~ Run#2 (5] Mot Specified [
=] ild/|
[¥ Run #1 fromelf --bin "\ Ax58100_GpioAio\@L.axf" --out.., _ﬂ Net Specified I
[V Run£2 A \Tools\FilelnfoAdder \Ax58100_GpioAio\A... | 5] Not Specified |
Figure 5-30

Run #1: fromelf --bin ".\Ax58100_GpioAio\@L.axf" --output ".\Ax58100_GpioAio\@L.bin"
Run #2:
.\.\.\Tools\FileInfoAdder .\Ax58100_GpioAio\Ax58100_GpioAio.bin .\For_TwinCAT\FOE\AX58100_GpioAio.efw

Step 6: Modify “Target Options”.
Find the setting of “Project > Options for Target ‘xxxx’... > Target > Read/Write Memory Areas”, then
modify it as the value below.

Device Output | Listing | User | C/C++ | Asm | Linker | Debug | Utilities |

STMicroelectronics STM32F303RETx
Code Generation
Xtal (MHz): |8.0 ARM Compiler: [Use default compiler version Ll

Operating system: INone _:]

System Viewer File: ™ Use Cross-Module Optimization

IE‘T'J’:QFZC?\E svd J ™ Use MicroLIB [

[~ Use Custom File Floating Point Hardware: Single Precision x

Read/Only Memory Areas Read/Write Memory Areas
default offchip Start Size Startup default off-chip Start Size Nolnit

r e[ | r oerw:[ [

LI [ e roe2[ [
roemx[ [ rors [ [
on-chip Soch
[F row: oo odos0 | & || @ maw [pSoooo0 [oiooo -
I IROM2: | | C ¥  IRAM2: ’m W -
Figure 5-31

IROM1 Start = 0x8004000, Size = 0x3D800

Now, entire building procedure has done for Keil MDK IDE.
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® For STM32CubelDE:
Double clicks the file as below to open project.
BSP_ROOT\SampleCode\Ax58100_GpioAio\STM32CubelDE\.project

Step 1: Add source code.
On “Project Explorer”, add virtual folders and linking the source files.
v [ Ax58100_GpioAio (in STM32CubelDE)
¥ Includes
v (= Application
= User
v [y AX38100_utils
[# ax_cfg.h
|4 ax_types.h
[ 2x58100_adioif.c
|5 ax58100_flash.c
|5 ax38100_uart.c
% ax38100_utils.h
| clicmd.c
L% console.c
(s printd.c
|5k test.c
(= Debug
(= Drivers
v (4 SSC
[§ AX58100_FoeAppl.c
Lgh AX58100_GPIO_88it_AIO_16Bit.c
[ AX58100_Hw.c
[§ bootmode.c
|54 coeappl.c
[§ ecatappl.c
|f¢ ecatcoe.c
|5 ecatfoec
L5 ecatshv.c
iy foeappl.c
L5 mailbox.c
|5 objdef.c
|54 sdoserv.c
m Ax58100_GpioAio.ioc
Ax58100_GpioAio.launch
s STM32F303RETX_FLASH.d

Figure 5-32
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B Add Virtual Folder: Right click on target project, enter new folder name and select “New > Folder

> Folder is not located in the file system (Virtual Folder)”.

~I [\ Ax58100_GpioAio (in STM32CubelDEN [ Mew Folder
f_-r Binaries
[ Includes Folder
(= Application
Gy AX58100_utils

Create a new folder resource,

(= Debug

(= Drivers Enter or select the parent folder:
iy SSC [ Ax58100_GpioAio

& 2x58100_GpicAi.ioc -

[Z) Ax52100_GpioAio.launch ¢ =

% STM32F203RETX_FLASH.id [T Ax58100_GpioAio

Folder pame: IAXSS] 00_utils I

<« Advanced
O (= Use default location

I @ (-7 Folder is not located in the file system (Vigtual FUIdEr}I

Figure 5-33

O (7% Link to alternate location (Linked Folder)

Add File Link: Select and drag the files onto the created virtual folder.

v [ Ax58100_GpioAio (

# Binaries
mill Includes
(= Application
o7 AX58100_utils
& Debug | 5 axse100_adioif.c
(= Drivers &% ax58100 flash.c
Gy 35C S % ax38100_vart.c
EAXSSWD_Gp!oA!moc 4 dlicmd.c
= Ax58100_GpioAio.launch
- STM32F303RETX_FLASHMd | @ consolec
#% printd.c
% test.c
Figure 5-34
[T Link Files 4

[AiCreate link locations relative to: PROJECT_LOC ~

Configure Drag and Drop Settings...

Figure 5-35
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Step 2: Enable binary & Hex output files conversion on dual cores.
Select target project, then find setting on “Project > Properties > C/C++ Build > Settings > Tool Settings >
MCU Post build outputs”, then give the setting as highlighted as below.

type filter text Settings T T
Resource
Builders

~ C/C++ Build Configuration: |Debug [Active ] ~ | | Manage Configurations.

Build Variables
Environment

Logging i Tool Settings | & Build Steps Build Artifact Binary Parsers| €@ Error Parsers

4 MCU Toolchain

2 WCU Settings
I (# MCU Post build outputs I
w B3 MCU/MPU GCC Assembler
(2 General
(2 Debugging
@ Preprocessor
2 Include paths

Convert to binary file (-O binary)
Convert to Intel Hex file (-0 ihex)
[ Convert to Motorola S-record file (-0 srec)

[[] Convert to Verilog file (-0 verilog)

[ Convert to Motarola S-record (symbols) file (-O symbalsrec)
Show size information about built artifact

Generate list file

C/C++ General
CMSIS-SVD Settings
Project References
Run/Debug Settings

Figure 5-36

Step 3: Add include path.
Select target project, then find setting on “Project > Properties > C/C++ Build > Settings > Tool Settings >
MCU/MCP GCC Compiler > Include paths”, then add paths as the figure below.

type filter text

Settings
Resource
Builders
~ C/C++ Build Configuration: | Debug [ Active ] ~ | | Manag

Build Variables
Environment
Logging ,5- Build Steps

Build Artifact | 5} Binary Parsers| €3 Emor Parsers

v C/C++ General
Code Analysis
Documentation
File Types
Formatter
Indexer

& MCU Toclchain
(2 MCU Settings
(# MCU Post build outputs
v By MCU/MPU GCC Assembler
(% General
(3 Debugging
(4 Preprocessor

Include paths (-1) L5

Core/lnc

W Drivers/STM32F3xx_HAL_Driver/Inc

«f o/ Drivers/STM32F3xx_HAL_Driver/Inc/Legacy
[../Drivers/CMSIS/Device/ST/STM32F3xx/Include
Drivers/CMSI5/Include

Language Mappings
Paths and Symbols
Preprocessor Include Pat

o WfAX58100/ax 58100_utils
.. JAX58100/ax58100_driver
f f/For_SSC_Tool/Sre

[}‘i‘, Include paths
(2 Miscellaneous

CMSIS-5VD Settings
Project References
Run/Debug Settings

w [ MCU/MPU GCC Compiler
(&% General
(2 Debugging

1% Preprocessor

55 Include paths

(1 Optimization

Figure 5-37
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Step 4: Add post build actions.
Find the setting of “Project > Properties > C/C++ Build > Settings > Build Steps > Post-build steps”, then
add actions as the value below.

type filter text Settings =4 ~ 8
Resource
Builders

w C/C++ Build Configuration: |Debug [ Active ] ~ | | Manage Configurations...

Build Variables

Environment

Logging i Tool Seﬂing Build Artifact @, Binary Parsers| €3 Error Parsers
-
v C/Cr+ General Pre-build steps
Code Analysis Command:
Documentation | “
File Types Description:
Formatter
Indexer | v

Language Mappings

Paths and Symbols el

Preprocessor Include Pat Command:

CMSIS-5VD Settings |u.’f-xlr--!’-J’TDD'S_\’F“EI”FOAddEV Ax38100_GpioAic.bin ../../For_TwinCAT/FoE/AX58100_GpioAio.efw I v
Project References Description:
Run/Debug Settings |

Figure 5-38

Post-build steps Command:
.. 0. Tools/FileinfoAdder Ax58100_GpioAio.bin ../../For_TwinCAT/FOE/AX58100_GpioAio.efw

Now, entire building procedure has done for STM32CubelDE.

So far, the entire project source has been ready for building firmware binary.
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6. Build Up and Download the Firmware

Here will introduce how to build up full firmware source in your local IDE.

6-1 Build up Firmware Binary

® For Keil MDK IDE:
Step 1: Double clicks on “Ax58100_GpioAio.uvprojx” file in the folder below to open project.
BSP_ROOT\SampleCode\Ax58100_GpioAio\MDK-ARM.

Step 2: Execute “Rebuild all target files” under “Menu Bar > Project”.
File Edit View  Project Flash Debug Peripherals Tools SVt

Mew pVision Project...
Mew Multi-Project Workspace..,

Open Project...
Clase Project

=% Project: Ax5
g Ax38100 Export

[J Appl Manage
d Appl
. Select Device for Target ...
L3 Drive
£ Drive B Remaove [tem
CJ Mide ,ﬁ\ Options for Target 'Ax58100_MotorControl'...
0 AXSE Clean Targets
5 Build Target
& m . .
Rebuild all target files
Batch Build...
Translate...
Figure 6-1

® For STM32CubelDE:
Step 1: Double clicks the file as below to open project.
BSP_ROOT\SampleCode\Ax58100_GpioAio\STM32CubelDE\.project

Step 2: Select the project node and execute “Build Project” under “Menu Bar > Project”.
':: workspace_1.15.0 - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help L myS
s | B~/ -@BY 8 Open Project
Close Project
K5 Project Explorer X = 0 [g @ BuildAN Ctrl+B
e Build Con et o

t E Ax58100_GpioAio (in STM32CubelDE) Build Project
Build Working Set ¥

[P Includes

Clean...
(= Application
(2 AX58100_utils Re Build Automatically
& Debug Build Targets >
(= Drivers
(g SSC C/C++ Index »
[ Ax58100_GpioAio.ioc B

|=| Ax58100_GpicAio.launch
|1s STM32F303RETX_FLASH.Id

Generate Code

Properties

Figure 6-2
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6-2 Download Bootloader Firmware

Step 1: Open STM32CubeProgrammer utility and connect to the MCU board.

Step 2: Select the “Erasing & Programming” page, then click “Browse” button to select bootloader firmware
binary file in the path below.

BSP_ROOT\SampleCode\Ax58100_Bldr\Binary\Ax58100_Bldr_vX.X.X

Please ensure the “Start address” is 0x08000000.

[ sTM32CubeProgrammer - O X
= .
stz U T (37
CubeProgrammer = ﬁ n ¥y X N/
— ) .
=== Erasing & Programming
Download Erase flash memary’| Erase external memory
File path DAAXSE100\AX58100_BSP\AX58100_BSP_v100\Samplel | = | Full chip erase
IStart address | 0x080D0000 I -
| | Select  Index Start Address Size
|__| Skip flash erase before pragramming Il ] 0x08000000 K5
Verify programming ] 1 0x08000800 2K
— J 2 0x08001000 2K
|__| Run after programming —
J 3 0x08001800 K
[ stert Programming ] O 4 0xDB002000 *
Automatic Mode I:I 5 0x08002800 2K
Figure 6-3

Step 3: Press “Start Programming” button to download bootloader firmware.

6-3 Download GPIO / AIO Firmware

) For Keil MDK IDE:
Step 1: Click “Menu bar > Flash > Download” to download firmware into MCU.

File Edit View Project Debug  Peripherals Tool

S 4P| & o B oowneea |
P Iﬂl | LOAD Erase
Project Configure Flash Tools...
Figure 6-4

® For STM32CubelDE:
Step 1: Click “Menu bar > Run > Run As > STM32 C/C++ Application” to download firmware into MCU.

Project‘w".findow Help & mysT

&~ @ Run - - 1 J -
7 & = 3, Debug F11
Run History ¥
Run As bl 1 STM32 C/C++ Application
0 PP

Run Configurations... I

Figure 6-5
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® Using STM32CubeProgrammer Utility:

Step 1: Similarly, please ensure the utility has connected to target MCU board.

Step 2: Select the “Erasing & Programming” page, then click “Browse” button to select GPIO / AlO firmware
binary file in the path below.

B For Keil MDK IDE:
BSP_ROOT\SampleCode\Ax58100_ GpioAio\MDK-ARM\Ax58100_GpioAio\
Ax58100_GpioAio.bin

B For STM32CubelDE:
BSP_ROOT\SampleCode\Ax58100_GpioAio\STM32CubelDE\Debug\Ax58100_GpioAio.bin

Please ensure the “Start address” is 0x08004000.

[Z] sT™M32CubeProgrammer — u] X
2 @ Data Information Notice 19 n u L -J‘b'\‘ ‘7’

Erasing & Programming @ Connected

ST-LINK v

Erase flashmemony| Erase external memory

File path 3\ 5 y - 5
P D:\AX58100\BSP\AX58100_BSP_v100\SampleCc Browse Erase selected rs | Full chip erase

0B IStart address 0x08004000 I

| | Select Index  Start Address Size

| Skip flash erase before programming 0 0X08000000 sk

Verify programming _| Full Flash memory checksum : AT -
__| Run after programming 0308001000 p
Start Programming 0x08001800
- 008002000

0x08002800

Full chip erase

Figure 6-6

Step 3: Press “Start Programming” button to download GPIO / AlO firmware.
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6-4 Check Firmware Status

After upgrading the firmware, you can verify that the firmware upgrade has been successfully programmed.
Please refer to the following steps.

Users need to use “Tera Term” console tool or another console connection tool.
The default setting of UART port as following:

Baud rate:
Data:

Parity:

Stop:

Flow control:

115200
8 bit
none
1 bit
none

Tera Term: Serial port setup

Port:

Baud rate:
Data:
Parity:
Stop:

Flow control:

Transmit delay

COMB

115200 w

8 bit
none
1 bit

none

e

e

L3

~

e

Cancel

Help

E' msecfchar

E' mseciline

Figure 6-7

Open the COM port. If no characters appear in COM port, you can press “Reset” button to confirm again.
Below screen shows the firmware of the EtherCAT Slave Stack working successfully.

M COME:115200baud - Tera Term VT - O *
File Edit Setup Control Window Help

AXS8100 Bootloader v1.2.8 ~
Jump to Run-Time image
AXS?;@@_GPIO_SBit_A18_12Bit Firmware v1.0.0
uar

Figure 6-8
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7. Basic Operation of TwinCAT

Please refer to the file “AX58x00_TwinCAT_UserGuide” Chapter 3.

8. PLC Application

Please refer to the file “AX58x00_TwinCAT_UserGuide” Chapter 5.
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9. Flash Memory Allocation and FOE Upgrading

In order to support “File Access over EtherCAT” (FOE) feature, this reference design has the flash memory
allocation on the STM32F303RE as below.

0x0804 1000 - 0x0804 17FF

Flash area Flash memory addresses (bs;ritz:sl Name
0x0800 D00Q - 0x0800 O7FF 2K Page 0
0x0800 0800 - 0x0800 OFFF 2K Page 1
0x0800 1000 - 0x0800 17FF 2K Page 2 Bootloader area
0x0800 1800 - 0x0800 1FFF 2K Page 3 (Page 0-7)
0x0800 3800 - 0x0800 3FFF Page 7
Main memory 0x0800 4000 - 0x0800 47FF Page 8 Runtime image area

Page 130 (Page 8-130)

Information block

0x0804 1800 - 0x0804 1FFF Page 131 Flash buffer area
0x0807 FOOO - 0x0807 F7TFF Page 254 (Page 131~254)
0x0807 F800 - 0x0807 FFFF 2K Page 255
Ox1FFF D800 - 0x1FFF F7FF 8K System memory
0x1FFF F800 - Ox1FFF F8OF 16 Option bytes

Figure 9-1

® Bootloader area (Address=0x08000000, Size=16Kbytes):
The Bootloader firmware must be pre-burn in this area, it'll responsible for coping the received new
firmware from “Flash buffer area” into “Runtime image area”, then executes the new firmware.

®  Runtime image area (Address=0x08004000, Size=246Kbytes):

Used to run application firmware (as the GPIO / AlO firmware in here), it is also responsible for store the

received .efw file into “Flash buffer area” via FOE data transfer.

®  Flash buffer area (Address=0x08041800, Size=247Kbytes):
Used to store entire .efw file.

The .efw file is dedicate use for FoE transfer, it's a firmware binary file with 32-bytes header pre-fix.

Every time the project build done, the .efw file will auto be generated in the path below by “FileinfoAdder.exe’

utility.

BSP_ROOT\SampleCode\Ax58100_GpioAio\For_TwinCAT\FOE\AX58100_GpioAio.efw

typedef struct _UPGRADE_RUNTIME_ HEADER

{

} UPGRADE_RT_HEAD;

32 bytes file header

har Signature([4]:

unsigned c

unsigned s ImageType’
unsigned s Compress;
unsigned long ContentOffset;

unsigned long Filelen;
unsigned long ReservedO;
unsigned long Checksum32;
unsigned long Reservedl([2];

e
— —
FileinfoAdder.exe
.bin file efw file
Figure 9-2
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9-1 Firmware Upgrade

Here assume the EtherCAT network has established and the device has been under OP mode, then please
follow the steps below to do firmware upgrade via FoE.

Step 1: Right click on the online device that you want to upgrade firmware, then select “Firmware Update”.

Solution Explorer » B X [winCATProjectd # X Visualization

General Adapter EtherCAT| Online | CoE - Online

No

Addr  Name State CRC

FE 1001  Box 1(AX58100_GPIO_8Bt_AIO_12B%) OP

tate
Reque: FEOP' state

b @ Real-Time
4 "o Tasks
& PlcTask

Request 'OP' state

Request 'BOOTSTRAP” state

Clear 'ERROR’ state

EEPROM Update...
Firmware Update...
Actual State: oP Counter Advanced Settings...
Init PreOp  SafeOp Op Send Frames Export List...
GearFrames | | Fromes /sec —
W Denicac Lost Frames

: Tw/Rx Erors
b B Device 2 (EtherCAT) *
+m Mappings

*a AxGpioAio_v100 Instance - Device 2 (Etk

Figure 9-3

Step 2: Select firmware binary file for FOE in the path below.
“BSP_ROOT\SampleCode\Ax58100_GpioAio\For_TwinCAT\FOE\AX58100_GpioAio.efw”

Step 3: Click OK to start firmware upgrading.

Edit FoE Name X
Sting |4X58100_Gpiadio | I oK I
Hew (41 58353831 30 305F 47 FOEBIEF 41 63 EF| Cancel
Lenath: -15 '

Pazsword [hes]: 00000000 '

Figure 9-4

Step 4: Wait the process complete, the dialog will pop up as below if upgrading is successfully done.
Microsoft Visual Studio %

[
\0' Function Succeeded!

Figure 9-5
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10. Virtual ADIO Mode

This example not only provides physical pins for connecting external devices but also offers virtual commands,
making GPIO / AIO evaluation and testing more convenient. Virtual ADIO commands must be used in
conjunction with the TwinCAT PLC AxGpioAio example. This section can be referenced in Chapter 8.

If users need to connect external devices, the pinout can be referenced in Section 3.2.

10-1 Console Command Usage

Usage

adio [-dsb] [-ve DecValue] [-vsw HexValue] [-vdi HexValue] [-vai HexValue]

Parameters | Available value Description

-dsh N/A Enables the dashboard display to show real-time test status
or results.
Ctrl+C is used to exit.

-ve 0: Disable (Default) This command is used to enable virtual ADIO Mode. Once

1: Enable enabled, the -vsw, -vdi, and -vai commands can be used to

provide virtual values to their respective parameters. These
values will be reflected in the corresponding fields on the
TwinCAT PLC AxGpioAio operation interface.

If disabled, use the physical peripheral pins instead.

-VSW O~FF Sets the virtual switch ID state. The parameter must be in
hexadecimal format.
virtual ADIO Mode must be enabled.

-vdi 0~FF Sets the virtual digital input state. The parameter must be in
hexadecimal format.
virtual ADIO Mode must be enabled.

-vai O0~FFF Sets the virtual analog input value. The parameter must be in
hexadecimal format and limited to 12-bit ADC data (0x000 to
OXFFF).

virtual ADIO Mode must be enabled.

Examples:

In virtual ADIO Mode, the digital I/O value is set to Oxff and enable the dashboard:
adio -ve 1 -vdi ff -dsb

In virtual ADIO Mode, the analog I/O value is set to 0x123 and enable the dashboard:
adio -ve 1 -vai 123 -dsb

In virtual ADIO Mode, analog I/O value is set to 0x123, the digital IO value is set to 0x45 and enable the
dashboard:
adio -ve 1 -vai 123 -di 45 -dsb

In physical ADIO Mode, enable the dashboard:
adio -ve 0 -dsb

Table 10-1
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11. Switch ID Description

The Switch ID in this application is used for 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 of 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 after SSC Tool generated source files and ESI
file through import ASIX’s configuration file.

<Infox
<5S5tateMachine
<Timeout>
<PreopTimeout>2000</PreopTimeout>
<SafeopCpTimeout>9000</SafeopOpTimeout>
<BackToInitTimeout>5000</BackTolnitTimeout>
<BackToSafeopTimeout>200</BackToSafeopTimeout>
</Timeout>
</5tateMachine>
<Mailbox>
<Timeout>
<RequestTimeout>100<,/RequescTimeout>
<ResponseTimeout>2000<,/ResponseTimeouts>
</Timeout>
< /Mailbox>
«IdentificationRegl34>true</IdentificationRegl34>
</Info>

Figure 11-1

This example provides both physical pins and the ability to set virtual values to simulate the Rotary Dip Switch
through Console commands. However, the physical pins require an actual rotary switch to be connected
externally.

The diagram below provides a pinout reference for SWO0-7.

cnt CN10
Jo s
pc10/swW7 e pe1o Po1y FE— PCO/SWE 1| oog  pog |2
~—21pciz PD2 [FA— p¢ sy — e peA————
»—S1VvDD  ESV _ﬁ—GND — S5 1pRg pcs FE—Pes/sws
& GND
»—2{ BOOT GND — 7] avbD sy
—2 NG NC —Wﬁ —GND ol \p e
—ine  3av HE— e L] bas pata 2
—13—5 PA13 NRST [H4—m— EETH Buwdup el IEVENG:
- PA14 3.3V —Lﬁ—‘;: 5V MCU ,_15_ PA7 PB12 ‘16
] pats sy HE——2 e SEETH RANERS-Sl IETEN
—CGND 9 Gp GND FR—BRE——  BIB\ A NGO o | 0% U [0 T GND
— 2l ippg7 GND PRR—2ne 21 ord o 22
<231 pc13 VN 22— w23 png PRy 2
<~251pcia NC »<—251pB10 PBIS B2
<271 pcis  PAO [FRE— <2l 1 pRs PB4 B ==
Rig. . o0 2 PFo  PAT [Pl w22 ppe  prig 80
VIV PF1_ PA4 o =il PR3 AGND [Ha—
<331 yBaT pBo 33 ] pato Pra |34 Poa/swa
pe2/sw2ie 38 1 by poq [EEPra/swi ORI v I
pea/sw3 3] pcy  pgp |28—Pro/swo T O e Jﬁé\
Figure 11-2
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This setting will make TwinCAT master enable the identification function for the slave.

Select the slave, right-click and select “Advanced Settings...”.

General Adapter EtherCAT Online  CoE - Online

Mo Addr  Name State CRC

1001
Request 'INIT state

Request 'PREOP' state
Request 'SAFEQP' state

Request 'OP" state

Request 'BOOTSTRAP' state
Clear 'ERROR' state

EEPROM Update...

Firmware Update...

it

Actual State:

Clear CRC

Advanced Settings...

PreOp  Safe-Op
Clear Frd

EI-:ZFIElI"t List...

Properties...

Figure 11-3

Go to “General -> Behavior” and turn on the “Check ldentification”.

Advanced Settings

& General Behavior
- Behavior
- Timeout Settings Startup Checking State Machine
.Identification Check Vendor [d Auto Restore States
FMMU / SM Check Product Code [ Wait for Westate is Ok
-Init Commands [] Check Revision Number Relnit after Comumunication Exmor
E’!a”iox 4 Clock Log Communication Changes
istribute: oc H
Il & Fsc Accoss [ Check Serial Number Finsl State
I @ 0P () SAFEOP in Config Mode
I Process Data () SAFECOP (O FRECP (O INIT
[C1 72 RDVWR instead of R Info Data
Include WC State Bit(s) Include State
[7] Frame Repeat Suppert Tnclude Ads Address
[7] e Tivalid Tnput Data. Tnclude &0F Netld
1 [T Create SM/PDO Varisbles 7] Tnolude Chamnels
General [T Include DC Shift Times
No Autolne - Uz 2. Address [T] Tnchude Oibiect 14
I Antolne only - No Fixed Address
[ Watchdog
[7] St Multiplisr (Res. 400k): 2493
[ [T] 86t PDT Watchdog (Rez 410k 1000 : 100.000
[T] et 84 Watchdog (Reg. 420k 1000 : 100.000

wE

Figure 11-4
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Confirm current identification ADO (Address Offset) is “(ADO 0x0134)”.

Don’t forget to assign the value in decimal. The value “55” is just an example here.

-- ESC Access

~
Advanced Settings l&]
Identification
Behaviar o
Timeout Settings Id.enh.fmahon ADD
© o
FRAMU /SKA ) Configured Station Alias (ADO 0x0012)
Init Commands | ® Exlicit Devive Mentification (ADO 0:0134) |
'- Distributed Clock © Data Word (2 Bytes) ADO thex): - (134
| Falue: 55 $ |

Figure 11-5

Of course, you should also set up the same value by simulating the Rotary Dip Switch through Console
commands like following:

Assuming users are already familiar with executing commands via the console, otherwise, users can refer to
Section 6.4 and Chapter 10.

Command: adio -ve 1 -vsw 37 -dsb

']

=
File Edit Setup Control Window Help
dio -ve 1 -vsw -dsb ~
1rtusa ena eda.

ADIO Deshhoard
SwitchID|DI Al Do AG virtualAdioEnable
Ax37 Px9c OxODOD OxPQ OxPRED 1

Figure 11-6

Click the "Reload Devices" button, and the state will change to "OP."

E:} ‘: | \ — [? ;] .-. / TwinCAT Projectd -  <local> = _ AxGpioAio vl

v I X TwinCAT Project® & X Visualization

General Adapter EtherCAT Online  CoFE - Online

Na Addr  Name State CRC
i 1 1007 Box 1(AX58100_GPIO_8Bt_AID... | OP 0
Figure 11-7
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Clicked “Activate Configuration”.

W)|%a ¥ TwinCAT Projectd ~ <local> ~ - AxGpioAio_y
“ v I3 TwinCAT Project9 Visualization

General Adapter EtherCAT Online  CoE - Online

Mo Addr  Name State CRC

1 project)
B 1 1001 Bow 1 (AX58100_GPIO_8Bit_AIO. . 0

Figure 11-8

Since this example does not have an actual Rotary Dip Switch connected, we can observe that the value of
ESC 0x012 will be a random value, differing each time the system is powered on. This behavior is normal.
Next, we will arrange the commands to observe this behavior.

Go to “ESC Access -> Memory” in “Advanced Settings” and check out the address 0x0012.

Memory
Start Offset: 0000 Offs Dec | Hex | Char | -
Length: 0400 0000 ESC Rev/Type 200 00c8 .
Working Courtter: |1 0002 ESC Build 0 0000
0004 SM/FMMU Cnit 2036 0208
[ Auto Reload | 0006 Ports/DPRAM 3349 0f09
[ Compact View Write 0008 Features 460 0ee
[ Use Fixed Addr 000a 0 0000
000c 0 0000
EtherCAT Slave Controller Type D0De 0 0000
® Unspeciied D010_Phys Addr 1001 03e9
QEsc10/20 [Jo012 configured Station .. |186 O0ba |
P
OIP core 0014 ) DOOD
OET1100
OET1200 0016 0 0000
0018 0 0000 . v
Figure 11-9

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

Add Mew ltem... Ins

Add Existing ltern... Shift+Alt+A
Remave

Rename

Change Metld...

Save Device 2 (EtherCAT) As...

b
[
[»
b
b

b Mappinc
m Mappinc Append EtherCAT Cmd

Append Dynamic Container

Online Reset

Change Id...
Change To
Ctrl+C
% Ctrl+X
Figure 11-10
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Please assign “Command” and “Type”.
| demonstrate “FPRD” and “UINT” in this example.

- USINTARR2
@ bee I0.DPYZ_TIMESTAMPSTATUS

-
Insert EtherCAT Command
M ame: Crnd 1 [EtherCAT Crnd) ok
Command: [Fi:-: Address Physical Read [FPRD) V] ’ Cancel ]
| Comment;
t
I Type: BYTE 1.0 [
USINT 1.0 =
[ SINT 1.0 —
BOOL 1.0
MC.PLCTOMC_CHANKWELSTRUCT _1 1.0
MC.MCTOPLC_#I5_REF_CAMCOUFLINGSTATE 1.0
25000 E_ax5000_P_0275_ActiveFeedbackéndeman 1.0
TelothgttQos 1.0

0
I () Name )

Figure 11-11

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

General Sub Command

Default Values

Description

Fix Address Physical Read (FFRD) ~
Length

Index: Change...

Slave Address: | 186 | | Oxba

Address Offset: |15 | |D-x‘|2

Logic Address: | 186 | | (BA
Figure 11-12

Clicked “Activate Configuration”.

Rl [y ()| %y ¥  TwinCAT Projectd

* 0 X TwinCAT Projectd Visualization

Data Exchange

Divider
Modula:

IRG:

Counter:

<Local>

3

1

4

il

|

General Adapter EtherCAT Online  CoE - Online

L~
1 project) Mo Addr  Name
1 1007 Box 1({AX58100_GPIO_BBt_AID...
Figure 11-13

Staie CRC

|OP ]
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ASIX

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.

Memory
et Ot 01a0 Offs Dec I Hex Char =
Length: g 0100 ESC Ctrl 64513 fell
Working Counter: 1 0102 ESC CtrlEx 263 0107
Auto Reload [Eelosd e o 0000
Compact Virw || Hum ]| (9199 ’ woee
Use Fired Addr 0108 Phys. RW Offset o 0D00
010a o 0000
EtherCAT Slawe Continller Type
- 010c o 0000
& Tepectisd
ESC 1020 010e o 0000
IF come 0110 ESC Status 22039 5617 M
ET1100
0112 o 0000
ET1200
0114 o 0000 . i
FDI Type - -
Unspeeified  © 16 4C @ Bits | Name Value | Enum |_
Digital (4) 8l (9, a) 0-2 |Fifo size 7 -
& 371 (5) 16.uC (105} 3 Low E-Bus jitter 0 Deactive
Erde= (T) BuC (11,5
8 | Second address |l} Deactive -

Figure 11-14

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 “Ox00ba” in UINT data type.

TwinCAT Projectd + X Visualization

Varisble Flags ~Online
Value: ][ 126 @x000a) |
Mew Value: B Release e
Comment:
186
Outputs
InfoData
Cmd 1 (EtherCAT Cmd)
4 B Inputs
b 4@ HEAD
A DATA
= CNT
Figure 11-15
o
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12. Shortest EtherCAT Cycle Evaluation

We tried to decrease the TwinCAT cycle to evaluate shortest cycle of AX58100 GPIO / AlO.
Shortest workable cycle of AX58100 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

Netld: 10.1.266.3.1 Advanced Settings...
Datarate: 100 MBit/s Export Corfiguration File...
Sync Unit Assignment...
Topology...
Frame Cmd Addr Len WC Sync Unit Cycle ms)  Utilization (%) Size / Duration {ps)  Map Id
0 LRD (05000000 1 0.100
0 (AW 001000000 3 3 <defallt> u.1@
T BRD <0000 G030 2 T LAl 672 58/6.72 0

6.72

Figure 12-1

Under this condition, the “Lost Frames” and “Tx/Rx Errors” does not count.

General Adapter EthesCAT Onliné  CoE - Online

Na Addr  Name State CRC
LB 1001 Box 1(AXS3100_GPIO_BBa_AID_12BR) OP 0

Actual State: | Courter Cycte C?) Gueued
5

Init PreOp | SafeOp Op Send Frames 78155734 + 1518095
Clear CAC T Frames / sec 10000 O + 19
Lost Frames 0 « 0
T/ B Emors 0 —~ /0
L
Mumber Box Mame Address  Type In Size Out Size  E-Bus (m...
LB Box 1 [AX32100_GPIO_2.. 1007 AXS8100_GPIO_3Bi.. 3.0 30
Figure 12-2
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The slave stack also does not indicate any errors in SM output parameter / SM input parameter objects of

CoE-Online table.

TwanCAT Projectd £ X \isualization

General EtherCAT DC Process Data  Plc Statup CoE -Online  Online
Update List [ Ao Update [ Sngle Update [ Show Offine Data
Addto Startup... | Oriine Data Madule OD (AE Port): :l'.}l

Index Name Pags Value

+ 1AD2:0 Analog Input Mapping »1¢

+-1C00:0 Sync manager type »d g

+H-1C120 RxP DO zzsign »2«

+-1C13.0 TuP DO assign »2c

= 1C320 5M output parameter »32¢
1C3201  Synchronization Type RW B<0001 (1)
1C3202 Cycle Time RO (<000186AD (100000)
1C32-04 Synchronization Types supported RO Oe401F (16415)
1C32:05  Minimum Cycle Time RO (D00T1ZEAD (100000)
1C3206 Calc and Copy Time RO (00000000 (D)
103208 Get Cyde Time RW (D000 {0}
1C32.08  Delay Time RO (00000000 (0}
IC32:0A Syncl Cycle Time RW (D00186AD (100000)
[IC320B SM-Evert Missed RO (0000 {0}
IC32:0C  Cycle Time Too Smal RO (<0000 (0)
[ICIZ00  Shét Time Too Shot Counter RO (<0000 {0}
[C32.20 _ Syne Emor RO FALSE

+ 1C33:0 SMinput parameter »32¢

+ 60000 Digital input »1«

Figure 12-3
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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.
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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, 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.

49
Copyright (C) 2025 Reserved by ASIX Electronics Corporation



AX58100

ASIX GPIO / AlIO User Guide

HASIX

Electronics Corporation

/
[
‘\

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