AX58400

ASIX GPIO / AIO User Guide

AX58400 GPIO / AIO
User Guide

Revision 2.20
December 20", 2024

1
Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

: ASIX GPIO / AIO User Guide

Revision History

Revision Date Description

1.00 2021/12/08 Initial release

1.10 2023/10/17 1. Added Evaluation Board License Agreement.

2.00 2024/04/10 1. Moved the content of Chapters 4 and 6 to the “AX58x00 TwinCAT

UserGuide” document.
2. Moved the content of Chapter 9 to the “AX58400 Porting SSC Stack
UserGuide” document.
. Added a new chapter that describes how to set the external clock.
. Added the CM4 firmware upgrade in Chapter 5.
. Added explanations for CM7 and CM4 console in Section 5-4.

2.10 2024/11/28 . Added STM32CubeMX required in Section 2.

. Added AX58400 pinout patch description in Section 4-1.

2.20 2024/12/20 . Added Reference Design building flow in Chapter 5.
. Adjust Chapter 4 & 6 description.
. Added disabling “Debug Description” in Section 6-2.

. Added Chapter 14 for Firmware Architecture description.

A WODNEFEPNREFRPOR~MW

2
Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

A\SIX GPIO / AIO User Guide

CONTENT
I [ o T LU Tox 1 o o P 7
P (T LT =] 1= USSP 8
3. BOArd DESCIIPLION ..o 10
-1 AXBB400-TSB ..o 10
3-2  AXB8400-EXB-ADIO ....ccoiiiiiiiiiiiiiieieiieeee ettt 11
A, ENVIFONMENT SEUUD ...iiiiiiiiiiiii it eeee et e e e e et e e e e e e e e e e e et e e e e e e e eeeeasann s aaaeaeeeeennes 12
4-1  HAardware CONNECHIVILY ........uuuuuuuiiiiirniiiiiiiiieiiiiieieieeeebeeees bbb aeneennanaee 12
4-2  AX58400 Pinout Patch for STM32CUDEMX..........uuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieienees 13
5. Building Reference Design Begin with STM32CubeMX ..o, 14
5-1 Create New Project in STM32CUDEMX .......uuuiiiiiiiiiiieiee e 14
5-2  Modify Peripheral Settings in STM32CUDEMX ........coovviiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeee 15
5-3  Generate Source Code in STM32CUbeMX ........coovviiiiiiiiiiiiiiiiiiiieeeeeee 21
5-4  Source Code AJUSIMENT .....coviiiiiiiiiiiiiiiiieieeeiee ettt 23
5-5  Generate EtherCAT Slave Stack COUE ..........covvvvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 29
5-6  IDE Setting AQJUSTMENT ......cooiiiiiiiiiiiiiiiieieeeeeeeeee ettt 30
6. Build Up and Download FIrMWAEAIE ........ccoooeeeiiiiiiiiiiiee e e et e e e e e e enanns 35
6-1  Build up FIrmware BiNAry ... 35
6-2  Download Bootloader FIrMWAIE ...........coovviiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeee e 36
6-3  Download Application FIMMWAIE ............cooiiiiiiiiiiiiieeeeeeee e 37
7. Basic Operation Of TWINCAT ... e e e e e e e eeeaens 39
8. PLC APPIICALION ... 40
9. Flash Memory Allocation and FOE Upgrading .........ccccooiviiiiiiiiiii i 41
9-1  FOE Firmware UPQrade .........cooviiiiiiiiiiiiiiiiieeiieeeeeeeeeeeeeeeeeeeeee ettt 42
10.  ADC / DAC DESCIIPLION ettt e e e e e 43
11, SWItCH ID DESCIIPTION L.tiiiiiiiiiiiiiiiiiiiiitiitiebb bbb 44
12.  Shortest EtherCAT Cycle Evaluation ............oooouiiiiiiiciiieeee e 53
13.  Using the High Speed CIOCK (HSE) ........uuuuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieee 55
IR R |V To Yo 11 YA @S O~ 1 1] o 55
I 1 8 0 NV T AN o 1 =T AU = 56
14-1 Dual Core Shared MOAUIES ........ooouiiiiiii e 56
I OV A O] =1V o o [ ] = 58
14-3 CM4 COre MOAUIES ... 58
3

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

5 ASIX GPIO / AlO User Guide

List of Figure

[0 U= R PP P PP PPPPPPPPRP 8
B UIE 222 ettt ettt oot e e e o a kbt e e e h b et e e e ea b e et e e oAb e et e oo R e et e e oAb e et e e o R e e e e e abbe e e e abreeeeabreeeeaa 8
o U= S OO PSP PPPPPPPPPPP 8
1o U= PP 9
1o LU= PP 9
1o LU =2 PR 9
1o T8 = SR 9
1o 10 =t SRR 10
[0 U= OO O P TP UPTPPRPPI 11
[0 U= TP PP PP UPPPPP PP 12
[0 U= OSSP PP UPPPPR PP 13
[0 U= OO PSSP PP UPUPPP PP 14
B UIE 52 ettt oo o R oo b e et e 4o R E et e oo R E e e e e e R R et e e e R b et e e ean e et e e nbr e e e e annre s 14
o U= T SO PSP PP PP PUPR PP 14
FIQUIE 5-4 e 15
FIUNE 5o e 15
FIQUIE 5-6 et 16
U -7 e 16
FIUIE 5-8 e 16
FIUNE 5-0 i 17
o U= O O PSP P PP PTPRRPI 17
o U= I PSP PP PP PTPRRPI 17
o U= PSP P PP UPTPRRPI 18
o U= PSP OPU PP UPTPPR PP 18
Lo U= T PSP PU PP UPUPR P 19
Lo U= PSP PU PP UPTPPPI 19
[T 81 Tt K P 20
FIQUIE 5-07 e 21
FIQUIE 5-08 ..t 21
FIQUIE 5-00 e 22
FIQUIE 5-20 ..o 23
Lo U= O PP O PP TOTPRRPI 23
FIQUIE 522 ettt oottt e oottt e e o2 bttt e ook bttt oo bbbt e e e R b et e e e bbbt e e s aabb et e e anbe e e e e nnaeeas 24
o U =T PP UOUPR P 24
o U= T PP OU PP OTPRR P 25
FIQUIE 525 ettt e oottt oot bt e oo oAb bttt ook bttt oo R bt e e e e R b et e e e R b bt e e s eaba e e e e anbb e e e e nae s 25
FIQUIE 526 ..ottt ettt oottt ookttt e oo et ettt e ok bttt e o R bttt e e R b et e e e R b bt e e s ehbb e e e e anbb e e e e nnre s 26
FIUIE 527 e 26
FIQUIE 5-28 .. 27
FIUNE 520 i 27
FIQUIE 5-30 i 28
FIQUIE 5-3 e 28
FIUIE 532 e 30
o U= TR 1 PSP OTPR P 30
o U= T Y PSPPSRI 30
o U= T SOOI 31
o U =BT PSPPSRI 31
o U= T SOOI 32
[0 [ LI Tc RSO PRRPT P 32
[0 [ LI Tc S PSP PRRPT 33
FIQUIE 540 ..ottt ettt ettt oo oottt et e e e oo o a bt bttt e e e e e e o R be et et e e e e e e e R nb et eeeee e e e e e nnbbe et eaae e e e nareees 33
[0 [ LI T 1 PSP PRRPTP 33
[0 [ LI T TSP PRRPTP 34
[0 [ LI E A TP U PP PRTPTP 34
o U= G SOOI 35
o (UL =GO UOTPR P 35
4

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

: ASIX GPIO / AIO User Guide

1o 10 = TR SRR 36
[0 UL =G TSSO PP UPPPPP PP 37
[0 U= OSSP PP UPPPPP PP 37
[0 U= G ST PSP P TP UPTPPP PP 37
[0 U= R PO PSP O PP UPUPPR PP 38
[0 U= OSSP PP UPTPPR PP 41
FIUIE -2 ittt oottt e oo b ettt oo R e oo o R e et e 4o R h et e oo R b et e oo R R e et e e R b et e e e eane et e e anbr e e e e nnnne s 42
1o U =T L SRR 42
1o LU = L PRSP 42
1o 10 =0 0Lt SRR 43
1o 10 =0 5 SRR 44
1o 10 =0 5 SRR 44
o U= I TP O PP PP UPUPPRPPI 45
Lo U= TS PP PP UPTPPP PP 45
o U= TSP P PP PP UPPPPP PP 46
Lo U= T O PSP PU PP UPUPRRPI 46
Lo U= O PSP P PP UPTPRR PP a7
Lo U= O PO PO PU PP UPUPP PP a7
T T8I0 5 L P 48
T 181200 5t O P 48
T 1100 5t PP 49
T T8I0 5 I PP 50
T 1100 5t S PP 50
T 1= 00 5t P 51
o U= N I PO PO PU PP UPTPRRPI 52
o U= B O PSP PP PP PTPPR P 53
o U= O P PP PU PP UPTPRRPI 53
o U= B O PO PSP U PP UPUPPRPI 54
o U= T O TSP PU PP PUPPRPI 55
FIQUIE 13- i 55
FIQUIE 14-1 .ot 56
5

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

A\SIX GPIO / AIO User Guide

List of Table

B =1 o] ST ot T 12

L= 1 o] (ST It TR 41

=1 o] ST I T 57

= oL 57
6

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

: ASIX GPIO / AIO User Guide

1. Introduction

This document introduces how to setup entire environment for GPIO / AlO application on AX58400 evaluation
platform (TSB + EXB-ADIO 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

7
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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.

73

Lo, cugmented

-
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)
Notes: If you need to download firmware or enter dual-cores debug mode on KEIL MDK IDE,
please ensure the version is v5.25 or later.

pViSi0n® 5 Integrated
Development

I_Environment

ARMKEIL

Figure 2-3

8
Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation


https://www.beckhoff.com/english/download/tc3-download-xae.htm?id=1948695119487514
https://www.st.com/content/st_com/en/stm32cubemx.html

AX58400

A\SIX GPIO / AlO User Guide

M STM32 CubelDE version 1.15.0 or later (for development only)
You can download the STM32CubelDE here.

N
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

[Hardware]
® AX58400 Test Board (AX58400-TSB) x 1
For more details, please refer to the link below and the following chapter.
ASIX official link: https://www.asix.com.tw/

®  STLINK-V3MINI programmer x 1
You can download the driver here

9
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3. Board Description
3-1 AX58400-TSB

AX58400-TSB is an evaluation board for AX58400 IC and has the components list below:
® AX58400 — An ASIX IC that integrated an ESC (EtherCAT Slave Controller) with a dual-core ARM
cortex-M7/M4

ESC Port0 — Port0 of the ESC

ESC Portl — Portl of the ESC

USB2.0 OTG — USB2.0 OTG port of AX58400

Power — Power input port of AX58400-TSB

Reset — Reset button of AX58400

Boot Mode Enable — Force AX58400 entering Boot Mode

3 Port Mode — Enable ESC port 2, default is Disable

User Button — Button can be used for user

ICE — ICE connector for STLink-V3Mini

Boot Mode Enable

(igm!]
(]

AX58400-TSB-1-0083 GPIO
/\‘
|

Brumm w—— B

i:.

Figure 3-1
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3-2 AX58400-EXB-ADIO

AX58400-EXB-ADIO is an expansion board for AX58400 GPIO / AlIO application and has the components list
below:

LEDs 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 Resistor — 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

RS-232 Port — The I/O of this RS232 port comes from UART of AX58400-TSB

Figure 3-2
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4. Environment Setup

4-1 Hardware Connectivity

Please based on below table to connect all necessary equipment.

AX58400 GpioAio Reference Design Connectivity
Connectivity ltem PC/IPC STLINK-V3MINI | AX58400-TSB-1 | AX58400-EXB-ADIO Remark

Ethernet port CON2 (port0)
EtherCAT network CONA (porti)

J10 A J10

Extended Connector 113 pary MK

Power USB USB Port 1 + » CON1
\CE USB USB Port2 < __ CN1
(for development stage only) CN5 - J1 Please note the red wire of STLink-V3Mini cable
P! ge only MUST be aligned to J1.1 pin on AX58400-TSB board.

Table 4-1
If your environment is set up ready, it should look like this.

USB Power

COM Port

Figure 4-1
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4-2 AX58400 Pinout Patch for STM32CubeMX

Assume the STM32CubeMX has been installed successfully, and if the developer would like to get a more
suitable pinout view of AX58400 on STM32CubeMX, please follow the steps below to achieve this.

Step 1: Open the below files with text editor and modify the “STMMX_ROOT” as your STM32CubeMX
installation path.
AX58400_Pinout_Patch_vXXX\AX58400_ Pinout_Patch.cmd
AX58400_Pinout_Patch_vXXX\AX58400_ Pinout_UnPatch.cmd

rem — STM32CubeMX installation root path configuration

|set "STMMX ROOT=%programfilesz\STMicroelectronics\STM32Cube\STM32CubeMx\" |

set "PATCH SRC PATH=%~dp0OSTMMX\"

Step 2: Performs the file as below with the administrator permission to apply the patch.
AX58400_Pinout_Patch_vXXX\AX58400_ Pinout_Patch.cmd

Step 3: Open the STM32CubeMX and check result. If the patch is successful, you will see the pinout view is
as below figure. Depending on the STM32CubeMX version, the MCU name differs:

- Before STM32CubeMX v6.4.0: MCU name is "STM32_AX58400BIx".

- STM32CubeMX v6.4.0 and later: MCU name is "STM32H755ZITx".

STM32 W File Window Help hA myST
‘ CubeMX - &
STM32HT7552ITx Ax58400_MotorControl.ioc - Pinout & Configuration _

Pinout & Configuration Clock Configuration

w Software Packs ~ Pinout

al_____| @

Categories | A-»Z

4 Pinout viev

va

System Core >
Analog >
Timers >
Connectivity >
Multimedia >

Security >
Computing >
Middleware and Software Packs >
Trace and Debug >
Power and Thermal >

Utilities >

TFBGA225 (Top view)

Figure 4-2

Also, if you want go back to original state, please performing the un-patch file below.
AX58400_Pinout_Patch_vXXX\AX58400_Pinout_UnPatch.cmd

Notice: This step requires the additional installation of the “AX58400 Pinout Patch” package. Please contact
ASIX’s Technical Support (support@asix.com.tw) for further support.

13
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5. Building Reference Design Begin with STM32CubeMX

This chapter is specifically for designers who need to generate the source code package on their own.
Generally, designers can refer to Sections 5-5 to generate the SSC source code, and then Section 6 to build
the firmware code directly.

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

=
stmz W File Window Help
CubeMX

ors _

Existing Projects New Project

Recent Opened Projects

I need to :
AX58400_MotorControl_PosCirl.ioc m
Last modified date - 11/10/2024 11:49:12 Start My project from MCU
ACCESS TO MCU SELECTOR
Other Projects 2
Start My project from ST Board
Start My project from Example
ACCESS TO EXAMPLE SELECTOR

Step 2: Searching part number “STM32H755ZIT6”, then select it on “MCUs/MPU List” and press “Start
Project” to create project.

[ Mew Project from a MCU/MPU

I MELIMBEESEIEEIONY Goard Selector | Example Selector

MCU/MPU Filters

* @ E a D Features Block Diagram Docs & Resources CAD Resources E Datasheet [ Buy [=+ Start Project
Commercial I STM32H7552T6 - I STM32H7 Series
Part Number * C
High-performance and DSP with DP-FPU, Arm Cortex-M7 + Cortex-M4
Q | ~ | + - - MCU with 2MBytes of Flash memory, 1MB RAM, 480 MHz CPU, Art
PRODUCT INFO A

MCUs/MPUs List: 1 item Ty Export

Segment > =

Series 2 STM32H755Z1  STM32HT55ZITxActive 10 1056

Figure 5-2

Step 3: Press “Yes” to enable MPU function.

[ Memory Protection Unit for Cortex-M7 s

For this Cortex-M7 device. it is highly recommended to preconfigure the Memary Protection Unit

to optimize the Speculative Read access of the core.

Do you want to apply now such default configuration 7

[

Figure 5-3

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

14
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5-2 Modify Peripheral Settings in STM32CubeMX

Step 1: Select “Pinout & Configuration > System Core > CORTEX_M7” and modify the settings as
highlighted in red.

Pinout & Configuration Clock Configuration

v Software Packs
CORTEX_M7 Mode and Configure

B
Systam Core “ Runtime contexts:
BDMA
[covmaw ||
DMA
GPIO
WDG1
WDG2 Configure the below parameters
MDA afseachiciin ] @ @
NVIC1 ~ Speculation default mode Settings
NVIC2 Speculation default mode Enabled
O O ~ Cortex Interface Settings
RCC CPU ICache Enabled
v SYS WM CPU DCache ) Enabled
o sve 7 ~ Cortex Memory Protection Unit Contral Settings ) B
= MPU Contral Mode Background Region Privileged accesses
WwWoGt ~ Cortex Memory Protection Unit Region 0 Settings
Wwoe2 MPU Region Enabled
MPU Region Base Address 0x38000000
MPU Region Size 64KB
Analog > MPU SubRegion Disable 0x0
MPU TEX field level level 0
Timers > MPU Access Permission ALL ACCESS PERMITTED
MPU Instruction Access ENABLE
Connectivity > WPU Shareability Permission ENADLE
MPU Cacheable Permission DISABLE
Muttimedia ’ MPU Bufferable Permission DISABLE
Figure 5-4

Step 2: Add pin assignment as the below in “Pinout & Configuration > System Core > GPIO > GPIO”.

Search Signals

[Search fontr) ] O she

i Nama ] Signa n Pin | Pin Conlext Assignement | GPIO ouput ol | GOmade | GeI0 Pullupiul-down | Maximum auputspeed | Fastode | _User Label |
ARM Cortex-M7 Input mode No pull-up and no pull-down
PBU m‘a ARM Cortex-M7 nfa Input mode No pull-up and no pull-down m‘a m‘a D\S
PB1 nia ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nia SW3
PBT nia ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nia Di4
PB& nfa ARM Cortex-M7 na Input mode Nao pull-up and no pull-down n/a nfa Sw2
PBY nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa SwWi1
PCO nfa ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nfa D04
PC2_C nfa ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nfa D06
PC3_C nfa ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nfa DO7
PC& nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa SWo
PD2 nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa DIt
PD3 nfa ARM Cortex-M4 n/a Input mode Pull-down nfa nfa ESC_EEPDONE
PD4 nia ARM Cortex-M4 n/a Input mode Pull-up nia nia SPIPDI_INT
PDa nia ARM Cortex-M4 n/a Input mode Pull-up nia nia ESC_SYNCO
PD6 nia ARM Cortex-M4 n/a Input mode Pull-up nia nia ESC_SYNC1
PDT nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa DI6
PD3 nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa DI2
PD11 nfa ARM Cortex-M7 n/a External Interrupt Mode with Rising edge trigger detection Pull-down nfa nfa ADC TRIG
PD14 nfa ARM Cortex-M4 High Qutput Push Pull No pull-up and no pull-down High nfa SPIPDI_FUN_CS
PE2 nia ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nia SWT
PE3 nia ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nia DOO0
PE4 nia ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nia Dol
PES nia ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nia Doz
PE6 nia ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nia DO3
PET nia ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nia SWa
PES nia ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nia SWi4
PEY n/a ARM Cortex-M7 n/a Input mode Nao pull-up and no pull-down n/a n/a SW6
PE10 nfa ARM Cortex-M4 High Qutput Push Pull Pull-up High nfa SPIPDI_ESC_CS
PF6 nfa ARM Cortex-M7 Low Qutput Push Pull Pull-up Medium nfa D05
PFT nia ARM Cortex-M7 n/a Input mode Mo pull-up and no pull-down n/a nia DI3
PF8 nfa ARM Cortex-M7 n/a Input mode No pull-up and no pull-down n/a nfa DI7
Figure 5-5
=y
15
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Step 3 Add pin assignment for ADC, DAC, SPI3, UART4 and UART?5 as below.

@ Single Mapped Signals

Search Signals

Search (CiritF [ Show only M

Signal an Pin GPIO output level GPIO mode GPIO Pull-up/Pull-down Maximum output speed User Label I

ADC1_INP15  Free Analog mode Mo pull-up and no pull-down
F‘A4 DAC1_OUT1  Free nfa Analog mode No pull-up and no pull-down n.n’a n.n’a
PB12 UARTS_RX Free n/a Alternate Function Push Pull - No pull-up and na pull-down  Medium n/a
PB13 UARTS TX Free n/a Alternate Function Push Pull  No pull-up and no pull-down  Medium n/a
PCA0 SPI3_SCK n/a n/a Alternate Function Push Pull  Pull-up High n/a SPIPDI_CLK
PC11 SPI3_MISO n/a nfa Alternate Function Push Pull Mo pull-up and no pull-down  High nfa SPIPDI_MISO
PC12 SPI3_MOSI nia n/a Alternate Function Push Pull ~ Pull-up High n/a SPIPDI_MOSI
PDO UART4_RX Free n/a Alternate Function Push Pull  No pull-up and no pull-down  Medium n/a
PO UART4_TX Free nfa Alternate Function Push Pull Mo pull-up and na pull-down  Medium n/a
PF9 DAC1_EXTIS  nia nfa External Interrupt Mode with ... Pull-down nfa n/a DAC_TRIG

Figure 5-6

Clock Configuration

v Software Packs
& ADC1 Mode and Configuration

W NS
>

R Disable

~ Pinout

Categories

System Core

Analog ~ [J IN11 Single-ended

[ IN14 Single-ended

I IN15 Smﬁa-ended I

WAy Disable

Reset Configuration

& Parameter Settings

+ DACH

VREFBUF

aoO00®lO0O0c0O0O
Eoo0ooocoaopgl

Q|5e ClrHF] © O]
~ ADCs_Common_Settings
Mode Independent mode
~ ADC_Settings
> Clock Prescaler
Resolution

Timers >

I Asynchronous clock mode divided by 1 I
ADC 16-bit resolution

Connectivity

Figure 5-7

hlighted in red.

Step 5: Enable DAC with the setting hig

Pinout & Configuration

Clock Configuration

~ Software Packs

DACT Mode al

Runtime contexts:

Analog ~ [

- Cortex M7

al ] @

Categories

System Core >

| |
I OUT1 connected to [both external pin and on chip analog peripherals I

OUTZ connected to |Disable
I M External Trigger I
Reset Configuration

@ User Constants
Figure 5-8

ADC1

oooo:
OO0 ono

|

O

® GPIO Setf
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Step 6: Activated TIM6 & TIM7 as the setting below.

O\ ke TIME Mode and Configuration
e

Runtime contexts:

O

[ One Pulse Mode

Reset Configuration

@ Parameter Settings

ooooooooood
[ o o o o o A

ome | . | ©

' TIMT

E

Configure the below parameters :

~ —~ —~

Figure 5-9

od

Step 7: Enable SPI3 with the setting below.
O\ {@} SPI3 Mode and Configuration
Categories

Runtime contexts:

]

I Mode ‘Fu\IrDuplex Master i

Hardware NSS Signal ‘D\sab\e
Reset Configuration

@ Parameter Settings

(Configure the below parameters

LT iG] © O
v UARTS ~ Basic Parameters
Frame Format Matorala
Data Size § Bits
First Bit MSB First

~ Clock Parameters
Prescaler (for Baud Rate)
Baud Rate 25 0 MBits/s

]DDDDDHDDDDDIDDDDDDE
]DDDDDDHDDDDHDDDDDDE

Figure 5-10

Step 8: Enable UART4 as the setting below.

Q ~ & UART4 Mode and Configuration

= = Runtime contexts:
o | &
] ] O
[m] [m] I_|
=] =] Mode |A5ynchrnnnus I
O O Hardware Flow Control (R5232)|D\sab\e
= =
v SPI3 O =
5 o
[m] [m] -
O O © GPIO Settings
O ]
n I Search Signals
v UARTS O
Figure 5-11
o
17
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Step 9: Enable UARTS5 as the setting below.

Q ~ e UARTS Mode and Configuration

= = Runtime contexts:
o o O
[m] [m]
0 0 I Mode ‘Asynchmnnus I
O O Hardware Flow Control (RSZS}Z}‘DlsabIe
[m] [m] =
+ SPI3 O
o o
O O
O O
O O
v UART4 [} g )
-_ ~ Basic Parameters
O O Baud Rate 115200 Bits/s

Figure 5-12

Step 10: Modify the NVIC1 setting as below.

NVIC1 Mode and Configuration

Runtime contexts

D1

Prionty Group |4 bits for pre-emption prionty 0 bits for subprionty w | [ Sort by Premption Priority and Sub Prionty ] Sort by interrupts name

Search + © & Show |available interrupts ~ Force DMA channels Inl

NVIC1 Interrupt Table Preemption Priority

Mon maskable interrupt
Hard fault intemupt

/]

) 0

Memory management fault 0 0
Pre-fetch fault, memory access fault 0 0
Undefined instruction or illegal state 0 i}
System semvice call ia SWI instruction 0 0
Debug monitor 1] ]
Pendable reguest for system senice E 1] 1]
|T|me base: S§s1em tick timer 0 I 0
PVD and AVD interrupts through EXT1 line 16 O [i] o
Flash global interrupt a 1} a
RCC global interupt ] 0 0
ADC1 and ADC2 global interrupts o 1] 0
EXT1 line[9-5] intermupts 1] 0
EXTI line{15:10] interrupts 0 a
UARTS global interrupt [m] [i] 0
TIME glebal interrupt, DAC1_CH1 and DAC1_CH2 undermun error interrupts O 0 a
Ch4 send event interrupt for CIM7 O 0 0
FPU global interrupt (m| 0 a
IHSEMI Elubal intermupt A | 0
RAM ECC diagnostic global intermupt [m] [i] a
Hold core intermupt [m] 1} a

sequence ordering

Generate Enable in Init Call HAL handler

MNon maskable intermupt O m} 1
Hard fault intermupt O m} O
Memary managemeant fault O O O
Pre-fetch fault, memory sccess fault O ] O
Undefined instruction or illegal state O O O
System senice call via SW instruction O O O
Debug monitor O m} O
Pendable request for system senice O m} O
Time base: System tick timer ] I_
[EXT1 line[9:5] interrupts [} [H]
EXTI line[15:10] interrupts (] [m]
m|

Figure 5-13
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Step 11: Modify the NVIC2 setting as below.

NVIC2 Mode and Configuration
Mode

Runtime contexts:

Coexch

Configuration

PowerDomain
D2

Priority Group|

3 bits for pre-emption priority 1 bits for subpriority ~

Search ‘ earch (Cri+F,

Non maskable interrupt

Hard fault interrupt

Memory management fault

Pre-fetch fault, memory access fault
instruction or illegal state

System senace can via v nsuuction

Debug manitor

| © (2 Show |available interrupts -
NVIC2 Interrupt Table Enabled |  Preemption Priority |

[ Sort by Premption Priority and Sub Priority [ Sort by interrupts names

Force DMA channels Interrupts

Preemption Priority Sub Priority

Pendable request for system senice
IT\me base: System tick timer

PVD and AVD interrupts through EXT line 16
Flash global interrupt

SPI3 global interrupt

UART4 global interrupt

TIME global interrupt, DAC1_CH1 and DAC1_CH2 underrun error interrupts

TIMT global interrupt
CM7 send event interrupt for CM4

FPU global interrul
IHSEIVIZ global interrupt

RAM ECC diagnostic global interrupt
Hold core interrupt

Figure 5-14

NWIC2 Mode and Configuration

mim| <] epminininininiin <] gl Bl i<

o ofmflo oo o oo o ool oo oo o

cC oo o000 oo Cc oo o oo oo o c

Runtime contexts:

PowerDomain

D2

@ Code generation

Enabled interrupt table W Select for init sequence ordering Generate Enable in Init Generate IRQ handler Call HAL handler
m| O O

Mon maskable interrupt

Hard fault interrupt

Memory management fault

Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System senvice call via SWI instruction
Debug monitor

Pendable request for system semvice
Time base: System tick timer

HSEM2 global interrupt

ooooooooo

Figure 5-15

[FOoOooooooo

[<M<M<M<N<H<H<J<H<]

[< J < [y o o

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation

19



ASIX

AX58400
GPIO / AIO User Guide

Step 12: Adjusting the clock tree in “Clock Configuration” page.

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

‘ H T ae
e i
LSIRC

System Clock Mux

HSI N
O | sysc

csi

DicP

_e

HPRE Prescaler

400 -

Figure 5-16

HSE O
PLL Source Mux -
HSE N APL CLK
B
CSIRC DIVM1 [/
csl abie
—IENN
} L% A
| o g
>
o>
9
R
—
5 I | 9
AU DIVR2 > @

I S L N, g W

§PI11.2,2 Clock Mux

PLLIQ
» & DIFFRE
PLL2P —
O i 2 v
PLLIP
200 To SP11,2.3 (MHz)
— Ol »
125_CKIN
PER_CK >
v 1, USART2.3.4,5.7.8 Clock Mus
i PCLK1 DA
B > @)
O) PLL20
> Q
» O
> PLL3Q
» O
HS! t
» > e
: » O
—— csi 2

20
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5-3 Generate Source Code in STM32CubeMX

Step 1: In “Project Manager > Project” page, extended the minimum heap size to 0x1000 on CM4, and
select Firmware Package as “STM32Cube FW_H7 V1.11.2".

Pinout & Configuration Clock Configuration Project Manager

Project Setting:

Project Name [Ax58400_GpioAio |

Dual Care Boot Made | |

Project Location | Browse

Application Structure |Ad»'anced ‘ [ Do not generate the main()

Toolchain Folder Location |D:\AX584UU\AXSB4UU_BSF\AX584UU_ESP_V3EU_updata_ZUZd1EUE\SampleCode_test\AxSleUU_Gp\oA\o\ \

Toolchain / IDE MDK-ARM ~ Min Version V& ~vjos

P |

Linker Setting

M7 W4
Minimum Heap Size [ox200 r[UXWUUU ||
Minimum Stack Size [ox400 | [ox400 |
T
CortexM7.
O Enable multi-threaded support
Thread-safe Locking Strategy Default - Mapping suitable strategy depending on RTOS selection
Cortex\14
[] Enable multi-threaded support
Thread-safe Locking Strategy |Defau\t - Mapping suitable strategy depending on RTOS selection.
Mcu and Firmware Packag
Mcu Reference [sTM32HT55ZITx |
Firmware Package Name and Version I [STM32Cube FW_H7 V1112 | [ Use latest available version |

Figure 5-17

Step 2: In “Project Manager > Code Generator” page, select “Copy all used libraries into the project
folder”.

Pinout & Configuration Clock Configuration Project Manager

~8TM32Cube MCU packages and embedded software packs

Project  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

Advanced Si

Keep User Code when re-generating

Delete previously generated files when not re-generated

Figure 5-18
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Project Manager

GPIO

¢Generated Function Calls Cortex7

m Function Name Peripheral Instance | B Do Not Generate Function Call | B Visibility (Static)
O

MX_GPIO_Init GPIO

SystemClock_Config RCC O [m}
MX_UARTA_Init UARTA O
PEEISEE ST MX_DACT_Init DAC1 O
MX_ADC1_Init ADC1 O

«Generated Function Calls CortexiVi4

“ Function Name Peripheral Instance | B Do Not Generate Function Call | B Visibility (Static)
O

MX_GPIO_Init GPIO

MX_UART4_ Init UART4 ]
MX_SPI3_Init SPI3 O
MX_TIM6_Init TIME O
MX_TIM7_Init M7 O
Figure 5-19
Step 4: Generates the source code.
22
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5-4 Source Code Adjustment

Step 1: Add the AX58400 source package.

Copy the folders as below to your STM32CubeMX project folder.
BSP_ROOT\SampleCode\Ax58400_ GpioAio\AX58400
BSP_ROOT\SampleCode\Ax58400_GpioAio\Binary
BSP_ROOT\SampleCode\Ax58400_GpioAio\For_SSC_Tool
BSP_ROOT\SampleCode\Ax58400_GpioAio\For_TwinCAT

Step 2: Adjust the Vector Table Address.

As highlighted in the figure below, modify file content in the path:

BSP_ROOT\SampleCode\Ax58400 GpioAio\Common\Src\system_stm32h7xx_dualcore_boot_ cm4 _cm
7.c

85 /1< Un ! !
26 e v 1 oma
87 remap of boot addre
u% #define USER VECT TAB ADDRESS
89
f need t
be don
. DI_AXISRAM BASE < r Ta il f 1.
112 ilug must be a multiple of Ox400
113 #define VECT_TAB OFFSET Ox 000200000 [#!< Vector Table base offset field.
114 This value must be a multiple of Ox400. */
115 #else
116 #define VECT TAB BASE ADDRESS  FLASH BANK]1 BASE /#l< d.
117 value m of
115 #define VECT_TAB OFFSET Ox 000200000 [#!< Vector Table .
119 This value must be a multiple of

Figure 5-20

Step 3: Add the Share Memory declaration for CM4.

® For Keil MDK IDE

As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\MDK-ARM\stm32h755xx_flash_CM4.sct

LR R R e L R R L R R R PR R L PR L LR R LY

3 LR_IROMT Ox08100000 Ox00100000 | ; load region size_region
0

ER_ [ROMI W {0 : load address = execution address

ll -

3

4

M

b 3100000 0x00100

T F.o (RESEL, +First)

b #( InRoot$$Sections)

g ANY (+RD)

10 )

11 RW_IRAMI Ox10000000 Ox00048000f( . RW data
12 CANY (HRW 421D

13 ]

14]  RW_IRAM3 0x38000000 0x00010000(
15 #*(.RAM_D3)

16 B

17)

Figure 5-21
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® For STM32CubelDE
As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\CMASTM32H755ZITX_FLASH.Id

43 /* Specify the memory areas */
44 MEMORY

45 {
46 FLASH (rx) o ORIGIN = 0x08100000, LENGTH = 1024K
47 RAM (x1w) c ORIGIN = Ox 10000000, LENGTH = 258k
A% RAM D3 (xrw)  : ORIGIN = 0x38000000, LENGIH = 64K
49 )
e & @
48 JARM.extab : /* The READONLY keyword is only supported in GOC
L
[ I N ]
91 ) =FLASH
Y2 ARM : /¥ The READOMLY keyword is only supported in GCCI1 and
93
[ I N ]
97 ) =FLASH
98
Yy . preinit_array @ /* The READONLY keyword is only supported in
100 |
[ I N ]

104 ) >FLASH . .
105 .init_array : /* The READOMLY keyword is only supported in GC

06
e & @
111} =FLASH
112 .fini_array : /* The READONLY keyword is only supported in GC
113
e & @
163 ) >RAM
164
165 RAM_D3 :
1661 |
167 ) =RAM_D3 AT>FLASH
168
169 /* Remove information from the standard libraries */

Figure 5-22

Step 4: Add the Share Memory declaration for CM7.

() For Keil MDK IDE

As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\MDK-ARM\stm32h755xx_flash_CM7.sct

o FFF Sratter-Loading Description File generated by uVision #%%

_n L b

5 LR_IROML 0x08020000 0x000E0000 ; load region size_region

f ER_IROM1 Ox08020000 OxDO0EOO0C {  ; load address = execution address
7 *.0 (RESET, 4First)

8  *(lnRoot$$Sections)

4 CANY (4RO

10 )

11 RW_IRAMI Ox20000000 OxO00020000{ : RW data

12 ANY (RN 42D

13

]
14] RW_IRAM3 0x38000000 0x00010000{
15 #(.RAM_D3)
16 ]
17)

Figure 5-23
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For STM32CubelDE

As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\CM7\STM32H755ZITX_FLASH.Id

44 /* Memories definition */
45 MEMORY
46 {

47 RAM DI (xrw) @ ORIGIN = 0x20000000, LENGTH = 128K
4% FLASH  (rx) @ ORIGIN = Ox08020000, LENGTH = %96K

* Memo

49| RAM_D2 (xrw) © ORIGIN LENGTH = 288K
50 RAM D3 (xrw) 1 URIGIN LENGIH = 64k
51 ITCMRAM (xrw) : ORIGIN = LENGTH = 64K
521
o & 0
Yl ARM.extab : f* The READONLY keyword is only supperted in GOC1
9
e e 0
96 ) >FLASH
Y7 LARM : /* The READONLY keyword is only supported in GOC11 and
98
[ I N ]
104 ) >FLASH
105
16 .preinit_array : /* The READONLY keyword is only supported in |
w7
e 00
113} >FLASH
114
115 .init_array : /* The READONLY keyword is only supported in GCC
116 |
e 00
123 ] >FLASH
124
125 .fini_array : /* The READONLY keyword is only supported in GCC
126 |
e 0 O
177 ) >RAMDL
178
179 RAM D3 :
1801
181 ) >RAM D3 AT>FLASH
182
183  /* Remove information from the compiler libraries */

Figure 5-24

Step 5: Modify source code on CM4 core.
As highlighted in the figure below, modify file content in the path:
BSP ROOT\SampIeCode\Ax584OO GploAlo\CM4\Src\mam c

4‘3 L‘~H< &
24 #include "AXS58400 Hw.h"

25 #include " dppl[]ﬂeIdeE h"

20 #include " .h"

27 #include "AXSMOU GI’[O 8Bi1_ALO_16Bit.h"
28 #include "bootmode.

29 #include "ax58400 PoeAppl h"

30 /* l\H( CODE END I[ncludes

169 itiali

14(; WX_GPLO_ Ini
USER CODE B

14 #11 (AXSBA00._ DEBUG I:NABL.E)

173 AX UART Init():

174 CONSOLE Init();

175 DBG_PRINT("%s M4 Firmware vés\rin", DEVICE NAME, DEVICE_SW_VERSION);
ENABLE)

1760 #endif //#1f (AXS8400_DEBLUG_ENABLE
1770 CC_Init();

178 #if (S8C | STACK . ENABLE)
179 af (H¥_[nit())

180

181 HW_Release();
1820

183 | else

184

185 Mainlnit();

186 GpioAio Init();
187 AX58400 Foelnit();

188 )
wu#endlf /1#11 (SSC_STACK_ENABLE)
190 USER CODE END 2

191

192 /% Infin

193 /% USER (UDE BEGIN WHILE =/

194 while (1)

195

196 #1f (AXSE400 | DI:BLG i ENABLE)
197

CONSOLE_Task();
‘Jt< #endif [/#1f (AXSMOO DEBUG _ENABLE)
115
‘{}{th (SSC_STACK ENABLE)

201 MainLoop();

202 BL_Reboot();

203

204 #1f (ESC_PHY ENHANCEMENT)
205 HW PhyEnhancement () ;

200 #endif //#11 (ESC_PHY_ENHANCEMENT)
207
208 #endif //#if (SSC_STACK ENABLE)

Figure 5-25
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As highlighted in the figure below, modify file content in the path:

BSP_ROOT\SampleCode\Ax58400_ GpioAio\CM4\Src\stm32h7xx_it.c

200 /% Ineludes - oo o s m e #/
21 #include "main.h"

22 #include "stm32h7xx_it.h"

23 /% Private includes ----ommmmmmmm oo #/
24 /* USER CODE BEGIN [ncludes */

25

26 /% USER CODE END Includes */
o & 9

124 void SysTick Handler(void)

1

51
18? /# USER CODE BEGIN SysTick_I[ROn 0 #/
/# USER CODE END SysTick [RQn 0 #/

HAL IncTick():
/# USER CODE BEGIM SysTick [ 1 */

/% USER CODE END SysTick_IROn 1 #/

Figure 5-26

Step 6: Modify source code on CM7 core.
As highlighted in the figure below, modify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\CM7\Src\main.c

22 /% Private includes ----mmmmmm oo oo e E

23 /* USER CODE BEGIN Includes */

24

25

26

27 /% USER CODE END Includes */
* @ @

A3 % Private MACTO - - oo oo oo oo oo oo oo oo 1
44 /* USER CODE BEGIN PM */

SEeiEH

53 /% USER CODE END P #/
* @ @
20 /# USER CODE BEGIN PV #/
1
62 /* USJ:'.R C(JDE END PV #/

70 1 USJ:.R C(JDI: BEGIN PEP *#/

71

72
73
74
15

i gSE.R.C(JDE END PEP */
lg::; /# USER CODE BEGIN 2 #/
1

185
186

195  /* USER CODE END 2 */
197 /% Infinite loop ¥/

198 /# USI:.R CODJ: BEGIN WHILE */
199 while (

200
201
202
203
204
205

206 /# USER CODE END WHILE */
Figure 5-27
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Figure 5-28

Figure 5-29
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>
>

Figure 5-30

As highlighted in the figure below, madify file content in the path:
BSP_ROOT\SampleCode\Ax58400_GpioAio\CM7\Src\stm32h7xx_it.c

20 7% Includes -- - - m oo e e e #f
21 #include "main.h”

22 #include "stm32h7xx_it.h"

23 /% Private includes ===-eeoem o e e e e *
24 [* USER CQUDE BEGIN Includes */

25
26 /* USER CODE END Includes */
LI I
roid SysTick_Handler( void)
186 /* USER CODE BEGIN SysTick_IROn 0 #/
/* USER CODE END SysTick_IRQn 0 */
HAL IncTick():
BEGIN SysTick 1 1 */

184
185

k
/* USER CODE

/* USER CODE END SysTick_IROn 1 */

—
F=gr = =]
s}

Figure 5-31
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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

29
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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\Ax58400_GpioAio\MDK-ARM\Ax58400_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: G 4| F | [Files: ¥ |+ |¥| |Groups: 3% 2| ¥ | |Files: bk AR 2
Application/MDK-ARM ax58400_flash ¢ Application/MDK-ARM AX58400_Foefppl c
Application/User/CM4/Core ax58400_vart c Application//User/CM4,Core AX58400_GPIO_8Bit_AIC_16Bit.c
Application./User/CM7./Care clicmd ¢ Application,/User/CM7/Core AX58400_Hw.c
Drivers/STM32H 7o _HAL_Driver cmdcode ¢ Drivers/STM32H7xx_HAL_Driver bootmode.c
Drivers/C1 console.c Drivers/CMSIS coeapplc
(58400/ax58400 _utils msgxchg.c WD Uitils ecatappl.c
c printd.c ecatcoe.c
test.c ecatfos.c
ax58400h ecatslv.c
ax_cfgh foeappl.c
mailbox.c
objdef.c
sdoserv .o
Figure 5-32

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 | Target | Output | Listing | User Asm | Linker | Debug | Utilities |

Folder Setup ? X
Setup Compiler Include Paths: X[+
FCM4/Core/Inc

/Drivers/STM32H7xx_HAL_Driver/Inc
/Drivers/STM32H 7xx_HAL_Driver/Inc/Legacy
#Drivers/CMSIS/Device/ST/STM32H e/ Include
Doves/CMSIS Adnchid;

JAXBBADD =
/AXEBA00/ax 58400 _utils _j
/AX58400/ax58100_driver
/For_SSC_Tool/Src

Figure 5-33

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 | Target | Oumput | Listng | User | CiCe+ | Asn | Linker | Debmg

Configure Flash Menu Command
% Use Target Driverfor Flash Programming IV s Debug Driver
— Use Debug Driver — | Settings I IV Update Target before Debugging

Cortex-M Target Driver Setup

| Debug| Trace Flash Download |

G - Download Function RAM for Algorithm
o Logn  © EraseFullChip [ Program
5:‘, % Erase Sectors V¥ Verify Start: | 0x10000000 Size: |Ox1000
© DonotErase [~ Resetand Run
Corfii - Pragramming Algerithm
@ | Description Device Size_| _ Device Type. Address Range
('8 STM32HTx 2048 2 On-chipFlash _ 08100000H - 081FFFFFH

Start:[0x08100000 Size: [0x00100000

Figure 5-34

For CM4 core: Start = 0x08100000, Size = 0x00100000
For CM7 core: Start = 0x08020000, Size = 0Ox0O00E0000
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Step 4: 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 | Targst | Output | Listing ] CiC++ | Asm | Linker | Debug | Utlities |
Command ltems User Command . Stopoon Bxin, 5.,
=-Before Compile C/C++ File
[~ Run#1 3] Nt Specified [
[~ Run#2 3] Nt Specified [
=1-Before Build/Rebuild
[~ Run#1 =] Mot Specified [
[~ Run#2 2] Mot Specified [
=--After Build/Rebuild
[¥ Run#1 fromelf --bin "\Ax58400_GpioAio_CMA@L.axf"... Lﬂ Not Specified |[
[¥ Run#2 WS\ Tools\FilelnfoAdder WAx58400_GpicAio_C... Lﬂ Not Specified [
Figure 5-35

For CM4 core:

Run #1: fromelf --bin ".\Ax58400_GpioAio_CM4\@L .axf" --output ".\Ax58400_GpioAio_CM4\@L.bin"

Run #2:

.\.\.\Tools\FileInfoAdder .\Ax58400_GpioAio_CM4\Ax58400_GpioAio_CM4.bin .\For_TwinCAT\FOE\AX58400_Gpi
oAio_CM4.efw -ft 2

For CM7 core:

Run #1: fromelf --bin ".\Ax58400_GpioAio_CM7\@L.axf" --output ".\Ax58400_GpioAio_CM7\@L.bin"

Run #2:

.\.\.\Tools\FileInfoAdder .\Ax58400_GpioAio_CM7\Ax58400_GpioAio_CM7.bin .\For_TwinCAT\FOE\AX58400_Gpi
oAio_CM7.efw -ft1

Step 5: 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 | Listng | User | CACt+ | Asm | Linker | Debug | Ubiities |

STMicroelectronics STM3ZH755ZITx.CM4.
Code Generation

tal (MHz): [8.0 ARNM Compiler ‘Use default compiler version j
Operating system:  |None j
System Viewer File: [” Use Cross-Module Optimization
‘STH'EzHT‘-E_Cl-l?s'-;d J [” Use MicroLIB -
I 1 Use Gustom He Floating Point Hardware: Single Precision A
Read/Cnly Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size MNalnit
r oeomt| [ R [ ¢
roeomz [ [ roermz[ [ ¢
roemx|[ [ i N
on-chip, on-chi
¥  IROM1 | (x3100000  |0x100000 | v ™ IRAMW? 0x10000000  |0x48000 -
~ RoMz | | o ™ IRAMZ: r
Figure 5-36
For CM4 core:
IROM Start = 0x8100000, Size = 0x100000
IRAM1 Start = 0x10000000, Size = 0x48000
For CM7 core:
IROM Start = 0x8020000, Size = 0OXxEO000
IRAM1 Start = 0x20000000, Size = 0x20000
IRAM2 Start = 0x0, Size = 0x10000
31

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400

A\SIX GPIO / AlO User Guide

Step 6: Exclude source build on CM7.

Switch to Ax58400_GpioAio_CM?7 project, then exclude the modules from target build as the figure below.
-G 55C/Src

420 AX58400_Foehppl.c

2 AX58400_GPIO_8Bit_AIO_16Bit.c

-] AX58400_Hw.c

§sa bootmeode.c

I,@\ Options for File 'AX58400_Foefppl.c. I Alt+F7 I

Remove File ‘AX58400_FoeAppl.c

#d coeapplec KA Options for File 'AX58400_FoeAppl.c'
& ecatappl.c a4 MWanage Project ltems..,
#3 ecatcoec Open AX58400_FoeAppl.c Eiopsitic ]C£++ ]
5@6 ecatfoe.c o Build L
13 ecatshuc PR IR |\ " SSC_Tool\orc\AX5E400_Foefopl.C

3¢ lI Rebuild all target files
e oe.app C ] Build Target ile Type |C Source file J I Include in Target Build
#5 mailbox.c Tz |134}51 Bytes [¥ Always Build
we objdef.c Translate AX58400_FoedAppl.c
#d obj ST last change: [T Nov 28 16:35:32 2024 ¥ Generate Assembler SRC File
a@& sdoserv.c

oS ¥ | Show Indude File Dependencies [¥ Assemble SRC File

Stop on Exit Code: |Not specified ﬂ 7l
Figure 5-37

Now, entire building procedure has done for Keil MDK IDE.

(] For STM32CubelDE:
Double clicks the file as below to open project.
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\.project

Step 1: Add source code.
On “Project Explorer”, add virtual folders and linking the source files for CM4 and CM7 respectively as below.

I Project Explorer ¢ I Project Explorer ¢
w [T] Ax58400 GpioAio (in STWM32CubelDE) v .—I Ax58400_GpioAio (in STM22CubelDE)
EE Ax58400_GpicAio_CM4 (in CM4) I oA (i |

3%, binaries w E Ax58400_GpioAio_CM7 (in CIT)

!l Includes 3%, Binaries

2= Application [l Includes

v [ AX58400_utils = Application

[gy ax_cfgh v [ AX58400_utils
[} ax58400_flash.c [y ax_cfgh
@ ax58400_uart.c @ ax58400_flash.c
[l ax38400.h [g, ax58400_uart.c
[g cliemd.c [y ax58400.h
[ cmdcode.c [ cliemd.c
[§4 consalec [ cmdcodec
[ msgxchg.c [g, consolec
[ printd.c [ msgxchg.c
[ testc [ printd.c

= Debug [ testc

= Drivers (= Uebug

w [op 55C [z= Drivers

[g4 AX58400_Foehppl.c v 2y S8C
[y AX58400_GPIO_8Bit_AIO_16Bit.c gy AX58400_Hw.c

@ AX58400 Hw.c
[ bootmade.c
[§4 coeappl.c

[g4 ecatapplc
@ ecatcoe.c

[g ecatfoec
[y ecatslv.c
[g foeapplc
[ mailbox.c
(¢4 objdef.c
@ sdoserv.c

Figure 5-38
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B Add Virtual Folder: Right click on target project and select “New > Folder”, then enter new folder
name and select “Folder is not located in the file system (Virtual Folder)” to create a folder.

[ Project Explorer % 5% Y 8§ = 0

~ [T Ax58400 GpigAig (in STIM32CubelDE)
~ E Ax58400_GpioAio_CM4 (in Ch4) I

e E MNew Folder O X
[l Includes Folder .
(&= Application _/.:l—
[ AX58400_utils / /
(z= Debug
& Drivers Enter or select the parent folder:
G 55C >
[& STM32H755ZITX_FLASH.Id | x58400_Gpioaio_Chva |
[& STM32H755ZITX_RAM.Id =

ngsa:too_epmmu_cm (in CM7) ] Ax58400 Gpiofio

= Lnvers

[ Ax58400_GpioAio_CM4

[[H Ax58400_GpioAio.ioc [I Ax58400_GpioAio_CM7

Folder name: IAX584DE)7uti|5 I

<< Advanced
) = Use default location

I@ [ Folder is not located in the file system (Virtual Folder) I
O (g Link to altemate location (Linked Folder)

Figure 5-39

B Add File Link: Select and drag the files onto the created virtual folder.
{5 Project Explorer X =B = e
v [Ti] Ax58400_GpioAio M elDE
v [I1 Ax58400_GpioAio_CM4 (in CM4)

"}b

i) Includes

Binaries

(& Drivers \ [&f ax58400_flash
@ SSC gax58400_uar!
& STM32H755ZITX_FLASH.Id I dicmd
& STM32H755ZITX_RAM.Id [ cmdcode
X} Ax58400_GpioAio_CM7 -
‘: Drivérs E{console
[ Ax58400_GpioAio.ioc [&f msgxchg
gprintd
[of test
_@’ ax58400
Figure 5-40

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.

Resource
Builders
v C/C++ Build Configuration: |Debug [Active ] ~ | | Manage Configurations..
Build Variables
Environment

Logging # Build Steps Build Artifact Binary Parsers| @@ Error Parsers
—

C/Cr+ General & MCU Toolchain Convert to binary file (-O binary)

CMSIS-SVD Settings I_(;_‘“ MCU Settings Convert to Intel Hex file (-0 ihex)

Project References [ MCU Post build outputs [] Convert to Motarala S-record file (-O srec)

Run/Debug Settings v & t:CUfMPU GCC Assembler [ Convert to Verilog file (-0 verilog)
g g:zi’;‘ging [[] Convert to Motarola S-record (symbols) file (-O symbaolsrec)
(E Preprocessar Show size information about built artifact
(& Include paths Generate list file

Figure 5-41
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Step 3: Add include path both on dual cores.
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
v C/C++ Build Configuration: Debug [Active ]

Build Variables
Environment
Logging *' Build Steps Build Artifact | lai§ Binary Parsers' @ Error Parsers
|
C/C++ General ‘ MCU Toolchain Include paths (-I)
CMSIS-SVD Settings 53 MCU Settings &

Project References MCU Post build outputs Ll /CMA Core/ing

/../../Drivers/STM32H7xx_HAL _Driver/Inc
Run/Debug Settings MCU/MPU GCC Assembler J/-/./Orivers/STM32H7xx_HAL _Driver/Inc/Legacy
/

(% General /-/./Drivers/CMSIS/Device/ST/STM32H7xx/Include
(% Debugging ./../Drivers/CMSIS/Include

B Preprocessor ./ JAXSBA00
Include paths
= Miscellaneous 7
MCU/MPU GCC Compiler
B General
Debugging
Preprocessor

% Optimization

Figure 5-42

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.

E Properties for Ax58400_GpioAio_Ch4

Resource
Builders
w C/C++ Build Configuration: | Debug [ Active ] ~ | | Mana

Build Variables
Environment

Logging i Tool Settings | #° Build Steps Build Artifact Binary Parsers| (@ Error Parsers
Settings

C/C++ General Pre-build steps

CMSIS-8VD Settings Command:

Project References “
Run/Debug Settings

Description:

Post-build steps
Command:

I |..," Soff/Tools/FilelnfoAdder Ax58400_GpioAio_CM4.bin .././../For_TwinCAT/FoE/AX58400_GpioAio_CMd.efw -ft 2 I

Figure 5-43

For CM4 core:
A.d. 1.l /Tools/FileInfoAdder Ax58400_GpioAio_CM4.bin ../../../For_TwinCAT/FOE/AX58400_GpioAio_CM4.efw -ft
2

For CM7 core:
A.d.A. . /Tools/FileInfoAdder Ax58400_GpioAio_CM7.bin ../../../For_TwinCAT/FOE/AX58400_GpioAio_CM7.efw -ft
1

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 Firmware

Here will introduce how to build up firmware binary in your IDE, and how to download firmware using IDE or
other utilities

6-1 Build up Firmware Binary

[ ) For Keil MDK IDE:

Step 1: Double clicks on project file in the folder below to open project.
BSP_ROOT\SampleCode\Ax58400 GpioAio\MDK-ARM\Ax58400_GpioAio.uvprojx.

Step 2: Execute “Rebuild” under “Menu Bar > Project > Batch Build...” to build CM4 & CM7 firmware

binary files.
File Edit View Flash Debug Peripherals Tools SVCS  Window Help
._3 ’ lj | MNew pVision Project...

Mew Multi-Project Workspace..,

Open Project...
Project Batch Build e

Close Project
=& Project: Ax5
Build

Select Project Targets:
545 AxSBA00  Export LRSI

= Appl M ’ ST
= Appl PV v B 58400_GpioAio_CM4
-t L oA Rebuild
Pp Select Device for Target ... ¥ fax58400_GpioAio_CM7 | ]
#wa Appl
- Remove Item Clean
+-Ld Drive
553 Drive &% Options for Target 'Ax584
H-Ld AXSE Clean Targets
-l S5CH .
Euild Target
@ M3 Select All

Rebuild all target files
- Deselect All
§2 Batch Build...

Tranclata

Figure 6-1

® For STM32CubelDE:
Step 1: Double clicks the project file as below path to open project.
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\.project

Step 2: Execute “Build All” under “Menu Bar > Project” to build CM4 & CM7 firmware binary files.
File Edit Source Refactor MNavigate Search Project Run  Window Help X myS

I='(> i Olmearn Proiert
- | - v o L1 Open Project

75 Project Explorer

Ax58400_GpioAio (in 5TM32CubelDE i Build Al Ctrl+B

Build Configurations H
Build Project

Build Working Set H
Clean...

Build Automatically

Figure 6-2
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6-2 Download Bootloader Firmware

Step 1: Open STM32CubeProgrammer utility and connect to the AX58400-TSB board via STLINK-V3MINI
programmer.

Step 2: Select the “Erasing & Programming” page, then click “Browse” button to select bootloader firmware
binary file in the path below.
BSP_ROOT\SampleCode\Ax58400_Bldr\Binary\Ax58400_Bldr_CM7_vX.X.X

Please ensure the “Start address” is 0x08000000.

[ sTM32CubeProgrammer O X

STM ﬁ 1_9 n u - 7}: ry’

CubeProgrammer

— rasing o Frogramming

Erase flash memary’| Erase external memory

Erase selected sectors Full chip erase

Download

File path DRAXSE100\AX58100_BSPYVAX58100_BSP_v100\Samplel | - |

Start address | 008000000 I b
m [ ] Select | Index Start Address Size
|__| Skip flash erase before pragramming Il o 008000000 KOS
cPU Verify programming (] 1 0x08000800 K
— ] 2 0x08001000 2K
|__| Run after programming |:|
3 0x08001800 %)
SWV . —
- e | O 4 0x08002000 %
Automatic Mode |:| 5 0x08002800 2K
Figure 6-3

Step 3: Press “Start Programming” button to download bootloader firmware.
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6-3 Download Application Firmware

® For Keil MDK IDE:

Step 1: Select CM4 & CM7 projects respectively, then find the “Menu bar > Project > Options for Target
xxxx’ > Debug” tab, select “ST-Link Debugger” and click “Settings” button, select “Pack” tab and uncheck
“‘Enable” item.

2 - | ?2| AXSB400_GpioAio_CM4 |v £\| d & @

Project i |
5 . o
g Ax58400_GpicAio_ChM4
(W]
Device ] Target] Qutput ] Listing] LUser ] C,-"CH] Asm ] Linkerl Debug IUtiI'rties ]
" Use Smulator ~ with restrictions Settings * Use: |ST—Link Debugger ~ | Settings J
oLl [~ = sewss ]
Cortex-M Target Driver Setup X

Debug ] Trace ] Flash Download

Debug Description
Pacl: Keil. STM32H7%e_DFP.2.3.1

[ Enable
r |C:'-.\_Isem'-.IE|_Iser'-.Deskt0p'-';'-.-'olkspace'-_i_xEELCC_BSP_VE‘I 0_fullSampleCode\Ax 5840
|.'-.DebngConfig'-.i;f.ESLCC_Gpio.%io_C M4_STM32H755Z1Tx_CM4_1.1.0.dbgconf
Figure 6-4

Step 1: Select target project then click “Menu bar > Flash > Download” to download CM4 & CM7 application
firmware respectively.

§ @ | 98| axssa00_cpioaiocva |v| i & 0| ¥8 | axss400_cpionio_cm7 |
Project L x | Project 2 2
E-°T% Project: Ax58400_GpioAio =% Project: Ax53400_GpioAio
=g Ax58400_GpioAio_CM4 E-ga Ac58400_GpioAio_CM7

1 Application/MDK-ARM L1 Application/MDK-ARM

{1 Application/User/CM4/Core 29 Application/User/CM4/ Core

#0 Application/User/CM7/Core L1 Application/User/CM7/Core

Figure 6-5

® For STM32CubelDE:
Step 1: Select target project and click “Menu bar > Run > Run As > STM32 C/C++ Application” to
download CM4 & CM7 application firmware respectively.

File Edit Source Refactor Mavigate Search Project Window Help & myST
- |@vﬁvﬁv W {;:v‘@.v Run - - 4 -
2 =g 3% Debug F11

I Project Explorer ==

Run History b
@ RunAs >| [[: 1STM32C/C++ Application | |

Run Configurations.

7 Ax53400_GpioAic_CMA (in CM4)
. Ax58400_GpioAio_CM7 (in Chi7

(= Drivers
[l Ax58400_GpioAio.ioc Debug History »
2o Dabic Ac b
File Edit Source Refactor Mavigate Search Project Window Help L myST
- |®v%vﬁﬂ ) 4 > (@ PRun - - ¥ ¥ -
[i* Project Explorer BES Y § = 08 & Debug [k
v [ Ax58400_GpioAio (in STM32C DE) Run History ?
2 Ax58400 GpioAio CMW4 (in Cl4) O Runhs >I E 15TM32 C/C++ Application I |
[T Ax58400_GpioAio_CM7 (in CM7) I : -
—_— Run Conf[guratlans.. [_
Figure 6-6
o
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® Using STM32CubeProgrammer Utility:

Step 1: Similarly, please ensure the utility has connected to target AX58400-TSB board.

Step 2: Select the “Erasing & Programming” page, then click “Browse” button to select CM7 application

firmware file in the path below.

B For Keil MDK IDE:

BSP_ROOT\SampleCode\Ax58400_GpioAio\MDK-ARM\AX58400_GpioAio_CM7\

AX58400_GpioAio_CM?7.bin

B For STM32CubelDE:

BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\Debug\

Ax58400_GpioAio_CM7.bin

Please ensure the “Start address” is 0x08020000.

[ sTM32CubeProgrammer

Skip flash erase before programming
Verify programming
Run after programming

Start Programming

@ Connected

Select Index Start Address Size
0 008000000 128K
008020000 128K
008040000 128K
008060000 128K

4 008080000 128K

Figure 6-7

Step 3: Press “Start Programming” button to download CM7 application firmware.

Step 4: Similarly, for CM4 application firmware download, the firmware path and flash address are as below.

[ ] For Keil MDK IDE:

BSP_ROOT\SampleCode\Ax58400 GpioAio\MDK-ARM\Ax58400_GpioAio_CM4\

Ax58400_GpioAio_CM4.bin

B For STM32CubelDE:

BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\Debug\

Ax58400_GpioAio_CM4.bin

Please ensure the “Start address” is 0x08100000.

Step 5: Press “Start Programming” button to download CM4 application firmware.
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7. Basic Operation of TwinCAT

Please refer to Section 3 of “AX58x00_TwinCAT_UserGuide” for more details.
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8. PLC Application

Please refer to Section 5 of “AX58x00_TwinCAT_UserGuide” for more details.
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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 AX58400 as below.

Flash Area Flash Memory Addresses Size (bytes)
Bootloader 0x08000000 ~ 0x0801FFFF 128K
CM7 Application 0x08020000 ~ 0x0809FFFF 512K
Reserved 0x080A0000 ~ OXO80FFFFF 384K
CM4 Application 0x08100000 ~ Ox0817FFFF 512K
Flash Buffer 0x08180000 ~ Ox081FFFFF 512K
Table 9-1

® Bootloader Area (Address=0x08000000, Size=128Kbytes):
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.

® CM7 Application Area (Address=0x08020000, Size=512Kbytes):
Used to run ADC, DAC and Digital Input/Output operation firmware.

® CM4 Application Area (Address=0x08100000, Size=512Kbytes):
Used to run EtherCAT Slave Code (SSC) firmware, it is also responsible for store the received .efw file
into “Flash buffer area” via FOE data transfer.

® Flash Buffer Area (Address=0x08180000, Size=512Kbytes):
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\Ax58400 GpioAio\For_TwinCAT\FOE\AX58400_GpioAio_CM4.efw
BSP_ROOT\SampleCode\Ax58400 GpioAio\For_TwinCAT\FOE\AX58400_GpioAio_CM7.efw

32 bytes file header

typedef struct _UPGRADE_RUNTIME_ HEADER

char Signature[4]:
t ImageType:

t Compress;
ContentOffset;

ReservedO;
Checksum32;

—p L —
FileinfoAdder.exe
.bin file -efw file
Figure 9-1
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9-1 FoE Firmware Upgrade

This section shows the steps of firmware update with EtherCAT FoE.

Step 1: Select “Solution Explorer > AX58400_GpioAio > I/O > Devices > XXX > Online”, then right click on
target device and select “Firmware Update”.
Solution Explorer AL Gl AX58400 GpioAio + X

W o-ca|p=

Search Solution Explorer (Ctrl+;) PR

General Adapter EtherCAT Online CoE - Online

&1 Solution 'AX58400_Gpiodic' (1 project)
4 gl AX53400_GpioAio

State CRC

= Box 1 (AX58400_GPIO_8Bit_.. L

1001

S|

bl sYSTEM Request 'INIT' state
N rF:ngT‘ON Request 'PREOP' state
§ SAFETY Request 'SAFEOP" state
Ct+4 Request 'OP' state
4 =0 Request ‘BOOTSTRAP state
Fl Devices
I P = Device 2 (EtherCAT) I Clear 'ERROR' state
4 g7 Mappings EEPROM Update. .
5’ AxGpioAio_v100 Instance - Device 2 (Ether(] | I r——— I |
Advanced Settings...

E ...
Init Pre-Op | |Safe-Op Op Ser| *po

Figure 9-2

Step 2: Select the file as path below, and click “OK” to start CM4 application firmware upgrading.
BSP_ROOT\SampleCode\Ax58400_GpioAio\For_TwinCAT\FOE\AX58400_GpioAio_CM4.efw

Step 3: Check the progress bar status and waiting for the processing done.
ﬁ [=4

Figure 9-3

Step 4: If the firmware upgrading is complete successfully, the pop up dialog will appear as the figure below.
Microsoft Visual Studio &

10' Function Succeeded!
o |
[ o ]

Figure 9-4

Step 5: Similarly, upgrading the CM7 application firmware by select the file as path below.
BSP_ROOT\SampleCode\Ax58400 GpioAio\For_TwinCAT\FOE\AX58400_ GpioAio_CM7.efw
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10. ADC /DAC Description

AX58400 has ADC / DAC in 12-bit resolution. This application demonstrates them through AX58400-EXB-
ADIO board. If you want to observe or measure voltage of ADC / DAC, please refer to below figure:

¢

CRE N NN

i nalog Output Pin |

Figure 10-1

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

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

B Analog Input Voltage = 3.16 x (ADC_HEX_VALUE_IN_PLC_GUI / OXFFFF)
B Analog Output Voltage = 3.16 x (DAC_HEX_VALUE_IN_PLC_GUI / OXFFFF)
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11. Switch ID Description

The Switch ID in this application is used for identification function of TwWinCAT master. User can specify an ID
at EtherCAT slave side and setup identification at TwWinCAT 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 setting will make TwinCAT master enable the identification function for the slave.
Select the slave, right-click and select “Advanced Settings...”.

| Greneral | Adspter | EtherCAT | Online | CoF - Online |

Ko Addr  Mame State CRC

Request 'TMIT” state
Request 'PREQP’ state
Request "SAFEQF state
Request "OP' state

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

Firmware Update...

Aetual Btate: op I Advanced Settings... Cuened
[ Init | (Pre-Op | (SafeOp) | properties.. 57+ 6433
+ 19
Clax CRC | [ ClearFi — P o
T THRT Efors o foo
Figure 11-2
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Go to “General -> Behavior” and turn on the “Check Identification”.

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
Mailbox Log Communication Changes
I Distributed Clack [ Check Serial Number Finl
- ESC Access tate
I @ 0P () SAFEOP in Config Mode
I Process Data () SAFECOP (O FRECP (O INIT
[T] 32 RIVWE instead of BW Tnfo Data
Inchude WC State Bitfs) Inclode State
[7] Frame Repeat Suppert Tnclude Ads Address
[7] e Tivalid Tnput Data. Tnclude &0F Netld
I [C] Creats SM/PDO Vagiables [ Tnclude Channels |
General [T Include DC Shift Times
| No Autolne - Uz 2. Address [T] Tnchude Oibiect 14
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 11-3

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.

Advanced Settings

Init Commands

Aailbox
istributed Clock

& G:E”E'al Identification
i i.Behavior
Timeout Settings Tentifivation ADO
Identification 2 Mone
FMIMU /S () Configored Station Alias (AD0 0:0012)

| ® Explicit Devive Ientifivation (ADO 0:0134) |

0 Dats Word (2 Bvtes)

| Value: 55 =

ADO (hex):  0x0134

s

Figure 11-4
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Of course, you should also setup the same value on AX58400-EXB-ADIO board like following:
The digit format “Rotary Dip Switch” is hex so that we should set it to “Ox37”.

High Nibble Low Nibble
Figure 11-5

Reboot the AX58400-TSB board by click “Reset” button.

Figure 11-6

Re-activate the TwinCAT master.
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D¢ TwinCAT Projectl - Microsoft Visual Studio
FLE EDIT VIEW PROJECT BUILD VISUALIZATION DEBUG TWINCAT TWINSAFE PLC TOOLS &

BTG E B[ KB C -] b At Rotme 1
| |

o [ 2w = | cLocal> -| - & [Ax58400GpicAio v1 0 |
B Rn2s 2 3 P

Solution Explorer S Bl TwinCAT Projectl + > LGN
W o-4| &=

Search Solution Explorer (Ctrl+;) £ -

Visualization

| Genersl | Adapter | EtherCAT | Online | CoF - Online |

Mo Addy  Neame Siate
i 1001 Boo 1 (AH52400_GPIO BBit AT OF

fal Solution TwinCAT Projectl’ (1 project)
4 o] TwinCAT Projectl
4 @ SYSTEM

¥ liranea

Figure 11-7

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.

D¢ TwinCAT Projectl - Microsoft Visual Studio
FILE EDIT MWIEW PROJECT BUILD VISUALIZATION DEBUG  TWINCAT TWINSAFE PLC TOOLS &

0BTt B[ XA C | b Ak - reeme |
I

‘wElR 2R & @i <ol -| - # [ AX58400GpicAic_v1 0 -] |
Solution Exp|n-r|:r L Bl TwinCAT Projectl = 3 JEI Visualization
T r , . 1
@ o-& &= | General | Adapter | EtherCAT | Online | CoE - Online |
Search Solution Explorer (Ctrl+) =«

No Addr  Name State

fal Solution TwinCAT Projectl' (1 project) - ' =
1001 Box | (AXS53400_GPIO 8Bit AL OP

4 o] TwinCAT Projectl
4 @ svstem

i liranea

Figure 11-8

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”.
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= e : [ |
4 =) Device 2 (EtherCAT) gm
+H H: t L, ‘0 Add Mewltem... Ins
2% Image
*8 Image-Info 0 Add Existing Item. . Shift+Alt+A
b 2 SyncUnits ¥  Remove Del
B Inputs
Ch Metld..
bl Outputs ang= e
b E InfoData Save Device 2 (EtherCAT) As...
4 [ Box 1 (:ﬁXES'im—"I Append EtherCAT Cmd |
: E;i?:lgi;p::x Append Dynamic Container
b [l Digital Qutput Online Reset
N Analog Outpu Change Id..
b WeState
Ch T 1
b B InfoData ange 19 -
4 g"J Mappings O Copy Cirl+C .
g’ AX58400GpicAio vl ¥, Cut Ctrl+X [
Paste Crl+V
Paste with Links
This item does not support previe H TRt e BT Ee
= Disable
Figure 11-9

Please assign “Command” and “Type”.
| demonstrate “FPRD” and “UINT” in this example.

P ™

M arme: Crnd 1 [EtherCAT Crnd) i 0k I
Commatd: [ Fix Aiddress Phyzical Read [FPRD] - ] [ Cancel ]
N LCamment:

Type: BYTE 1.0 P
SINT 1.0 %
SINT 1.0
BOOL 1.0
MC.PLCTOMC_CHAMMELSTRUCT_1 1.0
MC.MCTOPLC_AxIS_REF_CAMCOUPLIMGSTATE 1.0
AxB000E_axB000_P_0275_ActveFeedbackéndtemon 1.0
Tclotkd gt o 1.0

(71 Name .

@ c SINTARRZ 20 Pl
oo I0.DFYZ_TIMESTAMPSTATUS 20 £
Figure 11-10
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Double-click “Cmd 1” and setup “Slave Address” and “Address Offset”.
| setup slave address = 0x37 and address offset = 0x12 in this example.

B¢ TwinCAT Project - Microsoft Visual Studio

FILE EDT VIEW FROJECT BULD VISUALIZATION DEBUG TWINCAT TWIMSAFE PLC TOOLS SCOPE  WINDOW
Q- |[E-r - 2 flxﬁl - -| p Attach.. = |Ft|:|c-nu.= 'l']
ol |l L | % | [ <Loeal> -| ¢ | AxS2400GpioAio v 0 | 1 -|| 3] |

HELP
TwinCAT RT (x64) .

Solution Explorer TwinCAT Projectl = x [ Visualization
@ e-d &= _G,mﬂ;suhcmﬂ_
Search Solution Explorer (Ctrl+ P - Description Drats Brechamse
tm Type System = | For Address Fhysical Read (FPRD) - Dieider 1
TeCOM Objects ] 2 Modulo: 0
& MoTIoN Langih: '
+ @l ruc Indexc 1 [ Change... |
4 O Ax38400Gpiofio_v1_0_0
a 5] AX5B400Gpinkio_v1 _0_0 Praject Duafonldt ¥aboes
b [ External Types Slave Address: 55 037 IRG; il
b References A Offr 18 12 Couer: 0
3 DUTs
3 GVLs Logic Address: 1179703 Ox120037
b [ POUs
4 [ VISUs

i Visualization
35 AXSE400Gpioio vl 0 Otme
il GlobalTestList
b Gh Ple_Task (Ple Task)
gl Visualization Manager
b O AX58400Gpiodio_ vl 0 0Instance
| SAFETY
B c++
F 3 o . .
- ) Mame Online Type Size =hddr..  InfOu
4 Yo Devices
4 =¥ Device 2 (EtherCAT)
o Image
*8 [age-Info
[ -] Eyn:Units
[ [nputs =
Error List
b i Outputs s
bl lofaliais T = O Errors 1 O'Warnings ﬂ 14 Messages Clear
b3 Cmd 1 (EtharCAT Cmd)

Description
T T CU0 T OE T A 16Bit) T T T T T -
Figure 11-11
Re-activate the TwinCAT master again.
49

Copyright (C) 2021-2024 Reserved by ASIX Electronics Corporation



AX58400
GPIO / AIO User Guide

A ASIX

w TwinCAT Projectl - Microsoft Visual Studio
FILE EDIT WVIEW PROJECT BUILD VISUALIZATIOM

DEBUG  TWINCAT  TWIMSAFI

-0 Bro-S M XA T -] b Atach. -

-| < | AX58400GpioAio_v1_0_

| @ 2, | |<Local>

o

L Ol TwinCAT Projectl = >0 RIS

Salution Explarer

Search Solution Explorer (Ctrl+;)

5[5 Type System -
e ~e

| Fix Adduess Physical Read (FPRD)

Figure 11-12

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).

,

Memory

Behavior

Start Offeat: 00oa
Length: 0400
Working Counter: 1

Timeout Settings
dentification
FWIMU / S

ESC Rev/Type

nit Commands
i1- Mailbox
i) Distributed Clock

= ESC Access

[T] Auto Reload
[T Compact Fizw
[T Use Fired Addx

Wite

ESC Build

SM/FMMU Cnt

Ports/DPRAM

Features

EthexCAT Blave Controller Type
@ Tnzpecified

@ ERC 10/20

) 1P care

© ET1100

© ET1200

Phys Addr

Configured Station ...

PDI Tpe
© Unspecitied ©
©) Digital (4}
@ BPL(5)

© Bridge (71

16 pC (8, a)
O auC @,
16 wZ (10,8
[N JToN s U]

Ok | [ Cancel

Figure 11-13

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).
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Advanced Settings @
-- Ger?eral Memory
- Mailbox
- Distributed Clock Start Offset: 0100 Offs Dec | Hex Char -
=3 E_SCE’?;;EOS; Length: 0400 0100 ESC Ctr 64513 %01
FPGA Working Couter: {1 0102 ESC ChrlEx 263 [ol07 -
M 0104 o 0000
e ] uto Relosd
[T Compact Tiew Wsite 0108 0 0000
I [ Use Fised Addr 0108 Phys. RW Offset o 0000
I 010a o 0000
EtherCA T S8lave Controller Type
. - 010c ) 0000
@ Tnspecitied
© ESC 1040 010e 0 0000
(| ) IP come 0110 ESC Status 22039 5617 N H
1 CETII 0112 0 0000 . I
) ET1200
0114 o 0000 . e
PLI Type -
| © Unspecifisd © 16 1C (8, a) s e Value | Enum =
(© Digital (4 © 8 uC (9,8 0-2  |Fifosize 7 =
0 S5 - 16 uC (10, ) 3 Low E-Bus jitter 0 Deactive
© Brdge (7)) © 8BuC (11,8
i Second address 1] Deactive =
[ Ok ] [ Cancel ]
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 “0x0037” in UINT data type.
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“ TwinCAT Projectl - Microsoft Visual Studio

TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

FILE EDIT VIEW PROJECT BUILD VISUALIZATION DEBUG  TWINCAT
- B-o-2EP| a9 - - patach. ~ Release  -|| TWinCAT RT (x64) -|| |_
el -l - 3 %, | | <Local> -| 2 i [AX5B400GpicAio w1 0 - (1 ~|| H iy i |
Salution Explnrer TwinCAT Prl.'.-jer'll 4 X MAIN Visualization
a o-g &= | Vasiable | Flags | Ouline
Search Sclution Explorer (Ctrl +
L L] =] t Iv&]‘tﬁi 10027 I
b [J External Types Herwe Valos: e :
b [ References === kit
[3 DUTs Comment
3 GVLs
B [ POUs
4[5y VIsUs
gl Visualization
8 AXS5EA00GpIcAio vl 0 0tme
il GlobalTextlist
b Gh Plc_Task (Plc Task) 43
&) Visualization Manager
b ] AXSBAD0Gpichio vl _0_D Instance
&l SAFETY
G c++
4 g yo
4 "R Devices
4 =¥ Device 2 (EtherCAT)
*8 fmage
*B mage-info
b2 SyncUnits
4 Inputs
bl Cutputs
b [ InfoData
4 I Crd 1 (EtherCAT Crnd)
4 Inputs
B % HEAD
Error List
# CNT
4 T Outputs T - 0 Errors | 1 0Warnings | ) 19 Messages | Clear
Figure 11-15
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12. Shortest EtherCAT Cycle Evaluation

We tried to decrease the TwinCAT cycle to evaluate shortest cycle of AX58400 GPIO / AlO.

Shortest workable cycle of AX58400 GPIO / AlO is “100us” now.

This reference design allocates TX-PDO (3 bytes) and RX-PDO (3 bytes) totally.
Please refer to below figures.

[ Genera | Adapter| EVECAT | Online | CoB - Online|

Hetld: 10121231 | Advanced Settings...
[ Expon Configuration File., ]
[ Syme Undt Assigrment . ]
[ Topology... |
Frame Cmd  Addr Len WC Syme Tt Cytle () Utiizotion (%) Sz / Durstion @s)  Map I
Wo wor 00000 01900 4 0.100
W0 ARM. 0000000810 4 0100
1 0100
0 LEW  0x01000000 3 3 =qdefaults 0.100
0 ERD 0000000130 2 1 0100 a.10 an/aa2 0
912
Mumber Box Name Address Type In Size Out Size  E-Bus (m...
1 Box 1 (AX58400_GPIO_.. 1001  AX58400_GPIOS.. 3.0 3.0
Figure 12-1

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

[ General | Adapter | EtherCAT | Online | o - Online
Ha Addr  Name Siate CRC
. 1001  Boxl (AX50400_GPIO_BBit Al OF 0
Actal State: 92 _ Counter Cyelic Cmened
[ Init | [Foe-Op | [Safe-Op| [ Op | | Send Frames 999339+ 60307
[ CeaCRC | [ ClearFrames | FAiL 10000 + 192
' Lozt Frames I + 0
TR Evors 0 o0
MNumber Box Mame Address  Type In Size Out Size  E-Bus (m...
1 Box 1 (AX38400_GFID_.. 1001 AXSB400_GPIO B.. 3.0 3.0
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.

General EtherCAT DC Process Dwta  Startup  CoE - Online  Oinline

Updlate List Ol Auto Update 9 Single Update
Advanced... All Oljects
Add to Statug.. [Online Data Module OD (Ao Port]:[0
Imdex MName Flags Value Uinit -
+ - 10120 RaPDO assign R =2
+ 10130 T=PDO ssuign RN L e 4
= 1C3240 EM output parameter RO > 32 £
10320 Synichronization Type R 00002 (2
103202 Cycle Time RO D001 B6AD (100000
1C32:04 Synchronization Types supported RO OoedDTF [16415)
1C32:05 Minirmum Cycle Time RO 0001640 (100000)
1C32:06 Calc and Copy Time RO OeDDO00000 [1)
1C32:08 Get Cycle Time R uel2000 (09
1C32-08 Delay Tims R L:00000000 (1)
L3200 Syncl Cycle Time R D001 SEMD [100000)
1C3z208 Shi-Event Missed RO o000 (09
1C32:0C Cyele Time Tao Small RO D000 100
1C32:20 E'..n:_Erm-r RE FAEE
+ SM impit parameter RO - FE
¥ Digital Ingut RO 1
+ 60010 Analog Input RO =12
+ 70000 Digital Cutput RO 14
+ 7000 Analog Output RO 1« ol
Figure 12-3
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13. Using the High Speed Clock (HSE)
13-1 Modify RCC Setting

For this reference design, the HSI is used for default clock source, if higher precision clock is needed, please
follow the steps to change the clock source to an external crystal (HSE).

Step 1: Double clicks on the file below to open STM32CubeMX.
BSP_ROOT\SampleCode\Ax58400_ GpioAio\Ax58400_ GpioAio.ioc

Step 2: Select “Pinout & Configuration > RCC” and enable “High Speed Clock (HSE)” as
“Crystal/Ceramic Resonator” setting.

Pinout & Configuration Clock Configuratio
v Software Pa(

Q ) RCC Mode and Configuration

Runtime contexts:
System Core ~
Coran
: n
BDMA I High Speed Clock (HSE}‘Cryslall’Ceramm Resonator I
CORTEX_M4
CORTEX_M7 Low Speed Clock (LSE) |Disable
DA [ Master Clock Output 1
GPIO [ Master Clock Output 2
IWDG1
WDG2 [ Audio Clock Input (125_CKIN)
MDMA CRS SYNC [Disable
NVIC1
NVIC2 e——
Configuration
0 0 -
@ RcCC Reset Configuration

Figure 13-1
Step 3: Select “Clock Configuration” page, then modify the setting as highlighted in red as below.

System Clock Mux

HSI RC

PLL Source Mux
HEI

o
o)

A
&
<]
T
=
P
E:
<

Input frequency + MHz
nse =
s |—=5e
-fracm
(@]
PLL1 DIVR1 PUP |

DIV

P 15 ~|{xes ~[H 8 v|_| 40

DIVNZ k DIVF2

(=]
-fracn2

Doz

1z

FLLZ DIVR2 e @
DIvi3 FLLZ &
Pz ~|{xese V[ 2 ~ 129 e
DIV DIVF3 — »/OL
Figure 13-2

Step 4: Re-generate the source code, then re-build the target and upgrade the firmware as mentioned
previously.
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14. Firmware Architecture

Below figure shows the simple software architecture of AX58400 GpioAio Reference Design.
All the firmware modules could be classified three parts as below.

Dual Core shared modules
CM7 Core modules
CM4 Core modules

CM7 Core CM4 Core
ax_cfg.h
ax58400.h
|
printd
clicmd
console

<:| <:| CC_SetAnalogQOutput()
CC_GetSwitchlID() EtherCAT
ADIO Manager Slave Stack
Code
cmdcode Code (SSC)
CC_AdioStatusChangeReq() [ [

ax58400 flash .
= CC_AdioControlChangeReq()
ax58400 uart CC_GetDigitallnput()

cc_AdioGetSwitchIDRsp() test CC_GetAnaloglnput()
cc_AdioControlChangeRsp() [ CC_SetDigitaIOutput{)

cc_AdioStatusChangeRsp()

| msgxchg |
{5

Share Memory
(RAM_D3)

Figure 14-1

14-1 Dual Core Shared Modules

These modules are shared by CM4 and CM7 cores, some of shared modules allow be configured as suitable
functions to run on CM4 or CM7 core.

“ax_cfg.h” and “ax58400.h”

These modules provide some configurations and allow developer to allocate suitable shared modules or
functions for CM4 or CM7 core.

“printd”, “clicmd”, “console”, “ax58400_uart” and “test”

These modules provide a serial port (RS232 or USB VCP) for debugging or functional test during the
development stage, it’s also useful for troubleshooting & diagnostics.

“cmdcode” and “msgxchg”

These modules are important for handling the dual core data exchange, the “msaxchg” module provides
a channel configure structure named “MSGXCHG__ChannelConfig_T”, the developer should depend on
the application to allocate channel number and TX/RX buffer size,
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For example, in this reference design, there are three channels will be allocated as below.

B BufOffset field: Indicates the memory offset in Share Memory (.RAM_D3).

B BuflSize field: Indicates the buffer size in bytes for CM4 to CM7 transmit direction.

B Buf2Size field: Indicates the buffer size in bytes for CM7 to CM4 transmit direction.

B Citrl field: Specifies that whether or not to enable data integrity check.

Channel Channel BufOffset | BuflSize | Buf2Size Ctrl
Index Name
0 MSGXCHG_ADIO_PD_CH 0x0000 0x0080 0x0080 0
1 MSGXCHG ADIO CMD_CH 0x0100 0x0080 0x0080 MSGXCHG CTL_CHKSUM
2 MSGXCHG ADIO CFG CH 0x0200 0x0080 0x0080 MSGXCHG CTL CHKSUM
Table 14-1

B Channel 0: This channel is used to exchange process data between dual cores and without
response need from receiver. In this reference design, if there are control data changes in CM4
core, the whole control data will be transmitted to CM7 core, similarly, if there are status data
changes in CM7 core, the status data will be transmitted to CM4 core.

B Channel 1: This channel is used to transmit command data from CM4 to CM7 core and with
response need from receiver. The CM4 to CM7 buffer address is 0x38000100 with 0x80 byte size
and CM7 to CM4 buffer address is 0x38000180, also with 0x80 byte size.

B Channel 2: This channel is used to transmit configure data from CM4 to CM7 core and with

response need from receiver. Similarly, the CM4 to Cm7 buffer address is 0x38000200, CM7 to
CM4 buffer address is 0x38000280, and two buffers have the same size as 0x80 bytes.

Based on these channels, the “cmdcode” module is responsible for providing upper-layer API functions for

application calling. In this reference design, “cmdcode” provided the API functions and dependent channel
index are as below.

CM4 to CM7 API Function

CM7 to CM4 API Function Used Channel Name

CC_AdioControlChangeReq()
cc_AdioStatusChangeRsp()

cc_AdioControlChangeRsp()
CC_AdioStatusChangeReq()

MSGXCHG_ADIO_PD_CH

CC_GetSwitchlID()

cc_AdioGetSwitchIDRsp() MSGXCHG_ADIO_CMD_CH

None

None MSGXCHG_ADIO_CFG_CH

Table 14-2
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By the way, all the allocated channel buffers are mapped to the Share Memory (.RAM_D3), which be
declared in the files as below, the developer can adjust the Share Memory size properly according to the
application.

For Keil_MDK IDE:

BSP_ROOT\SampleCode\Ax58400_GpioAio\MDK-ARM\stm32h755xx_flash_CM4.sct
BSP_ROOT\SampleCode\Ax58400_GpioAio\MDK-ARM\stm32h755xx_flash_CM7.sct

For STM32CubeMX IDE:
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\CM4\ STM32H755ZITX_FLASH.sct
BSP_ROOT\SampleCode\Ax58400_GpioAio\STM32CubelDE\CM7\ STM32H755ZITX_FLASH.sct

14-2 CM7 Core Modules

The CM7 core is responsible for executing ADIO Manager Code and receiving process/control/command data
from CM4 core. The related modules are listed in below.

® ADIO Manager Code

This code is responsible for accessing the input/output data on analog/digital pins, then exchange the
data with CM4 core.

14-3 CM4 Core Modules

The CM4 core is mainly executing SSC stack for handling EtherCAT communication and CiA401 device
profiler. It includes the modules as below.

®  EtherCAT Slave Stack Code (SSC)
This stack is generated by ETG’s SSC tool.
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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 © 2021-2024 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, fitness for a particular purpose, and non-infringement.

Designers must not rely on the absence or characteristics of any features or registers marked “reserved”,
“undefined” or “NC”. ASIX reserves these for future definition and shall have no responsibility whatsoever for
conflicts or incompatibilities arising from future changes to them. Always contact ASIX to get the latest
document before starting a design of ASIX products.

TRADEMARKS

ASIX, the ASIX logo are registered trademarks of ASIX Electronics Corporation. All other trademarks are the
property of their respective owners.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany.
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HASIX

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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