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1 Introduction

EECONE project https://eecone.com/eecone/home/ work package 4, task 4.3 is investigating
measures to support second life of electronics due to modular design.

Work package 4 task 4.4 is investigating measures to support extension of life of electronics
due to methodology of support used custom platform to adapt for the in-time-evolving design
tools and embedded Linux Petalinux operating system.

UTIA AV CR, v.v.i. (Institute of Information Theory and Automation of the Czech Academy of
Sciences, in short UTIA) is not-for profit research institute located in Prague, Czech
Republic. UTIA is involved as partner in both tasks, T4.3 and T4.4.

Both EECONE tasks require specification of comparable reference systems which are based
on modular HW with potential for “second life” by reuse of modules or use cost optimized
PCB HW without modularity.

Systems (with HW modularity or low cost single PCB) should be capable to perform similar
challenging tasks. Systems have to be capable to accelerate in HW Al inference algorithms
with video camera input for edge application like person detection, face detection, car-make
or car-type detection and graphical output to on X11 desktop of an remote PC connected by
wired Ethernet in a local network.

Systems should also support remote monitoring and remote user control from a PC
connected by wired Ethernet in a local network.

The investigated measures and methodologies to support “second life” of electronic modules
(T4.3) and measures to support extension of life of electronics (T4.4) due to methodology of
support used custom platform to adapt for the in-time-evolving design tools and embedded
Linux PetaLinux operating system. We target developers designing the final commercial, Al
inference based edge applications, mainly in the area of home automation.

Based on these requirements UTIA have selected two types of systems:
e Low cost systems. See [2], [3]
¢ Modul based systems. See [4] and [5].

Both compared types of systems use STMicroelectronic STM32H573I-DK board for:

e local system control on small graphical touch screen display

e remote system control from www browser based on www-server or secure
communication based on mqtt client. Board is supported by STMicroelectronic CubeMX
SW framework and also by NetXDuo SW framework on top of ThreadX OS and FileX SW
package.

The MCU used on STM32H573I-DK board is a 40nm chip with 32 bit ARM M33 MCU
operating with 250 MHz clock, 2 MBytes of program flash memory and 640 KBytes of RAM.

Compared systems use 16nm AMD ZynqUltrascale+ device with 64 bit ARM A53

Microprocessor and programmable logic in the same device and Petalinux OS.

e Low-cost systems have an AMD ZynqUItrascale+ device and DDR4 with all peripheral
interfaces soldered on a single, low cost PCB

o Module-based systems have an AMD ZyngUIltrascale+ device and DDR4 soldered on an
4x5 cm module connected by connectors to a carrier board with all peripheral interfaces
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1.1 Low cost systems used by UTIA in EECONE T4.3 and T4.4

[1]

STM32H5731-DK

https://www.st.com/en/evaluation-
tools/stm32h573i-dk.html

Local or remote
system control
(www-server or
secure mqtt client)

for [2], [3]

[2] | TEO802-02-1BEV2-A https://shop.trenz- AMD Vitis Al 3.0
electronic.de/en/TE0802-02- AMD DPU in PL
1BEV2-A-MPSoC-Development- USB camera,
Board-with-AMD-Zyng-UltraScale- | remote X11
ZU1EG-and-1-GB-LPDDR4?c=474 | desktop

[3] | TE0802-02-2AEV2-A MPSoC Development Board mit AMD Vitis Al 3.0
AMD Zyng™ UltraScale+™ ZU2 AMD DPU in PL
und 1 GB LPDDR4 | Trenz USB camera,
Electronic GmbH Online Shop (EN) | remote X11
(trenz-electronic.de) desktop

N VNNYNEN .
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https://shop.trenz-electronic.de/en/TE0802-02-1BEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU1EG-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474
https://shop.trenz-electronic.de/en/TE0802-02-2AEV2-A-MPSoC-Development-Board-with-AMD-Zynq-UltraScale-ZU2-and-1-GB-LPDDR4?c=474

1.2 Module based systems used by UTIA in EECONE T4.3 and T4.4

[1] | STM32H573I-DK

TEO0701-06

Carrier Board for Trenz
Electronic 4 x 5 Modules
TE0821 or TE0820

https://www.st.com/en/evaluation-
tools/stm32h573i-dk.html

https://shop.trenz-
electronic.de/en/TE0Q701-06-
Carrier-Board-for-Trenz-Electronic-
4-x-5-Modules?c=261

Local or remote
system control
(www-server or
secure mqtt client)
for 2-1, 2-2
Carrier Board for
range of 4x5 cm
modules [3], [4].

[4] | TE0821 Module:

17 module types
(to be supported)

https://shop.trenz-
electronic.de/en/Products/Trenz-
Electronic/TE08XX-Zyng-
UltraScale/TE0821-Zyng-
UltraScale/

AMD Vitis Al 3.0
AMD DPU in PL
USB camera
FULL HD HDMI
display or remote
X11 desktop

[5] | TEO820 Module:

100 module types
(to be supported)

https://shop.trenz-
electronic.de/en/Products/Trenz-
Electronic/TEQ8XX-Zyng-
UltraScale/TE0821-Zyng-
UltraScale/

AMD Vitis Al 3.0
AMD DPU in PL
USB camera
FULL HD HDMI
display or remote
X11 desktop
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https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
https://shop.trenz-electronic.de/en/Products/Trenz-Electronic/TE08XX-Zynq-UltraScale/TE0821-Zynq-UltraScale/
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This application note [1] and the accompanying evaluation package describe web server
running on STM32H573I-DK board. It serves for remote control and remote monitoring of
systems [2], [3], [4] and [5]. It is available for free public download from UTIA server
dedicated to UTIA contributions to EECONE project:
https://zs.utia.cas.cz/index.php?ids=projects/eecone

This application note [1] and the accompanying evaluation package will be also available for
free public download in format of wiki tutorial on Trenz-Electronic wiki server:
https://wiki.trenz-
electronic.de/display/PD/Vitis+Al+and+Vitis+Acceleration+Tutorials+with+Trenz+Electronic+
Modules

1.3 Objective of this Application Note and Evaluation Package

This application note [1] and the accompanying evaluation package describe and support:

¢ |Installation and use of STM32CubelDE framework on Win 11 Pro PC.

o Power supply options for the STM32H573I-DK board.

e Description of the reference web server. Web server is using NetX Duo and FileX
frameworks and ThredX OS. Web content is stored on STM32H573I-DK SD card. It
is managed by FileX framework. It is using PC compatible FAT32 file system.

It is using DHCP server of the local network to get the automatic IP address
resolution.

e Description of modifications of the reference web server to implement simple HW
reset for systems [2], [3], [4] and [5].

e Support for HW remote reset. It can be initiated by user of a web-page displayed on
a web-browser client running on a remote PC. PC is connected to the same local
Ethernet network. This PC is using same DHCP server to get IP address resolution.

2 Installation of STM Development Tools and Packages

2.1 Installation of STM32CubelDE
Go to:

https://www.st.com/en/development-tools/stm32cubeide.html

Install the latest release of the Integrated Development Environment for STM32:

STM32CubelDE

Version: 1.14.1

Build: 20064 20240111 1413 (UTC)

(C) 2024 STMicroelectronics ALL RIGHTS RESERVED

2.2 Installation of STM32CubeMX
Go to:

https://www.st.com/content/st com/en/stm32cubemx.html

Install the latest release of the STM32Cube initialization code generator

STM32CubeMX
Version: 6.10.0
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2.3 Installation of STM32CubeH5 Firmware Package
In STM32CubeMX, install STM32CubeH5 Firmware Package V1.1.1

STM32CubeH5 Firmware Package
Version: 1.1.1

2.4 STM32H573I-DK Discovery Kit Documentation
Go to:

https://www.st.com/en/evaluation-tools/stm32h573i-dk.html

and download STM documentation for STM32H5731-DK Discovery kit with
STM32H57311K3Q MCU.

Links to the most useful documents:

UM3065: Getting started with STM32CubeH5 for STM32H5 Series

UM3132: Description of STM32H5 HAL and low-layer driver

UM2298: STM32Cube BSP drivers development quidelines

Getting started with STM32H5 security

Security with STM32H5

3 Reference Web Server based on NetX Duo and FileX

The NetX Duo Web Server Appliction provides an example of Azure RTOS NetX Duo stack
usage on STM32H573G-DK board. It shows how to develop Web HTTP server based
application.

3.1 Nx_WebServer

The Nx_WebServer application is designed to load files and dynamic web pages stored in SD
card using a Web HTTP server.

The reference code provides all required features to build a compliant Web HTTP Server.

The main entry function tx_application_define() is called by ThreadX during kernel
start, at this stage, all NetX and FileX resources are created.

A NX_PACKET_POOL NxAppPool is allocated

A NX_IP instance NetXDuoEthlplnstance using that pool is initialized

A NX_PACKET_POOL WebServerPool is allocated

A NX_WEB_HTTP_SERVER HTTPServer instance using that pool is initialized
The ARP, ICMP and protocols (TCP and UDP) are enabled for the NX_IP instance
A DHCP client is created.

The application then creates 2 threads with different priorities:
e NxAppThread

(priority 10, PreemtionThreashold 10) :

created with the TX_AUTO_START flag to start automatically.
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e AppServerThread

(priority 5, PreemtionThreashold 5) :

created with the TX_DONT_START flag to be started later.
e LedThread

(priority 15, PreemtionThreashold 15) :

created with the TX_DONT_START flag to be started later.

The NxAppThread starts and perform the following actions:
e Starts the DHCP client

e Waits for the IP address resolution

e Resumes the AppServerThread

The AppServerThread, once started:

e Fx_media_open.

e Starts HTTP server.

e Each command coming from client (browser) is treated on the callback
webserver_request_notify_ callback.

The LedThread, once resumed from the dashboard:
e Green Led is toggling.
e Messages are printed on PC PuTTY terminal.

3.2 Create and Compile Reference Nx_WebServer project
Copy reference Nx_WebServer project

<install_path>\STM32Cube\Repository\STM32Cube_FW_H5_V1.1.1\Projects\STM32H573I-
DK\Applications\NetXDuo\Nx_WebServer\

to new directory Nx_WebServer_0 created at the same level of the directory structure:

<install_path>\STM32Cube\Repository\STM32Cube_ FW_H5_V1.1.1\Projects\STM32H573I-
DK\Applications\NetXDuo\Nx_WebServer_0\

Open STM32CubelDE tool:
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Select: File & Import -  Existing Projects into Workspace
Click on Next

[ Impart = O *
Select y
Create new projects from an archive file or directory. H
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[} File System
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3 [= Install
» [= Run/Debug
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@ < Back Finish Cancel

Click on Select Folder
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« > v 88« Projects » 5TM32H5731-DK » Applications » MetXDuo > Mx_WebServer 0 ~ (] Search MNx_WebServer_0 yel
Organise Mew folder = - e

ToD4s Name - Date modified Typ

7 STM32H573_DK_app_note 7 metadata 09/02/2024 08:29 File
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{5 Project Explorer =8 mainc X = H Zzout. x @Bul. = B
o
& F § 1 /* USER CODE BEGIN Header */ BV o % 3
« [ STM32CubelDE 28/ | 20 app_threadc.h
+ 4 Binaries 3 AR AR AR AR AR A AR R AR AR AR R AR A AR A AR AR AR AR AR AR AT AR RARREK o manh
5 @' Includes 4 * Bfile app_netxduo.c 3 stringh
- 5 * Bauthor MCD Application Team .
~ (= Application - n y . 4 _write(int, const unsign
6 * @Bpbrief NetXDuo applicative file g
v & User - i fputc(int) s int
> (= AZURE_RTOS 8 * @attention # PUTCHAR_PROTOTYPE
v (= Core a| = # PUTCHAR_PROTOTYPE
> g 2pp_threadu.c 10 * Copyright (c) 2023 STMicroelectronics. # PUTCHAR PROTOTYPE
5 [ main.c 11 % A1l rights reserved. @ TeConfig: ETH TePacket
> [8 stm32hSxx_hal_msp.c 12 = ® DMARxDscrTab: ETH DI
> [§ stm32hSxx_hal imebast 13 * This software is licensed under terms that can be found in the LICENSE file ® DMAWDscrTab: ETH DI
> [§ stm32hdx_it.c 14  * in the root directory of this software component. @ heth: ETH_HandleTypeD
> [ syscalls.c 15 * If no LICENSE file comes with this software, it is provided AS-IS. @ hsd1:5D_HandleTypeDe
> [ sysmem.c 16 = @  huartl: UART_HandleTy|
> [8 benitialize_low_Jevel S LT AR AR AR AR AR AR A A AR KRR R A A A Rk AR A AR AR AR KRR AR A ¥t SystemClock_Configivel
5 = FileX 8 ++3 MX_GPIO Init(void) : voi
3 = NetXDuo 199 /* USER CODE END Header */ 45 MICETH_Init(void)  void
5 = Startup 20 /* Includes * +45 MX_SDMMC1_SD_Init{vc
5 = Debug 21 ginclude "app threadx.h" 4§ MX_USART] UART Initty
» @& Doc i "T“”i“:e :m‘f"h"b" 48 MX_ICACHE_Init(vaid) :
5 (= Drivers i #include "string. & mainvoid): int
3 = Middlewares - P . & Coctrmlack Confintin
> = Release
[ Mx_WebServerioc I8 Prob.. £ Tasks B Coms.. X [Prop. = B |5 Build Analyzer % zZ Static Stack Analyzer (&) Cyclomatic Complexity = ¢ =08
STM32CubelDE.launch =
TV IDE (e X |4 5| LAEE = B/&| ™ B~ STM32CubelDE.elf - /STM32CubelDE/Release - Feb 9, 2024, 8:41:05 AM
ubelDE (1).Jlaunc] CDTBuild Console [STM32CubelDE] !
i STMIZHST3IIKH_FLASH.ld Lol B3 - i=x—  Memory Regions| Memory Detals|
128368 368 139928 268664 41873 Region Start address End address Size Free Used Usage (%)
Finished building: default.size.stdout
B RAM 0x20000000 Ox2009FFFF 640 KB 503 KB 137KB Bl
Finished building: STM32CubelDE.list EHFLASH 0x08000000 CxDBFFFE 2MB 1.88 MB 125.72KB J6.14%
08:41:06 Build Finished. 0 errors, 0 wa
[€] /STM32CubelDE/Application/User/Core/main.c

P g
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On PC, copy web content from directory Web_Content

<install_path>\STM32Cube\RepositoryASTM32Cube_FW_H5_ V1.1.1\Projects\STM32H573I-
DK\Applications\NetXDuo\Nx_WebServer_0\Web_Content\

to SD card formated as FAT32. It will be two files and one directory. These files define the

WWw page content.

about.html
dashboard.html
[assets]

Inset SD card to STM32H573G-DK board.

3.3 Test of Reference Nx_WebServer on STM32H573G-DK board
Connect STM32H573G-DK board to PC by USB C cable to CN10 USB STLINK connector.

Nx_WebServer runs on STMicroelectronics STM32H573G-DK board Revision:

MB1520-H573I1-B02.

Nx_WebServer uses USARTL1 to display logs.

The PC PuTTY terminal configuration:

¢ BaudRate = 115200 baud
Word Length = 8 Bits
Stop Bit=1

Parity = None

Flow control = None

In case of PUTTY terminal, select option: Implicit CR in every LF

Category:

& PuTTY Configuration

= S_essiu:nn

- Teminal

- Keyboard
- Bell

- Features
= Window

- Appearance
- Behaviour
- Tranglation
[#- Selection
- Colours

= Connection

.. Data

- Proxy

- 55H

- Serial

- Telnet

- Rlogin

- SUPDUP

About

? X

Options contralling the terminal emulation

Set various terminal options
B Auto wrap mode inttially on
[CJ DEC Origin Mode initially on
B Implicit CR in every LF
[ Implicit LF in every CR
8 Use background colour to erase screen
[ Enable blinking text
Answerback to "E:
PuTTY

Line discipline options

Local echo:

O Auto () Force on () Farce off
Local line editing:

O Auto () Force on () Farce off

Remote-contralled printing
Printer to send ANSI printer output to:

| v
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Open reference Nx_WebServer project in STM32CubelDE tool.

Rebuild project for release and load compiled executable into target memory

Reset STM32H573G-DK board.

The board IP address “IP@” (assigned by the DNS server of the local network) printed on
the PC PuTTY terminal.

COMYT - PuTTY — O *

¢ Home page is displayed on PC browser after entering the url:

http://IP@/about.html

signaw processin
= P g https://sp.utia.cas.cz

UTI.A Akademie véd Ceské republiky © 2024 UTIA AV CR, v.v.i.

Ustav teorie informace a automatizace AV CR, v.v.i. Al disclosure and/or reproduction rights reserved



['[ﬁ m D MNet¥Duo WebServer Demo %  + - 8 =
G

() A Mot secure | 192.168.13.241/about hitml

NetXDuo WebServer Demo

Product Qverview

P e 2 8

b

L7 @

O

kits iz 2 complete demon:

The STMIZH5S73IG-DK Discoversy ian and development platform for the STM32ZHET2IK30 microcontraller, festuring an ARMEI2-bit CortecE-M23
conewith TrustZoneE, frecuency up 20 2500Hz, 2-Mirytes of embedded Flash memory and 540 Kirytes of SRAM, 35 well 35 smart periphersd resources.

All Features

STM32HET2NK20 microcantraller faaturing 2Mbyte of Flash memory
= 154" TFT 240 piosls colored LCD
Ethernet compliant with IEEE-202.3-2002

U5E Full-Speed +
UI5B Type-C Sink/Source up to 15WI{EW3A)

= 5Al sudic cadec

snd &40 Kbytes of SRAM in UFBGALTE 25 package
LED Backlight znd touch Fanel

One ST-MEMS digital micraphone
512-Mbit Octsl-3F1 NOR Flash memory
Fan-out dauzhterboard

"Wi-Fi modiule 802,11 b/z/n compliant
Four user LEDs

= User 3nd reset push-buttons

=  Baard connectors:

@
=
i
i
1
]
3l

C LU5E Type-C

Ethernet RJ45

Steren hesdost fzck including anzlog microphone input.

miicraSD card

TAG connector 10-pin footprint

Arm® Cortex™ 10-pin 1.27 mm-pitch debuz connector aver STDC 14 footorint
Armi® Cortec® MIPI-20 connector (SWDITAG TRACE)

ARDUING® Unp V3 svpansion connectar

5TMod+ expansion connectar

& & &8 & 8 8 & & & &

PmiadT Type-24 and Type-44 expansion connectar

e Audia MEMS dauzhterboard expansion connectar
= Flexible power-supohy options: ST-LINK, LISB VBLIS, ar external sowrcss
= On-boa

d STLINK-VIE debugzer/programmer with USE re-enumeration capability: mass storage, irtus! COM part, and debuz part
ble withthe STM32CubeHS MO Package

= Suppartofawide chaice of Integrated Development Emvironmeents (IDEs) including LART, Kail®, and STM22CubeIDE

= Comprehensive free softvane libraries snd examples

22Cu

About the demo

this demo is 3 WebServer running an the STM32H573G-DK bosrd using the Net¥Dua API. The WebServer offers 2 webpazes.

- : thiz page giving an oversll description of the dermc ard the
- asimphe dashbasrd interface to let the user:
@ Manitor some parformance infos collacted from the Thread and NetkDua, These infos sre updsted each 3 s2conds via JCuery AJAX requests.
@ Perform a simple action on the boend, that is toggling thegreen led, using 3 togzle s

h butban,

8

Nate: To correctly display the webpage, b -should b to the internet.

Dashboard is displayed on PC browser after entering the url:

http://IP@/dashboard.html

signaw processing

https://sp.utia.cas.cz

Akademie véd Ceské republiky . © 2024 UTIA AV CR, v.v.i.
Ustav teorie informace a automatizace AV CR, v.v.i.

All disclosure and/or reproduction rights reserved



System Performance

1101 RTOSINFO
e
e

E Resumptions: 0

1111 Suspentions:0
Idle Returns:
1270791200
Non Idle returns

11084227584

NPTRAFFIC
=

@ Total Bytes Sent
1115308
Total Bytes
Received :
3018062
Total
connections : 57

g fﬂ im| D NetXDuo WebServer Demo x |+ 2z g &
< O M A Notsecure | 192.168.13.241/dashboard... @ A a3 M = % 9
= NetXDuo WebServer Demo 2 &

CONNECTION
INFO

IP ADDRESS :
192.168.13.241
CONNECTION
PORT: 80

Total
Disconnections

NetkDuo Packet Pool
Availahle

Actlofs A

LEDs

toggle the green led on the board

@ on

e On dashboard, you can use mouse to control if Green LED blinking or not.
e On dashboard, you can also watch dynamically updated text information and graphical.
information about some threadx and netxduo middleware paramemeters.

Error status is indicated by Red LED in these cases:

SD card is not inserted

www content files are not present on the SD card

Ethernet cable is not connected

IP address assignement is not resolved by the DNS server
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4 Remote Reset Web Server

The remote reset Web Server application is based on the reference Web HTTP server based
application decribed above. It serves for remote reset of the Vitis Al 3.0 inference system [2],
[3], [4] or [5].

Copy reference Nx_WebServer project

< install_path>\STM32H573 DK eval package\sw\ANx_WebServer_3\

to new directory Nx_WebServer_2 created at the same level of the directory structure:

<install_path>\STM32Cube\RepositoryASTM32Cube_FW_H5_ V1.1.1\Projects\STM32H573I-
DK\Applications\NetXDuo\Nx_WebServer_2\

Import project located in directory Nx_WebServer_2 to STM32CubelDE tool and compile.
On PC, copy web content from directory Web_Content

< install_path>\STM32H573_DK_eval_package\sw\Nx_WebServer_3\Webh_Content\

to SD card formated as FAT32. It will be two files and one directory.
These files and files in the assets directory define the www page content:

about.html
dashboard.html
[assets]

Inset SD card to STM32H573G-DK board.

¢ Open the remote-reset Nx_WebServer project in STM32CubelDE tool in directory

<install_path>\STM32Cube\Repository\STM32Cube_ FW_H5_V1.1.1\Projects\STM32H573I-
DK\Applications\NetXDuo\Nx_WebServer_2\

e Rebuild project for release and load compiled executable into target memory.

o Reset STM32H573G-DK board.
The board IP address “IP@’ (assigned by the DNS server of the local network) printed on
the PC PuTTY terminal.

e On dashboard, you can use mouse to control if Remote RESET is pressed or not.
If pressed, Green LED is lighting (without blinking).

e On dashboard, you can also watch dynamically updated text information and graphical
information about some threadx and netxduo middleware paramemeters.

Error status is indicated by Red LED in these cases:

SD card is not inserted

www content files are not present on the SD card

Ethernet cable is not connected

IP address assignement is not resolved by the DNS server
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@ @ O [ NetXDuo WebServer Demo X | @ www.google.com - Search X ‘ G masopust 2024 - Hledat Google: X ‘ + = 2 &
< O M A Not secure | 192.168.13.241/dashboard.htm Q AT a3 M = % o
a
= EECONE Web GUI (based on NetXDuo WebServer) Q
System Performance - Ry &
111 RTOS INFO A TCPTRAFFIC CONNECTION INFO \
- YN
Resumptions : ® Total Bytes Sent : —
4025479151 37995 3
Suspentions : Total Bytes Received: IP ADDRESS : TN
4025479151 11200 192.168.13.241 =
Idle Returns : Total connections: 16 CONNECTION PORT:
4025479151 Total Disconnections : 0 80
Non Idle returns :
4025479151
U
Thread's Run Count
0 RESET control Thread
Actions
Remote RESET
Use ONLY if Linux local filesystems are unmoted and A53is in
Power down state. To reach it, use command: halt.
Off
v

IV e, VAN . RS N VN

4.1 Modifications of the reference Nx_WebServer

Definition of RESET_TE_Pin.

Reset wire is connected to pin 7 of PMOD connector with ground connection pin 11 of the
PMOD connector CN6. See shematic sheet 12 of 15 available from:

https://www.st.com/en/evaluation-tools/stm32h573i-dk.html#cad-resources
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https://www.st.com/en/evaluation-tools/stm32h573i-dk.html#cad-resources

@ © O B 004pd x |+ o
C @ O File | CyUsers/kadle/STM32Cube/Repository/20024,pdf Q| g B (/]
=Y v | Y Daw v @ Read sloud | Ask Copilot -+ @ 2 e | @D a9 Blo @ *q
PERIPHERALS &
VoD
USER BUTTON T USER LED PMOD -]
L
1. '
KsenuLes
USERWAKE-UP BUTTON + t’
9 PMODI 1 1 7 PMODI1L
PAODY 7 PMODIZ
T PMODS et &
10 proramrn A w
cion w3 SDALCEV1-1U2 l w— 6 2] I
s ook SR PMOD
.
|00 shouldbe placed lose ta heMCU
10pfand 1K should be placed close to the button.

STMOD+

I
pvonl 1 P PMODIL PO —
7 2 PMODTZPilG -
2 2 ol
vons 3] 3 3 [ N L {1
oz N TER—G 1)
. s 21s (2]
. DN UAKT KIS N = s
STRODF S} - %0 LR
3 z
SAMUD MOl Fis MIsOs O U E— T
STMODFIDSDA Lo 0 {10 20 e STMOD#2)
Socket 10X2 STM{d+
il
I}

Reset wire connected to pin 7 of PMOD connector (PMOD11) is driven by pin PH9 of the
STM32HS5 device.

The RESET_TE_Pin is configured to STM32H5 device pin PH9 to control pin 7 of the PMOD
connector CN6.

File: main.c

Add this additional code, starting from line 386:
/*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(RESET_TE_GPIO_Port, RESET_TE_Pin, GPIO_PIN_SET);
/*Configure GPIO pin: RESET_TE_Pin */
GPIO_InitStruct.Pin = RESET_TE_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT _PP;

/I GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_OD;

/I GPIO_InitStruct.Pull = GPIO_PULLUP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(RESET_TE_GPIO_Port, &GPIO_InitStruct);

Please notice, that RESET_TE_Pin is configured as pin capable to drive the signal to “1” and
to “0”. This helps to reduce sensitivity to electronic noice, but it also means, that the reset
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button on systems [2], [3], [4] and [5] cannot be manually pressed (connected to zero), if the
RESET_TE_Pin is set to “1”. This could demage the STM32H5 device.

Alternatively, RESET_TE_Pin can be configured as open collector pin with internal pullup
resistor by this alternative specification:

[*Configure GPIO pin Output Level */

HAL_GPIO_WritePin(RESET_TE_GPIO_Port, RESET_TE_Pin, GPIO_PIN_SET);

/*Configure GPIO pin: RESET_TE_Pin */
GPIO_InitStruct.Pin = RESET_TE_Pin;

/I GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT _PP;
GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_OD;
GPIO_InitStruct.Pull = GPIO_PULLUP;

/I GP1O_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;

It drives the RESET_TE_Pin signal to “1” only by the with internal pullup resistor. This makes it
more sensitive to electronic noice, but the reset button on systems [2], [3], [4] and [5] can be
manually pressed (connected to zero), even if the RESET_TE_Pin is set to “1” by the internal
pullup resistor.

Danger of demage for the STM32H5 device is resolved, but the reset wire must be shiled
agains the electromagnetic noise in this case.

Change of defines for RESET_TE_Pin

File: main.h

Modify text starting from line 60 from:

I* Private defines */
#define LED_GREEN_Pin GPIO_PIN_9

#define LED_GREEN_GPIO_Port GPIOI

#define LED_RED_Pin GPIO_PIN 1
#define LED_RED_GPIO_Port GPIOF
To:

/* Private defines */
#define LED_GREEN_Pin GPIO_PIN_9
#define LED_GREEN_GPIO_Port GPIOI

#define LED_RED_Pin GPIO_PIN_1
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#define LED_RED_GPIO_Port GPIOF

#define RESET_TE_Pin GPIO_PIN_9
#define RESET_TE_GPIO_Port GPIOH

RESET_TE_Pin is configured to STM32H5 device GPIO pin 9 (GPIO_PIN_9) in Bank H
(GPIOH) to control pin 7 of the PMOD connector CN6.

Modification of messages on terminal
File: app_netxduo.c
Change text starting from line 462:
else if (strcmp(resource, "/LedOn") == 0)
{
printf(" Loggling Green Led On \n");
tx_thread_resume(&LedThread);
}
else if (strcmp(resource, "/LedOff") == 0)
{
printf(" Loggling Green Led Off \n");
HAL_GPIO_WritePin(LED_GREEN_GPIO_Port, LED_GREEN_Pin, GPIO_PIN_SET);

tx_thread_suspend(&LedThread);

}
To:

else if (strcmp(resource, "/LedOn") == 0)

{
printf(" Remote A53 RESET and Green Led: On \n");
tx_thread_resume(&LedThread);

}

else if (strcmp(resource, "/LedOff") == 0)

{
printf('" Remote A53 RESET and Green Led: Off \n");
HAL_GPIO_WritePin(LED_GREEN_GPIO_Port, LED_GREEN_Pin, GPIO_PIN_SET);
HAL_GPIO_WritePin (RESET_TE_GPIO_Port, RESET_TE_Pin, GPIO_PIN_SET);
tx_thread_suspend(&LedThread);
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Reset signal has to have constant level. No toggling.

Change from function call HAL_GPIO_TogglePin to function call to HAL_GPIO_WritePin
File: app_netxduo.c

Change function LedThread_Entry starting from line 561.:

void LedThread_Entry(ULONG thread_input)
{
(void) thread_input;
/* Infinite loop */
while (1)
{
HAL_GPIO_TogglePin(LED_GREEN_GPIO_Port, LED_GREEN_Pin);
/* Delay for 500ms (App_Delay is used to avoid context change). */
tx_thread_sleep(50);

}

}
To:

void LedThread_Entry(ULONG thread_input)
{
(void) thread_input;
/* Infinite loop */
while (1)
{
HAL_GPIO_WritePin(LED_GREEN_GPIO_Port, LED_GREEN_Pin, GPIO_PIN_RESET);
HAL_GPIO_WritePin(RESET_TE_GPIO_Port, RESET_TE_Pin, GPIO_PIN_RESET);

/* Delay for 500ms (App_Delay is used to avoid context change). */
tx_thread_sleep(50);

¥
}

Finally, increase maximum number of times the DNS Client will query the current DNS
server. The default value 3 is changed to safer value 10 to support also slow Ethernet
networks.

File: nx_user.h
Change from line 1470:

/* The maximum number of times the DNS Client will query the current DNS server
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before trying another server or aborting the DNS query.
The default value is 3. */

J*

#define NX_DNS_MAX_RETRIES 3

*/

To:

/* The maximum number of times the DNS Client will query the current DNS server
before trying another server or aborting the DNS query.
The default value is 3. */

#define NX_DNS_MAX_RETRIES 10
4.2 Modifications of www page definition files

Changes made to www page definition files are minimal.

Changes demonstrate simplicity of modifications in text editor. Modified www page definition
files are stored on the SD card with FAT32 file system.
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