Stiredoskolska technika 2024

Setkani a prezentace praci stiedoskolskych studenti na CVUT
Zaciname programovat STM32

Pavel Viana, Tomas DoroSenko, Jaromir Krasny

Stfedni primyslova Skola elektrotechnicka
Jecna 30, Praha 2

Motivaci naSeho piispévku je ukazat , ze programovani profesiondly pouzivanych c¢ipt
STM32 neni tak obtizné, jak se mlZe po otevieni tisicistrankového referenéniho manualu
zdat.

Je pravda, Ze jiz existuji publikace, které o praci s STM32 pojedndvaji. Tyto knihy ale maji
mimo pifednosti i své nedostatky. Prakticky vSechny jsou cizojazy¢né, coZ samo o sobé miize
byt naptiklad pro stiedoskolského studenta problémem. Odborné cizojazyéné knihy jsou v CR
Spatné€ dostupné a jejich cena nebyva ptizniva. Nahlédneme-li do nékterych z nich, zjistime,
ze mnohdy ani nepokryvaji vSechny zakladni periferie kontroléru.

Mnoho stfedoskoldkii ma jiz zkuSenosti s programovanim osmibitového mikrokontroléru
ATmega, ktery je zakladem Arduina. Pouzivaji pfitom Arduino IDE s jazykem Wiring
vychézejicim z C++. Mohou své zkuSenosti s programovanim v prostfedi Arduino IDE vyuZit
1 pi1 programovani STM32, pokud toto prostfedi mirn€ upravi:

Pridani STM32 do Arduino IDE
1- Spustime Arduino.cc IDE. Klikneme na "File" v menu a pak na "Preferences".
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Preferences

Settings  Network

Sketchbook location:

sketchbook Browse
Editor language: System Default ~w | (reguires restart of Arduino)

Editor font size: 12

Interface scale: Automatic | 100 = [%  (requires restart of Arduino)

Theme: Default theme - | (requires restart of Arduino)

Show verbose output during: compilation upload

Compiler warnings: Al w

[] Display line numbers [J Enable Code Folding

Verify code after upload [ Use external editor

Check for updates on startup Sawve when verifying or uploading

[] Use accessibility features

Additional Boards Manager URLs: | https://github. com/stm32duino/BoardManagerFiles fraw/dev jpadkage_stmicroelectronics_index.json i

More preferences can be edited directly in the file

C:\5TM32\arduino\arduino-1.8. 13Yportable\preferences. txt

(edit only when Arduina is not running

OK Cancel

Otevie se "Preferences" ,pak pridame nasledujici do pole "Additional Boards Managers
URLs" :

https://qgithub.com/stm32duino/BoardManagerFiles/raw/main/package stmicroelectronics ind
ex.json

Potvrdime "OKk"

2- Klikneme na "Tools" v menu a potom "Boards > Boards Manager"
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https://github.com/stm32duino/BoardManagerFiles/raw/main/package_stmicroelectronics_index.json
https://github.com/stm32duino/BoardManagerFiles/raw/main/package_stmicroelectronics_index.json

@ sketch_jun18a | Arduine 1.8.9 (Windows Store 1.8.21.0)

File Edit Sketch Tools Help

sketch_jun18a

vold setup()
[/ put wyour

vold loop() {
[/ put wyour

Otevie se board manager a vidime seznam instalovanych a dostupnych boards.

Auto Format

Archive Sketch

Fixx Encoding & Reload
Manage Libraries...
Serial Monitor

Senial Plotter

WiFi101 / WiFiNIMNA Firmware Updater

Board: "Arduino Yuan"
Port
Get Board Info

Programmer: "AVRISP mkll"

Burn Bootloader

Vybereme "Contributed"” .

Ctrl+T

Ctrl+5Shift+|
Ctrl+Shift+M
Ctrl+5Shift+L

Arduine ¥in o

Boards Manager...
Arduino AVR Boards
Arduino Yan

Arduino/Genuino Uno

Arduino Duemilanove or Diecimila

Arduino Nano

Arduino/Genuino Mega or Mega 2360

Arduing Mega ADK
Arduino Lecnardo
Arduino Leonardo ETH
Arduino/Genuine Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

LilyPad Arduine USE
LilyPad Arduino

Arduino Pro or Pro Mini
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@ Boards Manager

Type | Contributed I

S5THMB Cores

by STMicroelectronics

Boards included in this package:
Nucleo_85S208RB, Nucleo_BL152R.8.

Cnoline Help
More Info

STM32 MCU based boards

by STMicroelectronics

Boards included in this package:

Nucleo-144, Nucleo-564, Nucleo-32, Discovery, Eval, STM22MP1 series coprocessor, Generic STM22F0 series, Generic STM32F1
series, Generic STM32F2 series, Generic STM22F3 series, Generic STM22F4 series, Generic STM32F7 series, Generic STM32G0
series, Generic STM32G4 series, Generic STM22H7 Series, Generic STM22L0 series, Generic STM22L1 series, Generic STM32L4
series, Generic STM32L5 series, Generic STM22WR series, Electronic speed controllers, LoRa boards, 2D printer boards, Generic
Flight Controllers, Garatronic-McHobby, Midatronics boards.

Cnline Help
More Info

Close

Vybereme "STM32 MCU based boards" a klikneme na install.

& Boards Manager *

Type |Coniributed !

STHB Cores

by STMicroelectronics version 0.1.0 INSTALLED
Boards included in this package:
Nucleo_85208RB, Nucleo BL152RS8.

Online Help
More Info

STM32 MCU based boards

by STMicroelectronics version 2.0.0 INSTALLED

Boards included in this package:

Nucleo-144, Nucleo-64, Nucles-22, Discovery, Eval, STM22MP1 series coprocessor, Generic STM32F0 series, Generic STM32F1
series, Generic STM32F2 series, Generic 5TM32F3 series, Generic STM22F4 series, Generic STM32F7 series, Generic STM32G0
series, Generic STM22G4 series, Generic STM32HY Series, Generic 5STM32L0 series, Generic 5TM32L1 series, Generic STM32L4
series, Generic STM32LS series, Generic STMZ2WE series, Electronic speed controllers, LoRa boards, 3D printer boards, Generic
Flight Controllers, Garatronic-McHobby, Midatronics boards.

Online Help

More Info

Remove

Close

Poté, co je instalace dokoncena a zobrazi se "INSTALLED .

Muzeme zaviit Board Manager.
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& sketch_may05a | Arduino 1.8.13 — m| X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_may05 Fix Encoding & Reload
wvoid setup() Manage Libraries... Ctrl+Shift+| .
// put your Serial Monitor Ctrl+ Shift+ M
} Serial Plotter Ctrl+Shift+L

WiFi101 / WiFININA Firmware Updater

Board: "Arduino Yin" : Boards Manager...
} Port Arduino AVR Boards »
Get Board Info STM32 boards groups (Board to be selected from Tools submenu 'Board part number’) Nucleo-144
Programmer: "AVRISP mk/l" » Nucleo-64
Burn Bootloader Nucleo-32
Discovery
Eval

STM32MP1 series coprocessor
Generic STM32FD series
Generic STM32F1 series
Generic STM32F2 series
Generic 5TM32F3 series
Generic STM32F4 series
Generic STM32F7 series
Generic 5TM32G0 series

on COM:

Nyni mizeme najit STM32 boards package v menu "Board" .

Vybereme sérii naseho startkitu : Nucleo-64 / Nucleo-144 / Discovery / ...
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& sketch_mayD3a | Arduino 1.8.13 _
File Edit Sketch Tools Help

Auto Fermat Cirl+T
Archive Sketch
sketch_may0s Fix Encoding & Reload
void setup() Manage Libraries... Ctrl+Shift+|
PHE SRR eerial Monitor Ctrl+Shift=M
1 Serial Plotter Ctrl+Shift+L
void loop() | WiFi101 / WiFiNIMA Firrnware Updater
// put your Board: "Mucleo-64" »
1 Board part number: "Nucleo FO30R8" 4 ®  MNucleo FO30RS
U(S)ART support: "Enabled (generic 'Serial’)" 3 MNucleo FOTORE
USE suppeort (if available): "None” i Nucleo FO72ZRB
USE speed (if available): "Low/Full Speed" 5 MNucleo FO91RC
Optimize: "Smallest (-Os default)” : Mucleo F103RB
C Runtime Library: "Newlib Nano (default)” 3 MNucleo F302R8
Upload method: "Mass Storage” ] Mucleo F303RE
Port Mucleo FADTRE
Get Board Info Muclec FAT1RE
Programmer Mucleo FA46RE

Mucleo GOTIRE
MNucleo G431RB
Mucleo G4T4RE
Nucleo LO53RE
Mucleo LOTIRZ
MNucleo L152RE
Mucleo L433RC-P
MNucleo L452RE
Mucleo L452RE-P
Mucleo LATBRG
P-MNucleo WB33RG

Burn Bootloader

Pak vybereme konkrétni startkit v submenu "Tools" a mizeme zacit programovat. Pfitom
muzeme vyuzivat velké mnozstvi knihoven napsanych pro Arduino. Na druhé strané jsme tak
ochuzeni o knihovny a vzorové piiklady poskytované vyrobcem ¢iptt STM32 firmou
STMicroelectronics.

Miuzeme si proto z [01] stahnout a poté nainstalovat free STM32 Cube IDE a naucit se ho
pouzivat pomoci free tutorialu [02] a nebo si zakoupit knizky v ¢estin€ od pana ing.Skiivanka
[03], [04], [05] a [06]. Pokud nebudeme chtit instalovat zadné IDE, mtizeme pouzit free on-
line IDE [07] .

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

[02] https://deepbluembedded.com/stm32-ecosystem-development-environment-setup/
[03] https://www.programujemekontrolery.cz/knihy/zdolejte_jednocipy_profesionalu.html
[04] https://www.programujemekontrolery.cz/knihy/bez_knihoven.html

[05] https://www.programujemekontrolery.cz/knihy/freertos.html

[06] https://www.programujemekontrolery.cz/knihy/lowpower.html

[07] https://studio.keil.arm.com/auth/login

6/6

4 on COM3E



https://www.st.com/en/development-tools/stm32cubeide.html
https://deepbluembedded.com/stm32-ecosystem-development-environment-setup/
https://www.programujemekontrolery.cz/knihy/zdolejte_jednocipy_profesionalu.html
https://www.programujemekontrolery.cz/knihy/bez_knihoven.html
https://www.programujemekontrolery.cz/knihy/freertos.html
https://www.programujemekontrolery.cz/knihy/lowpower.html
https://studio.keil.arm.com/auth/login

