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* Welcome to today's lecture on the installation of STM32 and other related tools.

» Today, we will explore how to set up a development environment for STM32 microcontrollers, which are
widely used in embedded systems.

« By the end of this session, you will learn how to install the necessary software, including IDEs and toolchains,
and configure them to begin your journey in microcontroller programming.

» This hands-on experience will give you the foundation to start creating your own projects using STM32 and
similar devices.

Let's dive in and get started!

https://lwww.st.com/content/st_com/en/ecosystems/stm32cube-ecosystem.html
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 Initial project configurations (STM32CubeMX)

[ Why choice of STM32CUbelDE

J Nowadays, everything is embedded in STM32CubelDE

STM32 IDEs
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ﬁ Libraries for STM32 Tet la'ngech
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d Libraries normally contain source (.c) and header (.h) files for programming

STM32 microcontrollers

A
o HAL+LL
Options Available @ Application
d Hardware Abstraction Layer (HAL) Wi
O Low Level Layer (LL) @

d Board Support Package (BSP) Standalone LL layer n

separate files

1 Register Based Programming 0 :

- Core Drivers )




What can you do with STM32? Tetla’ngech

Embedded Systems Technology

https://lwww.st.com/content/st_com/en.html
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Common data types available for stm32 microcontrollers
1. Char
[ Character eg char somevariable = ‘a’;
[ Many characters eg char manychar [5] = “Hello”;
2. Signed: int8_t, int16_t, int32_t, int64_t
[ Both positive and negative integers
Qint8_t (28 =256, 256/2 = 128).
J Eg int8 t used for integers that range between -128 & 128
3. Unsigned; uint8 _t, uint16 _t, uint32_t, uint64 t
M Only positive integers. uint16 t (21 =65,536).
d Eguintl6_t used for integers that range between 0 & 65,535
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Installations for STM32 Tetla'ngech
T

J Create an account to download software from stm32 website
https://www.st.com/content/st com/en.html

[ Download STM32CubelDE & STM32CubeProgrammer

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

https://www.st.com/en/development-tools/stm32cubeprog.htmi

d STM32CubeMx: a tool to set and graphically program all STM32 boards and products
d STM32CubelDE: The free IDE to develop STM32 software
d ST32CubeProgrammer: a tool to load/spy software in STM32 memory
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https://www.st.com/content/st_com/en.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubeprog.html

ﬁ STM32CubelDE Perspectives
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1. Device Configuration

perspective
 Select microcontroller
 Set pinouts configuration
 Select STM32 Peripherals
 Configure initial settings

J Generate Code

Pinout & Configuration
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E Handson_Test - F4_Blink_LEDY Core/Src/main.c - 5TM32CubelDE

2_ Programming perSPECtive File Edit Source Refactor Navigate Search Project Run  Window Help

N HR BB @S- E-C -0 A MI I SRE TN
. 5 Project Explorer E31 = B8 [g mainc 2 m F4_Blink_LED.ioc
J Program stm32 microcontroller 2%y 8 619/
[ Blink_Led 62 * @brief The application entry point.
~ [ F4 Blink LED 63 * @retval int
. - YR % Binaries 64 */
 Everything Performed during initial W, B ot
w 2 Core 66 {
. . . . & Inc 67 /¥ USER CODE BEGIN 1 */
configuration is turned into code ve s 68
%;":{:’3‘;‘1}“ aLmepe 69 /¥ USER CODE END 1 */
-nalmsp. 70
i 1 i [€] stm32tdox it.c 71 /* MCU Configuration-----------------"-"-"-"--"-~"-~-~"-~-~-~——-
[ main file (main.c) e 7
B 3;::?;m32f4mc 73 /* Reset of all peripherals, Initializes the Flash

 Program flow in main.c = st 74 HAL_Init();
g W ' I * 3 Drivers 75 . | |
= Debug 76  /* USER CODE BEGIN Init */
F4 Blink LED.ioc
N s x| 77 . | |
D Header flles ( h fllES) | F4 Blink LED Debug.launch 78  /* USER CODE END Init */
) | STM3ZF41TRETH_FLASH.IM 79
|33 STM32F411RETX_RAM.Id 8@ /¥ Configure the system clock */

J Why build/compile (C/C++ faster

than other programming languages)



3.Debug Perspective
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Run, Pause, terminate program. ® Break points to check status of program

E Handson_Test - Test/Core/Src/main.c - 5TM32CubelDE
File Edit Source Refactoer Mavigate Search Project Run Window Help
i | @{i@'ihl %= o> N3 e|E RGO Ui E s F Y
A
%5 Debug 2 {5 Project Explorer = S = 0 [g main.c &3
v [ Test [STM32 Cortex-M C/C++ Applidatiof] 58
w 112 Test.elf [cores: 0] S9=
3 * (ibri icati try point.
w f# Thread #1 [main] 1 [core: 0] (Sispanded : Breakpoint) 58 ) @brief The application entry pein
= .. : 61 * @retval int
= main(} at main.c:72 T 2000444 62 ® g
g arm-none-eabi-gdb (8.3.1.201912f11) 653= int main(void)
g ST-LIMK (ST-LIMEK GDEB server) 64 {
. 65 /* USER CODE BEGIN 1 */
Terminate 6 |
67 J* USER CODE EMD 1 ¥/
Pause 63
69 /* MCOU Configuration---------cemenen--
7
Run 71 /* Reset of all peripherals, Initialig
72 | HAL Init();
73
74  /* USER CODE BEGIN Init */
75
76 /* USER CODE END Init */
77
78 /¥ Configure the system clock */




Blink On-board LED

i >
[ Toggle (Blink) — Change the status of a GPIO pin

HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOx, uint16_t GPIO_Pin) @

HAL GPIO_TogglePin(Port Number, Pin Number)
 Sample application: Blink LED (Turn LED on & off)

A

Quick Getting Started — Turn LED on & off

Tet la’ngech
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[ Open project
 Close project

-~

J Switch workspace

\;/? \Q\}é .“ A
3 Export project Q

h
o w8

O Import project
I Project properties
J User code

J Location of firmware & drivers

 Show project in file system
J Active project
J Clean, Build
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J Examples provided by STM32
J How to load STM32 examples =

.-:"‘.:; .. A ‘
0 Post build files (.bin, .hexfiles) ‘ o

setting

h
o w8

J Reset perspective
J Debugging tools (Breakpoint,

step-over, step-into, terminate,

suspend, etc)
d Updates (STM32cubeide,
firmware packages)

J Live Expressions



A tool to load/spy software in
STM32 memory

J Software loads code to target
STM32 MCU through ST-Link
debugger

J Upgrade firmware for ST-Link

) Erase data from STM32 MCU

J Set various code protection levels

) Efficient tool for custom & mass

production of PCBs

STM32CubeProgrammer Tetla’ngech
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[T sTM32CubeProgrammer — O x
i 0 P
: o no vy = Ay

Memory & File editing

Device memory | Open file +

Add.. | 0x080000 | ¥ | .. | Ox400 Data ... A »  Find .. 0x

Address 0 - 8 C ASCII
0x08000000 20000560 08002391 08002139 08002138 .. .#..9!..;!..
0x08000010 0800213D 0800213F 08002141 00000000 =!..720..Al......
0x08000020 00000000 00000000 OO000000 0BO02143 ............ cl..
0x08000030 08002145 00000000 08002147 08002149 E!...... G!..I!..
0x08000040 080023FD 08002401 08002405 08002409 y#...5...%5...%..
0x08000050 0800240D 08002411 08002415 08002419 .5...5...5...8%..
0x08000060 0800241D 08002421 08002425 08002429 .5..!5..%$..)8..
0x08000070 08002420 08002431 08002435 08002439 -$..18..5%..98%..

Log Live Update  Verbosity level (@ 1 2

21:58:29 : Revision ID : Rev A

21:58:29 : Debug in Low Power mode is not supported for this device.

21:58:29 : UPLOCADING OPTION BYTES DATA ... Target information
21:58:29: Bank : Ox00 B

21:58:29 : Address : 0x40023c14

21:58:29; Size 8 Bytes

21:58:29 : UPLOADING ...

21:58:29: Size 1024 Bytes

500 0 A eleden N0000000

Bootloader Version



The Internet has everything: Tetla'ngech
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Copilot/Google/Chatgpt/YouTube it

@® howtoblinkanled x [ STM32

C @ google.com/s

3 Give a man a fish, you feed him for a day.

Google how to blink an led in stm32 x & Q

Teach him to fish, and you feed him for life.

Q, Al [ Videos [& Images (& News & Shopping i More Tools

D The internet has EVGFYthing, you can get most |A.=:c-ut214.oooresmts{o.slse.:c-ncls:: |

program and use HAL functions to blink a LED on the NUCLEO-L476RG board.

of the code to guide you. Now o ar bl

1. create a new project using STM32CubeMX_

2. configure a project in STM32CubeMx and generate the initialization code.
3. update the project code in STM32CubelDE using HAL functions.

4 execute a project in debug mode.

5. make a LED blink.

https://wiki.st.com » stm32mcu » STM32StepByStep:Step...
STM32StepByStep:Step2 Blink LED - stm32mcu - ST Wiki

© About featured snippets + @ Feedback

] Videos

S’fga ; How to Blink a LED | #5 STM32 GPIO output
am E & YouTube - Terminal Two

Feb 17, 2021

10 key moments in this video

— = — ® i it - 1




Task: Trainees Tet la'ngech

o
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 Blink the LED five times every second
Details:
K Blink the LED five times every second.
J Use a delay of one minute between the
blinks.
d Get familiar with sipi



Contact Us

Get In Touch With Us

Contact Us

For more information and inquiries

Plot 1828 Block 210
Kyebando Central, Kampala-Uganda

& <O

tetlangech@gmail.com

www.tetlangech.com

& [

f L 4 m @tetlangech

“Transforming Lives Through Advanced Embedded Systems Technology”’
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