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Today’s lab goal:
* Introduction of lab hardware
* |IDE setup



Hardware Overview

* Building blocks consisting of:

- Base board (green)

- Communication board (red)

- Application board (blue)

* Cryptography support (for PV285) violet

* Interconnection - cabling
* Suplemental items - uSD
* Debugging tools - logic analyzer
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Hardware - Base boards
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Hardware — Base boards

More base boards in testing state - available for
standalone work:

- ATmega 328

« ESP-32

* Raspberry Pico

* Universal board for 5V powered MCUs
* Universal board for 3V3 powered MCUs



Haradware - Communication
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Hardware - Applications
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* For bare-metal programming
* Lightweight - Arduino IDE
* Heavy duty - STM Cube
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* Use your fi.muni account
« https://www.fi.muni.cz/tech/account.html.cs
* Data should be stored in cloud
* Today’s goal: configuration and test of the IDE
« Application: just blinking the LED
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« Download and install Arduino IDE:

https://www.arduino.cc/en/software
Available for Windows, Linux, and MAC
Currently, we use release 1.8.19

Latest available release 2.3.3


https://www.arduino.cc/en/software

P

File -» Preferences
Additiona Boards Manager URLSs:

* http://dan.drown.org/stm32duino/package_STM32duino_inde
X.json

- Beare, more STM32 cores available

Tools —» Board —» Boards Manager
« STM32F1xx/GD32F1xx

Tools —» Board - STM32F1 Boards (Arduino STM32)
* Generic STM32F103C series


http://dan.drown.org/stm32duino/package_STM32duino_index.json
http://dan.drown.org/stm32duino/package_STM32duino_index.json

BasIic example

* File - Examples = 0.1 Basic = Blink
* Tools » Upload Method: = STLIink

« Sketch - Verify/Compile

» Sketch = Upload



BasIic example

void loop() {
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on
delay(1000); /[ wait for 1000 ms
digitalWrite(LED BUILTIN, LOW); // turn the LED off
delay(1000); /[ wait for 1000 ms

}



* Task: change the delay time in assymetric way, e.qg.,
2000 ms HIGH state, 100 ms LOW state

* Observe the result
* Explanation?



BasIiC example
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» Offered by STMicroelectronic
* Covers all STM32 MCUs
- C/C++

* Based on Eclipse - similarity with Simplicity Studio,
MCUxresso, Code Composer Studio, ...

* Used also for ST-Link SW upgrade
* Can help to install ST-Link drivers
* MCU specific libraries downloaded on per project basis
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q STM32CubelDE Launcher X

Select a directory as worksface

STM32CubelDE uses the workspadQdirectory to store its preferences and development artifacts.

v
Vol s T B/ home/karel/STM32CubelDE/workspace_1.8.0 A Browse...

Use this as the default and do not ask again

* Recent Workspaces
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« Download from STMicroelectronic:

. htltps://www.st.com/en/development-tools/stm32cubeide.ht
m

* Current release: 1.16.1
* Older release installed on KYPO PCs
« Registration needed (and recomended)


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

LAB - STM32CubelDE x
File Edit Source Refactor MNavigate Search Project Run Window Help

= @ Information Center 2 == I S

& STM32CubelDE Home

Welcome to STM32CubelDE

What's new

STM32U5 ultra-low-power MCU series
with comprehensive STM32Cube ecosystem

®
Quick links

B Access to Videos

E Read STM32CubelDE Documentation

[ Getting Started with STM32CubelDE




STM Cube -

STM32 Project x

Target Selection

(4, STM32 target or STM32Cube example selectionis required

MCU/MPU Selector

Features Block Diagram Datasheet Buy

STM32F103C8T6 — | = o

[ Arm Cortex-M0

[ Arm Cortex-M0o+

[ Arm Cortex-M3

[0 Arm Cortex-M4

[ Arm Cortex-M4 + Arm Cortex-M0+

STM32U5 ultra-low-power MCU series
with comprehensive STM32Cube ecosystern

[0 Arm Cortex-M7
I Arm Cortex-M7 + Arm Cortex-M4
[0 Arm Cortex-M33

MCUSs/MPUs List: 1912 items Display similar items ) Export
Series v
- | | Reference [Marketin... X|unit Price..x] _Board _X] Package x| Flash x| _Ram x| 10 x| Frea_ x|
| ) | vr STM32F03... STM32F03... Active 0.722 LOFP48 32kBytes 4 kBytes 39 asMHz  ®
Y STM32F03... STM32F03... Active 0.874 LOFP48 64kBytes 8 kBytes 39 48 MHz
O sTM32F0 ¥ STM32F03... STM32F03... Active 1.331 LQFPag 256 kBytes 32 kBytes 37 48 MHz
[ sTM32F1 ¥ STM32F03... STM32F03... Active 0513 TSSOP20  16kBytes 4 kBytes 15 48 MHz
[ sTM32F2 v STM32F03... STM32F03... Active 0.627 LoFP32 32kBytes 4 kBytes 25 48 MHz
T— v STM32F03... STM32FO3... Active 0,912 Ny .LQFPG4 64kBytes BkBytes 55 48 MHz
v STM32F03... STM32FO3... Active 1454 LQFPG4 256 kBytes 32 kBytes 51 48 MHz
[ sTM32F4 ¥ STM32F03... STM32F03... Active 1.174 LQFPas 16 kBytes 4 kBytes 39 48 MHz
[ 5TM32F7 v STM32F03... STM32F03... Active 1226 LOFP48 32kBytes 4 kBytes 39 48 MHz
[ STM32G0 w STM32F03.., STM32F03... Active 0.939 WLCSP25  32kBytes 4 kBytes 20 48 MHz
O sTM3264 r STM32F03... STM32F03... Active 0.861 TSSOP20  16kBytes 4 kBytes 15 48 MHz
¥ STM32F03... STM32F03... Active 0.913 TSSOP20  32kBytes 4 kBytes 15 48 MHz
O sTM32H7 v STM32F03... STM32F03... Active 0.887 UFQFPN28 16 kBytes 4 kBytes 23 48 MHz
I sTM32L0 :

<)

Cancel Finish




STM Cube - getting started

STM32 Project x

€ Empty project name is not supported

Project

Project Name: [ |

Use default location
Location: fhome/karel/STM32CubelDE/LAB Browse...
Options
Targeted Language
o C C++
Targeted Binary Type
O Executable () Static Library

Targeted Project Type
O STM32Cube () Empty

® < Back Next > Cancel Finish
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STM Cube - getting started

LAB - Device Configuration Tool - STM32CubelDE X

File Edit Mavigate Search Project Run Window Help
ﬁv[ﬁ][{@ @v&v@:ﬁ;vﬁv%vﬁgv_vv*rw* v v B

Q '® =[O
5 Project Explorer 2 = B [[*LABlioc 2 = g
SRE=SA'ANN- I Pinout & Config
~ [[3 LAB1 v Software Packs v Pinout
b il Includes Q : {4 Pinout view 2= Systern view
- @ Core T |
b e inc )
¥ & Src System Cao... »
[ main.c
» [g stm32fixx_hal_msp.c Analog >
b g stm32fIxx_it.c )
Timers >
b g syscalls.c
b [g sysmem.c Connectivity >

b [g system_stm32fhxx.c
b (= Startup
b (2 Drivers Middleware >
[ LAB1.ioc
[T STM32F103C8TX_FLASH.Id

Computing
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* Main.c
while (1)
{

// LED OFF
HAL GPIO_WritePin(GPIOC, GPIO_PIN_13, GPIO _PIN _SET);
HAL Delay(100); // Dealy in ms
// LED ON
HAL GPIO_WritePin(GPIOC, GPIO_PIN_13, GPIO_PIN_RESET);
HAL_Delay(100); // Dealy in ms



Please consider both Arduino IDE and
STM Cube
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