Vhodno izhodne naprave
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VIN projekt - STM32-CubelDE projekt, USART, GPIO
(LED, tipka), BSP

m STM32H7 Discovery board in ostale platforme

m Osnovna projekta v CubelDE:
1 CubeMX (HAL knjiznica) — STM32H7

m CubeMX — grafi¢ni konfigurator in generator osnovne kode
m osnovni projekt (GPIO - tipka, LED diode, USART)

o https://qgithub.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic

11 BSP (HAL knjiznica) — STM32H7

m BSP - Board Support Package
0 Zbirka gonilnikov za naprave na plos¢i (LCD, Touch, Audio, SDRAM, ...)
o1 Ni najbolj kompatibilen s CubeMX

m BSP — osnovni demo projekt (Touch, LCD demo)

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo
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ARM Cortex Mx — Programski model
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"
VIN LAB in VIN Projekt — Osnovna platforma

STM32H750B-DK Discovery razvojni sistem

*Arm® Cortex® core-based microcontroller with 128 Kbytes (STM32H750XBH6)
of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

*4.3” RGB interface LCD with touch panel connector
*Ethernet compliant with IEEE-802.3-2002, and POE
*USB OTG FS with Micro-AB connector
*SAl audio codec
*One ST-MEMS digital microphone
*2 x 512-Mbit Quad-SPI NOR Flash memory
*128-Mbit SDRAM
*4-Gbyte on-board eMMC
*1 user and reset push-button
*Fanout daughterboard
*2 x FDCANs
*Board connectors:
* USB FS Micro-AB connectors
*  ST-LINK Micro-B USB connector
* USB power Micro-B connector
* Ethernet RJ45
» Stereo headset jack including analog microphone input
* Audio header for external speakers
*  Arduino™ Uno V3 expansion connectors
* STMod+

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STM Discovery F4 (Cortex M4)
*STM32F407VGT6 microcontroller featuring 32-bit
Arm® Cortex®-M4 with FPU core, 1-Mbyte Flash memory and
192-Kbyte RAM in an LQFP100 package
*USB OTG FS
ST MEMS 3-axis accelerometer
*ST-MEMS audio sensor omni-directional digital microphone
*Audio DAC with integrated class D speaker driver
*User and reset push-buttons
*Eight LEDs:
+LD1 (red/green) for USB communication
+LD2 (red) for 3.3 V power on
*Four user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
*Board connectors:
*USB with Micro-AB
*Stereo headphone output jack
+2.54 mm pitch extension header for all LQFP100 1/Os
for quick connection to prototyping board and easy
probing
*External application power supply: 3V and 5V

IN Projekt — Dodatna platforma

STM32F407 ST Discovery
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Delo na STM32F4 razvojnem sistemu
Prikljucitev :
« Mini USB priklop na krajsi stranici, svetita rdeCi LED diodi

Poseben zacetni projekt za STM32F4 (e-udilnica) :
 dodajanje vsebine (main.c): \

@
L
m CubelDEWorkspace - STM32_USB_Key LED/Core/Src/main.c - STM32CubelDE &
G &
File Edit Source Refactor Navigate Search Project Run Window Help &
OrvHEle~&A~Rislsdgrad~dr@~rH~0~v@~vdy~{dRET Hviivoroy @ -
&5 Project Explorer % B%T § =0 @manc x :
» O CubelDE_Workspace A 103 o €
& belo 105 1+ USER CODE BEGIN WHILE */ .
> [@ Node_V4 (in node_v4) 106 while (1)
v 12 Sluzba 107
s [ CAN_IEX Module 108
> & CAN_IEX Module_bak 109 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12); M-k USB
© I H7-85P1CD-0S 110 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN 13); IKIro
111 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_14);
> i ORLab-STM32 112
> = ORLab-STM32H7 113 KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_©); vcom-port
» = ORLab-STM32H7 _bak 114 HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, KeyState);
> (> RALab-STM32H7 ﬁz
> [0STM32_USB Key AdvDebug 117 snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
» [ STM32_USB Key_FreeRTOS_AdvDebug 118 CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));
» = STM32CubelDE_Adv_Debug 119
~ 12 STM32F4_Discovery VIN_Projects 120 /* USER CODE END WHILE */ B
5 & Audio_playback_and._record 121 STM32 CubelDE, STM32F4 (izbrana dokumentacij
122 /* USER CODE BEGIN 3 */
> [ Buzzer PWM_Demo 123 HAL_Delay(1008@); Ramvoin sist
» [E CAN_IEX_Module_Base 124y T azvojni sistem —-—--------
> [ CAN_IEX_Sniffer 125 /* USER CODE END 3 */
> [ Initial_Breadboard_VIN Eg } @] STM32 CubelDE

. - @ | ORLab-STM32 - GitHub repozitorij
Lastni viri :

ﬁ User Manual Discovery kit stm32f407vg Uploaded 8/11/21, 12,58

'i DataSheet_stm32f407vg Uploaded 8/11/21, 12.56

https://github.com/LAPSyLAB/STM32F4 Discovery VIN Projects B reference Menual mouso-stm326407417 usesced s 257

= Programming_Manual_pm0214-stm32-cortexm4-mcus-and-mpu

'i Arm Cortex-M4 Processor Datasheet Short Uploaded 29/10/21, 15.00
https://github.com/LAPSyLAB/STM32F4 Docs_and_Examples

--------- Cortex-M arhitektura, zbirnik -----------

i ARM Cortex-M for Beginners ARM 2017 Uploaded 28/10/21, 1450

https://github.com/LAPSyLAB/ORLab-STM32
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q — Ostale platforme
STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

All features

. Easy-to-use app with immediate functionality for the following motion and R, & Sl
environmental sensor applications: :

. Pedometer optimized for belt positioning

. Baby crying detection with Cloud Al learning

. Barometer / environmental monitoring

*  Vehicle / goods tracking

. Vibration monitoring

. Compass and inclinometer

. Sensor data logger
. Expert Mode with additional sensor app parameter settings
. Compact board with the following high precision sensors:

. Digital temperature sensor (STTS751)

e  6-axis inertial measurement unit (LSM6DSOX)

. 3-axis accelerometers (LIS2DW12 and LIS3DHH)

. 3-axis magnetometer (LIS2MDL)

e  Altimeter/ pressure sensor (LPS22HH)

. Microphone / audio sensor (MP23ABS1)

. Humidity sensor (HTS221)

. Ultra-low-power ARM Cortex-M4 microcontroller with DSP and FPU
(STM32L4R9)

. Bluetooth application processor v5.2 (BlueNRG-M2) which replaces the
SPBTLE-1S Bluetooth Smart connectivity v4.2 module of the board previous
batches

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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— Ostale platforme
STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

STEVAL-MKSBOX1V1

CRESSURE - TEMPERATURE
LPs22HH B~ ~ SENSOR
& STTS751
AUDIO SENSOR
s | | MP23ABS1 —_

SPBTLE-1S '|_ | *—“
LY
MICROCONTROLLER A COELEROMETER
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N
3D ACC+GYRO -IJ-\“
__=—| "Lsmepsox~1¥~
ACCELEROMETER
LIS3DHH —_
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| | MAGNETOMETER
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{ SENSOR
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https://www.st.com/en/evaluation-tools/steval-mksbox1v1.html
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= Ostale platforme

STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

The loT made easy

SensorTile.box has 3 operational modes

VGRAJENE APLIKACIJE

Primeri vgrajenih aplikacij, dostopnih v Entry Mode nacinu aplikacije STE BLE Sensor:

e Preprosta aplikacija za Stetje korakov s pomocjo merilnika pospeska
e Zaznavanje otroskega joka
o zaznavanje otroSkega joka preko mikrofona, prizig LED diode/opozorilo na
aplikaciji, ko je jok zaznan
e Barometrska aplikacija

Discovery sensors functionalities Configure and Develop specific functions using o omogoéa dodatno ponastavljanje senzorjev za temperaturo, tlak in vlago,
using pre-defined functions define new apps development environment prejete meritve prikaZe grafiéno v obliki
Sledenje prevazanim dobrinam, stanje v vozilu
; Program - from Smartphone - * je p ! )
No need to program anything 9 with objocs y Enter the powerful STM320DE o s primernimi tipali (npr. merilnik vlage) merimo pogoje, katerim bi bili
potencialno izpostavljeni izdelki, prevazani v nekem vozilu
v e Vibration monitorin
KAJ VSE OMOGOCA APLIKACIJA? g

o dolo€imo neko sprejemljivo meritev tresljajev, ki jih zaznamo z merilnikom
pospeska - o morebitnih odstopanjih obvestimo uporabnika in zabelezimo

V realnem ¢asu s pomocjo senzorjev zaznava stanje v okolju, risanje grafov na podlagi dogodek
podatkov, shranjevanje podatkov v oblak - cloud logging. e Compass and inclinometer
_ — _ _ o belezenje sprememb v orientaciji SensorTile.box-a tekom Casa, graficni
prikaz meritev (npr. spremembe v smeri neba, naklon)
Stop plotting Pressure TILEBOX
’ Address: C2:49:EB:2B:F5F6
/ ’ il Update interval: 5.0 5 Change Te: BurisniTha B
¥ e S @ @&
mee et i ' Azure I6T - ST Web Dashb... .’) Real; -97 dbm - L \ j
g Azure T zaznavanje shranjevanje kompas
} " o . pedometer  oioskegajoka  podatkov

| ge: 0

S, i IBM Watson IoT - Quickstart Chargi

g 1 o
i‘,..’....s....&...... \BM Watson lT Voltage: 0.000 V -R g

1009.04mBar 5270 % Prossurs (e} Current: not avail L)
Generic MQTT d .
b 5 Pressary: 1008.19 (mBar) —= ——] nadzorovanie nadzorovanje ;
.E. u..?... S " P ¥ ..f... ek o # & o i I Sensor vozil, surovin aklivnost
T e okolja fusion '

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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" J
VIN Projekt — Ostale platforme STM32F769 ST Discovery

STM Discovery F7 (Cortex M7)

*STM32F769NIH6 microcontroller featuring 2 Mbytes of Flash
memory and 512+16+4 Kbytes of RAM, in BGA216 package
*On-board ST-LINK/V2-1 supporting USB reenumeration
capability

*USB ST-LINK functions: virtual COM port, mass storage, debug
port

qualified
aws d;ﬂllce

*4" capacitive touch LCD display with MIPI® DSI connector (on
STM32F7691-DISCO only)

«SAl audio codec

*Two audio line jacks, one for input and one for output e Lol EE: q rm
*Stereo speaker outputs 3 b ' :

_ | , 1 =h MBED
*Four ST MEMS microphones on DFSDM inputs It SN . i Enablad

*Two SPDIF RCA input and output connectors

*Two push-buttons (user and reset)

*512-Mbit Quad-SPI Flash memory

+128-Mbit SDRAM

*Connector for microSD card

*Wi-Fi or Ext-EEP daughterboard connector

*USB OTG HS with Micro-AB connector

*Ethernet connector compliant with IEEE-802.3-2002

*Arduino™Uno V3 connectors
VIN - LV 16 © Rozman FRI

https://www.st.com/en/evaluation-tools/32f769idiscovery.html



https://www.st.com/en/evaluation-tools/32f769idiscovery.html
https://www.st.com/en/evaluation-tools/32f769idiscovery.html
https://www.st.com/en/evaluation-tools/32f769idiscovery.html

"  NVINProjekt — Ostale platforme
STM Discovery MP1 (2xCortex A7 + 1xCortex M4) ST Discovery STM 32M P1 57C

*«STM32MP157 Arm®-based dual Cortex®-A7 32 bits +
Cortex®-M4 32 bits MPU in TFBGA361 package
*4-Gbit DDR3L, 16 bits, 533 MHz

*1-Gbps Ethernet (RGMII) compliant with IEEE-802.3ab STM3 2 MP 1
*USB OTG HS STM 32

*Audio codec
*4 user LEDs
2 user and reset push-buttons, 1 wake-up button
*5V /3 AUSB Type-CTM power supply input (not provided)
*Board connectors:
*Ethernet RJ454 x USB Host Type-AUSB Type-
CTM DRPMIPI DSISMHDMI®Stereo headset jack
including analog microphone inputmicroSDTM cardGPIC
expansion connector (Raspberry Pi® shields capability)
*ARDUINO® Uno V3 expansion connectors
*STM32CubeMP1 and full mainline open-source Linux® STM32
MPU OpenSTLinux Distribution (such as STM32MP1Starter)
software and examples
4" TFT 480 x 800 pixels with LED backlight, MIPI
DSISM interface, and capacitive touch panel
*Wi-Fi® 802.11b/g/n
*Bluetooth® Low Energy 4.1

VIN - LV 17 © Rozman FRI
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VIN projekt - STM32-CubelDE projekt, USART, GPIO
(LED, tipka), BSP

m STM32H7 Discovery board in ostale platforme

[- Osnovna projekta v CubelDE: }
1 CubeMX (HAL knjiznica) — STM32H7

m CubeMX — grafi¢ni konfigurator in generator osnovne kode
m osnovni projekt (GPIO - tipka, LED diode, USART)

o https://qgithub.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic

11 BSP (HAL knjiznica) — STM32H7

m BSP - Board Support Package
0 Zbirka gonilnikov za naprave na plos¢i (LCD, Touch, Audio, SDRAM, ...)
o1 Ni najbolj kompatibilen s CubeMX

m BSP — osnovni demo projekt (Touch, LCD demo)

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo

VIN - LV 18 © Rozman FRI
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CubelDE: delo na STM32 sistemih o o e et o &

New Alt+Shift+N> | %

Vzpostavitev za€etnega projekta : e :
- Uvoz obstojeéega (npr. BSP) & e :
* Open projects from File System

[I import Projects from File System or Archive m} X

Import Projects from File System or Archive B

« Select project(s)

|
)
|
)
! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
|
!
|
)

Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\Cubel DE\STM32F4_Discovery VIN v ‘ Directory... Archive...
[ type filter text | Select All
"
Folder . . Im.port as ) Deselect Al
- I STM32F4_Discovery VIN_Projects Edlipse project
i N ov p roj e kt C u be MX —> STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project 2 of 8 selected
O v

. . . [ Hide already open projects
(V n ad a IJ eva nJ U ) " [ Close newly imported projects upon completion

Use installed project configurators to:
Search for nested projects

E Detect and configure project natures

m CubelDEWorkspace - STM32CubelDE

Prevajanie! Zaqon : File Edit Source Refactor Navigate Search Project Run Window Help

N~HRl®vA-vEinidigya~ Open Project
L4 P rojeCt - B u ild ProjeCt & Project Explorer 2 Close Project
v EFRI s Build All Ctrl+B
Y Build Configurations >
&
v BVIN Build Project
° - r .
RU n-> De b u g v & STM32F4_Discovery_Projects (in STh BldWokinglset >
» = Audio_playback_and_record Clean...
> [T Buzzer PWM_Demo Build Automatically
. > [ Initial_Breadboard_VIN Build Targets >
-« Step (Into,Over), Breakpoints + 1150 Bk Demo - :
© PIrD DEal Mae . ATRALL e[
m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Refﬁ)rﬂlﬂ% S8ar Gam Project Run Window Help [ Cubel ace - STM32Cubel DE

M= =

it vy O v @ vis s File Edit Source Refa vigate Search Project Run Window Help

v & “I@‘@;ng\ﬁ.nb - TR
M’r?u-_:d = Berime.txt [& main.c [ stm3 IHrHE B Ry @iwid v EvE o

% Debug ¥ K5 Project

Run
~ [ LED_Blink_Demo Debug [STM32 Cortex-M C/C ;Z :/@m ant 2 Project Explorer & # Debug
~ B LED_Blink_Demo.elf [cores: 0] 75-int main(void) ~ & FRI Run History
~ i Thread #1 [main] 1 [core: 0] (Suspended 75 { > 20R © RunAs

= main() at main.c:84 0x800057¢
# arm-none-eabi-gdb (8.3.1.20191211)
# ST-LINK (ST-LINK GDB server)

77 /* USER CODE BEGIN = RA

78 ~ =VIN

79  /* USER CODE END 1 v & STM32F4_Discovery_Projects (in STM32F4_Di
» = Audio_playback_and_record

> [ Buzzer PWM_Demo

Run Configurations...

Debug History
4 Debug As

81 /* MCU Configuratio Debug Configurations...

P v e o ot 211 per > [ Initial_Breadboard_VIN Breakpoint Types
8 HAL_Init(); ' » [ZLED Blink Demo Toggle Breakpoint
- L R
86 /* USER CODE BEGIN
87
88 /* USER CODE END In
89 19 © Rozman FRI

=] /* Configure the sy
-f‘-—-'-—-"-:-:..f

Toggle Breakpoint
- s e mm o



'_
CubelDE: delo na STM32 sistemih

Kopiranje projekta :

*Kopiranje CubelDE projekta z CubeMX .ioc datoteko

¢1) Edit > Copy (obstojeci projekt).
¢2) Edit > Paste (nova lokacija).
¢3) Preimenuj .ioc datoteko.

¢4) Zbrisi Debug.launch datoteko.
¢5) Project > Clean.

¢6) Generiraj kodo s CubeMX.

¢7) Project > Build Project.

¢8) Debug As Stm32 Application.
*9) Debug aplikacije.

*Kopiranje osnovnih CubelDE asm,BSP C projekta

¢1) Edit > Copy (obstojeci projekt).

¢2) Edit > Paste (nova lokacija).

¢3) Delete the Debug.launch file.

¢4) Project > Clean.

*5) Project > Build Project.

¢6) Debug As Stm32 Application.

¢7) And debug the application

*8) Add breakpoint on first instruction if necessary

v 2 STM32H7508B-DK_Working_projects
(- = e DU U e e
v [ bsp23 (in bsp23_v2)
U o g e o o e o e e e e e e e e S
3= Binaries
& Includes
v & Core
= Components
= Inc
v = Src
[£ main.c
[g stm32_lcd.c
lg stm32h750b_discovery bus.c
l¢ stm32h750b_discovery lcd.c
l2 stm32h750b_discovery_gspi.c
lg stm32h750b_discovery_sdram.c
l¢ stm32h750b_discovery ts.c
l2 stm32h750b_discovery.c
lg stm32h7xx_hal msp.c
lg stm32h7xx_it.c
[ syscalls.c
lg sysmem.c
l¢ system_stm32h7xx.c
l¢ touchscreen.c
= Startup
&2 Drivers
= Debug
= Fonts
[T bsp23.ioc
E bsp23.launch
[ STM32H750XBHX_FLASH.Id
[ STM32H750XBHX_RAM.Id

VIN - LV
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Osnovni projekt CubelDE — primer GPIO — razli¢ni nivoji programiranja

Baremetal - zbirnik

INTT T0:
push {r5, ré6, 1lr}
// Enable GPIOD Peripheral Clock (bit 3 in AHBLENR register)
ldr r6, = RCC_RHBIENR // Load peripheral clock reg address to ré
ldr r5, [ré] // Read its content to r5
orr r5, 0x00000008 // Set bit 3 to enable GPIOD clock
str r5, [ré] // store result in peripheral clock register

// Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register)

ldr r6, =GPIOD_ BASE // Load GPIOD BASE address to ré

1dr r5, [r6,#GPIOD MODER] // Read GPIOD MODER content to r5

and r5, Ox00FFFFFF // Clear bits 31-24 for P12-15

orr r5, 0x55000000 // Write 01 to bits 3.-24 for P12-15

str r5, [ré] // Store result in GPIOD MODER register
pop {r5, ré, pc}

LED_ON:
push {r5, ré, 1r}

// Set GPIOD Pins to 1 (through BSSR
1ldr ré, =GPIOD_BASE // Load
mov r5, #LEDs_ON

str r5, [r6,#GPIOD BSSR] // Write

register)
GPIOD BASE address to r6

to BSRR register

Baremetal - C

/* USER CODE BEGIN 2 */

RCC->AHB1ENR |= 0x08;
// Enable clock for GPIOD
GPIOD->MODER |= 0x01000000;
MODE Register: bit 12 == out

/* USER CODE END 2 */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
GPIOD->0DR "= 0x1000;

HAL - C

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

// HAL_GPIO_TogglePin(GPIOD, GPIO PIN 12);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
HAL_Delay(1000);

¥
/* USER CODE END 3 */

//

pop {r5, ré, pc} Toggle PD12

LED OFF:
push {r5, ré6, 1r} /* USER CODE END WHILE */

// Set GPIOD Pins to O (through BSSR register)

1ldr ré, =GPIOD_BASE // Load GPIOD BASE address to ré
mov r5, #LEDs_OFF

str r5, [r6,#GPIOD BSSR] // Write to BSRR register

pop {r5, ré, pc}

/* USER CODE BEGIN 3 */
for (int i=0; i<0x1000000; i++) {};
// waste some time

https://github.com/LAPSyLAB/ORLab- 5* USER CODE END 3 %/
STM32/tree/main/GPIO_LEDs

https://github.com/LAPSyLAB/STM32F4_Discovery

VIN Projects/tree/main/LED GPIO C Baremetal C

RA, OR

void HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOX,
uint16_t GPIO_Pin)

{
uint32_t odr;

/* Check the parameters */
assert_param(IS_GPIO_PIN(GPIO_Pin));

/* get current Ouput Data Register value
*/
odr = GPIOx->ODR;

/* Set selected pins that were at low
level, and reset ones that were high */
GPIOX->BSRR = ((odr & GPIO_Pin) <<

GPIO_NUMBER) | (~odr & GPIO_Pin);

}

https://github.com/LAPSyL AB/STM32F4_Discov

ery VIN Projects/tree/main/LED Blink Demo

VIN - LV 21
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Osnovni projekt CubelDE — primer GPIO — razli¢ni nivoji programiranja

HAL - C

HAL — C + CubeMX

/* Infinite loop */ STM32H7508-DK_VIN_Basic.joc - Pinout & Configuration )|

/* USER CODE BEGIN WHILE */

while (1) Pinout & Configuration Clock Configuration Project Manager
{ v Software Packs v Pinout
ETH Mode and Configuration i Pinout view === System view
HAL_GPIO_TogglePin(GPIOD, GPIO_PIN 12); Sheerks S
Connectivity - Mode |MII b
/* USER CODE END WHILE */ [ & Activate Rx Err signal
ew |
+ FDCAN1
/* USER CODE BEGIN 3 */ + FDCAN2
. FMC
HAL_Delay(1000); @ 12c1
} @ 12c2
/* USER CODE END 3 */ @pne
@ LPUART1
@ mDIOS
QUADSPI
+ SDMMC1
. . SDMMC2 Reset_State
void HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOx, @ sPi LTDC_VSYNC]
uintl6_t GPIO_Pin) gggi Configuration GPIO_Input
{ @ sSPl4 GPIO_Analog
uint32_t odr; @ sPis EVENTOUT
- @ sPis GPIO_EXTI13,
SWPMI1
/* Check the par‘ameter‘s */ . @ 3?2:; Configure the below parameters :
assert_param(IS_GPIO_PIN(GPIO_Pin)); @ UART? alsearchctied) | ©@ ® P
@ UARTE ~ General : Ethernet ...
/* get current Quput Data Register value USARTI Warning The ETH can work onl TFBGA240 +25 (Top view)
*/ L’z:sg Ethernet MA... 00:80.E4:00:00:00
. Tx Descripto... 4
odr = GPIOX->ODR; t'zgR;iG . First Tx Des... 0x30000200
@ USB_OTG_HS Rx Descripto... 4
/* Set selected pins that were at low First Rx Des... 0x30000000 , :
P Rx Buffers L... 1524 2 Ik | IH | = Qlpm

level, and reset ones that were high */
GPIOX->BSRR = ((odr & GPIO_Pin) <<

GPIO_NUMBER) | (~odr & GPIO_Pin);

}

https://qgithub.com/LAPSYyLAB/STM32F4 Discov
ery VIN Projects/tree/main/LED Blink Demo
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" STM32H7

Spletni viri

Full range of STM32H7 training courses
available online

)G 01 - Introduction

MOOC - STM32CubelDE
basics

smart home

STMicroelectronics
13 videos 192,894 views Last updated on Jan 3,...

=5 £

P Playall >Z Shuffle

Full range of STM32H7 training courses available online

ST offers a full range of training courses in both ePresentation and PDF format for
the STM32H7 series of High Performance MCUs.
. . . e . . Learn how to create your STM32 based
These courses provide helpful instructions and specific information on how to design __ .
L. ) L application using STM32CubelDE
applications that take advantage of the STM32H7’s performance capabilities. S TMBICULRIDE con b tacd 1o ooate
More than 60 specific training modules focus on teaching the skills and knowledge applications for STM32 devices using

for getting the most performance from STM32H7 MCUs for your applications. STM32Cube libraries (HAL and Low Layer
versions).

Z naslova <https://www.st.com/content/st com/en/support/learning/stm32-education/stm32-online-
training/stm32h7-online-training.html>

BSP STM32H750B-DK Component

STM32CubelDE basics - 11 USART HAL lab

Z naslova <https://qithub.com/STMicroelectronics/stm32h750b-dk-bsp>
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" N

Vir: UM2217 - HAL and Low-layer drivers

Bookmarks ~

£ R[S 5| Mron AE Programska knjiznica "—, UM2217
3 life.augmented
1 General information "
W+ 2 Acronyms and definitions Vsebuje pred prlpraVIJene User manual
. 3 Support of dual-core .. . . .
S s funkcije za delo s sistemskimi Description of STM32H7 HAL and low-layer drivers
i 5 Overview of lowlayer in V/I napravami. This section contains the following APIs:
@it 6 Cohabiting of and . - - i
e S EAL sy:te?n D:VA; 5 This section contains the following APls: HAL_!ncT;f:k()
B2 1 Ao e e . HAL_USART_Transmit() T DAL GetTickO
ke 10 HAL CEC Generic Driver “ HAL_USAR T_Receweo ’ HAL_GetTfCKPHOO
e 11 HAL COMP Generic Driver This section contains the following APls: HAL USART_TfﬂnsmﬂRece;'VE(j . HAL_SetTickFreq()
.12 HAL CORDIC Generic - . . :
s 12 A . HAL_init() . HAL USA RT_Transmﬂ_!T(} HAL_GetTickFreq()
s 13 HAL CORTEX Generic R HAL_Delnit() SART Receive_IT() - HAL_Delay/()
Driver - . HAL_U — - ; T .
ok 14 HAL CRC Generic Driver «  HAL_Msplinit() . HAL US ART_TranSmnRecewe_l 0 «  HAL_SuspendTick()
#Re 15 HAL CRC Extension Driver i - ; . HAL R Tick
ke 16 HAL CRYP Generic Driver ¢ HAL_MspDelnit() N HAL_USART_TransmeDMA 0 . HAL_Ges:n:f/ . ] )
s 17 HAL CRYP Extension [ . HAL_InitTick() R HAL_USA RT_ReceiVE_DMA( ) _GetHalVersion()
Bhe ?&;I\SI:L DAC Generic Driver . HAL USART_Transmitﬂece;ve‘—DMA 0
ke 19 HAL DAC Extension Driver -
@it 20 HAL DCMI Generic Driver
. 21 HAL DFSDM Generic Thi .
ae 21 35.2.4 S Section conta;
Driver - ] . ﬂl‘alns th .
< 22 HAL DMA2D Generic O oper. ation functions HAL 12¢ Init) ) fouowmg APls:
Driver This . . . -
&k 23 HAL DMA Generic Driver Section contains the following Apis: HAL‘IZC—DEIH" )
< 24 HAL DA Extension * HAL_GPio REadPin{} S: * HAL 120 Mspin;
Driver . —~ - - - n.l't()
ke 25 HAL DSI Generic Dri%er HAL_Gpr O‘WritcPin() HAL i2c MspDen;
ke 26 HAL DTS Generic Driver * HAL . - nit()
y _GPIO To : HAL 2c .
@kt 27 HAL ETH Generic Driver . —'ogglePin() = —Regls!‘erCaﬂb
@R 28 HAL ETH Extension Driver HAL_ GP’O_LOCkPin() : HAL 12¢ UnReqj ack()
ke 29 HAL EXTI Generic Driver . HAL_Gplo . HA - gister Caﬂback{ )
. -GPIO_ExTi IR L_12C_Reg;.
_ 30 HAL FDCAN Generic . - QHaﬂd!er() -RegisterAqy,
il 3 Driver HAL_GPIO EXT[ Caﬂb . HAL Izc UHR ) -"Caffback()
B 31 HAL FLASH Generic Driver - = ack() -~ egis l‘erAddrcaﬂb ack()
=B 32 HAL FLASH Extension g
Driver g UM2217 - Rev 6 page 2/4020
#ht 33 HAL FMAC Generic Driver
o 4 HALGIXMMU Generic

‘N 4 2 of4020 » M &
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Vir: RM0433 Reference manual

Tehnicni opis MCU, vseh naprav

’I life.augmented RM 0433

Reference manual

Vsebuje podrobnejse informacije

za delo s sistemskimi in V/I

gir;;avami_ STM32H742, STM32H743/753 and STM32H750 Value line
Y ook i Ci. ] advanced Arm®-based 32-bit MCUs

1" General-purpose POS (GPIO) . .vvvvnmmmmmmmsr sttt t 00 527

14 IOGUEHON o ree e n s 527

12 GPIO MAINfeatures ... ooree e 527

1.3 GPIO functional deSCHpHION . « .-« v wooes et 527

1131 General-purpose PO (GPIO) .« .vvvvvreeemmsesss sty 530

11.3.2 /O pin alternate function multiplexer and mapping .. ... 530

531

11.3.3 /O port COMrOl TEGISENS v v e ee et

11 General-purpose 1/0Os (GPIO)

1.1 Introduction

Each general-purposeé I/O port has four 32-bit configuration registers (GPIOX_MODER,
GPIOx_OTYPER, GP1Ox_OSPEEDR and GP10x_PUPDR), two 32-bit data registers
(GPIOx_IDR and GP1Ox_ODR) and a 32-bit set/reset register (GPle_BSRR). In addition
all GP10s have a 32-bit locking register (GPIOx_LCKR) and two 32-bit alternate function
selection registers (GPIOX_AFRH and GPIOx_AFRL).

VIN - LV
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. Mikro USB priklop na dalj$i stranici
(sredniji 1) ‘

elo na STM32 razvojnih sistemih
Prikljucitev :
« Mini USB priklop na krajsi stranici, svetita rdeCi LED diodi

STM32 CubelDE

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

[T CubelDEWorkspace - LED_PWM_Demo/Core/Sre/main.c - STM32CubelDE - X
File Edit Source Refactor Navigate Search Project Run Window Help
(S BrvRvaeud@Ererydv@y bv 0 vy @iy AR Hviveray o v M0 Q iz | @M e
& Project Explorer & © 7 =0 eimett [DILED_GPIO_C Baremetal Cioc  [@mainc [ maine  [@ stm32fdnc hal_gpio.c [ stm32f4nc hal gpioh @ main.c ¢ etoutline = @ Build Targets R emi=0o
= OR ~ J 87 MX_GPIO_Init(); U mainh
R 95 M SPIL Init(); 8 ush,deviceh
. eu 99 MX_USB_DEVICE_Init(); o hepit S
= 186 MX_TIM4_Init(); 'SPt anee
v i STM32F4_Discovery_Projects (in STM32F4 Discovery VIN Project M1p1 /= USER CODE BEGIN 2 */ ® htimd i
» & Audio_playback and record 102 @ BUFSIZE
I Buzzer PWM_Demo 183 HAL_TIM_PWM_Start(&htimd, TIM_CHANNEL_1); ® SendBuffer : char
. 104  HAL_TIM_PWM_Start(&htimd, TIM_CHANNEL_2); o
0 nitial Breadboard VIN - TTM_PUM_ o TINS =225 @ SystemClock Configivoid) : void
nitial Breadbosrd 165  HAL_TIM_PWM_Start(8htimd, TIM_CHANNEL 3); , SystemClack Config{void)
I LED,_Blink Demo 166 HAL_TIM_PWM_Start(8htimd, TIM_CHANNEL_4); £* MX_GPIOInittvoid) : void
[ LED._Blink_Demo_QEMU 107 * MX_SPI1_Initivoid) : void
« EILED_PWM Demo 188 /* USER CODE END 2 */ MX_TIMA Init{void)
9 Indudes e i * mainvoid) : int
V- * Infinite loop . i Vo
& Core I i T (e SystemClock Configivaid): void
& Inc while (1) +* MX_SPI1_Initivoid) - void
v &S { * MX_TIM4_tnitivoid) : vo
& main.c htim4. Instanc o MX_GPIO_Initfvoid) - v
& stm32§oc_hal msp.c * Error_Handler(void) - void
@ stm32fd0c it.c & assert_failed(uint uint32_t) : void
@ syscalls.c
& sysmem.c /* USER CODE END WHILE
@ system_stm32fdxce .
Startuy /* USER CODE BEGIN 3 */
| e snprintf (SendBuffer,BUFSIZE,"USB:8.1 secs. Duty
@ Drivers C€DC_Transmit_FS(SendBuffer,strlen(SendBuffer));
@ Middlewares
@ USB_DEVICE
& Debug
Berime txt

[ LED_PWM_DemoJac
LED_PWM_Demo Debug launch
3 STM32FA07VGTX_FLASHId
i STM32FA0TVGTX_RAMIA
~ [ISTM32_USB_Key_LED

Mikro USB

9 Indudes
v @ Core 3 o Lok cont
127 | rket system clock Gonftguration VCom-port
v @ Sic 139 %/
4 gpio.c 140 unid Suetamlark Fanfialunidl w
B i2cc
@ i2s.c 2 Problems £ Tasks @ Console = T Properties EXER|BEFEEEI MO TS0 Gpid Analyzer 2 4 Static Stack Analyzer f8=0
1 main.c <terminated> LED_GPIO_C Baremetal C Debug [STM32 Cortex-M C/C++ Application] ST-LINK (ST-LINK GDB server) (Terrr
: z::;ﬂdn-hdl—msp: Verifying ... - Memory Regions Memory Details
& stm326ux it Region  Startadd. Endaddr. Size Free Used Usage (%)
[@ syscalls.c
& sysmem.c .
& systom stm32tdcc Download verified successfully
- Startup
@ Drivers Shutting down...
@ Middlewares Exit.
o ico oovics v v L
< >
| writable Smart Insert 134:1(535] w
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"
VIN projekt - STM32-CubelDE projekt, USART, GPIO
(LED, tipka), BSP

m STM32H7 Discovery board in ostale platforme

m Osnovna projekta v CubelDE:
CubeMX (HAL knjiznica) — STM32H7

m CubeMX — grafi¢ni konfigurator in generator osnovne kode
m osnovni projekt (GPIO — tipka, LED diode, USART)

o https://qgithub.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic

11 BSP (HAL knjiznica) — STM32H7

m BSP - Board Support Package
0 Zbirka gonilnikov za naprave na plos¢i (LCD, Touch, Audio, SDRAM, ...)
o1 Ni najbolj kompatibilen s CubeMX

m BSP — osnovni demo projekt (Touch, LCD demo)

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo
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|
Mikro USB priklop na daljsi stranici

elo na / razvojnem sistemu (srednji 1) §,

PrikljuCitev :
« Mikro USB priklop na daljsi stranici (srednji !!!)

Poseben zacetni projekt in info za STM32H7 (e-udilnica,qgithub):
 dodajanje vsebine (main.c):

::::::

E CubelDEWorkspace - Sluzba/ORLab-STM32H7/5TM32H750B-DK_{_Basic/Core/Src/main.c - STM32Cubel DE
File Edit Source Refactor Navigate Search Project Run Window Help

milg |® - v miw | @ryaryfvyv@F vy |y Qv @F v dRE T HYhvryoaoy
& Project Explorer % BEY £ 70 Emainc  Emainc X

O CubelDE_Workspace A 131

& Delo 132 /* Infinite loop */

133 /* USER CODE BEGIN WHILE */

[ Node V4 (in node v4) 134 while (1)

v 12 Sluzba 135 {
[T CAN_IEX_Module 136 HAL_GPIO_TogglePin(GPIOI, GPIO_PIN 13);
& CAN_IEX Module_bak 137 HAL_GPIO_TogglePin(GPIOJ, GPIO_PIN_2);
138
H7-BSP-LCD-0OS *m
= 139 /* USER CODE END WHILE */
= ORlLab-5TM32 140 L]
¥ = ORlab-STM32H7 141 /* USER CODE BEGIN 3 */ "
= Docs 142 snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Cnt); = s.pd
& DWT Cycles Measurements Ei HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1); : s
um2488-discovery-kits-with-stm32h745xi-and-stm32h750xb-UM pdf
& GPIO_LEDs 145 HAL_Delay(1688);
v & STM32H750B-DK_C_Basic 146 Cntat;
v (= Core 147
& Inc 148  /* USER CODE END 3 */
v = Src 149 }
- 158
Lastni viri :

https://qgithub.com/LAPSyLAB/STM32H7 Discovery VIN Projects

https://github.com/LAPSyLAB/ORLab-STM32H7
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CubelDE — Vzpostavitev novega projekta s CubeMX

Nov projekt :
m CubelDEWorkspace - STM32_USB_Key_LED/Berime.txt - STM32CubelDE

File FEdit Source Refactor MNavigate Search Project Run Window Help
G R 0 & & &N _§ & _§B_§B § N _§N__§B _§N_ Y

. New Alt+Shift+N > g Makefile Project with Existing Code
L B B B B _§B N _§B B _§B N _§B _§B _§ | 0 .
Open File... C/C++ Praect
50 [E STM32 Project
-------------------'
STM32 Project from an Existing STM32CubeMX Configuration File (ioc)
¥ Project...

Coselaiie: ket Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Editors Ctrl+Shift+W & Source Folder
Save Ctrl+S [ Folder
. Save As... & Source File
Save Al Ctrl+Shift+S [ Header File
Revert [ File from Template
@ Class
Move... _Fea.  lagePi.  Doss&Reso.. [ Data. [7..
Rename... F2 = Other..
- i VoLl LWUULD DLCUOLIN T
&1 Refresh F5 15 #define BUF

[[ sTM32 Project

Target Selection

& STM32 target or STM32Cube example selection is required

- erau OVERY Discover
kit leverages the capabilities of
the STM32F407 high-performan

microcontrollers, to allow users t
develop audio applications easil
Itincludes an ST-LINK/V2-A
embedded debug tocl, one

MCU/MPU Selectcr |SBoard Selectory -xample §

) Boards List 1 item 1) Export
MCU/MPU Series - B B BN B § N § B BN N | |
[ = | Owerview _ X|Commercial . |T... X]Marketi_.. %] Unit Pri... X] Mounte... %]

w* . STM32F407G. Di... Active 1889 :

[  ——rrm— e ——; e s |

I o . STM3ZHT. Discovery... Active 870 STMIHIH I

GheckiUncheck Al ]

Commercigm mm mm mm - - - - - -,

part [ [STM32F407 ~
Number | |sTM32F407G-DISC1

\—-----------_

L T g

Commercialy - |sry3217508-DK v
Part Numbe
STM32H750B-DK
L ———— 29 © Rozman FRI



Osnovni projekt CubelDE — CubeMX

Konfiguracija : prikljucki, knjiznice

STM32Cube MCU puckngas and software packs

O Copy all used lib

@ Copy only the necessary library files

O Add necessary library files as reference in the toolchain project configuration fie

Generated files
[] Generate peripheral initialization as a pair cf '.c/.h' files per peripheral
[ Backup previously

¥ Keep User Code when re-generating

files when re-g g

Delete previously genarated filas when not re-generated

HAL Settings
[] Set all free pins as analog (to optimize the power consumption)
[ Enable Full Assert

Template Settings:

Select a template to generate customized code

LSE
LSIRC
0-1000 KHz s
31-32 Kiiz
—  Enable CSS

32 To RTC (KHZ)

HSIRC

1 V‘

[To IWDG1,2 (KHz)
gl S

e R B N N _§ _§B N § B _§N N § § §B N § § § N |
System Clock Mux

®

v

STM32H7

Project Settings.
Project Name
LED_GPIO_C_Barsmatal C

Project Location
|D\DelevniiCubel DE\CubelDEWarkspace

Application Structure

[Advances [ Do nt generats the main()

Tosichain Folder Laeation

Toskhain/ IDE

[sTM32cCubelDE | B Ger
Linker Settings

Minimum Heap Sze (04200

Minimum Stack Size 102400

e

Reset_State
LTDC_R3
o (P e N e

Reset_State
LTDC_VSYNC
= S Ll =
(ol W w4 )
EVENTOUT
GPIO_EXTI13

EVENTOUT
GPIO_EXTI2

o

Thread-safe Settings-
Cortex-M4NS

O] Enable multi-threaded support

Threadt-safe Losking Sirategy Advanced Settings

Mew and Firmware Package
Meu Reference
[ETM32F407VGTx

Firmware Package Mame and Varsion

[STM32Cube FW_F4 v1.26.2

SYSCLK (MHz)  DACPRE Prescaler HPRE Prescaler

PLL Source Mux

g TN IE N EENy,

g

input frequency

O
o]

Enable

480 MHz max
SPI1,2,3 Clock Mux

PLLIQ

-------Ll-lﬂ-----_

SAI Clock Mux —
PLLIP

.
125_CKIN

-
PER_CK.
B

O
To DF SOM ACLK (MHz)
0 r:l

Generated Function Calls

1 SystemClock_Config
2 MX_GPIO_lnit GPIO |:|
3 MX_ADC1_lnit ADC1 O
4 MX_ADC2_lnit ADC2 O
5 MX_ADC3_lnit ADC3 O
6 MX_ETH_Init ETH O
7 MX_FDCAN1_Init FDCAN1 O
8 MX_FDCANZ_Init FDCAN2 O
9 MX_FMC_lInit FMC [m|
10 MX_LTDC_Init LTDC O
11 MX_QUADSPI_|nit QUADSPI O
12 MX_RTC_Init RTC O
13 MX_SAI2_Init SAI2
14 -ms-wmma-soma-------i--'l
—_— T v 545.-,!;.”[—.“---------- -
64 To AHB1,2 Peripheral Clocks (MHz)
D2PPRE1
l_ I B -TQAPB| Poripheral Clocks (MHz)
- Tn APB1 Timer Clocks (MHz)

120 MHz
I—:'—T. To APB2 Peripheral Clocks [MHz)
-w APB2 Timer clocks (MHz)

lu AHBA Peripheral (MHz)

DIPPRE

120 MHz max
ﬁ’——-mwﬁl

USARTA,6 Clock Mux

4 — Preveri

(O]

O
0

nastavitve
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ace - STM32_USB_Key LED/Core/Src/main.c - STM32CubelDE

e Refactor Navigate Search Project Run Window Help

Osnovni projekt CubeMX — USB Virtual

vl By R vmianidigy & Open Project
Project Explorer & Close Project r
&R .
Program : za posiljanje po USB Virtual COM Port (USART3) | . B“!:“A" - curl+8
Build Con a
& RA
/* Private variables --------------oommmeeeo o v &VIN .r,m,.l_
~ & STM32F4_Discovery_Projects (in STN :“ oriing 5¢
] Clean...
» = Audio_playback_and_record
/* USER CODE BEGIN PV */ ‘ » I Buzzer PAWM_Demo Build Automatically
#define BUFSIZE 256 > [X Initial_Breadboard_VIN Build Targets >
char SendBuffer[BUFSIZE]; igtgﬁrfgmoamm C/Ct+ Index "
int Counter; . ELED_P$M_ De;:[:)(; @ Generate Report
/* USER CODE END PV */ . ESTI\:‘I_327US_BiKey7LED & Generate Code
> @l Indudes Properties

v 2 Core

/* Infinite loop */
/* USER CODE BEGIN WHILE */

while (1) 5 . UART

{
/* USER CODE END WHILE */ kOda

6 — Build
project

/* USER CODE BEGIN 3 */
snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Counter);
HAL UART Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

m CubelDEWorkspace - STM32_USB_Key LED/Core/S, [NV EvlaiT]o7=lIn] S -

File Edit Source Refactor Navigate Search Projfict Run Window Help
HAL_Delay(1000); §Fﬁvw%|§}"vl‘-®@'ﬁ'ﬁ‘|@%Run

Counter++; © Project Explorer £ ‘_m

~ = FRI Run History

» = O0R O RunAs
= RA = S Y - ST SR

}
/* USER CODE END 3 */
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m CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
HvEdR B~/ vEinidig-e~ Open Project

CubelDE — Zagon, debug e S

» = OR

Build Configurations >
= RA
v &VIN Build Project

Build Working Set

Prevajanje, zaqgon :

v = STM32F4 _Discovery Projects (in STh

B B . > = Audio_playback_and_record Utz
* Project -> Build Project s B Rurrver POEM Promn Build Automatically
m CubelDEWorkspace - STM32CubelDE s >
File Edit Source Refactor Navigate Search Project Run Window Help o >

Myl ® >/ ~@inidigy &~ [~ 6 @ Run
& Project Explorer %
v = FRI

> B OR

Run History
O RunAs

Run Configurations...
v =VIN

v = STM32F4 Discovery Projects (in STM32F4 DI
» = Audio_playback_and_record
> [ Buzzer PWM_Demo
> [ Initial_Breadboard_VIN Breakpoint Types
>[I LED_Blink_Demo

o MEarms Rt L kA

Debug History
4+ Debug As
Debug Configurations...

* Run ->Debug

@ Toggle Breakpoint

E CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE

File Edit Source Refﬁ:rﬂw& Sad gam 2roject Run Window Help
Oyl @sgm|Smiorz = 0 iditr 0~ G -i®dsy
& D. T Project ExSToT P - Berime.txt  [@ main.c stm3
~ [E LED Blink Demo Debug [STM32 Cortex-M C/¢ />~ @retval int

74 %
« Step (Into,Over), Breakpoints v BUD Bk Demoellcoresdl g 7% 10t main(voia)
) ’ ~ o Thread #1 [main] 1 [core: 0] (Suspended . 7¢ {
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN
\2 arm-none-eabi-gdb (8.3.1.20191211) 78 )
5 ST-LINK (ST-LINK GDB server) ;Z /* USER CODE END 1
81 /* MCU Configuratio
82
8 g w211 per
HAL_Tnit(); 1
- .

86 /* USER CODE BEGIN

88 /* USER CODE END In

Build <->Debug
project, ...

%e /* Configure the sy
-r-----‘—.::-f

Toggle Breakpoint
-_— - e e e o
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R231
100R

HW13

e

B1
'D0341X-G01-BLU

R230
330R

BLUE HAT

Y Buttons

TS
BSN20

GPIO Krmilnik

PC13 WAKEUP

M

RI26 PD13

15

; PD1]
1 sovmdio —in
= AVDD 8 ||.
GND 7 5
ReT SCK/DI] 6 ——@55—<ARD DI3> SPI2_SCK
uU6eB
STM32H750XBH6

T8 Alb6 LCD G5

Usg ::g? ‘}::? AlS LCD G6

H16 PG2 PI2 B15 ARD D12

HI15 PG3 PI3 Cl4 STMOD#8-MOSIs
Hi4 PG4 Pl4 Ad SAI2 MCLKA
Gl4 PGS PIS A3 SAI2 SCKA

G15 PG PI6 A2 SAI2 SDA

Fl6 PGT P17 B3 SAI2 FSA

F15 PGS PIS E4 ARD D7
Al0 PGY P19 E2 LCD VSYNC

A9 PG10 PO F3 MII RX ER

B9 PG Pl F4 STMOD#18

c9 H1 LCD HSYNC

PG12 PI12

D9 PGI13 e H2 LED2

D§ PGl;t Pl14 H3 LCD CLK

D6 PGS PIIS | P5 LCD RO

HANT TCD k2
P12 T6 LEDI
(R[5 1N R4

LED: rdec¢a PI13, zelena PJ2
zelena PD3

AR

12C >

VIN - LV

P, D 5TF,
M ST PTALRIGK OF CMLID,
ar EE :(uﬂ— OrLon. s
- U‘“"’""U n
Fiis FHY
ETHER lleomucdfoTe ve [ama F3
[ -
AUAHEN T (0N i
[‘U'S e i
4=  HasH g 55T
il | e T
[eie cm ooy
g‘n A Len ol E m  TING
LED_WEE, l..:l_De oy cch g . TIME . TH3
] 2
spen [ [&] T, — o
BORIVC, DT AL BOMAE 711 | | ey
SCMML_[dv, SIRIWC_Dar L] Ties
CRAD, T CH Cin, EOMMCH FIFD v
CHe i i
it
|
I
I
HEYMC, WEFHE, PIKCLE. 07134 [eel]] s
HATIA_CHA &} T
HTI H‘:a HATIM1 LS .
DD _CKEA LSARTS
DFSDU n.\.ﬁ.npr:] OFEi -
_CHIg ] UART4
ED, 50N P, WOLK, DEK l:-;l 203
L UARTS
I; K
5D, BOH. F3, WK {b:l?uuaf] salz | —
BD. 5. F3. WCLK. Dfa 1]
Leird ||D|||.v il - UaRTE
OER WA, S0, WS an AF SF15 SPE2E2
1 corrgd chan [TRIN7_EHIML
|J.nuﬁ'&|.1 nmu.-.;-l TIMI7 SROAZEY
1 2oregd chan (TR, CHER e
1zt (TIM1G_EHY, R a3 AF = FREIE R
& el o TS _CHi
r. [TR_CHI 1T, B‘I‘IJ .2." L g GG HEMBLE £
acen e, S5, WIS SUAF SPH Anna m — = E
DL BT, SCK MEE | SPIAZET = [EEAShEE
AL, 4, W, WCK_ anAF ! b T
0, CTE, RT3 m AF SEAATH
e - =0 TT-FOCAN ]
P L S0 TS, TS A os, UEAATH U Ll FOCANG
v T _GCH AR TP ]
_— i = — E USECR
48], T Ti » — 54 KB ERAM B SPDFR
Doz FOMICEC
I FaNEa) QP PORTA.. J 2 ﬂ
| PR GRID FORTE [ RACC LETIMT e
Reset &
—— e e e o = —— ool BRI ED
=, B, P8, WCLK AN L
D, R34 | e ] s EORER Ve
P M IR ] it
2 e, COMP1&T g
LTIV LT e i LFTRS — EEL
LPTIMS CLIT pa AF LPTRIS —
LTIV CLIT ae &F LFTIME
EXTI WHUP
SCL, D4, EHBAL m AF &0
TWoG
MO, M50, SCK NS
300, BN, £, WA, MCK. s AF P23
Fel, TH, CH, CTS, RTS mu AF LOLAAT st -
LT W0, LT e & R
- H=—"yi] P2 ",c:;"'l — i
-4 | TR |
[ | ey |
R ELUPPLY SUPERVISION
wH /=

10 30 rsiog igus.
Crwmrnoe o ADCT & 2

ks, ETR i AF
vt ETR e aF
v, ETH A
s

s s AP

Y crvel na AF

§ el s AF

PR T SERGTS,
TS anAF

X T SEH
ST, RTS s AP

X, TH w8 AR
P, TH A8
L TR i aF

o TH B8 AF
WAE, W, BOH, M55 1
0, O, R, VW, MK, a AP
WITL MISE, 5O HES
SO, O, WS, MOW, s AE

B3 0, SAELAL ps AF
B0 S0 SMES e BF
BOL S0 SMEs e BF
WOC, MO

Tx, A

TE MX

1 2 AF
CEC AF
C_OUT, DA U2 an AP
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= 33 =
R231
100R
HW13
BLUE HAT

1
'D0341X-GO1-BLU

Osnovni projekt CubelDE — GPIO — tipka, LED diode

r —— -

PC13 WAKEUP 1
-—— - -
Wakeup & Key Button

HAL - C UM2217

/* USER CODE BEGIN PV */ LR229
#define BUFSIZE 256 User manual :ZZUK [ESDATP60-1UIM
h Buff BUFSIZE];
char SendBuffer[BUFSIZE]; Description of STM32H7 HAL and low-layer drivers
[

int Counter;

int KeyState=9; L 4
35.24 10 operation functions LEDs = =
/* USER CODE END PV */ This section contains the following APIs:
+  HAL_GPIO_ReadPin() e ———— 3V3
+  HAL_GPIO_WritePin() \
+  HAL_GPIO ro;gferi-'m{) { 1 Ra33 L7
_GPIO_ 1 LEDI _ y,., SI0RR GREEN
+  HAL_GPIO_LockPin() I o
/* Infinite loop */ +  HAL_GPIO_EXTI_IRQHandler() 1 I
/* USER CODE BEGIN WHILE */ +  HAL_GPIO_EXTI_Callback() 1 1 R232 LD6
while (1) 1 LED2 g, 680RR'. RED
{ N
s Htl [ |-|1|-|--|- |--. -
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN 13); iz LCD HRY R
P13 JE%' LCD CLK
KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13); P4 2 =50
HAL_GPIO WritePin(GPIOJ, GPIO_PIN_2, KeyState); FIIS —
b B LCD B2
snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState); Iz ;rl‘ﬁ %

HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);
/* USER CODE END WHILE */

Arduino uno connector
R234 LD8
12C

|_SI10R ., GREEN
/* USER CODE BEGIN 3 */ D] ..\- TS PD12 .
BSN20 R126 PD13
} 3 v SDA
/* USER CODE END 3 */ I VREF+
SBZ
DNF
PDI
SCL/D135 10
SDA/DI4 9 ED1S L
E AVDD 8 |—||I =
GN 7
{RST SCRmIgy PI2 SRIZESC
34 © Rozman FRI
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¢/main.c - STM32CubelDE

. . . e roject Run Window Help
Osnovni projekt CubelDE — USB Virtual COM Port S~ ERIB & T BINGIE S| OpenProec

Project Explorer & Close Project F
Program : za posiljanje po USB Virtual COM Port o aldal el

&RA
/* Private variables ----------------------------ooooooooooo- v 2 VIN

~ & STM32F4_Discovery_Projects (in STN Bl Werldng 52

/* USER CODE BEGIN PV */ » = Audio_playback_and_record Cle.a"'" .
#define BUFSIZE 256 ‘ » [ Buzzer PWM_Demo Build Automatically
char SendBuffer[BUFSIZE]; i E'L'E;a;i:iﬂggiﬂ;d-\f'“* Build Targets ’
int Counter; > [ LED_Blink_Demo_QEMU CEo et ’
int KeyState:O; > [ LED_PWM_Demo [@ Generate Report

« [ STM32 USB Key LED & Generate Code
/* USER CODE END PV */ > @ Indudes Properties

v 2 Core

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

6 - Build

project

HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_ 13);

~PIN_13);
, KeyState);

ZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
uart3,SendBuffer,strlen(SendBuffer),100);

KeyState = HAL_GPIO_ ReadPin(GPIOQ
HAL_GPIO WritePin(GPIOJ, GPI

snprintf(SendBuffer,
HAL_UART_Transmi

m CubelDEWorkspace - STM32_USB_Key_LED/Core/Src/main.c - STM32CubelDE
N N N I S S .y

HAL—Delay(leee)’ File Edit Source Refactor Navigate Search Projef Run Window Help

/* USER CODE END WHILE */ DvHGI® & BinidiE S~ V6 & Run

o o ohs g
/* USER CODE BEGIN 3 */ e e e :
} R O RunAs ;

e

/* USER CODE END 3 */
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Osnovni projekt CubelDE — USB Virtual COM Port (USART3 na STM strani)

Program : sprejem na PC strani (povezava z Micro-USB kablom)

Datoteka Dejanje Pogled Pomoc

&= T BHF =

https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

E? Druge naprave
L& Grafiéne kartice
@ Kamere
*® Krmilniki IDE ATA/ATAPI
9‘, Krmilniki shrambe
§ Krmilniki USB
iy Krmilniki za zvok, video in igre
@ Miske in druge kazalne naprave
B Napraves programsko opremo
i Naprave z univerzalnim serijskim vodilom
@ OmrezZne kartice
B Pprenosne naprave
|| Procesorji
E Racunalnik
E3 Sistemske naprave
!z Software components
== Tipkovnice
¥ USB Connector Managers
B Varnostne naprave
* \Vdelana programska oprema
¥ Vnosne naprave (HID)
v [ Vrata (COM in LPT)
ﬁ Standard Serial over Bluetooth link (COMS5)

i tandardietial auerllugtrath lCQM A
l W STMicroelectronics STLink Virtual COM Port (COM4) l

e 7 N N N N B B B B B B N N N ¥ J

& PuTTY Configuration

Category:

— Session

.~ Logging
} Terminal

. -Keyboard
el

- Features

? X

Basic options for your PuTTY session

Specify the destination you want to connect to

W N N N BN B B S B B . .-
Senal line Speed \

I |COM4 H115200| \|

I Connection type: I

§ OssH  @seral OOther: Telnet ol |

L —

Y o ---------‘

J&° COM4 - PuTTY

Hello World [0]:

|
ol
d
d
d
d

|
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https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

"
VIN projekt - STM32-CubelDE projekt, USART, GPIO
(LED, tipka), BSP

m STM32H7 Discovery board in ostale platforme

m Osnovna projekta v CubelDE:
1 CubeMX (HAL knjiznica) — STM32H7

m CubeMX — grafi¢ni konfigurator in generator osnovne kode
m osnovni projekt (GPIO - tipka, LED diode, USART)

o https://qgithub.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK VIN Basic

~ 0 BSP (HAL knjiznica) — STM32H7 h
m BSP - Board Support Package
Zbirka gonilnikov za naprave na plosci (LCD, Touch, Audio, SDRAM, ...)
Ni najbolj kompatibilen s CubeMX
\_ s BSP — osnovni demo projekt (Touch, LCD demo) %

O https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK _BSP Touch Demo
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https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750B-DK_VIN_Basic
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects/tree/main/STM32H750-DK_BSP_Touch_Demo

[I CubelDEWorkspace - STM32CubelDE

CubelDE — Uvoz obstojecega projekta

File Edit Source Refactor Navigate Search Project Run \
New Alt+Shift=N > | %
V t -t c t i kt - Open File... E
Zpostavitev zacetnedga projeKta . P
. Open Projects from File System...
= v
+ Uvoz obstojec¢ega (npr. BSP) s Recent Fies >
« Open projects from File System | I mportProjcts rom FeSystem o Avchive o X
i Import Projects from File System or Archive @
! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
H |
» Select project(s) ;
; Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\Cubel DE\STM32F4_Discovery VIN v ‘ ‘ Directory... ‘ ‘ Archive... ‘
[ type filter text || Select All |

Folder
STM32F4_Discovery VIN_Projects Edlipse project
STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project

Import as

~

<

Deselect All

2 of 8 selected

[ Hide already open projects

Vsi ostali koraki enaki kot pri novem projektu -

" [ Close newly imported projects upon completion

: Use installed project configurators to:

! Search for nested projects

)

| Detect and configure project natures

m CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
N~HG® R ~vEinidigre
& Project Explorer 2

v ZFRI

Prevajanje, zaqgon :
* Project -> Build Project

Open Project
Close Project

[w  Build All Ctrl+B
R Build Configurations >
= RA
Build Project __ i
4 Ru n -> Debug v eV % Build WoJrking SBeLl"Id o >
v = STM32F4_Discovery_Projects (in STh
» = Audio_playback_and_record Clean...
> [ Buzzer PWM_Demo Build Automatically
. > [ Initial_Breadboard_VIN Build Targets >
« Step (Into,Over), Breakpoints . E11£D, i Demo
LA Bl e AR C/C++ Index >
m CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Refﬁrﬂﬂ% SEET Gl P'oject Run Window Help [ Cubel ace - STM32Cubel DE
Ordol@s~vpbrnmrzs I lidis 0@ -ioy

4 Debug # [ Project ExSTotdr e - -l = Berime.txt main.c stm3
« [ LED Blink_Demo Debug [STM32 Cortex-M C/C ;Z :/@m int
~ B LED_Blink_Demo.elf [cores: 0] 75-int main(void)
~ i Thread #1 [main] 1 [core: 0] (Suspended 75 {
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN

£ arm-none-eabi-gdb (8.3.1.20191211)

*
# ST-LINK (ST-LINK GDB server) /* USER CODE END 1

/* MCU Configuratio
82

8 gt g 211 per
HAL_Init();'

K 3

/* USER CODE BEGIN

File Edit Source Refa vigate Search
N EHE B ys v @iid]

Project Run Window Help
Y& v & @ Run

& Project Explorer 2 % Debug
~ BRI Run History
> @ OR © RunAs
=RA Run Configurations...
¥ = VIN

Debug History
Debug As
Debug Configurations...

v & STM32F4 _Discovery Projects (in STM32F4 Di
» = Audio_playback_and_record 5
> [ Buzzer PWM_Demo
> [ Initial_Breadboard_VIN
> [ LED_Blink_Demo

Breakpoint Types
Toggle Breakpoint

/* USER CODE END In

/* Configure the sy
-f‘-—-'--‘-S-:..I

Toggle Breakpoint
- s e mm o
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Naslednja LAB vaja g

i =0
m TinkerCad.com (naredite si racun): [___|
O https://www.tinkercad.com/
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