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

A STM32H7 Discovery board in ostale platforme

A Osnovna projekta v CubelDE:
A CubeMX( HAL knj $TiMB2HEZ a )

A CubeMXigrafi | ni konfigurator i n gene
A osnovni projekt (GPIO T tipka, LED diode, USART)

A https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_VIN Basic

ABSP (HAL Kk®STM3ZH@i c a)
A BSP 1 Board Support Package

A°Zbirka gonilni kov zaTauéhprudoyeSDBDRAM] 0g) i (L
A Ni najbolj kompatibilen s CubeMX

A BSP 1 osnovni demo projekt (Touch, LCD demo)

A https://github.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK_BSP_Touch Demo
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ARM Cortex Mx 1 Programski model
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VIN LAB in VIN Projekt T Osnovna platforma

STM32H750B-DK Discovery razvojni sistem

AarmE CortexE core-based microcontroller with 128 Kbytes (STM32H750XBH6)
of Flash memory and 1 Mbyte of RAM, in TFBGA240+25 package

A . 30 ifeBdse LCD with touch panel connector
Aethernet compliant with IEEE-802.3-2002, and POE
AJSB OTG FS with Micro-AB connector

ASAI audio codec

AOne ST-MEMS digital microphone

A x 512-Mbit Quad-SPI NOR Flash memory
A128-Mbit SDRAM

A-Gbyte on-board eMMC

AL user and reset push-button

Acanout daughterboard

& x FDCANs

ABoard 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+

To I Do I Do o Do I

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STM32H750B-DK Discovery razvojni sistem
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STM Discovery F4 (Cortex M4)
ASTM32F407VGT6 microcontroller featuring 32-bit
ArmE CortexE-M4 with FPU core, 1-Mbyte Flash memory and
192-Kbyte RAM in an LQFP100 package
AJSB OTG FS
AT MEMS 3-axis accelerometer
AST-MEMS audio sensor omni-directional digital microphone
A\udio DAC with integrated class D speaker driver
AUser and reset push-buttons
Aight LEDs:
A D1 (red/green) for USB communication
A D2 (red) for 3.3 V power on
Aour user LEDs, LD3 (orange), LD4 (green), LD5 (red)
and LD6 (blue)
Aoard connectors:
AJSB with Micro-AB
AStereo headphone output jack
A.54 mm pitch extension header for all LQFP100 I/Os
for quick connection to prototyping board and easy
probing
Axternal application power supply: 3V and 5V

IN Projekt i Dodatna platforma

STM32F407 ST Discovery
STM32
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Delo na STM32F4 razvojnem sistemu
Prikljulitev

A Mini USB priklopnak r aj gi ,s tsrvaentiilEDadiodi d

Poseben zal etSiM32F4 (ewjl e H hiza)

A dodajanje vsebine (_ main.c): \

m CubelDEWorkspace - STM32_USB_Key LED/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

OvHdaleav&vEin/ddgravdv@visvovQ@vidys~{dEErifivilvoreoyo (O
&5 Project Explorer % B%T § =0 @manc x
» U CubelDE_Workspace A 103 o
> & Delo ig: ;: Elg:;nzg;El;:gI;\‘I/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);
eper e 110 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_13);
» [EH7-85P-LCD-O5 111 HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_14);
> © ORLab-STM32 112
> & ORLab-STM32H7 113 KeyState = HAL_GPIO_ReadPin(GPIOA, GPIO_PIN_©);
» = 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);
» [Z 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 */
" 121
> = Audio_playback_and d
ucio_playback and.recor 122 /* USER CODE BEGIN 3 */
> [ Buzzer PWM_Demo 123 HAL_Delay(10@8);
> [ CAN_IEX_Module_Base 124 }
> [ CAN_IEX_Sniffer 125 /* USER CODE END 3 */
> [@ Initial_Breadboard_VIN 126 }
L ommiem e 127

Lastni viri :

https://github.com/LAPSYLAB/STM32F4 Discovery VIN Projects

https://github.com/LAPSYLAB/STM32F4 Docs and Examples

https://github.com/LAPSyLAB/ORLab -STM32

$ Mini USB

Mikro USB
VCom-port

STM32 CubelDE, STM32F4 (izbrana dokumentacij

@ STM32 CubelDE

@ | ORLab-STM32 - GitHub repozitorij

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

ﬁ DataSheet_stm32f407vg Uploaded 8/11/21, 12.56

] Reference Manual rm0090-stm32f407417 Uploaded /11721, 12.57
= Programming_Manual_pm0214-stm32-cortexm4-mcus-and-mpu

'i Arm Cortex-M4 Processor Datasheet Short Uploaded 29/10/21, 15.00

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

i ARM Cortex-M for Beginners ARM 2017 Uploaded 28/10/21, 1450
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"  «NEVIN Projekt i Ostale platforme

STEVAL-MKSBOX1V1 SensorTile.box razvojni sistem

All features

A Easy-to-use app with immediate functionality for the following motion and
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

A Expert Mode with additional sensor app parameter settings
A Compact board with the following high precision sensors:
Digital temperature sensor (STTS751)

6-axis inertial measurement unit (LSM6DSOX)
3-axis accelerometers (LIS2DW12 and LIS3DHH)
3-axis magnetometer (LIS2ZMDL)

Altimeter / pressure sensor (LPS22HH)
Microphone / audio sensor (MP23ABS1)

Humidity sensor (HTS221)

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

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

To To To Do o To Do

To To T Io I Io o

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

STEVAL-MKSBOX1V1

PRESSURE ' TEMPERATURE
LPs22HH B~ ~ SENSOR
& STTS751
AUDIO SENSOR =
BLE 4.2 MP23ABS1
SPBTLE-1S '|_ | | | *—“
L
MICROCONTROLLER ACCELEROMETER
| LIS2DW12
— -‘\\
3D ACC+GYRO -]J-\
. Lsmsosox“‘%
ACCELEROMETER
LIS3DHH —_

N\

| | MAGNETOMETER

NS

TEMP+HUM
{ SENSOR
HTS221

A

https://www.st.com/en/evaluation-tools/steval-mksbox1vl.html
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q ' 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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" JJdE
VIN Projekt i Ostale platforme STM32F769 ST Discovery

STM Discovery F7 (Cortex M7)

ASTM32F769NIH6 microcontroller featuring 2 Mbytes of Flash
memory and 512+16+4 Kbytes of RAM, in BGA216 package
Aon-board ST-LINK/V2-1 supporting USB reenumeration ST M 3 2
capability

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

port

M" capacitive touch LCD displ .
STM32F769I-DISCO only) = " pea B oes Ty
ASAl audio codec

| n eaws ﬁﬂiéf

Arwo audio line jacks, one for input and one for output b . f R R . arm
Astereo speaker outputs st - . : MBED
Aour ST MEMS microphones on DFSDM inputs kL AR gl - THE i_--. Faahiad
Arwo SPDIF RCA input and output connectors : . g b
Arwo push-buttons (user and reset)

A512-Mbit Quad-SPI Flash memory

A 28-Mbit SDRAM

AConnector for microSD card

AWi-Fi or Ext-EEP daughterboard connector

AJSB OTG HS with Micro-AB connector

AEthernet connector compliant with IEEE-802.3-2002

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

Aarduino™Uno V3 connectors
VIN - LV 16 E Rozman FRI
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" AVIN'Projekt i Ostale platforme
STM Discovery MP1 (2xCortex A7 + 1xCortex M4) ST DISCOVG ry STM 32 M P 157C

ASTM32MP157 ArmE-based dual Cortex E-A7 32 bits +
Cortex E-M4 32 bits MPU in TFBGA361 package
A-Gbit DDR3L, 16 bits, 533 MHz

A-Gbps Ethernet (RGMII) compliant with IEEE-802.3ab STM3 2 MP 1
AJSB OTG HS STM32

Anudio codec

A4 user LEDs

A user and reset push-buttons, 1 wake-up button

A V13 AUSB Type-CTM power supply input (not provided)

Aoard connectors:
Athernet RJ454  USB Host Type-AUSB Type-
CTMDRPMIPIDS | S MHD MI Elgadsetjaclo
including analog microphone inputmicroSDTM cardGPIC
expansion connector (Raspberry P i &hields capability)

A RDUI NUBE&EV3 expansion connectors

ASTM32CubeMP1 and full mainline open-source L i n uSTMNE32

MPU OpenSTLinux Distribution (such as STM32MP1Starter)

software and examples

A" TFT 480 800 pixels with LED backlight, MIPI

DSISM interface, and capacitive touch panel

AVi-F i #D2.11b/g/n

AluetoothE Low Energy 4.1

VIN - LV 17 E Rozman FRI



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

A STM32H7 Discovery board in ostale platforme

[A Osnovna projekta v CubelDE: }
A CubeMX( HAL knj STMB2HT a )
A CubeMXigrafi | ni konfigurator i n gene

A osnovni projekt (GPIO T tipka, LED diode, USART)

A https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_VIN Basic

ABSP (HAL Kk®STM3ZH@i c a)
A BSP 1 Board Support Package

A°Zbirka gonilni kov zaTauéhprudoyeSDBDRAM] 0g) i (L
A Ni najbolj kompatibilen s CubeMX

A BSP 1 osnovni demo projekt (Touch, LCD demo)

A https://github.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK_BSP_Touch Demo

VIN - LV 18 E Rozman FRI
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I D E . I T M 2 - - h [I CubelDEWorkspace - STM32CubelDE
u e » e O na SISteI I lI File Edit Source Refactor Navigate Search Project Run \

New Alt+Shift+N> | %

Vzpostavitev zaletnega projektggpmg'a—_éﬂf - -
A Uvoz obstojelega (npr 1> Recent Fies o >
A Open projects from File System 1

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

Import Projects from File System or Archive B

A 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 Import as Deselect Al
. I STM32F4_Discovery VIN_Projects Edlipse project
A N OV p rOJ e kt C u be M X —> [ STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project 2 of 8 selected
o d v

. . } [ Hide already open projects
(V n a.d a.lJ eVanJ 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

Prevalanle Zaqon . File Edit Source Refactor Navigate Search Project Run Window Help
3 .

DrEas~-8&~-@inidig-e- Open Project
A Project -> Build Project Pt e Close Prjet

e Build All Ctrl+B
Build Configurations >
SRA Build Project
A Run —> Debug v VN . . . Build Working Set >
v = STM32F4_Discovery_Projects (in STh

» = Audio_playback_and_record Clean...
> [T Buzzer PWM_Demo Build Automatically
H > [ Initial_Breadboard_VIN Build Targets >
A Step (Into,Over), Breakpoints A
LA Bl e AR C/C++ Index >
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)

77 /* USER CODE BEGIN = RA
78 v =VIN

Run Configurations...

. . X | Debug Histo
2 ST-LINK (ST-LINK GDB server) ;z /* USER CODE END 1 ¥ & STM32F4 Discovery Projects in STM32F4 DI DebugAs v

" ) ) » = Audio_playback_and_record X X
:; /* MCU Configuratio + [ Buzzer PWM_Demo Debug Configurations...
s v e e w211 per > Elnilial{ﬁreadboardivw Breakpoint Types
8 HAL_Init() ;' » [ZLED Blink Demo Toggle Breakpoint

- ST e e A

86 /* USER CODE BEGIN
87
88 /* USER CODE END In .
89 19 E Rozman FRI

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

Toggle Breakpoint
- s e mm o



'_
CubelDE: delo na STM32 sistemih

v 2 STM32H7508B-DK_Working_projects
= asm code DWT measurements

3= Binaries

AopiranjeCubelDBprojekta zCubeMX.ioc datoteko w Includes

o) Edit 2B 620&i22S6A LINI  TUCL

u2) Edit >Paste (nova lokacija) & Inc

08) Preimenuj.ioc datoteko. v BSD:C _

w0 VEEDUB.IEuRG datoteko. o 32 ledc

05) Project ~Clean [ stm32h750b_discovery bus.c

48) Generiraj kodo €ubeMX Sifestiens o

Y) Project >Build Project. [& stm32h750b_discovery_sdram.c

u8) DebugAs Stm32Application. @ stm32h750b_discovery ts.c

u9) Debugaplikacie. ot bl

W & stm32h7xc it.c
Aopiranje osnovnitCubelDEasmBSP C projekta ESV“E‘"S-C

W) Edit> 2L 6206aiG22S6A LINJ © o stm32hTocc

o?) Edit > Pasténova lokacija)

u38) Delete theDebug.launcfile.

o) Project >Clean

ub) Project >Build Project.

ub) DebugAs Stm32Application.

(Y) Anddebugthe application

0u8) Add breakpointon first instruction if necessary

l¢ touchscreen.c

= Startup

&2 Drivers

= Debug

= Fonts

[T bsp23.ioc

E bsp23.launch

[ STM32H750XBHX_FLASH.Id
W STM32H750XBHX_RAM.Id

VIN - LV
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Osnovni projekt CubelDE T primerGPIOTr az |l i | ni  ni voj i nj a

Baremetal - zbirnik Baremetal - C HAL - C
INTT T0:
ush {r5, r6, lr -
i /1 E{Znable GPIOI)) Peripheral Clock (bit ° in AHBLENR register) /* USER CODE BEGIN 2%/ - Infinite loop */
ldr r6, = RCC_RHBIENR // Load peripheral clock reg address to ré /* USER CODE BEGIN WHILE */
ldr r5, [ré] // Read its content to r5 while (1)
orr r5, 0x00000008 // Set bit 3 to enable GPIOD clock
str r5, [ré] // Store result in peripheral clock register RCG)AHB]_ENR: OXOB, {
// Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register) /I Enable clock for GPIOD )
ldr 16, =GPIOD BASE // Load GPIOD BASE address to ré GPIOB>MODER= 0x01000000; /I HAL_GPIOTogglePin (GPIOD, GPIO_PIN_12);
1dr r5, [r6,4GPIOD MODER] // Read GPTOD MODER content to r5 . e o
and 5, 0x00FFFFFF // Clear bits 31-21 for Pl2-15 MODE Register: bit 12 == out
orr r5, 0x55000000 // Write 01 to bits J1-24 for F12-15 /* USER CODE END WHILE */
po;tfré-?lré,rilm} // Store result in GPIOD MODER register /* USER CODE END 2 */
/* USER CODE BEGIN 3 */
/* Infinite loop */ HAL Delay (1000);
LED_ON:| /* USER CODE BEGIN WHILE */
ush {r5, r6, 1r} : % *
}/j/ Set GPIOD Pins to ! (through BSSR register) Whlle (1) / USER CODE END 3 /
1ldr ré, =GPIOD_BASE // Load GPIOD BASE address to ré {
5, # — .
?ﬁi is, [ig?iégﬁw BSSR] // Write to BSRR register GPIOB>ODR"= 0x1000 ; 1
pop {r5, r6, pc} N Toggle PD12

void HAL_GPIO_TogglePin GPIO_TypeDef GPIOx

LED OFF:

“push {r5, 16, Ir /* USER CODE END WHILE */ N X

}/j/ :ei(: (SEPIOS Pin; to 0 (through BSSR register) Ulntle_t GP'O_Pln)

mov 7o, wisbo ore | 7 L% CFIOD BASE address toxe /* USER CODE BEGIN 3 */ t _

str r5, [r6,#§PIODﬁBSSR] // Write to BSRR register for (Int |=0’ |<0X1000000, i++) {}’ Ulnt32_t odr )

pop (=8, 6 pel /I waste some time

h JJaithub ILAPSVLAB/ORLab } /* Check the parameters */

ttps://githu .com y ab-  USER CODE END 3 */ assert_param(IS_GPIO_PIN(GPIO_Pin));
STM32/tree/main/GPIO_LEDs .
/* get current Ouput Data Register value

e
https://github.com/LAPSyLAB/STM32F4 Discovery odr = GPIOx >ODR

VIN_Projects/tree/main/LED_GPIO_C_Baremetal C * 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/LAPSyLAB/STM32F4_Discov
ery VIN Projects/tree/main/LED Blink Demo

RA, OR
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Osnovni projekt CubelDE T primerGPIOTr az |l i | ni  ni voj i n |

HAL-C HAL T C + CubeMX

* Infinite loop */ STM32H750B-DK_VIN_B: ¢ - Pinout & Configurati

* *
(NI;JIEET]_C):ODE BEGIN WHILE */ Pinout & Configuration Clock Configuration
{ v Software Packs
@ ETH Mode and Configuration £F Pinout view === System view
HAL_GPIOTogglePin (GPIOD, GPIO_PIN_12); Sheerks S
Connectivity - Mode |MII b
/* USER CODE END WHILE */ ] Activate Rx Err signal
MECI
+ FDCAN1
/* USER CODE BEGIN 3 */ + FDCAN2
. FMC
HAL Delay (1000); @ 12C1
} @ 12c2
/* USER CODE END 3 */ 2 Eg:
@ LPUART1
@ mDIOS
QUADSPI
+ SDMMC1
] ) SDMMC2 Reset_State
void HAL_GPIO_TogglePin( GPIO_TypeDeft GPIOx @ sPit LTDC_VSYNC]
uintl6_t  GPIO_Pin) 5 o Configuration GPIO_Input
- 05
uint32_t  odr; @ sPis
— @ sPis GPIO_EXTI13,
SWPMI1 @ Parameter Settings
/¥ Check the parameters */ _ - L’i::; Configure the below parameters -
assert_param(IS_GPIO_PIN(GPIO_Pin)); @ UART? alsearch (ctieF) | ©@ © o
@ UARTE ~ General : Ethernet ...
/* get current Ouput Data Reqgister value 32}‘:2;; Warning The ETH can work onl TFBGA240 +25 (Top view)
- i, Ethernet MA... 00:80:E1:00:00:00
_ Tx Descripto... 4
odr = GPIOx >ODR ﬂig";ig Es First Tx Des... 0x30000200
@ USB:OTG:HS Rx Descripto... 4
/* Set selected pins that were at low First Rx Das... 0x30000000

(= s H -
level, and reset ones that were high */ R Buffers L... 1524 Q@ @ & 0 = Qpd

GPIOx >BSRR= (( odr & GPIO_Pin) <<
GPIO_NUMBER) | (~odr & GPIO_Pin);
}

https://qgithub.com/LAPSYLAB/STM32F4 Discov
ery VIN Projects/tree/main/LED Blink Demo
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Spletni viri

Full range of STM32Hv¥aining courses
availableonline

smart home

Full range of STM32HTaining coursesavailableonline

SToffersafull range oftrainingcoursedn both ePresentationand PDHormat for

the STM32HBeriesof High PerformancMCUs

Thesecoursegrovidehelpfulinstructionsand specificinformationon how to design
applicationghat takeadvantage2 ¥ G KS { ¢ a o v | caadilitieS NF 2 N I Y
More than 60 specifictrainingmodulesfocuson teachingthe skillsandknowledge

for gettingthe most performancérom STM32HMCUsdor your applications

Z naslova kttps://www.st.com/content/st_com/en/support/learning/stm32ducation/stm32online
training/stm32h7onlinetraining.htmp

BSP STM32H75dBKComponent

Z naslova kttps://github.com/STMicroelectronics/stm32h75@-bsp>

STM32H7

)G 01 - Introduction

MOOC - STM32CubelDE
basics

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

=5 £

P Playall

Learn how to create your STM32 based
application using STM32CubelDE
STM32CubelDE can be used to create

7; Shuffle

applications for STM32 devices using
STM32Cube libraries (HAL and Low Layer
versions).

STM32CubelDE basics

STMicroelectronics * 6

GPIO HAL lab

STM32CubelDE basics - 11 USART HAL lab
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https://github.com/STMicroelectronics/stm32h750b-dk-bsp
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Vir: UM2217 - HAL and Low-layer drivers

Bookmarks =] b e . ~ ~ .
R S|P Non M t N2EANF Yall 1ye A Ol UM2217
3 ’, life.augmented
W+ 1 General information ~ . . .
W+ 2 Acronyms and definitions Vsebuje pred prlpraVIJene User manual
. 3 Support of dual-core oo o . .
I i 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:
@kt 6 Cohabiting of HAL and LL . . . . HAL IncTick
ke 7 HAL System Driver This section contains the following APls _Inc -‘f? (]
sk 8 HAL ADC Generic Driver USART Transmit() . HAL_GetTick()
@kt 9 HAL ADC Extension Driver * HAL_ - , . HAL_GetTickPrio()
ke 10 HAL CEC Generic Driver . HAL_USAR T_Receive() ) - )
e 11 HAL COMP Generic Driver This section contains the following APls: HAL USART_TfﬂnsmﬂRece;'VE(j . HAL_SetTickFreq()
=B 12 HAL CORDIC Generic : - . - HAL GetTickFreq()
Driver +  HAL_Init() . HAL USART_Transmit_IT() -
X 1D ?i \I;::L CORTEX Generic . HAL_Delnit() . HA L— USA RT_Receive_”() - HAL_Delay/()
ok 14 HAL CRC Generic Driver «  HAL_Msplinit() . HA ,_— Us ART_TranSmitReceive_lT(} «  HAL_SuspendTick()
2 12 HAL RO Gt D * HAL_MspDeinit() . HAL USART_Transmit DMA( * HAL_ResumeTick()
wjpe 17 HAL CRYP Bxtension [ . HAL_InitTick() . HAL USA RT_Receive_DMA() Ao . HAL_GetHalVersion()
Driver - . -
=k 18 HAL DAC Generic Driver . HALﬂUSART_Tfaﬂsm‘tRecewe—D
@it 19 HAL DAC Extension Driver
@it 20 HAL DCMI Generic Driver
. 21 HAL DFSDM Generic Thi .
ape 21 35.2.4 S section contaj
Driver . 10 ) N Ontains th .
4. 22 HAL DMA2D Generic Operation funCilOns HAL 12¢ Init) ) fouowmg APls:
Driver This . . . -
ol 23 HAL DMA Generic Driver ) :ezzor; Contains the following Aps: ::ALJZC_Deinit()
5. 24 HAL DMA Extension _GPJ . - .
(St . . O_ReadPijn() . AL_I2C_Msp!njt()
i 25 HAL DSI Generic Driver —,,GP"O‘WH{CP;”” HAL_!2C MSPDEInfff)
ke 26 HAL DTS Generic Driver * HAL Gp ) . H, - )
EBE 27 HAL ETH Generic Driver . H, A L - G [O_ TOgg -’E‘an(} . AL‘IZC—REQISEGrCa”backO
@kt 28 HAL ETH Extension Driver - P’O_LockPin() HAL_12¢ U"REQ'fSterC 1
#h 29 HAL EXTI Generic Driver * HAL . - allback,
30 HAL FDCAN Generic . -GPIO_Ex T!_!RQHandlerU HAL_r2 C_R egisterAdy, 4
s 201 HAL_GPIO ExTy Callb © HAL12¢ yppen rCallback()
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 34 HAL GIXMMU Generic

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

¢CSKYASYA 2LAA& al |
'CEQ‘SK VI LN @
l’ RMO0433

+380d28 LRRNBOYS2 VSN

za delo s sistemskimi in V/I AV IZNNEQARS Reference manual
napravami. STM32H742, STM32H743/753 and STM32H750 Value line
Obravnavamo podrobneje pri OR. l 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).
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25
E Rozman FRI



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

elo na STM32 razvojnih sistemih

Prikljulitev
A Mini USB priklopnak r aj ¢gi ,s tsrvaentiildEDadiodi

STM32 CubelDE
A 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 58 MX_SPI1_Init(); o 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 .
Sty /* 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

A STM32H7 Discovery board in ostale platforme

A Osnovna projekta v CubelDE:
CubeMX( HAL knj $T¢MB2HT a )

A CubeMXigrafi | ni konfigurator 1 n geni
A osnovni projekt (GPIO T tipka, LED diode, USART)

A https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK_VIN Basic

ABSP (HAL K®STM3ZHAi c a)
A BSP 1 Board Support Package

A°Zbirka gonilni kov zaTauéhprudoyeSDBDRAM] 0g) i (L
A Ni najbolj kompatibilen s CubeMX

A BSP 1 osnovni demo projekt (Touch, LCD demo)

A https://github.com/LAPSyYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750-DK_BSP_Touch Demo
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I . Mi kro USB pri kl o]
Delo na STM32H7 razvojnem sistemu (srednji )
Prikljulitev .

A Mikro USB priklopnad al j g i strani ci (sred

Poseben zal et ni SpM32H7 il
A dodajanje vsebine ( main.c):

i il tuith'ub:

E CubelDE