STM32H7

Vhodno / izhodne naprave

CubelDE : osnovni projekt v C + HAL knjiznica
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Osnovni projekt CubelDE — GPIO — razli¢ni mogoci nivoji programiranja

’ N
Baremetal - zbirnik Baremetal - C I/ HAL - C \
INIT I0: I I
h {r5, ré, 1r} ..

pui/ Enable GETOD Peripheral Clock (bit 3 in AHBLENR register) /* USER CODE BEGIN 2 */ | /* Infinite loop */ |
ldr r6é, = RCC_AHBIENR // Load peripheral clock reg address to ré /* USER CODE BEGIN WHILE */
ldr 5, [r6] // Read its content to 5 | hile (1 |
orr r5, 0x00000008 // Set bit 3 to enable GPIOD clock while (1)
str r5, [ré] // Store result in peripheral clock register RCC->AHB1ENR |= 0X08, I { I
// Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register) // Enable clock for GPIOD I I
ldr r6, =GPIOD BASE // Load GPIOD BASE address to ré GPIOD->MODER |= 0x01000000; I// HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_12); I
ldr r5, [r6,#GPIOD MODER] // Read GPIOD MODER content to r5 . .
and r5, Ox0O0FFFFFF // Clear bits 21-74 for P12-15 MODE Register: bit 12 == out I
orr r5, 0x55000000 // Write 01 to bits 51-24 for P12-15 /* USER CODE END WHILE */ I

pogtfr?‘?,ré’ri]m} // Store result in GPIOD MODER register /* USER CODE END 2 */ I I

I /* USER CODE BEGIN 3 */ I

/* Infinite loop */ | HAL_Delay(1000); I

LED_ON:| /* USER CODE BEGIN WHILE */ I } I
ush {5, ré, 1r} . * *

};L/l S]etrGPI;D Piis to 1 (through BSSR register) Whlle (1) I / USER CODE END 3 /
1dr ré, =GPIOD_BASE // Load GPIOD BASE address to ré { I

5, #LEDs ON — .

:i‘; ;5, [r6,]#aPIOI!7BSSR] // Write to BSRR register T ?PIggiZODR h= 0X1009’ :// I

pop {r5, r6, pc} oggle I
LED OFF: 1 1 *

o [ /% USER CODE END WHILE */ | void HAL_GPIO_TogglePin(GPIO_TypeDef* GPIOX, |
// Set GPIOD Pins to 0 (through BSSR register) I uintl6_t GPIO_Pin) I
1dr ré, =GPIOD_BASE // Load GPIOD BASE address to ré {
lar e, —orion A /* USER CODE BEGIN 3 */ | int32 t odr: |
str 15, [r6,#GPIOD_BSSR] // Write to BSRR register for (int i=0; i<ox1000000; i++) [}; uintsZ_t odr;
pop x5, x6, el // waste some time 1 I

. /* Check the parameters */ |
https://qgithub.com/LAPSYLAB/ORLab- }* USER CODE END 3 */ i assert_param(IS_GPIO_PIN(GPIO_Pin)); I
STM32/tree/main/GPIO_LEDs | . |

I /* get current Ouput Data Register value I
*/
https://github.com/LAPSyLAB/STM32F4 Dicovery odr = GPIOX->0DR; |
. ’ VIN_Projects/tree/main/LED_GPIO_C Bar(%metal C /% set selected pins that were at low :
level, and reset ones that were high */
Potrebni koraki za krmilienieizhode_l: _ | GPIOx->BSRR = ((odr & GPIO_Pin) << |
1. RCC_AHB1ENR(Per_|pheraICIock Register): b;=1 .. Port D Enable GPIO_NUMBER) | (~odr & GPIO_Pin); |
2. MODER (Mode Register): 01: General purpose output mode ¥ I
3. Default vrednosti Ze ustrezne v registrih :

OTYPER (Output TYPE Register): 0: Output push-pull(reset state)
OSPEEDR (Output SPEED Register): 00 — Low speed (reset state)
PUPDR (Pull Up/Down Register): 00 — No pull (reset state)

4. doloéi stanje izhoda s pisanjemv ODR ali BSRR (nastavljamo Na 1/0)

\ https://github.com/LAPSYLAB/STM32F4 Discovl
\ ery VIN Projects/tree/main/LED Blink Demo ,’
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https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/ORLab-STM32/tree/main/GPIO_LEDs
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo
https://github.com/LAPSyLAB/STM32F4_Discovery_VIN_Projects/tree/main/LED_Blink_Demo

Delo na STM32H7 I‘aZVOinem SiStemU Mikro USB priklop na daljsi stranici
Prikljucitev : (srednjitt) @
« Mikro USB priklop na daljsi stranici (srednji !!!) B 3 O

Poseben zacetni projekt (github) in info za STM32H7 (e- ucﬂmca)
 dodajanje vsebine (main.c): 0

https://github.com/LAPSyLAB/ORLab-
STM32H7/tree/main/STM32H750B-DK C Basic

E CubelDEWorkspace - Sluzba/ORLab-STM32H7/5TM32H750B-DK_C_Basic/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window/| Help

o - B~ & vEminE @@ it v vy S IRETH OO
% Project Explorer % BEY £ 70 Bmanc  Emainc X

0 CubelDE_Workspace ~ 131

& Delo 132 /* Infinite loop */

133 /¥ USER CODE BEGIN WHILE */ =\ inisi DK —emmmeee

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

v 53 Sluzba 135 { i it wi
I CAN_IEX Module 136 HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13); STM32H7508-DK Discovery kit with STM32H750X8 MCU
: 137 HAL_GPIO_TogglePin(GPIOJ, GPIO_PIN_2); : -
& CAN_IEX_Module_bak —oPi0_Togg ( _PIN_2) @ | QRLab-STM32H7 - GitHub repozitorij
[ H7-B5P-LCD-05 Eg /* USER CODE END WHILE */
= ORLab-STM32 148 i User Manual Discovery kit stm32h750xb Uploaded 11/11/22, 10.15
~ = ORLab-STM32H7 141 /* USER CODE BEGIN 3 */
& Docs 142 snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Cnt); B Datasheet_stm32h750xb Uploaded 11/11/22, 10.16
= DWT Cycles M ¢ 143 HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1);
) —-yeles _Measurements 144 ﬁ Reference Manual rm0433-stm32h750xb Uploaded 11/11/22, 10.17
& GPIO_LEDs
] ] 145 HAL_Delay(1000);
v & STM32HT7508-DK_C_Basic 146 Cnt++; i Programming_Manual_pm0253-stm32h750xb Uploaded 11/11/22, 10.17
v (= Core 147
& Inc 148  /* USER CODE END 3 */ = Errata_es0396-stm32h750xb Uploaded 11/11/22, 10.19
v &5 149 }
N 150
Lastni viri :

https://github.com/LAPSYyLAB/ORLab-STM32H7

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects
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https://github.com/LAPSyLAB/ORLab-STM32H7
https://github.com/LAPSyLAB/STM32H7_Discovery_VIN_Projects
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/STM32H750B-DK_C_Basic
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/STM32H750B-DK_C_Basic

CubelDE — Vzpostavitev novega projekta

Nov projekt
m CubelDEWorkspace - STM32_USB_Key_LED/Berime.txt - STM32CubelDE
File Edit Source Refactor Mavigate Search Project Run Window Help

. New Alt+Shift+N > iﬁ Makefile Project with Existing Code
%---------------C/C-}{-P ot
OpenFlle ue ---------------1

STM32 PrOJect
STM32. PrOJect from an E)(lstlng g STM32Cubelx Conflguratlon File ( |oc)

o g

9 Project...
cl Edit Ctrl+wW _
0s€ ECH or. -r 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 All Ctrl+Shift+S [ Header File
Revert [ File from Template
@ d
Move... ass
R 0 9 Other... Ct
EEIE I i USER LUDE BEUIN & =
&1 Refresh F5 15 #define BUF

3

[[ sTM32 Project

Target Selection

% STM32 target or STM32Cube example selection is required

MCU/MPU Selectcr [FBoard Selector

MCU/MPU Series

2 — Poisci plosco

Commercia STM32H7508-DH <1 h
Part Numb |
STM32H7508-DK
\ L B B N N N N _§B _§ | I
Vendor >

oY

e Selector | Cross Selector

check Al JI

Docs & Reso.

[ pata

Fea..  LargePi

Izberi plosco

4DISCOVERY Discover

B it leverages the capabilities of
the STM32F407 high-performanc
microcontrollers, to allow users t
develop audio applications easil:
el tincludes an ST-LINK/V2-A

embedded debug tool, one
ST-MEMS digital accelerometer,

ana dlalia) slncanhana ana sid

Boards List: 1 item P 0;
N BN BN BN NN BN N B e

)

- l

e e e e — ——————— —

STM3ZHT... Discovery... Active 870
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Osnovni projekt CubelDE — CubeMX

Konfiguracija : prikljucki, knjiznice

STM32Cube MCU packages and embedded software pack

® Copy enly the necessary library files

O Add necessary library files as reference in the tooichain project configuration file

v .

STM32H7

Proisct Settings
Froject Namma
LED_GPIO,_C_Barematal G |

Projact Location
ID:\Dekovnil Cubel DE\Cubel DEWorkspace ]

Application Structure

(Generated files
[ Generate peripheral initialization as a pair of *c/.h' files per peripheral
[ Backup previously generated files when re-generating
Keep User Cade when re-generating

Delete previously generated files 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

9 Lse | =0l
LSIRC Lst
-®
31-32 KHz
—#  Enable CSS

HSIRC

!

1

Settings..

L 32 To RTC (KHZ)

[To IWDG1,2 (KHz)
gl S

&R &R B N N N N N N §N N §B_§B B N _§ N N _§N ]

|Advanced

[ Ba not generate the main()

Toskhain Foider Location

Teakhain / IDE

STiaCubeIDE |

Linker Sattings

Minimum Heap Sce  [1x200
Minimum Stack Sze  [0:00 |

B

Reset_State
LTDC_R3

Reset_State
LTDC_VSYNC
= e Ll =
e’ b el il o
EVENTOUT
GPIO_EXTI13

EVENTOUT
GPIO_EXTI2

Thread-safe Settings Generated Function Calls

Cortex-M4NS

(1 Enable munthrasdad support

Advanced Settings

Thread-safe Locking Strategy

Mapping sutable st

Generate Code

Meu and Firmware Package
Mcu Reference
STM3ZF407VETx

/_Fa

s Name and Version

Q<M< H<H<H<H<H<H<H<H<H<H<H<]

Peripheral Instance Name M Do Not Generate Function Call
RCC O

1 SystemClock_Config

2 MX_GPIO_lnit GPIO ]

3 MX_ADC1_|nit ADC1 ]

4 MX_ADC2_|nit ADC2 ]

5 MX_ADC3_|nit ADC3 ]

6 MX_ETH_Init ETH O

7 MX_FDCAN1_Init FDCAN1 ]

8 MX_FDCAN2_|nit FDCAN2 ]

9 MX_FMC_|nit FMC O

10 MX_LTDC_Init LTDC O

11 MX_QUADSPI_Init QUADSPI O

12 MX_RTC_Init RTC ]

13 -%Sﬂz'ﬂ---s%--------m-
14 SDMMC1 b |

MX_SDMMC1_MMC_ln
64 5|_§_p_l_|--------------

PLL Source Mux

VL L 1 1 TN

Input frequency

12w

I SN
- > B4 To AHB1,2 Peripheral Clacks (MHz)
System Clock Mux 3 pepeREt -
20 MHz max
. l— 1w To APB1 Peripheral Clocks (MHz)
® SYSCLK (MHz)  D1CPRE Prescaler HPRE Prescaler X1 To APB1 Timer Clocks (MHz)
csi
D2PPRE2
120 MHz max
64 F. ul_. i1 To APB2 Peripheral Clocks [MHz)
480 MHz ma:
o SPI1,2,1 Clock Mux X1 I—b To APB2 Timer clocks (MHz)
. PLLIQ ® - 64 To AHBA Peripheral (MHz)
------_L'—IE-----_ THE") R T“pm -
SAH Clock Mux i
PLLIP USART1,6 Clock Mux —
e 125 L e
R KIN —
o) - )
- CI To DF SDM ACLK (MH @’
) o » o ACLK (MHz) N
06.022727 o ER_CK o ’* = el .
A — o nastavitve
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Program : za poSiljanje po USB Virtual COM Port (USART3)

Osnovni projekt CubelDE — USB Virtual

-

/* Private variables ---------

/* USER CODE BEGIN PV */

#define BUFSIZE 256
char SendBuffer[BUFSIZE];
int Counter;

/* USER CODE END PV */

/* Infinite loop */

Fri

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

{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

snprintf (SendBuffer,BUFSIZE,"USART3:%d secs\r\n",Counter);

Project Explorer &
= FRI
= OR

ace - STM32_USB_Key LED/Core/Src/main.c - STM32CubelDE
e Refactor Navigate Search Project Run Window Help
&~/ v minidig~a~ Open Project

Close Project

lné Build All Ctrl+B

RGN TEITey - ——"
LU Build Project | puild Project &
= ETTWOTKING Se

~ 12 5TM32F4_Discovery_Projects (in S5Th

5> —UART

koda

v [[E STM32_USB_Key LED

& Audio_playback_and_record Clean..

[E Buzzer PWM_Demo

[ Initial_Breadboard_VIN
[ LED Blink_Demo

[[H LED_Blink_Demo_QEMU
[ LED_PWM_Demo

Build Automatically
Build Targets

C/C++ Index
[ Generate Report
& Generate Code

! Includes Properties

v (2 Core

6 — Build
project

!

HAL UART Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL Delay(1000);
Counter++;

}
/* USER CODE END 3 */

OR - Organizacija racunalnikoe

E CubelDEWorkspace - STM32_USB_Key_LED/C0re/Sé/EaiH e bl DE L -

File Edit Source Refactor Navigate Search Proj

v

& Project Explorer

~ 1= FRI
= OR
&+ RA

7 — Debug
project

Run Window Help

e8> & v @ivnidig~ya~(@ & 2 Run

‘ i Debug

Run History
O RunAs

o T

—_——— =
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E CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help

‘N | By ] v Rinidigy 68 v Open Project
b d b & Project Explorer & Close Project
CubelDE — Zagon, debug
o gl = ER),;{ Build Configurations >
=
Lo sl e
. - . . . . ui orking Set >
Preva an e Za on : v = 5TM32F4_Discovery Projects (in ST
I - I . q - ) = Audio_playback_and_record ez
¢ PrOJeCt -> Bu”d PrOJeCt I Rizzer PWM Nemn Build Automatically
E CubelDEWorkspace - STM32CubelDE s >
File Edit Source Refactor Navigate Search Project Run Window Help x >
il g |® v/ v winidigva~[€~v 6 @ Run
& Project Explorer A% Debug

v = FRI
= 0OR

Run History
© Run As

Run Configurations...
v =VIN

v = STM32F4 Discovery Projects (in STM32F4 DI
& Audio_playback_and_record
[ Buzzer PWM_Demo
[ Initial_Breadboard_VIN Breakpoint Types
[Z1 LED_Blink_Demo

P arm Nt Mo rRan

Debug History
4+ Debug As
Debug Configurations...

* Run ->Debug

Toggle Breakpoint

E CubelDEWorkspace - LED Blink_Demo/Core/Src/main.c - STM32CubelDE

File Edit Source Refaﬁrﬂl“& ﬁrh oject Run Window Help

- [ | &z [ % 0> 01 @ 53 [ S idie O~ G ~i®y
Project BqSToT P m— _:d Z Berimetxt @ mainc  l€stm3

~ [E LED Blink_Demo Debug [STM32 Cortex-M C/¢ />~ @retval int

74 */
1 ~ & LED_Blink_Demo.elf [cores: 0] . : .
° 752int main(void
Step (I nto 1 Ove r)’ B reaprIntS ~ o Thread #1 [main] 1 [core: 0] (Suspended . 7& { ¢ )
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN

# arm-none-eabi-gdb (8.3.1.20191211)

*
s ST-LINK (ST-LINK GDB server) 2 /* USER CODE END 1

81 /* MCU Configuratio

Br e e o w211 per
AL tnit(); 1
£ .

86 /* USER CODE BEGIN

88 /* USER CODE END In

Build <->Debug
project,

=] /* Configure the sy
-r---—--'—a:--f

Toggle Breakpoint
-_—— s e e o
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GPIO Krmi
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R233 LD7
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R232 LD6
LED? 630R'\'. RED
UeB
STM32H750XBH6
T8 Al6 LCD G35
U8 ::g? If:}(]) AlS5 LCD Gé
Hl6 PG2 PI2 B13 ARD D12
H15 PG3 PI3 Cl4 STMOD#8-MOSIs
Hl14 PG4 Pl4 A4 SAI2 MCLKA
Gl4 PGS PIs A3 SAI2 SCKA
Gl5 PG6 PI6 A2 SAI2 SDA
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Al0 PGY P19 E2 LCD VSYNC
A9 PGL0 PILO F3 MII RX ER
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D9 PG13 P13 H2 LED2
D8 y ) H3 LCD CLK
D6 RG14 La5) P5 LCD RO
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LED: rde¢a PI13, zelena PJ2
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Osnovni projekt CubelDE — GPIO - tipka, LED diode

DNF

HAL - C um2217
/* USER CODE BEGIN PV */ User manual
#define BUFSIZE 256 Description of STM32H7 HAL and low-layer drivers
p y
char SendBuffer[BUFSIZE];
int Counter; 35.2.4 10 operation functions
int KeyState=0; This section contains the following APIs:

HAL_GPIO_ReadPin()
HAL_GPIO_WritePin()
HAL_GPIO_TogglePin()
HAL_GPIO_LockPin()
HAL_GPIO_EXTI_IRQHandler()
HAL_GPIO_EXTI_Callback()

/* USER CODE END PV */

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{

HAL_GPIO TogglePin(GPIOI, GPIO_PIN_ 13);

KeyState = HAL_GPIO ReadPin(GPIOC, GPIO PIN_ 13);
HAL_GPIO WritePin(GPIOJ, GPIO_PIN 2, KeyState);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

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

/* USER CODE BEGIN 3 */

}
/* 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)

O

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

Datoteka Dejanje Pogled Pomod

& I BHm B &2 PuTTY Configuration ? X
' E? Druge naprave Category.
| & Grafi¢ne kartice —-S=BSSIDH Basic options for your PuTTY session
H L i

@ Kamere —-Terrgfgr 9 Specify the destination you want to connect to
= Krmilniki IDE ATA/ATAPI ' Keyboard Senaline T kel A
S Krmilniki shrambe - Bell I [coms | 115200 [
- o --Features
¢ Krmilniki USB — Window Connection type: |
N Krmilniki za zvok, video in igre - Appearance ‘O§SH (®) Serial (_)Other: |Telnet o |
B Miske in druge kazalne naprave -~ Behaviour 7

B Napraves programsko opremo
¥ Naprave z univerzalnim serijskim vodilom l NN N

57 Omrezne kartice I& COM4 - PuTTY

g Prenosne naprave

|| Procesorji
E Racunalnik

£3 Sistemske naprave

!*‘ Software components
= Tipkovnice

§ USB Connector Managers

B Varnostne naprave

i Vdelana programska oprema
@ Vnosne naprave (HID)

v §§ Vrata (COM in LPT)
ﬁ Standard Serial over Bluetooth link (COMS5)

P S FIE RS RN e N TALN (€ o R—
l W STMicroelectronics STLink Virtual COM Port (COM4) I

w2 N L N 4

10 — Test
project
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