Vhodno izhodne naprave

Laboratorijska vaja 5 - VP 5
VIN projekt, Misko3, osciloskop,
STM32H7 PWM primeri
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VP 5: VIN projekt (Misko3), osciloskop,
STM32H7 PWM primeri

[- VIN projekt }
1 Misko3 — demo projekt

m Osciloskop - spoznavanje

m HAL knjiznica

m STM32 CubelDE H7 — PWM izhodi, brenc¢ac¢

m STM32H7 CubelDE, 12C (Scan, WM9884, Touch)
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VIN projekt

Spisek opreme
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VIN projekt
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I LAPSy Embedded Academy zvezek l S
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Brezsticno zaznavanje - CapSense

nedelja, 24. april 2022 11:28

Capacitive Sensing Library
by Paul Badger

How it works
Receive pin

Send pin

The capacitiveSensor method toggles a microcontroller send pin to a new state and then
waits for the receive pin to change to the same state as the send pin. A variable is
incremented inside a while loop to time the receive pin's state change. The method then
reports the variable's value, which is in arbitrary units.

Watch a short video demanstration (YouTube)

From <https://playground.arduine.cc/Main/CapacitiveSensor/>
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VIN projekt

Vasa tema ?

Uporaba prostora za sodelov... DMN1-VI naprave

Preberi.me

eda, 16.

Tuka] lahko objavijate svoje vsehing, vas VIN projekt:
+ Naredite svojo stran z naslovom VIN projekta
« Naredite lahko podstrani z razlicnimi vsebinami (vir, gradiva, sheme, ...)

* |mejte kopijo v svojem osebnem zvezku - tukaj lahko spreminjamo vsi vsebino.

Predstavitev projekta :
» Porofilo, ki ga oddate na e-ufilnico
o Objavite tudi na svoji strani v tem zvezku ali spletnem blogu
» Kratek video posnetek - poiljete nam ali ohjavite sami {link)

* GitHub: opis projekta (Readme.md) in koda

Primer odlitnega opisa projekta (informativen, izobrazevalen, ponaovljiv):

2Nake game on 8x8 LED matrix wsing the STM32F4 discovery hoard. | zrezke’s blog

Primer dobrega porocila/predstavitve:

DMN2-VP3 TinkerCad

VIN projekti Teme

DMZ2-VP4 Breadboard

[#] Dodaj stran
Preberime
~ Primeri
LCD 16024 na STM32H7
Zaznavanje udarcev v glasbi
Proti vlomilni alarmni sistern

Vremenska Postaja na STM32F4

https://zrezke.qgithub.io/jekyll/update/2022/02/23/8by8-snake.html
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yer with LCD  https://github.com/LAPSYLAB/STM32H750B-DK_Docs and Examples
https://qithub.com/LAPSYLAB/STM32F4 Docs and Examples/

VIN - LV 8 © Rozman, FRI

F4: Wave Pla



https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/
https://github.com/LAPSyLAB/STM32F4_Docs_and_Examples/

VIN projekt

Video posnetki VIN projektov iz prejSnjih let
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VIN projekt

Video posnetki VIN projektov iz prejSnjih let

LAPSy Embedded Academy

Studentski projekti pri predmetih RA,.OR in VIN

Razlicni Studentski projekti iz prejsnjih Solskih let pri predmetih RA, OR in VIN.
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https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/SitePages/RAVINOR%20projekti.aspx
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VP 5: VIN projekt (Misko3), ,Edge Al",
STM32H7 PWM, 12C primeri

m VIN projekt
[ Misko3 — demo projekt }

m Osciloskop - spoznavanje

m HAL knjiznica

m STM32 CubelDE H7 — PWM izhodi, brenc¢ac¢

m STM32H7 CubelDE, 12C (Scan, WM9884, Touch)
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Misko 3 in ,Spajka” party 2022

Konektorji
w‘

\stavi konektorie v tiskano vezje




VP — Misko 3
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Slika 1: Bloéni diagram razvojnega Sistema MiSKo 3
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VP — Misko 3 - Inicializacija

int main(void)

{
/* USER CODE BEGIN 1 */

coord_t joystick_raw, joystick_out;
joystick_t joystick;
uint8 t MSG[100]={0};
uintl6_t touch_x = @, touch_y = 0;

char str[10];
float framerate;

/* USER CODE END 1 */

/* Reset of all peripherals, Initializes
the Flash interface and the Systick. */
HAL_Init();

/* USER CODE BEGIN Init */

/* USER CODE END Init */

/* Configure the system clock */
SystemClock_Config();

/* USER CODE BEGIN SysInit */

/* USER CODE END SysInit */

/* Initialize all configured peripherals */

MX_GPIO Init();
MX_ADC1_Init();
MX_ADC2_Init();
MX_FMC_Init();
MX_I2C2_Init();
MX_UART4_Init();
MX_UART5_Init();
MX_USART1_UART Init();
MX_USART2_UART_Init();
MX_QUADSPI1_Init();
MX_SPI1_Init();
MX_TIM5 Init();
MX_TIM8 Init();
MX_TIM20_Init();
MX_ADC3_Init();
MX_DAC1_Init();
MX_DAC2_Init();
MX_FDCAN2_Init();
MX_I2C1_Init();
MX_TIM15_Init();
MX_USART3_UART_Init();
MX_ADC4_Init();
MX_USB_Device_Init();
MX_DMA_Init();
MX_CRC_Init();
MX_TIM6_Init();

https://qithub.com/LAPSyLAB/Misko3 Docs and Projects

/* USER CODE BEGIN 2 */

LED_init();
KBD_init();
SCI_init();
joystick_init(&joystick);

for (uint8_t i=@;i<3;i++)

HAL_Delay(250);
LEDs_on (OxFF);
HAL_Delay(250);
LEDs_off(0xFF);

}

LCD_Init();

UG_Init(&gui, UserPixelSetFunction,
ILI9341_GetParam(LCD_WIDTH),
ILI9341_GetParam(LCD_HEIGHT));

UG_FontSelect (&FONT_8X12);

UG_SetForecolor(C_WHITE);

UG_SetBackcolor(C_BLACK);

UG_DriverRegister(DRIVER_FILL_FRAME, (void
*)_HW_FillFrame_);

UG_DriverEnable(DRIVER_FILL_FRAME);

DrawStartScreen();
framerate = DrawColors(89);

UG_SetForecolor(C_WHITE);
UG_FontSelect (&FONT_16X26);

sprintf(str,"%.0f fps",framerate);
UG_PutString(5,105,str);
/* USER CODE END 2 */

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

VIN - LV
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https://github.com/LAPSyLAB/Misko3_Docs_and_Projects

VP — Misko 3 — Glavna zanka

while (1)
{
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */ // Touchscreen
if(XPT2046_TouchPressed())
//LEDs {
LED_set(LEDO, !KBD_get_button_state(BTN_OK)); uintlé t x = @, y = 0;
LED_set(LED1, !KBD get_button_state(BTN_DOWN));
LED_set(LED2, !KBD_get_button_state(BTN_RIGHT)); if(XPT2046_TouchGetCoordinates(&x, &y, 0))
LED_set(LED3, !KBD_get_button_state(BTN_UP)); {
LED_set(LED4, !KBD get_button_state(BTN_LEFT)); touch_x = x;
LED_set(LED6, !KBD get_button_state(BTN_ESC)); touch_y = y;
LED_set(LED7, !KBD_get_button_state(BTN_JOY)); UG_FillCircle(x, y,2, C_GREEN);
UG_FillCircle(250, 50, 49, C_BLACK);
// Joystick }
HAL_ADC_Start(&hadc4); }
HAL_ADC_PollForConversion(&hadc4,10);// Waiting for ADC conversion
joystick_raw.x=HAL_ADC_GetValue(&hadc4); sprintf(MSG, "Joystick X:%@5d, Y:%@5d, Touch: X:%@5d, Y:%@5d

\r",joystick out.x,joystick_out.y, touch_x, touch_y);

HAL_ADC_Start(&hadc4);

HAL_ADC_PollForConversion(&hadc4,10);// Waiting for ADC conversion SCI_send_string(MSG);
joystick_raw.y=HAL_ADC_GetValue(&hadc4); CDC_Transmit_FS(MSG, strlen(MSG));
HAL_ADC_Stop(&hadc4); UG_DrawCircle(250, 50, 50, C_RED);
joystick_get(&joystick_raw, &joystick_out, &joystick); HAL_Delay(20);

UG_DrawCircle(joystick_out.x+250, joystick_out.y+50,5, C_YELLOW);

/* USER CODE END 3 */

https://qithub.com/LAPSyLAB/Misko3 Docs and Projects
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VP — Misko 3 — Projekti VIN 21/22
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Maze game Maze game

Maze game contains a maze, move counter and a yellow circle which represent current player position,

We will implemented three different presets of the maze: easy, normal and hard; which is defined in MainMenuRefresh() shown above. Easy
dificulty will of size 21x13 and have a cell size of 31, with a (5.43) offset and a player circle radius 7. Normal dificulty will of size 29x19 and
have a cell size of 21, with a (12,40) offset and a player circle radius 5. Hard dificulty will of size 51x33 and have a cell size of 12, with a
{10.40) offset and a player circle radius 2.

Moves:0

'J—I;_

Easy dificulty Mormal dificulty Hard dificulty

https://qgithub.com/LAPSyLAB/Misko3 Docs and Projects
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STM32H7 PWM, 12C primeri

m VIN projekt
1 Misko3 — demo projekt

[ m Osciloskop - spoznavanje }

m HAL knjiznica

m STM32 CubelDE H7 — PWM izhodi, brenc¢ac¢

m STM32H7 CubelDE, 12C (Scan, WM9884, Touch)

VIN - LV 17 © Rozman, FRI



Spoznavanje merilne opreme...

Prednja stran osciloskopa - shema

1

10

11

12

16 15 14

Aw o =

o N o wun

7" Capacitive Touch Screen

Multipurpose Knobs
Analyse Key
Measure Key

Cursor Key

Common Tools Keys

Touch Lock Key

Quick Action Key (Self-defined
function)

9

10
1
12

13
14
15
16

Trigger Controls

Horizontal Controls

Vertical Controls

Probe Compensation Signal
Output Terminal/Ground Terminal
Analog Channel Input Terminals
Digital Channel Input Terminal
USB HOST Port

Power Key

htts://download.rioI.com/en/uaI/DiitaI%ZOOscilloscoe/DHO900/DHO9OO QuickGuide EN.pdf
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Spoznavanje merilne opreme — informativna vsebina ...
Prednja stran osciloskopa - realna
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Prednja stran osciloskopa - kontrole

Y-os (el. napetost) X-os (€as) Prozilnik
* nastavitev merila * nastavitev merila e zacetek prikaza
[VlraZdelek] [SIraZdeIek] ° tipiéno: poz_ fronta

* pozicioniranje y-0s * pozicioniranje in 50%
* prikaz kanalov da/ne

4 B >

e
Jscaed
&

https://rigolshop.eu/dho914.hitml

Spoznavanje merilne opreme...
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Spoznavanje merilne opreme — informativna vsebina ...

Meritev testnega signala
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"
Testni signal — meritev periode, frekvence

RIGOL T° D F 1,75l
: o MOTEE-20 .S
CurB:-8.868=
TR

| Loai = 58 BH:

|
1
I_H 1~ islalin Time 3.6888ms D&-200 ..Hu=s

Meritev/ periode/frekvence signala:
* ?7ms, ? Hz
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Testni signal — meritev amplitude

FEIGOL

hiode
ETglE]

Twpe
Source

CH1
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VP 5: VIN projekt (Misko3), ,Edge Al",
STM32H7 PWM, 12C primeri

m VIN projekt
1 Misko3 — demo projekt

m Osciloskop - spoznavanje

 m HAL knjiznica }

m STM32 CubelDE H7 — PWM izhodi, brenc¢ac¢

m STM32H7 CubelDE, 12C (Scan, WM9884, Touch)
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Osnovni projekt CubelDE — GPIO — nivoji programiranja

OR - Organizacija racunalnikov

Baremetal - zbirnik

INIT IO:
push {r5, re, 1r}

// Enable GPIOD Peripheral Clock (bit 3 in AHBlENR register)

ldr ré, = RCC_AHBIENR // Load peripheral clock reg address to ré
1dr r5, [re] // Read its content to r5
orr r5, 0x00000008 // Set bit 3 to enable GPIOD clock

str r5, [re] // Store result in peripheral clock register

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

ldr ré, =GPIOD_BASE // Load GPIOD BASE address to ré

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

and r5, 0x00FFFFFF // Clear bits 31-24 for P12-105

orr rh, 0x55000000 // Write 01 to bits 31-24 for P12-15

str r5, [r6] // Store result in GPIOD MODER register
pop {r5, r6é, pc}

LED_ON:|
push {x5, re, 1lr}
// Set GPIOD Pins to |
ldr r6, =GPIOD_ BASE
mov r5, #LEDs_ON
str r5, [r6,#GPIOD_BSSR] // Write to BSRR register
pop {z5, r6, pc}

(through BSSR register)
// Load GPIOD BASE address to ré6

LED_OFF:
push {r5, r6, 1r}
// Set GPIOD Pins to 0
1dr r6, =GPIOD_BASE
mov r5, #LEDs_OFF
str r5, [ré,#GPIOD BSSR] // Write to BSRR register
poep {r5, ré6, pc}

{(through BSSR register)
// Load GPIOD BASE address to ré

https://qithub.com/LAPSyLAB/ORLab-
STM32/tree/main/GPIO LEDs

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;
Toggle PD12

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

for (int i=0; i<0x1000000; i++) {};

// waste some time

}
/* USER CODE END 3 */

VIN

HAL - C HAL - LLC

/* 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 */

//

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;

https://github.com/LAPSyLAB/STM32F4_Discovery

/* Set selected pins that were at low

VIN_Projects/tree/main/LED_GPIO_C_Baremetal_C 1cye1; 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
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Programska knjiznica

HAL knjiznica — dokumentacija in delo (koda, PDF)

Vsebuje predpripravljene funkcije za delo s
sistemskimi in V/I napravami.

~ [ STM32H750B-DK_Buzzer_ PWM_Demo

> 4 Binaries

> @l Includes
~ 2 Core

w

= Inc

> [ mainh

> [ melody.h

> [1 stm32h7xx_hal_conf.h
> [H stm32h 7 ith

& Src

» 8 main.c

» [ stm32h7xx_hal_msp.c
> I8 stm32h 7T it.c

» [8 syscalls.c

» 8 sysmem.c

» |8 system_stm32h7xx.c

> (= Startup

Drivers

= CMSIS
STM32H730¢_HAL_Driver

» = Inc

» = Src

/* USER CODE BEGIN 3 */

Projekt CubelDE:
(bolj uporabno)

HAL_GPTO_TpliglePin(GPTOI, GPIO_PIN_2);

‘— UM2217
’, life.augmented

User manual

: UM2217 - Rev 6 page 2/4020

VIN / Laboratorijske vaje / STM32H7_Viri_dokumenti

DO

/**

* @retval None
*/

u{
uint32_t odr;

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

Ctri +
* @brief Toggles the specified GPIO pins.

* @param GPIOx: Where x can be (A..K) to select the GPIO peripheral. {
* @param GPIO_Pin: Specifies the pins to be toggled.

void HAL_GPIO_TogglePin(GPIO_TypeDef *GPIOx, uintl6_t GPIO_Pin)

Description of STM32H7 HAL and low-layer drivers

H 4« 2 ofd4020 P M Q@

E-ucilnica (PDF dokument):

MAPA

(5 STM32H7 Viri_dokumenti

Mapa Nastavitve Vel v

Prenesi mapo

®

en.MB1381-H750XB-B01_Schematic.pdf

L]

pm0253-stm32f7-series-and-stm32h7-series-cortexm?7-prgcessor-programming-manual-stmicroelectronics.pdf

L

rm0433-stm32h742-stm32h743753-and-stm32h750-valuefline-advanced-armbased-32bit-mcus-stmicroelectronics.pdf

L]

stm32h750b-dk pdf

®

um2217-description-of-stm32h7-hal-and-lowlayer-drivers-stmicroelectronics.pdf

[Lr]

um2488-discovery-kits-with-stm32h745xi-and-stm32h750xb-UM.pdf

— void HAL_GPIO_TogglePin(GPIO_ TypeDef *GPIOx, uintl6_t GPIO_Pin)
uint32_t odr;

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

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

Press ‘F2" for focus]
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Vir: UM2217 - HAL and Low-layer drivers - PDF

Bookmarks =]
(=R #® New . Edit

&

W+ 1 General information fal

W 2 Acronyms and definitions
. 3 Support of dual-core
architectures
@k 4 Overview of HAL drivers

s, O Overview of low-layer
drivers
@kt 6 Cohabiting of HAL and LL
Rt 7 HAL System Driver  ~_ I
b 8 HAL ADC Generic Driver
@kt 9 HAL ADC Extension Driver
@k 10 HAL CEC Generic Driver
@kt 11 HAL COMP Generic Driver
=B 12 HAL CORDIC Generic
Driver
=B 13 HAL CORTEX Generic
Driver
@kt 14 HAL CRC Generic Driver
@kt 15 HAL CRC Extension Driver
@kt 16 HAL CRYP Generic Driver
=B 17 HAL CRYP Extension
Driver
@kt 18 HAL DAC Generic Driver
@kt 19 HAL DAC Extension Driver
@kt 20 HAL DCMI Generic Driver
=B 21 HAL DFSDM Generic
Driver
=B 22 HAL DMA2D Generic
Driver
@kt 23 HAL DMA Generic Driver
2B 24 HAL DMA Extension
Driver b
@kt 25 HAL DSI Generic Driver
@kt 26 HAL DTS Generic Driver
@kt 27 HAL ETH Generic Driver
@kt 28 HAL ETH Extension Driver
@kt 29 HAL EXTI Generic Driver
=B 30 HAL FDCAN Generic
Driver
@kt 31 HAL FLASH Generic Driver
=B 32 HAL FLASH Extension
Driver
@kt 33 HAL FMAC Generic Driver

Programska knjiznica

Vsebuje predpripravljene
funkcije za delo s sistemskimi
in V/I napravami.

This section contains the following APls:
. HAL_Init()

. HAL_Delnit()

. HAL_Mspinit()

. HAL_MspDelnit()

. HAL_InitTick()

afe %47 HAL GFXMMU Generic v

E-ucilnica (PDF dokument):

‘ ', life.augmented

UM2217

User manual

Description of STM32H7 HAL and low-layer drivers

HAL USART_Transmit(}

l This section contains the following APls:
\ HAL_USART_Receive()

HAL USART_Transmf'tReceive(j
HAL USART_Transmit_!T{}

HAL USART_Receive_IT( )
HAL USART_TransmitReceive_lT(j

HAL USART_Transmit_DMA()
HA L_USART_Receive_DMA( )

This section contains the following APls:
. HAL_IncTick()

. HAL_GetTick()

. HAL_GetTickPrio()

. HAL_SetTickFreq()

. HAL_GetTickFreq()

. HAL_Delay/()

. HAL_SuspendTick()

. HAL_ResumeTick()

. HAL_GetHalVersion()

HAL USART_TransmitReceive_DMA()

‘H 4 2

This sectj
3524 | - S section Contains .
O operation functions HAL 120 R the following Apjs:
This secti i ’ 2c.
e zzor; contains the following Apys. :ALJZC‘DM"“O
~GPIO_Readpin) ' - DAL mspp
) N el Init,
HAL_GPIO_writepin) ) HALJ?C_MSpPDe:ffm
. HAL_GPIO_Togglepin) © AL C_RegisterCayp,
o HAL_GPIO_Lockpin) ' HALch—U"RegisterCaﬂZw
. ::AL_GPIO_ EXTI_IRQHandler HAL_!ZC_RegisterAddrc ,%kf)
AL_GP!O_EXTI_Caﬂback() HA"'—”C-U"Registemadaébacm
rCallback)

UM2217 - Rev 6 page 2/4020

of4020 B W &
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HAL and Low-layer drivers — delo ,skozi” kodo

Programska knjiznica ‘_ Projekt CubelDE: UM2217
Vsebuje predpripravljene funkcije za delo s Y/ :c.cuomentea (bolj uporabno)
sistemskimi in V/I napravami. User manual
~ [ STM32H750B-DK_Buzzer_PWM_Demo L .
+ & Binaries _ Description of STM32H7 HAL and low-laver drivers
> & Includes HAL - LL C UM2217 - Rev 6
~ # Core |
> & Inc . M e > N
> B mainh stm32h7xx_Il_gpio.h: 2 gfdie <. HAL - C
> @ melodyh f7= stm32h7xx_hal_gpio.c:
» [ stm32h7x_hal confh * @brief Return full output data register value for a dedicated
[ stm32hTxith port. /H*
v &S * @rmtoll ODR ODy LL_GPIO_ReadOutputPort - (I UGS i HREEler) E) R
> @ main.c * @param GPIOx GPIO Port * @param GPIOx: Where x can be (A..K) to select the GPIO peripheral.
> [ stm32h7x¢ hal msp.c * @retval Output data register value of port * @param GPIO_Pin: Specifies the pins to be toggled.
B cL */ * @retval None
¥ stm32h7xx_it.c "
5 evscallsc __STATIC_INLINE uint32_t ! _ . .
o yscals: LL_GPIO_ReadOutputPort(GPIO_TypeDef *GPIOx) void HAL_GPIO_TogglePin(GPIO_TypeDef *GPIOx, uintl6_t GPIO_Pin)
s sysmem.c - - -
{ .
19 system stm32hTxcc return (uint32_t)(READ_REG(GPIOx->ODR)); uint32_t odr;
* = Startup } /* Check the parameters */
Drivers assert_param(IS_GPIO_PIN(GPIO_Pin));
» & CMSIS
STM32H7x¢_HAL_Driver /* get current Output Data Register value */
s &lne #define READ_REG(REG) ((REG)) odr = GPIOX->ODR;
¥ &= Src .
o) LICENSE bt stm32h7xx gplo,h: /* Set selected pins that were at low level, and reset ones that were high */
S ' GPIOX->BSRR = ((odr & GPIO_Pin) << GPIO_NUMBER) | (~odr & GPIO_Pin);
typedef struct }
{
__I0 uint32_t MODER; /*!< GPIO port mode register, Address offset: 0x00 */ HAL vs HAL-LL (LOW Level):

__I0 uint32_t OTYPER; /*!< GPIO port output type register, Address offset: @xe4 */
__I0 uint32_t OSPEEDR; /*!< GPIO port output speed register, Address offset: 0x08 */

__I0 uint32_t PUPDR; /*!< GPIO port pull-up/pull-down register, Address offset: @xoC */ /** HAL level **/

__I0 uint32_t IDR; /*!< GPIO port input data register, Address offset: @x10 */ /* get current Output Data Register value */
__I0 uint32_t ODR; /*!< GPIO port output data register, Address offset: Ox14 */ odr = GPIOX->ODR;

__I0 uint32_t BSRR; /*!< GPIO port bit set/reset, Address offset: 0x18 */

__I0 uint32_t LCKR; /*!< GPIO port configuration lock register, Address offset: @x1C */ /** LL level **/

__I0 uint32_t AFR[2]; /*!< GPIO alternate function registers, Address offset: 0x20-0x24 LL_GPIO_ReadOutputPort(GPIO_TypeDef *GPIOx)
*/

} GPIO_TypeDef;

VIN - LV 30 © Rozman, FRI



I
VP 5: VIN projekt (Misko3), ,Edge Al",
STM32H7 PWM, 12C primeri

m VIN projekt
1 Misko3 — demo projekt

m Al v vgrajenih napravah (,Edge Computing® )

m HAL knjiznica

[ m STM32 CubelDE H7 — PWM izhodi, brencac }

m STM32H7 CubelDE, 12C (Scan, WM9884, Touch)
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"
Timer - Counter
(Casovnik - Stevec)

] Obicajno vec€ enakovrednih kanalov

m Uporabni za
- Stetje dogodkov (Capture)
- tvorjenje Casovnih signalov (Waveform)
- zakasnitve (DELAY s Casovnikom !)

40 MHz

20 MHz

10 MHz

Trigger

START

™1

RX2

=
i

- merjenje intervalov
- periodicne prekinitve

- tvorba signalov s pulzno Sirinsko modulacijo (PWM)

signal

Variacije ,,Duty Cycle“: o
LED ,dimmer" B
krmiljenje hitrosti motorjev \ '

Lenostavni“ DAC — povpredje

b
Duty Cycle
o

3
Duty Cycle
T

kodiranje podatkov

Medium Dim

o |
MM signal || | | | | | |
T I T |

Data =] 1 z 4 a

15 (ms) 20

Bright

time

STOP

Variacije periode:

krmiljenje servo motorjev
priblizek sinusnih tonov (50% duty)

primer: nota C2 = 262Hz,
perioda T=1/262=3.8ms

izhod: brendac

fs.8ms]

VIN - LV 32
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STM32H7 — PWM signal na priklju¢ku PA3

Reset_State
ADC1_INP15
ADC2_INP15
ETH_COL
LPTIM5_OUT
LTDC_B2
LTDC_B5
TIM15_CH2

PWM signal lahko spremljamo na priklju¢ku PA3-PWM na STMod+ Clickboard.
Uporabili bomo TIM2->CH4 funkcionalnost na PA3

CubeMX nastavitve:

TIM5_CH4
USART2_RX
USB_OTG_HS_ULPI_DQ
GPIO_Input

GPIO_Output
GPIO_Analog
EVENTOUT

1. Spremeniti pin PA3 v TIM2->CH4
TIM2 kanal 4 spremenimo na PWM Generation CH4

2. Clock & TIM2:

Nastavimo urin signal Stevca na 1 MHz CRIGEXIIS

Obstojec urin signal 64Mhz delimo s 64:
Prescaler (PSC - 1§ bits value) = 64-1 = 63

Casovnik bo v eni sekundi prestel do ene
PWM signal dolo¢imo s dvema parametro

ARR = 1000000 / stevilom period PWM signal "
2. CCR1 dolo¢a vrednost znotraj periode za preklop stepja PWM G cek
CCR1=0.. ARR (npr. ARR/2 pomeni 50% duty cycle
(np p 6 duty cy
Vec informacij : BeriMe.txt A1 P o

SYSCLK (MHz) PRE Prescaler

> 64 | 11 v . e i1 V| 64 ‘

§PI1.,2,3 Clack Mux

D1CPRE Prascalar

64 To APB2 Peripheral Clacks (MHz)
—— - -

STM32H750B-DK_Buzzer_PWM_Demo.ioc - Pinout & Configuration

Pinout & Configuration

al_______-|®
i A->Z

System Core >

Analog b4

Timers ~

HRTIM
LPTIM1
LPTIM2
LPTIM3
LPTIM4
LPTIM5
RTC
P =1
Jam ]
TIM3
TIM4
TIM5
TIMB
TIM7
TIM8

Connectivity >

Clock Co
v Softwar
TIM2 Mode and Configuration
Slave Mode |Disable V‘
Trigger Source |Disable V‘
Clock Source ‘Intemal Clock V‘
Channel1 Disable ~]
Channel2 Disable ~|
Channel3 Disable ~]
- LY
Channeld PWM Generation CH4 1 V|
| P
Combined Channelsﬁsable V|

Use ETR as Clearing Source

[0 XOR activation
[J One Pulse Mode

Reset Configuration
& DMA Settings @ GPIO Settings
@ User Constants & NVIC Settings
Configure the below parameters :
ofencrn | ©  © @
G UNEL SPUI%E e e e o
Prescaler (PSC ... 63 1
Counter Period (... 4294967295

https://qgithub.com/LAPSYyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK Buzzer PWM Demo
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STM32H7 — PWM signal na prikljucku PA3

Casovnik bo v eni sekundi prestel do enega miljona.
PWM signal dolo¢imo s dvema parametroma:
1. Counter Period (AutoReload Register - 16 bits value ) =
ARR = 1000000 / stevilom period PWM signala[Hz]
2. CCR1 doloca vrednost znotraj periode za preklop stanja PWM
CCR1=0.. ARR (npr. ARR/2 pomeni 50% duty cycle

Vec informacij : BeriMe.txt

Vada
* @brief The application entry point.
* @retval int

*/

int main(void)

{

/* USER CODE BEGIN 1 */

int ARR_period;

int PWMFreq, PWMDuty;

/* Initialize all configured peripherals */

MX_TIM2_Init();

/* USER CODE BEGIN 2 */
HAL_TIM PWM_Start(&htim2, TIM_CHANNEL_4);
/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */

while (1)

{

ARR_period = (int)(1000000/PWM_Freq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL 4, ARR period, PWM _Duty * ARR_period/100);

https://qgithub.com/LAPSYyLAB/STM32H7 Discovery VIN

/* USER

CODE BEGIN © */

void setPWM(TIM_HandleTypeDef timer, uint32_t channel, uintl6_t period,
uintl6_t pulse)

{

/* USER

HAL_TIM PWM_Stop(&timer, channel); // stop generation of pwm
TIM_OC_InitTypeDef sConfigOC;

timer.Init.Period = period; // set the period duration
HAL_TIM_PWM_Init(&timer); // reinititialise with new period value
sConfigOC.0CMode = TIM_OCMODE_PWM1;

sConfigOC.Pulse = pulse; // set the pulse duration
sConfigOC.0CPolarity = TIM_OCPOLARITY_HIGH;

sConfigOC.OCFastMode = TIM_OCFAST_DISABLE;
HAL_TIM_PWM_ConfigChannel(&timer, &sConfigOC, channel);
HAL_TIM_PWM_Start(&timer, channel); // start pwm generation

CODE END @ */

Perioda Duty

Projects/tree/main/STM32H750B-DK Buzzer PWM Demo
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STM32H7 — PWM melodija za bren¢aca (Buzzer)

Ena nota (frekvenca, trajanje):

ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_4, ARR_period, ARR_period/2);

Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex];

Melodija (zaporedje not s trajanji):

void PlayMelodies_PWM()

{

melodyCount = sizeof(melodySizes)/ sizeof(uint32_t);

for(melodyIndex = 0; melodyIndex < melodyCount; melodyIndex++)

HAL - C

Perioda signala PWM se bo dolocala glede na trenutno noto.
Duty cycle je vedno 50% - pribliZzek sinusnega signala.

1. Counter Period (AutoReload Register - 16 bits value ) =
ARR = 1000000 (ura Stevca) / Frekv.note[Hz]
2. CCR1 bo vedno ARR/2 (50% duty cycle)

Vec informacij : BeriMe.txt

Primer: Nota A4 = 440 Hz
Perioda[s]=1/440Hz=0.00227272
Perioda[us]=1/440*1000000=2272 = ARR_period

melody.h (zapisi melodij)

{

for(noteIndex = 0; noteIndex < melodySizes[melodyIndex]; noteIndex++)

{
// buzzerSetNewFrequency(melody[melodyIndex][noteIndex]);
NoteFreq = melody[melodyIndex][noteIndex]; if (NoteFreq == @) NoteFreq = 1;
ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz
setPWM(htim2, TIM_CHANNEL_4, ARR_period, ARR_period/2);
Delaymsecs = noteDurations[melodyIndex][noteIndex] * melodySlowfactor[melodyIndex];
HAL_Delay(Delaymsecs);

}

snprintf (SendBuffer,BUFSIZE,"\r\n\r\nEnd of Melody[%d]\r\n\r\n",melodyIndex);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

snprintf (SendBuffer,BUFSIZE,"\r\n\r\nEnd of All Melodies[%d]\r\n\r\n",melodyIndex);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1);

HAL_Delay(2000);

[ [ #sR#EEHEEHHET Y "Crazy Frog" song of Crazy frog album™*##s#us##sasssass//

const uint32_t  CrazyFrog_notes[] = {
NOTE_D4, ©, NOTE_F4, NOTE_D4, @, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, ©, NOTE_A4, NOTE_D4, 8, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, @, NOTE_C4, NOTE_A3, NOTE_E4
9,NOTE_D4,NOTE_D4

T

const uint32_t CrazyFrog_durations[] = {
8, 8, 6, 16, 16, 16, 8, 8, 8,

} g, 8, 6, 16, 16, 16, 8, 8, &,
8. 8, 8, 16, 16, 16, 16, 8, 8, 2,
8,4,4
‘{’Oid PlayMelodies_PWM() [T ERaARAAEND Of Crazy Froghsiwssss//
VIN - LV 35 © Rozman, FRI
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

void PlayMelodies_PWM()
{

melodyCount = sizeof(melodySizes)/ sizeof(uint32_t);

for(melodyIndex = ©; melodyIndex < melodyCount; melodyIndex++)
{
for(noteIndex = ©; noteIndex < melodySizes[melodyIndex]; noteIndex++)
{
// buzzerSetNewFrequency(melody[melodyIndex][noteIndex]);
NoteFreq = melody[melodyIndex][noteIndex];
if (NoteFreq == @) NoteFreq = 1;

ARR_period = (int)(1000000/NoteFreq); //Already prescaled to 1 MHz

setPWM(htim2, TIM_CHANNEL_4, ARR_period, ARR_period/2);

Delaymsecs = noteDurations[melodyIndex][noteIndex] *
melodySlowfactor[melodyIndex];

HAL_Delay(Delaymsecs);

snprintf (SendBuffer,BUFSIZE,"Melody[%d],Note #%d F=%d Hz Duration:%d ms| ARR=%d
CCR1=%d\r\n",melodyIndex,noteIndex,melody[melodyIndex][noteIndex],Delaymsecs,hti

m2.Instance->ARR,htim2.Instance->CCR1);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

Melody.h:

[ [ Y Y "Crazy Frog" song of Crazy frog album™*#HHHH#####/ /
const uint32_t CrazyFrog_notes[] = {
NOTE_D4, @, NOTE_F4, NOTE_D4, @, NOTE_D4, NOTE_G4, NOTE_D4, NOTE_C4,
NOTE_D4, @, NOTE_A4, NOTE_D4, ©, NOTE_D4, NOTE_AS4, NOTE_A4, NOTE_F4,
NOTE_D4, NOTE_A4, NOTE_D5, NOTE_D4, NOTE_C4, ©, NOTE_C4, NOTE_A3,
NOTE_E4, NOTE_D4,
0,NOTE_D4,NOTE_D4
¥

const uint32_t CrazyFrog_durations[] = {
8, 8, 6, 16, 16, 16, 8, 8, 8,
8, 8, 6, 16, 16, 16, 8, 8, 8,
8, 8, 8, 16, 16, 16, 16, 8, 8, 2,
8,4,4
¥
[/ ##HHEHHHEHTHEND of Crazy Frogi#ittHtitiiuiis//

&2 COMA4 - PuTTY

F
F
F
F
F
F
F
F
F
F
F

Melody.h:

const uint32_t* melody[] ={marioMelody, secondMelody,
Titanic_Melody,Pirates_notes,CrazyFrog notes};

const uint32_t* noteDurations[] = {marioDuration, secondDuration,
Titanic_duration,Pirates_durations,CrazyFrog_durations};

const uint16_t melodySlowfactor[] ={15, 30, 20, 20, 20};

const uint32_t melodySizes[] ={sizeof(marioMelody)/sizeof(uint32_t),
sizeof(secondDuration)/sizeof(uint32_t),
sizeof(Titanic_duration)/sizeof(uint32_t),
sizeof(Pirates_durations)/sizeof(uint32_t),
sizeof(CrazyFrog_durations)/sizeof(uint32_t)};

https://github.com/LAPSYLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK Buzzer PWM Demo
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

_ Prikljucitev na STM32 : 1x analogni, 1x digitalni vhod, 1x digitalni izhod, 3x vgrajene LED diode
Povezava brencaca- STM32H7:

GPIO Vrsta Povezava
|,PA3 Brencac + \I

ldl &=

I GND Brencac -

‘-----------------

12C4 - PD12
12C4 - PD13

INDJSp AC'E

D Qo =
b 4p €pjoe™

OO0 a
¢ “I:

X Rl

]
\lj

1

|

IND
I

= N - [l

G B

¥y ¢

WNOJSP AC'S

]
a"
I~
O
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

Pravilna prikljuCitev
Nepravilna prikljucitev

( 3.3V_default

TR PEREE

S81

,oz i
1 ~Grove UART

GND GP2 GPD X<

i

SDA S

€1ad - ozl  C
[]
ziad - ozl J

KMISOMO

Z |

TX SCL

14 | (o s |
C¢lHd - OId© | OlHd - OId©
e e

| evd-wmd TR ] rve-oav
| s S

=

PWM INT ' RX

AN RST,CS ;SC

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

® 3.3V default

© Rozman, FRI
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STM32F4 — PWM signali za LED diode (LED dimmer)

¢—-—--—---~ L4

HAL-C

CubeMX :
1. New project -> STM32 Project -> Board -> 407DISC1
2. CubeMX: Spremeniti USB Host v USB Device :
Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware -> DEVICE_USB in Class Virtual Com Port

3. Spremeniti pine PD12-PD15 (LED diode) v TIM4_CH1-4

tim4 Vse kanale spremeniti na PWM Generation CH1-4 \tL
4. Clock : .

Ura stevca =1 MHz mis [T DT

[ LD R

Prescaler (PSC - 16 bits value) Prescaler (PSC - 16 bits \ FE'-‘

must be between 0 and 65 535 =84-1=83 (clogk 1M }}} me—mr
Perioda Stetja je 100 (duty cycle pa lahko 0-100)

Counter Period (AutoReload Register - 16 bits value ) Co

Period (AutoReload Register - 16 bits value ) = 100-1 = 99

[13 LD R2

’/ 1\ o Green f‘}
LEDY  rppry—, POI2 R4 H 2
Py 2
1 iﬁln
Reset_State 1 LD3
et o stit T ATEN Lty . ‘5;
ADCZ_EXTI1H| Y el ln—1 H
ADC3_EXTI15| I Iﬁ“ﬂ' LEs
FSMC_D1 — I pa A
FEMC_DA1 : LEDS  —pp—yPDM R4l 1 H 2
|
GPIO_Input 1 1 LD
GPIO_Output 1 I, Bl e
GPIO_Analog LEDS rm s RiZ 1 2
EVENTOUT ‘\ (BLTE ,’.niu':' 1
GPIO_EXTI15| N =

|Z] Berime.txt m LED_PWM_Demoa.ioc x main.c

Clock Configuration

Pinout & Configuration

v Software Packs

Q Sk TIM4 Mode and Configuration :

Slave Mode |D|sable ~ |

Trigger Source |D|sable ~ |
A e T ! A U i U e s e e e e s \
® ' Channel1 |F'WIVI Generation CH1 V| 1

ADCA

ADC2 | Channelz [PYM Generation CH2 ~| 1
ADC3 1 Channei3 |F'WM Generation CH3 V| 1
@ DAC 1 1
\ Channeld [PWM Generation CH4 ~ |

3

Combined Channels |Disable

Timers s [ Use ETR as Clearing Source
® [ XOR activation
RTC
M1 [1 One Pulse Mode

Configuration

Reset Configuration

arameter Settings

Configure the below parameters :

Qsezrcncn | @ @ °
LI o ) e s e e e e e
Prescaler (PSC - 16 bits value) 84-1

TIMA3
-
14 \rmrmaque_ il -4
Counter Period (AutoReload ... 100-1

ﬁrﬂ:rﬁ Tlock mwgun-fm "o Division

Connectivity > auto-reload preload Disable
~ Trigger Output (TRGO) Parameters
Multimedia > Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)

Trinner Fuent Selartinn Rea=eat (116G hit fram TIMy FGRY

VIN - LV 39
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Osnovni projekt CubelDE — GPIO — PWM, LED diode

HAL - C

/* USER CODE BEGIN PV */
#define BUFSIZE 256
char SendBuffer[BUFSIZE];

/* USER CODE END PV */
/* USER CODE BEGIN 2 */

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL 2);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_3);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_4);

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */

while (1)

{
htim4.Instance->CCR1 = duty;
htim4.Instance->CCR2 = 100-duty;
htim4.Instance->CCR3 = duty;
htim4.Instance->CCR4 = 100-duty;
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */
snprintf (SendBuffer,BUFSIZE,"USB:0.1 secs. Duty=%d%%\r\n",duty);

CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));
duty = (duty + 1) ;
if (duty > 100 )
duty = 0;

HAL_Delay(1090);

}
/* USER CODE END 3 */

https://github.com/LAPSYLAB/STM32F4

CubeMX - dodatne spremembe osnovnega projekta :

1. New project -> STM32 Project -> Board -> 407DISC1

2. CubeMX: Spremeniti USB Host v USB Device :
Connectivity -> USB_OTG_FS -> Mode v Device Only
Middleware -> DEVICE_USB in Class Virtual Com Port

3. Spremeniti pine PD12-PD15 (LED diode) v TIM4_CHO-3
tim4 Vse kanale spremeniti na PWM Generation CHO-3

4. Clock :
Ura Stevca =1 MHz
Prescaler (PSC - 16 bits value) Prescaler (PSC - 16 bits value) must be
between 0 and 65 535 = 84-1 =83 (clock 1Mhz)

Perioda Stetja je 100 (duty cycle pa lahko 0-100)
Counter Period (AutoReload Register - 16 bits value ) Counter Period
(AutoReload Register - 16 bits value ) = 100-1 = 99

Discovery VIN Projects/tree/main/LED PWM Demo

VIN - LV
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Osnovni projekt CubelDE — GPIO — PWM, LED diode

HAL - C RIGOL F 1.l

/* USER CODE BEGIN PV */
#define BUFSIZE 256
char SendBuffer[BUFSIZE];
Max Duty
/* USER CODE END PV */

/* USER CODE BEGIN 2 */

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_1);
HAL_TIM_PWM Start(&htim4, TIM_CHANNEL 2);

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_3);

HAL_TIM_PWM Start(&htim4, TIM_CHANNEL_4); Min Duty

/* USER CODE END 2 */

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

while (1)

{
htim4.Instance->CCR1 = duty; —
htim4.Instance->CCR2 = 100-duty; RIGOL

htim4.Instance->CCR3 = duty;
htim4.Instance->CCR4 = 100-duty;

* * .
/* USER CODE END WHILE */ Min Duty
/* USER CODE BEGIN 3 */

snprintf (SendBuffer,BUFSIZE,"USB:0.1 secs. Duty=%d%%\r\n",duty);
CDC_Transmit_FS(SendBuffer,strlen(SendBuffer));

duty = (duty + 1) ;
if (duty > 100 )
duty = @; Max Duty

HAL_Delay(1090);

————————— e —— e

}

/* USER CODE END 3 */ 1= 1060 ) Time 5@

https://qithub.com/LAPSYLAB/STM32F4 Discovery VIN Projects/tree/main/LED PWM Demo
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I
VP 5: VIN projekt (Misko3), ,Edge Al",
STM32H7 PWM, 12C primeri

m VIN projekt
1 Misko3 — demo projekt

m Osciloskop - spoznavanje
m HAL knjiznica

m STM32 CubelDE H7 — PWM izhodi, brenc¢ac¢

= STM32H7 CubelDE, 12C (Scan, WM9884, Touch)
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STM32H7 — PWM signali/melodija za bren¢aca (Buzzer)

Pravilna prikljucitev

SRR, L o de e e R

GPIO - PH12
12C4 — PD12
12C4 — PD13

IdlL

INDJep AC'C

ADC - PA4
GPIO - PH1

UNDJEP ACC

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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VP 4 - STM32H7 CubelDE, 12C4 scanner

/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;

int KeyState=90;

main.c : dodana koda

HAL_GPIO WritePin(GPIOB, GPIO_PIN 12, 1); // Set LCD_RST to high
/*-[ I2C Bus Scanning ]-*/

snprintf(SendBuffer,BUFSIZE,"I2C Scanning started !\n\r");
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

for(i=1; i<128; i++)

{
retval = HAL_I2C_IsDeviceReady(&hi2c4, (uintl6_t)(i<<1), 3, 5);
if (retval != HAL_OK) /* No ACK Received At That Address */

{
HAL_UART_Transmit(&huart3, Space, sizeof(Space), 100);

else if(retval == HAL_OK)

{
snprintf(SendBuffer,BUFSIZE, "0x%02X[0x%02X]", i, i<<1);

HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),1);
}

}
snprintf(SendBuffer,BUFSIZE,"I2C Scanning stopped !\n\r");
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

*__ 5 1%/

__/*--[ Scanning Done . Touch
. & comiz - puTry Audio Addr. - o

. - g Addr.

To
T
T
T
To
T
T
T

Touch

ID

44

uint8_t dataBuffer[10];

HAL_StatusTypeDef retval;
uint8_t Answer;

STM32H750B-DK_|2C_TS_ Demo.ioc - Pinout & Configuration

Pinout & Configuration
w Software Pag
Q v | 48 |12C4 Mode and Configuration |
Categories | A->Z L Mode |
; >
Timers 12¢ lizc 9
Connectivity hd
v ETH
v FDCAN1 Pin N...___[Signal on...]
v EF:“ PD12 12C4_SCL r
@ 12¢1 PD13 12C4_SDA r
@ 1262
@ 12Cc3
& 12ca
@ LPUART1
@ MDIOS
QUADSP
v SDMMCA
SDMMC2
@ SPI1 Configuration
v SPI2
@ SPI3
@ SPI4 p
@ SPI5 @ GPIO Settings
@ sPIs @ NVIC Settings & DMA Settings
SWEMI1 & Parameter Settings @ User Constants
UART4 Configure the below parameters :
@ UART5 -
@ UART? h i
@ UARTS ~ Timing configuration
USART1 Custom Timing Disabled
USARTZ2 I12C Speed ... Standard Mode
USART3 12C Speed F... 100
USART6E

Rise Time (ns) 0

ISR OTC Fo



VP 4 - STM32H7 CubelDE, 12C4 scanner

main.c : dodana koda

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13);

/* USER CODE BEGIN PV */
#define BUFSIZE 256
charSendBuffer[BUFSIZE];
intCounter;

int KeyState=9;

uint8_t dataBuffer[10];
int i=0;

uint8_t Space[] = " - ";

KeyState = HAL_GPIO ReadPin(GPIOC, GPIO PIN_13);
HAL_GPIO_WritePin(GPIOJ, GPIO_PIN_2, KeyState);

HAL_StatusTypeDef retval;

* USER CODE END PV *
// Reading from address ©xla register RO (addr. ©0x00) default value should be 9x8994 - Both variations work ! / /

//dataBuffer[0] = 0; dataBuffer[1l] = 0x00;

//retval = HAL I2C Master Transmit(&hi2c4, (©Oxla << 1), dataBuffer, 2, HAL MAX DELAY);

//retval = HAL I2C Master Receive(&hi2c4, (©Oxla << 1), dataBuffer, 2, HAL MAX DELAY);

retval = HAL_I2C_Mem Read(&hi2c4, (@xla << 1), @, I2C_MEMADD_ SIZE 16BIT,dataBuffer, 2, HAL_MAX_ DELAY);

// Reading from address 0x38 register Vendor's Chip ID (addr. OxA8) default value should be 9x51=81 - B;ih\variations work
//dataBuffer[5] = OxAS8;
//retval = HAL I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL MAX DELAY);
//retval = HAL I2C Master Receive(&hi2c4, (©0x38 << 1), &dataBuffer[5], 1, HAL MAX DELAY);
retval = HAL_I2C Mem Read(&hi2c4, (8x38 << 1), @xA8, I2C_MEMADD_SIZE 8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE,"Hello World [%d]: Key:%d Audio Chip ID: ©x%4x Touch ID: ©x%2x=%d\n\r",Counter++,KeyState,
dataBuffer[0]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(10090);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */
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VP 4 - STM32H7 CubelDE, 12C Audio WM9884 Gradiva Multi-channel Audio Hub CODEC for Smartphones

— e 3 Chitnd o .
2-WIRE (12C) CONTROL MODE 16-bitni naslovi in 16-bitni registri !

VD1
VMIDC
LaGho
SPKVDD1
PRVDDZ
SPKGNDT
PRGNDZ
HP2GND

—
avoD2
GND
ARG
VoD
§ Huozvoo
LDoZENA
oanD
LDOTENA

§ Fhwoneo

9]
N N o 1 N " " N " . " D ] CHARGE PuP CPCA
The sequence of signals associated with a single register write operation is illustrated in Figure 72. s ; l:ma
U — L
0 i % " —
resimone L dupoumies
i 5 gital MIC H 2;:[":]
SDA | D7 H D1 | RAW [as T (] no [ ne AT JH (] a1 ] a0 EERMEREE BRI ERE f_ nnels o J_.DQ
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. L L M | || | ‘ i e
f — f \ \ (I 1T \ H— =i 0
START device ID  (Write) ACK regisier address A15 - A8 ACK register address A7 - AD ACK data bils B15 - B3 ACK data bits B7 - BO ACK STOP LOUDSPENER £ OSPRMODE =

Note: The SDA pin is used as input for the control register address and data; SDA is
pulled low by the receiving device to provide the acknowledge (ACK) response

T

DMICCLK

[Brez naslova]
Figure 72 Control Interface 2-wire (12C) Register Write weonsi{o Jgm 5
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The sequence of signals associated with a single register read operation is illustrated in Figure 73.

et EalisEaEaEaaiisEaEaEaEailsEaEaEak imEal!

https://github.com/LAPSyLAB/S
TM32H7 Discovery VIN Proje
cts/tree/main/STM32H750B-
DK 12C TS Demo

[ ]
START deviceID  (Write) ACK  register address A15— A8

([0 Jw~w|__[Es[y{Tes [ee] [er [{[Ter[e0]

I | ! | I | ‘
device ID (Read) ACK data bits B15 - B8 ACK data bits B7 - BO ACK

Note: The SDA pin is driven by both the master and s'=1a revires in #1in 4n trancfar ravire sddrace ranictar addrace Asta and ALK recnnneac

REGISTER MAP

The WM8994 control registers are listed below. Note that only the register addresses described here should be accessed; writing to
other addresses may result in undefined behaviour. Register bits that are not documented should not be changed from the default

Figure 73 Control Interface 2-wire (12C) Register Read

values.
_REG_ | NAME 15 | 14 ‘ 13 | 12 ’ 1 | 10 | 9 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | 1 | 0 | DEFAULT
RO(0h) |Software Reset SW_RESET [15:0 0000h
LB __ N | L__B__ N 4
R1(1h) |Power Management 0 0 |SPKO|SPKO |HPOU| 0 [HPOU|HPOU| 0 0 |MICB2|MICB1| 0 |VMID_SEL[1:0]| BIAS_| 0000h
1 UTR_E|UTL_E [T2_EN TILE|TIRE _ENA | _ENA ENA
NA NA A NA NA
VIN - LV R2 (2h) Power Management 0 |TSHUT|TSHUT| 0 |[OPCLK| 0O |MIXINL| MIXIN |IN2L_E[INTL_E| IN2R_ [ IN1R_ 0 0 0 0 6000h
- 2) _ENA | _OPDI _ENA _ENA [R_ENA| NA NA ENA | ENA

S
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Gradiva

VP 4 - STM32H7 CubelDE, 12C Audio WM9884 — vezalna shema

u1s
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

aim charsendBuffer[ 15
VP 4 - STM32H7 CubelDE, 12C4 branje Spremenljivke ;::CE:;;E;;MBUFSHE
uint8_t dataBuffer[10];

main.C . dOdana kOda HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address ©xla register RO (addr. 0x00) default value should be ©x8994
dataBuffer[@] = 0; dataBuffer[1l] = 0x00;
retval = HAL_I2C Master_Transmit(&hi2c4, (@xla << 1), dataBuffer, 2, HAL_MAX_DELAY);
retval = HAL_I2C Master_Receive(&hi2c4, (©xla << 1), dataBuffer, 2, HAL_MAX DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d
Reg.valuel:0x%\n\r",Counter++,KeyState, dataBuffer[@]*256+dataBuffer[1]);

HAL _UART Transmit(&huart3,SendBuffer,strlen(SendBuffer),100); Glavna Zanka

| S | Device ID iRW| A | MSByte Address | A | LSByte Address | A |
(0)

DeviceID |sw|A| MsByteData |A| LsByteData |A|P|
(1)

mm = -
4

Figure 75 Single Register Read from Specified Address
SOFTWARE RESET AND DEVICE ID

The device ID can be read back from register RO. Writing to this register will reset the device.

The software reset causes most control registers to be reset to their default state. Note that the
Control Write Sequencer registers R12288 (3000h) through to R12799 (31FFh) are not affected by a
software reset; the Control Sequences defined in these registers are retained unchanged.

The status of the WMB8994 digital I/O pins following a software reset is described in Table 141.

The device revision can be read back from register R256.
N N N

REGISTER BIT LABEL DEFAULT DESCRIPTION

ADDRESS

RO (000Ch) 15:0 | SW_RESET l 8994h l Writing to this register resets all registers
Software [15:0] 4sm mm mm | to their default state. (Note - Control
Reset Write Sequencer registers are not

affected by Software Reset.)

Reading from this register will indicate
device family 1D 8994h.

https://qgithub.com/LAPSyLAB/STM32H7 Discovery VIN Projects/tree/main/STM32H750B-DK [2C TS Demo
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Gradiva
VP 4 - STM32H7 CubelDE, 12C LCD-Touch RK043FN48H

8-bitni naslovi in 8-bitni registri !

1.2 I’C Read/Write Interface description

Write N bytes to 12C slave
Slave Addr

Data Address[X] Data [X] Data [X+N-1]
G[AAAAAAARLTRRRRRRRR[ IDDDDDDDD[ [ “DDDDDDDD[T,
654321 0W 76 543210 76543210 76543210

t =

5 5% z % 24
it =R b = A2
Set Data Address 2.1.26 ID_G_FT5201ID

Module P/N: RK043FN48H-CT672B

Version: 1.0

Description : 4.3 inch TFT 480%272 Pixels with LED
Backlight and capacitive touch Panel

480 % 3(RGB) X 272
Display Panel
(TFTLCD
Transmissive)

I Source signal (480%3) I

Slave Addr Data Addn::s:i[.‘(] TLsreﬂer describes vendor’s chip id
AAAAAAAIR A RRRERRRRR alp Address ‘ Bit Address Register Name | Description
S 654321 Ol“’l 76 54321 Ol | I I ASh I 7:0 D G_ R:xx
{n = - S FT52011D
> =3 2z —  —
3 27 s
Data(RO~R7, GO~G7, BO~B7, )
Power( VDD )
Read X bytes from I°C Slave
Slave Addr Data [N] Data [X+N-1]
SAJ\AAAA;\R‘A‘ DDDDDDDM_"D DDDDDDH‘
6543210W 76543210 76543210 Control,Signal(PCLK,HSYNC,VSYNC,DE
4 - . v [RESET)
= oA o oz
= 2= ~ ~3
2.1 Work Mode R
In this mode the CTP is fully functional as a touch screen controller. Read and write access address is ju ‘Device Mode Val Description
logical address \.\Thlch is not enforced by hardware or firmware. Here is the operating mode register map. Work 000b Read touch point and gesture
Work Mode Register Map
- - : - - - - . Factory 100b Read raw data
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
00h DEVIDE MODE Device Mode[2:0] RW
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VP 4 - STM32H7 CubelDE, 12C LCD-Touch RK043FN48H — vezalna shema

U33 _
RK043FN48H-CT672B

PI14_LCD CLK 30 [ (o 0 13 LCD RO PI15

P12 LCD HSYNG2 | foyye Rl 2 LCD RI__ PJO
PIg__LCD VSYNG3 | oy~ 0 LCD R2__PJT

el LCD R3___PH9

RI42  PK7 LCDDE 34 | o oo LCD R4__PJ3
aK7,  PD7 LCD DISP 31| Do Re 10 TCD RS PJ4
Re [IL_LCDRs __PJ5

e [2TcDRrR7T _PJb

7

i LCD BL A2 |13 LcD GO PJT
LCD BL K1 | VBL* G0 =y LCD GI__PJ8
C103 \ & [Of oG Auio
1oF @ PG2 LCDINT 38 | oo o3 [T_Lcb G PurT
LCD SCL_ 30| oy | Gs 18 LCD Gs —Pi0

LCD SDA 40| oo | e o LCDGe P

LCD RST 37 20 LCD G7 PK2

A

T PN E— o L2l LCD B0 PJ12
B [22_tcoBl i3
- 4 23___ICh B2 __PJi4
I I VDD g§ 34 LCD B3 PJI5

. 3 25 LCD B4 PK3

+

clo4 ==C% gﬁg g‘s‘ 26 LCD B5 __PK4

100nF S GND B¢ |27 LCD B6 _ PK5

o by [ _tcoBr ke

=3 Default 12C Address : 01110000

Backlight driver & PFC of LCD panel

I2C Naslov naprave: 06x38 (ali ©x70 s pomikom na lLevo
- sprostimo prostor za R/W bit)
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/* USER CODE BEGIN PV */
#define BUFSIZE 256

VP 4 - STM32H7 CubelDE, 12C4 branje Spremenljivke inicomters

int KeyState=0;
uint8_t dataBuffer[10];

main.c : dodana koda HAL_StatusTypeDef retval;
/* USER CODE END PV */

// Reading from address 0x38 register Vendor's Chip ID (addr. 0xA8) default value should be ©x51=81 - Both variations work !
//dataBuffer[5] = OxAS8;
//retval = HAL_I2C Master Transmit(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX_DELAY);
//retval = HAL_I2C_Master Receive(&hi2c4, (©x38 << 1), &dataBuffer[5], 1, HAL_MAX DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (@x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d Audio Chip ID: Ox%4x Touch ID: Ox%2x=%d\n\r",Counter++,KeyState,
dataBuffer[@]*256+dataBuffer[1],dataBuffer[5],dataBuffer[5]);
HAL_UART_Transmit(&huart3,SendBuffer,strlen(SendBuffer),100);

HAL_Delay(1000);

Glavna zanka

‘,_I um2217

12C F driver AP|

Polling mode 1O operation

Transmit in master mode an amount of data in blocking mode using HAL_12C_Master_Transmit()

Receive in master mode an amount of data in blocking mode using HAL_I2C_Master_Receive() 2.1.26 ID G FT5201ID
Transmit in slave mode an amount of data in blocking mode using HAL_I12C_Slave_Transmit() - =
Receive in slave mode an amount of data in blocking mode using HAL_|2C_Slave_Receive() ESEgLSter describes vendor’s chip id
A ) . R .
Polling mode 10 MEM operation I Address 1 Bit Address Register Name Description
L
Write an amount of data in blocking mode to a specific memory address using HAL_12C_Mem_Write() l ARh 7:0 ID G R: xx
Read an amount of data in blocking mode from a specific memory address using HAL_I2C_Mem_Read() p S -' FTEZEI D

UM2217 - Rev 6 page 858/4020
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VP 4 - STM32H7 CubelDE, 12C4 branje

main.c : dodana koda
OxA8) default value should be 9x51=81

// Reading from address 0x38 register Vendor's Chip ID (addr.

retval = HAL_I2C_Mem Read(&hi2c4, (8x38 << 1), OxA8, I2C_MEMADD_SIZE_8BIT,&dataBuffer[5], 1, HAL_MAX_DELAY);

A Lok ol ety Lkl oo

»
7 f i
n
n

Ll mmmu? LA

-------- B N N 8 N N N

CHz= 2 @El) Time 168.86us 2 CHZ= Z.8ay Time

2.aal) CHz= 2 .@EL) Time 18.88us CHZ= 2 .@EL) Time 18.6860us 2

I2C Addr 0x38<<1 B RegValue ©6x51
7]
o<

ACK
NACK

I2C Addr 6x38<<1

ACK

s I2C RegAddr ©xA8
<

Write
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FT5336600

True Multi-Touch
Capacitive Touch Panel Controller

"

Primer I2C komunikacije

Focallecn

TP Module
STM32H7 - Touch .
e TX nterface
SLV addr Data[n] Data[n+1] Data[n+2] TP e ] FTS6GQQ Host
R X
———/INT—»
«—/RST——
SN Al6:0] W A D[7:0] A D[7:0] A D70l [ AR
Figure 2-3 Host Interface Diagram
Figure 2-5 12C master write, slave read
https://github.com/LAPSyLAB/S
SLV addr Data[n Data[n+1 Data[n+2 : :
< [ ] > | [ ] > [ ] TM32H7 Discovery VIN_Proje
cts/tree/main/STM32H750B-
DK _12C_Touch_Demo
B A60] R[ A D[7:0] A D[7:0] A p[7:0] [ NIEN
Figure 2-6 12C master read, slave write 8-bitni naslovi in re_QiStri
Work Mode Register Map
Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
e — LGN 00h DEVIDE MODE Device Mode[2:0] RW
Swaix Taca ° £6p t2c 01h GEST ID Gesture ID[7:0]
SWO
T Dl i B 02h TD STATUS Number of
38‘1;& Autio - Audio touch points[3:0]
@-f Audio 12 03h TOUCHI_XH 1"Event 1" Touch R
Flag X Position[11:8]
04h TOUCHI1_XL 1* Touch X Position[7:0] R
05h TOUCHI_YH 1% Touch ID[3:0] 1" Touch R
Y Position[11:8]
06h TOUCHI1 YL 1¥ Touch Y Position[7:0] R
A8h ID_G_FT5201ID CTPM Vendor ID R
VIN - LV 54 © Rozman, FRI
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Primer |12C komunikacije

// Reading from address 0x38 register Vendor's

STM32H7 - Touch

Chip ID (addr. ©xA8) default value should be 0x51=81

retval = HAL_I2C_Mem_Read(&hi2c4, (0x38 << 1), OxA8, I2C_MEMADD_SIZE 8BIT,&VendorID, 1, HAL_MAX DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (©x38 << 1), 0x00, I2C_MEMADD_SIZE 8BIT,&DeviceMode, 1, HAL_MAX_DELAY);
retval = HAL_I2C_Mem Read(&hi2c4, (@x38 << 1), 0x01, I2C_MEMADD SIZE 8BIT,&Gesture, 1, HAL_MAX_DELAY);
retval = HAL_I2C_Mem_Read(&hi2c4, (©x38 << 1), 0x02, I2C_MEMADD_SIZE 8BIT,&Status, 1, HAL_MAX DELAY);
retval = HAL_I2C Mem Read(&hi2c4, (©x38 << 1), 0x03, I2C_MEMADD SIZE 8BIT,&dataBuffer, 4, HAL_MAX_DELAY);
if (Status !'= 09) {
TouchX = ( (dataBuffer[@] & ©b1111l) << 8) + dataBuffer[1];
TouchY = ( (dataBuffer[2] & 0b1111) << 8) H dataBuffer[3];
} else { . .. . .
TouchX = o; 8-bitni naslovi in reqistri
TouchY = 9: Work Mode Register Map
- )
} Address | Name Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Host
Access
00h DEVIDE_MODE Device Mode[2:0] RW
SLV addr Data[n] Data[n+1] Data[n+2]
< > |« > |« > 01h GEST_ID Gesture ID[7:0]
02h TD _STATUS Number of
Bl A0 WA D[7:0] A D[7:0] A D[7:0] | Al touch points[3:0]
Figure 2-5 12C master write, slave read 03h TOUCHI_XH 1"Event 1" Touch R
Flag X Position[11:8]
SLV addr Dataln] | Datalnt]] | Data[n2] 04h TOUCHI XL 1* Touch X Position[7:0] R
05h TOUCHI_YH 1* Touch ID[3:0] 1" Touch R
Bl A0 R[ A D[7:0] A D[7:0] A D[7:0] N Y Position[11:8]
Figure 2-6 12C master read, slave write 06h TOUCHI1_YL 1 Touch Y Position[7:0] R
A8h ID_G_FT5201ID CTPM Vendor ID R
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VIN projekt - VP5: STM32-Edge computing,
CubelDE projekti, Misko3

[ m Diskusija, vprasanja ? 1
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