LAB 1 GPIO — Pouziti diody LED a tlacCitka

Zde si ovéfrime zakladni rysy programovani pro rodinu procesor( na bazi STM32

Cile:
1. Instalace a zprovoznéni vyvojovych nastrojli STM32CubelDE, STM32CubeMX
2. Compilace a spusténi Debugu a prenos programu do zakladni desky NUCLEO
3. VyuZiti sériového kanalu pro zpétnou odezvu desky NUCLEO
4. Programové vyuziti I/O portu pro vystup — rozsviceni LED
5. Programové vyuziti I/O portu pro vstup — modré tlacitko

Pfiprava pred cvi¢enim

1. Nas vyvojovy software STM32CubelDE Ize spustit pouze ve Windows. Pokud vas pocitac
pouziva Linux nebo Mac OS, miZete nainstalovat virtualni stroje.

2. Stahnéte si zdarma STM32CubelDE, STM32CubeMX a nainstalujte je. Je zdarma, ale omezuje
vase data, coz neni problém pro vSechny domdci a laboratorni tkoly v tomto kurzu.

3. Prectéte si priklad zde . Zopakujte si bitové operace, zaporna Cisla apod.
4. Projdéte zapojeni |/O port( a jejich pouZziti ZDE
5. Prectéte si LABL.

Laboratorni ukol
Napiste program v C podle vzoru z LAB1 za pouziti desky NUCLEO-L433RC.

Po spusténi se zelend LED dioda se rozblika a bude svitit 1s a a zhasnutd bude 0,5s.
Dioda po zapnuti trvale sviti. Po stlaceni modrého tlacitka LED dioda zhasne. Po uvolnéni se
opét rozsviti. Pouzijte tlacitko pro vysilani Morse znacek.

3. Pospusténi dioda zelena LED dioda blika s intervalem 1,0s po stlaceni tlacitka se zrychli na
blikani 0,5s.

Kreativni ndpady jsou vZzdy podporovany.
Dalsi ukoly pro chytré hlavy:

Pomoci osciloskopu zobrazit napétovy vystup LED a napétovy signal koliku pfipojeného k tlacitku.
Zjistéte latenci mezi stisknutim tlacitka a rozsvicenim LED.


https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubemx.html
https://deepbluembedded.com/getting-started-with-stm32-arm-cortex-mcus/
https://deepbluembedded.com/stm32-gpio-tutorial/
https://deepbluembedded.com/stm32-gpio-write-pin-digital-output-lab/
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Pomocné nastroje
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Podrobné schéma desky najdete zde (ve sloZce: MB1319-L433RC-P-C02 Board schematic)


https://www.st.com/en/evaluation-tools/nucleo-l433rc-p.html#cad-resources
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Konfigurace hodin

o IWDG
LSIRC 32 kHz -
LSCO d
Connected to RTC and LCD
to 32.768 OSC32_ouT »
KHz LSEOSC 32 1
7 32.768 kHz
crystal 0SC32_IN
oscillator MCOSEL[2:0]
inRCC_CFGR
| _LSE
LS|
MCO HSE
Oe— =% — [ scx 1o PWR
MCOPRE[2:0] -
in RCC_CFGR e o AHB bus, core, memory and DMA
lm sSounce
) control AHB HCLK FCLK Cortex free running clock
Q3C_ouT HSE OSC »-| PRESC
112, . Cont
Not 4-48 MHz HSE o - 12,.512 Should be 1, § . S
populated HPRE[3:0]in  #— -
on the kit OSC_IN Clock Msi 0o RCC_CFGR
detector 1o SYSCLK, APB1 PCLK1
L BOMHz PRESC -
BOMHZ 11, 1124816 to APB1 peripherals
i’ PPRE1[2:0] in
i RCC_CFGR =
HSI RC . :c“g'gg i 10 TIMx
16 MHz ! . =37
Il--|SI— -
1 to USARTx
SYSCLK 4 X=2.5
to LPUART1
MSI RC HS}
M E— to I2C
100 kHz - 48 MHz SYscLk . :21.2.;
MSIRANGE[3:0] in RCC_CR: N
0000: 100 kHz 0110: 4 MHz freset value) —N
0001: 200 kHz  0111: 8 MHz LSt LT
0040: 400 kHz  1000: 16 MHz — x
0044: 800 kHz  1001: 24 MHz HS———— x=12
0100: 1MHz  1010: 32 MHz
0104:2MHz  1011: 48 MHz i
PLLSRC[1:0] in N
RCC_PLLCFGR HSt .
o1 7 to SWPMI
RCC_PLLCFGR PLLM=2 | MSI
AMHz PCLK2Z
PLL PLLN=20 |g AMHz ™ . 11'ﬂ| HS'“HSE P";PEBSZC o -
i {:I LI to peripherals
160M| 3CLK \
e PLLSA N 11,248,186
a PLLUSBICLK PPRE2[2:0] in -| x1 or x2 |——
— PLLCLK _ RCC_CFGR to TiMx
LLR=2 » -
'R T x181516.17
“RCC_PLLSAACFGR
Mortoar L MHz 3 LSE -
PLLSAIN i < 9.!39]— o
PLLSAMM =24 11.2941 MHz YSCLK—— USART1
L oo > P —le CLK4BSEL[4:0] in
~ RCC_CCIPR
PLfsAlP =17 — [ Q FLLUSSCLE 1 MS1 |
| Tal PLLADCICLK | — 1 48 MHz clock to USB. RNG. SDMMC
L [T] -
[LC PLLSARCIGR SYSCLK—gy1 ™ 10 ADC
PLLSAI2Z - 5 -
[1pl__|PLLSAIZCLK T
| 10 ADCSEL[1:0] in RCC_CCIPR
ol Ji .
— b 11,2941 MHz to SAI
L [Trl_|PLiaDczeik ] >
SAMSEL[1:0] in RCC_CCIFR SAI= Serial Audio Interface
SAN_EXTCLK w -
3! e
00 o SAIZ
SAI2_EXTCLK 10: -
v Figure modified from STM32L476xx Datashest
SA[RSEL[1:0] in RCC_CCIPR MS32440V2



LAB 1 GPIO — Pouziti diody LED a tlacitka

void SystemClock_Config(void)
{
RCC_OsclnitTypeDef RCC_OsclInitStruct = {0};
RCC_ClklInitTypeDef RCC_ClklnitStruct = {0};
/** Configure the main internal regulator output voltage
*/
if (HAL_PWREx_ControlVoltageScaling(PWR_REGULATOR_VOLTAGE_SCALE1) != HAL_OK)
{
Error_Handler();

}

/** Initializes the RCC Oscillators according to the specified parameters
*in the RCC_OscInitTypeDef structure.
*/
RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSI;
RCC_OsclnitStruct.HSIState = RCC_HSI_ON;
RCC_OsclnitStruct.HSICalibrationValue = RCC_HSICALIBRATION_DEFAULT;
RCC_OsclnitStruct.PLL.PLLState = RCC_PLL_ON;
RCC_OsclnitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSI;
RCC_OsclnitStruct.PLL.PLLM = 1;
RCC_OsclnitStruct.PLL.PLLN = 10;
RCC_OsclnitStruct.PLL.PLLP = RCC_PLLP_DIV7;
RCC_OsclnitStruct.PLL.PLLQ = RCC_PLLQ_DIV2;
RCC_OsclnitStruct.PLL.PLLR = RCC_PLLR_DIV2;
if (HAL_RCC_OscConfig(&RCC_OsclInitStruct) != HAL_OK)
{

Error_Handler();

}

/** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClklnitStruct.ClockType = RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK
|RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;

RCC_ClIkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;

RCC_ClklnitStruct. AHBCLKDivider = RCC_SYSCLK_DIV1;

RCC_CIkInitStruct. APB1CLKDivider = RCC_HCLK_DIV1;

RCC_CIkInitStruct. APB2CLKDivider = RCC_HCLK_DIV1;

if (HAL_RCC_ClockConfig(&RCC_ClIkInitStruct, FLASH_LATENCY_4) != HAL_OK)
{

Error_Handler();
}
}

Program main.c (pouze while) pro rozsviceni led

/* USER CODE BEGIN WHILE */
while (1)
{
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/* USER CODE END WHILE */
/* HAL_GPIO_TogglePin(GPIOB, "LED");
HAL_Delay(1000);
*/
/I |F Button Is Pressed
if(HAL_GPIO_ReadPin (GPIOC, GPIO_PIN_13))
{
/I Set The LED ON!
HAL_GPIO_WritePin(GPIOB, GPIO_PIN_13, GPIO_PIN_SET);
}
else
{
/I Else .. Turn LED OFF!
HAL_GPIO_WritePin(GPIOB, GPIO_PIN_13, GPIO_PIN_RESET);

}
/* USER CODE BEGIN 3 */

}
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