LAB 2 GPIO — Alikace preruseni (INTERRUPS)

Zde si ovéfime zakladni rysy programovani preruseni pro rodinu procesord na bazi STM32L4xx

Cile:

Principy preruseni, jako zakladni nastroj programové logiky
VyuZiti softwarového a hardwarového preruseni
Procviceni interniho a externiho preruseni

Nastaveni registrd v systému preruseni N

Stanoveni priority pferuseni u STM32L4xx
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VyuZziti sériového kanalu pro zpétnou odezvu desky NUCLEO

Priprava pred cvicenim

Prostudujte architekturu mamétového prostoru ARM — CMSIS(CortexM) ZDE
Zopakujte si vlastnosti Callback funkce a jejich pouziti. Funkce Stack Pointru.
Vyzkousejte si monitorovani programi po sériovém portu. Prectéte si priklad ZDE.
PrecCtéte LAB2.
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Laboratorni ukol
Napiste program v C podle vzoru z LAB2 za pouziti desky NUCLEO-L433RC.

1. Pospusténi se zelend LED dioda nebude svitit.
Modrym tlacitkem vyvolame preruseni a rozsvitime diodu LED nebo ji zhasneme sviti-li.
3. Po seriovém kanalu odesleme do terminalu hlaseni, Ze probéhlo preruseni.

Kreativni napady jsou vidy podporovany.

Dalsi dkoly pro chytré hlavy:

Po stlaceni tlacitka vyvolejte preruseni a pak zhasnéte LED po 5s.



LAB 2 GPIO — Alikace preruseni (INTERRUPS)

Pomocné nastroje
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Podrobné schéma desky najdete zde (ve sloZzce: MB1319-L433RC-P-C02 Board schematic)
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Vybér desky

r ) Al

Target Selection
i\ STM32 target or STM32Cube example selection is required

MCU/MPU Sefector [IBoardSeléetor| Examplefelector | Cross Selector

Board Filters

e
Part Number

Vendor >
Type >
MCU/MPU Series >
Other >
Peripheral >

STM32U5 ultra-low-power MCU series
with comprehensive STM32Cube ecosystem

Boards List: 2 items ™ Export

NUCLEO-H7452I-Q Nucleo-144 Active 29.0 STM32H74521Tx

NUCLEO-L433RC-P Nucleo-64 Active 15.0 STM32L433RCTXR.

® cancel

Po Next >

Setup STM32 project E

Project

Project Name:  Nazev Projety )

V! Use default location
Location:
Options

Targeted Language

ccom =]

Targeted Binary Type

* Executable  Static Library

Targeted Project Type

+/STM32Cube  Empty.

(©) <Back Next > Cancel Finish

Ted'se vygeneruje pfislusny projekt. Pokracujeme v nastaveni STM32CubeMX.
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r

Target Selection
(1, STM32 target or STM32Cube example selection is required

MCU/MPU Sejector (SBoard Selector | Example'pelector

Cross Selector

Board Filters

Large Pi Docs & Re

Commercial |7\/
Part Number

Vendor >
Type >
MCU/MPU Series >
Other >
Peripheral >

STM32U5 ultra-low-power MCU series
with comprehensive STM32Cube ecosystem

Boards List: 2 items

™ Export
| Oveview _____X|Commercial Part..__| ___Type ___X| Marketing Status ] _Unit Price (US$) _X] Mounted Device _X]

NUCLEO-H745ZI-Q Nucleo-144 Active 29.0

NUCLEO-L433RC-P Nucleo-64 Active 15.0 STM:

RCTXP

®@ Cancel

Po Next >

Setup STM32 project

Project

Project Name:  Nazov Projetu ]

V! Use default location
Location:
Options

Targeted Language

ccom ]

Targeted Binary Type

* Executable  Static Library

Targeted Project Type

+/STM32Cube  Empty.

®@ <Back Next > Cancel Finish
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Konfigurace STM32CubeMX pro externi preruseni

5, STM32 - Device Configuration Tool - STM32CubelDE
i B R D A O Qi CP e @ Q i Bl
[0 maine [ stm3ziéncith [0 stm32lencite  [4 stm32iexc hal_gpioh [6 stm32laxc_halgpioc [ stm32lenc hal uarth B sidioh  [5 mainh | [T} LAB_2 INTRoc 53

Pinout & Configuration Clock Configuration Project Manager
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ol ] ® PO Mode and Configuration ! System view

System Core ~ | [Group By Peripherals <]

oM
GPIO
IWDG nl ifi ins
NVIC [ Show only Modified Pins
e [Pin N... [Signal o...|GPIO out..]GPIO mode]GPIO Pul...| Maximu... |Fast Mode|User Label Modified |
IS¢ PAY n/a Low Output P... No pull-... Low n/a SMPS_EN...
WWDG PAS nja Low Output P... No pull-... Low
A6 na na nputm.. Pull-up n/a GPIO_E
PA7 n/a L
Analog > T Low  OutputP...No pull-... Low RCC_OSC32=lh
n/a nja External ... Pull-down n/a
Timers > RCC_0SC32_OUT
‘Connectivity > MCO
Multimedia >
RCC_OSC_OUT
Security >
Computing >
Middleware >

PC13 Configuration

STM32L433RCTxP
LQFP64

GPIO mode [External interrupt Mode with Rising edge trigger detection <
GPIO Pull-up/Pull-down  [Pull-down V]
User Label (GPIO_BXTI_13 ] USART_TX  [ia%

>0 o 5 STM32 - Device Configuration Tool - STM32CubelDE
=g B4 EBdH0Q v A il i ] Q i B
[0 stm32oith (B stm3zioncite (8 stmzenchalgpioh (8 stmzianc hol_gpioc [B stms2laxc halueth  ® stoion (B mainh [I]LAB_2 NTRioc 33
Pinout & Configuration Clock Configuration Project Manager
Vv Software Packs v Pinout
NVIC Mode and Configuration [ £ Pinout view

4

Priority Group [4 bits for .. ~| [ Sort by Premption Priority and Sub Priority [ Sort by interrupt

oA ow [available interrupts ~ | 4 Force DMA chan
f Search [fea] ® @ she lable interrupt: 1 Force DMA char
IWDG
e Non maskable interrupt 0
Ts¢ Hard fault interrupt 0
WWDG Memory management fault o GPIO EXTI 13
Prefetch fault, memory access fault 0 - -
Undefined instruction or illegal state 0
Analog > | system service call via SWi instruction 0 RCC_OSC32_IN
Debug monitor 0
Timers > | Pendable request for system service 0 RCC_0SC32_0ouT
Time base: System tick timer 0
Connectivity > PVD/PVM1/PVM2/PVM3/PVM4 interrupts through EXTI lines 16/35/36/37/... 1 0 MCO
Flash global interrupt o o
Multimedia > | RCC global interrupt oo
RCC_OSC_OUT
Security. > EXT1 line{15:10] interrupts. 0
FPU global interrupt. 0
Computing >
Middieware >
USART_TX
| w0 o
L L | <
alaala
x = - o =
M- & < v A O B 0 ) ?_x_Ar_sl=en8_x_tr_ti-c 4 @ ¢, © o nh &+ D
© console Contrum  seznam Google CW KAL SKv TR LEKv TVv Yahoov EON Prima Androidv Ulucie BANv feed JAv Podpis Mallv LASTECHv Applev ALT DIC Datovéschrinky CD viaky TouchGFXWe.2-YouTube fastcom Cloudv PPL Skylik CCS WEDOS GhostProject »
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Nastaveni sériové komunikace pro monitoring programu

static void MX_USART2_UART_Init(void)
{

/* USER CODE BEGIN USART2_Init 0 */
/* USER CODE END USART2_Init @ */
/* USER CODE BEGIN USART2_Init 1 */

/* USER CODE END USART2_Init 1 s/
huart2.Instance = USART2;
huart2.Init.BaudRate = 115200;
huart2.Init.WordLength = UART_WORDLENGTH_8B;
huart2.Init.StopBits = UART_STOPBITS_1;
huart2.Init.Parity = UART_PARITY_NONE;
huart2.Init.Mode = UART_MODE_TX_RX;
huart2.Init.HwFlowCt1l = UART_HWCONTROL_NONE;
huart2.Init.OverSampling = UART_OVERSAMPLING_16;
huart2.Init.OneBitSampling = UART_ONE_BIT_SAMPLE_DISABLE;
huart2.AdvancedInit.AdvFeatureInit = UART_ADVFEATURE_NO_INIT;
if (HAL_UART_Init(&huart2) != HAL_OK)
{

Error_Handler();
s
/* USER CODE BEGIN USART2_Init 2 */

/* USER CODE END USART2 Init 2 x/
}Nastaveni CallBack funkce

// deklarace
uint8_t MSG[35] = {"\0"};

/* Private user code ———————————

*/

/* USER CODE BEGIN 0 */

// EXTI Line9 External Interrupt ISR Handler CallBackFun
void HAL_GPIO_EXTI_Callback(uint16_t GPIO_Pin)

{

Pin)

if(GPIO_Pin == GPIO_PIN_13) // If The INT Source Is EXTI Line9 (A9

{
// Toggle The Output (LED) Pin

HAL_GPIO_TogglePin(GPIOB, GPIO_PIN_13);

// hlaska pro PC
sprintf(MSG, "Hello clovece! Preruseni EXT 13 \r\n");

// odeslani dat
HAL_UART Transmit(&huart2, MSG, sizeof(MSG), 100);
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Taty je vybrano preruseni — posledni dva radky

static void MX_GPIO_Init(void)

{
GPIO_InitTypeDef GPIO_InitStruct = {0};

/* GPIO Ports Clock Enable x/
__HAL_RCC_GPIOC_CLK_ENABLE (
__HAL_RCC_GPIOH_CLK_ENABLE (
__HAL_RCC_GPIOA_CLK_ENABLE (
__HAL_RCC_GPIOB_CLK_ENABLE (

~— — — ~—

/*Configure GPIO pin Output Level *x/
HAL_GPIO_WritePin(GPIOA, SMPS_EN_Pin|SMPS_V1_Pin|SMPS_SW_Pin, GPIO_PIN_RESET);

/*Configure GPIO pin Output Level *x/
HAL_GPIO_WritePin(LD4_GPIO_Port, LD4_Pin, GPIO_PIN_RESET);

/*Configure GPIO pin : GPIO_EXTI_13_Pin *x/
GPIO_InitStruct.Pin = GPIO_EXTI_13_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_IT_RISING;
GPIO_InitStruct.Pull = GPIO_PULLDOWN;
HAL_GPIO_Init(GPIO_EXTI_13_GPIO_Port, &GPIO_InitStruct);

/*Configure GPIO pins : SMPS_EN_Pin SMPS_V1_Pin SMPS_SW_Pin x/
GPIO_InitStruct.Pin = SMPS_EN_Pin|SMPS_V1_Pin|SMPS_SW_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;

GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(GPIOA, &GPIO_InitStruct);

/*Configure GPIO pin : SMPS_PG_Pin %/
GPIO_InitStruct.Pin = SMPS_PG_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_PULLUP;
HAL_GPIO_Init(SMPS_PG_GPIO_Port, &GPIO_InitStruct);

/*Configure GPIO pin : LD4_Pin */
GPIO_InitStruct.Pin = LD4_Pin;
GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT_PP;
GPIO_InitStruct.Pull = GPIO_NOPULL;
GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(LD4_GPIO_Port, &GPIO_InitStruct);

/* EXTI interrupt initsx/
HAL_NVIC_SetPriority(EXTI15_10_IRQn, 0, 0);
HAL_NVIC_EnableIRQ(EXTI15_10_IRQn);
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Program main.c (pouze while) pro rozsviceni led

/* USER CODE BEGIN WHILE %/
while (1)
{
/* USER CODE END WHILE %/
/* HAL_GPIO_TogglePin(GPIOB, "LED");
HAL_Delay(1000) ;
*/
// IF Button Is Pressed
if (HAL_GPIO_ReadPin (GPIOC, GPIO_PIN_13))

{
// Set The LED ON!
HAL_GPIO WritePin(GPIOB, GPIO_PIN_13, GPIO_PIN_SET);
}
else
{
// Else .. Turn LED OFF!
HAL_GPIO WritePin(GPIOB, GPIO_PIN_13, GPIO_PIN_RESET);
}

/* USER CODE BEGIN 3 */

}



