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1. (1111 Connectivity —» SPI1
2. Mode[] Full-Duplex Master
3. Configuration [T1T]
e Frame Format[] Motorola[TITIT]
o Data Size[] 8 Bits
Prescaler(] 8[I]] SPI[T] = 168MHz /8 = 21 MHZz[]
CPOL (Clock Polarity)[] Low
CPHA (Clock Phase)[] 1 Edge[TITIIIIT]
NSS (Chip Select Mode)[] Software[IT1T] CS[]
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1. 0 DMA Settings [T]
e Add - [T]] Tx DMA[] DMA2 Stream3 Channel3
e Add - [[] Rx DMA[] DMA2 Stream2 Channel3

2. (11

e Mode[] Normal
e Increment Address[] Enable (Memory)
e Data Width[] Byte
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NVIC Settings [T}

e SPI1 global interrupt
e DMA2 Stream2 global interrupt] Rx[]
e DMA2 Stream3 global interrupt] Tx[]
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[[1 Generate Code
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main.

/* STM32
* 00000

* 00000
*/

#include
#include
#include
#include
#include
#include

#include

/* 00 */

c - SPI DMA 7?7

Lesson 09 - SPI with DMA
SPI + DMA 00OOOO

"main.h"
"spi.h"
“dma.h"
"usart.h"
"gpio.h"
<stdio.h>

<string.h>



#define SPI_TX BUFFER SIZE 256
#define SPI_RX_BUFFER SIZE 256
#define CS_PORT GPIOA

#define CS_PIN GPIO PIN 4

/* 0000 */

void SystemClock Config(void);

static void MX GPIO Init(void);

static void MX SPI1 Init(void);

static void MX DMA Init(void);

static void MX USART1 UART Init(void);

void UART Print(const char *format, ...);

void SPI CS Enable(void);

void SPI CS Disable(void);

void SPI Transmit DMA(uint8 t *tx data, uintl6 t size);
void SPI Receive DMA(uint8 t *rx data, uintl6 t size);

/* 0oog */

SPI HandleTypeDef hspil;

DMA HandleTypeDef hdma spil rx;
DMA HandleTypeDef hdma spil tx;
UART HandleTypeDef huartl;

uint8 t spi tx buffer[SPI TX BUFFER SIZE];
uint8 t spi rx buffer[SPI RX BUFFER SIZE];

volatile uint8 t spi tx complete

0;
0;

volatile uint8 t spi rx_complete

int main(void)

{
HAL Init();
SystemClock Config();
MX_ GPIO Init();
MX DMA Init();
MX_SPI1 Init();
MX USART1 UART Init();

UART Print("\r\n=== SPI DMA Test ===\r\n");



/* 00ooog- */
for (uintle t i = 0; i < 8; i++)
{
spi tx buffer[i] = OxA0 + i; /* 000000 */

while (1)

{
UART Print("Sending via SPI DMA...\r\n");

/* 000 DMA 0O */
SPI Transmit DMA(spi_tx buffer, 8);

/* 0000 */
while (!spi tx complete);

spi tx complete = 0;

UART Print("Sent: ");
for (uintle t i = 0; i < 8; i++)
{
UART Print("0x%02X ", spi tx buffer[i]);

}
UART Print("\r\n");

HAL Delay(1000);

/**
* @brief SPI [JO000COC
*/
void SPI CS Enable(void)
{
HAL GPIO WritePin(CS_PORT, CS_PIN, GPIO PIN RESET);
HAL Delay(1l); /* 000000 */

Veis

* @brief SPI 00000000
*/



void SPI CS Disable(void)
{

HAL Delay(1); /* [0O0000CO */
HAL_GPIO WritePin(CS PORT, CS PIN, GPIO PIN SET);

/**

* @brief OO DMA OO0

*/
void SPI Transmit DMA(uint8 t *tx data, uintl6 t size)
{

SPI CS Enable();

HAL SPI Transmit DMA(&hspil, tx data, size);

/x5
* @brief [JJ DMA 0000
*/
void SPI Receive DMA(uint8 t *rx data, uintl6 t size)
{
SPI CS Enable();
HAL SPI Receive DMA(&hspil, rx data, size);

/**

* @brief SPI [00000O0

*/
void HAL SPI TxCpltCallback(SPI HandleTypeDef *hspi)
{

if (hspi->Instance == SPI1)

{

spi tx complete = 1;

SPI CS Disable();

/**
* @brief SPI [O0000O0O0O
*/
void HAL SPI RxCpltCallback(SPI HandleTypeDef *hspi)



if (hspi->Instance == SPI1)
{
spi rx complete = 1;

SPI CS Disable();

/**
* @brief UART 000
*/
void UART Print(const char *format, ...)
{
char buffer[100];
va list args;
va start(args, format);
vsnprintf(buffer, sizeof(buffer), format, args);

va_end(args);

HAL UART Transmit(&huartl, (uint8 t *)buffer, strlen(buffer), HAL MAX DELAY);

/**

* @brief 00000

*/

void SystemClock Config(void)

{
RCC OscInitTypeDef RCC OscInitStruct = {0};
RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};

__HAL_RCC_PWR CLK_ENABLE();
__HAL_PWR_VOLTAGESCALING CONFIG(PWR REGULATOR VOLTAGE SCALE1);

RCC OscInitStruct.OscillatorType = RCC OSCILLATORTYPE HSE;
RCC OscInitStruct.HSEState = RCC HSE ON;

RCC OscInitStruct.PLL.PLLState = RCC PLL ON;

RCC OscInitStruct.PLL.PLLSource = RCC PLLSOURCE HSE;

RCC OscInitStruct.PLL.PLLM = 8;
RCC OscInitStruct.PLL.PLLN = 336;
RCC OscInitStruct.PLL.PLLP = 2;



RCC _OscInitStruct.PLL.PLLQ = 7;

if (HAL RCC OscConfig(&RCC OscInitStruct) != HAL OK)
{

Error Handler();

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE HCLK | RCC_CLOCKTYPE SYSCLK
| RCC_CLOCKTYPE PCLK1 | RCC_CLOCKTYPE PCLK2;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC SYSCLK DIV1;

RCC_HCLK DIV4;

RCC_HCLK DIV2;

RCC_ClkInitStruct.APB1CLKDivider

RCC ClkInitStruct.APB2CLKDivider

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH LATENCY 5) != HAL OK)
{

Error_Handler();

/X%
* @brief GPIO 0O
*/
static void MX GPIO Init(void)

{
GPIO InitTypeDef GPIO InitStruct = {0};

_ HAL RCC_GPIOA CLK ENABLE();

/* 00 PA4 [0 CS OO */

GPIO InitStruct.Pin = GPIO PIN 4;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ HIGH;
HAL GPIO Init(GPIOA, &GPIO InitStruct);

/* 000 €S 00o00ooooo */
HAL_GPIO WritePin(GPIOA, GPIO PIN 4, GPIO PIN SET);



/**

* @brief SPI1 00

*/

static void MX SPI1 Init(void)

{

hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.
hspil.

Instance = SPI1;

Init
Init

Init.
Init.
Init.
Init.

Init

Init.

Init

Init.
Init.

.Mode = SPI_MODE_MASTER;
.Direction = SPI _DIRECTION 2LINES;

DataSize = SPI DATASIZE 8BIT;
CLKPolarity = SPI POLARITY LOW;
CLKPhase = SPI PHASE 1EDGE;

NSS = SPI_NSS_SOFT;

.BaudRatePrescaler = SPI_BAUDRATEPRESCALER 8;

FirstBit = SPI FIRSTBIT MSB;

.TIMode = SPI TIMODE DISABLE;

CRCCalculation = SPI CRCCALCULATION DISABLE;
CRCPolynomial = 10;

if (HAL_SPI Init(&hspil) != HAL_OK)

{

Error Handler();

/**

* @brief DMA [0

*/

static void MX DMA Init(void)

{

_ HAL_RCC_DMA2 CLK ENABLE();

HAL NVIC SetPriority(DMA2 Stream2 IRQn, 1, 0);
HAL NVIC EnableIRQ(DMA2 Stream2 IRQn);

HAL NVIC SetPriority(DMA2 Stream3 IRQn, 1, 0);
HAL NVIC EnableIRQ(DMA2 Stream3 IRQn);

Jx*

* @brief USART1 (00



*/

static void MX USART1 UART Init(void)

{
huartl.Instance = USART1;
huartl.Init.BaudRate = 115200;
huartl.Init.WordLength = UART WORDLENGTH 8B;
huartl.Init.StopBits = UART STOPBITS 1;
huartl.Init.Parity = UART PARITY NONE;
huartl.Init.Mode = UART MODE TX RX;

if (HAL_UART Init(&huartl) != HAL OK)
{

Error Handler();

/**
* @brief SPI1 MSP 00O
*/
void HAL SPI MspInit(SPI HandleTypeDef* hspi)

{
GPIO InitTypeDef GPIO InitStruct = {0};

if(hspi->Instance == SPI1)

{
_ HAL_RCC SPI1 CLK ENABLE();
_ HAL_RCC_GPIOA CLK ENABLE();

GPIO InitStruct.Pin = GPIO PIN 5 | GPIO PIN 6 | GPIO PIN 7;
GPIO MODE_AF PP;

GPIO InitStruct.Pull = GPIO NOPULL;

GPIO InitStruct.Speed = GPIO SPEED FREQ VERY HIGH;

GPIO InitStruct.Alternate = GPIO AF5 SPI1;

HAL GPIO Init(GPIOA, &GPIO InitStruct);

GPIO InitStruct.Mode

hdma spil rx.Instance = DMA2 Stream2;

hdma spil rx.Init.Channel = DMA CHANNEL 3;

hdma spil rx.Init.Direction = DMA PERIPH TO MEMORY;
DMA PINC DISABLE;
hdma spil rx.Init.MemInc = DMA MINC ENABLE;

hdma spil rx.Init.PeriphInc



hdma spil rx.Init.PeriphDataAlignment

= DMA PDATAALIGN BYTE;

hdma spil rx.Init.MemDataAlignment = DMA MDATAALIGN BYTE;

hdma spil rx.Init.Mode = DMA NORMAL;

hdma spil rx.Init.Priority = DMA PRIORITY HIGH;

HAL DMA Init(&hdma spil rx);

~ HAL LINKDMA(hspi, hdmarx, hdma spil

hdma spil tx.Instance = DMA2 Stream3;

rx);

hdma spil tx.Init.Channel = DMA CHANNEL 3;

hdma spil tx.Init.Direction

hdma spil tx.Init.PeriphInc

DMA_MEMORY TO PERIPH;
DMA_PINC_DISABLE;

hdma spil tx.Init.MemInc = DMA MINC ENABLE;

hdma spil tx.Init.PeriphDataAlignment

= DMA PDATAALIGN BYTE;

hdma spil tx.Init.MemDataAlignment = DMA MDATAALIGN BYTE;

hdma spil tx.Init.Mode = DMA NORMAL;

hdma spil tx.Init.Priority = DMA PRIORITY HIGH;

HAL DMA Init(&hdma spil tx);

__HAL LINKDMA(hspi, hdmatx, hdma spil tx);

HAL NVIC SetPriority(SPI1 IRQn, 1, 0);
HAL_NVIC EnableIRQ(SPI1 IRQn);

Vot
* @brief SPI1 JO0O0O
*/
void SPI1 IRQHandler(void)

{
HAL SPI IRQHandler(&hspil);

/**
* @brief DMA2 Stream2 000
*/
void DMA2 Stream2 IRQHandler(void)

{
HAL DMA IRQHandler(&hdma spil rx);



/**

* @brief DMA2 Stream3 [0

*/

void DMA2 Stream3 IRQHandler(void)

{

HAL DMA IRQHandler(&hdma spil tx);

void Error Handler(void)

{
while(1);
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/* Sb 000 */
#define SD_CS_PORT GPIOA
#define SD_CS_PIN GPIO PIN 4

void SD Init(void)
{
SPI CS Enable();
/* 0000000 €Mpe - */
uint8 t cmd[6] = {0x40, 0x00, 0x00, 0x00, 0x00, 0x95};
HAL SPI Transmit(&hspil, cmd, 6, 100);
SPI CS Disable();
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