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/* STM32 Lesson 12 - Hardware CRC
* 000000 CRC QOOO0OO

* 00000
*/

#include "main.h"
#include "crc.h"
#include "usart.h"
#include <stdio.h>

#include <string.h>

void SystemClock Config(void);
static void MX GPIO Init(void);



static void MX CRC Init(void);
static void MX USART1 UART Init(void);

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

CRC_HandleTypeDef hcrc;
UART HandleTypeDef huartl;

int main(void)

{
HAL Init();
SystemClock Config();
MX_GPIO Init();
MX CRC Init();
MX USART1 UART Init();

UART Print("\r\n=== Hardware CRC Test ===\r\n");

uint8 t test data[] = "Hello STM32 CRC Test";

uint32_t crc_result;

/* 00 1000000 */

UART Print("Method 1: Calculate once\r\n");

crc_result = HAL CRC Calculate(&hcrc, (uint32_ t *)test data, 5);
UART_Print("CRC-32: 0x%08X\r\n", crc_result);

/* 00 200000 */
UART Print("\nMethod 2: Calculate in steps\r\n");

HAL_CRC_DeInit(&hcrc);
MX_CRC_Init(); /* 00000OCO CRC */

uint32 t datall]
uint32 t data2[]

{0x12345678, Ox9ABCDEFO};
{OxAABBCCDD};

crc_result = HAL CRC Accumulate(&hcrc, datal, 2);
UART Print("CRC after first block: 0x%08X\r\n", crc_result);

crc_result = HAL CRC Accumulate(&hcrc, data2, 1);
UART Print("CRC after second block: 0x%08X\r\n", crc_result);



while (1)

HAL Delay(1000);

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);

void SystemClock Config(void)

{
RCC OscInitTypeDef RCC OscInitStruct
RCC ClkInitTypeDef RCC ClkInitStruct

{0};
{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 DIVZ;

RCC ClkInitStruct.APB1CLKDivider

RCC ClkInitStruct.APB2CLKDivider

if (HAL_RCC_ ClockConfig(&RCC_ClkInitStruct, FLASH LATENCY 5) != HAL OK)

Error_Handler();

static void MX GPIO Init(void)

{
_ HAL RCC_GPIOA CLK ENABLE();

static void MX CRC Init(void)
{

hcrc.Instance = CRC;

if (HAL_CRC_Init(&hcrc) != HAL OK)

Error Handler();

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();

void Error Handler(void)

{
while(1);
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=== Hardware CRC Test ===

Method 1: Calculate once

CRC-32: 0x12345678

Method 2: Calculate in steps

CRC after first block: Ox9ABCDEFO
CRC after second block: OxAABBCCDD

?77?7
m
CRC[] O CRC 11T
(LTI 00 CRCM
(I NI

? P77

e ads

/* 0 CRC 0000000 */
typedef struct {

uint8 t header; /* OO0 OxAA */
uint8 t length; /* 0000 */
uint8 t data[2561]; /* 00 */
uint32 t crc; /* CRC OO0 */

} CRCPacket;

void Send Packet With CRC(CRCPacket *pkt)

{
/* 00 CRC */
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pkt->crc = HAL CRC Calculate(&hcrc,
(uint32_t *)&pkt->header,
(pkt->length + 2) / 4);

/* 000000 */
HAL UART Transmit(&huartl, (uint8 t *)pkt,
sizeof (CRCPacket), HAL_MAX DELAY);

uint8 t Verify Packet CRC(CRCPacket *pkt)

{
uint32 t calculated crc = HAL CRC Calculate(&hcrc,
(uint32_t *)&pkt->header,
(pkt->length + 2) / 4);

return (calculated crc == pkt->crc) ? 1 : 0;
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