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ДОДАТОК А

Апробація результатів роботи



62
ДОДАТОКБ

Лістинг матеріалів друкованої плати (BILL OF MATERIALS):

Name Designator Footprint

100nF C1,C2,C3,C4,C5,C6,C7,C8,C9,C17,
C21,C31,C32,C33,C34,C35 C0805

100nF C10,C11,C15,C16 CASE-A_3216
10uF C12,C13,C20 CAP-SMD_L3.5-W2.8-R-RD
2.2uF C14 CAP-SMD_L3.2-W1.6-R-RD
10nF C18,C29,C30 C0805
4.7uF C19 C0805
18pF C22,C23 C0805
1uF C24 CASE-A_3216
22pF C36,C37 C1206
100nF C38,C39 C1206

1N4148W T4 D1,D2,D3,D4,D5,D6,D7,D8,D9,
D10,D11,D12,D14,D16 SOD-123_L2.8-W1.8-LS3.7-RD

BZX84C3V3LT1G D13 SOT-23-3_L2.9-W1.6-P1.90-LS2.8-BR
PZ254-2-03-Z-8.5 H1 HDR-TH_6P-P2.54-V-M-R2-C3-S2.54
JUMPER JP1,JP2,JP3,JP4,JP5,JP6,JP7,JP8,JP9,JP10 JUMPER_FOOTPRINT
HK115FD-DC5V-SG K1 RELAY-TH_HK115FH-DCX-X-XX
HI1206P121R-10 L1 L1206
12V LED1 OSRAM_LR_A67F
SiSi Scharf LED2 OSRAM_LR_A67F
1 Herz Impuls LED4 OSRAM_LR_A67F
LED5 LED5 OSRAM_LR_A67F
09 18 510 6904 P1 918510X904
BCX70H,215 Q1,Q2,Q3,Q4,Q5,Q6 SOT-23-3_L2.9-W1.3-P1.90-LS2.4-BR
2N7002 Q7 SOT-23-3_L2.9-W1.3-P1.90-LS2.4-BR
10k R1,R2,R12 R0603

162 R3,R23 R1206
1K R4,R6,R7,R8,R9,R16 R1206
10K R5,R10,R11,R24,R40,R41,R42 R1206

510 R13,R14 R1206
560 R15 R1206
470 R19 R1206
150 R20 R1206

1MΩ R21,R22 R1206
12.4K R37 R1206
1.47M R50 R1206

36 R56 R1206
82 R57 R1206
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10K R58,R59 R0603
Resistor Network RN1,RN2,RN3,RN4,RN6 RESNET1206
Resistot Network RN5 RESNET1206
DevEBox-STM32H743VI U1 DEVEBOX_STM32H743
PCA9555D,112 U2,U3,U9,U12 SO-24_L15.6-W7.6-P1.27-LS10.6-BL
CD74HC245M96 U4,U5,U6,U7,U19 SOIC-20_L12.8-W7.5-P1.27-LS10.3-BL
MAX485CSA+T-JSM U8 SOP-8_L4.9-W3.9-P1.27-LS6.0-BL
ATMEGA328P-AU U10 TQFP-32_L7.0-W7.0-P0.80-LS9.0-BL
TXS0108EPWR U11,U16 TSSOP-20_L6.5-W4.4-P0.65-LS6.4-BL
MM74HCT00MX U13,U14 SOIC-14_L8.7-W3.9-P1.27-LS6.0-BL
PCF8574PW U15 TSSOP-20_L6.5-W4.4-P0.65-LS6.4-BL
W5500 U17 LQFP-48_L7.0-W7.0-P0.50-LS9.0-BL
RJMG163118101NR U18 RJMG16XXXXXX1XX
MAX3232IPW U20 TSSOP-16_L5.0-W4.4-P0.65-LS6.4-BL
ZX-TYPEA-2-WTM4 USB1 USB-A-SMD_ZX-TYPEA-2-WTM4
25MHZ X3 OSC-SMD_4P-L5.0-W3.2-BL
8MHz X4 CRYSTAL-SMD_4P-L3.2-W2.5-BL
5535043-4 ST1 DIN41612_96WAY_RA
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ДОДАТОК В

Лістинг коду для CUBE IDE:

/* USER CODE BEGIN Header */

/**

*******************************************************************

***********

* @file : main.c

* @brief : Main program body

*******************************************************************

***********

* @attention

*

* Copyright (c) 2025 STMicroelectronics.

* All rights reserved.

*

* This software is licensed under terms that can be found in the LICENSE file

* in the root directory of this software component.

* If no LICENSE file comes with this software, it is provided AS-IS.

*

*******************************************************************

***********

*/

/* USER CODE END Header */

/* Includes ------------------------------------------------------------------*/

#include "main.h"

#include "fatfs.h"

#include "i2c.h"
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#include "memorymap.h"

#include "sdmmc.h"

#include "spi.h"

#include "usart.h"

#include "gpio.h"

#include <string.h>

#include <stdbool.h>

#include <stdio.h>

#include "socket.h"

#include "dhcp.h"

#include "httpServer.h"

#include "fonts.h"

#include "ssd1306.h"

/* Private includes ----------------------------------------------------------*/

/* USER CODE BEGIN Includes */

/* USER CODE END Includes */

/* Private typedef -----------------------------------------------------------*/

/* USER CODE BEGIN PTD */

/* USER CODE END PTD */

/* Private define ------------------------------------------------------------*/

/* USER CODE BEGIN PD */

/* USER CODE END PD */

/* Private macro -------------------------------------------------------------*/

/* USER CODE BEGIN PM */
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/* USER CODE END PM */

/* Private variables ---------------------------------------------------------*/

/* USER CODE BEGIN PV */

char ip_str[16];

extern UART_HandleTypeDef huart2;

uint8_t sdMountedFlag = 0;

char tick_buf[32];

/* USER CODE END PV */

/* Private function prototypes -----------------------------------------------*/

void SystemClock_Config(void);

static void MPU_Config(void);

/* USER CODE BEGIN PFP */

/* USER CODE END PFP */

/* Private user code ---------------------------------------------------------*/

/* USER CODE BEGIN 0 */

uint8_t buff[64];

#define DHCP_SOCKET 0

#define DNS_SOCKET 1

#define HTTP_SOCKET 2

#define SOCK_TCPS 0

#define SOCK_UDPS 1

#define PORT_TCPS 5000
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#define PORT_UDPS 3000

#define MAX_HTTPSOCK 6

#define DHCP_SOCKET 0

#define DNS_SOCKET 1

#define HTTP_SOCKET 2

#define SOCK_TCPS 0

#define SOCK_UDPS 1

#define PORT_TCPS 5000

#define PORT_UDPS 3000

#define MAX_HTTPSOCK 6

#define index_page "<!DOCTYPE html>"\

"<html>"\

"<head>"\

"<title>W5500-STM32Web Server</title>"\

"<meta http-equiv='Content-Type' content='text/html; charset=utf-8'>"\

"<link href=\"data:image/x-icon;base64,A\" rel=\"icon\" type=\"image/x-

icon\">"\

"<style>"\

"html {display: inline-block; margin: 0px auto; text-align: center;}"\

"body{margin-top: 50px;}"\

".button {display: block;"\

"width: 70px;"\

"background-color: #008000;"\

"border: none;"\

"color: white;"\

"padding: 14px 28px;"\

"text-decoration: none;"\

"font-size: 24px;"\

"margin: 0px auto 36px;"\

"border-radius: 5px;}"\
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".button-on {background-color: #008000;}"\

".button-on:active{background-color: #008000;}"\

".button-off {background-color: #808080;}"\

".button-off:active {background-color: #808080;}"\

"p {font-size: 20px;color: #808080;margin-bottom: 20px;}"\

"</style>"\

"</head>"\

"<body>"\

"<h1>STM32 - W5500</h1>"\

"<p>Control the light via Ethernet</p>"\

"<a class=\"button button-on\" href=\"/ledon.html\">ON</a>"\

"<a class=\"button button-off\" href=\"/ledoff.html\">OFF</a>"\

"</body>"\

"</html>"

#define ledon_page" <!DOCTYPE html>"\

"<html>"\

"<head>"\

"<title>W5500-STM32Web Server</title>"\

"<meta http-equiv='Content-Type' content='text/html; charset=utf-8'>"\

"<link href=\"data:image/x-icon;base64,A\" rel=\"icon\" type=\"image/x-

icon\">"\

"<style>"\

"html {display: inline-block; margin: 0px auto; text-align: center;}"\

"body{margin-top: 50px;}"\

".button {display: block;"\

"width: 70px;"\

"background-color: #008000;"\

"border: none;"\

"color: white;"\
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"padding: 14px 28px;"\

"text-decoration: none;"\

"font-size: 24px;"\

"margin: 0px auto 36px;"\

"border-radius: 5px;}"\

".button-on {background-color: #008000;}"\

".button-on:active{background-color: #008000;}"\

".button-off {background-color: #808080;}"\

".button-off:active {background-color: #808080;}"\

"p {font-size: 20px;color: #808080;margin-bottom: 20px;}"\

"</style>"\

"</head>"\

"<body>"\

"<h1>STM32 - W5500</h1>"\

"<p>Light is currently on</p>"\

"<a class=\"button button-off\" href=\"/ledoff.html\">OFF</a>"\

"</body>"\

"</html>"

#define ledoff_page"<!DOCTYPE html>"\

"<html>"\

"<head>"\

"<title>W5500-STM32Web Server</title>"\

"<meta http-equiv='Content-Type' content='text/html; charset=utf-8'>"\

"<link href=\"data:image/x-icon;base64,A\" rel=\"icon\" type=\"image/x-

icon\">"\

"<style>"\

"html {display: inline-block; margin: 0px auto; text-align: center;}"\

"body{margin-top: 50px;}"\

".button {display: block;"\
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"width: 70px;"\

"background-color: #008000;"\

"border: none;"\

"color: white;"\

"padding: 14px 28px;"\

"text-decoration: none;"\

"font-size: 24px;"\

"margin: 0px auto 36px;"\

"border-radius: 5px;}"\

".button-on {background-color: #008000;}"\

".button-on:active{background-color: #008000;}"\

".button-off {background-color: #808080;}"\

".button-off:active {background-color: #808080;}"\

"p {font-size: 20px;color: #808080;margin-bottom: 20px;}"\

"</style>"\

"</head>"\

"<body>"\

"<h1>STM32 - W5500</h1>"\

"<p>Light is currently off</p>"\

"<a class=\"button button-on\" href=\"/ledon.html\">ON</a>"\

"</body>"\

"</html>"

uint8_t socknumlist[] = {2, 3, 4, 5, 6, 7};

uint8_t RX_BUF[1024];

uint8_t TX_BUF[1024];

wiz_NetInfo net_info = {

.mac = { 0xDE, 0xAD, 0xBE, 0xEF, 0xFE, 0xED },

.dhcp = NETINFO_DHCP

};
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void wizchipSelect(void) {

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_4, GPIO_PIN_RESET);

}

void wizchipUnselect(void) {

HAL_GPIO_WritePin(GPIOA, GPIO_PIN_4, GPIO_PIN_SET);

}

void wizchipReadBurst(uint8_t* buff, uint16_t len) {

HAL_SPI_Receive(&hspi1, buff, len, HAL_MAX_DELAY);

}

void wizchipWriteBurst(uint8_t* buff, uint16_t len) {

HAL_SPI_Transmit(&hspi1, buff, len, HAL_MAX_DELAY);

}

uint8_t wizchipReadByte(void) {

uint8_t byte;

wizchipReadBurst(&byte, sizeof(byte));

return byte;

}

void wizchipWriteByte(uint8_t byte) {

wizchipWriteBurst(&byte, sizeof(byte));

}

volatile bool ip_assigned = false;

void Callback_IPAssigned(void) {
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ip_assigned = true;

}

void Callback_IPConflict(void) {

ip_assigned = false;

}

uint8_t dhcp_buffer[1024];

uint8_t dns_buffer[1024];

void W5500Init() {

// Register W5500 callbacks

reg_wizchip_cs_cbfunc(wizchipSelect, wizchipUnselect);

reg_wizchip_spi_cbfunc(wizchipReadByte, wizchipWriteByte);

reg_wizchip_spiburst_cbfunc(wizchipReadBurst, wizchipWriteBurst);

uint8_t rx_tx_buff_sizes[] = {2, 2, 2, 2, 2, 2, 2, 2};

wizchip_init(rx_tx_buff_sizes, rx_tx_buff_sizes);

// set MAC address before using DHCP

setSHAR(net_info.mac);

DHCP_init(DHCP_SOCKET, dhcp_buffer);

reg_dhcp_cbfunc(

Callback_IPAssigned,

Callback_IPAssigned,

Callback_IPConflict

);

uint32_t ctr = 10000;
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while((!ip_assigned) && (ctr > 0)) {

DHCP_run();

ctr--;

}

if(!ip_assigned) {

return;

}

getIPfromDHCP(net_info.ip);

getGWfromDHCP(net_info.gw);

getSNfromDHCP(net_info.sn);

// char charData[200]; // Data holder

//

sprintf(charData,"IP: %d.%d.%d.%d\r\nGW: %d.%d.%d.%d\r\nNet: %d.%d.%d.%

d\r\n",

// net_info.ip[0], net_info.ip[1], net_info.ip[2], net_info.ip[3],

// net_info.gw[0], net_info.gw[1], net_info.gw[2], net_info.gw[3],

// net_info.sn[0], net_info.sn[1], net_info.sn[2], net_info.sn[3]

// );

// HAL_UART_Transmit(&huart1,(uint8_t *)charData,strlen(charData),1000);

wizchip_setnetinfo(&net_info);

}

/* USER CODE END 0 */

/**

* @brief The application entry point.

* @retval int
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*/

int main(void)

{

/* USER CODE BEGIN 1 */

/* USER CODE END 1 */

/* MPU Configuration--------------------------------------------------------*/

MPU_Config();

/* MCU Configuration--------------------------------------------------------*/

/* 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_SPI1_Init();
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MX_USART2_UART_Init();

MX_SDMMC1_SD_Init();

MX_FATFS_Init();

MX_I2C1_Init();

/* USER CODE BEGIN 2 */

SSD1306_Init();

SSD1306_Clear();

FRESULT res = f_mount (&SDFatFS, SDPath, 1);

if (res == FR_OK)

{

SSD1306_Puts("SD MOUNT OK", &Font_11x18, 1);

sdMountedFlag = 1;

res = f_open(&SDFile, "test.txt", FA_WRITE | FA_OPEN_ALWAYS);

if (res == FR_OK)

{

UINT i;

f_write(&SDFile, "TEST\r\n", 6, &i);

f_close(&SDFile);

}

res = f_open(&SDFile, "test.txt", FA_READ);

if (res == FR_OK)

{

UINT i;

f_read(&SDFile, buff, 6, &i);

f_close(&SDFile);

}

}



76
else

{

SSD1306_Puts("SDMOUNT FAIL", &Font_11x18, 1);

sdMountedFlag = 0;

}

SSD1306_UpdateScreen();

HAL_Delay(1000);

W5500Init();

SSD1306_Clear();

SSD1306_GotoXY(0, 0);

if (sdMountedFlag == 1)

{

SSD1306_Puts("SDMOUNT OK", &Font_11x18, 1);

}

else

{

SSD1306_Puts("SDMOUNT FAIL", &Font_11x18, 1);

}

SSD1306_GotoXY(0, 30);

if (ip_assigned)

{

sprintf(ip_str, "%d.%d.%d.%d",

net_info.ip[0], net_info.ip[1],

net_info.ip[2], net_info.ip[3]);

SSD1306_Puts(ip_str, &Font_7x10, 1);

}

else

{
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SSD1306_Puts("DHCP FAIL", &Font_11x18, 1);

}

SSD1306_UpdateScreen();

HAL_Delay(2000);

httpServer_init(TX_BUF, RX_BUF, MAX_HTTPSOCK, socknumlist);

reg_httpServer_cbfunc(NVIC_SystemReset, NULL);

/* Web content registration */

reg_httpServer_webContent((uint8_t *)"index.html", (uint8_t *)index_page);

reg_httpServer_webContent((uint8_t *)"ledon.html", (uint8_t *)ledon_page);

reg_httpServer_webContent((uint8_t *)"ledoff.html", (uint8_t *)ledoff_page);

HAL_GPIO_WritePin(GPIOC, GPIO_PIN_13, GPIO_PIN_RESET);

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */

HAL_Delay(100);

while (1)

{

/* USER CODE ENDWHILE */

uint32_t t = HAL_GetTick();

int len = sprintf(tick_buf, "Tick: %lu\r\n", (unsigned long)t);

HAL_UART_Transmit(&huart2, (uint8_t*)tick_buf, len,

HAL_MAX_DELAY);

HAL_Delay(1000);

/* USER CODE BEGIN 3 */

}

/* USER CODE BEGIN 3 */
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}

/* USER CODE END 3 */

/**

* @brief System Clock Configuration

* @retval None

*/

void SystemClock_Config(void)

{

RCC_OscInitTypeDef RCC_OscInitStruct = {0};

RCC_ClkInitTypeDef RCC_ClkInitStruct = {0};

/** Supply configuration update enable

*/

HAL_PWREx_ConfigSupply(PWR_LDO_SUPPLY);

/** Configure the main internal regulator output voltage

*/

__HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE

_SCALE3);

while(!__HAL_PWR_GET_FLAG(PWR_FLAG_VOSRDY)) {}

/** Initializes the RCC Oscillators according to the specified parameters

* in the RCC_OscInitTypeDef structure.

*/

RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSI;
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RCC_OscInitStruct.HSIState = RCC_HSI_DIV1;

RCC_OscInitStruct.HSICalibrationValue =

RCC_HSICALIBRATION_DEFAULT;

RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;

RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSI;

RCC_OscInitStruct.PLL.PLLM = 4;

RCC_OscInitStruct.PLL.PLLN = 12;

RCC_OscInitStruct.PLL.PLLP = 2;

RCC_OscInitStruct.PLL.PLLQ = 2;

RCC_OscInitStruct.PLL.PLLR = 2;

RCC_OscInitStruct.PLL.PLLRGE = RCC_PLL1VCIRANGE_3;

RCC_OscInitStruct.PLL.PLLVCOSEL = RCC_PLL1VCOWIDE;

RCC_OscInitStruct.PLL.PLLFRACN = 4096;

if (HAL_RCC_OscConfig(&RCC_OscInitStruct) != HAL_OK)

{

Error_Handler();

}

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

*/

RCC_ClkInitStruct.ClockType =

RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK

|RCC_CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2

|RCC_CLOCKTYPE_D3PCLK1|RCC_CLOCKTYPE_D1PCLK1;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;

RCC_ClkInitStruct.SYSCLKDivider = RCC_SYSCLK_DIV1;

RCC_ClkInitStruct.AHBCLKDivider = RCC_HCLK_DIV1;

RCC_ClkInitStruct.APB3CLKDivider = RCC_APB3_DIV1;

RCC_ClkInitStruct.APB1CLKDivider = RCC_APB1_DIV2;
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RCC_ClkInitStruct.APB2CLKDivider = RCC_APB2_DIV1;

RCC_ClkInitStruct.APB4CLKDivider = RCC_APB4_DIV1;

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH_LATENCY_2) !=

HAL_OK)

{

Error_Handler();

}

}

/* USER CODE BEGIN 4 */

/* USER CODE END 4 */

/* MPU Configuration */

void MPU_Config(void)

{

MPU_Region_InitTypeDef MPU_InitStruct = {0};

/* Disables the MPU */

HAL_MPU_Disable();

/** Initializes and configures the Region and the memory to be protected

*/

MPU_InitStruct.Enable = MPU_REGION_ENABLE;

MPU_InitStruct.Number = MPU_REGION_NUMBER0;

MPU_InitStruct.BaseAddress = 0x0;

MPU_InitStruct.Size = MPU_REGION_SIZE_4GB;

MPU_InitStruct.SubRegionDisable = 0x87;



81
MPU_InitStruct.TypeExtField = MPU_TEX_LEVEL0;

MPU_InitStruct.AccessPermission = MPU_REGION_NO_ACCESS;

MPU_InitStruct.DisableExec = MPU_INSTRUCTION_ACCESS_DISABLE;

MPU_InitStruct.IsShareable = MPU_ACCESS_SHAREABLE;

MPU_InitStruct.IsCacheable = MPU_ACCESS_NOT_CACHEABLE;

MPU_InitStruct.IsBufferable = MPU_ACCESS_NOT_BUFFERABLE;

HAL_MPU_ConfigRegion(&MPU_InitStruct);

/* Enables the MPU */

HAL_MPU_Enable(MPU_PRIVILEGED_DEFAULT);

}

/**

* @brief This function is executed in case of error occurrence.

* @retval None

*/

void Error_Handler(void)

{

/* USER CODE BEGIN Error_Handler_Debug */

/* User can add his own implementation to report the HAL error return state */

__disable_irq();

while (1)

{

}

/* USER CODE END Error_Handler_Debug */

}

#ifdef USE_FULL_ASSERT

/**
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* @brief Reports the name of the source file and the source line number

* where the assert_param error has occurred.

* @param file: pointer to the source file name

* @param line: assert_param error line source number

* @retval None

*/

void assert_failed(uint8_t *file, uint32_t line)

{

/* USER CODE BEGIN 6 */

/* User can add his own implementation to report the file name and line number,

ex: printf("Wrong parameters value: file %s on line %d\r\n", file, line) */

/* USER CODE END 6 */

}

#endif /* USE_FULL_ASSERT */
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ДОДАТОК Г

Демонстраційний матеріал
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