
Embedded System Software

Cortex-M Lab 1
Programming Cortex-M4 STM32F407 Microcontroller
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Cortex-M4 Board

 STM32F407 
Discovery Board

 RS232C

 Serial WIFI

 0.96 inch OLED 
graphic display

 On board ST-LINK 
JTAG debugging 
interface
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Start STM32CubeIDE
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 Click X to close
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New STM32 Project
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Select Board (Not MCU)

 Select Board Selector
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 Select STM32F407G-DISC1 and click Next
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Project Name

이화면에서 Next를누르
면다음화면이나오고, 
Finish를누르면설정이끝
남
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이전화면에서 Next를누르면이화면이나옴

 Firmware Package Version check를위해서필요함
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필요없음

필요한 Firmware Package가없으면다운로드가진행
됨
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필요없음

종종아래와같은에러가발생할수있음
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필요없음

앞의화면과같이다운로드에서에러가발생할경우
OK를누르고수동으로설치를진행해야함
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필요없음

아래의디렉토리에서필요한 Firmware Package 디렉
토리가존재하는지확인하고없으면압축을풀어야함
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필요없음

여기에압축풀기
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필요없음

만약마이너버전업데이트가있으면아래와같이업데
이트파일의압축을풀며, 이때이전설치디렉토리에
덮어쓰게되므로모두덮어쓰기를선택해서업데이트
를함
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 Enable USART2 (Mode: Asynchronous)
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Generate Code
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 Open main.c
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Build Project
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Source code main.c 에입력
/* USER CODE BEGIN 3 */

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GPIO_PIN_13 | GPIO_PIN_14 | GPIO_PIN_15, GPIO_PIN_SET);

HAL_Delay(500);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GPIO_PIN_13 | GPIO_PIN_14 | GPIO_PIN_15, GPIO_PIN_RESET);

HAL_Delay(500);

}

/* USER CODE END 3 */
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Run Debug
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이화면이나올경우도있고 안나와도상관없음
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 Remember my decision(이 박스를 체크하면 다시 안
물어 봄)

 Switch
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Debugger screen 으로전환됨
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Debugger screen에서실행

 Resume
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Exercise 1

터미널프로그램인 SmarTTY를열어서 usb-to-serial에
할당된 com port를연후, 아래와같이메시지를프린
트하는코드를작성하고실행한다.
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Source code main.c 에입력
/* Private includes ----------------------------------------------------------*/

/* USER CODE BEGIN Includes */

#include "string.h"

/* USER CODE END Includes */

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

/* USER CODE BEGIN 0 */

void PrintString(uint8_t * string)

{

HAL_UART_Transmit(&huart2, (uint8_t *)string, strlen((char *)string), 0xffff);

}

/* USER CODE END 0 */

/* USER CODE BEGIN 2 */

PrintString((uint8_t *)"Hello Cortex-M\n\r");

/* USER CODE END 2 */
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Exercise 2

시리얼터미널이연결된상태에서스페이스바를한번
누를때마다 4개의 led가한개씩교대로켜지는프로
그램을작성하고시험해본다.
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Source code main.c 에입력
/* USER CODE BEGIN 1 */

uint8_t buffer[10];

uint8_t state=0;

/* USER CODE END 1 */

/* USER CODE BEGIN 3 */

HAL_UART_Receive(&huart2, (uint8_t *)buffer, 1, 10);

if (buffer[0]==' ') { state++; if (state > 3) {state = 0;}  buffer[0]=0;}

if (state==0){

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12, GPIO_PIN_SET);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_13 | GPIO_PIN_14 | GPIO_PIN_15, GPIO_PIN_RESET);

}

if (state==1){

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_13, GPIO_PIN_SET);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GPIO_PIN_14 | GPIO_PIN_15, GPIO_PIN_RESET);

}

if (state==2){

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_14, GPIO_PIN_SET);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GPIO_PIN_13 | GPIO_PIN_15, GPIO_PIN_RESET);

}

if (state==3){

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_15, GPIO_PIN_SET);

HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GPIO_PIN_13 | GPIO_PIN_14, GPIO_PIN_RESET);

}

}

/* USER CODE END 3 */
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Exercise 3

 Exercise 2로프로그램된 Cortex-M 보드의시리얼포
트로 500msec 간격으로스페이스문자(‘ ‘)를주기적으
로보내는파이썬프로그램을작성해서시험해본다. 
즉, 4개의 led가 500msec 간격으로켜지는지확인한다.

주의사항: 터미널프로그램이열려있으면파이썬프
로그램에서시리얼포트를열지못하므로터미널프로
그램을반드시닫는다.

 Anaconda prompt를열어서시리얼통신패키지를설
치한다.

pip install pyserial
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Python Code
import serial

import time

port = "COM13"

baud = 115200

ser = serial.Serial(port, baud, timeout=1)

# open the serial port

if ser.isOpen():

print(ser.name + ' is open...')

for i in range(30):

ser.write(bytes(' ',encoding='ascii'))

time.sleep(0.5)

ser.close()

주의: 위의 코드에서 COM번호는 PC마다 다를 수 있으므로 SmarTTY 프로그
램에서 COM번호를 확인해서 변경해야 한다. 이 프로그램을 Control-C 를
이용해서 강제 종료할 경우 시리얼 포트가 열린 채로 종료 되므로, 다음
에 다시 실행할 때 시리얼 포트가 열리지 않는다. 그런 경우에는 USB 케
이블을 뺐다가 다시 연결한다.
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Exercise 4

첫예제(Exercise 1의앞에있는 LED blinking code)의
코드를다음과같이수정한다.

 LED의깜빡이는속도를 2배빠르게조정한다.

 PC의터미널의입력을받아들이도록수정하여아래와
같은동작을구현한다.

 프로그램이처음시작되면모든 LED를끈상태에서대기한다.

 PC의터미널프로그램에서스페이스바를누르면깜빡이는
동작을시작한다.

 다시스페이스바를누르면깜빡이는동작을정지한다.

 위의동작을무한반복한다.


