
Lab 1. Microchip Studio

(Atmel Studio)

led.c, led_key.c, serial_printf.c



실습용 AVR Kit

 10핀 flat cable을
jtag debugger에
연결

 USB 케이블연결

 어댑터연결



VDD(5V) & GND



Atmel is now Microchip



AVR Compilers

 WinAVR – gcc compiler

 IAR

 CodeVisionAVR

 Atmel Studio, AVR Studio



AVR Studio 4

 Windows XP: 4.13 사용가능.

 Windows 7/8/10: 4.13 사용불가능.

 Windows 7/8/10: 4.14,4.17,4.18,4.19 사용
가능.

 WinAVR 필요



Working Directory

 작업폴더생성

 C:\work



Open Microchip Studio 7

 Start New Project



New Project: led

 Select GCC C Executable Project



Device Selection





Copy led.c, led_key.c



Add Source File



Add led.c



Remove or Delete main.c



Open led Properties



Select Debugger



Build



Start Debugging or



Start Debugging and Break



Start Debugging and Break



Stop Debugging, Break



LED(Light Emitting Diode)



V-I Characteristic



Circuit Diagram



led.c

int main(void)

{

DDRD = 0xff; 

while(1)

{

PORTD = 0x7f;

delay_ms(500);

PORTD = 0xff;

delay_ms(500);

}

}



void delay_us(unsigned char time_us)

{

register unsigned char i;

for(i=0;i<time_us;i++) //4 cycle

{

asm volatile("PUSH R0"); //2 cycle

asm volatile("POP R0"); //2 cycle

asm volatile("PUSH R0"); //2 cycle

asm volatile("POP R0"); //2 cycle

asm volatile("PUSH R0"); //2 cycle

asm volatile("POP R0"); //2 cycle

// Sum = 16 cycle=1 us for 16MHz

}

}

void delay_ms(unsigned int time_ms)

{

register unsigned int i;

for(i=0;i<time_ms;i++) //4 cycle

{

delay_us(250);

delay_us(250);

delay_us(250);

delay_us(250);

}

}



Exercise 1

 led.c 프로그램에서 D1, D2, D3, D4의 led

가 500msec의간격으로순차적으로켜지
도록수정하시오.



Led & Switch



led_key.c

#include <avr/io.h>

int main(void)

{

DDRA = 0x01;

while(1)

{

if (PINA & 0x02)

{

PORTA = 0x01; 

}

else

{

PORTA = 0x0;

}

}

}



Logical and Relational Operators



Bitwise Operators



Bitwise Operators





JTAG debugging interface



JTAG debugging interface



ISP Downloader



Use of printf in AVR C program

 Use serial port



printf: connection

 Connect serial cable to UART1



USB to serial port



Terminal program

 SmarTTY







New Project

 Project name: serial_printf

 Source file: serial_printf.c



serial_printf.c(1)

#include <avr/io.h>

#include <string.h>

#include <stdio.h>

#include <stdlib.h>

void uart_putchar(uint8_t u8Data, FILE *stream )

{

while(!(UCSR1A&(1<<UDRE1))){};

UDR1 = u8Data;

}

FILE uart_output = FDEV_SETUP_STREAM((void *)uart_putchar, NULL, 
_FDEV_SETUP_WRITE);



serial_printf.c(2)

int main(void)

{

char string[20];

short i;

float x;

/* USART1 initialization */

UCSR1A = 0x00;

UCSR1B = 0x98;

UCSR1C = 0x06;

UBRR1H = 0x00; /* baud rate 115200 UBRR1=8*/

UBRR1L = 0x08;

stdout = &uart_output; 

printf("printf test\r\n");

for (i=0;i<4;i++){

x = 1.123*i;

dtostrf(x,5,3, string);

printf("i=%d x=%s\r\n",i,string);

}

while(1);

}





Exercise 2

 Printf를이용하여 0 부터 3까지의숫자를 1

초간격으로터미널프로그램에프린트하
고, 동시에보드에장착된 4개의 led를이용
하여각숫자에해당하는바이너리숫자를
나타내시오. 예를들어서 2는바이너리로
0010이므로 4개의 led D4,D3,D2,D1은각
각 off,off,on,off.

 이것을무한반복.



Decimal:Binary

 0:0000

 1:0001

 2:0010

 3:0011

 4:0100

 5:0101

 6:0110

 7:0111


