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<Z 23 Exp23_1.c> printf) &+E AFSSH RS-232C £ ==

/* */
/* Exp23_1.c : printf() Function to USARTO */
/* */
/* Designed and programmed by Duck-Yong Yoon in 2006. =/

#include <avr/io. h)
finclude <stdio.h)
#include "0K128.h"
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static int USARTO putchar (char c, FILE *stream);

static FILE device = FDEV_SETUP_STREAM(USARTO putchar, NULL, _FDEV_SETUP_WRITE);

void USARTO_ initialize(void)

{
UBRROH = 0;
UBRROL = 51;
UCSROA = 0x00;
UCSROB = 0x18;
UCSROC = 0x06;
}

static int USARTO_putchar (char ¢, FILE *Stream)

if(c = "\n")

{ loop_until_bit_is_set(UCSROA, UDREO) ;

UDRO = 0x0D;

loop until bit_is_set(UCSROA, UDREO) ;

UDRO = OxO0A;
}

else

{ loop_until _bit_is_set(UCSROA, UDREO) ;

UDRO = c;
}
return O;

}

int main(void)
{ unsigned char i = 1;
double x = 0.001:

MCU initialize();
Delay ms(50);

LCD initialize();
Beep();

USARTO_initialize();

LCD_string(0x80, "printf to USARTO");
LCD_string(0xCO, "Press KEY4-KEY1!");

stdout = &device:
while(1)

{ switch(Key input())
{ case OxEQO : PORTB = 0x10;

printf("KEY1 is OK !

x += 0.001:
break;
case 0xDO : PORTB = 0x20;

printf("KEY2 is OK !

x += 0.001;
break;
case 0xBO : PORTB = 0x40;

printf("KEY3 is OK !

x += 0.001;

/* initialize USARTO =/

// 19200 bps

// asynchronous normal mode
// Rx/Tx enable, 8 data

// no parity, 1 stop, 8 data

/* print a character to USARTO */

// process CR(carriage return)

// Tx ready ?
// if yes, print

// initialize MCU and kit
// wait for system stabilization
// initialize text LCD module

// initialize USARTO

// display title

// set USARTO to stdout

// key input
// KEY1 ?

i=%3d  x=%5.3f\n", i++, x);

// KEY2 ?

i=%3d  x=%5.3f\n", i++,x);

// KEY3 ?

i=%3d  x=%5.3f\n", i++,x);
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break;

case 0x70 : PORTB = 0x80; // KEY4 ?
printf("KEY4 is OK | i=%3d x=%5.3f\n", i++, x);
x += 0.001;
break;

default: break;
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/* */

/* Exp23 2.c : printf() Function to Text LCD Module ®/

/* */

/* Designed and programmed by Duck-Yong Yoon in 2006. =/

#include <avr/io. h)
finclude <stdio.h)
#include "0K128.h"

static int LCD putchar(char c, FILE =stream);
static FILE device = FDEV_SETUP_STREAM(LCD putchar, NULL, _FDEV_SETUP_WRITE);

static int LCD_putchar (char ¢, FILE *stream) /+ print a character to LCD =/
{
if((c >= 0x20) && (c <= Ox7E)) // check from 0x20 to Ox7E
LCD data(c);
return 0;

}
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int main(void)
{ unsigned char i = 1;
double x = 0.001;

MCU_initialize():
Delay_ms (50) ;

LCD initialize();
Beep () ;

LCD string(0x80,” printf to LCD ”);
LCD_string(0xCO, "Press KEY4-KEY1!");

stdout = &device;

while(1)

{ switch(Key input())

{ case OxEQO : PORTB = 0x10;
LCD_command (0x80) ;
printf(” KEY! is OK !
LCD command (0xCO) ;
printf(” i=%03d
P+
X += 0.001;
break:

: PORTB = 0x20;
LCD command (0x80) ;
printf(” KEY2 is OK !
LCD_command (0xCO) ;
printf(” i=%03d
i+t
x += 0.001;
break;

: PORTB = 0x40;
LCD_command (0x80) ;
printf(” KEY3 is OK !
LCD_command (0xCO) ;
printf(” i=%03d
P+
x += 0.001;
break;

: PORTB = 0x80;
LCD_command (0x80) ;
printf(” KEY4 is OK !
LCD command (0xCO) ;
printf(” i=%03d
P+
X += 0.001;
break:
break;

case 0xD0O

case 0xBO

case 0x70

default:

// initialize MCU and kit
// wait for system stabilization
// initialize text LCD module

// display title

// set text LCD to stdout

// key input
// KEY1 ?

)

x=%5.3f ", i,x);

// KEY2 ?

)

x=%5.3f ", i,x);

// KEY3 ?

",

x=%5.3f ", i,x);

// KEY4 ?

)

x=%5.3f ", i,x);

= gxEY LCDE 1248 &8s

CJ
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2007. 7. 28. FFU &

ofo

o 2
9§ 2y

K

http://cpu.kongju.ac.kr/



ATmegal28 ¥ WinAVROA] printf() 52 A& Wy 8

Y3 E g stoith o]FA st Y2EY LCD EEAA off ou7t gle A 7FA AgREAE Al

o] x2S HIAsle OK-128 71E°] y2=sta Aggst Fo| KEY1~KEY4E
ao
o =2

A printf() -] TS ToE

(3) 2=E LCcD 2E0l &35l A2
oMol printl) F#E Aol 1ABY LCD wE % A4AY F

Z2ade A4ste v e g

d

o
=
T
=
s

<= 233 Exp23_3.c> printf) &+E AFESH Jef=E ICD 22 28 =23
i
/x x/
/* Exp23 3.c : printf() Function to Graphic LCD Module */
/%
/* Designed and programmed by Duck-Yong Yoon in 2006. =/

#include <avr/io. h)

#include {stdio. h)

#include "0K128.h"

#include "GLCD128.h"

static int GLCD putchar (char ¢, FILE *stream);

static FILE device = FDEV_SETUP_STREAM(GLCD_putchar, NULL, _FDEV_SETUP_WRITE);

static int GLCD_putchar (char c, FILE =stream) /* print a character to GLCD =/

if((c >= 0x20) && (c <= Ox7E)) // check from 0x20 to Ox7E
GLCD English(c);
return 0;

}

int main(void)
{ unsigned char i = 1;
double x = 0.001;

MCUiinitiaIize(); // initialize MCU and Kit
Delay_ms(50) ; // wait for system stabilization
LCD initialize(); // initialize text LCD module
Beep() ;

GLCD_clear(): // initialize GLCD screen
cursor_flag = 0; // cursor off

LCD string(0x80,” printf to GLCD "): // display title

LCD_string(0xCO, "Press KEY4-KEY1!");

stdout = &device; // set graphic LCD to stdout
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while(1)
{ switch(Key input()) // key input
{ case OxEQO : PORTB = 0x10; // KEY1 ?

GLCD string(0,0,” KEY1 is OK ! ”);
GLCD_xy(2,3);
printf("i = %03d",1i);
GLCD xy(3,3);
printf("x = %5.3f",x);
i++;
x += 0.001;
break;

case 0xDO : PORTB = 0x20; // KEY2 ?
GLCD string(0,0,” KEY2 is OK ! ”);
GLCD xy(2,3);
printf("i = %03d",i):
GLCD xy(3,3);
printf(“x = %5.3f",x);
P++;
x += 0.001;
break;

case 0xBO : PORTB = 0x40; // KEY3 ?
GLCD string(0,0,” KEY3 is OK ! ”);
GLCD_xy(2,3);
printf("i = %03d",1i);
GLCD xy(3,3);
printf("x = %5.3f",x);
i++;
x += 0.001;
break;

case 0x70 : PORTB = 0x80; // KEY4 ?
GLCD string(0,0,” KEY4 is OK ! ”);
GLCD xy(2,3);
printf("i = %03d",i);
GLCD xy(3,3);
printf(“x = %5.3f",x);
P++;
x += 0.001;
break;

default: break;

CJ
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<Z21Y Exp23 4c> pintl) BHel BAIAE FAZ HYsE T2y

i
/% £y4
/* Exp23 4.c : Change printf() Function */
/* x/
/* Designed and programmed by Duck-Yong Yoon in 2006. =/

#include <avr/io. h)
#include {stdio. h)
#include "0K128.h"

static int USARTO putchar (char c, FILE *stream);
static FILE devicel = FDEV_SETUP_STREAM(USARTO putchar, NULL, _FDEV_SETUP_WRITE):

static int LCD putchar(char c, FILE =stream);
static FILE device2 = FDEV_SETUP_STREAM(LCD_putchar, NULL, _FDEV_SETUP_WRITE);

void USARTO initialize(void) /% initialize USARTO =/
{
UBRROH = 0; // 19200 bps
UBRROL = 51
UCSROA = 0x00; // asynchronous normal mode
UCSROB = 0x18; // Rx/Tx enable, 8 data
UCSROC = 0x06; // no parity, 1 stop, 8 data
}

static int USARTO_putchar (char ¢, FILE #*stream) /+* print a character to USARTO =/

if(c=="\n") // process CR(carriage return)
{ loop_until _bit_is_set(UCSROA, UDREO) ;
UDRO = 0x0D;
loop until bit_is_set(UCSROA, UDREOQ) ;
UDRO = OxO0A:
}
else
{ loop_until bit is_set(UCSROA, UDREO) ; // Tx ready ?
UDRO = c; // if yes, print
}
return 0.

}

static int LCD_putchar (char ¢, FILE *stream) /+ print a character to LCD =/
{
if((c < 0x20) | (c » OX7E)) // check from 0x20 to Ox7E
return 0;

LCD_data(c);
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return 0.

}

int main(void)
{ unsigned char i = 1;
double x = 0.001;

MCU initialize();
Delay ms(50);
LCD_initialize();
Beep();

USARTO_initialize();

LCD_string(0x80,” 2=LCD 1=USARTO “);
LCD_string(0xCO, "Press KEY2/KEY1!");

while(1)
{ switch(Key input())
{ case OxEQO : PORTB = 0x10;
stdout = &devicel;

// initialize MCU and kit
// wait for system stabilization
// initialize text LCD module

// initialize USARTO

// display title

// Key input
// KEY1 ?
// set USARTO to stdout

printf(” i=%03d x=%5.3f\n",i,x);

i++;
x += 0.001;
break:

: PORTB = 0x20;
stdout = &device2:
LCD_command (0xCO) ;

case 0xD0O

// KEY2 ?
// set text LCD to stdout

printf(” i=%03d x=%5.3f ", i,x);

i++;

x += 0.001:

break;
default: break;

}

CJ
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