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Lampiran A.6 Sensor Optocoupler 
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Lampiran A.9 Alat Keseluruhan. 
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LAMPIRAN B 

 

#include <mega16.h> 

#include <delay.h> 

#include <stdio.h> 

#include <ctype.h> 

#include <string.h> 

#include <math.h> 

 

#define out1 PORTD.0   //motor  arah kanan 

#define out2 PORTD.1   //motor arah kiri 

#define out3 PORTD.2   //selenoid  

#define out4 PORTD.3   //pemanas 

#define lama1  1000     

#define lama2  2000     

#define lama3  3500     

 

 

int suhu,adc_byte,hours1,v,lama_makanan,status_opto ;    

char h,m,s,c; 

char tampil1[4] ;  

void get_time(void);    

int gerak_motor1(void);  

int gerak_motor2(void);  

float get_adc(int d);   

void menu_awal(int x , int y);    

void menu_alarm(int x1 , int y1) ; 

int jl_makanan(void); 

void set_time(char sjam, char smenit,char sdetik);      

int keypad(void); 

void cek_opto_pelampung(void);   

int jam1[5]; 

int menit1[5];   

int suhu1[6]; 

int count=0; 

int mark=0;       

int tandax=0; 

void cek_waktu(int jam3,int menit3);  

void cek_suhu(int suhu2);  

 

#include <rtc.h> 

#include <lcd.h> 

#define ADC_VREF_TYPE 0x00 

interrupt [ADC_INT] void adc_isr(void) 

{ 

adc_data=ADCH; 

} 
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unsigned char read_adc(unsigned char adc_input) 

{ 

ADMUX=adc_input|ADC_VREF_TYPE; 

return adc_data; 

} 

 

void main(void) 

{     char tampilc[4] ; 

      int mode1;    

       

PORTA=0x00; 

DDRA=0x00; 

PORTB=0xE0; 

DDRB=0x03;      

PORTC=0x00; 

DDRC=0x00; 

PORTD=0x00; 

DDRD=0xFF; 

 

TCCR0=0x00; 

TCNT0=0x00; 

OCR0=0x00; 

 

TCCR1A=0x00; 

TCCR1B=0x00; 

TCNT1H=0x00; 

TCNT1L=0x00; 

ICR1H=0x00; 

ICR1L=0x00; 

OCR1AH=0x00; 

OCR1AL=0x00; 

OCR1BH=0x00; 

OCR1BL=0x00; 

 

ASSR=0x00; 

TCCR2=0x00; 

TCNT2=0x00; 

OCR2=0x00; 

 

MCUCR=0x00; 

MCUCSR=0x00; 

 

TIMSK=0x00; 

 

ACSR=0x80; 

SFIOR=0x00; 

 

ADMUX=ADC_VREF_TYPE; 
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ADCSRA=0x8F; 

 

rtcInit(); 

lcdInit(); 

#asm("sei") 

     

     set_time(07,00,00);    

     menu_awal(0,0) ;   

     menu_alarm(0,0);    

     mode1=jl_makanan() ;    

     lcdInit(); 

     lcdGotoXY(0,0); 

     sprintf(tampilc,"%d",mode1); 

     lcd_puts(tampilc);   

      

while (1) 

      {         

        get_time(); 

        cek_waktu((int)h,(int)m);      

        cek_suhu(suhu1[5]); 

        cek_opto_pelampung();  

        delay_ms(990); 

      }; 

}    

 

void get_time(void) 

{  

  rtcGetTime(&h,&m,&s); 

  lcdGotoXY(2,0); lcd_putchar(':'); 

  lcdGotoXY(5,0); lcd_putchar(':'); 

       

  if( (int)h < 10 ) 

   { lcdGotoXY(0,0); lcd_putchar('0'); 

     lcdGotoXY(1,0);  

     sprintf(tampil1,"%d",h); lcd_puts(tampil1);     

   }  

       

  if( (int)h >= 10 ) 

   { lcdGotoXY(0,0);  

     sprintf(tampil1,"%d",h); lcd_puts(tampil1);     

   } 

     

  if( (int)m < 10 ) 

   {lcdGotoXY(3,0); lcd_putchar('0'); 

     lcdGotoXY(4,0);  

     sprintf(tampil1,"%d",m); lcd_puts(tampil1);     

   } 

     

  if( (int)m >= 10 ) 
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   {lcdGotoXY(3,0);  

     sprintf(tampil1,"%d",m); lcd_puts(tampil1);     

   } 

       

  if( (int)s < 10 ) 

   {lcdGotoXY(6,0); lcd_putchar('0'); 

     lcdGotoXY(7,0);  

     sprintf(tampil1,"%d",s); lcd_puts(tampil1);     

   } 

       

  if( (int)s >= 10 ) 

   {lcdGotoXY(6,0);  

     sprintf(tampil1,"%d",s); lcd_puts(tampil1);     

   }    

}            

  

float get_adc(int d) 

{  

  float volt;   

  read_adc(d); 

  (float) volt = ((float)5*(float)(ADCH)/255) ; 

  return volt;         

}            

     

void menu_awal(int x , int y) 

{  

  lcdInit(); 

  lcdGotoXY(x,y); 

  lcd_putsf("Tugas Akhir"); 

  lcdGotoXY(0,1); 

  lcd_putsf("Albert  0122162"); 

  delay_ms(1000); 

  lcdInit(); 

}      

 

void menu_alarm(int x1 , int y1) 

{  

  int jam=0,menit=0,tombol=0,suhu=25; int counter=0;   

  int batas=0,batas_min;  

  char tampil2[4] ; 

  jam=0;menit=0;suhu=25;counter=1; 

  lcdInit(); lcdGotoXY(x1,y1); 

  lcd_putsf("Set Alarm  "); delay_ms(500); 

  lcdGotoXY(x1,y1+1); lcd_putchar('0'); 

  lcdGotoXY(x1+1,y1+1); lcd_putchar('0'); 

   

  cari: {  

          if(counter==1) 

           { batas=24,batas_min=0; lcdGotoXY(x1,y1); lcd_putsf("Input Jam 1  "); } 
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          if(counter==2)   

           { batas=60,batas_min=0; lcdGotoXY(x1,y1); lcd_putsf("Input Menit 1"); } 

          

          if(counter==3)   

           { batas=24,batas_min=0; lcdGotoXY(x1,y1); lcd_putsf("Input Jam 2  "); } 

  

          if(counter==4)   

           { batas=60,batas_min=0; lcdGotoXY(x1,y1); lcd_putsf("Input Menit 2"); } 

  

  tombol = keypad();   

  if(tombol==1) 

   { if(jam < 10) 

      { if(jam<=batas_min) 

         { jam=batas; 

           lcdGotoXY(x1,y1+1); lcd_putchar('0'); 

           lcdGotoXY(x1+1,y1+1); lcd_putchar('0'); 

           delay_ms(200); goto cari;  

         } 

                 

        lcdGotoXY(x1,y1+1); lcd_putchar('0'); 

        lcdGotoXY(x1+1,y1+1); 

        sprintf(tampil2,"%d",jam); lcd_puts(tampil2); 

        jam=jam-1; delay_ms(200); goto cari ; 

      } 

            

     if(jam >= 10) 

      { lcdGotoXY(x1,y1+1); 

        sprintf(tampil2,"%d",jam); lcd_puts(tampil2); 

        jam=jam-1; delay_ms(200); goto cari; 

      } 

   }  

    

  if(tombol==2) 

   { if(jam < 10) 

      { lcdGotoXY(x1,y1+1); lcd_putchar('0'); 

         lcdGotoXY(x1+1,y1+1); 

        sprintf(tampil2,"%d",jam); lcd_puts(tampil2); 

        jam=jam+1; delay_ms(200); goto cari;  

      }  

       

     if(jam >= 10)  

      { if(jam==batas)  

         { jam=batas_min;  

           lcdGotoXY(x1,y1+1); lcd_putchar('0'); 

           lcdGotoXY(x1+1,y1+1); lcd_putchar('0'); 

         } 

         

        lcdGotoXY(x1,y1+1); 
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        sprintf(tampil2,"%d",jam); lcd_puts(tampil2);   

        jam=jam+1; delay_ms(200); goto cari;    

      } 

   } 

      

  if(tombol==3) 

   { if(counter==1){ jam1[counter] = jam ; counter=counter+1 ; lcdInit();delay_ms(500); jam = 0;  

     lcdGotoXY(x1,y1+1); lcd_putchar('0'); lcdGotoXY(x1+1,y1+1); lcd_putchar('0');goto cari;} 

     if(counter==2){ menit1[counter] = jam ; counter=counter+1 ; lcdInit();delay_ms(500); jam = 0; 

     lcdGotoXY(x1,y1+1); lcd_putchar('0'); lcdGotoXY(x1+1,y1+1); lcd_putchar('0');goto cari;} 

     if(counter==3){ jam1[counter] = jam ; counter=counter+1 ; lcdInit();delay_ms(500); jam = 0; 

     lcdGotoXY(x1,y1+1); lcd_putchar('0'); lcdGotoXY(x1+1,y1+1); lcd_putchar('0');goto cari ;} 

     if(counter==4){ menit1[counter] = jam ; counter=counter+1 ; lcdInit();delay_ms(500); suhu= 25; 

     lcdGotoXY(x1,y1+1); lcd_putchar('2'); lcdGotoXY(x1+1,y1+1); lcd_putchar('5');goto cari2;} 

   } 

        } 

  

  cari2: {  

           if(counter==5)   

            { batas=34,batas_min=25; lcdGotoXY(x1,y1); lcd_putsf("Set Suhu   "); } 

    

  tombol = keypad();   

  if(tombol==1) 

   { if(suhu < batas_min) 

      { suhu=batas;  

        lcdGotoXY(x1,y1+1); 

        sprintf(tampil2,"%d",suhu); lcd_puts(tampil2);   

        suhu=suhu-1; delay_ms(200); goto cari2 ;  

      }  

      

     if(suhu >= batas_min) 

      { lcdGotoXY(x1,y1+1); sprintf(tampil2,"%d",suhu); 

        lcd_puts(tampil2); suhu=suhu-1;  

        delay_ms(200); goto cari2; 

      } 

   }  

    

  if(tombol==2) 

   { if(suhu <= batas) 

      { lcdGotoXY(x1,y1+1);  

        sprintf(tampil2,"%d",suhu); lcd_puts(tampil2);  

        suhu=suhu+1; delay_ms(200); goto cari2; 

      }  

       

     if(suhu > batas)  

      { suhu=batas_min; lcdGotoXY(x1,y1+1);  

        sprintf(tampil2,"%d",suhu); lcd_puts(tampil2);  

        suhu=suhu+1; delay_ms(200); goto cari2;    

      } 
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   } 

         

  if(tombol==3) 

   { if(counter==5){ suhu1[counter] = suhu ; counter=counter+1 ;  

     lcdInit(); delay_ms(500); goto run ; 

   } 

         }   

       } 

  run:{delay_ms(200);} 

} 

     

int jl_makanan(void) 

{  

  int tombol = 0 ;   

  lcdInit(); lcdGotoXY(0,0); 

  lcd_putsf("Mode Makanan"); delay_ms(500); 

  lcdGotoXY(0,0); lcd_putsf("1 Dikit "); 

  lcdGotoXY(8,0); lcd_putsf("2 Sedang"); 

  lcdGotoXY(0,1); lcd_putsf("3 Banyak"); 

   

  tombol = keypad();   

  if (tombol==1){lama_makanan = lama1 ;} 

  if (tombol==2){lama_makanan = lama2 ;} 

  if (tombol==3){lama_makanan = lama3 ;} 

  return lama_makanan; 

} 

   

void cek_waktu(int jam3,int menit3) 

{  

  if(count==0) 

   { if(mark==0) 

      { if((jam3==jam1[1]) && (menit3==menit1[2]))    

         { gerak_motor1(); count=1;}                  

                                                              

        if((jam3==jam1[3]) && (menit3==menit1[4]))    

         { gerak_motor1(); count=1;}                  

      } 

      

     if(mark==1) 

      { if((jam3==jam1[1]) && (menit3==menit1[2]+1))    

         { mark=0; goto run;}       

                                                              

        if((jam3==jam1[3]) && (menit3==menit1[4]+1))    

         { mark=0; goto run;}       

      }  

   }    

       

  if(count==1) 

   { if((jam3==jam1[1]) && (menit3==menit1[2]))       
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      { gerak_motor2(); count=0; mark=1; goto run;}   

      

     if((jam3==jam1[3]) && (menit3==menit1[4]))       

      { gerak_motor2(); count=0; mark=1; goto run;}   

   } 

      

  run:{} 

} 

 

void cek_suhu(int suhu2)  

{  

  float volt2,suhu; 

  char tampil3[4] ; 

  volt2=get_adc(0);   

  suhu=volt2*100; 

   

  if((int)suhu<(int)(suhu2)) {out4=1;} 

  if((int)suhu>(int)(suhu2)) {out4=0;} 

   

  lcdGotoXY(0,1); lcd_putsf("Suhu = "); 

  lcdGotoXY(7,1); 

  sprintf(tampil3,"%f",suhu); lcd_puts(tampil3); 

  lcdGotoXY(9,1); lcd_putsf("      "); 

} 

  

int keypad (void) 

{  

  int a=0,b=0,c=0 ; 

  a=0;b=0;c=0; 

  cari: { 

          if ((PINB.5 == 0) || (PINB.6 == 0) || ( PINB.7 == 0))  

           { if(PINB.6==0){b=b+2; return b;} 

             if(PINB.7==0){c=c+3; return c;} 

             if(PINB.5==0){a=a+1; return a;}  

           } 

          if ((PINB.5 == 1) || (PINB.6 == 1) || (PINB.7 == 1)) {goto cari;} 

        } 

} 

   

void cek_opto_pelampung(void) 

{  

  if (PINB.3==0){out3=1;} 

  if (PINB.4==0){out3=0;} 

  return; 

} 

 

void set_time(char sjam,char smenit,char sdetik) 

{ rtc_set_time( sjam,smenit, sdetik); } 
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int gerak_motor1(void)  

{  

  out1=1; delay_ms(300); 

  cek:{ 

        if(PINB.2==1){out1=1; delay_ms(30); goto cek;} 

        if(PINB.2==0){out1=0; delay_ms(lama_makanan);} 

      } 

  return;  

} 

 

int gerak_motor2(void)  

{  

  out2=1; delay_ms(300); 

  cek:{ 

        if(PINB.2==1){out2=1; delay_ms(30); goto cek;} 

        if(PINB.2==0){out2=0; delay_ms(200);} 

      } 

  return;   

} 
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LCD.h 

#ifndef LCD_H 

#define LCD_H 

#include "global.h" 

#include "lcdconf.h" 

#ifndef LCD_DELAY 

#if F_CPU >= 11059200 

#define LCD_DELAY asm volatile ("nop\n nop\n nop\n nop\n nop\n nop\n nop\n nop\n nop\n 

nop\n nop\n nop\n nop\n nop\n"); 

#else 

#if F_CPU >= 12000000 

#define LCD_DELAY asm volatile ("nop\n nop\n nop\n nop\n nop\n nop\n nop\n nop\n nop\n 

nop\n"); 

#else 

#if F_CPU >= 8000000 

#define LCD_DELAY asm volatile ("nop\n nop\n nop\n nop\n nop\n nop\n nop\n"); 

#else 

#if F_CPU >= 4000000 

#define LCD_DELAY asm volatile ("nop\n nop\n nop\n nop\n nop\n"); 

#else 

#define LCD_DELAY asm volatile ("nop\n nop\n nop\n"); 

#endif 

#endif 

#endif 

#endif 

#endif 

 

#define LCD_CLR                0      // DB0: clear display 

#define LCD_HOME            1      // DB1: return to home position 

#define LCD_ENTRY_MODE      2      // DB2: set entry mode 

#define LCD_ENTRY_INC           1      // DB1: increment 

#define LCD_ENTRY_SHIFT       0      //   DB2: shift 

#define LCD_ON_CTRL             3      // DB3: turn lcd/cursor on 

#define LCD_ON_DISPLAY      2      //   DB2: turn display on 

#define LCD_ON_CURSOR       1      //   DB1: turn cursor on 

#define LCD_ON_BLINK           0      //   DB0: blinking cursor 

#define LCD_MOVE                    4      // DB4: move cursor/display 

#define LCD_MOVE_DISP         3      //   DB3: move display (0-> move cursor) 

#define LCD_MOVE_RIGHT      2      //   DB2: move right (0-> left) 

#define LCD_FUNCTION                 5      // DB5: function set 

#define LCD_FUNCTION_8BIT       4      //   DB4: set 8BIT mode (0->4BIT mode) 

#define LCD_FUNCTION_2LINES  3      //   DB3: two lines (0->one line) 

#define LCD_FUNCTION_10DOTS 2      //   DB2: 5x10 font (0->5x7 font) 

#define LCD_CGRAM           6      // DB6: set CG RAM address 

#define LCD_DDRAM           7      // DB7: set DD RAM address 

#define LCD_BUSY            7      // DB7: LCD is busy 

 

#ifdef LCD_DATA_4BIT 

#define LCD_FDEF_1   (0<<LCD_FUNCTION_8BIT) 
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#else 

#define LCD_FDEF_1   (1<<LCD_FUNCTION_8BIT) 

#endif 

#define LCD_FDEF_2    (1<<LCD_FUNCTION_2LINES) 

#define LCD_FUNCTION_DEFAULT ((1<<LCD_FUNCTION) | LCD_FDEF_1 | 

LCD_FDEF_2) 

#define LCD_MODE_DEFAULT  ((1<<LCD_ENTRY_MODE) | 

(1<<LCD_ENTRY_INC)) 

 

extern unsigned char __attribute__ ((progmem)) LcdCustomChar[]; 

#define LCDCHAR_PROGRESS05  0  

#define LCDCHAR_PROGRESS15  1  

#define LCDCHAR_PROGRESS25  2  

#define LCDCHAR_PROGRESS35  3  

#define LCDCHAR_PROGRESS45  4  

#define LCDCHAR_PROGRESS55  5  

#define LCDCHAR_REWINDARROW  6  

#define LCDCHAR_STOPBLOCK  7  

#define LCDCHAR_PAUSEBARS  8  

#define LCDCHAR_FORWARDARROW 9  

#define LCDCHAR_SCROLLUPARROW 10  

#define LCDCHAR_SCROLLDNARROW 11  

#define LCDCHAR_BLANK  12  

#define LCDCHAR_ANIPLAYICON0 13  

#define LCDCHAR_ANIPLAYICON1 14  

#define LCDCHAR_ANIPLAYICON2 15  

#define LCDCHAR_ANIPLAYICON3 16  

#define PROGRESSPIXELS_PER_CHAR 6 

 

void lcdInitHW(void); 

void lcdBusyWait(void); 

void lcdControlWrite(u08 data); 

u08 lcdControlRead(void); 

void lcdDataWrite(u08 data); 

u08 lcdDataRead(void); 

 

void lcdInit(void); 

void lcdHome(void); 

void lcdClear(void); 

void lcdGotoXY(u08 row, u08 col); 

void lcdLoadCustomChar(u08* lcdCustomCharArray, u08 romCharNum, u08 lcdCharNum); 

void lcdPrintData(char* data, u08 nBytes); 

void lcdProgressBar(u16 progress, u16 maxprogress, u08 length); 

 

#endif 
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LCD.c 

#include <avr/io.h> 

#include <avr/pgmspace.h> 

#include "global.h" 

#include "timer.h" 

#include "lcd.h" 

 

unsigned char __attribute__ ((progmem)) LcdCustomChar[] = 

{ 

 0x00, 0x1F, 0x00, 0x00, 0x00, 0x00, 0x1F, 0x00, // 0. 0/5 full progress block 

 0x00, 0x1F, 0x10, 0x10, 0x10, 0x10, 0x1F, 0x00, // 1. 1/5 full progress block 

 0x00, 0x1F, 0x18, 0x18, 0x18, 0x18, 0x1F, 0x00, // 2. 2/5 full progress block 

 0x00, 0x1F, 0x1C, 0x1C, 0x1C, 0x1C, 0x1F, 0x00, // 3. 3/5 full progress block 

 0x00, 0x1F, 0x1E, 0x1E, 0x1E, 0x1E, 0x1F, 0x00, // 4. 4/5 full progress block 

 0x00, 0x1F, 0x1F, 0x1F, 0x1F, 0x1F, 0x1F, 0x00, // 5. 5/5 full progress block 

 0x03, 0x07, 0x0F, 0x1F, 0x0F, 0x07, 0x03, 0x00, // 6. rewind arrow 

 0x00, 0x1F, 0x1F, 0x1F, 0x1F, 0x1F, 0x1F, 0x00, // 7. stop block 

 0x1B, 0x1B, 0x1B, 0x1B, 0x1B, 0x1B, 0x1B, 0x00, // 8. pause bars 

 0x18, 0x1C, 0x1E, 0x1F, 0x1E, 0x1C, 0x18, 0x00, // 9. fast-forward arrow 

 0x00, 0x04, 0x04, 0x0E, 0x0E, 0x1F, 0x1F, 0x00, // 10. scroll up arrow 

 0x00, 0x1F, 0x1F, 0x0E, 0x0E, 0x04, 0x04, 0x00, // 11. scroll down arrow 

 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, // 12. blank character 

 0x00, 0x0E, 0x19, 0x15, 0x13, 0x0E, 0x00, 0x00, // 13. animated play icon frame 0 

 0x00, 0x0E, 0x15, 0x15, 0x15, 0x0E, 0x00, 0x00, // 14. animated play icon frame 1 

 0x00, 0x0E, 0x13, 0x15, 0x19, 0x0E, 0x00, 0x00, // 15. animated play icon frame 2 

 0x00, 0x0E, 0x11, 0x1F, 0x11, 0x0E, 0x00, 0x00, // 16. animated play icon frame 3 

}; 

 

void lcdInitHW(void) 

{ 

  

#ifdef LCD_PORT_INTERFACE 

  

 cbi(LCD_CTRL_PORT, LCD_CTRL_RS); 

 cbi(LCD_CTRL_PORT, LCD_CTRL_RW); 

 cbi(LCD_CTRL_PORT, LCD_CTRL_E); 

  

 sbi(LCD_CTRL_DDR, LCD_CTRL_RS); 

 sbi(LCD_CTRL_DDR, LCD_CTRL_RW); 

 sbi(LCD_CTRL_DDR, LCD_CTRL_E); 

  

 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);   

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);       

  outb(LCD_DATA_POUT, 0xFF);       

 #endif 

#else 
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 sbi(MCUCR, SRE);    

#endif 

} 

 

void lcdBusyWait(void) 

{ 

  

#ifdef LCD_PORT_INTERFACE 

 cbi(LCD_CTRL_PORT, LCD_CTRL_RS);     

 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);  

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);      

  outb(LCD_DATA_POUT, 0xFF);      

 #endif 

 sbi(LCD_CTRL_PORT, LCD_CTRL_RW);     

 sbi(LCD_CTRL_PORT, LCD_CTRL_E);      

 LCD_DELAY;        

 while(inb(LCD_DATA_PIN) & 1<<LCD_BUSY) 

 { 

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);   

  LCD_DELAY;        

  

  LCD_DELAY;        

  

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);   

  LCD_DELAY;        

  

  LCD_DELAY;        

  

  #ifdef LCD_DATA_4BIT       

   cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

   LCD_DELAY;       

  

   LCD_DELAY;       

  

   sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

   LCD_DELAY;       

  

   LCD_DELAY;       

  

  #endif 

 } 

 cbi(LCD_CTRL_PORT, LCD_CTRL_E);    

  

#else 

 while( (*((volatile unsigned char *) (LCD_CTRL_ADDR))) & (1<<LCD_BUSY) ); 
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 #endif 

} 

 

void lcdControlWrite(u08 data)  

{ 

#ifdef LCD_PORT_INTERFACE 

 lcdBusyWait();        

 cbi(LCD_CTRL_PORT, LCD_CTRL_RS);    

 cbi(LCD_CTRL_PORT, LCD_CTRL_RW);    

 #ifdef LCD_DATA_4BIT 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)|0xF0);  

  outb(LCD_DATA_POUT, (inb(LCD_DATA_POUT)&0x0F) | (data&0xF0) );  

  LCD_DELAY;         

  LCD_DELAY;         

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;         

  LCD_DELAY;         

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_POUT, (inb(LCD_DATA_POUT)&0x0F) | (data<<4) );  

  LCD_DELAY;         

  LCD_DELAY;         

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #else 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_DDR, 0xFF);     

  outb(LCD_DATA_POUT, data);     

  LCD_DELAY;         

  LCD_DELAY;         

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #endif 

  

 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);  

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);    

  outb(LCD_DATA_POUT, 0xFF);    

 #endif 

#else 

  

 lcdBusyWait();     

 *((volatile unsigned char *) (LCD_CTRL_ADDR)) = data; 

  

#endif 

} 
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u08 lcdControlRead(void) 

{ 

 

 register u08 data; 

#ifdef LCD_PORT_INTERFACE 

 lcdBusyWait();     

 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);   

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);    

  outb(LCD_DATA_POUT, 0xFF);    

 #endif 

 cbi(LCD_CTRL_PORT, LCD_CTRL_RS);   

 sbi(LCD_CTRL_PORT, LCD_CTRL_RW);   

 #ifdef LCD_DATA_4BIT 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;       

  LCD_DELAY;       

  data = inb(LCD_DATA_PIN)&0xF0;  

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;       

  LCD_DELAY;       

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;       

  LCD_DELAY;       

  data |= inb(LCD_DATA_PIN)>>4;  

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #else 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;       

  LCD_DELAY;       

  data = inb(LCD_DATA_PIN);   

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #endif 

  

#else 

  

 lcdBusyWait();  

 data = *((volatile unsigned char *) (LCD_CTRL_ADDR)); 

  

#endif 

 return data; 

} 

 

void lcdDataWrite(u08 data)  

{ 
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#ifdef LCD_PORT_INTERFACE 

 lcdBusyWait();        

 sbi(LCD_CTRL_PORT, LCD_CTRL_RS);   

 cbi(LCD_CTRL_PORT, LCD_CTRL_RW);   

 #ifdef LCD_DATA_4BIT 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)|0xF0);  

  outb(LCD_DATA_POUT, (inb(LCD_DATA_POUT)&0x0F) | (data&0xF0) );  

  LCD_DELAY;         

  LCD_DELAY;         

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;         

  LCD_DELAY;         

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_POUT, (inb(LCD_DATA_POUT)&0x0F) | (data<<4) );  

  LCD_DELAY;         

  LCD_DELAY;         

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #else 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  outb(LCD_DATA_DDR, 0xFF);    

  outb(LCD_DATA_POUT, data);    

  LCD_DELAY;        

  LCD_DELAY;       

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #endif 

  

 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);   

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);    

  outb(LCD_DATA_POUT, 0xFF);    

 #endif 

#else 

  lcdBusyWait();     

 *((volatile unsigned char *) (LCD_DATA_ADDR)) = data; 

#endif 

} 

 

u08 lcdDataRead(void) 

{ 

 

 register u08 data; 

#ifdef LCD_PORT_INTERFACE 

 lcdBusyWait();     
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 #ifdef LCD_DATA_4BIT 

  outb(LCD_DATA_DDR, inb(LCD_DATA_DDR)&0x0F);  

  outb(LCD_DATA_POUT, inb(LCD_DATA_POUT)|0xF0);  

 #else 

  outb(LCD_DATA_DDR, 0x00);    

  outb(LCD_DATA_POUT, 0xFF);    

 #endif 

 sbi(LCD_CTRL_PORT, LCD_CTRL_RS);  

 sbi(LCD_CTRL_PORT, LCD_CTRL_RW);  

 #ifdef LCD_DATA_4BIT 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;         

  LCD_DELAY;         

  data = inb(LCD_DATA_PIN)&0xF0;  

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;         

  LCD_DELAY;         

  sbi(LCD_CTRL_PORT, LCD_CTRL_E);  

  LCD_DELAY;         

  LCD_DELAY;         

  data |= inb(LCD_DATA_PIN)>>4;    

  cbi(LCD_CTRL_PORT, LCD_CTRL_E);  

 #else 

   

  sbi(LCD_CTRL_PORT, LCD_CTRL_E); 

  LCD_DELAY;         

  LCD_DELAY;         

  data = inb(LCD_DATA_PIN);    

  cbi(LCD_CTRL_PORT, LCD_CTRL_E); 

 #endif 

  

#else 

 lcdBusyWait();     

 data = *((volatile unsigned char *) (LCD_DATA_ADDR)); 

     

#endif 

 return data; 

} 

 

void lcdInit() 

{ 

 lcdInitHW(); 

 lcdControlWrite(LCD_FUNCTION_DEFAULT); 

 lcdControlWrite(1<<LCD_CLR); 

 delay(60000); // wait 60ms 

 lcdControlWrite(1<<LCD_ENTRY_MODE | 1<<LCD_ENTRY_INC); 

 1<<LCD_ON_BLINK); 

 lcdControlWrite(1<<LCD_ON_CTRL | 1<<LCD_ON_DISPLAY ); 
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 lcdControlWrite(1<<LCD_HOME); 

 lcdControlWrite(1<<LCD_DDRAM | 0x00); 

 

 lcdLoadCustomChar((u08*)LcdCustomChar,0,0); 

 lcdLoadCustomChar((u08*)LcdCustomChar,1,1); 

 lcdLoadCustomChar((u08*)LcdCustomChar,2,2); 

 lcdLoadCustomChar((u08*)LcdCustomChar,3,3); 

 lcdLoadCustomChar((u08*)LcdCustomChar,4,4); 

 lcdLoadCustomChar((u08*)LcdCustomChar,5,5); 

 lcdLoadCustomChar((u08*)LcdCustomChar,6,6); 

 lcdLoadCustomChar((u08*)LcdCustomChar,7,7); 

} 

 

void lcdHome(void) 

{ 

 lcdControlWrite(1<<LCD_HOME); 

} 

 

void lcdClear(void) 

{ 

 lcdControlWrite(1<<LCD_CLR); 

} 

 

void lcdGotoXY(u08 x, u08 y) 

{ 

 register u08 DDRAMAddr; 

 

 switch(y) 

 { 

 case 0: DDRAMAddr = LCD_LINE0_DDRAMADDR+x; break; 

 case 1: DDRAMAddr = LCD_LINE1_DDRAMADDR+x; break; 

 case 2: DDRAMAddr = LCD_LINE2_DDRAMADDR+x; break; 

 case 3: DDRAMAddr = LCD_LINE3_DDRAMADDR+x; break; 

 default: DDRAMAddr = LCD_LINE0_DDRAMADDR+x; 

 } 

 

 lcdControlWrite(1<<LCD_DDRAM | DDRAMAddr); 

} 

 

void lcdLoadCustomChar(u08* lcdCustomCharArray, u08 romCharNum, u08 lcdCharNum) 

{ 

 register u08 i; 

 u08 saveDDRAMAddr; 

 

 saveDDRAMAddr = lcdControlRead() & 0x7F; 

 

 lcdCharNum = (lcdCharNum<<3);  

 romCharNum = (romCharNum<<3);  
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 for(i=0; i<8; i++) 

 { 

  lcdControlWrite((1<<LCD_CGRAM) | (lcdCharNum+i)); 

  lcdDataWrite( pgm_read_byte(lcdCustomCharArray+romCharNum+i) ); 

 } 

 

 lcdControlWrite(1<<LCD_DDRAM | saveDDRAMAddr); 

 

} 

 

void lcdPrintData(char* data, u08 nBytes) 

{ 

 register u08 i; 

 

 if (!data) return; 

 

 for(i=0; i<nBytes; i++) 

 { 

  lcdDataWrite(data[i]); 

 } 

} 

 

void lcdProgressBar(u16 progress, u16 maxprogress, u08 length) 

{ 

 u08 i; 

 u32 pixelprogress; 

 u08 c; 

 

 pixelprogress = ((progress*(length*PROGRESSPIXELS_PER_CHAR))/maxprogress); 

 for(i=0; i<length; i++) 

 { 

  if( ((i*(u16)PROGRESSPIXELS_PER_CHAR)+5) > pixelprogress ) 

  { 

   if( ((i*(u16)PROGRESSPIXELS_PER_CHAR)) > pixelprogress ) 

   { 

    c = 0; 

   } 

   else 

   { 

    c = pixelprogress % PROGRESSPIXELS_PER_CHAR; 

   } 

  } 

  else 

  { 

   c = 5; 

  } 

  lcdDataWrite(c); 

 } 

} 
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RTC.h 

#ifndef RTC_H 

#define RTC_H 

#include "global.h" 

 

typedef struct struct_RtcTime 

{  

 u08 tics; 

 u16 totaltics; 

 u08 hours; 

 u08 minutes; 

 u08 seconds; 

 u08 day; 

 u08 month; 

 u16 year; 

} RtcTimeType; 

 

void rtcInit(void); 

void rtcService(void); 

RtcTimeType* rtcGetTime(void); 

 

#endif 
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RTC.c 

#ifndef WIN32 

 #include <avr/io.h> 

 #include <avr/interrupt.h> 

 #include <avr/pgmspace.h> 

#endif 

 

#include "global.h" 

#ifdef __AVR_ATmega16__ 

 #include "timer16.h" 

#else 

 #include "timer.h" 

#endif 

#include "rtc.h" 

 

static char __attribute__ ((progmem)) MonthDayTable[] = {31,28,31,30,31,30,31,31,30,31,30,31}; 

 

RtcTimeType RtcTime; 

 

void rtcInit(void) 

{ 

 RtcTime.totaltics = 0; 

 RtcTime.tics = 0; 

 RtcTime.seconds = 0; 

 RtcTime.minutes = 0; 

 RtcTime.hours = 0; 

 RtcTime.day = 1; 

 RtcTime.month = 1; 

 RtcTime.year = 2000; 

 

 #ifdef AS2 

  timer2Init(); 

  timer2SetPrescaler(TIMER_CLK_DIV8); 

  sbi(ASSR, AS2); 

  timerAttach(TIMER2OVERFLOW_INT, rtcService); 

 #else 

 #ifdef AS0 

  timer0Init(); 

  timer0SetPrescaler(TIMER_CLK_DIV8); 

  sbi(ASSR, AS0); 

  timerAttach(TIMER0OVERFLOW_INT, rtcService); 

 #endif 

 #endif 

} 

 

void rtcService(void) 

{ 

 RtcTime.totaltics++; 

 RtcTime.tics++; 
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 if(RtcTime.tics == 16)        

 { 

  RtcTime.tics = 0; 

  RtcTime.seconds++;        

  if(RtcTime.seconds > 59)      

  { 

   RtcTime.seconds -= 60; 

   RtcTime.minutes++;       

   if(RtcTime.minutes > 59)     

   { 

    RtcTime.minutes -= 60; 

    RtcTime.hours++;      

    if(RtcTime.hours > 23)     

    { 

     RtcTime.hours -= 24; 

     RtcTime.day++;      

      

     if(RtcTime.day == 

pgm_read_byte(&MonthDayTable[RtcTime.month-1])) 

     { 

      RtcTime.day = 1; 

      RtcTime.month++;    

      if(RtcTime.month == 13)   

      { 

       RtcTime.month = 1; 

       RtcTime.year++;    

      } 

     } 

    } 

   } 

  } 

 } 

} 

 

RtcTimeType* rtcGetTime(void) 

{ 

  

 return &RtcTime; 

} 
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