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List Program Codevision 
Generator Data 
 
/****************************************
************* 
This program was produced by the 
CodeWizardAVR V1.25.3 Professional 
Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP 
InfoTech s.r.l. 
http://www.hpinfotech.com 
 
Chip type           : ATmega16 
Program type        : Application 
Clock frequency     : 11.059200 MHz 
Memory model        : Small 
External SRAM size  : 0 
Data Stack size     : 256 
*****************************************
************/ 
 
#include <mega16.h>  
#include <delay.h> 
#include <scankeypad_b.h> 
 
 
// Declare your global variables here 
 
void main(void) 
{ 
// Declare your local variables here 
 
// Input/Output Ports initialization 
// Port A initialization 
// Func7=Out Func6=Out Func5=Out Func4=Out 
Func3=Out Func2=Out Func1=Out Func0=Out  
// State7=0 State6=0 State5=0 State4=0 State3=0 
State2=0 State1=0 State0=0  
PORTA=0x00; 
DDRA=0xFF; 
 
// Port B initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTB=0x00; 
DDRB=0x00; 
 
// Port C initialization 
// Func7=Out Func6=Out Func5=Out Func4=Out 
Func3=Out Func2=Out Func1=Out Func0=Out  
// State7=0 State6=0 State5=0 State4=0 State3=0 
State2=0 State1=0 State0=0  
PORTC=0x00; 

DDRC=0xFF; 
 
// Port D initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTD=0x00; 
DDRD=0x00; 
 
// Timer/Counter 0 initialization 
// Clock source: System Clock 
// Clock value: Timer 0 Stopped 
// Mode: Normal top=FFh 
// OC0 output: Disconnected 
TCC0=0x00; 
TCNT0=0x00; 
OCR0=0x00; 
 
// Timer/Counter 1 initialization 
// Clock source: System Clock 
// Clock value: Timer 1 Stopped 
// Mode: Normal top=FFFFh 
// OC1A output: Discon. 
// OC1B output: Discon. 
// Noise Canceler: Off 
// Input Capture on Falling Edge 
// Timer 1 Overflow Interrupt: Off 
// Input Capture Interrupt: Off 
// Compare A Match Interrupt: Off 
// Compare B Match Interrupt: Off 
TCCR1A=0x00; 
TCCR1B=0x00; 
TCNT1H=0x00; 
TCNT1L=0x00; 
ICR1H=0x00; 
ICR1L=0x00; 
OCR1AH=0x00; 
OCR1AL=0x00; 
OCR1BH=0x00; 
OCR1BL=0x00; 
 
// Timer/Counter 2 initialization 
// Clock source: System Clock 
// Clock value: Timer 2 Stopped 
// Mode: Normal top=FFh 
// OC2 output: Disconnected 
ASSR=0x00; 
TCCR2=0x00; 
TCNT2=0x00; 
OCR2=0x00; 
 
// External Interrupt(s) initialization 
// INT0: Off 
// INT1: Off 
// INT2: Off 
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MCUCR=0x00; 
MCUCSR=0x00; 
 
// Timer(s)/Counter(s) Interrupt(s) initialization 
TIMSK=0x00; 
 
// Analog Comparator initialization 
// Analog Comparator: Off 
// Analog Comparator Input Capture by 
Timer/Counter 1: Off 
ACSR=0x80; 
SFIOR=0x00; 
 
while (1) 
      {       
key: 
{ 
switch (scan_keypad())  
    { 
    case '1': 
    PORTC.6=1;  
    delay_ms(1000); 
    goto in_1; 
    break; 
    case '2': 
    PORTC.6=1;  
    delay_ms(1000);   
    goto in_2; 
    break; 
    case '3': 
    PORTC.6=1;  
    delay_ms(1000); 
    goto in_3; 
    break;  
    case '4':  
    PORTC.5=1;  
    delay_ms(1000); 
    goto in_4; 
    break; 
    case '5': 
    PORTC.5=1;  
    delay_ms(1000);   
    goto in_5; 
    break; 
    case '6':  
    PORTC.5=1;  
    delay_ms(1000); 
    goto in_6; 
    break; 
    case '7': 
    PORTC.4=1;  
    delay_ms(1000);  
    goto in_7; 
    break; 
    case '8':  
    PORTC.4=1;  

    delay_ms(1000);   
    goto in_8; 
    break; 
    case '9': 
    PORTC.4=1;  
    delay_ms(1000);  
    goto in_9; 
    break;  
    case '*': 
    PORTC.3=1;  
    delay_ms(1000);  
    goto in_A; 
    break; 
    case '0': 
    PORTC.3=1;  
    delay_ms(1000);  
    goto in_B; 
    break; 
    case '#': 
    PORTC.3=1;  
    delay_ms(1000);  
    goto in_C; 
    break; 
     
 
    };  
 
 } 
 
      // Place your code here 
 
 
}  
in_1: 
{ 
while(PIND.1==1); 
       
      PORTA=0x0F; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x01; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
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      delay_ms(1000); 
 
      PORTA=0x03; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x05; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_us(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          } 
           
          
in_2: 
{ 
while(PIND.1==1); 
 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 

      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x07; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x09; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0B; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0D; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
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          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }           
           
 
in_3: 
{ 
while(PIND.1==1); 
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 

      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(5500); 
      PORTC.7=0; 
      delay_ms(1000); 
 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }    
                   
 
 
 
   
in_4: 
{ 
while(PIND.1==1); 
       
      PORTA=0x0F; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x01; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x03; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
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      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x05; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0;  
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          } 
                     
 
 in_5: 
{ 
while(PIND.1==1); 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x07; 
      delay_ms(500); 
      PORTC.7=1; 

      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x09; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0B; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0D; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }           
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 in_6: 
{ 
while(PIND.1==1);   
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 

      PORTC.7=1; 
      delay_ms(3000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }   
           
in_7: 
{ 
while(PIND.1==1); 
       
      PORTA=0x0F; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x01; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x03; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1200); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x05; 
      delay_ms(500); 
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      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0;  
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          } 
           
 
in_8: 
{ 
while(PIND.1==1); 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x07; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x09; 

      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1200); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0B; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0D; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0;  
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }      
 
 
 
 
 
 
 
 
in_9: 
{ 
while(PIND.1==1); 
      PORTA=0x00; 
      delay_ms(500); 
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      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1200); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 

          PORTC.7=0;  
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }        
                           
in_A: 
{ 
while(PIND.1==1); 
      PORTA=0x0F; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x01; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1000); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x03; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x05; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
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      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }                
 
in_B: 
{ 
while(PIND.1==1); 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x07; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x09; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 

      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0B; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0D; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }              
           
in_C: 
{ 
while(PIND.1==1); 
      PORTA=0x00; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x02; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x04; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
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      delay_ms(1000); 
 
      PORTA=0x06; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x08; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0A; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0C; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
      PORTA=0x0E; 
      delay_ms(500); 
      PORTC.7=1; 
      delay_ms(1400); 
      PORTC.7=0; 
      delay_ms(1000); 
 
       if (PIND.1==1) 
         {PORTA=0x00; 
          PORTC.7=0; 
          delay_ms(10); 
          PORTC=0x00;  
          goto key; 
          } 
           
          }              
 
} 
 
 
 
 
 
 

char scan_keypad(void) 
      {  
int scankey;    
char keypressed =0;   
DDRB = 0x0F;  
    
PORTB = 0xFE; 
scankey = PINB&0xf0; 
switch (scankey) 
   { 
    case 0xE0 : keypressed = '1'; 
    break; 
    case 0xD0 : keypressed = '2'; 
    break; 
    case 0xB0 : keypressed = '3'; 
    break; 
    case 0x70 : keypressed = 'A';        
    break;         
    }                     
    PORTB = 0xFD;          
    delay_ms(10); 
scankey = PINB&0xf0; 
switch (scankey) 
   { 
    case 0xE0 : keypressed = '4';   
    break; 
    case 0xD0 : keypressed = '5'; 
    break; 
    case 0xB0 : keypressed = '6'; 
    break; 
    case 0x70 : keypressed = 'B';        
    break;         
    }                    
    PORTB = 0xFB; 
    delay_ms(10); 
    scankey = PINB&0xf0; 
switch (scankey) 
   { 
    case 0xE0 : keypressed = '7';  
    break; 
    case 0xD0 : keypressed = '8'; 
    break; 
    case 0xB0 : keypressed = '9'; 
    break; 
    case 0x70 : keypressed = 'C';        
    break;         
    }                       
    PORTB = 0xF7; 
    delay_ms(10); 
    scankey = PINB&0xf0; 
switch (scankey) 
   { 
    case 0xE0 : keypressed = '*';  
    break; 
    case 0xD0 : keypressed = '0'; 
    break; 
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    case 0xB0 : keypressed = '#'; 
    break; 
    case 0x70 : keypressed = 'D';        
    break;         
    }   
       return keypressed 
    }                       
         
 
List Program Codevision 
Multiplexer 
 
 
/****************************************
************* 
This program was produced by the 
CodeWizardAVR V1.25.3 Professional 
Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP 
InfoTech s.r.l. 
http://www.hpinfotech.com 
 
 
Chip type           : ATmega16 
Program type        : Application 
Clock frequency     : 11.059200 MHz 
Memory model        : Small 
External SRAM size  : 0 
Data Stack size     : 256 
*****************************************
************/ 
 
#include <mega16.h>  
#include <delay.h>  
#include <stdio.h>  
 
// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x15 ;PORTC 
#endasm 
#include <lcd.h> 
 
// Declare your global variables here  
bit a,b,c,d;  
char temp[4];  
 
 
void main(void) 
{ 
// Declare your local variables here  
 
// Input/Output Ports initialization 
 
 
 

// Port A initialization 
// Func7=Out Func6=Out Func5=Out Func4=Out 
Func3=Out Func2=Out Func1=Out Func0=Out  
// State7=0 State6=0 State5=0 State4=0 State3=0 
State2=0 State1=0 State0=0  
PORTA=0x00; 
DDRA=0xFF; 
 
// Port B initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTB=0x00; 
DDRB=0x00; 
 
// Port C initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTC=0x00; 
DDRC=0x00; 
 
// Port D initialization 
// Func7=Out Func6=Out Func5=Out Func4=Out 
Func3=In Func2=In Func1=In Func0=In  
// State7=0 State6=0 State5=0 State4=0 State3=T 
State2=T State1=T State0=T  
PORTD=0x00; 
DDRD=0xF0; 
 
// Timer/Counter 0 initialization 
// Clock source: System Clock 
// Clock value: Timer 0 Stopped 
// Mode: Normal top=FFh 
// OC0 output: Disconnected 
TCCR0=0x00; 
TCNT0=0x00; 
OCR0=0x00; 
 
// Timer/Counter 1 initialization 
// Clock source: System Clock 
// Clock value: Timer 1 Stopped 
// Mode: Normal top=FFFFh 
// OC1A output: Discon. 
// OC1B output: Discon. 
// Noise Canceler: Off 
// Input Capture on Falling Edge 
// Timer 1 Overflow Interrupt: Off 
// Input Capture Interrupt: Off 
// Compare A Match Interrupt: Off 
// Compare B Match Interrupt: Off 
TCCR1A=0x00; 
TCCR1B=0x00; 
TCNT1H=0x00; 
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TCNT1L=0x00; 
ICR1H=0x00; 
ICR1L=0x00; 
OCR1AH=0x00; 
OCR1AL=0x00; 
OCR1BH=0x00; 
OCR1BL=0x00; 
 
// Timer/Counter 2 initialization 
// Clock source: System Clock 
// Clock value: Timer 2 Stopped 
// Mode: Normal top=FFh 
// OC2 output: Disconnected 
ASSR=0x00; 
TCCR2=0x00; 
TCNT2=0x00; 
OCR2=0x00; 
 
// External Interrupt(s) initialization 
// INT0: Off 
// INT1: Off 
// INT2: Off 
MCUCR=0x00; 
MCUCSR=0x00; 
 
// Timer(s)/Counter(s) Interrupt(s) initialization 
TIMSK=0x00; 
 
// Analog Comparator initialization 
// Analog Comparator: Off 
// Analog Comparator Input Capture by 
Timer/Counter 1: Off 
ACSR=0x80; 
SFIOR=0x00; 
 
// LCD module initialization 
lcd_init(16); 
 
 
 
 while (1) 
      {   
           
  keymux:  
  
  { 
        
       if (PIND.0==1)   
       {     
       delay_ms(500);    
       PORTD.4=PIND.0; 
       goto mux1;  
       } 
        
       if(PIND.1==1)   
       {  

       delay_ms(250);        
       PORTD.5=PIND.1; 
       goto mux2; 
       } 
         
       if (PIND.2==1)   
       {  
       delay_ms(100);    
       PORTD.6=PIND.2; 
       goto mux3; 
       } 
         
             
       if (PIND.3==1)   
       {  
       delay_ms(55);   
       PORTD.7=PIND.3; 
       goto mux4; 
       } 
       
     
   } 
     
                              
    };    
     
    mux1: 
      { 
      
      if(PINB.4==1) 
      {  
       
                 a=PINB.0; 
                 delay_ms(10); 
                 b=PINB.1; 
                 delay_ms(10);  
                 c=PINB.2; 
                 delay_ms(10); 
                 d=PINB.3; 
                 delay_ms(10);  
                  
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                   
                 delay_ms(1000); 
                 PORTA.0=a; 
                 delay_ms(1000); 
                 PORTA.0=b; 
                 delay_ms(1000); 
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                 PORTA.0=c; 
                 delay_ms(1000); 
                 PORTA.0=d;  
                 delay_ms(1000);    
                 PORTA.0=0;   
 
                 lcd_clear(); 
                 sprintf(temp,"%d%d%d%d",d,c,b,a); 
                 lcd_gotoxy(6,1); 
                 lcd_puts(temp);  
                 goto keymux; 
       }   
        
       else 
       {    
        
       goto keymux; 
       };      
} 
           
 mux2:   
  { 
       
      if(PINB.4==1)  
      {           
       
                 a=PINB.0; 
                 delay_ms(10); 
                 b=PINB.1; 
                 delay_ms(10);  
                 c=PINB.2; 
                 delay_ms(10); 
                 d=PINB.3; 
                 delay_ms(10);  
                  
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                   
                 delay_ms(500); 
                 PORTA.0=a; 
                 delay_ms(500); 
                 PORTA.0=b; 
                 delay_ms(500); 
                 PORTA.0=c; 
                 delay_ms(500); 
                 PORTA.0=d;  
                 delay_ms(500);  
                 PORTA.0=0;   
                  

        
                 lcd_clear(); 
                 sprintf(temp,"%d%d%d%d",d,c,b,a);  
                 lcd_gotoxy(6,1); 
                 lcd_puts(temp);   
                 goto keymux; 
  
           }  
           else 
           { 
           goto keymux; 
           };     
         
}     
 
mux3: 
 { 
      if(PINB.4==1)   
      {           
                  
                  
                 a=PINB.0; 
                 delay_ms(10); 
                 b=PINB.1; 
                 delay_ms(10);  
                 c=PINB.2; 
                 delay_ms(10); 
                 d=PINB.3; 
                 delay_ms(10);  
                  
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                   
                 delay_ms(110); 
                 PORTA.0=a; 
                 delay_ms(110); 
                 PORTA.0=b; 
                 delay_ms(110); 
                 PORTA.0=c; 
                 delay_ms(110); 
                 PORTA.0=d;  
                 delay_ms(110);  
                 PORTA.0=0;    
 
                 lcd_clear(); 
                 sprintf(temp,"%d%d%d%d",d,c,b,a); 
                 lcd_gotoxy(6,1); 
                 lcd_puts(temp);  
                 goto keymux; 
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     }    
     else 
     { 
     goto keymux; 
     };  
}       
mux4: 
 { 
       
       if(PINB.4==1)  
      {           
                  
                 a=PINB.0; 
                 delay_ms(10); 
                 b=PINB.1; 
                 delay_ms(10);  
                 c=PINB.2; 
                 delay_ms(10); 
                 d=PINB.3; 
                 delay_ms(10);  
                  
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                 delay_ms(200); 
                 PORTA.0=0; 
                 delay_ms(200); 
                 PORTA.0=1; 
                   
                 delay_ms(130); 
                 PORTA.0=a; 
                 delay_ms(100); 
                 PORTA.0=b; 
                 delay_ms(100); 
                 PORTA.0=c; 
                 delay_ms(100); 
                 PORTA.0=d;  
                 delay_ms(100);  
                 PORTA.0=0;    
                  
                 lcd_clear(); 
                 sprintf(temp,"%d%d%d%d",d,c,b,a); 
                 lcd_gotoxy(6,1); 
                 lcd_puts(temp);  
                 goto keymux; 
 
     }     
     else  
     { 
     goto keymux; 
     }; 
}      
    }    

List Program Codevision 
Demultiplexer 
/****************************************
************* 
This program was produced by the 
CodeWizardAVR V1.25.3 Professional 
Automatic Program Generator 
© Copyright 1998-2007 Pavel Haiduc, HP 
InfoTech s.r.l. 
http://www.hpinfotech.com 
 
Chip type           : ATmega16 
Program type        : Application 
Clock frequency     : 11.059200 MHz 
Memory model        : Small 
External SRAM size  : 0 
Data Stack size     : 256 
*****************************************
************/ 
 
#include <mega16.h>  
#include <delay.h> 
#include <stdio.h> 
 
// Alphanumeric LCD Module functions 
#asm 
   .equ __lcd_port=0x15 ;PORTC 
#endasm 
#include <lcd.h> 
 
// Declare your global variables here 
 
void main(void) 
{ 
// Declare your local variables here  
bit a,b,c,d; 
int n; 
char demux[4]; 
 
// Input/Output Ports initialization 
// Port A initialization 
// Func7=Out Func6=Out Func5=Out Func4=Out 
Func3=Out Func2=Out Func1=Out Func0=Out  
// State7=0 State6=0 State5=0 State4=0 State3=0 
State2=0 State1=0 State0=0  
PORTA=0x00; 
DDRA=0xFF; 
 
// Port B initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTB=0x00; 
DDRB=0x00; 
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// Port C initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTC=0x00; 
DDRC=0x00; 
 
// Port D initialization 
// Func7=In Func6=In Func5=In Func4=In 
Func3=In Func2=In Func1=In Func0=In  
// State7=T State6=T State5=T State4=T State3=T 
State2=T State1=T State0=T  
PORTD=0x00; 
DDRD=0x00; 
 
// Timer/Counter 0 initialization 
// Clock source: System Clock 
// Clock value: Timer 0 Stopped 
// Mode: Normal top=FFh 
// OC0 output: Disconnected 
TCCR0=0x00; 
TCNT0=0x00; 
OCR0=0x00; 
 
// Timer/Counter 1 initialization 
// Clock source: System Clock 
// Clock value: Timer 1 Stopped 
// Mode: Normal top=FFFFh 
// OC1A output: Discon. 
// OC1B output: Discon. 
// Noise Canceler: Off 
// Input Capture on Falling Edge 
// Timer 1 Overflow Interrupt: Off 
// Input Capture Interrupt: Off 
// Compare A Match Interrupt: Off 
// Compare B Match Interrupt: Off 
TCCR1A=0x00; 
TCCR1B=0x00; 
TCNT1H=0x00; 
TCNT1L=0x00; 
ICR1H=0x00; 
ICR1L=0x00; 
OCR1AH=0x00; 
OCR1AL=0x00; 
OCR1BH=0x00; 
OCR1BL=0x00; 
 
// Timer/Counter 2 initialization 
// Clock source: System Clock 
// Clock value: Timer 2 Stopped 
// Mode: Normal top=FFh 
// OC2 output: Disconnected 
ASSR=0x00; 
TCCR2=0x00; 

TCNT2=0x00; 
OCR2=0x00; 
 
// External Interrupt(s) initialization 
// INT0: Off 
// INT1: Off 
// INT2: Off 
MCUCR=0x00; 
MCUCSR=0x00; 
 
// Timer(s)/Counter(s) Interrupt(s) initialization 
TIMSK=0x00; 
 
// Analog Comparator initialization 
// Analog Comparator: Off 
// Analog Comparator Input Capture by 
Timer/Counter 1: Off 
ACSR=0x80; 
SFIOR=0x00; 
 
// LCD module initialization 
lcd_init(16); 
 
while (1) 
      { 
  
     // Place your code here  
     
     ademux:  
             
       if (PINB.0==1) 
       {  
         delay_ms(180);  
         if (PINB.0==0) 
         { 
           delay_ms(180); 
           if (PINB.0==1) 
           {   
             delay_ms(180); 
             if (PINB.0==0) 
             {  
               delay_ms(180); 
               if (PINB.0==1) 
               {  
                  
                 goto run;                     
               } 
               else 
               { 
                goto ademux; 
               } 
             } 
             else//4 
             {  
               goto ademux; 
             } 
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           } 
           else //3 
           { 
            goto ademux; 
           } 
         } 
         else //2 
         {  
         goto ademux; 
         } 
        
       } 
       else //1 
       { 
       goto ademux; 
       } 
          
          
run:  
 
if (PIND.0==1) 
  { 
  goto demux1; 
  } 
       
if (PIND.1==1) 
  { 
  goto demux2; 
  } 
        
if (PIND.2==1) 
  { 
  goto demux3; 
  }  
   
 if (PIND.3==1) 
  { 
  goto demux4; 
  } 
       
         
      
  
 };  
 
demux1: 
lcd_clear(); 
 n=1; 
         while(1) 
         { 
           delay_ms(1200); 
           if (n==1)  
           { 
           PORTA.0=PINB.0;  
           a=PORTA.0;         
           } 

             else 
               { 
                  if (n==2) 
               { 
                  PORTA.1=PINB.0;  
                  b=PORTA.1;                  
               }  
                else 
                  { 
                    if(n==3) 
                  { 
                    PORTA.2=PINB.0; 
                    c=PORTA.2;                     
                   } 
                   else 
                       {   
                         if(n==4) 
                       { 
                         PORTA.3=PINB.0; 
                         d=PORTA.3;  
                       }  
                         
                }; //akhir if=3 
               }; //akhir if=2 
             };  //akhir if=1   
              
              
             n=n+1;   
            
           if (n>4) 
           { 
           n=0; 
           delay_ms(5); 
           PORTA=0x00; 
           delay_ms(5); 
            
           sprintf(demux,"%d%d%d%d",d,c,b,a); 
           lcd_gotoxy(6,1); 
           lcd_puts(demux);  
           goto ademux;       
           }  
           
               }   
 
                
demux2: 
lcd_clear();               
n=1; 
         while(1) 
         { 
           delay_ms(490); 
           if (n==1)  
           { 
           PORTA.0=PINB.0;  
           a=PORTA.0;         
           } 
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             else 
               { 
                  if (n==2) 
               { 
                  PORTA.1=PINB.0;  
                  b=PORTA.1;                  
               }  
                else 
                  { 
                    if(n==3) 
                  { 
                    PORTA.2=PINB.0; 
                    c=PORTA.2;                     
                   } 
                   else 
                       {   
                         if(n==4) 
                       { 
                         PORTA.3=PINB.0; 
                         d=PORTA.3;  
                       }  
                         
                }; //akhir if=3 
               }; //akhir if=2 
             };  //akhir if=1   
              
              
             n=n+1;   
            
           if (n>4) 
           { 
           n=0; 
           delay_ms(5); 
           PORTA=0x00; 
           delay_ms(5); 
           lcd_clear(); 
           sprintf(demux,"%d%d%d%d",d,c,b,a); 
           lcd_gotoxy(6,1); 
           lcd_puts(demux);  
           goto ademux; 
                  
           } 
            
               }   
                
                               
demux3: 
lcd_clear(); 
n=1; 
         while(1) 
         { 
           delay_ms(95); 
           if (n==1)  
           { 
           PORTA.0=PINB.0;  
           a=PORTA.0;         

           } 
             else 
               { 
                  if (n==2) 
               { 
                  PORTA.1=PINB.0;  
                  b=PORTA.1;                  
               }  
                else 
                  { 
                    if(n==3) 
                  { 
                    PORTA.2=PINB.0; 
                    c=PORTA.2;                     
                   } 
                   else 
                       {   
                         if(n==4) 
                       { 
                         PORTA.3=PINB.0; 
                         d=PORTA.3;  
                       }  
                         
                }; //akhir if=3 
               }; //akhir if=2 
             };  //akhir if=1   
              
             
             n=n+1;   
            
           if (n>4) 
           { 
           n=0; 
           delay_ms(5); 
           PORTA=0x00; 
           delay_ms(5); 
           lcd_clear(); 
           sprintf(demux,"%d%d%d%d",d,c,b,a); 
           lcd_gotoxy(6,1); 
           lcd_puts(demux);  
           goto ademux; 
                  
           } 
            
               }  
 
demux4:  
lcd_clear(); 
n=1; 
         while(1) 
         {   
          
           delay_ms(85); 
           if (n==1)  
           { 
           PORTA.0=PINB.0;  
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           a=PORTA.0;         
           } 
             else 
               { 
                  if (n==2) 
               { 
                  PORTA.1=PINB.0;  
                  b=PORTA.1;                  
               }  
                else 
                  { 
                    if(n==3) 
                  { 
                    PORTA.2=PINB.0; 
                    c=PORTA.2;                     
                   } 
                   else 
                       {   
                         if(n==4) 
                       { 
                         PORTA.3=PINB.0; 
                         d=PORTA.3;  
                       }  
                         
                }; //akhir if=3 
               }; //akhir if=2 
             };  //akhir if=1   
 
             n=n+1;   
            
           if (n>4) 
           { 
           n=0; 
           delay_ms(5); 
           PORTA=0x00; 
           delay_ms(5); 
           lcd_clear(); 
           sprintf(demux,"%d%d%d%d",d,c,b,a); 
           lcd_gotoxy(6,1); 
           lcd_puts(demux);  
           
           goto ademux; 
                  
           } 
            
               }                                    
} 
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LAMPIRAN B 

Skematik Rangkaian Keseluruhan..............B-1 

Generator Data dan Multiplexer.................B-2 

Demultiplexer................................................B-2  
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Demultiplexer 

 
 

Kabel Fiber Optik 
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LAMPIRAN C 

Tampilan bentuk sinyal……..................C-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 



Data yang dikirim adalah 0x06h, 0x07h, 0x08h , 0x09h , 0x0Ah , 0x0Bh , 0x0Ch , 
0x0Dh 

Bentuk Sinyal Pada Kaki Input Pemancar Optik(TP2) 

 
Keterangan : a = sinyal sinkronisasi 

        b = data 

      x = 4 V 

      Kecepatan Pengiriman 1bit per detik 

 

 
Keterangan : a = sinyal sinkronisasi 

        b = data 

      x = 4 V 

     Kecepatan Pengiriman 2 bit per detik 
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Keterangan : a = sinyal sinkronisasi 

        b = data 

      x = 4 V 

     Kecepatan Pengiriman 9 bit per detik 

 

 
Keterangan : a = sinyal sinkronisasi 

        b = data 

      x = 4 V 

      Kecepatan Pengiriman 10 bit per deti 
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Bentuk Sinyal Pada Kaki Output Penerima Optik(TP3) 
 

 
 
Keterangan : a = sinyal sinkronisasi 

        b = data 

x = 2.8V 

    Kecepatan Pengiriman 1bit per detik 

 

 
 
Keterangan : a = sinyal sinkronisasi 

        b = data 

x = 2.8V 

    Kecepatan Pengiriman 2 bit per detik 
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Keterangan : a = sinyal sinkronisasi 

        b = data 

x = 2.8V 

    Kecepatan Pengiriman 9 bit per detik 

 

 
Keterangan : a = sinyal sinkronisasi 

        b = data 

x = 2.8V 

    Kecepatan Pengiriman 10 bit per detik 
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Datasheet TX179.............................D-1 

Datasheet RX176.............................D-7 
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