
/* 

 * spelet.c 

 * 

 * Created: 2016-04-13 14:17:09 

 *  Author: Elin Blomstergren and Victor Sundgren 

 */  

#include <avr/io.h> 

#include <util/delay.h> 

 

unsigned char screen[8][128]; 

int board[4][4]; /* 0 = player 0, 1 = player 1, 2 = empty spot */ 

int player; /* either player 0 or 1 */ 

int wins[2]; 

int markerLoc[2]; 

 

void setDataDirection(); 

void ADC_init(); 

void displayOn(); 

void play(); 

void clearScreen(); 

void drawBoard(); 

void reDraw(); 

void ledOn(); 

void ledOff(); 

void readJoystickOne(); 

void readJoystickTwo(); 

void readButton(); 

 

int main() 

{ 

 setDataDirection(); 

 ADC_init(); 

 displayOn(); 

 play(); 

 return 0; 

} 

 

void newGame() 

{ 

 for(int a = 0; a < 4; a = a + 1){ 



  for(int b = 0; b < 4; b = b + 1){ 

   board[a][b] = 2; 

  } 

 } 

 markerLoc[0] = 0; 

 markerLoc[1] = 0; 

  

} 

 

void play() 

{ 

 wins[0] = 0; 

 wins[1] = 0; 

 player = !player; 

 newGame(); 

 clearScreen(); 

 drawBoard(); 

 ledOn(); 

 while(1){ 

  if(player){ 

   readJoystickOne(); 

  } else { 

   readJoystickTwo(); 

  } 

  readButton(); 

 } 

  

} 

 

void putOnBoard() 

{ 

 int x = markerLoc[0]; 

 int y = markerLoc[1]; 

  

 if(board[x][y] == 2){ 

  board[x][y] = player; 

  player = !player; 

  markerLoc[0] = 0; 

  markerLoc[1] = 0; 

  checkWin(); 



  reDraw(); 

 } 

} 

 

void win(void) 

{ 

 ledOn(); 

 _delay_ms(1000); 

 ledOff(); 

 play(); 

} 

 

void checkWin(void) 

{ 

 if(board[0][0] == board[1][1] && board[0][0] == board[2][2] && board[0][0] == board[3][3] && 
board[0][0] != 2){ 

  wins[board[0][0]] = wins[board[0][0]] + 1; 

  newGame(); 

 } else if(board[0][3] == board[1][2] && board[0][3] == board[2][1] && board[0][3] == 
board[3][0] && board[0][3] != 2){ 

  wins[board[0][3]] = wins[board[0][3]] + 1; 

  newGame(); 

 } else { 

  for(int a = 0; a < 4; a = a + 1){ 

   if(board[a][0] == board[a][1] && board[a][0] == board[a][2] && board[a][0] == 
board[a][3] && board[a][0] != 2){ 

    wins[board[a][0]] = wins[board[a][0]] + 1; 

    newGame(); 

    break; 

   } else if(board[0][a] == board[1][a] && board[0][a] == board[2][a] && board[0][a] 
== board[3][a] && board[0][a] != 2) { 

    wins[board[0][a]] = wins[board[0][a]] + 1; 

    newGame(); 

    break; 

   } 

  } 

 } 

 if(wins[0] == 3 || wins[1] == 3){ 

  win(); 

 } 

} 



 

void setDataDirection(void) 

{ 

 DDRA = 0b00000001; 

 DDRB = 0b11111111; 

 DDRD = 0b11111111; 

} 

 

void rwLow(void) 

{ 

 PORTD &= ~_BV(PD3); 

} 

 

void rwHigh(void) 

{ 

 PORTD |= _BV(PD3);// sets PD3 to 1 

} 

 

void rsLow(void) 

{ 

 PORTD &= ~_BV(PD4); 

} 

 

void rsHigh(void) 

{ 

 PORTD |= _BV(PD4); 

} 

 

void eLow(void) 

{ 

 PORTD &= ~_BV(PD5); 

} 

 

void eHigh(void) 

{ 

 PORTD |= _BV(PD5); 

} 

 

void selectC1(void) 

{ 



 PORTD |= _BV(PD0); 

 PORTD &= ~_BV(PD1); 

} 

 

void selectC2(void) 

{ 

 PORTD |= _BV(PD1); 

 PORTD &= ~_BV(PD0); 

} 

 

void setXAdress(int x) 

{ 

 eHigh(); 

 rsLow(); 

 rwLow(); 

 PORTB = 0b10111000 | (x/8); 

  

 eLow(); 

 eHigh(); 

} 

 

void setYAdress(int y) 

{ 

 eHigh(); 

 rsLow(); 

 rwLow(); 

 PORTB = 0b01000000 | y; 

  

 eLow(); 

 eHigh(); 

} 

 

void displayOn(void) 

{ 

 eHigh(); 

 PORTB = 0b00111111; 

 rwLow(); 

 rsLow(); 

 PORTD |= _BV(PD2); 

 selectC1(); 



 eLow(); 

 eHigh(); 

 

 selectC2(); 

 eLow(); 

 eHigh(); 

} 

 

void ledOn(void) 

{ 

 PORTA |= _BV(PA0);// Sets PA0 to 1 

} 

 

void ledOff(void) 

{ 

 PORTA &= ~_BV(PA0);// Sets PA0 to 0 

} 

 

void ADC_init(void) //Initiera ADC 

{ 

 ADMUX = 0b01000000; 

 ADCSRA=(1<<ADEN)|(1<<ADPS2)|(1<<ADPS1)|(1<<ADPS0); 

} 

int ADC_read(unsigned char channel) 

{ 

 ADMUX = channel; 

  

 ADCSRA|=(1<<ADSC);  

 while(!(ADCSRA & (1<<ADIF)));  

 ADCSRA|=(1<<ADIF); 

 return (ADC); 

} 

 

void readJoystickOne() 

{ 

 int x = ADC_read(0b01000101); 

 int y = ADC_read(0b01000110); 

  

 if(x > 800) { 

  if(markerLoc[0] < 3) { 



   markerLoc[0] = markerLoc[0] + 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 if(x < 200) { 

  if(markerLoc[0] > 0) { 

   markerLoc[0] = markerLoc[0] - 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 if(y > 800) { 

  if(markerLoc[1] > 0) { 

   markerLoc[1] = markerLoc[1] - 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 if(y < 200) { 

  if(markerLoc[1] < 3) { 

   markerLoc[1] = markerLoc[1] + 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

} 

 

void readJoystickTwo() //no output from the joystick 

{ 

 int x = ADC_read(0b01000010); 

 int y = ADC_read(0b01000011); 

  

 if(x < 200) { 

  if(markerLoc[0] < 3) { 

   markerLoc[0] = markerLoc[0] + 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 



 if(x > 800) { 

  if(markerLoc[0] > 0) { 

   markerLoc[0] = markerLoc[0] - 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 if(y < 200) { 

  if(markerLoc[1] > 0) { 

   markerLoc[1] = markerLoc[1] - 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 if(y > 800) { 

  if(markerLoc[1] < 3) { 

   markerLoc[1] = markerLoc[1] + 1; 

  } 

  _delay_ms(500); 

  reDraw(); 

 } 

 

} 

 

void readButton() 

{ 

 int buttonval= PINA & 0b10010010; 

 if(buttonval== 0b00000010) { 

  ledOn(); 

  _delay_ms(1000); 

  ledOff(); 

  _delay_ms(1000); 

  play(); 

 } else if(buttonval == 0b00010000) {  

  if(!player) { 

   putOnBoard(); 

  } 

 } else if(buttonval == 0b10000000) {  

  if(player) { 

   putOnBoard(); 



  } 

 } 

} 

 

void reDraw() 

{ 

  clearScreen(); 

  drawBoard(); 

} 

 

void draw(int x, int y) 

{ 

 eHigh(); 

 

 int newY; 

 if(y < 63){ 

  selectC1(); 

  newY = y; 

 } else { 

  selectC2(); 

  newY = y - 64; 

 } 

 

 setXAdress(x); 

 setYAdress(newY); 

  

 rwLow(); 

 rsHigh(); 

 

 screen[x/8][y] = screen[x/8][y] | (1<<(x%8)); 

 PORTB = screen[x/8][y]; 

  

 eLow(); 

 eHigh(); 

  

} 

 

void clearScreen(void) 

{ 

 for(int a = 0; a < 64; a = a + 8){ 



  for(int b = 0; b < 64; b = b + 1){ 

   selectC1(); 

   setXAdress(a); 

   setYAdress(b); 

    

   rwLow(); 

   rsHigh(); 

   PORTB = 0b00000000; 

    

   eLow(); 

   eHigh(); 

 

   selectC2(); 

   setXAdress(a); 

   setYAdress(b); 

    

   rwLow(); 

   rsHigh(); 

   PORTB = 0b00000000; 

    

   eLow(); 

   eHigh(); 

  } 

 } 

} 

 

void drawScore(void) 

{ 

 switch(wins[1]){ 

  case 0:  

   for(int a = 12; a < 24; a = a + 1){ 

    draw(27, a); 

    draw(28, a); 

    draw(34, a); 

    draw(35, a); 

   } 

   for(int a = 28; a < 35; a = a + 1){ 

    draw(a, 11); 

    draw(a, 12); 

    draw(a, 23); 



    draw(a, 24); 

   } 

   draw(30, 16); 

   draw(30, 17); 

   draw(31, 17); 

   draw(31, 18); 

   draw(32, 18); 

   draw(32, 19); 

   break; 

  case 1:  

   for(int a = 29; a < 35; a = a + 1){ 

    draw(a, 11); 

    draw(a, 12); 

   } 

   for(int a = 13; a < 25; a = a + 1){ 

    draw(31, a); 

    draw(32, a); 

   } 

   draw(29, 23); 

   draw(30, 23); 

   draw(30, 24); 

   break; 

  case 2:  

   for(int a = 27; a < 36; a = a + 1){ 

    draw(a, 11); 

    draw(a, 12); 

   } 

    

   int y = 13; 

   int x = 28; 

   while(x < 35 && y < 20){ 

    draw(x, y); 

    draw(x+1, y); 

    draw(x+1, y+1); 

    draw(x, y+1); 

     

    x = x+1; 

    y = y+1; 

   } 

    



   for(int a = 28; a < 35; a = a + 1){ 

    draw(a, 23); 

    draw(a, 24); 

   } 

   draw(27, 13); 

   draw(27, 14); 

   draw(34, 21); 

   draw(34, 22); 

   draw(35, 21); 

   draw(35, 22); 

   draw(35, 23); 

   draw(27, 22); 

   draw(27, 23); 

   draw(28, 22); 

   break; 

  case 3:  

   for(int a = 28; a < 35; a = a + 1){ 

    draw(a, 11); 

    draw(a, 12); 

   } 

   for(int a = 12; a < 18; a = a + 1){ 

    draw(34, a); 

    draw(35, a); 

   } 

   for(int a = 29; a < 34; a = a + 1){ 

    draw(a, 17); 

    draw(a, 18); 

   } 

    

   int c = 30; 

   int d = 19; 

    

   while(c < 34 && d < 23){ 

    draw(c,d); 

    draw(c+1, d); 

    draw(c+2,d); 

    c = c + 1; 

    d = d + 1; 

   } 

    



   for(int a = 27; a < 36; a = a + 1){ 

    draw(a, 23); 

    draw(a, 24); 

   } 

   draw(27, 12); 

   draw(27, 13); 

   draw(28, 13); 

   break; 

 } 

  

 switch(wins[0]){ 

  case 0: 

   for(int a = 105; a < 117; a = a + 1){ 

    draw(28, a); 

    draw(29, a); 

    draw(35, a); 

    draw(36, a); 

   } 

   for(int a = 29; a < 36; a = a + 1){ 

    draw(a, 116); 

    draw(a, 117); 

    draw(a, 104); 

    draw(a, 105); 

   } 

   draw(33, 111); 

   draw(33, 112); 

   draw(32, 110); 

   draw(32, 111); 

   draw(31, 109); 

   draw(31, 110); 

   break; 

  case 1: 

   for(int a = 29; a < 35 ; a = a + 1){ 

    draw(a, 116); 

    draw(a, 117); 

   } 

   for(int a = 104; a < 116; a = a + 1){ 

    draw(31, a); 

    draw(32, a); 

   } 



   draw(34, 105); 

   draw(33, 105); 

   draw(33, 104); 

   break; 

  case 2: 

   for(int a = 28; a < 37; a = a + 1){ 

   draw(a, 116); 

   draw(a, 117); 

   } 

    

   int c = 29; 

   int d = 108; 

   

   while(c < 36 && d < 116){ 

    draw(c, d); 

    draw(c-1, d); 

    draw(c-1, d+1); 

    draw(c, d+1); 

    

    c = c + 1; 

    d = d + 1; 

   } 

   

   for(int a = 29; a < 36; a = a + 1){ 

    draw(a, 104); 

    draw(a, 105); 

   } 

   draw(36, 115); 

   draw(36, 114); 

   draw(29, 105); 

   draw(29, 106); 

   draw(29, 107); 

   draw(28, 106); 

   draw(28, 107); 

   draw(36, 105); 

   draw(36, 106); 

   draw(35, 106); 

   break; 

  case 3: 

   for(int a = 28 ; a < 36; a = a + 1){ 



    draw(a, 116); 

    draw(a, 117); 

   } 

   for(int a = 111; a < 117; a = a + 1){ 

    draw(27, a); 

    draw(28, a); 

   } 

   for(int a = 29; a < 34; a = a + 1){ 

    draw(a, 110); 

    draw(a, 111); 

   } 

    

   int x = 30; 

   int y = 106; 

    

   while(x < 34 && y < 110){ 

    draw(x, y); 

    draw(x-1, y); 

    draw(x-2, y); 

     

    x = x + 1; 

    y = y + 1; 

   } 

   for(int a = 27; a < 36; a = a + 1){ 

    draw(a, 104); 

    draw(a, 105); 

   } 

   draw(36, 115); 

   draw(36, 116); 

   draw(35, 115); 

   draw(35, 114); 

   draw(36, 114); 

   break; 

 } 

} 

 

void drawCircle(int x, int y)  

{ 

 for(int a = x + 3; a < x + 9; a = a + 1){ 

  draw(a, y+2); 



  draw(a, y+9); 

 } 

 for(int a = y + 3; a < y + 9; a = a + 1){ 

  draw(x+2, a); 

  draw(x+9, a); 

 } 

} 

 

void drawMarker(int x, int y)  //fungerar dåligt på rad 2, blir dubletter när man flyttar den. 
clearScreen som ställer till problem? 

{ 

 for(int a = x + 3; a < x + 9; a = a + 1){ 

  draw(a, y+4); 

  draw(a, y+5); 

  draw(a, y+6); 

  draw(a, y+7); 

 } 

 for(int a = y + 3; a < y + 9; a = a + 1){ 

  draw(x+4, a); 

  draw(x+5, a); 

  draw(x+6, a); 

  draw(x+7, a); 

 } 

} 

 

void drawCross(int x, int y) 

{ 

 for(int a = x + 3; a < x + 9; a = a + 1){ 

  draw(a, y+5); 

  draw(a, y+6); 

 } 

 for(int a = y + 3; a < y + 9; a = a + 1){ 

  draw(x+5, a); 

  draw(x+6, a); 

 } 

} 

 

/* draws the board according to matrix board */ 

void drawBoard(void) 

{ 



 /* draw the lines of the board */ 

 for(int a = 4; a < 57; a = a + 13){ 

  for(int b = 36; b < 90; b = b + 1){ 

   draw(a, b); 

  } 

 } 

 for(int a = 4; a < 57; a = a + 1){ 

  for(int b = 36; b < 89; b = b + 13){ 

   draw(a, b); 

  } 

 } 

  

 for(int a = 0; a < 8; a = a + 1){ 

  for(int b = 0; b < 128; b = b + 1){ 

   screen[a][b] = 0; 

  } 

 } 

  

 /* fill the board according to the matrix board */ 

 for(int x = 0; x < 4; x = x + 1){ 

  for(int y = 0; y < 4; y = y + 1){ 

   if(board[x][y] == 0){ 

    drawCircle(5+13*x, 37+13*y); 

   } 

   if(board[x][y] == 1){ 

    drawCross(5+13*x, 37+13*y); 

   } 

   if(markerLoc[0] == x && markerLoc[1] == y){ 

    drawMarker(5+13*x, 37+13*y); 

   } 

  } 

 } 

  

 for(int a = 0; a < 8; a = a + 1){ 

  for(int b = 0; b < 128; b = b + 1){ 

   screen[a][b] = 0; 

  } 

 } 

 /* draw current score */ 

 drawScore(); 



} 


