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//////////////////////////////////////////////////////////////////////////////////  
// Company: Harvey Mudd College  
// Engineer: Kevin Aiach & Christian Jolivet 
// Date: 03/13/2011 
// Module Name: chomp_top 
// Project Name: Chomp Game 
// Description:  
// TO DO 
// Please note that the modules flop, flopen,  
// flopenr, latch, mux2, and mux3 were written by Professor Harris.  
//////////////////////////////////////////////////////////////////////////////////  
 
module chomp(input ph1, ph2, 
     input reset, 
     input [4:0] row_button, 
     output [8:0] column_button, 
     output [8:0] column_LED, 
     output [4:0] row_LED, 
     output player1, player2); 
 
wire writeen, readen; 
wire [8:0] memread; 
wire [8:0] memwrite; 
wire [4:0] address; 
 
     
synthesized s(ph1, ph2,reset,row_button, readen, writeen, address, memwrite, memread, column_button, 
column_LED, row_LED, player1, player2); 
 
fullmemory mem1(memread,readen,address,writeen,memwrite); 
      
//memory mem1(ph1, ph2, reset, readen, writeen, address, memwrite, memread); 
 
endmodule 
 
module synthesized(input ph1, ph2, 
     input reset, 
     input [4:0] row_button, 
     output readen, 
     output writeen, 
     output [4:0] address, 
     output [8:0] memwrite, 
     input [8:0] memread, 
     output [8:0] column_button, 
     output [8:0] column_LED, 
     output [4:0] row_LED, 
     output player1, player2); 
 
wire [13:0] lastkey; 
wire keypressed; 
wire updtboard; 
wire scanen; 
wire win; 
wire [8:0] memprewrite; 
wire [4:0] preaddress; 
wire [4:0] address0; 
wire [4:0] address1; 
wire player1turn; 
wire player2turn; 
 
     
controller control1(ph1, ph2, reset, keypressed, lastkey[13:9], lastkey[8:0], memread, 
    writeen, readen, updtboard, scanen, win, address0, 
    memwrite, player1turn, player2turn); 
 
LEDcounter LEDcont1(ph1, ph2, reset, updtboard, memread, address1, column_LED, row_LED); 
     
mux2 #5 addressmux(address0, address1, updtboard, address); 
 
//flop #14 memprotect(ph1, ph2, {memprewrite,preaddress} , {memwrite,address}); 
 
keyreport keyreport1(ph1, ph2, reset, scanen, row_button, column_button, lastkey, keypressed); 
 
LEDflasher flasher(ph1, ph2, reset, win, player1turn, player2turn, player1, player2); 
 
endmodule 
      
      
 
module controller(input ph1, ph2, 
      input reset, 
      input keypressed, 
      input [4:0] row_button, 



      input [8:0] column_button, 
      input [8:0] memread, 
      output reg writeen, readen, 
      output reg updtboard, 
      output reg scanen, 
      output reg win,  
      output reg [4:0] address, 
      output reg [8:0] memwrite,       
      output player1, player2); 
 
parameter SIZE = 12; 
 
//List of states 
parameter START = 12'h000; 
 
parameter P1_PLAYS = 12'h001; 
parameter BUTTON_OFF_P1 = 12'h002; 
 
parameter MEM_READ4_P1  = 12'h003; 
parameter BUFFERSTATE0  = 12'h004; 
parameter MEM_WRITE4_P1 = 12'h005; 
parameter BUFFERSTATE1  = 12'h006; 
parameter MEM_READ3_P1  = 12'h007; 
parameter BUFFERSTATE2  = 12'h008; 
parameter MEM_WRITE3_P1 = 12'h009; 
parameter BUFFERSTATE3  = 12'h00A; 
parameter MEM_READ2_P1  = 12'h00B; 
parameter BUFFERSTATE4  = 12'h00C; 
parameter MEM_WRITE2_P1 = 12'h00D; 
parameter BUFFERSTATE5  = 12'h00E; 
parameter MEM_READ1_P1  = 12'h00F; 
parameter BUFFERSTATE6  = 12'h010; 
parameter MEM_WRITE1_P1 = 12'h011; 
parameter BUFFERSTATE7  = 12'h012; 
parameter MEM_READ0_P1  = 12'h013; 
parameter BUFFERSTATE8  = 12'h014; 
parameter MEM_WRITE0_P1 = 12'h015; 
parameter BUFFERSTATE9  = 12'h016; 
parameter CHECKWIN_P2  = 12'h017; 
parameter P1_WINS = 12'h018; 
 
 
parameter P2_PLAYS = 12'h101; 
parameter BUTTON_OFF_P2 = 12'h102; 
 
parameter MEM_READ4_P2  = 12'h103; 
parameter BUFFERSTATE10  = 12'h104; 
parameter MEM_WRITE4_P2 = 12'h105; 
parameter BUFFERSTATE11  = 12'h106; 
parameter MEM_READ3_P2  = 12'h107; 
parameter BUFFERSTATE12  = 12'h108; 
parameter MEM_WRITE3_P2 = 12'h109; 
parameter BUFFERSTATE13  = 12'h10A; 
parameter MEM_READ2_P2  = 12'h10B; 
parameter BUFFERSTATE14  = 12'h10C; 
parameter MEM_WRITE2_P2 = 12'h10D; 
parameter BUFFERSTATE15  = 12'h10E; 
parameter MEM_READ1_P2  = 12'h10F; 
parameter BUFFERSTATE16  = 12'h110; 
parameter MEM_WRITE1_P2 = 12'h111; 
parameter BUFFERSTATE17  = 12'h112; 
parameter MEM_READ0_P2  = 12'h113; 
parameter BUFFERSTATE18  = 12'h114; 
parameter MEM_WRITE0_P2 = 12'h115; 
parameter BUFFERSTATE19  = 12'h116; 
parameter CHECKWIN_P1 = 12'h117; 
parameter P2_WINS = 12'h118; 
      
wire [SIZE-1:0] state; 
reg valid; 
reg [SIZE-1:0] next_state; 
reg player; 
wire [8:0] lastmemread; 
reg [8:0] decodedcol; 
reg [4:0] decodedrow; 
 
// state register 
flopenrval #SIZE statereg(ph1, ph2, reset, 1'b1, START, next_state, state); 
 
// read register 
flopenr    #9   readreg(ph1, ph2, reset, readen, memread, lastmemread);  
 
// nextstate logic 
always @(*) 
 case(state) 
  START: 
  begin 
   next_state = P1_PLAYS; 
  end 
  P1_PLAYS: 



  begin 
   if(keypressed == 1) begin 
    next_state = BUTTON_OFF_P1; 
   end else begin 
    next_state = P1_PLAYS; 
   end 
  end 
  BUTTON_OFF_P1: 
  begin  
   //valid = |(memread & column_button); 
   if(valid == 1) begin 
    next_state = MEM_READ4_P1; 
   end else begin 
    next_state = P1_PLAYS; 
   end 
  end 
 
  MEM_READ4_P1: 
  begin 
   next_state = BUFFERSTATE0; 
  end 
  BUFFERSTATE0: 
  begin 
   next_state = MEM_WRITE4_P1; 
  end   
  MEM_WRITE4_P1: 
  begin 
   next_state = BUFFERSTATE1; 
  end 
   
  BUFFERSTATE1: 
  begin 
   next_state = MEM_READ3_P1; 
  end 
 
  MEM_READ3_P1: 
  begin 
   next_state = BUFFERSTATE2; 
  end 
  BUFFERSTATE2: 
  begin 
   next_state = MEM_WRITE3_P1; 
  end 
  MEM_WRITE3_P1: 
  begin 
   next_state = BUFFERSTATE3; 
  end  
  BUFFERSTATE3: 
  begin 
   next_state = MEM_READ2_P1; 
  end 
  MEM_READ2_P1: 
  begin 
   next_state = BUFFERSTATE4; 
  end 
  BUFFERSTATE4: 
  begin 
   next_state = MEM_WRITE2_P1; 
  end 
  MEM_WRITE2_P1: 
  begin 
   next_state = BUFFERSTATE5; 
  end  
  BUFFERSTATE5: 
  begin 
   next_state = MEM_READ1_P1; 
  end 
  MEM_READ1_P1: 
  begin 
   next_state = BUFFERSTATE6; 
  end 
  BUFFERSTATE6: 
  begin 
   next_state = MEM_WRITE1_P1; 
  end 
  MEM_WRITE1_P1: 
  begin 
   next_state = BUFFERSTATE7; 
  end 
  BUFFERSTATE7: 
  begin 
   next_state = MEM_READ0_P1; 
  end 
  MEM_READ0_P1: 
  begin 
   next_state = BUFFERSTATE8; 
  end 
  BUFFERSTATE8: 
  begin 
   next_state = MEM_WRITE0_P1; 



  end 
  MEM_WRITE0_P1: 
  begin 
   next_state = BUFFERSTATE9; 
  end 
  BUFFERSTATE9: 
  begin 
   next_state = CHECKWIN_P2; 
  end 
  CHECKWIN_P2: 
  begin 
   if(memread == 9'b000000000) 
   next_state = P2_WINS; 
   else next_state = P2_PLAYS; 
  end 
  P2_PLAYS: 
  begin 
   if(keypressed == 1) begin 
    next_state = BUTTON_OFF_P2; 
   end else begin 
    next_state = P2_PLAYS; 
   end 
  end 
  BUTTON_OFF_P2: 
  begin 
   //valid = |(memread & column_button); 
   if(valid == 1) begin 
    next_state = MEM_READ4_P2; 
   end else begin 
    next_state = P2_PLAYS; 
   end 
  end 
  MEM_READ4_P2: 
  begin 
   next_state = BUFFERSTATE10; 
  end 
  BUFFERSTATE10: 
  begin 
   next_state = MEM_WRITE4_P2; 
  end 
  MEM_WRITE4_P2: 
  begin 
   next_state = BUFFERSTATE11; 
  end   
  BUFFERSTATE11: 
  begin 
   next_state = MEM_READ3_P2; 
  end 
  MEM_READ3_P2: 
  begin 
   next_state = BUFFERSTATE12; 
  end 
  BUFFERSTATE12: 
  begin 
   next_state = MEM_WRITE3_P2; 
  end 
  MEM_WRITE3_P2: 
  begin 
   next_state = BUFFERSTATE13; 
  end 
  BUFFERSTATE13: 
  begin 
   next_state = MEM_READ2_P2; 
  end 
  MEM_READ2_P2: 
  begin 
   next_state = BUFFERSTATE14; 
  end 
  BUFFERSTATE14: 
  begin 
   next_state = MEM_WRITE2_P2; 
  end 
  MEM_WRITE2_P2: 
  begin 
   next_state = BUFFERSTATE15; 
  end 
  BUFFERSTATE15: 
  begin 
   next_state = MEM_READ1_P2; 
  end 
  MEM_READ1_P2: 
  begin 
   next_state = BUFFERSTATE16; 
  end 
  BUFFERSTATE16: 
  begin 
   next_state = MEM_WRITE1_P2; 
  end 
  MEM_WRITE1_P2: 
  begin 



   next_state = BUFFERSTATE17; 
  end 
  BUFFERSTATE17: 
  begin 
   next_state = MEM_READ0_P2; 
  end 
  MEM_READ0_P2: 
  begin 
   next_state = BUFFERSTATE18; 
  end 
  BUFFERSTATE18: 
  begin 
   next_state = MEM_WRITE0_P2; 
  end 
  MEM_WRITE0_P2: 
  begin 
   next_state = BUFFERSTATE19; 
  end 
  BUFFERSTATE19: 
  begin 
   next_state = CHECKWIN_P1; 
  end 
  CHECKWIN_P1: 
  begin 
   if(memread == 9'b000000000) 
   next_state = P1_WINS; 
   else next_state = P1_PLAYS; 
  end 
 
  P1_WINS: 
  begin 
   next_state = P1_WINS; 
  end 
 
  P2_WINS: 
  begin 
   next_state = P2_WINS; 
  end 
 
 default next_state = START; 
 endcase 
 
 
//output logic 
 
 
always @(*) 
 begin 
 casex(column_button) 
    9'b000000001: decodedcol = 9'b111111110; 
    9'b00000001x: decodedcol = 9'b111111100; 
    9'b0000001xx: decodedcol = 9'b111111000; 
    9'b000001xxx: decodedcol = 9'b111110000; 
    9'b00001xxxx: decodedcol = 9'b111100000; 
    9'b0001xxxxx: decodedcol = 9'b111000000; 
    9'b001xxxxxx: decodedcol = 9'b110000000; 
    9'b01xxxxxxx: decodedcol = 9'b100000000; 
    9'b1xxxxxxxx: decodedcol = 9'b000000000; 
   default: decodedcol = 9'b111111111; 
 endcase 
 casex(row_button) 
    5'b00001: decodedrow = 5'b00001; 
    5'b0001x: decodedrow = 5'b00010; 
    5'b001xx: decodedrow = 5'b00100; 
    5'b01xxx: decodedrow = 5'b01000; 
    5'b1xxxx: decodedrow = 5'b10000; 
   default: decodedrow = 5'b00000; 
 endcase 
 case(state) 
  START: 
   begin 
   writeen = 1; 
   address = 5'b11111; 
   memwrite = 9'b111111111; 
   readen = 0; 
   valid = 0; 
   scanen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   end 
  P1_PLAYS: 
   begin 
   writeen = 0; 
   address = 5'b00000; 
   memwrite = 9'b111111111; 
   readen = 1; 
   valid = 0; 
   scanen = 1; 
   player = 0; 



   updtboard = 1; 
   win = 0; 
   end 
  BUTTON_OFF_P1: 
   begin 
   address = decodedrow; 
   writeen = 0; 
   readen = 1; 
   scanen = 0; 
   updtboard = 0; 
   player = 0; 
   memwrite = 9'b111111111; 
   win = 0; 
   valid = |(memread & column_button); 
   end 
  MEM_READ4_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b10000; 
   memwrite = 9'b111111111; 
   end 
   
  BUFFERSTATE0: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end   
    
  MEM_WRITE4_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b10000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
 
  MEM_READ3_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b01000; 
   memwrite = 9'b111111111; 



   end 
    
  BUFFERSTATE2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_WRITE3_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b01000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE3: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_READ2_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00100; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE4: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE2_P1: 
   begin 



   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00100; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE5: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
  MEM_READ1_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00010; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE6: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE1_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00010; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE7: 
   begin 



   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_READ0_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00001; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE8: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE0_P1: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00001; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE9: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread; 



    default:  memwrite = lastmemread; 
   endcase 
   end 
 
  CHECKWIN_P2: 
   begin 
   writeen = 0; 
   readen = 1; 
   scanen = 0; 
   player = 0; 
   updtboard = 0; 
   address = 5'b10000; 
   win = 0; 
   memwrite = 9'b111111111; 
   valid = 0; 
   end 
  P2_PLAYS: 
   begin 
   address = 5'b00000; 
   writeen = 0; 
   readen = 1; 
   scanen = 1; 
   player = 1; 
   updtboard = 1; 
   memwrite = 9'b111111111; 
   win = 0; 
   valid = 0; 
   end 
  BUTTON_OFF_P2: 
   begin 
   address = decodedrow; 
   writeen = 0; 
   readen = 1; 
   scanen = 0; 
   updtboard = 0; 
   player = 1; 
   memwrite = 9'b111111111; 
   win = 0; 
   valid = |(memread & column_button); 
   end 
  MEM_READ4_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b10000; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE10: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE4_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b10000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE11: 
   begin 
   valid = 0; 



   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
 
  MEM_READ3_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b01000; 
   memwrite = 9'b111111111; 
   end 
   
  BUFFERSTATE12: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end   
    
  MEM_WRITE3_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b01000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE13: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_READ2_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 1; 
   updtboard = 0; 
   win = 0; 



   address = 5'b00100; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE14: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE2_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00100; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE15: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_READ1_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00010; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE16: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 



    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE1_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00010; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE17: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  MEM_READ0_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 1; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00001; 
   memwrite = 9'b111111111; 
   end 
    
  BUFFERSTATE18: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread;   
  
    default:  memwrite = lastmemread; 
   endcase 
   end  
    
  MEM_WRITE0_P2: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 1; 
   readen = 0; 
   player = 1; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00001; 
    



   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
    
  BUFFERSTATE19: 
   begin 
   valid = 0; 
   scanen = 0; 
   writeen = 0; 
   readen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   address = 5'b00000; 
    
   casex(decodedrow) 
    5'b10000: memwrite = decodedcol & lastmemread; 
    5'b01000: memwrite = decodedcol & lastmemread; 
    5'b00100: memwrite = decodedcol & lastmemread; 
    5'b00010: memwrite = decodedcol & lastmemread; 
    5'b00001: memwrite = decodedcol & lastmemread; 
    default:  memwrite = lastmemread; 
   endcase 
   end 
  CHECKWIN_P1: 
   begin 
   writeen = 0; 
   readen = 1; 
   scanen = 0; 
   player = 1; 
   updtboard = 0; 
   address = 5'b10000; 
   win = 0; 
   memwrite = 9'b111111111; 
   valid = 0; 
   end 
  P1_WINS: 
   begin 
   writeen = 0; 
   address = 5'b10000; 
   memwrite = 9'b111111111; 
   readen = 1; 
   valid = 0; 
   scanen = 0; 
   player = 0; 
   updtboard = 1; 
   win = 1; 
   end 
  P2_WINS: 
   begin 
   writeen = 0; 
   address = 5'b10000; 
   memwrite = 9'b111111111; 
   readen = 1; 
   valid = 0; 
   scanen = 0; 
   player = 1; 
   updtboard = 1; 
   win = 1; 
   end 
  default: 
   begin 
   writeen = 1; 
   address = 5'b11111; 
   memwrite = 9'b111111111; 
   readen = 0; 
   valid = 0; 
   scanen = 0; 
   player = 0; 
   updtboard = 0; 
   win = 0; 
   end 
 endcase 
 end 
 
assign player1 = ~player; 
assign player2 = player; 
 
endmodule 
 
// Module representing the memory  
module memory(input ph1, ph2, 
     input reset, 
     input readen, writeen, 



     input [4:0] wordline, 
     input [8:0] writelinez, 
     output [8:0] readline); 
      
 wire [8:0] row0, row1, row2, row3, row4; 
 reg [8:0] readlinez; 
 wire [8:0] writeline; 
  
 //assign writeline = writeen ? writelinez : 9'bzzzzzzzzz; 
  
 //flopenrval #width name(ph1, ph2, reset, en, [8:0]d, [8:0]q); 
 flopenr #9 memRow0(ph1, ph2, reset, writeen&wordline[0], writeline, row0); 
 flopenr #9 memRow1(ph1, ph2, reset, writeen&wordline[1], writeline, row1); 
 flopenr #9 memRow2(ph1, ph2, reset, writeen&wordline[2], writeline, row2); 
 flopenr #9 memRow3(ph1, ph2, reset, writeen&wordline[3], writeline, row3); 
 flopenr #9 memRow4(ph1, ph2, reset, writeen&wordline[4], writeline, row4); 
         
 always@(*)  
  casez (wordline) 
   5'b1????: readlinez = row4;  
   5'b01???: readlinez = row3;  
   5'b001??: readlinez = row2;  
   5'b0001?: readlinez = row1;  
   5'b00001: readlinez = row0;  
   default: readlinez = 9'bxxxxxxxxx; 
  endcase 
   
 //assign readline = readen ? readlinez : 9'bzzzzzzzzz; 
endmodule 
 
// Modules provided by Prof. Harris 
/*module tristate(input en,  
     input [2:0] d, 
     output [2:0] q);  
     
 assign q = en ? d : 3'bzzz; 
endmodule*/ 
 
module flop #(parameter WIDTH = 8)  
    (input ph1, ph2, 
     input [WIDTH-1:0] d,  
     output [WIDTH-1:0] q); 
 
 wire [WIDTH-1:0] mid; 
  
 latch #(WIDTH) master(ph2, d, mid); 
 latch #(WIDTH) slave(ph1, mid, q); 
endmodule 
 
module flopen #(parameter WIDTH = 8)  
      (input ph1, ph2, en, 
       input [WIDTH-1:0] d,  
       output [WIDTH-1:0] q); 
       
 wire [WIDTH-1:0] d2; 
 
 mux2 #(WIDTH) enmux(q, d, en, d2); 
 flop #(WIDTH) f(ph1, ph2, d2, q); 
endmodule 
 
module flopenr #(parameter WIDTH = 8)  
    (input ph1, ph2, reset, en, 
     input [WIDTH-1:0] d,  
     output [WIDTH-1:0] q); 
      
 wire [WIDTH-1:0] d2, resetval;  
 assign resetval = 0; 
  
 mux3 #(WIDTH) enrmux(q, d, resetval, {reset, en}, d2); 
 flop #(WIDTH) f(ph1, ph2, d2, q); 
endmodule 
 
module flopenrval #(parameter WIDTH = 8)  
       (input ph1, ph2, reset, en, 
        input [WIDTH-1:0] resetval,  
        input [WIDTH-1:0] d,  
        output [WIDTH-1:0] q); 
         
 wire [WIDTH-1:0] d2; 
  
 mux3 #(WIDTH) enrmux(q, d, resetval, {reset, en}, d2); 
 flop #(WIDTH) f(ph1, ph2, d2, q); 
endmodule 
 
module latch #(parameter WIDTH = 8)  
     (input ph, 
      input [WIDTH-1:0] d,  
      output reg [WIDTH-1:0] q); 
       
 always@(*)  



  if (ph) q <= d; 
endmodule 
 
module mux2 #(parameter WIDTH = 8)  
    (input [WIDTH-1:0] d0, d1, 
     input s,  
     output [WIDTH-1:0] y); 
      
 assign y = s ? d1 : d0;  
endmodule 
 
module mux3 #(parameter WIDTH = 8) 
    (input [WIDTH-1:0] d0, d1, d2, 
     input [1:0] s,  
     output reg [WIDTH-1:0] y); 
      
 always@(*)  
  casez (s) 
   2'b00: y = d0;  
   2'b01: y = d1;  
   2'b1?: y = d2; 
  endcase  
endmodule 
 
module keyscan( 
    input ph1, ph2, 
    input reset, 
    input [4:0] button, 
    output [8:0] col, 
  output keypress 
    ); 
 
 wire [13:0] key; 
 reg [8:0] nextcol; 
  
 parameter S0 = 9'b100000000; 
 parameter S1 = 9'b010000000; 
 parameter S2 = 9'b001000000; 
 parameter S3 = 9'b000100000; 
 parameter S4 = 9'b000010000; 
 parameter S5 = 9'b000001000; 
 parameter S6 = 9'b000000100; 
 parameter S7 = 9'b000000010; 
 parameter S8 = 9'b000000001; 
  
   
 assign keypress = | button; 
 
 flopenrval #9 statereg(ph1, ph2, reset, 1'b1, S0, nextcol, col); 
 
 always @(*) 
 begin 
  case(col) 
   S0: nextcol <= S1; 
   S1: nextcol <= S2; 
   S2: nextcol <= S3; 
   S3: nextcol <= S4; 
   S4: nextcol <= S5; 
   S5: nextcol <= S6; 
   S6: nextcol <= S7; 
   S7: nextcol <= S8; 
   S8: nextcol <= S0; 
   default: nextcol <= S0; 
  endcase 
 end 
endmodule 
 
module keyreport( 
   input ph1, ph2, 
   input reset, 
 input scanen, 
   input [4:0] button,            // input from buttons 
   output [8:0] col,              // col getting scanned 
   output [13:0] lastkey,   // most recent press 
 output recorded); 
                      
 reg [13:0] newkey; 
 wire keypress; 
 reg newrecorded; 
 
 keyscan keyreader(ph1, ph2, reset, button, col, keypress); 
 
 flopenrval #14 statereg(ph1, ph2, reset, scanen, 14'b0, newkey, lastkey); 
 flopenrval #1 statereg2(ph1, ph2, reset, 1'b1, 1'b0, newrecorded, recorded); 
  
 always@(*) 
  case(recorded) 
  0: 
   if (keypress) 
    begin 



    newkey = {button, col}; 
    newrecorded = keypress; 
    end 
   else 
    begin 
    newkey = lastkey; 
    newrecorded = keypress; 
    end 
  1: 
   begin 
    newkey = lastkey; 
    newrecorded = keypress; 
   end 
  endcase 
endmodule 
 
module LEDcounter( 
   input ph1, ph2, 
   input reset, 
 input updtboard, 
 input [8:0] memread, 
 output [4:0] address, 
 output reg [8:0] LEDcol, 
 output reg [4:0] LEDrow); 
  
 reg [4:0] newaddress; 
  
 parameter S0 = 5'b10000; 
 parameter S1 = 5'b01000; 
 parameter S2 = 5'b00100; 
 parameter S3 = 5'b00010; 
 parameter S4 = 5'b00001; 
  
 flopenrval #5 statereg(ph1, ph2, reset, updtboard, 5'b00001, newaddress, address); 
 
 always @(*) 
 begin 
  case(address) 
   S0: newaddress <= S1; 
   S1: newaddress <= S2; 
   S2: newaddress <= S3; 
   S3: newaddress <= S4; 
   S4: newaddress <= S0; 
   default: newaddress <= S0; 
  endcase 
 end 
  
 always @(*) 
  if(updtboard) 
   begin 
    LEDcol = memread; 
    LEDrow = ~address; 
   end 
  else 
   begin 
    LEDcol = 9'b0; 
    LEDrow = 5'b0; 
   end 
endmodule 
 
module LEDflasher( 
   input ph1, ph2, 
   input reset, 
 input win, 
 input player1turn, 
 input player2turn, 
 output reg p1LED, 
 output reg p2LED); 
  
 wire state; 
 wire newstate; 
  
 flopenrval #1 statereg(ph1, ph2, reset, 1'b1, 1'b0, newstate, state); 
  
 assign newstate = ~state; 
  
 always @(*) 
  if(win & player1turn) 
   begin 
    p1LED = state; 
    p2LED = player2turn; 
   end 
  else if(win & player2turn) 
   begin 
    p1LED = player1turn; 
    p2LED = state; 
   end 
  else 
   begin 
    p1LED = player1turn; 



    p2LED = player2turn; 
   end 
endmodule 
 
module fullmemory( output [8:0] readline,  
     input readen,  
     input [4:0] wordline,  
     input writeen,  
     input [8:0] writeline ); 
wire [4:0] re; 
wire [4:0] we; 
           
assign re[4] = readen & wordline[4]; 
assign re[3] = readen & wordline[3]; 
assign re[2] = readen & wordline[2]; 
assign re[1] = readen & wordline[1]; 
assign re[0] = readen & wordline[0]; 
 
assign we[4] = writeen & wordline[4]; 
assign we[3] = writeen & wordline[3]; 
assign we[2] = writeen & wordline[2]; 
assign we[1] = writeen & wordline[1]; 
assign we[0] = writeen & wordline[0]; 
 
      
sram5by9 s59(we, re, writeline, readline); 
 
endmodule 
 
module sram5by9(/*input [4:0] address,*/ input [4:0] writeen, input [4:0] readen,  input [8:0] writeport, 
output [8:0] readport); 
 
sramword9 w4(writeen[4], readen[4], writeport, readport); 
sramword9 w3(writeen[3], readen[3], writeport, readport); 
sramword9 w2(writeen[2], readen[2], writeport, readport); 
sramword9 w1(writeen[1], readen[1], writeport, readport); 
sramword9 w0(writeen[0], readen[0], writeport, readport); 
 
endmodule 
 
 
module sramword9(input writeen, 
   input readen, 
   input [8:0] writeport, 
   output [8:0] readport); 
    
 sramcell c8(readport[8], writeport[8], readen, writeen); 
 sramcell c7(readport[7], writeport[7], readen, writeen); 
 sramcell c6(readport[6], writeport[6], readen, writeen); 
 sramcell c5(readport[5], writeport[5], readen, writeen); 
 sramcell c4(readport[4], writeport[4], readen, writeen); 
 sramcell c3(readport[3], writeport[3], readen, writeen); 
 sramcell c2(readport[2], writeport[2], readen, writeen); 
 sramcell c1(readport[1], writeport[1], readen, writeen); 
 sramcell c0(readport[0], writeport[0], readen, writeen); 
endmodule 
 
module sramcell(output readport, input writeport, input readen, input writeen); 
       
wire saveddata; 
wire saveddatab; 
wire writeenb; 
 
inv iw(writeen, writeenb); 
 
tristate t1(writeport, writeen, saveddata); 
tristateinv timem(saveddatab, writeenb, saveddata); 
 
inv imem(saveddata, saveddatab); 
 
tristateinv ir(saveddatab, readen, readport); 
endmodule 
 
/*module sramcell2(input writeen, 
      input readen, 
      input writeport, 
      output reg readport); 
       
reg saveddata; 
wire saveddatab; 
always@(*) 
 begin 
  case(writeen) 
   1: saveddata = writeport; 
   0: saveddata = ~saveddatab; 
  endcase 
  casez(readen) 
   1: readport = ~saveddatab; 
   0: readport = 1'bz; 
  endcase 



 end 
  
assign saveddatab = ~saveddata; 
 
endmodule*/ 
 
 
 
module tristate(input a,s,  
  output y);       
 assign y = s ? a:1'bz; 
endmodule 
 
 
module tristateinv(input a,s, 
     output y);       
 assign y = s ? ~a:1'bz; 
endmodule 
%
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%
// Set delay unit to 1 ns and simulation precision to 0.1 ns (100 ps) 
`timescale 100ns / 100ps 
 
module test_synth(); 
 
 // Inputs 
 logic ph1,ph2, reset;  
 logic [4:0] row_button; 
 logic [8:0] column_button; 
 
 // Outputs 
 logic player1; 
 logic player2; 
 logic [8:0] LED_col; 
 logic [4:0] LED_row; 
  
 // Test only 
 logic [4:0] row; 
 logic [8:0] col; 
 
 logic [8:0] r4; 
 logic [8:0] r3; 
 logic [8:0] r2; 
 logic [8:0] r1; 
 logic [8:0] r0; 
 
 logic p1expected; 
 logic p2expected; 
  
 logic flashing; 
 logic winexpected; 
 
 
 
  
 
 logic [9:0] cycle; 
 logic [10:0] vectornum, errors; 
 logic [61:0] testvectors [1000:0]; 
 logic [5:0] state; 
 logic [5:0] newstate; 
 
 //logic [20:0] expectedoutputs; 
  
 
 //instantiate Device Under Test (DUT) 
 //chomp dut(.*); 
 chip_final c(LED_col, LED_row, column_button, player1, player2, ph1, ph2, reset, 
row_button); 
 
 
   // initialize test 
   initial 
     begin 
  $readmemb("vectors2.tv", testvectors); 
  vectornum = 0; errors = 0; cycle = 0; flashing = 0; 
        reset <= 1; # 25; reset <= 0; 
     end 
   
 //Generate 2 phase non overlapping clock 
  always  
  begin 
  ph1 = 0; ph2 = 0; #3; 
         ph1 = 1; #4; 
  ph1 = 0; #3; 
  ph2 = 1; #4; 
  end 
 
   // apply test vectors on rising edge of clk 



 
 always @(posedge ph1) begin 
     #1; {row,col,r4,r3,r2,r1,r0,p1expected,p2expected,winexpected} = 
testvectors[vectornum]; 
    if(column_button == col & state == 6'b111111) 
  row_button = row; 
    else 
  row_button = 5'b00000; 
   end 
 
 // state machine makes sure we check every row of lights 
 always @(posedge ph1) 
    if(reset) 
  state = 6'b111111; 
    else 
  state = newstate; 
 
 always @(*) 
 begin 
    if(state == 6'b111110) 
    begin 
  newstate = 6'b111111; 
    end 
    else if(state == 6'b111111) 
     if(LED_row == 5'b00000) 
   newstate = 6'b000000; 
     else 
   newstate = state; 
    else 
    case(LED_row) 
  5'b01111: 
     begin 
     newstate = state | {(~LED_row),1'b0}; 
     end 
  5'b10111: 
     begin 
     newstate = state | {(~LED_row),1'b0}; 
     end 
  5'b11011: 
     begin 
     newstate = state | {(~LED_row),1'b0}; 
     end 
  5'b11101: 
     begin 
     newstate = state | {(~LED_row),1'b0}; 
     end 
  5'b11110: 
     begin 
     newstate = state | {(~LED_row),1'b0}; 
     end 
  5'b00000: 
     newstate = 6'b000000; 
  default: 
     newstate = 6'b111111; 
    endcase 
 end 
 
  
 
  
 always @(posedge ph2) 
 begin 
  if(!reset) 
  begin 
   cycle = cycle + 1; 
   if(cycle == 15'b111111111111111 | testvectors[vectornum] === 61'bx) 
   begin 
    $display("timeout"); 
    $finish; 
   end 
   if((state != 6'b111110) & (state != 6'b111111) & (LED_row != 5'b00000)) 
       begin 
    if((player1 != p1expected | player2 != p2expected) & winexpected 
=== 0) 
    begin 
        errors = errors+1; 
        $display("wrong player"); 
    end 
    if(winexpected === 1) 



    begin 
        if((player1 === 0) & (player2 === 0)) 
        begin 
         $display("flasher working"); 
         flashing = 1;          
        end 
        if((flashing === 1) & (player1 === 1)) 
         begin 
         $display("player 1 wins"); 
         $finish; 
         end 
        if((flashing === 1) & (player2 === 1)) 
         begin 
         $display("player 2 wins"); 
         $finish; 
         end 
    end 
    case(LED_row) 
        5'b01111: 
           begin 
           if(LED_col != r4)begin 
              errors = errors + 1; 
        $display("r4 is wrong"); 
        end 
           end 
        5'b10111: 
           begin 
           if(LED_col != r3)begin 
              errors = errors + 1; 
        $display("r3 is wrong"); 
           end 
           end 
        5'b11011: 
           begin 
           if(LED_col != r2)begin 
              errors = errors + 1; 
        $display("r2 is wrong"); 
           end 
           end 
        5'b11101: 
           begin 
           if(LED_col != r1)begin 
              errors = errors + 1; 
        $display("r1 is wrong"); 
           end 
           end 
        5'b11110: 
           begin 
           if(LED_col != r0)begin 
              errors = errors + 1; 
        $display("r0 is wrong"); 
           end 
           end 
        default:  
              errors = errors; 
          endcase 
   end 
   if(state == 6'b111110) 
   vectornum = vectornum + 1; 
  end 

   end 

endmodule 
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//row col r4        r3        r2        r1        r0       p1 p2 win 
00000_000000000_111111111_111111111_111111111_111111111_111111111_1_0_0 
00001_000000001_111111111_111111111_111111111_111111111_111111110_0_1_0 
00010_000000001_111111111_111111111_111111111_111111110_111111110_1_0_0 
00100_000000001_111111111_111111111_111111110_111111110_111111110_0_1_0 
01000_000000001_111111111_111111110_111111110_111111110_111111110_1_0_0 
10000_000000010_111111100_111111100_111111100_111111100_111111100_0_1_0 
01000_000000001_111111100_111111100_111111100_111111100_111111100_0_1_0 
00100_000000010_111111100_111111100_111111100_111111100_111111100_0_1_0 
00010_000000001_111111100_111111100_111111100_111111100_111111100_0_1_0 
00100_000000010_111111100_111111100_111111100_111111100_111111100_0_1_0 
00010_000000001_111111100_111111100_111111100_111111100_111111100_0_1_0 
00100_000000001_111111100_111111100_111111100_111111100_111111100_0_1_0 
01000_000000001_111111100_111111100_111111100_111111100_111111100_0_1_0 
10000_000000010_111111100_111111100_111111100_111111100_111111100_0_1_0 
10000_000000010_111111100_111111100_111111100_111111100_111111100_0_1_0 
01000_000000100_111111100_111111000_111111000_111111000_111111000_1_0_0 
01000_000000100_111111100_111111000_111111000_111111000_111111000_1_0_0 
00100_000000100_111111100_111111000_111111000_111111000_111111000_1_0_0 
01000_000000100_111111100_111111000_111111000_111111000_111111000_1_0_0 
01000_000000100_111111100_111111000_111111000_111111000_111111000_1_0_0 
10000_000000100_111111000_111111000_111111000_111111000_111111000_0_1_0 
10000_000000100_111111000_111111000_111111000_111111000_111111000_0_1_0 
10000_000000010_111111000_111111000_111111000_111111000_111111000_0_1_0 
10000_000000010_111111000_111111000_111111000_111111000_111111000_0_1_0 
01000_000000100_111111000_111111000_111111000_111111000_111111000_0_1_0 
10000_000001000_111110000_111110000_111110000_111110000_111110000_1_0_0 
10000_000010000_111100000_111100000_111100000_111100000_111100000_0_1_0 
10000_000010000_111100000_111100000_111100000_111100000_111100000_0_1_0 
01000_000001000_111100000_111100000_111100000_111100000_111100000_0_1_0 
00100_000010000_111100000_111100000_111100000_111100000_111100000_0_1_0 
00010_000100000_111100000_111100000_111100000_111000000_111000000_1_0_0 
00010_000010000_111100000_111100000_111100000_111000000_111000000_1_0_0 
00001_000100000_111100000_111100000_111100000_111000000_111000000_1_0_0 
00001_000010000_111100000_111100000_111100000_111000000_111000000_1_0_0 
00001_000100000_111100000_111100000_111100000_111000000_111000000_1_0_0 
00001_001000000_111100000_111100000_111100000_111000000_110000000_0_1_0 
00010_010000000_111100000_111100000_111100000_100000000_100000000_1_0_0 
00001_100000000_111100000_111100000_111100000_100000000_000000000_0_1_0 
00001_010000000_111100000_111100000_111100000_100000000_000000000_0_1_0 
10000_100000000_000000000_000000000_000000000_000000000_000000000_1_0_1 
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