Totally 11 modules in this microprocessor. Pc.v , ir.v, mem16k.v, ir.v, rc.v, clk.v, ir.v , register.v, accumulator.v, addsub.v..

But I think the problem is only with the mem16k.v

/*

 * 50 Hz ( 1000ms / 20ms = 50 times in 1 sec ) clock Source for SAP1 computer

 * each T state lasts for 40ms (2*20ms)

 */

module clk(c);


output c;


reg c;


initial begin



c = 1;
// clock begins at low state


end


always begin



#20;



c = ~c;


end

endmodule
module rc(clk, nCLR, T);


input clk;


input nCLR;


output[6:1] T;


reg[6:1] T;


initial begin



T[6:1] = 6'b000000;


end


always @(negedge clk)



begin




if( nCLR == 0)





T = 6'b000001;




else




begin





case(T)






6'b000000: T = 6'b000001;






6'b000001: T = 6'b000010;






6'b000010: T = 6'b000100;






6'b000100: T = 6'b001000;






6'b001000: T = 6'b010000;






6'b010000: T = 6'b100000;






6'b100000: T = 6'b000001;

// restart counting T states





endcase




end



end

endmodule

module pc( Cp, nCLK, nCLR, Ep, WBUSlower);


input Cp;


input nCLK;


input nCLR;


input Ep;


output[3:0] WBUSlower;


reg[3:0] nextPC;


initial begin



nextPC = 4'b0000;


// PC starts from zero


end


always @(negedge nCLK)


// negative edge of nCLK means positive edge of CLK


begin



if( Cp == 1)




/* Increment PC on every negative edge of nCLK 




 * (ie: positive edge of CLK - mid point of single T state




 */




begin





nextPC = nextPC + 1;





end



if ( nCLR == 0)




/* Reset Program Counter */




begin





nextPC = 4'b0000;




end


end


/*


 * Keep WBUS in high impedence state when Ep is low (during this time some other module is using the WBUS)


 * When Ep is high, output the contents of PC to WBUS


 */


assign WBUSlower = (Ep) ? nextPC : 4'bzzzz;

endmodule

module mem16K(data, address, CS, WE, OE);

  parameter wordSize = 8;

  parameter addressSize = 4;

  inout [wordSize-1:0] data;

  input [addressSize-1:0] address;

  input CS, WE, OE;

  reg [wordSize-1:0] dataReg;

  reg [wordSize-1:0] memory [0:1<<addressSize];

  // attach a tristate buffer to the databus

  // if OE is active(low), connect datawires to the dataRegisters

  // if OE is inactive(high), set datawires to high impedance for input

  assign data = (!OE && WE && !CS)?dataReg:8'hzz;

  // the reason cs is not put in the condition is

  // internal wires are in accordance with databus

  // but the data is not stored in memory so no problem

  initial

  begin



/* execution of a small program */



memory[0] = 8'h09;
// LDA 9H



memory[1] = 8'h1A;
// ADD AH



memory[2] = 8'h1B;
// ADD BH



memory[3] = 8'h2C;
// SUB CH



memory[4] = 8'hE0;
// OUT



memory[5] = 8'hF0;
// HLT

  

// dataReg = 8'h00;



// Instructions must be stored here before running SAP1



// memory[0] = 8'b00001011;

// LDA 08H ( ie: load contents from memory loc. 8 (B8) to acc)



// memory[1] = 8'b11100000;



// memory[2] = 8'b00011000;



// memory[3] = 8'b11100000;



//memory[2] = 8'b00001010;



//memory[3] = 8'b00001011;



//memory[2] = 8'b00011001; // ADD 09H 



//memory[2] = 8'b00011011;



// data contents of memory



memory[9] = 8'h01;



memory[10] = 8'h02;



memory[11] = 8'h03;



memory[12] = 8'h04;

  end

  always @(WE or OE or CS)

  begin

    // incase of active(low) CS and active(low) WE

    if (!CS && !WE)  

    begin

      #1;

      memory[address] = data;

//      $display(data);

    end

  end

  always @(WE or OE or CS)

  begin

      if (!OE && !CS && WE)

        dataReg = memory[address];

  end

endmodule

module inputMAR( nLm, clk, WBUSlower, RAMaddress, RAM_nOE );


input nLm,clk;


input[3:0] WBUSlower;


output[3:0] RAMaddress;


reg[3:0] RAMaddress;


output RAM_nOE;


wire RAM_nOE;


reg tempReg;


initial begin



RAMaddress = 4'hz;



tempReg = 1;


end


always @(posedge clk)



begin




if ( nLm == 0)





begin






RAMaddress[3:0] = WBUSlower[3:0];






tempReg = 0;





end



end


assign RAM_nOE = (tempReg) ? 1:0;

endmodule

module ir( nLi, clk, clr, nEi, WBUS, WBUSlower, OPCODE, ADDRESS );


input nLi;


input clk;


input clr;


input nEi;


input[7:0] WBUS;


output[3:0] WBUSlower;


output[3:0] OPCODE;


output[3:0] ADDRESS;


reg[7:0] IR;


// internal copy of the contents of IR


reg[3:0] OPCD;


reg[3:0] ADDR;


initial begin



IR = 8'hzz;



OPCD = 4'bzzzz;



ADDR = 4'bzzzz;


end


always @(posedge clk)



begin




if( nLi == 0 )





begin






IR = WBUS;






OPCD = IR[7:4];






ADDR = IR[3:0];





end




if( clr == 1 )





begin






IR = 8'hzz;






OPCD = 4'bzzzz;






ADDR = 4'bzzzz;





end



end


assign WBUSlower = (nEi) ? 4'bzzzz : ADDR;


assign OPCODE = (1)? OPCD : 4'bzzzz;


assign ADDRESS = (1)? ADDR : 4'bzzzz;

endmodule

module accumulator(out, outStd, in, EA, LA, CLK);

  parameter wordSize = 8;

  output [wordSize-1:0] out, outStd;

  input [wordSize-1:0] in;

  input EA, LA, CLK;

  reg [wordSize-1:0] outStd;

  wire [wordSize-1:0] out;

  // tristate output => out

  assign out = (EA)?outStd:8'hzz;

  always @(negedge CLK)

  begin

    if (!LA)

      outStd = in;

  end

endmodule

module register(out, in, LB, CLK);

  parameter wordSize = 8;

  output [wordSize-1:0] out;

  input [wordSize-1:0] in;

  input LB, CLK;

  reg [wordSize-1:0] out;

  initial

    out = 8'b00;

  always @(negedge CLK)  

  begin

    if (!LB)

      // store input => out

      out = in;

  end

endmodule

module addersubtractor(out, inputA, inputB, SU, EU);

  parameter wordSize = 8;

  parameter addressSize = 4;

  output [wordSize-1:0] out;

  input [wordSize-1:0] inputA;

  input [wordSize-1:0] inputB;

  input SU;

  input EU;

  wire [wordSize-1:0] out;

  assign out = (EU)?( (SU)?(inputA - inputB):(inputA + inputB)):8'bzz;

endmodule

module register(out, in, LB, CLK);

  parameter wordSize = 8;

  output [wordSize-1:0] out;

  input [wordSize-1:0] in;

  input LB, CLK;

  reg [wordSize-1:0] out;

  initial

    out = 8'b00;

  always @(negedge CLK)  

  begin

    if (!LB)

      // store input => out

      out = in;

  end

endmodule

module binarydisplay(in,out);


input[7:0] in;


output reg[7:0] out;


always @(in)


begin


out[0]=in[0];


out[1]=in[1];


out[2]=in[2];


out[3]=in[3];


out[4]=in[4];


out[5]=in[5];


out[6]=in[6];


out[7]=in[7];


end

endmodule

