// Ben Cohen   vhdlcohen@aol.com  12/14/01

// Fetch data from memory, add data to reg[id], store sum to memory

// and register file 

//     1. data_r <= mem[addr]

//     2. sum <= data + regfile[id]

//     3. mem[addr] <= sum; regfile[id] <= sum

module fsmi (ir, rd, wr, addr, databus, clk);

  input [15:0] ir;  // instruction reg 

  output rd, wr; // read, write controls

  output [7:0] addr; // memory address 

  inout [15:0] databus; // data bus 

  input  clk;

  reg rd, wr; // read, write controls

  reg [7:0] addr; // memory address 

  reg [15:0] regfile [2:0]; // register file 

  reg [15:0] data, sum;

  wire [2:0] regfileindex;

  assign 
 regfileindex = ir[10:8];

  always begin:wrapper

   
@(posedge clk) begin


  rd <= 1'b1; // mem read enable 


  wr <= 1'b0; // mem write disable 


  addr <= ir[7:0]; // assert address 


end


@(posedge clk) begin


  rd <= 1'b0; // mem read disable


  wr <= 1'b0; // mem write disable 


  data <= databus; // store mem data 

    end 


@(posedge clk)   sum <= data + regfile[regfileindex];


@(posedge clk) begin


  rd <= 1'b0; // mem read disable


  wr <= 1'b1; // mem write enable


  addr <= ir[7:0]; // assert address


  regfile[regfileindex] <= sum; // store in regfile 


end

  end // wrapper

  assign databus = (wr) ? sum : {16{1'bZ}}; // write data

endmodule
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