module ex2_1;

    /* gate level model to implement an adder */

    wire [3:0] sum, inA, inB;

    wire       carry;

    adder4 a4 (sum, carry, inA, inB);

    adderTest at (inA, inB, sum, carry);

endmodule

module adder4 (sum, carry, inA, inB);

    output [3:0] sum;

    output carry;

    input [3:0] inA, inB;

    adder1 a0 (sum[0], c0,    inA[0], inB[0], 1'b0);

    adder1 a1 (sum[1], c1,    inA[1], inB[1], c0);

    adder1 a2 (sum[2], c2,    inA[2], inB[2], c1);

    adder1 a3 (sum[3], carry, inA[3], inB[3], c2);

endmodule

module adder1 (s, cout, a, b, cin);  [image: image1.png]Y





    output s, cout;

    input a, b, cin;

    xor (t1, a, b);

    xor (s, t1, cin);

    and (t2, t1, cin),

        (t3, a, b);

    or  (cout, t2, t3);

endmodule

module adderTest (A, B, sum, carry);

    output [3:0] A, B;

    input [3:0] sum;

    input carry;

    reg [3:0] A, B;

    integer i, j;

    initial begin

       $monitor ("A: %d  B: %d sum: %d  carry: %d", A, B, sum, carry);

       for (i=0; i<16; i=i+1) for (j=0; j<16; j=j+1)

            begin A="i;" B="j;" #1 ; end $finish; end 
endmodule  
