




























module addbit(
a,
b,
ci,
sum,
co

);

input a;
input b;
input ci;

output sum;
output co;

wire a;
wire b;
wire ci;
wire sum;
wire co;

assign {co,sum} = a + b + ci;

endmodule;





module adder(
result,
carry,
r1,
r2,
ci

);

input [3:0] r1;
input [3:0] r2;
input ci;

output [3:0] result;
output carry;

wire [3:0] r1;
wire [3:0] r2;
wire ci;
wire [3:0] result;
wire carry;

wire c1;
wire c2;
wire c3;

addbit u0(r1[0],r2[0],ci,result[0],c1);
addbit u1(r1[1],r2[1],c1,result[1],c2);
addbit u2(r1[2],r2[2],c2,result[2],c3);
addbit u3(r1[3],r2[3],c3,result[3],carry);

endmodule;



module tb();

reg [3:0] r1, r2;
reg ci;
wire [3:0] result;
wire carry;

initial begin

// Dump waves
$dumpfile("dump.vcd");
$dumpvars(1);

$display("time\t r1 r2 ci result carry");

$monitor("%g %b %b %b %b %b",
$time, r1, r2, ci, result, carry);

r1 = 0;
r2 = 0;
ci = 0;
#10 r1 = 10;
#10 r2 = 2;
#10 ci = 1;
#10
$finish;

end

adder U(result,carry,r1,r2,ci);

endmodule



time r1 r2 ci result carry

0 0000 0000 0 0000 0
10 1010 0000 0 1010 0
20 1010 0010 0 1100 0
30 1010 0010 1 1101 0



time r1 r2 ci result carry

0 0000 0000 0 0000 0
10 1010 0000 0 1010 0
20 1010 0110 0 0000 1
30 1010 0110 1 0001 1


