RTL代码

半减器

module h_suber(

input x,

input y,

output diff,

output s_out

);

assign diff=x ^ y;

assign s_out =(~x) & y;

endmodule

全减器

module f_suber(

input x,

input y,

input sub_in,

output diff,

output sub_out

);

wire diff1;

wire s_out1;

wire s_out2;

h_suber i1_h_suber(

. x(x),

. y(y),

. diff(diff1),

. s_out(s_out1)

);

h_suber i2_h_suber(

. x(diff1),

. y(sub_in),

. diff(diff),

. s_out(s_out2)

);

assign sub_out= s_out1 | s_out2;

endmodule

8bit全减器
module f_suber_8bit(

input [7:0]x,

input [7:0]y,

input sub_in,

output [7:0]diff,

output sub_out

);

wire sub_out1;

wire sub_out2;

wire sub_out3;

wire sub_out4;

wire sub_out5;

wire sub_out6;

wire sub_out7;

f_suber i0_f_suber(

. x(x[0]),

. y(y[0]),

. sub_in(sub_in),

. diff(diff[0]),

. sub_out(sub_out1)

);

f_suber i1_f_suber(

. x(x[1]),

. y(y[1]),

. sub_in(sub_out1),

. diff(diff[1]),

. sub_out(sub_out2)

);

f_suber i2_f_suber(

. x(x[2]),

. y(y[2]),

. sub_in(sub_out2),

. diff(diff[2]),

. sub_out(sub_out3)

);

f_suber i3_f_suber(

. x(x[3]),

. y(y[3]),

. sub_in(sub_out3),

. diff(diff[3]),

. sub_out(sub_out4)

);

f_suber i4_f_suber(

. x(x[4]),

. y(y[4]),

. sub_in(sub_out4),

. diff(diff[4]),

. sub_out(sub_out5)

);

f_suber i5_f_suber(

. x(x[5]),

. y(y[5]),

. sub_in(sub_out5),

. diff(diff[5]),

. sub_out(sub_out6)

);

f_suber i6_f_suber(

. x(x[6]),

. y(y[6]),

. sub_in(sub_out6),

. diff(diff[6]),

. sub_out(sub_out7)

);

f_suber i7_f_suber(

. x(x[7]),

. y(y[7]),

. sub_in(sub_out7),

. diff(diff[7]),

. sub_out(sub_out)

);

endmodule

Testbench代码

module testbench();

reg [7:0]x;

reg [7:0]y;

reg sub_in;

wire [7:0]diff;

wire sub_out;

f_suber_8bit i_f_suber_8bit(

.x(x),

.y(y),

.sub_in(sub_in),

.diff(diff),

.sub_out(sub_out)

);

initial begin

x=0;

y=0;

sub_in=0;

#10;

x=7;

y=5;

sub_in=1;

#10;

x=89;

y=28;

sub_in=0;

#10;

x=45;

y=25;

sub_in=1;

#10;

x=44;

y=45;

sub_in=0;

#10;

x=78;

y=42;

sub_in=0;

#10;

end

endmodule

仿真图
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RTL图
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