


s 1S ——
Half adder saiS gas ol
Half Adder
X o
¥ ] A X ¥ C 5
0 0 0
) c 1| 0 1
1 0 0 1
S—x®y 1 1|1 o0
C=xy

module half_adder (output S, C, input x, y);

/I Instantiate primitive gates
Xor (S, X, y);
and (C, x, y);
endmodule
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module full adder (output S, C, inputx, vy, z); r‘\
wire S1, C1, C2; /( >

/I Instantiate half adders r
half adder HA1 (S1, C1, x, y); )
half adder HAZ (S, C2, S1, z);

or G1(C, C2, C1);
endmodule
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module ripple_carry_ 4 bit adder ( output [3: 0] Sum, output C4,
input [3: 0] A, B, input CO);

wire C1, C2, C3; /I Intermediate carries
/I Instantiate chain of full adders
full_adder FAO (Sum[0], C1, A[O], B[O], CO),

FA1 (Sum[1], C2, A[1], B[1], C1),

FAZ2 (Sum[2], C3, A[2], B[2], C2),

FA3 (Sum[3], C4, A[3], B[3], C3);
endmodule
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module|half_adder|(output S, C, input x, y);

/I Instantiate primitive gates = JL@ AN =
Xor (S, X, Y);
and (C, x, y);

endmodule

module full_adder(output S, C, inputx, y, z);
wire S1, C1, C2;

/I Instantiate half adders
half _adder|HA1 (S1, C1, x, y);
half _adder|HAZ2 (S, C2, $S1, z);
“or G1(C, C2, C1);
endmodule

input [3: 0] A, B, input CO);
wire C1,C2, C3; /I Intermediate carries
/I Instantiate chain of full adders
full_adder FAO (Suml[0], C1, A[O], B[0], CO),
FA1 (Sum[1], C2, A[1], B[1], C1),
FA2 (Sum[2], C3, A[2], B[Z], C2),
FA3 (Sum[3], C4, A[3], B[3], C3);

module ripple_carry 4 bit_adder ( output [3: 0] Sum, output C4, /(

endmodule
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always @(A or B or select)
always @ (in_0,in_1,in_2, in_3, select)

always @(posedge clock, negedge reset)
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/I Behavioral description of two-to-one-line multiplexer

module mux_2x1_beh (m_out, A, B, select);

output m_out;
input A, B, select; out
reg m_out; —
always @(A or B or select)
if (select == 1) m_out = A;
else m_out =B;
endmodule 7
assign O ealdiul by ) ) siwss datuf( J

assign m out = (select)? A : B;
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I/ Behavioral description of four-to-one line multiplexer

il Verilog 2001, 2005 port syntax

module mux_4x1_beh

( output reg m_out,

input in 0,in_1,in_2, in_3,
input [1: 0] select

);
always @ (in_0, in_1, in_2, in_3, select) Il Verilog 2001, 2005 syntax

{selec:t]
2'b00: m_out = in_0;
2'b01: m_out = in_1; '8 Y

2'b10: m_out = in_2;
2'b11: m_out = in_3;
| endcase |

L
endmodule r)
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module mux (a,b,c,d,sel,y);
input a, b, c, d;

input [1:0] sel;

output y;

reg v;

always @ (a OF b OF ¢ OF d OF sel) {‘\

case (sel)
B.y = a; } )
1.y = b; \
2.y = c; "

3.y = d;
default : $display("Error in SEL"y;
endcase

endmodule
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\l\] module mux_without default (a,b,c,d,sel,y);

) input a, b, c, d;
input [1:e] sel;
output v;

K\) CASE )\ salat)

reg v;

always @ (a OF b OF ¢ OF d OF sel)
case (sel) ~

8.y = aj; {
1.y = b; }
2.y = c;

3.y =d; \f
2 by, 2 'buwd,2 bx1,2 " "box, 2" blx,

2'bzz,2'bz®,2'bz1,2'b0z,2 b1z : $display("Error in SEL");

endcase

endmodule
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always (@ (opcode OF a OF b OF ¢)
CasSeZ(opcode)
a'bizzx . begin /[ Don't care about lower 2:1 bit, bit 0 match with x
out = a;
$display ("@%0dns 4'b1zzx is selected, opcode %b",$time,opcode);
end
4'be1?? : begin
out = b; // bit 1:0 is don't care
$display ("@%0dns 4'b01?7? is selected, opcode %b",$time, opcode); )
end
a'bee1? - begin [/ bit 0 is don't care
out = c;
$display ("@%0dns 4'b001? is selected, opcode %b",$time, opcode);
end
default : begin
$display ("@%0dns default is selected, opcode %b", $time,opcode);
end

endcase
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always @ (sel)
case (sel)
1'be : Sdisplay("Normal

1'bz : $display ("Normal
) endcase

always @ (sel)

casex (sel)
1'be : Sdisplay("CASEX
1'b1 : $display("CASEX
1'bx : $display("CASEX
1'bz : $display("CASEX

endcase

always @ (sel)
casez (sel)

1'be : Sdisplay("CASEZ

1'b1 : $display("CASEZ

1'bx : $display("CASEZ

1'bz : $display("CASEZ
endcase

: Logic 0 on sel™);
1'b1 : $display("Normal :
1'bx : Sdisplay("Normal :

: Logic z on sel™y;

Logic 1 on sel™);
Logic x on sel™y;

: Logic 0 on sel™y;
. Logic 1 on sel™);
: Logic X on sel™y;
. Logic z on sel™);

: Logic 0 on sel™);
: Logic 1 on sel™);
: Logic X on sel™);
: Logic z on sel™y;

CASE ) s2liiud

CASE s a5 A 4ulaa
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Driving 0
Mormal - Logic 0 on sel
CASEX : Logic 0 on sel
CASEZ : Logic 0 on sel

Driving 1
Mormal : Logic 1 on sel
CASEX : Logic 1 on sel
CASEZ : Logic 1 on sel

Driving x
Mormal : Logic x on sel
CASEX : Logic 0 on sel
CASEZ : Logic x on =el

Driving z
Mormal : Logic z on sel
CASEX : Logic 0 on sel
CASEZ : Logic 0 on sel
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