(2) full adder:

10:

For a one bit full adder:
Input: x, y, cin
Output: s, cout

Block diagram:

Logic function:

cout=xy+xcin+ycin

s=xy cin"+x y cin+xycin+x'ycin’

Logic diagram:




Verilog:

modnle fulladder(
ioput X,
input ¥,
ioput cin,
output s,

output cont

JH

assign 5 = ¥&vi~cin | o~afvlcin | xfvicin | ~xdvdecing
assign cont = xéy | whoin | xfcing

endnodn le

Testbench:

module test_fulladder;
wrive COUT,3;
reg f,Y,CIN;

fulladder UD¢ . caut(COUTY, .s(8), x(X), .»(T), .cim(CIN));

initial

hegin
#=0;¥=0;C10=0;
#10 ¥=0,;7=0;CIN=1;
#10 ¥=0;T=1;CIN=0;
#10 ¥=0;7=1;CIN=1;
#10 ¥=1;T=0;CIN=0;
#10 ¥=1;T=0;CIN=1;
#10 ¥=1;T=1;CIN=0;
#10 ¥=1;T=1;CIN=1;

anl

endnadn e



Simulation:
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(2) 3-to-8-line decoder with enable:
10:

Input: [2:0]in, en

Output: [7:0]d

Block diagram:

————————

3 '“47“8”";”1

'iQ Lm‘ier

Logic function:
d7=in2inlin0en
d6=in2inlin0" en
d5=in2inl" in0 en
d4 =in2inl’in0’ en
d3=in2"inlin0 en
d2=in2"in1in0’ en
dl1=in2"inl"in0en
d0=in2"inl"in0" en



Logic diagram:

Verilog:

module decoder(
inpunt [2:0]1n,

E input en,

E ontput [7:0]d

I ¥

%551gn d[¥] = in[E]&1n[1]&1n[ |&en;
ass1gn d[0] = in[Z2]&n[] ]&~1n[0]&n;
assien d[5] = itn[Z]&1n[1]&in[0]&e
ﬁssign d[4] = in[Z]&1n[1]&1n[0 ]&en,
?ssign d[3] = ~in[2]&1n[l]&1n[ J&en;
assien d[Z2] = ~in[2]&in[] ]&~1n[0]&n;
ﬁssign dl1] = ~n[Z]&~1n[1]&1n[0 ] fen;
assien d[0] = ~in[2)&~in[1]&~in[0]%en;

%ndmudule



Testbench:

nodnle test_3tofdecoder;

wire [7:0]D;

reg [2:0]INH;

reg EN;

decoder UO(.d¢DY, in{IN), .en{EN});

initial

hegin
EN = 0;IN[Z] = O;IN[1] = O;IN[O] = O;
#10 EN = 0;IN[2] = 0;IN[1] = 0;IN[0]
#10 EN = 0;IN[Z2] = 0;IN[1] = 1;IN[0]
#10 EN = 0;IN[2] = 0;IN[1] = 1;IN[0]
#10 BN = 0;IN[2] = 1;IN[1] = O0;IN[0]
#10 BN = 0;IN[2] = [;IN[1] = 0;IN[0]
#10 BN = 0;IN[2] = [;IN[1] = 1;IN[O]
#10 BN = 0;IN[2] = [;IN[1] = 1;IN[OD]

#10 BN = 1;IN[2] = 0;IN[1] = 0;IN[0]

#10 BN = 1;IN[Z2] = 0;IN[1] = 0;IN[0]

#10 EN = 1[;IN[2] = 0;IN[1] = 1;IN[O]

#10 BN = 1;IN[2] = 0;IN[1] = 1;IN[0]

#10 EN = [;IN[2] = [;IN[1] = O;IN[0]

#10 BN = 1;IN[2] = 1;IN[1] = O0;IN[0]

#10 BN = 1;IN[2] = [;IN[1] = 1;IN[O]

#10 BN = 1[;IN[2] = L;IN[1] = 1;IN[O]

anid

endmadn le



Simulation:
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3. comparator:
Verilog:

iodnle comparator(
ipnt [2:0]a,
imput [2:0]h,
output reg [Z:0]bigger
¥

a |y sii®
1if (a = hl
higger

Il
o

elze

1l
=

higger
endmodn le

Testbench:

modnle test comparator;
reg [Z:0]4,B;
wiire [2:0]BIGGER;

comparator UD(.ald), b(B), .bigger(BIGGER));

initial
hegin
L =10:8=10;
repeat(8)
hegin
repeat(a)
#LB=RB+1;
L=4+1;
end
end

endmodun e



Simulation:
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4, single digit decimal adder:
Verilog:

module decimalldder(
mpnt [3:0]a,
input [3:07h,
input cin,
mutput reg [3:0]s,

mtput reg cont

E
always@*

if fa+b+cin=2;
begin
cout = 1;
s=a+h+cin+ 6
enid

alse
begin
cout = 0;

s =a+bh+ cin;
end
endmnodn le



Testbench:

iodnle test decimalidder;

reg [3:0]4,B;

reg CIN;

ware [3:0]5;

wrire COUT;

decimalidder MOC.a(A), h(B), .cin(CIN}, .s(S),

initial
hagin
4 =08 = 0;CI0 = 0;
repeat(10)
hegin
rapeat{10)
begin
# CIF = CIN + 1;
#£B=D+1;
anil
B =10;
b+ 1

=
1

end
e
endnodn e

Lcont(COUT Y

Simulation:
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