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1 Design and implement a full adder. (s+cout=x+y+cin)

1.1 Write the logic equation.
1.2 Draw the related logic diagram.
1.3 Verilog RTL representation with verification.

Design Specification

Input:x,y,cin

Output:s,cout
block diagram:

Design Implementation

logic function:
s=(x"y) cin
cout=((x"y)&cin)| (x&y)
logic diagram
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The Final Result:
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x=0 y=0 cin=0 -> s=0 cout=0,
x=0 y=0 cin=1 -> s=1 cout=0,
x=0 y=1 cin=0 -> s=1 cout=0,

Discussion OO0 O O OO
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x=0 y=1 cin=1 -> s=0 cout=1,
x=1 y=0 cin=0 -> s=1 cout=0,
x=1 y=0 cin=1 -> s=0 cout=1,
x=1y=1 cin=0 -> s=0 cout=1,
x=1y=1cin=1->s=1 cout=1

2 Design a single digit decimal adder with input A(a3a2ala0),

B(b3b2b1b0), Cin(ci), and output
S(s3s2s1s0) and Cout(co).

Design Specification
Input:A[3:0],B[3:0],Cin

Output:Cout[3:0],5[3:0]
Wire:z[3:0],KO0
block diagram:

00 0 O O Logic diagram

block diagram [ 4bits
full adder
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Design Implementation
logic function:
Cout[0]=K0|(z[3]1&z[2]) | (z[3]&z[1])
The Final Result:
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A=0000 B=0000 Cin=0 -> S=0000 Cout=0000,
A=0000 B=0001 Cin=0 -> S=0001 Cout=0000,
A=0000 B=0011 Cin=0 -> S=0011 Cout=0000,
A=0000 B=0111 Cin=0 ->S=0111 Cout=0000,
A=1001 B=0010 Cin=0 -> S=0001 Cout=0001,
A=1001 B=0010 Cin=1 -> S=0010 Cout=0001,

Discussion 0 0 0 O OO
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3 (Bonus) Design a 2-to-4-line decoder with enable (input in[1:0],

enable en and output
d[3:0]).

3.1 Logic equation,
3.2 Logic schematic,
3.3 Verilog RTL representation with verification.

Design Specification
Input:in[1:0],en
Output:d[3:0]
block diagram

Design Implementation
logic function:
d[3]=en&in[0]&in[1]
d[2]=en&in[0]&(~in[1])
d[1]=en&(~in[0])&in[1]
d[0]=en&(~in[0])&(~in[1])
logic diagram:

The Final Result:

s 1Sim (P.20131013) - [Defaultwcfg) - s X
7 File Edit View Simulation Window Layout Help

DPEL %DExX®wa|n@! 18[=aD

S T e D o

Instances and Processes 0 & x| [Objects eOex|
S| |2
| Instance and Process Name o F o e —
1 I 1ab01_03 test la|| Object Name Value Vil

> 4 gibl ol



ASUS
文字方塊
2/2


Discussion:

‘& enable(en)=0 i » output(d) = input(in)s2 2 » HAEE & 1, enable(en)=1
% output(d)sz input(in)52££:in=00 -> d=0001,in=01 -> d=0100,in=10 ->
d=0010,in=11 -> d=1000 -
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