INTRODUCTON:


This lab is assigned to build the Comparator. This is a combination circuit. The Comparator will compare two unsigned numbers, which have two digits numerically. Part of this lab is to minimize the gate network. It is very important to make the circuit be minimize so that it cost cheaper to the market.

PROCEDURE:


We will design a circuit that compares two 2-bit unsigned numbers. Because each number has two digits, we must need four inputs totally. And the result is greater or less, or equal between first number and second number. Therefore, we have three outputs. These outputs are represented by the LED. Especially in this circuit, we use only NAND gates.


I will take the first number compare with the second number respectively. Let’s assume the 1st number is A = ab, and the 2nd is B = cd. The outputs will be G, L, and E stand for A > B, A < B, and A = B respectively. 


In order to do this, I will show a truth table that describes the problem. I will use the positive logic transform. So, which one is selected becomes “one”.

The Truth Table

A = (ab)
B = (cd)
G = (A > B)
L = (A < B)
E = (A = B)

00
00
0
0
0

00
01
0
1
0

00
10
0
1
0

00
11
0
1
0

01
00
1
0
0

01
01
0
0
1

01
10
0
1
0

01
11
0
1
0

10
00
1
0
0

10
01
1
0
0

10
10
0
0
1

10
11
0
1
0

11
00
1
0
0

11
01
1
0
0

11
10
1
0
0

11
11
0
0
1

Now we will use the K-maps to obtain the expressions (switching functions) in each case.

K-map for G: A > B


cd



00
01
11
10

ab
00

1
1
1


01


1
1


11






10


1


Using K-map method, we conclude that G is:


G = ac’ + bc’d’ + abd’


G = [(ac’)’(bc’d’)’(abd’)’]’

This is the function of G. 

We now move on to function of L.

K-map for L: A < B


cd



00
01
11
10

ab
00






01
1





11
1
1

1


10
1
1



Again using K-map method to write the function of L.


L = ac’ + a’b’d + b’cd


L = [(ac’)’(a’b’d)’(b’cd)’]’

For E (A = B), we don’t need the K-map because we use mathematical relationship between G, L, and E. If we compare two numbers, then we have either three result---greater, less, or equal. The mathematical statement is, “if the result is not greater and not less, then it is equal. In this case of G, L, and E, if the result is not G and not L, then it is E. Let’s write them down in symbol:


E = G’L’


E = [(G’L’)’]’

The circuit diagram is on the other page.

I also test the circuit; it works well.

EXTRA ASSIGNMENTS

1. Design a circuit that has three inputs and one output. The circuit takes a 1 when two or three of the three inputs are 1. This is called as majority circuit.

Let’s say three inputs be A, B, and C; and Z is output.

The truth table   

A
B
C 
Z

0
0
0
0

0
0
1
0

0
1
0
0

0
1
1
1

1
0
0
0

1
0
1
1

1
1
0
1

1
1
1
1

After we had a truth table, we now construct a K-map.

      
AB



00 
01
11
10

C
0


1



1

1
1
1


We now can obtain a function of Z.


Z = AB + BC + AC


Z = [(AB)’(BC)’(AC)’]’


The circuit diagram is on the other page.


This circuit also works well.

CONCLUSION


After I finish this experiment, I learn how to decide a simple combinational circuit. And it shows me how to minimize the circuit so that I can save the chip. It also helps me learn more the materials in reality. Now, I feel comfortable to design a circuit.
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