INTRODUCTION

This lab is about the operation of various MSI. Experimenting how to implement the minimal using-gate for the circuit. In this lab, we are going to use the full adder (74LS83 chip). And then we use the MUX to control the circuit instead of the NAND gate.

PROCEDURE

We are going to explore the chip 74LS83 chip. It is called the 4-bit full adder. Its truth table in the back page of the manual helps us to understand its operation. It’s difficult to understand; however, it works as the decimal adding operation. 


In this lab, we only deal with the 2-bit numbers. We have to adjudge a little bit because we are going to use the 4-bit full adder. In 4-bit full adder, there are 4 inputs for each number; there are totally 8 inputs. Let’s say first number is A, whose digits are A0, A1, A2, and A3; A3 is the most significant digit. Similarly, the second number is B, whose digits are B0, B1, B2, and B3; B3 is the most significant digit.


If we are going to work with the 2-bit number, then we let A2 = A3 = B2 = B3 = 0. The carry components in the 74LS83 chip are connected to ground according to the truth table. We don’t use E4 the most significant digit of the sum because we only work with 2-bit numbers.


After we add the numbers, we have 3-bit digit sum. And we take them as inputs, that means we have 3 inputs. And we are going to design the MUX network, which has 3 inputs and 7 outputs. The reason why we have 7 outputs is we are going to display the sum on the 7-segment display. This 7-segment display shows us the decimal number performance. Therefore, we need seven inputs for the 7-segment display.


We now go onto the MUX network. The truth table has 3 inputs and 7 outputs. Because the 7-segment display actives low, we puts zero if we want the LED (7-segment display is 7 LED’s) is on. Here is the truth table. The sum digit E1, E2, and E3 are called x3, x2, and x1 respectively. The outputs are a, b, c, d, e, f, and g.

        Inputs        
                   Outputs

x3
x2
x1
a
b
c
d
e
f
g

0
0
0
0
0
0
0
0
0
1

0
0
1
1
0
0
1
1
1
1

0
1
0
0
0
1
0
0
1
0

0
1
1
0
0
0
0
1
1
0

1
0
0
1
0
0
1
1
0
0

1
0
1
0
1
0
0
1
0
0

1
1
0
1
1
0
0
0
0
0

1
1
1
0
0
0
1
1
1
1


If I am going to use 74LS153 chip, then I don’t need the K-map. I can just look at the operation of the 74LS153 chip to wire the circuit. Now, I can see how convenient when I use this chip. However, I only have two 74LS153 chips: totally 4 outputs. Then I have to decide which four of seven above outputs to wire on this chip. So I decide the four outputs: a, b, d, and f. The rests of them are wire by NAND gates. For output c and e, it is easy to figure out their switching functions.



c = x3’x2x1’ = [(x3’x2x1’)’]’



e = d + x1 = (d’x1’)’


For the function of g, I have to use K-map.

The K-map for g:

           x2x1

x3
00
01
11
10

0
1
1



1


1



The switching function for g is:

g = x3’x2’ + x3x2x1 = [(x3’x2’)’(x3x2x1)’]’

Now it’s time to wire up the circuit. But before doing that, I sketch the circuit first. And the circuit diagram is in the back page.

CONCLUSION

After this lab, I learn how the MUX works. The MUX is a very good in the circuit because it simplifies the circuit as well. Instead of using the bunch of NAND and INVERTER gates, we can use the 74LS153 chip. And I find out that it is easier and faster when I use this chip for the circuit. In manufacturer, the MUX in general is used more wisely because of its simplification and convenience. It costs chipper than the NAND, NOR, and INVERTER gates. I also learn the full adder circuit. It is very exciting.
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