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THEORETICAL BACKGROUND: 

 

In this section, we are going to talk about comparators and decoders, the first design is a very 

essential design if you’re dealing with numbers in your design, and it will make your design 

easier if you used a comparator IC to validate a condition (e.g. output bigger than 9), and 

the decoder is a very important design to build any circuit you want without thinking a lot 

about the logic inside. 

Comparators: 
 

A single bit comparator is just a design that compares two bits if the two bits and this design 

have three outputs (A > B, A < B, and A = B), so according to the values of the bits, the output 

will be zero or one. 

A B A > B A < B A = B 

0 0 0 0 1 

0 1 0 1 0 

1 0 1 0 0 

1 1 0 0 1 

 

 

Figure 1: Comparator. 

 

You can create cascading inputs, so you can compare more than one bit, the same as we 

did in the adders. 



Decoders: 
 

The Decoder is a very important design, using this design you can design any circuit you want, 

using an OR gate you can OR the decoder output to create any table without thinking about 

minimizing its logic, and it’s very effective because you can find decoders ICs easily, so you 

won’t use a lot of gates, or convert your logic into a universal gates, you will just use a decoder 

with an OR gates to create any table you want (It’s easier, but you will waste power, and 

some gates). 

 

Figure 2: 2-bit decoder. 

So in this design, for each input for A and B, only one output will be one, so for 00 the first 

output will be one if it’s 01 the second one will be one, and so on. 

But be aware that a lot of decoders ICs will do it in reverse, all outputs will be one, and the 

selected output will be zero (The output is just inverted). 

So if you want to design the comparator using the decoder, you will just OR the first and the 

last output and this will be (A = B), and the second output will be (A < B), and the third one 

will be (A > B). 

 

Figure 3: Comparator using Decoder. 



LAB TASKS 

 

Task #1: Prime numbers detector (30 min) 
 

Using a 4-bit decoder, design a circuit that will detect if the input is a prime number or not, 

and as you know the prime number from 0 to 15  are 2, 3, 5, 7, 11, 13. 

Now using a 74LS138 IC (3-bit decoder) and 74LS32 IC (Quad 2-Input OR Gate), you will design 

this prime detector for 3-bits only (2, 3, 5, 7). 

 

Task #2: BCD Compartor (15 min, 5min) 
 

Using 74LS85 IC (4-bit comparator), you will need to design a circuit that detects if a number 

is above 9, you will need 4 bits as inputs from the switches, and the other 4 bits from the 

comparator should be constant (9). 

 

 

Attached Files: 
 

• 74LS138 IC datasheet: https://www.futurlec.com/Datasheet/74ls/74LS138.pdf. 

• 74LS32 IC datasheet: https://www.futurlec.com/Datasheet/74ls/74LS32.pdf. 

• 74LS85 IC datasheet: https://www.futurlec.com/Datasheet/74ls/74LS85.pdf. 
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