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THEORETICAL BACKGROUND: 

 

In this section, we are going to talk about the adders, now imagine building hardware that 

adds numbers together! 

You should apply the concepts in this lab in any design you want to build in the future, this is 

not something to memorize, it is about how to think and design your system. 

The adders are one of the basic building blocks of any digital design or any computer. 

 

Half-Adder: 
 

In this part, you won’t know why we did call this Half-adder, but at the end of the lab you 

should know, but the first thing I need you to do is just to think in binary! 

Imagine if you want to add two binary digits, now write all the possibilities of adding two 

binary digits. 

0 + 0 = 0 

0 + 1 = 1 

1 + 0 = 1 

1 + 1 = 10 

Now think about the inputs and the outputs, firstly you have two inputs, the first and the 

second digit and you need to add these digits together, now look at the output, the output 

at the last possibility is two digits, and every other possibility has just one output, so we could 

consider the second one as zero. 

Now if we named our inputs A and B, and our outputs to S and C, here is the truth table. 

A B S C 

0 0 0 0 

0 1 1 0 

1 0 1 0 

1 1 0 1 

 

You can convert this truth table to logic gates easily, if look at each output alone, you will 

find that the S is simply is an XOR gate, and the C output is just an AND gate. 

 



Full-Adder: 
 

Now if you think about our Half-Adder, the name half-adder comes from that this adds two 

bits together, but if you think about it when we add more than one digits (e.g. 4-bit adder), 

sometimes we find after adding two bits that there is a carry digit, so if you need to add more 

than one bit we need to think about this carry input and extend our previous table to three 

inputs, and the outputs will be the same. 

A B C in S C out 

0 0 0 0 0 

0 0 1 1 0 

0 1 0 1 0 

0 1 1 0 1 

1 0 0 1 0 

1 0 1 0 1 

1 1 0 0 1 

1 1 1 1 1 

 

Now if you think about each output, you can notice that  

𝑆 = 𝐴 𝑥𝑜𝑟 𝐵 𝑥𝑜𝑟 𝐶𝑖𝑛  

Now look at C out and try to figure out what is the logic behind this column (Look at the ones). 

If you want to create a subtractor you can think in the same way, but you need to write your 

tables first, but in the next lab we will learn how to build a subtractor using the adder!  

 

IMPORTANT NOTES FOR YOUR HOMEWORK: 
 

The point of having a full-adder is that you can connect multiple full-adders together to 

create a big numbers adder (something like 4-bit adder), if you just connected every C out 

to the next C in, you will just build you 4-bit adder (and just connect your first “C in” to zero). 

 

 

 

 

 

 



LAB TASKS 

 

Task #1: Your Half-Adder using NOR (20 min, 5 min) 
 

You need to build a half-adder at first using regular gates, then you need to convert all the 

gates to NOR gates (As we have a lot of NORs in our lab :P), you need to add just two inputs 

and two outputs. 

 

Task #2: Time for Hardware (30 min) 
 

In this task you will need to connect two 7402 ICs and to build you half-adder, you should use 

only two switches for the inputs and two LEDs for the outputs, you should use the datasheet 

to know how to connect the ICs, so you will just need the ICs and a breadboard and some 

wires. 

Datasheet link: https://www.futurlec.com/Datasheet/74ls/74LS02.pdf 

You will find a hardcopy of the datasheet in the lab. 

 

Homework #1: Building A Full-Adder: 
 

In this homework, you will need to build a full-adder, this should be an easy homework, so if 

you want to get a bouns mark you can create a 4-bit adder (Don’t create a table for 8 

inputs), you just need to connect the full-adders together to create a 4-bit adder. 

 

 

 

 

 

 

 

END OF THE LAB 
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