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THEORETICAL BACKGROUND: 

 

In this section, we are going to talk about logic gates, and how we describe our logic in a 

theoretical way as a revision, you should return to your assigned textbook to understand 

more. 

 

Basic Logic Gates: 
 

NOT GATE: 
 

A simple logic that flips the input (High -> Low), (Low -> High), you can write it in a Boolean 

expression as a bar ( 𝐹 = �̅� ). 

 

Figure 1: NOT Gate 

AND GATE: 
 

Just from the name of it you can figure out what it should be, if the first input AND the second 

input are True (High, 1), the output will be True, you can write it in a Boolean expression as a 

dot ( 𝐹 = 𝐴. 𝐵 ). 

 

Figure 2: Two Inputs AND Gate 

OR GATE: 
 

Again, just think about its name, if the first input OR the second input is True (High, 1), the 

output will be True, you can write it in a Boolean expression as a plus sign ( 𝐹 = 𝐴 + 𝐵 ) 

 

Figure 3: Two Inputs OR Gate 

 



XOR GATE: 
 

Exclusive-OR is just like an OR GATE, but if the two inputs are True the output will be False, you 

can write it in a Boolean expression as a plus sign inside a circle ( 𝐹 = 𝐴 ⨁ 𝐵 ). 

 

Figure 4: Two Inputs XOR Gate 

 

Important note: If we add an “N” at the first of the gate name we mean that this gate will be 

followed by a NOT gate. 

 

Figure 5: NAND Gate 

 

For example, this NAND gate is an AND gate followed by a NOT gate, but there’s a shortcut 

for this symbol. 

 

Figure 6: Actual NAND Gate 

 

Notice that this symbol is exactly like AND gate but there is a bubble at the output, a bubble 

in logic means that it’s a negation. 

 

Boolean Expressions: 
 

You will always need to express your logic gates as a mathematical expression, this called 

Boolean expression, as you can see in the previous part, there’s a symbol for each operation 

or gate, you can make it as complex as you want      . 



OPERATOR PRECEDENCE (OPERATIONS ORDER): 
 

As in regular math, the operators have precedence, so in this simple mathematical 

expression 

𝑦 = 5 + 3 ∗ 2 

You should (Oh MUST) know that you should solve the multiplication before the summation, 

and we have the same thing in Boolean expressions, and here is the order of the operations 

in Boolean expressions (NOT > AND > OR). 

 

EXAMPLE: 
 

𝐹 = 𝑋 + 𝑌. 𝑍 

In this Boolean expression, you should know that we first calculate the result of Y AND Z, then 

we calculate the result OR X. 

 

LAB TASKS 

 

Task #1: From Boolean Expression to Gates (15 min, 5 min) 
 

The purpose of this task is to make you comfortable with the Boolean expression, as we will 

use it a lot in this lab and in the next labs, now using the simulation software (Logisim), create 

these three Boolean expressions: 

𝐹 = �̅� + �̅�̅̅ ̅̅ ̅̅ ̅̅  

Try to change the inputs, is this logic similar to a gate you’ve seen before? 

 

𝐹 = �̅�. �̅�̅̅ ̅̅ ̅ 

What about this expression? 

 

𝐹 = 𝐴. �̅� + �̅�. 𝐵 

The output of this expression should be familiar to you       



Task #2: It’s Time for Hardware (20 min, 10 min) 
 

In this task we are going to use a testing module called KL-33002, and some wire to construct 

your last expression, this training module just contains some ICs and some protection layers, 

so if you can create your last expression using this module you will easily do it with ICs next 

time. 

You need: KL-31001 Digital Logic LAB, KL-33002 Module, Some wires, Your mind. 

NOTE: DON’T POWER ON KL-31001 WITHOUT MY PERMISSION. 

This note is just for this lab, as in the next labs you should be sure by yourself about everything, 

and if you’re not sure you can always let me check your circuit       

1- Try to figure out which block you should use. 

2- Connect your switches to inputs. 

3- Connect the outputs to the LEDs. 

4- Connect the GND, +5V. 

5- Let me power the KL-31001 for you, so we can celebrate together        . 

 

Task #3: I Know You Want to Read the Datasheet (20 min, 10 min) 
 

As we didn’t talk about the NOR gate in the whole lab, we should do something with it, first 

you should be a real engineer and simulate anything you want to do, so start this task by 

simulating the NOR gate in Logisim, then I will give you 7402 IC with the datasheet, and help 

you a little with this datasheet (Yeah and I may help you place the IC in the breadboard). 

Note: If you don’t remember the connections inside the breadboard return to Lab 01. 

The 7402 IC contains four NOR gates, you should use one of the NOR gates. 

1- Turn off KL-31001. 

2- Place the IC in its right place in the breadboard (Above the centre divider) 

3- Look at the datasheet, and be aware of your IC notch. 

4- Connect the switches and the LEDs to the right pins. 

5- Connect the GND, +5V to the right pins. 

6- Let me power the KL-31001 for you (Please don’t power it on in your own     ). 

 

Look at the next page to understand the meaning of IC notch 



 

Figure 7: An IC with a notch 

 

Please notice when you read the datasheet, you will see the number and description of every 

pin, but how should you know the pin number in the IC itself, will this is very easy, you should 

look at the notch in your IC, and starting from the left-hand side of the notch you will find pin1, 

and then you will know the rest of the pins by counting in a circular way. 

 

 

 

 

 

 

 

 

 

 

 

END OF THE LAB 


