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INTRODUCTION TO DIGITAL SYSTEMS: 

 

In this section we are going to talk about what is digital systems, why do we use it, and 

compare it to analogue systems, then talk about what should we gain from this course and 

this lab, and to see the beauty of the digital world      . 

 

What are digital systems? 
 

Digital systems are systems that use discrete values for quantities and signals, and the point 

of using only discrete values is that the system itself becomes easier to design, produce, and 

more accurate, refer to your assigned textbook from more information. 

 

Digital vs Analog: 
 

Stating with the basics, the main difference between digital and analog, is the way we look 

at a signal, not the signal itself, to grasp the idea more think about your first years at school, 

when you math teacher introduce you to numbers, you thought that there are no numbers 

between 1 and 2, you were kind of digital system back then, you just focus on certain values, 

if there is a number like 1.3 you won’t even care about that .3 and you will understand only 

that there is a ONE. 

 

Figure 1: Digital vs Analog 

Now in this course and lab, we need you to think about numbers in the same way you did in 

your first year at school, but instated of having infinity integers you will be given only two 

values 0 and 1, is it easier?  

But note here that there is a custom range of values we will consider as zero and another 

range as one. 



INTRODUCTION TO DIGITAL DESIGN: 

 

In this section, we are going to talk about basic digital design concepts, and we will try to get 

familiar with the lab, and the most important thing is to make you feel relaxed when you deal 

with electronics! 

 

Digital Levels: 
 

In this lab we are going to deal mostly with TTL logic gates (you will learn more about this topic 

in Digital Electronics course), the TTL logic gates will accept certain levels (voltage) to work, 

the levels TTL logic gates accept is divided into 3 areas. 

 

 

Figure 2: TTL gate input levels 

 

Starting from the bottom, the first area is Logic LOW, and we will say that this area holds the 

value zero, and it is between 0 and 0.8 volts, the second area (from 0.8 to 2 volt) is not 

important in this course but you should know that you should never apply voltage to a TTL 

gate in that range, this area called uncertain which means we don’t know what is the value 

of it, and the last area (from 2 to 5 volt) is Logic High, and we will say that this area holds the 

value one. 

It is important to understand that we could change the name of an area depending on what 

we want or what we think, for example in logic we usually say that LOW is considered as False, 

and HIGH is considered as True. 



LOGIC GATES: 
 

This subsection should be considered just as a quick revision of what you already take in the 

lecture, and from more information refer to your assigned textbook. 

NOT Gate: NOT gate takes one input and produces one output the complement of it, so for 

example if we put logic high on the input the output must be logic low. 

 

Figure 3: NOT Gate 

If the input was zero, the output should be? 

 

AND Gate: AND gate takes many inputs and produces one output, this output will be high if 

all the inputs were high, otherwise it is low. 

 

Figure 4: AND Gate 

 

OR Gate: OR gate takes many inputs and produce one output, this output will be high if 

any of the inputs were high, if all the inputs were low the output will be low. 

 

Figure 5: OR Gate 

 

XOR Gate: Exclusive-OR gate is similar to OR gate except if all inputs were high the output 

will be low (In the case of two inputs). 

 

Figure 6: XOR Gate 



TIME FOR THE PRACTICAL WORK 

 

In this lab, as it is the first lab we talked a bit about a lot of stuff you have already taken in the 

lecture, and we did a little revision, but this won’t be the case in the next labs, so you need 

to study the theoretical section of the course at home and come prepared to do practical 

work and feel the fun of this awesome course at the lab. 

In this lab, we are going to get familiar with the lab kits, devices, and other components you 

need to know about so you can even start your own small lab at home! 

 

KL-31001 Kit 
 

This kit will be our main testing kit, it just contains simple and yet powerful testing parts, this will 

make your life much easier in the lab, and you will use it to test your digital designs, we will 

learn about each section in the kit when we need it, but it should be easy for you to know 

what the section does by only looking at it! 

 

 

Figure 7: KL-31001 Kit 



Breadboard 
 

A breadboard is something similar to wires, but it is connected in a way to let you connect 

electronics devices in an easy way, this is mainly used for testing your designs and 

prototyping. 

 

 
Figure 8: Small Breadboard from outside 

 
Figure 9: Breadboard from inside 

 

 

There is also other types and sizes of breadboards, the next breadboard is just a bigger one 

the previously shown one (you can see it as two small breadboards). 

 

 

Figure 10: Breadboard 

 

As you can see there is usually a few horizontal lines connected together and more vertical 

lines, we use the horizontal lines for connecting the power, and the vertical lines for 

connecting the components together. 

Note: It is very important to buy a breadboard to build your small lab at home      . 

 



Integrated Circuits 
 

For now what you need to know about integrated circuits (IC) is that they are a packager for 

tiny electronic components connected together, every integrated circuit has a name for it, 

using this name you could search on the web how to use it and what every leg of it 

responsible for, I do really recommend to open your laptop at the lab and search for the 

datasheet for every IC I mention, using this method you will feel familiar with any IC you will 

see through your life! 

 

Figure 11: IC, Chip 

Simulation Software 
 

A simulator is a program that allows you to design and test your design without the actual 

need for building this design, simulating your design before building it is a very important task 

every engineer should do before wasting his time in building the design, in this lab we will use 

a simulator called “Logisim” it’s a free program you can download from here: 

https://sourceforge.net/projects/circuit/. 

After downloading the software, just double click it and try to figure out how you can build 

your design, it is as easy as MS Paint (Hover any button to see a bubble of its job). 

 

Figure 12: Logisim 

https://sourceforge.net/projects/circuit/


Task #1: Get familiar with Logisim (10 min solving, 2 min discussion) 
 

The purpose of this task is only to make you familiar with the simulator, you just need to 

connect and input directly to an output, and you should learn how to control the input. 

 

Figure 13: Input connected to an output 

 

Task #2: Adding gates and editing properties (10 min, 4 min) 
 

In this task you need to add an AND gate, this could be added from the left menu, under 

gates folder, after adding the gate change its properties from the left bottom menu, you 

need to edit the number of inputs to 2,  so the final output should look something like this. 

 

Figure 14: AND gate with two inputs 

Test this gate and test all the gates on page 4. 

 

 

 

 

 

 

 

 

 

 

END OF THE LAB 


