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PREFACE 

Technology has become an essential part of modern life, and 

among its many advancements, computer hardware forms the 

foundation of every computing system. Understanding 

hardware components, system organization, and their practical 

applications is crucial for students and professionals seeking 

knowledge in the field of computer technology. 

This book, Hardware Skills, has been carefully designed to 

provide learners with a clear and practical understanding of 

computer hardware concepts and system components. The 

contents of this book are systematically organized to introduce 

the fundamentals of personal computer systems, hardware 

organization, installation, configuration, and maintenance 

techniques. It aims to bridge the gap between theoretical 

concepts and hands-on hardware skills required in today’s 

technology-driven world. 

The chapters included in this book focus on essential areas 

such as PC overview, block diagrams, motherboard 

architecture, system units, SMPS, display units, keyboard 

interfaces, rear-side connectors, ROM BIOS organization, 

DOS diskette basics, floppy disk drives, and hardware 

installation and configuration procedures. These topics are 
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presented in a simple, structured, and learner-friendly manner 

to enhance technical understanding and practical knowledge. 

This book is intended to serve as a valuable resource for 

students, educators, and beginners in computer hardware and 

maintenance. It is our sincere hope that readers will develop 

confidence, technical competence, and a deeper interest in 

hardware technology through this work. 

We hope this book inspires learners to explore the field of 

computer hardware with curiosity, innovation, and practical 

understanding, enabling them to build a strong foundation for 

future technological advancements. 
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1.PC – PERSONAL COMPUTER SYSTEM OVERVIEW 

1.1 What is a computer? 

A computer is an electronic device that processes data according to 

instructions provided by software programs. It takes input (data), processes it 

using a central processing unit (CPU), stores information, and produces output 

(results) to perform various tasks. 

Basic Structure of Computers Computer Architecture in general covers 

three aspects of computer design namely: Computer Hardware, Instruction set 

Architecture and Computer Organization. Computer hardware consists of 

electronic circuits, displays, magnetic and optical storage media and 

communication facilities. Instruction set Architecture is programmer visible 

machine interface such as instruction set, registers, memory organization and 

exception handling. Two main approaches are mainly CISC (Complex 

Instruction Set Computer) and RISC (Reduced Instruction Set Computer) 

Computer Organization includes the high-level aspects of a design, such as 

memory system, the bus structure and the design of the internal CPU.  

 

Computer Types Computer is a fast electronic calculating machine which 

accepts digital input, processes it according to the internally stored instructions 

(Programs) and produces the result on the output device. The internal operation 

of the computer can be as depicted in the figure below: 
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1.1.2 Types of Computers 

Computers come in many shapes and sizes, each designed for a different task. 

Some are small, like your phone, and others are big. Here are the 10 types of 

computers. 

1. Microcomputer (Personal Computer) 

2. Minicomputer 

3. Mainframe Computer 

4. Supercomputer 

5. Server Computer 

6. Embedded Computer 

7. Workstation Computer 

8. Laptop 

9. Analog Computer 

10. Digital Computer 

11. Hybrid Computer 

1.Microcomputer (Personal Computer) 

A microcomputer is a small computer you can use at home or school.  

Types of microcomputers include personal computers (PCs) and laptops 

 

 

 
 

https://computerguidehub.com/microcomputer/
https://computerguidehub.com/types-of-microcomputer/
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Characteristics of Microcomputers 

It has the following characteristics: 

1. It is small in size. 

2. It is affordable. 

3. It is user-friendly. 

Uses of Microcomputers 

It is used for the following purposes: 

1. Do Homework 

2. Playing games 

3. Browsing the internet 

2.Minicomputer 

A minicomputer is a medium-sized computer bigger than a microcomputer but 

smaller than a mainframe. Examples include the PDP-11 and Data General 

Nova. 

Characteristics of Minicomputers 

It has the following characteristics: 

1. It is more significant than other computers. 

2. Many people use this at the same time. 

3. It is not expensive. 

 Uses of Minicomputers 

There are the following uses of minicomputers: 

1. It is used in factories. 

2. It is used in business. 

3. It is used in hospitals. 

 

https://computerguidehub.com/minicomputer/
https://computerguidehub.com/uses-of-minicomputer/
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3.Mainframe computers 

A mainframe computer is a super powerful computer that can do thousands of 

tasks at the same time, like the ones used in banks or airports. Examples of 

mainframe computers are the IBM Z-series. 

Characteristics of mainframe computers 

It consists of the following characteristics: 

1. It has a multi-user computer. 

2. Its size is large. 

3. It is more costly. 

Uses of mainframe computers 

Different uses of mainframe computers are as follows: 

1. It is used in banks. 

2. At airport 

3. It is used for a government database. 

 

 

4.Supercomputer 

A supercomputer is the most powerful type of computer in the world. It is faster 

and stronger than any other computer. It can solve problems and do calculations 

much faster. Examples include Summit and other supercomputers. Want to 

learn how it compares to other computers? Check out our detailed guide 

on Mainframe vs. Supercomputer. 

Characteristics of supercomputers 

Here are some characteristics of a supercomputer: 

1. It is a fast computer. 

2. It is a more powerful computer. 

3. Its size is huge. 

https://computerguidehub.com/what-is-a-mainframe-computer/
https://computerguidehub.com/examples-of-mainframe-computer/
https://computerguidehub.com/examples-of-mainframe-computer/
https://computerguidehub.com/supercomputer/
https://computerguidehub.com/examples-of-supercomputer/
https://computerguidehub.com/difference-between-mainframe-and-supercomputer/
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4. It is an expensive computer. 

Uses of supercomputers 

There are some uses of supercomputers: 

1. It is used in weather forecasting. 

2. It is used in medicine. 

3. It is also used in engineering. 

 

5.Server computer 

A server computer is a powerful computer that stores data and shares it with 

other computers. Examples of these computers are Dell PowerEdge and HP 

ProLiant. 

Characteristics of server computers 

The following are the characteristics of server computers: 

1. It is a powerful computer. 

2. It has a large storage. 

3. Multiple users use a server at the same time. 

Uses of server computers 

Different uses of server computers are as follows: 

1. It is used on the website. 

2. Companies use servers to store data.  

3. Servers help to send and receive emails for businesses, schools, etc. 

https://computerguidehub.com/computer-server/
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6.Embedded computer 

An embedded computer is a tiny computer that is part of another device. It helps 

the device do its job, like controlling a microwave or a car’s engine. You can 

see more examples of embedded computer in devices we use every day. 

Characteristics of embedded computers 

An embedded computer has the following characteristics: 

1. Its size is tiny. 

2. It is used only for specific purposes like controlling devices. 

3. It has low power. 

Uses of embedded computers 

Here are some uses of embedded computers: 

1. It is used in cars to control the engine and brakes. 

2. It is also used in home appliances. 

3. It is used in mobile phones to control touch screens or cameras. 

 

https://computerguidehub.com/examples-of-embedded-computers/
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7.Workstation Computer 

A workstation computer is a strong and fast computer used for special tasks. It 

is more powerful than regular computers. Workstation computers 

include Apple Mac Pro, Dell Precision, and HP Z Series. 

Characteristics of workstation computers 

A workstation computer has the following characteristics: 

1. It is fast.  

2. It has high memory. 

3. It has good graphics. 

Uses of workstation computers 

Here are some uses of workstation computers: 

1. It is used to make models and create designs. 

2.  Video editors use this to edit video. 

3. Scientists use workstations to study data and run complex 

experiments. 

 

8.Laptop 

A laptop is a small device that can be used anywhere. Examples include the HP 

Spectre and Dell Inspiron. Laptops come in different styles and purposes. To 

learn more, explore the various types of laptop computers. 

Characteristics of a laptop 

Here are some characteristics of the laptop: 

1. Portable 

2. Built-In-Keyboard 

https://computerguidehub.com/what-is-workstation-computer/
https://computerguidehub.com/what-is-workstation-computer/
https://computerguidehub.com/uses-of-workstation-computer/
https://computerguidehub.com/laptop/
https://computerguidehub.com/types-of-laptop-computers/


 

8 | P a g e  
 

3. Battery Powered 

Uses of a laptop 

There are the following uses of the laptop: 

1. Typing 

2. Watching Videos 

3. Browsing the Internet 

 

9.Analog computer 

This is a type of computer that uses physical measurements, like electricity, to 

solve problems. Examples include thermometers and speedometers. 

Characteristics of analog computers 

An analog computer contains the following characteristics: 

1. Uses Physical Measurements 

2. Continuous Data 

3. Fast for Certain Tasks 

Uses of analog computers 

Analog computers help in many real-life tasks. You can also see 20 examples 

of analog computer to know how these machines work in different areas. 

Here are some uses of analog computers: 

1. Measuring Temperature 

2. Measuring Speed 

3. Controlling Machines 

https://computerguidehub.com/analog-computer/
https://computerguidehub.com/examples-of-analog-computer/
https://computerguidehub.com/examples-of-analog-computer/
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10.Digital computer 

It is a type of computer that uses numbers to process information. Examples 

include laptops and smartphones. 

Characteristics of digital computers 

A digital computer has the following characteristics: 

1. The process uses numbers (0, 1). 

2. Very fast 

3. Stores data 

Uses of digital computers 

There are some uses of digital computers: 

1. Playing Games 

2. Writing 

3. Browsing the Internet 

 

https://computerguidehub.com/what-is-digital-computer/
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11.Hybrid computer 

It is a type of computer that offers the functionality of both digital and analog 

computers. Examples include hospital patient monitors. If you’re curious to 

know more, check out these examples of hybrid computers. 

Characteristics of Hybrid Computers 

Here are some characteristics of hybrid computers, which are as follows: 

1. A mix of analog and digital 

2. Handles Different Data 

3. Fast and Flexible 

 

Uses of hybrid computers 

Hybrid computers are used for different purposes that are as follows: 

1. Patient Monitoring 

2. Space Missions 

3. Weather Forecasting 

 

 
1.1.2 Types of Computers (Quick Overview Table) 

Here is a quick overview of the main types of computers, their key features, and 

real-life examples. 

https://computerguidehub.com/examples-of-hybrid-computer/
https://computerguidehub.com/what-is-hybrid-computer/


 

11 | P a g e  
 

Type of 

Computer 
Size Power Example 

Microcomputer Small Low–Medium PC, Laptop 

Minicomputer Medium Medium 
PDP-11, Data 

General Nova 

Mainframe 

Computer 
Very Large Very High 

Banks, 

Airports 

Supercomputer Huge Highest 

Weather, 

Space 

Research 

Server 

Computer 
Large High 

Dell 

PowerEdge, 

HP ProLiant 

Embedded 

Computer 
Tiny Low 

Car Engine, 

Microwave 

Laptop Small Medium 
HP Spectre, 

Dell Inspiron 

Analog 

Computer 
Varies Low–Medium 

Speedometer, 

Thermometer 

Digital 

Computer 
Small–Large Medium–High 

PC, 

Smartphone 

Hybrid 

Computer 

Medium-

Large 
High 

Hospital 

Patient 

Monitor 

Microcomputer Small Low–Medium PC, Laptop 

Minicomputer Medium Medium 
PDP-11, Data 

General Nova 

Mainframe 

Computer 
Very Large Very High 

Banks, 

Airports 

Supercomputer Huge Highest 

Weather, 

Space 

Research 
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1.1.3 Which Computer is Best? (Quick Reference) 

Here is a quick reference to help you choose the best type of computer for 

different users and purposes. 

User / Purpose 
Best Type of 

Computer 
Reason 

Students Microcomputer / 

Laptop 

Portable, easy to use, 

affordable, and can 

run educational 

software. Small Office / 

Business 

Minicomputer / 

Server 

Can handle multiple 

users and store 

company data 

efficiently. 
Banks / Airports / 

Govt 
Mainframe Computer Very powerful and 

secure for processing 

large amounts of data. 

Scientific Research / 

Space 

Supercomputer / 

Hybrid 

Extremely fast and 

accurate for complex 

calculations and 

simulations. 

Professional / 

Designers 

Workstation 

Computer 

High-performance 

and advanced 

graphics, suitable for 

design and video 

editing. 1.1.4 How does the Software Work with Hardware?  

When you give input (e.g., typing a letter on a keyboard), the hardware 

(keyboard) sends this input to the software. The software then converts the 

input into a machine-readable language (binary) that the CPU can process. 

The output (e.g., the letter ‘A’) is then displayed on the screen as a result of 

this process. 

Example Process: 

1. You press the Shift key and the A key on your keyboard. 
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2. The software translates this into machine code and tells the CPU that the 

letter ‘A’ should be displayed. 

3. The CPU processes the input, and the monitor shows the letter 'A'. 

 

1.1.5 GENERATION OF COMPUTERS  

Development of technologies used to fabricate the processors, memories and 

I/O units of the computers has been divided into various generations as given 

below: 

 • First generation • Second generation • Third generation • Fourth generation 

• Beyond the fourth generation 

1) First generation: 1946 to 1955:  

 Computers of this generation used Vacuum 

Tubes. The computes were built using stored program concept. 

 Ex: ENIAC, EDSAC, IBM 701. Computers of this age typically used about ten 

thousand vacuum tubes. They were bulky in size had slow operating speed, 

short life time and limited programming facilities.  

2) Second generation: 1955 to 1965:  

 Computers of this generation used the 

germanium transistors as the active switching electronic device. Ex: IBM 7000, 

B5000, IBM 1401. Comparatively smaller in size About ten times faster 

operating speed as compared to first generation vacuum tube based computers. 

Consumed less power, had fairly good reliability. Availability of large memory 

was an added advantage. 

3) Third generation: 1965 to 1975:  

The computers of this generation used the Integrated Circuits as the active 

electronic components. 

Ex: IBM system 360, PDP minicomputer etc. They were still smaller in 

size. They had powerful CPUs with the capacity of executing 1 million 

instructions per second (MIPS). Used to consume very less power 

consumption.  
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4) Fourth generation: 1976 to 1990:  

 The computers of this generation used the LSI 

chips like microprocessor as their active electronic element. HCL 

horizen III, and WIPRO’S Uniplus+ HCL’s Busybee PC etc. They used 

high speed microprocessor as CPU. They were more user friendly and 

highly reliable systems. They had large storage capacity disk memories.  

 

5)  Beyond Fourth Generation: 1990 onwards:  

 Specialized and dedicated VLSI chips are used 

to control specific functions of these computers. Modern Desktop PC’s, 

Laptops or Notebook Computers. 

1.2. Block Diagram of a Computer 

 

• This is a graphical view of a computer wherein the main parts of the 

computer system are depicted and the relationship between them 

indicated. 

• Conveys an easy method on how some of the substructures like the 

Input Unit, Central Processing Unit, and Memory Unit jointly work to 

undertake computing operations. 

• Each block or unit of the diagram performs particular tasks for an 

integrated system whereby all blocks or units are well coordinated to 

run the system. 
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• This diagram simplifies the intricate organizational structures of a 

computer by bringing out the main functional blocks to help in 

understanding computer architecture and operations. 

• Starting from inputting data into the system, calculating, and storing 

data, this block diagram gives a fundamental knowledge of how a 

computer processes commands 

1.2.1 The Major Components of the Block Diagram of Computer System 

Are: 

1. Input Unit 

 

• The input unit is that central component in the computer through which 

all data to be processed must pass. 

• As an intermediary between the user and the computer system, it 

enables the user to feed instructions and data into the computer system. 

Major Functions of the Input Unit: 
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The input unit serves three main functions: 

• Take the data to be processed by the user: The input unit takes data, 

commands, and programs from the user in one or the other manner 

through a keyboard, mouse, scanner, or even through the 

microphone. 

• Convert the given data into machine-readable form: The data input from 

the user is often in human-readable format while the input unit 

translates it to binary form, which can be processed by computer. 

• Transmit the converted data into the main memory of the computer: If it 

is converted to binary form it moves to the main memory and remains 

inactively waiting for the CPU to process it. 

 

The input unit is essential to the system because without it the user will not be 

able to exercise any control over the computer. 

2. Central Processing Unit (CPU) 

 

• Let’s start by defining some key elements of a computer: the Central 

Processing Unit, commonly called CPU – is the brain of a computer. 

• It is mainly used for fixing instructions as well as for processing the 

data. The CPU is composed of two key units: those are the Control Unit 

(CU) and the Arithmetic and Logic Unit (ALU). 
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• The acronyms mentioned above work hand in hand to control all 

activities of the computer. 

(1) Control Unit (CU): 

• CU controls and supervises all operations within the computer. 

• As we know, it indicates what the several components of a 

microprocessor including the ALU and memories should do when 

supplied with certain instructions. 

• The CU does not perform calculations, but it breaks in the appropriate 

instructions within the stipulated time. 

(2) Arithmetic And Logic Unit (ALU): 

• The Arithmetic and Logic Unit performs all the mathematical 

calculations (such as addition, subtraction, multiplication, and division) 

and logical operations (such as comparisons). 

• The ALU is crucial for tasks that require decision-making, as it helps 

the computer compare values, compute outcomes, and make logical 

deductions. 

• Altogether, the CU and ALU are responsible for data processing within 

a CPU as the last ones bear all the loads of the work. 

4. Memory Unit 
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• The memory unit of a computer is the unit where data and instructions 

are stored. This storage can be short-term or long-term depending on 

the nature of the memory circuit used for storage. 

• The memory unit itself is needed for storage of both the data that is 

being processed and the instruction that the CPU is required to execute. 

There are two main types of memory: 

(i) Primary Memory: 

• Primary memory is sometimes called RAM or Random Access 

Memory, it is primary and also volatile, which means that all data stored 

in it will be forgotten when the computer is turned off. 

• Cache memory also known as primary memory is accountable for 

storing data and instructions in the CPU that are frequently used while 

processing. 

• This one has a high speed to allow fast retrieval of data, thus making 

the system efficient. 

(ii) Secondary Memory: 

• Secondary memory includes; hard disk drives, flashes, CDs or DVDs, 

and USB drives. This is a volatile type of memory and is not able to 

store data when the computing device is switched off. 

• Secondary memory holds a vast quantity of data that is not directly 

accessed by the CPU at any time but often calls for eventual use. 

• It is slower compared to primary memory but is used for storing files, 

applications, and operating systems for the long term. 
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• 4. Output Units 

 

• This unit consists of presenting the results of data processing on a 

computer to the user or the end consumer of the product. 

• The output unit takes the data that has been processed in the machine-

understandable form and translates it into a form comprehensible to the 

user. 

• Examples of output devices are monitors, printers, and speakers. It 

means that the output unit is a part of the computing process and is an 

interface that provides information about the result of the computing 

process. 

Functions of the Output Unit: 

• Convert machine-readable data into human-readable form: After the data 

has been analysed in the CPU it is reformatted in the output unit to 

form items that can be understood by the user in the form of text, 

images, sound, etc. 

• Deliver processed results to the user: Converted data is then presented 

to the output device that shows the user the result of the commands 

they gave the computer. 

This unit closes the loop between the user and the computer, ensuring effective 

communication between them by delivering the final product of the 

computational process. 
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1.3.PG SYSTEM UNIT 

A PG system unit likely refers to the "Processing" or "Program" system 

unit (the computer case) and its key components, which include 

the motherboard, CPU (Central Processing Unit), RAM (memory), storage 

(HDD/SSD), GPU (Graphics), power supply, and fans, all housed in a case, 

managing data and executing instructions for the computer's functions. "PG" 

isn't a standard acronym but often relates to processing, graphics, or programs 

within the hardware.  

1.3 1. SYSTEM UNIT 

The system unit is the core of a computer system; it thinks and tells the 

computer what to do. The most important of this components is the 

motherboard that contents Central Processing Unit ( CPU) or microprocessor 

, which acts as the "brain" of your computer. Another computer is Random 

Access Memory ( RAM), which temporarily stores information that CPU uses 

while the computer is on. Information stored in RAM is erased when the 

computer is turned off. 

Two parts of the system Unit 

(1) External Parts: these are the parts that are found outside 

the system unit. 

• Power Switch – used to turn the computer on and off. 

• Disk Drive – where diskettes are inserted. 

• Casing – a metal cover that protects all the parts inside the unit. 

• Reset Switch- used to restart the computer. 

• LED- the lights found in front of the system unit. 

• UBS 

(2) Internal Parts : these are the parts that are found inside 

the system unit. 

https://www.google.com/search?q=system+unit&oq=PG+system+unit&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQIxgnMgYIAhAjGCcyCAgDEAAYFhgeMggIBBAAGBYYHjINCAUQABiGAxiABBiKBTINCAYQABiGAxiABBiKBTIKCAcQABiABBiiBDIKCAgQABiABBiiBDIKCAkQABiABBiiBNIBCTMyMTJqMGoxNagCDLACAfEFlTJuhTv2rSvxBZUyboU79q0r&sourceid=chrome&ie=UTF-8&mstk=AUtExfAcG7Mzplp7hiZJZv-gBOxBHDCjU4mvDqnGiBy42qmUxzyv82EuuqXQVTJ1G7UH34ClIziauFOETT5hsdv2VsT-0SXRJ4CMcC-vPBvEYSnqQP4d7Q6zO3zwSbX6sHf7hNX3w57CpbIXPK6Rf1hOiUhqRg8_7BaJcHuKdqAgSAaCSqlfjweu1GcMsd0rmv_QMN0hWRZeXF92fn2OPIrKaSl6gEtpMEJCjYuGgaf7iLQ7JpY6xM8MjYZ-ZOqiqYLQhNtwKrEgYwgH1NeZ9DO-Rqwi&csui=3&ved=2ahUKEwj6i9LAxPSRAxWx3TgGHXKhIUkQgK4QegQIARAB
https://www.google.com/search?q=system+unit&oq=PG+system+unit&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQIxgnMgYIAhAjGCcyCAgDEAAYFhgeMggIBBAAGBYYHjINCAUQABiGAxiABBiKBTINCAYQABiGAxiABBiKBTIKCAcQABiABBiiBDIKCAgQABiABBiiBDIKCAkQABiABBiiBNIBCTMyMTJqMGoxNagCDLACAfEFlTJuhTv2rSvxBZUyboU79q0r&sourceid=chrome&ie=UTF-8&mstk=AUtExfAcG7Mzplp7hiZJZv-gBOxBHDCjU4mvDqnGiBy42qmUxzyv82EuuqXQVTJ1G7UH34ClIziauFOETT5hsdv2VsT-0SXRJ4CMcC-vPBvEYSnqQP4d7Q6zO3zwSbX6sHf7hNX3w57CpbIXPK6Rf1hOiUhqRg8_7BaJcHuKdqAgSAaCSqlfjweu1GcMsd0rmv_QMN0hWRZeXF92fn2OPIrKaSl6gEtpMEJCjYuGgaf7iLQ7JpY6xM8MjYZ-ZOqiqYLQhNtwKrEgYwgH1NeZ9DO-Rqwi&csui=3&ved=2ahUKEwj6i9LAxPSRAxWx3TgGHXKhIUkQgK4QegQIARAB
https://www.rossmoyneshs.wa.edu.au/mod/resource/view.php?id=7327
https://www.google.com/search?q=CPU&oq=PG+system+unit&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQIxgnMgYIAhAjGCcyCAgDEAAYFhgeMggIBBAAGBYYHjINCAUQABiGAxiABBiKBTINCAYQABiGAxiABBiKBTIKCAcQABiABBiiBDIKCAgQABiABBiiBDIKCAkQABiABBiiBNIBCTMyMTJqMGoxNagCDLACAfEFlTJuhTv2rSvxBZUyboU79q0r&sourceid=chrome&ie=UTF-8&mstk=AUtExfAcG7Mzplp7hiZJZv-gBOxBHDCjU4mvDqnGiBy42qmUxzyv82EuuqXQVTJ1G7UH34ClIziauFOETT5hsdv2VsT-0SXRJ4CMcC-vPBvEYSnqQP4d7Q6zO3zwSbX6sHf7hNX3w57CpbIXPK6Rf1hOiUhqRg8_7BaJcHuKdqAgSAaCSqlfjweu1GcMsd0rmv_QMN0hWRZeXF92fn2OPIrKaSl6gEtpMEJCjYuGgaf7iLQ7JpY6xM8MjYZ-ZOqiqYLQhNtwKrEgYwgH1NeZ9DO-Rqwi&csui=3&ved=2ahUKEwj6i9LAxPSRAxWx3TgGHXKhIUkQgK4QegQIARAD
https://www.google.com/search?q=RAM&oq=PG+system+unit&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIGCAEQIxgnMgYIAhAjGCcyCAgDEAAYFhgeMggIBBAAGBYYHjINCAUQABiGAxiABBiKBTINCAYQABiGAxiABBiKBTIKCAcQABiABBiiBDIKCAgQABiABBiiBDIKCAkQABiABBiiBNIBCTMyMTJqMGoxNagCDLACAfEFlTJuhTv2rSvxBZUyboU79q0r&sourceid=chrome&ie=UTF-8&mstk=AUtExfAcG7Mzplp7hiZJZv-gBOxBHDCjU4mvDqnGiBy42qmUxzyv82EuuqXQVTJ1G7UH34ClIziauFOETT5hsdv2VsT-0SXRJ4CMcC-vPBvEYSnqQP4d7Q6zO3zwSbX6sHf7hNX3w57CpbIXPK6Rf1hOiUhqRg8_7BaJcHuKdqAgSAaCSqlfjweu1GcMsd0rmv_QMN0hWRZeXF92fn2OPIrKaSl6gEtpMEJCjYuGgaf7iLQ7JpY6xM8MjYZ-ZOqiqYLQhNtwKrEgYwgH1NeZ9DO-Rqwi&csui=3&ved=2ahUKEwj6i9LAxPSRAxWx3TgGHXKhIUkQgK4QegQIARAE
https://www.hp.com/my-en/shop/tech-takes/post/most-important-computer-components
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Motherboard – a large printed circuit board where the processors, cards, 

and memory chips are placed. 

 

Micro processing- known as the CPU. It is the brain of the computer. Many 

computers making cup, such that Intel, AMD and IBM. 

 

ROM and RAM. 

 

Power Supply- it gives the system unit power to process commands. 

https://www.google.iq/url?sa=i&url=https://www.computerhope.com/jargon/m/mothboar.htm&psig=AOvVaw3k8cEqgp5oIL6ogVmHRcBK&ust=1583445901183000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDvnu3pgegCFQAAAAAdAAAAABAD
https://www.google.iq/url?sa=i&url=https://computer.howstuffworks.com/microprocessor2.htm&psig=AOvVaw3O8LHkXxXuu3PgZCrCbQHB&ust=1583446243407000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCIjS85LrgegCFQAAAAAdAAAAABAV
https://www.google.iq/url?sa=i&url=https://tijeii.wordpress.com/2017/02/28/differencences-between-rom-and-ram-memory/&psig=AOvVaw2fVk1IuBTeLDtl_UgxIq08&ust=1583447045772000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLCFlY_ugegCFQAAAAAdAAAAABAO
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• Fan – it cools the microprocessor inside the 

system unit to avoid overheating. 

• Hard Disk- disk that can store a lot of information. 

• Video Card- it generates the visual output from 

your system to the monitor. 

 

• Slots- for card are inserted. 

• System Clock- controls the timing within a computer, 

and help determine the speed of the implementation of 

computer operations are measured in HZ, which 

represents one pulse per second, so measured in 

Megahertz measured by the fact that the computer result 

in millions of pulses per second . 

• System clock battery- it keeps the computer clock 

accurate even if it is turned off. 

https://www.google.iq/url?sa=i&url=https://junchen-tech.en.made-in-china.com/product/gydQLZPvAYhR/China-230W-ATX-Switching-Computer-Power-Supply-230W-PC-Power-Supply.html&psig=AOvVaw1vctsAuyfIZOww-r57mZAT&ust=1583688712059000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCKCvmrLyiOgCFQAAAAAdAAAAABAS
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Central Processing Unit ( CPU) 

This unit consists of the following parts 

• Control Unit- controls all the operation that are performed by the CPU. 

• Arithmetic Logic Unit (ALU) – is mainly used to perform arithmetic 

and logical operations. 

• Main Memory Unit (MMU) - is used to store data and information. 

• RAM (Random Access Memory). 

• ROM ( Read only Memory ) 

• Secondary Memory. 

 1.3.3 Type of Memory: 

1. Main Memory Unit (MMU) 

2. Secondary Memory 

1.Main Memory Unit (MMU):-  

This is where all the important commands and 

instructions are placed. 

Kinds of Main Memory:- 

(i).RAM (Random Access Memory: It is a place where all 

programs and data in current use are kept for easy access. It is also 

known as "temporary memory". All information stored here will 

be erased when you turn off the computer. Its speed to computer a 

command is called computer access time (CAS) and is measured 

in nanoseconds (one billionth). 

There are different areas where RAM may be used: 

• System RAM. 

• Video Sound Cards. 

• Cache RAM. 
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(ii)ROM ( Read Only Memory) : ROM stands for Read Only 

Memory. The memory from which we can only read but cannot write 

on it. This type of memory is non-volatile. The information is stored 

permanently in such memories during manufacture. A ROM stores such 

instructions that are required to start a computer. 

 

2.Secondary Memory 

This supports the main memory. It also stores data and information 

for future use. 

Type of Secondary Memory 

 Hard disk drive:- It acts as a giant disk inside the system unit. 

It has a bigger storage capacity compared to a floppy disk. It 

can provide long-term data storage inside the computer. 

 Disks:- these are round and flat disks used for saving and 

entering data during processing. 

 Compact disk:-It can be carried anywhere. It is less expensive 

than the hard disk. It can store more information than the 

floppy disk. 

 DVD:- (digital versatile disk or digital video disk). 

 CD- ROM:- (Compact Disc- Read- Memory) 

Types of compact Disk 

• CD-ROM:- (Compact Disk Read Only Memory): Read 

https://www.google.iq/url?sa=i&url=https://www.informationq.com/computer-memory-management/&psig=AOvVaw2fVk1IuBTeLDtl_UgxIq08&ust=1583447045772000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCLCFlY_ugegCFQAAAAAdAAAAABAI


 

25 | P a g e  
 

CD_ROM and CD_R. 

• CD_ROM multi- read: Read CD-ROM, CD-R. 

• CD_R (Compact Disk Recordable): read CD-ROM and CD-R Write 

once on special disks named CD-R. 

• CD-RW (Compact Disk Rewritable):- Read CD- ROMs and CD-

R write and re-write on special disks (CD-RW). 

• DVD-RAM (Digital Versatile Disk Random Access Memory):- 

Reads all CD formats. Reads DVD ROM. Read and writes DVD 

disks, ex. DVD-R, DVD-RW. 

 

Floppy disk (A):- (or diskette) it is a small ( 1.43MB. 3.5 inch), removable 

storage device. It is less expensive compared to a hard disk drive and the 

compact disk. 

ZIP disks :- are similar to floppy disks, except that they are much faster, 

and have greater capacity. 

Network Storage:-  is secondary or tertiary storage attached 

directly to a network which another computer can open copy or 

read files from. 

Memory Card and Flash Memory:- that can be used in digital 

cameras and laptop. 
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1.3.4 Ports:  

 
The slots into which you plug the cable. The fissure shows 

different ports at the back of the system unit below. 

 

1.4. Computer Layout (Functional Organization of a Computer) 

A computer layout refers to the functional organization of a computer 

system, showing how different components are arranged and how they interact 

to process data and produce output. 

 

 

https://www.google.iq/url?sa=i&url=https://www.dell.com/ae/ar/business/p/inspiron-17-7737/pd&psig=AOvVaw3aJQIzp8wAE8kRp8t4gGdE&ust=1583701865216000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCNCUo7ajiegCFQAAAAAdAAAAABAR
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1.4.1 Components of a Computer 

The functional components of a digital computer include the Input Unit, 

which takes in data; the CPU, which processes data with its Control Unit 

(CU), Arithmetic Logic Unit (ALU), and Registers; the Memory Unit, which 

stores data temporarily (RAM) or permanently (HDD/SSD); the Output Unit, 

which displays results; and the Bus System, which connects and transfers data 

between components. These parts work together to execute tasks and provide 

results. 

 

 
 

1.4.1 Functional Components of Computer 

The functional components of a computer are the key parts that work together 

to process and manage data. These include the Input Unit for receiving data, 

the CPU for processing it, the Memory Unit for storing information, 

the Output Unit for displaying results, and the Bus System that connects all 

parts. These components help the computer perform tasks efficiently. 

1. Input Unit: 

• Purpose: Captures data and instructions from users or external sources. 

• Function: Converts user input into binary signals that the computer can 

process. 

• Common Devices (2025): 

o Keyboard, Mouse, Touchscreens 

o Scanners, Sensors, Stylus pens 

o Voice Assistants (e.g., Siri, Alexa) 
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o Biometric devices (face/fingerprint recognition) 

o Iot-based inputs from smart devices 

 

2. Central Processing Unit (CPU) – The Brain of the Computer 

The CPU executes instructions and controls all internal operations. In 2025, 

CPUs will often have multiple cores and threads to handle parallel processing 

efficiently. 

Components of CPU: 

a. Arithmetic Logic Unit (ALU) 

• Performs arithmetic operations (add, subtract, multiply, divide). 

• Handles logical operations (comparison, decision-making). 

• Supports AI/ML tasks using built-in vector/matrix operations (in modern 

CPUs). 

b. Control Unit (CU) 

• Directs the operations of all computer parts. 

• Decodes instructions and coordinates data flow. 

• Sends control signals to memory and I/O devices. 

c. Registers 

• High-speed memory locations within the CPU. 

• Temporarily store instructions, addresses, and intermediate data. 

• Examples: Accumulator, Instruction Register, Program Counter, Address 

Register. 

• Modern CPUs include 64-bit or even 128-bit registers for faster 

processing. 

3. Memory / Storage Unit 

The memory unit holds data and instructions before, during, and after 

processing. 

a. Primary Memory (Main Memory): 

• RAM (Random Access Memory): Temporarily stores data during 

execution. 

o Types in 2025: DDR5, LPDDR5X, and emerging MRAM. 

• ROM (Read-Only Memory): Stores boot-up instructions and firmware. 
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• Cache Memory: Ultra-fast memory between CPU and RAM (L1, L2, L3 

levels). 

b. Secondary Storage: 

• Used for long-term data storage. 

• Examples: SSDs (NVMe drives), HDDs, flash drives, and cloud storage. 

• Modern Trend: Use of Cloud Integration and hybrid storage models. 

4. Output Unit 

• Purpose: Converts processed data (binary) into a form users can 

understand. 

• Examples: 

o Visual: Monitors (LED, OLED, 4K/8K displays) 

o Print: Printers (Inkjet, Laser, 3D Printers) 

o Audio: Speakers, Headphones 

o Haptic: Vibration feedback devices 

• Emerging Tech: AR/VR headsets, voice-based output, Braille displays 

for accessibility 

 

1.4.2 Interconnection between Functional Components 

A computer consists of an input unit that takes input, a CPU that processes the 

input and an output unit that produces output. All these devices communicate 

with each other through a common bus. A bus is a transmission path, made of a 

set of conducting wires over which data or information in the form of electric 

signals is passed from one component to another in a computer. The bus can be 

of three types – Address bus, Data bus and Control Bus.  

 

The following figure shows the connection of various functional components:  
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The address bus carries the address location of the data or instruction. The data 

bus carries data from one component to another, and the control bus carries the 

control signals. The system bus is the common communication path that carries 

signals to/from the CPU, main memory and input/output devices. The 

input/output devices communicate with the system bus through the controller 

circuit, which helps in managing various input/output devices attached to the 

computer. 

 

The functional components of a computer work in unison to process data and 

perform tasks efficiently. Each component, from the input and output units to 

the CPU, memory, and bus system, has a crucial role in handling information, 

carrying out calculations, and delivering results. Understanding how these 

components interact helps us appreciate how a computer operates and how its 

hardware and software collaborate to perform complex functions. 

 

1.5. Lower Model or Lower-End PC  

Introduction 

• A Lower-End PC is a personal computer designed with basic 

hardware specifications to perform simple and routine computing 

tasks. These systems are economical and commonly used in schools, 

offices, homes, and small organizations where advanced performance 

is not required. 
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• Lower-end PCs focus on cost efficiency, low power consumption, 

and basic functionality rather than high speed or advanced graphics 

performance. 

Hardware Configuration of a Lower-End PC 

a) Processor (CPU) 

• Uses a basic processor (e.g., entry-level Intel or AMD processors) 

• Low clock speed 

• Suitable for simple calculations and instructions 

b) Memory (RAM) 

• Usually 2 GB to 4 GB RAM 

• Enough for basic multitasking 

• Cannot support heavy applications 

c) Storage 

• Hard Disk Drive (HDD) or low-capacity SSD 

• Used to store operating system, files, and applications 

d) Motherboard 

• Basic motherboard with limited expansion slots 

• Supports only essential components 

e) Graphics 

• Uses integrated graphics 

• Not suitable for gaming or graphic-intensive tasks 

f) Input Devices 

• Keyboard 

• Mouse 

g) Output Devices 

• Monitor 
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• Printer 

• Speakers 

 Software Used in Lower-End PC 

• Operating Systems like Windows, Linux 

• Basic software such as: 

o Word processors 

o Spreadsheet applications 

o Web browsers 

o Media players 

Uses of a Lower-End PC 

      Lower-end PCs are mainly used for: 

1. Word processing and document typing 

2. Internet browsing and email communication 

3. Online classes and learning 

4. Data entry and office work 

5. Accounting and billing applications 

6. School and college computer labs 

Advantages of a Lower-End PC 

• Low cost and affordable 

• Easy to use for beginners 

• Consumes less power 

• Low maintenance cost 

• Suitable for basic computing needs 

Limitations of a Lower-End PC 

• Low processing speed 

• Limited memory and storage 

• Not suitable for gaming 

• Cannot run heavy software 

• Poor performance in multitasking 
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Comparison with High-End PC 

Lower-End PC   High-End PC 

Low cost High cost 

Basic processor Advanced processor 

Limited RAM High RAM 

Integrated graphics Dedicated graphics 

Used for basic tasks Used for advanced tasks 

   

Applications in Real Life 

• Government offices 

• Educational institutions 

• Small businesses 

• Cyber cafés 

• Home users 

A lower-end PC is an economical and practical computing solution for users 

who need a computer only for basic tasks. Though it has performance 

limitations, it is widely used due to its low cost, simplicity, and efficiency. 

1.6 Motherboard  

Imagine your computer as a big city, and the motherboard as the main road 

system connecting all the important buildings—like the CPU (the brain), 

RAM (the memory), and storage (the library). Without the motherboard, these 

parts couldn’t talk to each other, and your computer wouldn’t work. 

 

Why Are Motherboards Important? 

Motherboards are the backbone of any computer. Here’s why they rock: 
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• Connect Everything: They link all parts, so your CPU, RAM, and 

storage can work together. 

• Power Supplier: They send electricity to every component. 

• Upgrade Friendly: Expansion slots let you add new parts, like a better 

graphics card for gaming. 

 

How Does a Motherboard Work? 

The motherboard is the main circuit board of a computer. It connects all parts 

of the computer and helps them communicate with each other. 

When the computer is turned ON, the power supply sends electricity to the 

motherboard. The motherboard then supplies power to all connected 

components. 

The motherboard uses data buses to transfer information between its parts. Data 

is transferred in the form of binary signals (0s and 1s). 

Working of Northbridge and Southbridge 

• Northbridge connects high-speed components like the CPU, RAM, 

and graphics card (PCIe/AGP). 

o RAM sends data to the CPU through the northbridge. 
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• Southbridge controls slower devices like USB, SATA, BIOS, and 

PCI slots. 

• The BIOS starts the computer and checks hardware when the system 

is powered on. 

All components communicate using electrical signals, which are translated so 

each part can understand the data. 

 

• It is a hub of a computer system. 

1.6.1 Components of the Motherboard  

The motherboard is made of plastic and silicon and acts as the hub of the 

computer system. 

Main Components: 

• CPU Slot: Holds the CPU (processor). It connects the CPU to the 

motherboard and has a lock and heat sink for safety. 

• RAM Slot: Used to install RAM. A motherboard may have two or 

more RAM slots. 

• Expansion Slot: Allows adding extra cards like video, sound, or 

network cards (PCI, AGP, etc.). 
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• Capacitor: Stores and releases electrical energy to maintain stable 

power. 

• Inductor (Coil): Stores energy in magnetic form and controls current 

flow. 

• Northbridge: Connects CPU, RAM, and graphics card for fast data 

transfer. 

• Southbridge: Controls input/output devices like USB, hard disk, and 

BIOS. 

• USB Port: Used to connect devices like keyboard, mouse, and pen 

drive. 

• PCI Slot: Used to connect hardware like sound cards, network cards, 

and modems. 

• AGP Slot: Used to connect graphics cards for display output. 

• Heat Sink: Absorbs and removes heat from the CPU to keep it cool. 

• Power Connector: Supplies power from the power supply to the 

motherboard. 

• CMOS Battery: Provides backup power to store date, time, and BIOS 

settings. 

• Integrated Circuits (ICs): Used for data processing and control 

functions. 

1.6.2 Types of Motherboard 

 

Types of Motherboards  

There are many types of motherboards based on size, design, and usage. 
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1. Advanced Technology (AT) Motherboard 

• One of the oldest types of motherboards. 

• Uses six-pin power connectors, which are difficult to connect 

correctly. 

• Widely used during the 1980s and 1990s. 

• Production continued till the early 2000s. 

• Now obsolete and not used in modern computers. 

2. Standard ATX Motherboard 

• Size: 305 × 244 mm (may vary by manufacturer). 

• Most commonly used motherboard today. 

• Provides more expansion slots. 

• Supports up to 4 RAM slots. 

• Has multiple PCIe slots for graphics cards. 

• Offers more USB and connectivity ports. 

• Larger size allows better airflow and cooling. 

3. Micro ATX Motherboard 

• Size: 244 × 244 mm (may vary). 

• Smaller than Standard ATX. 

• Has fewer slots and ports. 

• Limited support for upgrades like extra RAM or GPU. 

• Suitable for basic users who need fewer connections. 

4. Mini ITX Motherboard 

• Very small-sized motherboard. 

• Size: 17 × 17 cm. 

• Developed in the 2000s. 

• Used in compact and small form factor PCs. 

• Limited expansion options. 

5. BTX Motherboard 

• Full form: Balanced Technology Extended. 
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• Designed to handle high power and heat. 

• Focused on better cooling and airflow. 

• Developed by Intel. 

• Discontinued in the mid-2000s due to low demand. 

1.7. Daughter Board 

• A daughter board is a secondary printed circuit board (PCB) that 

connects to a larger mainboard or motherboard to expand the system’s 

functions. Think of it as an add-on card or module. 

•  It doesn’t work alone but works in combination with a central PCB. It 

often contains components such as integrated circuits, connectors, 

sensors, or specialized chips. 

• These boards are commonly used when the system needs modular 

features, like upgrading ports, adding wireless capabilities, or 

supporting additional I/O.  

• For example, in a test system, you might use one daughter board for 

analog inputs and another for digital outputs. 

 

What Is Another Name for a Daughter Board 

Daughter boards are known by different names depending on their role or 

industry. Some common synonyms include: 

• Daughter card 

• Mezzanine board 

https://www.bestpcbs.com/blog/2025/07/what-are-daughter-boards-daughter-board-vs-motherboard/
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• Add-on board 

• Expansion board 

• Piggyback board 

All these terms describe the same core idea—a smaller board that connects to 

and works with a larger one. 

Types of Daughter Boards and Their Functions 

A daughter board is a secondary printed circuit board (PCB) that connects to 

the motherboard (mainboard) to extend or enhance the system’s 

functionality. Daughter boards allow modular design, easy upgrades, and 

flexibility without redesigning the entire motherboard. 

RAM DIMMs (Dual Inline Memory Modules) 

 

RAM DIMMs are daughter boards that are inserted into memory slots on the 

motherboard. They increase the system’s main memory, enabling the computer 

to run programs smoothly and handle multitasking efficiently. 

 

Modern DIMMs such as DDR4 and DDR5 are available in various capacities 

and speeds. One of their key advantages is that they can be easily replaced or 

upgraded, making memory expansion simple and cost-effective. 

 

2. Storage Expansion Boards 

Storage expansion boards allow the connection of additional storage devices 

such as Hard Disk Drives (HDDs) and Solid-State Drives (SSDs).  

These boards provide extra interfaces like SATA, NVMe, or M.2, especially 

when the motherboard has limited storage ports. 

They are widely used in servers and high-performance systems, where large 

storage capacity, high speed, and data reliability are critical. 



 

40 | P a g e  
 

3. Graphics Cards (GPUs) 

Graphics cards are powerful daughter boards responsible for processing images, 

videos, and graphical data. They connect to the motherboard through PCI 

Express (PCIe) slots and contain their own processor (GPU) and dedicated 

memory (VRAM). 

GPUs are extensively used in gaming, animation, video editing, 3D modeling, 

and artificial intelligence applications, as they reduce the workload on the 

CPU and significantly improve visual performance. 

4. Network Interface Cards (NICs) 

Network Interface Cards enable a computer to connect to a network using wired 

(Ethernet) or wireless (Wi-Fi) communication.  

These boards are used to add extra network ports or to support higher-speed 

networking standards. 

NICs are commonly used in servers and professional workstations, where 

fast, stable, and reliable network connectivity is essential. 

5. Audio Processing Boards 

Audio processing boards handle sound input and output with better quality 

than onboard audio solutions. They use advanced digital and analog 

components to deliver clear and high-fidelity sound. 

These boards are mainly used in music production, gaming, broadcasting, 

and home theater systems, where superior audio quality is required. 

6. Display Interface Boards 

Display interface boards manage video output to external display devices.  

They support different display connectors such as HDMI, VGA, and 

DisplayPort. 
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7. Power Regulation Boards 

Power regulation boards control and distribute electrical power within a 

system. They regulate voltage levels, ensure stable power delivery, and protect 

components from power fluctuations or damage.  

These boards are essential in portable devices, embedded systems, and large 

computing systems to ensure safe and efficient power management. 

8. Customization Boards 

Customization boards—also called breakout boards or feature boards—are 

designed for specific functions that are not supported by standard daughter 

boards. Examples include: 

• Touchscreens and user interface buttons 

• Sensor modules (temperature, humidity, gas, motion) 

• Communication modules such as GPS, GSM, and LoRa 

• Data acquisition boards for testing and measurement systems 

These boards are often used for prototyping, testing, and low-volume 

applications. They provide a flexible and economical way to add new features 

without redesigning the entire system. 

1.7.1 Functions of a Daughter Board 

The primary function of a daughter board is to extend the capabilities of the 

mainboard. It can be used to: 

• Add new sensors or interfaces 

• Upgrade or replace audio and video output 

• Provide motion or location tracking 

• Manage specific voltage domains 

• Extend computing power using co-processors 

• Act as a debugging or testing interface 
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Advantages of Using Daughter Boards 

Instead of integrating all features onto a single large board, system designers 

use modular daughter boards. This approach: 

Saves physical space 

• Simplifies system design and maintenance 

• Reduces development and upgrade costs 

• Allows easy replacement and future expansion 

Thus, daughter boards play a crucial role in modern computer and embedded 

system design by offering flexibility, scalability, and cost efficiency. 

Difference Between a Motherboard and a Daughterboard 

The motherboard is the main printed circuit board (PCB) in a device. It acts as 

the central hub that connects all critical components—such as the CPU, 

memory, storage, power supply, and input/output interfaces. It handles 

communication between all subsystems and manages the overall operation of 

the device. 

In contrast, a daughterboard is a secondary PCB that connects to the 

motherboard to add or enhance a specific function. It cannot work 

independently. Instead, it extends the capabilities of the mainboard by providing 

extra features like sound processing, network connectivity, graphics 

acceleration, or additional input/output ports. Here’s a simple comparison: 

Feature Motherboard Daughter Board 

Role Core system board Add-on module 

Size Larger Smaller 

Function 
Main processor and 

system logic 
Extended features 

https://www.bestpcbs.com/blog/2024/06/pcb-design-cases-one-time-success/
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Upgrade Rarely replaced 
Easily replaced or 

upgraded 

Examples 
PC mainboard, 

controller board 

Audio module, 

sensor board, NIC 

 

At EBest Circuit (Best Technology), we support both motherboard and 

daughterboard PCB fabrication. Our team can help you plan, prototype, and 

produce modular solutions with optimal connector design, layout suggestions, 

and fast production turnaround. 

1.8. SMPS (Switched Mode Power Supply) for PC  

A Switched Mode Power Supply (SMPS) is one of the most important internal 

components of a Personal Computer (PC). It supplies the required electrical 

power to all internal parts of the computer. Since computers cannot operate 

directly using AC power, an SMPS is used to convert electrical power into a 

suitable form. 

An SMPS is a power supply unit that converts AC (Alternating Current) 

power into DC (Direct Current) power and distributes regulated voltages to 

various components of a PC. 

Need for SMPS in a PC 

• Power from the mains supply is AC 

• Computer components require DC 

• Different components need different voltage levels 

• SMPS provides stable and regulated power 

• Protects the system from voltage fluctuations 
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Working Principle of SMPS 

1. AC power from the mains enters the SMPS 

2. AC is converted into high-frequency AC using switching circuits 

3. The voltage is stepped down using a transformer 

4. The output is rectified and filtered 

5. Regulated DC voltages are supplied to PC components 

Main Components of SMPS 

a) Transformer 

• Steps down high voltage 

• Works at high frequency 

b) Rectifier 

• Converts AC to DC 

c) Filter 

• Removes ripples from DC output 

d) Voltage Regulator 

• Maintains constant output voltage 

e) Cooling Fan 

• Prevents overheating 

Output Voltages of SMPS 

An SMPS supplies multiple voltage levels such as: 

• +3.3V – Used by motherboard and memory 

• +5V – Used by logic circuits 

• +12V – Used by motors, hard disk, and cooling fan 
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1.8.1 Functions of SMPS in a PC 

• Converts AC to DC 

• Supplies power to: 

o Motherboard 

o CPU 

o Hard disk 

o Optical drive 

• Regulates voltage 

• Protects components from short circuits and overloads 

Advantages of SMPS 

• High efficiency 

• Small size and light weight 

• Generates less heat 

• Low power loss 

• Reliable power supply 

Disadvantages of SMPS 

• More complex design 

• Difficult to repair 

• Produces electrical noise 

• Cost is slightly higher than linear supply 

Location of SMPS in PC 

• Located inside the CPU cabinet 

• Usually mounted at the rear top or bottom of the cabinet 
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1.8.2 Difference Between SMPS and Linear Power Supply 

SMPS Linear Power Supply 

High efficiency Low efficiency 

Compact size Bulky 

Less heat generation More heat 

Used in PCs Rarely used in PCs 

An SMPS is an essential component of a PC that provides regulated and stable 

DC power to all internal components. It ensures smooth functioning, safety, and 

efficiency of the computer system. 

1.8.3 Working Principle of SMPS (Switched Mode Power Supply) – PC 

The working principle of an SMPS is based on high-frequency switching to 

efficiently convert AC power into regulated DC power required by a PC. 

Simple Flow Diagram 
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Step-by-Step Working Principle: 

1. AC Input 

o AC power (230V) from the mains supply enters the SMPS. 

2. Rectification 

o The AC voltage is converted into DC voltage using a rectifier 

circuit. 

3. High-Frequency Switching 

o The DC voltage is switched ON and OFF at a high frequency 

using power transistors. 

4. Transformer Action 

o The high-frequency AC is passed through a transformer. 

o The transformer steps down the voltage to required levels. 

5. Filtering 

o The output is filtered to remove ripples and noise. 

6. Voltage Regulation 

o A regulator maintains constant DC output voltage even if 

input voltage changes. 

7. DC Output 

o Regulated DC voltages (+3.3V, +5V, +12V) are supplied to PC 

components. 

1.9. Front Panel Controls of a Computer  
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1.9 .1 Introduction 

The front panel controls of a computer are the buttons, ports, and indicator 

lights located on the front side of the system unit (CPU cabinet). These 

controls allow the user to power the system, monitor its status, and connect 

external devices easily without accessing the rear panel. 

Front panel controls are designed for convenience, quick access, and user 

interaction. 

2. Power Button 

• Used to switch ON and OFF the computer system 

• Sends a signal to the SMPS and motherboard to start or shut down 

the system 

• Long press may force shutdown in emergency situations 

Function: Controls the main power of the PC. 

3. Reset Button 

• Used to restart the computer immediately 

• Helpful when the system freezes or hangs 

• Not commonly available in modern cabinets 

Function: Reboots the system without turning off the power. 

4. Power Indicator Light (LED) 

• Shows the power status of the computer 

• Glows when the system is ON 

• Usually green or blue in color 

Function: Indicates whether the system is powered ON. 

5. Hard Disk Activity Light 

• Indicates hard disk or SSD activity 
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• Blinks when data is being read or written 

Function: Helps in identifying disk activity and system processing. 

6. USB Ports (Front USB Ports) 

• Used to connect pen drives, external hard disks, keyboard, mouse, 

printer, etc. 

• Provides quick and easy access 

Function: Enables data transfer and device connectivity. 

7. Audio Ports 

• Headphone jack – for audio output 

• Microphone jack – for audio input 

Function: Used for sound input and output operations. 

8. Optical Drive and Eject Button (If Available) 

• Used to insert or remove CD/DVD 

• Eject button opens the drive tray 

Function: Allows access to optical media. 

9. Other Front Panel Features (Optional) 

• Card reader 

• Front panel display 

• Additional USB or Type-C ports 

10. Functions of Front Panel Controls 

• Power management 

• System status indication 

• Easy peripheral connection 

• User-friendly operation 
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11. Advantages of Front Panel Controls 

• Easy and quick access 

• Improves user convenience 

• Reduces need to access rear panel 

• Helps in troubleshooting 

12. Difference Between Front Panel and Rear Panel 

Front Panel Rear Panel 

Easy access Less accessible 

Used frequently Used occasionally 

User controls Permanent connections 

The front panel controls play a vital role in operating and monitoring a 

computer system. They provide essential controls and connectivity options that 

make daily computer usage easier and more efficient. 

1.10.DISPLAY UNIT OF A COMPUTER . 

The Display Unit is an output device that visually presents the results of 

computer processing. It converts electrical signals from the CPU into images, 

text, or videos that the user can understand. It is one of the most important 

output devices in a computer system.A Display Unit (Monitor) is a device that 

receives processed data from the CPU and shows it visually for the user. 

 Key Aspects: 

• Function: To provide visual feedback and allow user interaction with a 

computer system.  

• Components: Typically includes the display panel (LCD, LED), 

backlight, circuitry, and housing.  
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• Technology Evolution: From bulky CRTs to thin, energy-efficient flat 

screens.  

• Input: Works with keyboards, mice, or light pens for user input.  

• Modern Usage: The term "display unit" can also refer to retail stands for 

products (like fireworks or tobacco) or display elements in industrial 

automation, but in computing, it means a monitor.  

Functions of Display Unit 

1. Displays text, numbers, graphics, and videos. 

2. Provides real-time feedback to users. 

3. Acts as an interface between the user and computer. 

4. Displays error messages and notifications for troubleshooting. 

Types of Display Units 

a) CRT (Cathode Ray Tube) Monitor 

• Old and bulky type of monitor. 

• Uses a vacuum tube to display images. 

• Good color quality and resolution. 

• Consumes more power. 

b) LCD (Liquid Crystal Display) 

• Slim and lightweight monitor. 

• Uses liquid crystals and backlight for display. 

• Energy-efficient and widely used in desktops and laptops. 

c) LED (Light Emitting Diode) Monitor 

• Advanced version of LCD monitor. 

• Better brightness, contrast, and color quality. 

• Consumes less power and has a longer lifespan. 

d) Touchscreen Monitor 

• Combines display and input. 

• User interacts by touching the screen. 
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• Common in ATMs, tablets, and some laptops. 

e) OLED (Organic LED) 

• Advanced display technology. 

• Produces better color, contrast, and clarity than LED. 

• Used in high-end devices and laptops. 

1.10.1 Components of a Display Unit 

1. Screen / Panel 

• The main part of the monitor 

• Shows text, graphics, and video from the CPU 

2. Power Supply 

• Provides electric power to the display unit 

• Located at the back and sometimes inside the monitor 

3. Control Buttons 

• Used to adjust monitor settings like brightness, contrast, and volume 

4. Power LED Indicator 

• Shows whether the monitor is ON or OFF 

• Usually a green or blue light 

5. Display Controller / Video Card 

• Converts signals from the CPU into visual signals for the screen 

• Ensures the image is displayed correctly 

6. Backlight (for LCD / LED) 

• Illuminates the screen for better visibility 

• Essential for flat-panel displays 

7. Display Cables (VGA, HDMI, DisplayPort, etc.) 

• Carry video signals from the computer to the monitor 
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• Different types for different resolutions and quality 

8. Connectors / Ports 

• Ports for power, HDMI, VGA, USB, or audio connections 

• Allows multiple devices to connect to the monitor 

Functions 

• The screen displays output from the CPU 

• Power supply ensures it works safely 

• Control buttons and ports allow adjustment and connectivity 

• Display controller and backlight ensure clear and bright visuals 

 

1.10.2 Working Principle of Display Unit 

1. CPU sends digital or analog signals to the display unit. 

2. The display controller converts signals into visual patterns. 

3. The screen renders images, text, or graphics for the user. 

4. In touchscreens, input from the user is also sent back to CPU for 

processing. 

Advantages of Display Unit 

• Provides visual feedback for all operations. 

• Supports multimedia, graphics, and text. 

• Allows interactive use with touchscreens. 

• Easy monitoring and error detection. 

• Energy-efficient in modern LCD and LED monitors. 

Disadvantages of Display Unit 

• CRT monitors are bulky and heavy. 

• Some monitors can cause eye strain on long use. 

• High-resolution displays can be expensive. 
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Applications of Display Unit 

• Computer labs in schools and colleges 

• Office work and data entry 

• Gaming and multimedia 

• Medical imaging and graphic design 

• ATMs and kiosks with touchscreens 

The Display Unit is an essential component of a computer that converts 

processed data into a visible form. Modern displays like LCD, LED, and 

touchscreen monitors provide better clarity, color, and interactivity, making 

computers easier and more efficient to use. 

 

1.11. Keyboard 

 

• A keyboard is a primary input device used to enter text, numbers, 

symbols, and commands into a computer. 

• It consists of a set of keys, each designed to perform a specific 

function. 

• Keyboards are essential for data entry, programming, document 

creation, and system control. 
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A keyboard is an input device used to type text and commands into a device. 

Keyboard as an Input Device 

• Computer devices are classified into: 

o Input Devices: Keyboard, Mouse, Scanner, Microphone 

o Output Devices: Monitor, Printer, Speakers 

• The keyboard allows users to send instructions and data to the 

computer for processing. 

1.11.1 Structure of a Keyboard 

• A keyboard is composed of multiple keys (buttons). 

• Each key corresponds to a particular input or command. 

• The arrangement of keys follows a standard layout for ease of use and 

efficiency. 

 Number of Keys on a Keyboard 

a) Standard Full-Sized Keyboard 

• Contains 104–105 keys 

• Includes: 

o Alphanumeric keys 

o Function keys (F1–F12) 

o Control and navigation keys 

o Numeric keypad 

1. Alphanumeric Keys (Text and Numbers) 

• These keys are called alphanumeric keys and are used to enter textual and 

numeric data. They consist of letters A-Z and numbers 0-9. 
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• The number keys also contain some special characters (like !, @, #,$,&,*) . 

 

 

Alphanumeric key 

2.Navigation and Managing Input 

 

Navigation keys help users move through documents, webpages, and 

applications: 

• Arrow Keys: Used to move the cursor up, down, left, or right. 

• Page Up and Page Down: Allow for quicker navigation through large 

documents or webpages, scrolling up or down a full screen at a time. 

• Home and End: Jump the cursor to the beginning or end of a line or 

document. 

These keys, along with the Delete key, facilitate editing and managing the 

input: 

• Delete Key: Removes characters to the right of the cursor. 

• Backspace Key: Deletes characters to the left of the cursor. 

• Caps Lock: Toggles between lowercase and uppercase letters without 

needing to hold the Shift key. 

• Num Lock: Activates or deactivates the numeric keypad, enabling 

number entry or switching to alternative functions on some keys. 
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• Scroll Lock: While rarely used today, Scroll Lock was once used to 

control how text was scrolled in early applications, though its function has 

become largely obsolete in most modern software. 

 

3. Special Function Keys 

Function keys, located at the top of the keyboard, offer shortcuts for various 

tasks: 

• F1-F12: These 12 keys have different functions depending on the 

software. For example, F1 is commonly used for help or support, F5 often 

refreshes a page, and F11 can toggle full-screen mode in some browsers. 

• Shift Key: This key is used to access the upper character of a key (such 

as @, #, &) or to type in uppercase without holding down the key for every 

letter. 

• Control (Ctrl) Key: This modifier key is used in combination with others 

to create shortcuts, such as Ctrl + C for copy, Ctrl + V for paste, and Ctrl 

+ Z for undo. 

• Alt Key: Similar to the Ctrl key, Alt is used for additional shortcuts. For 

example, pressing Alt + Tab allows you to switch between open 

applications. 
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Special function keys 

• Enter Key: The Enter (or Return) key is used to submit commands, 

confirm selections, or start a new line of text in documents. 

• Spacebar: The largest key, it inserts a space between words or characters 

and is essential for text formatting. 

• Escape (Esc) Key: Used to exit or cancel operations, close dialog boxes, 

or return to the previous screen in many applications. 

• Tab Key: It moves the cursor to the next tab stop, often used for indenting 

text or navigating between fields in forms. 

• Windows (or Command) Key: On Windows, it opens the Start menu; on 

Mac, it activates the Spotlight search or other system functions, depending 

on the keyboard configuration. 
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b) Tenkeyless Keyboard 

• Contains 87–88 keys 

• Numeric keypad is omitted 

• Saves desk space 

 

c) Laptop Keyboard 

• Contains 80–90 keys 

• Compact layout 

• Numeric keypad usually absent 

d) Specialised Keyboards 

• Gaming keyboards: Extra macro keys 

• Ergonomic keyboards: Comfort-oriented layout 

• Mac keyboards: Modified special keys 

 

e) Virtual Keyboard 

• On-screen keyboard 

• Used in smartphones and tablets 

 

1.11.2 Types of Keyboards 

Here are some of the various types of keyboards, each designed to serve specific 

purposes and user preferences. Understanding these different types can help in 

selecting the most suitable keyboard for your needs. 

 

1.QWERTY Keyboard 

 The QWERTY keyboard is the most commonly used and standard 

keyboard layout. 

 It is named after the first six keys in the top alphabet row: Q, W, E, R, T, 

Y. 

 The layout was originally designed for early typewriters. 

 It was developed in the early 1870s by Christopher Latham Sholes. 

 The keys were arranged to separate frequently used letters, which helped 

prevent key jamming in mechanical typewriters. 
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 Despite technological advancements, the QWERTY layout is still widely 

used today. 

 It includes: 

• Alphanumeric keys (A–Z, 0–9) 

• Function keys (F1–F12) 

• Special keys (Enter, Spacebar, Esc) 

• Modifier keys (Shift, Ctrl, Alt) 

 The QWERTY keyboard is commonly used in computers, laptops, and 

mobile devices. 

 It is considered the standard keyboard layout for everyday typing and 

computing tasks. 

 

2.Dvorak Keyboard 

  The Dvorak keyboard is an alternative keyboard layout  

      to the QWERTY keyboard. 

  It was designed to improve typing speed and efficiency. 

  In the QWERTY layout, typing can be slower due to the     

     placement of freq uently used letters. 

  The Dvorak layout places commonly used letters under   

      the strongest fingers. 

  This arrangement reduces finger movement and  

      increases typing comfort. 

  As a result, typing becomes faster and less tiring. 

  Despite its advantages, the Dvorak keyboard did not gain  

     wide popularity. 

  Many users found it difficult to learn and adapt due to      



 

61 | P a g e  
 

 long familiarity with QWERTY. 

  It is mainly used by professional typists and enthusiasts. 

  Designed for efficiency and speed 

 

3.Ergonomic Keyboards 

 The term ergonomic refers to designing devices that provide a comfortable 

and efficient working environment. 

 An ergonomic keyboard is designed to reduce strain and discomfort 

during long typing sessions. 

 It helps prevent problems such as wrist pain, finger fatigue, and 

repetitive strain injuries. 

 The design allows users to rest their hands in a natural position. 

 Keys are arranged to minimize finger movement, improving typing 

comfort and efficiency. 

 Many ergonomic keyboards feature a split or curved layout. 

 Split keyboards divide the keys into two halves, allowing a more natural 

hand posture. 

 Ergonomic keyboards are commonly used by professionals who type for 

long hours. 

 They improve typing comfort, posture, and productivity. 
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4.Mechanical Keyboards 

 Mechanical keyboards are known for their high durability. 

 Each key has an individual mechanical switch or spring beneath it. 

 This design makes the keyboard stronger and longer-lasting. 

 Individual switches make repair and key replacement easier. 

 They provide tactile feedback while typing. 

 Mechanical keyboards produce a distinct and satisfying keypress 

sound. 

 They offer fast response time, making them suitable for typing and 

gaming. 

 Commonly used by programmers, gamers, and professional typists. 

 Mechanical keyboards are more expensive than standard membrane 

keyboards. 

 

 

5.Gaming Keyboards 

 Gaming keyboards are specially designed for gaming prposes. 

 The keys are arranged to provide quick and easy access during gameplay. 

 Some gaming keyboards have fewer keys to improve speed and efficiency. 

 They offer a faster response time, which is crucial for competitive gaming. 

 Gaming keyboards are built with high durability to withstand heavy usage. 

 They support customisable keys and macro functions. 

 Many gaming keyboards feature RGB backlighting for better visibility and 

appearance. 
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 Commonly used by professional and competitive gamers 

 

 

10.6.Keyboards with Special Features 

1. Wireless keyboards 

• Connects to devices using Bluetooth or RF technology. 

• Eliminates the need for cables. 

• Provides flexibility and portability. 

• Operates using batteries or rechargeable power. 

 

2. Foldable Keyboard 

• Designed for easy portability. 
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• Can be folded or rolled for compact storage. 

• Lightweight and suitable for travel. 

• Commonly used with mobile devices and tablets. 

 

3. Backlit Keyboard 

• Keys are illuminated from beneath. 

• Makes typing easier in low-light conditions. 

• Available with RGB lighting options. 

• Popular in gaming and premium keyboards. 
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Compact Keyboards 

 Compact keyboards are designed to save space. 

 They achieve this by removing non-essential keys, such as the numeric 

keypad. 

 Some compact keyboards reduce the overall size while keeping essential 

keys. 

 They are ideal for users with limited desk space. 

 Lightweight design makes them easy to carry and portable. 

 Commonly used in minimalist workstations. 

 Frequently used with laptops, smart TVs, and tablets. 

 Some compact keyboards include multimedia and function-specific keys. 

 They provide a balance between functionality and portability. 

 

Specialized Keyboards 

• Voice-Control Keyboards: Some advanced keyboards integrate voice 

control technology, allowing users to give spoken commands as an 

alternative to typing. 

• Virtual Keyboards: Used on touchscreens, virtual keyboards are often 

found on smartphones and tablets, displaying an on-screen keyboard that 

responds to touch input. 

 

12. Rear-Side Connectors of a Computer 

 

A computer system contains many connectors and ports on its rear side. These 

connectors are used to attach external devices such as keyboard, mouse, 

monitor, printer, speakers, internet cable, and storage devices. Rear-side 

connectors help the computer communicate with input, output, networking, and 

multimedia devices. Each connector has a specific shape and function. 

The rear panel of a computer cabinet is located at the backside of the CPU 

cabinet or system unit. Modern computers contain advanced ports such as USB, 
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HDMI, Ethernet, and DisplayPort, while older computers may also contain 

PS/2, serial, and parallel ports. 

1.12.1 Types of Rear-Side Connectors and Their Uses 

1. Power Connector 

The power connector is used to provide electrical power to the computer. It 

connects the computer to the power supply through a power cable. 

Uses 

• Supplies electricity to the system unit  

• Helps the computer start and function properly  

Features 

• Usually located at the top rear side of the cabinet  

• Connected directly to SMPS (Switched Mode Power Supply)  

2. PS/2 Port 

The PS/2 port is an older type of connector mainly used for keyboards and 

mice. 

Types 

• Purple Port → Keyboard  

• Green Port → Mouse  

Uses 

• Connects keyboard and mouse to the computer  

Features 

• Circular in shape  
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• Mostly found in old desktop computers  

3. USB Port (Universal Serial Bus) 

USB ports are the most commonly used connectors in modern computers. 

Uses 

• Connects keyboard and mouse  

• Connects printer and scanner  

• Used for pendrives and external hard disks  

• Connects webcam, mobile phone, and speakers  

Features 

• Fast data transfer  

• Plug-and-play support  

• Supports many devices through one type of port  

Advantages 

• Easy to use  

• High-speed communication  

• Hot-swappable device support  

4. VGA Port (Video Graphics Array) 

The VGA port is used to connect monitors and projectors. 

Uses 

• Sends video signals from computer to monitor  

• Used in projectors for display output  
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Features 

• Blue-colored connector  

• Supports analog video signals  

Disadvantages 

• Lower picture quality compared to HDMI and DisplayPort  

5. HDMI Port (High Definition Multimedia Interface) 

HDMI is a modern connector used for both audio and video transmission. 

Uses 

• Connects computer to monitor or TV  

• Transfers HD video and sound together  

Features 

• Supports high-definition display  

• Provides better picture and sound quality  

Advantages 

• Single cable for audio and video  

• Supports Full HD and 4K display  

6. DVI Port (Digital Visual Interface) 

The DVI port is mainly used for digital video connection. 

Uses 

• Connects LCD monitors to the computer  
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Features 

• Better display quality than VGA  

• Supports digital signals  

Advantages 

• Clear and sharp display output  

7. DisplayPort 

DisplayPort is an advanced digital display interface. 

Uses 

• Connects high-resolution monitors  

• Used in gaming and multimedia systems  

Features 

• Supports high refresh rates  

• Provides excellent audio and video quality  

Advantages 

• Supports multiple monitors  

• Better performance for modern displays  

8. Ethernet or LAN Port 

The LAN (Local Area Network) port is used for wired internet and 

networking. 

Uses 

• Connects computer to internet modem/router  

• Connects computers within a network  
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Features 

• Also called RJ-45 port  

• Provides stable internet connection  

Advantages 

• Faster and more reliable than wireless connection  

9. Audio Jacks 

Audio ports are used to connect sound devices. 

Types of Audio Jacks 

• Green → Speaker/Headphone output  

• Pink → Microphone input  

• Blue → Line-in audio device  

Uses 

• Connect speakers and headphones  

• Connect microphone for voice input  

Features 

• Supports audio input and output  

10. Serial Port 

A serial port is an older communication interface. 

Uses 

• Connects modem and old external devices  

• Used in industrial equipment  
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Features 

• Transfers data one bit at a time  

Disadvantages 

• Very slow compared to USB  

11. Parallel Port 

The parallel port is another older connector mainly used for printers. 

Uses 

• Connects old printers and scanners  

Features 

• Transfers multiple bits together  

Disadvantages 

• Large in size  

• Replaced by USB ports in modern computers  

12. eSATA Port 

eSATA stands for External Serial Advanced Technology Attachment. 

Uses 

• Connects external hard drives and storage devices  

Features 

• Faster data transfer than USB 2.0  

13. Thunderbolt Port 

Thunderbolt is a high-speed connector developed for modern devices. 
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Uses 

• Connects monitors, storage devices, and docking stations  

Features 

• Very high data transfer speed  

• Supports video and audio transmission  

Importance of Rear-Side Connectors 

Rear-side connectors are very important because they: 

• Help connect external hardware devices  

• Enable communication between computer and peripherals  

• Provide internet and networking support  

• Support multimedia functions such as audio and video  

• Allow data transfer between devices  

Without these connectors, a computer cannot interact with external devices 

effectively. 

Advantages of Rear-Side Connectors 

1. Easy connection of devices  

2. Faster communication and data transfer  

3. Better multimedia support  

4. Supports networking and internet access  

5. Makes computer system more flexible and useful  

Rear-side connectors are essential parts of a computer system. They allow 

users to connect different external devices such as monitor, keyboard, mouse, 
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speakers, printer, and internet cable. Modern computers mainly use USB, 

HDMI, Ethernet, and DisplayPort connectors because they are faster and more 

efficient. Understanding rear-side connectors helps users operate and maintain 

computers properly. 

2. ROM and BIOS in Computer Hardware   

2.1. ROM (Read-Only Memory) 

Definition 

ROM is a non-volatile memory module embedded in computer hardware 

that permanently stores essential instructions for hardware initialization 

and system startup. 

• Non-volatile → Retains data even when the computer is powered off. 

• Read-only → Cannot be modified easily (except for certain types like 

EEPROM). 

2.1.1Characteristics of ROM 

• Permanent Storage: Holds firmware and system programs needed to 

boot the system. 

• Non-Volatile: Data persists without electrical power. 

• Directly Connected to CPU: Data is read via the data bus during 

startup. 

• Hardware-Based: Physically present as a chip on the motherboard. 

• Cannot Execute OS Programs: It only stores instructions for 

hardware initialization, not user programs. 
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2.1.2Types of ROM in Hardware 

Type Characteristics Hardware Use 

Mask ROM 

Programmed during 

manufacturing; cannot be 

modified 

Factory-installed 

firmware 

PROM (Programmable 

ROM) 

Can be programmed once 

after manufacturing 

Embedded systems, 

custom hardware 

EPROM (Erasable 

PROM) 

Can be erased using UV 

light and reprogrammed 

Hardware 

prototypes, older 

systems 

EEPROM (Electrically 

Erasable PROM) 

Can be electrically erased 

and reprogrammed 

BIOS updates, 

modern systems 

Flash ROM 
Faster, can store larger 

firmware 

Modern computers, 

smartphones 

 

Uses of ROM in Hardware 

• Stores BIOS firmware. 

• Provides boot instructions to CPU. 

• Initializes critical hardware components like RAM, keyboard, and 

display adapters. 

• Ensures system startup is independent of storage devices. 

2.2 BIOS (Basic Input/Output System) 

BIOS is a firmware program stored inside ROM or Flash memory that 

runs when the computer is powered on. 

It is responsible for initializing and testing hardware, providing hardware-

software interface, and loading the operating system. 
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Characteristics of BIOS 

• Stored in ROM/EEPROM/Flash memory on the motherboard. 

• Non-volatile → Retains instructions without power. 

• First software to run when the system powers on. 

• Provides low-level control of hardware devices before OS loads. 

• Supports configuration through BIOS Setup Utility. 

2.2.1Functions of BIOS 

1. POST (Power-On Self-Test) 

o Checks hardware components: CPU, RAM, keyboard, display 

adapters, hard drives, etc. 

o Detects hardware failures and reports via beep codes, LEDs, 

or display messages. 

2. Bootstrap Loader 

o Loads the operating system from storage (HDD, SSD) into 

RAM. 

o Determines the boot sequence (e.g., USB → HDD → 

Network). 

3. BIOS Setup Utility (CMOS Settings) 

o Allows configuration of hardware settings: 

▪ System date and time 

▪ Boot device priority 

▪ CPU, RAM, and peripheral settings 

o CMOS chip stores these settings with battery backup. 

4. Hardware Abstraction Layer (HAL) 

o Provides basic communication between OS and hardware 

devices. 

o Example: Reading keyboard input, displaying characters on 

screen, accessing storage devices. 

5. Security Features (Modern BIOS/UEFI) 

o Password protection for system startup. 

o Secure Boot to prevent malicious software loading. 
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2.2.2 Types of BIOS / Firmware 

 

Type Description Notes 

Legacy BIOS 
Original firmware 

interface 

Limited to 16-bit, supports 

older hardware 

UEFI (Unified Extensible 

Firmware Interface) 

Modern 

replacement of 

BIOS 

64-bit, supports large drives, 

fast boot, Secure Boot 

Hybrid BIOS/UEFI 
Backward 

compatible 

Found in modern 

motherboards 

 

Hardware Location 

• Stored on a ROM or Flash memory chip on the motherboard. 

• CMOS memory stores BIOS settings; powered by a small battery 

(RTC battery). 

• CPU reads BIOS from ROM during initial power-on. 

2.2.2. Relationship Between ROM and BIOS 

Feature ROM BIOS 

Type Hardware memory chip 
Firmware/software stored in 

ROM 

Purpose 
Stores permanent 

data/instructions 

Initializes hardware, runs POST, 

loads OS 

Volatility Non-volatile Non-volatile 
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Feature ROM BIOS 

Modifiability 
Read-only (some erasable 

types) 
Can be updated (Flash BIOS) 

Dependency Stores BIOS Runs from ROM 

Location Motherboard chip Stored in ROM/Flash memory 

ROM is the hardware, BIOS is the firmware program inside that 

hardware. CPU executes BIOS instructions during startup. 

 2.2.4 Working of ROM and BIOS in Computer Hardware 

1. Power ON → Electricity reaches motherboard. 

2. CPU reads BIOS instructions stored in ROM. 

3. POST executes → Hardware components tested. 

4. Bootstrap loader runs → OS is loaded from storage into RAM. 

5. Control handed over to OS → User can interact with computer. 

Modern Enhancements 

• UEFI replaces Legacy BIOS for modern hardware. 

• Flash ROM allows BIOS updates without removing the chip. 

• BIOS/UEFI integrates security: Secure Boot, TPM, password 

protection. 

• Supports hardware virtualization and advanced booting features. 

2.3.Computer Hardware Organization 

Computer Hardware Organization refers to the arrangement and 

interaction of the physical components of a computer system. 

It describes how devices like CPU, memory, input/output devices, and 

storage work together to execute programs efficiently. 
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In simple words: It is the “architecture” of the computer hardware — how 

components are connected and communicate. 

2.3.1. Main Components of Computer Hardware 

1. Central Processing Unit (CPU) – Brain of the computer 

2. Memory Units – Stores data and instructions 

3. Input Devices – Allow user to provide data 

4. Output Devices – Display results to the user 

5. Secondary Storage – Permanent data storage 

6. System Bus / Interconnection – Communication link between 

components 

CPU (Central Processing Unit) 

• Performs all computations and decision-making. 

• Divided into sub-units: 

1. Control Unit (CU) – Directs operations, fetches instructions, 

coordinates components. 

2. Arithmetic Logic Unit (ALU) – Performs arithmetic and 

logical operations. 

3. Registers – Small, high-speed memory inside CPU for 

temporary storage. 

Function: 

• Fetch → Decode → Execute → Store (part of the instruction cycle) 

Memory Units 

1. Primary Memory (RAM / ROM) 

o RAM (Random Access Memory) – Volatile; stores 

programs and data temporarily. 

o ROM (Read-Only Memory) – Non-volatile; stores 

permanent instructions like BIOS. 

2. Secondary Memory (Storage) 
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o Hard Disk Drives (HDD), SSD, Optical Discs 

o Stores data and programs permanently. 

3. Cache Memory 

o High-speed memory between CPU and RAM 

o Speeds up data access for frequently used instructions. 

Input Devices 

• Devices that allow users to enter data into the computer. 

• Examples: Keyboard, Mouse, Scanner, Microphone, Webcam 

Output Devices 

• Devices that allow the computer to communicate results to the user. 

• Examples: Monitor, Printer, Speakers, Projector 

Secondary Storage Devices 

• Provide permanent storage for programs and data. 

• Examples: HDD, SSD, USB drives, CDs/DVDs 

 System Bus / Interconnection 

• Bus: Electrical pathway for data transfer between CPU, memory, and 

I/O devices. 

• Types of bus: 

1. Data Bus – Carries data 

2. Address Bus – Carries memory addresses 

3. Control Bus – Carries control signals (read, write, clock) 
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2.3.2. Basic Computer Organization Structure 

          +------------------+ 

          |    Input Unit    | 

          +------------------+ 

                   | 

                   v 

          +------------------+ 

          |   CPU (Control + ALU)  | 

          +------------------+ 

                   | 

                   v 

          +------------------+ 

          | Primary Memory (RAM/ROM) | 

          +------------------+ 

                   | 

                   v 

          +------------------+ 

          | Secondary Storage| 

          +------------------+ 

                   | 

                   v 

          +------------------+ 

          |   Output Unit    | 

          +------------------+ 

• Input → CPU → Memory → CPU → Output (basic flow of data and 

instructions) 

2.3.3 Instruction Cycle (Hardware Perspective) 

1. Fetch – CPU fetches instruction from memory. 

2. Decode – Control Unit interprets the instruction. 

3. Execute – ALU performs arithmetic/logical operations. 

4. Store/Write Back – Result stored in register or memory. 
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2.3.4 Hardware Organization Concepts 

1. Von Neumann Architecture 

o CPU, memory, input/output share the same bus. 

o Instructions and data stored in the same memory. 

2. Harvard Architecture 

o Separate memory for instructions and data. 

o Faster access, used in embedded systems. 

3. Cache Hierarchy 

o Registers → L1 Cache → L2/L3 Cache → RAM → 

Secondary Storage 

4. Peripheral Integration 

o I/O devices connected through ports, controllers, and buses. 

• Computer hardware organization defines how components communicate 

and work together. 

• CPU executes instructions using memory and I/O devices. 

• Buses and controllers are crucial for efficient data transfer. 

• Modern systems integrate cache, multiple cores, and fast buses for 

performance. 

2.4. Computer Hardware Services 

Computer Hardware Services refer to all the activities and support 

provided to maintain, repair, upgrade, and ensure the smooth functioning 

of a computer’s physical components. 

• In simple words: These are services related to the computer’s 

physical parts like CPU, RAM, hard drives, motherboard, monitors, 

printers, etc. 

• These services ensure maximum efficiency, reliability, and 

longevity of hardware. 
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Types of Computer Hardware Services 

 Installation Services 

• Setting up new computer hardware or devices. 

• Examples: 

o Installing a new motherboard, CPU, or RAM. 

o Connecting printers, scanners, or monitors. 

o Setting up network cards or Wi-Fi adapters. 

Purpose: 

To ensure the hardware is properly installed and ready for use. 

Maintenance Services 

• Activities to keep hardware working efficiently. 

• Types: 

1. Preventive Maintenance: 

▪ Cleaning dust, checking cables, updating firmware. 

▪ Ensures hardware doesn’t fail unexpectedly. 

2. Corrective Maintenance: 

▪ Repairing faulty components like replacing a 

damaged power supply, RAM, or hard drive. 

Purpose: 

To prevent hardware failure and prolong the life of devices. 

Upgradation Services 

• Upgrading hardware components to improve performance or 

capacity. 

• Examples: 

o Increasing RAM size for faster processing. 

o Upgrading HDD to SSD for better storage speed. 

o Installing a better graphics card for gaming or graphics 

work. 
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Purpose: 

To enhance system performance without buying a new computer. 

 Repair Services 

• Fixing malfunctioning or damaged hardware components. 

• Examples: 

o Replacing broken monitors or keyboards. 

o Repairing motherboard, CPU, or hard drives. 

o Troubleshooting connectivity or peripheral issues. 

Purpose: 

To restore damaged hardware to working condition. 

Diagnostic and Support Services 

• Identifying hardware issues using software tools or manual 

inspection. 

• Examples: 

o Using POST beep codes to find motherboard/RAM 

problems. 

o Running diagnostic utilities for hard drives, printers, or 

graphic cards. 

Purpose: 

To detect problems early and plan maintenance or repair. 

Networking Hardware Services 

• Setup and maintenance of network-related hardware. 

• Examples: 

o Installing routers, switches, and modems. 

o Setting up LAN/WAN connections. 

o Configuring network cards and access points. 
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Purpose: 

To ensure stable and secure network connectivity for computers. 

Peripheral Services 

• Installation, maintenance, and repair of external devices. 

• Examples: 

o Printers, scanners, external drives, UPS, and projectors. 

o Regular driver installation and firmware updates. 

Purpose: 

To ensure all external devices work correctly with the system. 

2.4.1 Importance of Hardware Services 

1. Maximizes Performance – Regular maintenance keeps hardware fast 

and efficient. 

2. Extends Lifespan – Proper servicing reduces premature failures. 

3. Prevents Data Loss – Well-maintained storage devices prevent 

sudden crashes. 

4. Reduces Downtime – Quick repair and support services minimize 

system downtime. 

5. Ensures Safety – Prevents overheating, electrical issues, and physical 

damage. 

Examples of Common Hardware Services in Practice 

Service Type Example 

Installation Installing a new printer or SSD 

Maintenance Cleaning dust from CPU fans, checking cables 

Upgradation Upgrading RAM or graphics card 

Repair Replacing broken motherboard or monitor 
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Service Type Example 

Diagnostics Running hard drive health checks 

Networking Configuring LAN/Wi-Fi routers and switches 

Peripheral Updating printer drivers, repairing UPS 

 

2.5. Modern Hardware Services 

• Many hardware services now integrate with software tools: 

o Automatic firmware updates for BIOS/UEFI. 

o Monitoring systems for hardware temperature, fan speed, and 

storage health. 

• Remote hardware support is also available for diagnosing hardware 

issues over networks. 

• Computer Hardware Services = all services to install, maintain, 

repair, and upgrade hardware components. 

• Essential for efficient, reliable, and safe operation of computers. 

• Includes services for CPU, memory, storage, peripherals, and 

networking hardware. 

• Proper hardware service ensures longer lifespan, better 

performance, and reduced downtime. 

2.5.1Hardware BIOS (Basic Input/Output System)  

BIOS (Basic Input/Output System) is a firmware program stored on a 

ROM (Read-Only Memory) chip on the motherboard that initializes and 

tests hardware components when the computer is powered on. 

• Acts as a bridge between hardware and operating system. 

• Stored in non-volatile memory (ROM, EEPROM, or Flash). 
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In simple words: BIOS is the first program that runs when the computer 

starts, ensuring all hardware is working and the OS can load safely. 

2.5.1. Hardware Components Related to BIOS 

1. ROM / Flash Chip 

o BIOS firmware is stored here. 

o Non-volatile → retains data even when power is off. 

2. CMOS Battery 

o Stores BIOS configuration settings (date, time, boot order). 

o Provides backup power for CMOS memory. 

3. Motherboard Components 

o CPU, RAM, storage devices, I/O ports are initialized by 

BIOS. 

o BIOS communicates with these hardware components via the 

system bus. 

4. Peripheral Devices 

o Keyboard, mouse, monitor, USB devices are detected and 

initialized by BIOS. 

2.5.2. Functions of Hardware BIOS 

1. Power-On Self-Test (POST) 

o Checks CPU, RAM, motherboard, storage, and 

peripherals. 

o Uses beep codes or LEDs to indicate hardware issues. 

2. Bootstrap Loader 

o Finds and loads the operating system from storage into 

RAM. 

o Determines the boot sequence (HDD → SSD → USB → 

Network). 

3. Hardware Configuration (BIOS Setup Utility) 

o Allows users to configure: 

▪ Boot devices 

▪ CPU settings 



 

87 | P a g e  
 

▪ RAM timings 

▪ Peripheral devices 

o Stored in CMOS memory and powered by a battery. 

4. Basic Input/Output Operations 

o Provides low-level communication between hardware and 

OS. 

o Examples: Reading keyboard input, sending data to display, 

accessing storage devices. 

5. Security Functions 

o Password protection at startup. 

o Secure Boot to prevent malware. 

Types of BIOS (Firmware) 

Type Features 

Legacy BIOS 
Traditional, 16-bit, limited storage, slower boot, 

compatible with old hardware 

UEFI (Unified Extensible 

Firmware Interface) 

Modern, 64-bit, supports large drives, faster 

boot, graphical interface, Secure Boot, supports 

network boot 

Hybrid BIOS/UEFI 
Backward compatible; combines legacy BIOS 

features with UEFI 

Hardware BIOS Workflow 

1. Power ON → Power supplied to motherboard 

2. CPU executes BIOS from ROM 

3. POST runs → Checks CPU, RAM, storage, and peripherals 

4. BIOS reads CMOS → Loads hardware configuration 

5. Bootstrap loader loads OS → Transfers control to OS 

6. Operating System takes over hardware control 
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BIOS Hardware Features 

• ROM / Flash Chip: Stores BIOS firmware 

• CMOS Memory: Stores settings (powered by CMOS battery) 

• System Clock & Timer: Controlled via BIOS 

• Keyboard Controller: BIOS detects keyboard input 

• Interrupt Handling: BIOS handles basic interrupts before OS takes 

over 

Modern Enhancements in Hardware BIOS 

• Flash BIOS: Allows updating BIOS without removing ROM chip 

• UEFI: Graphical interface, mouse support, secure boot, support for 

large drives 

• Hardware Virtualization Support: CPU features enabled through 

BIOS 

• Monitoring Tools: Temperature, voltage, fan speed 

 Hardware Diagram (Conceptual) 

 



 

89 | P a g e  
 

2.6.DOS and Diskette Basics 

2.6.1. DOS (Disk Operating System) 

 

DOS is an operating system that manages computer hardware and 

provides a command-line interface for users to interact with the system. 

• One of the earliest operating systems for personal computers. 

• Designed primarily for IBM PC compatibles. 

• Provides file management, program execution, and hardware 

control. 

Features of DOS 

1. Command-Line Interface (CLI): 

o Users type commands to perform tasks. 

o Example: COPY, DIR, FORMAT. 

2. Single-tasking: 

o Can run only one program at a time. 

3. File Management: 

o Supports FAT (File Allocation Table) file system. 

o Allows creating, copying, moving, and deleting files. 

4. Hardware Access: 

o Directly communicates with CPU, RAM, and peripherals. 

5. Booting: 

o DOS can boot from diskette, hard drive, or CD-ROM. 
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Common DOS Commands 

Command Function 

DIR Lists files and directories 

COPY Copies files from one location to another 

DEL Deletes files 

MD / MKDIR Creates a new directory 

RD / RMDIR Removes a directory 

FORMAT Formats a disk 

TYPE Displays contents of a file 

 

2.6.2. Diskette Basics 

A diskette (floppy disk) is a portable, removable magnetic storage 

medium used to store data and programs. 

• Popular in the 1980s and 1990s. 

• Usually 3.5-inch or 5.25-inch disks. 

• Requires a disk drive to read/write data. 

Characteristics 

• Capacity: 360 KB, 720 KB, 1.44 MB (for 3.5-inch disks). 

• Portable: Can transfer data between computers. 

• Magnetic Storage: Data stored using a magnetic coating on the disk. 

• Durability: Sensitive to heat, dust, and magnets. 

Diskette Structure 

1. Outer Shell: Plastic cover protecting the disk. 



 

91 | P a g e  
 

2. Magnetic Disk Surface: Inside, coated with iron oxide for storing 

data. 

3. Read/Write Hole: Allows disk drive to read/write data. 

4. Write-Protect Tab: Prevents accidental data overwriting. 

2.6.3 Diskette Operations 

1. Formatting: 

o Prepares the disk to store data. 

o Creates tracks, sectors, and file system (FAT). 

2. Reading Data: 

o Disk drive reads magnetic patterns from the disk surface. 

3. Writing Data: 

o Disk drive magnetically encodes data on the disk. 

4. Bootable Diskette: 

o Some diskettes contain system files to boot a computer (used 

in DOS). 

Advantages of Diskette 

• Portable and easy to carry. 

• Simple to use for small data transfers. 

• Can be used to boot DOS in older PCs. 

Limitations of Diskette 

• Very low storage capacity compared to modern storage. 

• Slow read/write speed. 

• Fragile and easily damaged. 

• Obsolete in modern computers (replaced by USB drives, CDs, SSDs). 

DOS and Diskette Relationship 

• DOS often ran from a bootable diskette in early PCs. 

• Diskettes were used to: 

o Load the DOS operating system. 
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o Store programs and user data. 

o Transfer files between computers. 

• DOS commands like FORMAT A: or COPY A: B: were specifically 

for managing diskettes. 

• DOS: Command-line OS used in early PCs for hardware control and 

file management. 

• Diskette: Portable magnetic storage used to boot DOS and store data. 

• Working together: DOS can boot from a diskette, read/write data, 

and manage files on it. 

2.7.Tracks and Sectors  

Tracks 

• A track is a circular path on the surface of a magnetic disk where 

data is stored. 

• Each disk surface contains multiple concentric tracks, like rings on 

a tree trunk. 

• Tracks are numbered from the center outward (Track 0 is the 

innermost). 

Sectors 

• A sector is a segment of a track, like a slice of a pie. 

• Each sector stores a fixed amount of data, typically 512 bytes 

(standard for floppy and hard disks). 

• Sectors allow organized and addressable storage on a disk. 

2.7.1 Disk Organization 

Disks are organized in a hierarchical structure for efficient storage and 

access: 

1. Tracks – Concentric circles on the disk surface. 

2. Sectors – Each track divided into equal parts (storage blocks). 

3. Cylinders – Same track number across multiple platters (for multi-

platter disks). 
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4. Platters / Surfaces – Each disk may have multiple magnetic platters, 

each with two surfaces for data storage. 

This structure ensures easy addressing and efficient data retrieval by the 

disk read/write head. 

Data Storage on Tracks and Sectors 

• Track = Circular path → stores sequential sectors 

• Sector = Smallest addressable storage unit → stores fixed bytes 

• Example: 3.5-inch floppy disk 

o 80 tracks per surface 

o 18 sectors per track 

o 512 bytes per sector 

o 2 surfaces 

 Read/Write Mechanism 

1. Disk Head Movement 

o The read/write head moves radially to the correct track. 

2. Sector Selection 

o Disk rotates; head waits until the desired sector passes 

beneath it. 

3. Data Access 

o Data is read or written from/to the sector. 

• Tracks + sectors allow the CPU and OS to locate specific blocks of 

data efficiently. 

Logical Addressing 

• CHS (Cylinder-Head-Sector) 

o Older method for addressing data. 

o Cylinder → same track across all platters 

o Head → surface number 

o Sector → segment within the track 
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• Modern systems use LBA (Logical Block Addressing) for simplicity 

and larger drives. 

Disk Formatting 

1. Low-Level Formatting (Physical Formatting) 

o Divides disk into tracks and sectors physically. 

o Done at the factory or by special utilities. 

2. High-Level Formatting (Logical Formatting) 

o Creates file system structures (FAT, NTFS, ext4) on tracks 

and sectors. 

o Prepares the disk to store files and directories. 

• Tracks are concentric circles; sectors are segments of tracks. 

• Sector size is fixed (usually 512 bytes), but modern disks may have 4 

KB sectors. 

• Cylinder = same track number across multiple platters. 

• Disk capacity depends on tracks × sectors × bytes per sector × 

surfaces. 

• Disk read/write heads access data by moving to tracks and waiting 

for sectors. 

• Efficient track and sector organization is crucial for speed and 

storage management. 

Advantages of Track-Sector Organization 

1. Efficient Data Storage – Organized structure reduces wasted space. 

2. Faster Access – OS and CPU can locate data precisely using CHS or 

LBA. 

3. Scalable – Works for floppy disks, hard disks, and optical storage. 

4. Reliable – Helps in error detection and correction (sector-level 

checks). 
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 Disadvantages / Limitations 

1. Physical Limitation – Maximum tracks and sectors per disk are 

fixed. 

2. Slower Access in Large Drives – Moving heads across tracks takes 

time. 

3. Fragmentation – Files spanning multiple sectors/tracks can slow 

performance. 

4. Obsolete for Modern SSDs – Solid-state drives do not use physical 

tracks/sectors. 

Tracks → Concentric circles 

• Sectors → Pie-slice segments of tracks 

• Cylinder → Same track number across multiple platters 

 Summary 

• Tracks and sectors are fundamental units of disk storage. 

• Tracks = circular paths; Sectors = data segments within tracks. 

• Used in floppy disks, hard drives, and magnetic storage. 

• Proper organization ensures efficient storage, fast access, and 

reliability. 

• Modern storage may still follow these principles but often uses LBA 

addressing instead of CHS 

2.8 Types of Diskettes and Their Capacities 

A diskette (floppy disk) is a portable magnetic storage medium used to 

store and transfer data. 

• Comes in different sizes with varying storage capacities. 

• Requires a disk drive to read/write data. 
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Types of Diskettes by Size 

8-inch Diskette 

• Introduced: Early 1970s 

• Physical Size: 8 inches (diameter) 

• Storage Capacity: 80 KB – 1.2 MB (depending on density) 

• Characteristics: 

o Large and flexible 

o Mainly used in mainframes and early microcomputers 

• Obsolete today 

5.25-inch Diskette 

• Introduced: Late 1970s – early 1980s 

• Physical Size: 5.25 inches (diameter) 

• Storage Capacity: 

o Single-sided, single-density: 160 KB 

o Double-sided, double-density: 360 KB 

o High-density: 1.2 MB 

• Characteristics: 

o Flexible magnetic disk inside a protective sleeve 

o Common in IBM PC and compatible computers 

3.5-inch Diskette 

• Introduced: Early 1980s 

• Physical Size: 3.5 inches (diameter) 

• Storage Capacity: 

o Double-sided, double-density (DD): 720 KB 

o Double-sided, high-density (HD): 1.44 MB 

o Extra-high density (ED): 2.88 MB (rare) 

• Characteristics: 

o Hard plastic shell protects the disk 

o Small, portable, more durable than 5.25″ 

o Standard for personal computers in the 1990s 
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Summary Table of Diskette Types 

 

Diskette 

Type 
Size Capacity Notes 

8-inch 8″ 80 KB – 1.2 MB Used in early mainframes 

5.25-inch 5.25″ 
160 KB – 1.2 

MB 
Flexible, widely used in early PCs 

3.5-inch 3.5″ 
720 KB – 2.88 

MB 

Hard plastic shell, durable, standard 

for PCs 

 

 Key Features of Diskettes 

1. Portability – Can transfer data easily between computers. 

2. Magnetic Storage – Data stored on magnetic coating inside the disk. 

3. Write-Protect Feature – Tab prevents accidental overwriting. 

4. Bootable – Can contain operating system files for booting. 

Usage 

• Store small files and documents 

• Load software programs 

• Transfer data between PCs 

• Boot computers using DOS 

Limitations 

• Low storage capacity (1.44 MB for 3.5″ HD disk) 

• Slow read/write speed 

• Fragile (sensitive to dust, heat, and magnets) 

• Obsolete in modern computers (replaced by USB drives, SSDs, cloud 

storage) 
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2.9 Disk Parts  

Definition 

A disk is a magnetic storage medium used in computers to store data 

permanently. 

• Floppy disks (diskettes) and hard disks (HDDs) are common 

examples. 

• Disks store data in tracks and sectors, and are read/written by a disk 

drive. 

2.9.1. Main Parts of a Disk 

Disk Surface / Platters 

• Magnetic disk surface where data is stored. 

• Hard disks may have multiple platters, each coated with magnetic 

material. 

• Floppy disks have a single flexible magnetic sheet inside a plastic 

cover. 

• Data is stored as magnetic patterns (0s and 1s). 

Tracks 

• Concentric circles on the disk surface. 

• Each track stores sequential sectors. 

• Track 0 is the innermost, track numbers increase outward. 
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Sectors 

• Each track is divided into equal segments called sectors. 

• Each sector stores a fixed amount of data (usually 512 bytes). 

• Sectors allow organized storage and easy addressing. 

Cylinders 

• In multi-platter hard disks, a cylinder is a set of tracks with the 

same number across all platters. 

• Helps the disk controller locate data efficiently. 

Read/Write Head 

• Component that reads and writes data on the disk surface. 

• Moves radially across tracks to access specific data. 

• Each platter usually has a separate head. 

Spindle / Hub 

• Rotates the platters at a constant speed (HDD: 5400–15000 RPM). 

• Ensures the disk surface moves under the read/write heads for data 

access. 

Disk Motor 

• Drives the rotation of the platters. 

• Maintains stable speed for precise reading/writing. 

Diskette Case (For Floppy Disks) 

• Hard plastic outer shell protects the disk inside. 

• Includes a metal sliding cover (for 3.5″ diskettes) that exposes the 

read/write area. 

• Write-Protect Tab prevents accidental overwriting of data. 

Hub Hole / Spindle Hole 

• Central hole on the disk that attaches to the drive spindle. 

• Allows the disk to rotate inside the drive. 
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Data Encoding 

• Data is stored using magnetic polarity: 

o North/South = 1/0 

• Read/write heads detect or magnetize areas on the disk. 

Diagram of Disk Parts (Floppy Disk) 
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Diagram of Disk Parts (Hard Disk) 

 

Magnetic disks 

| 

   |  

Summary 

• Tracks → Concentric circles storing sectors. 

• Sectors → Smallest addressable units of data. 

• Cylinders → Same tracks across multiple platters. 

• Read/Write Head → Reads/writes data. 

• Platters / Disk Surface → Magnetic storage medium. 

• Spindle / Motor → Rotates platters for data access. 

• Diskette Case & Write-Protect → Protect floppy disks. 

Understanding these parts is essential for grasping how data is stored and 

accessed in both floppies and hard disks. 
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