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I n t r o d u c t i o n 

The purpose of this eBook is to provide any individual who want to learn the basics of PC 

repair and troubleshooting. With the changing and advancement of the technical environment of personal 
computing, people are most likely to become more ignorant of the technical aspect of the personal computer. This 
manual will help them learn at least the basics of how computer works and how it is organized in each and every 
topic. The basic knowledge that a technician must posses is given emphasis including basic installation of software. 

In order to be able to repair, and maintain a personal computer, a technician must first know how it works. It 
is not necessary to understand how the computer engineer designed it. The design engineer is charge with the 
responsibility of designing the computer, creating circuits, and modifying circuits when they do not do the job they 
are designed for. A technician does not have to create circuits. The circuits to work on already exist. The 
responsibility is to know what was the computer doing when it broke down.  

The technician is like a doctor, he diagnoses the computer, troubleshoots and fixes the 

problem. But before that, a technician must have a basic understanding of how the computer works. Knowledge of 
software or basic operating system is a prerequisite to PC troubleshooting. Understanding of the logical organization 
and physical connections must be fully understood to be able to put together the pieces of the repair puzzle. Aside 
from these prerequisites to be a computer technician, knowledge of basic electronics, both digital and analog circuits 
are also required for the simple reason that computers are pieces of more than a thousand electronic components. 
Even though it is a fact that computers are filled with electronic components; it is also important to know the contents 
and functions, of these devices. 

Discussions on the theory of operation is to be started with the logical organization, the study of each part or 
module, or its subsystems, the first part includes the actual microcomputer parts along with their functions. The 
physical components that comprise a microcomputer are discussed. 

Then the investigation of what is inside of these devices and what they do as part of the computer system. 
The topics on this manual are divided into three parts; The laboratory activities, the overview of the components to be 
used in the activities, and the troubleshooting techniques. 

The study of computer troubleshooting has been a lot easier these days even though the computer's 
technology is becoming more complex. If however in the future, the reader or students who read this book made 
himself a successful technician, or had he developed a new technique in troubleshooting, then the purpose of this 
workbook had been attained. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

 
 

 

Devices and Peripherals 
 
 

Monitor 

It is an indispensable output device similar to a television. The monitor is called by some other names such as 
video display unit (VDU), video display terminal (VDT), cathode ray tube (CRT), or simply a computer monitor. 
Monitors come in different designs and capabilities. Today's personal computers use the (Super Video Graphics 
Array) SVGA standard. 

 

Keyboard 
 

It is an input device similar to a typewriter used in entering data into the computer. It acts as an interface 
between the user and the computer. The user communicates to the computer by typing enthuse and issuing 
commands. Computer keyboard is similar to a typewriter keyboard except for some additional keys that have special 
functions to the computer. 

 
 

 
 

 

Mouse 
It is an input device usually called a pointing device because of the pointer on the screen of 

the monitor. It is a palm sized device with 2 or 3 buttons used for clicking. The mouse is moved on 
a flat surface. As the mouse moves, the pointer on the screen also moves in the same direction as the 
mouse. The mouse is not one of the original devices included in the original PC. This is one of the 
reasons a mouse requires to be loaded with a software driver. A trackball works in the same 
principle as the mouse except that the ball is found at the top and rolled by a finger to move the 
pointer. 

 
 
 
 
 
 

Printer 

It is an output device used to create printed documents of data or information generated by the computer. The 
printer is a peripheral attached to the computer system designed to print computer generated output such as graphics 
and texts. Most modern printers can print photographic quality pictures. Printers come in different types and sizes. 

 

 

 

 



  

 

 

 

 

 

 

 

The System Unit Case 
                                         
 
The system unit case houses the main computer components that include the CPU, power supply, 

the motherboard, and the disk drive. 
 
 
 
 

 
 

 
 

 

 

Disk Drives 
 

The standard input output device connected to the computer. There are two types of disk drives; the floppy 
disk drive and the hard disk. There are however other types of disk drives but is considered optional devices such as 
CDROM drive, JAZ, and ZIP drives, etc. 

 

 

 

The Floppy Disk Drives 
 

 
Usually called a floppy because it uses a removable and flexible 

magnetic disk for storing data. Floppy disk drives uses an inexpensive media 
called diskettes for secondary data storage. The only disadvantage of floppy 
disk drive systems are its slow data transfer rates, and limited disk space 
considered by today's standard. 

 



  

 

 

 

 

 

The Hard Disk 
The hard disk is also called fixed disk because its disks are not 
removable Its non flexible metallic disk that stores data are called 
platters. Some of the advantages of hard disk over floppy disk system 
is faster data transfer rate, higher capacity (more than a billion bytes or 
about 1000 floppy diskettes), and it is much cheaper than floppies in 
terms of cost per megabyte of storage. Hard disks are hermetically 
shielded because of the disk's sensitivity to dust and other small 
particles. 

 

CDROM Drives 
 

The Compact Disc Read Only Memory is a special input device that can be connected to a PC. It uses almost 
the same drive as the CD used in audio components. Modem compact disc drives are now capable of writing data or 
music to a recordable CD. CD writers create CDS that can be written only once (called WORM or Write Once Read 
Many). A CDROM drive connected to the PC together with an audio amplifier (sound card) makes up the computer 
system called Multimedia PC (MPC) 

 

 

 

The Power Supply 
 
 

It is an electrical system device that provides power to the computer system and its peripherals. It is found at 
the back of the system unit case and is seen with a ventilating fan. It is a different type of power supply and is called 
SMPS (switch mode power supply). This type of power supply is almost the same as the power supply used in 
modern television



  

 

 
 

 

  12 Volts Line                                       8.0 Amperes 

• All Slots filled                                     0.5 Amperes 

• Floppy Disk Drives                            1.0 Ampere 
• Hard Disk Drives                               1.0 Ampere 
• CDROM Drive                                   1.0 Ampere 
• CPU Cooling Fan                                0.1 Ampere 

 
 

The Computer Power Supply Design 

 
The power supply used in modern personal computer systems is different from the conventional 

step down power supplies. The computer power supply is called an SMPS or switch mode power supply. 
Unlike the conventional power supply which implements power transformers, the SMPS design is more 
efficient, reliable, lightweight, and compact.  

A 200-watt power supply with 20 amperes of+5 volt dc and 8 amperes of +12 volt dc is today's 
standard in PC power supply. If a conventional power supply were to be used, this would require a very 
large size power transformer. Besides, large transformers radiate magnetic flux that could affect the 
computer's sensitive circuitry. 

 

 

 



  

 

 

 

Linear Power Supply 
 

 
The block diagram of a conventional power supply is shown in the figure above. The 220 volts ac 

household voltage is coupled to the primary winding of a step down transformer.  
 
The secondary winding of the transformer produces a low output ac voltage that is rectified 

(converted from ac to dc), filtered, and then regulated to output a pure dc voltage.  
 
This type of power supply is called an AC to DC converted. When compared to the SMPS, 

conventional power supply is simple and easy to design. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



  

 

 
 

The Monitor 

The monitor is a standard output device connected to 
a computer system. There are several types of computer 
monitors used in computer system, the LCD or the Liquid  

Crystal Display is used in notebook computers, Gas 
Plasma displays 'are also available, but the most popular is the 
monitor used in desktop PC. The monitor provides the user 
visual information of what is being entered into the computer. 
It also provides a display of the activities being done by the 
user, and shows output for computer generated results.  

This includes video clips, pictures, texts, and arcade 
games. The monitor is an electronic device similar to a 
television set, including of course its principles of operation. 

However,*a monitor differs from a television because it cannot receive TV broadcast channels.  

The video or images seen on a computer monitor come from the video interface card. A television 
receiver may not be used as computer monitor for a simple reason that computers need high resolution 
display screens. Other differences between TV and monitors are discussed in the following topics. 

The CRT- Cathode Ray Tube 
The CRT is a large vacuum tube usually called a 
picture tube. The face of the CRT is where the images are 
formed and seen by the viewer. The size of the monitor is 
measured diagonally and not horizontally. 
 
 

 
The other side of the face of the CRT is a long narrow neck with pin 

connectors at the end. It contains the cathode plate, the filament, and the grids. 
There are two types of CRT, the monochrome and the color. For the purpose of 
illustration, this discussion will focus on the monochrome CRT.                                                                                             
(Color monitor will be discussed on the later part of this chapter. 

 
 
 
 

 

How the CRT Works 
 

The Monochrome CRT is shown above. The neck of the CRT has several terminals that 
accept control signals for displaying images on the face of the CRT. The filament provides heat for the 
cathode plate. The cathode plate, when heated, emits electrons. The emitted electrons are attracted by 
the face of the CRT because of the positive high voltage supply on its anode. The grids provide 
streamlining of electrons to become an electron beam. When this beam strikes the face of the CRT, the 
phosphor coating on the face of the CRT glows. A yoke or a set deflection coils and magnets is 
wrapped around the neck of the CRT. The yoke deflects the electron beam passing through it in 
different direction. The yoke has two separate windings, the vertical 

deflection and the horizontal deflection coils. The horizontal deflection coils make the electron 
beam moves from left to right. This movement of the electron beam from left to right is called horizontal 
scanning. The vertical defection coils makes this horizontal scanning moves from top to bottom of the 
screen. When the electron beam reaches the bottom of the screen, it returns to the top and begins another 
scan. The enlarge is formed on the screen by varying the voltage supplied to the cathode plate. 



  

 

 
 

Troubleshooting Guide: 

    

    

VideoVideoVideoVideo Card Problems: Card Problems: Card Problems: Card Problems:    
Symptoms: 

1. No Video                                                           
2. Error messages: 1 long 8 short beeps or 1 long 3 short beeps  
3. Garbage on Screen 
4. Does not work properly with particular software especially Windows 3.1 and 
Windows 95 
5. Video scrolls vertically. 
6. Video slants or learns horizontally. 

Troubleshooting Video Cards 
Video Card problems affect the display, and or the entire computer system. To check for  

video card problem try inserting the video card to other slots. Try to use the suspected video card to other 
known working computer. , Video RAM problem makes the computer un operational. For compatible 
computers, it usually gives an audio error message with 1 long and 8 short beeps. ROM-Character 
generator problem displays , .garbage on the screen or blank screen. The computer will work but there will 
be no video. When it displays garbage, a ROM or character generator defect would indicate a flashing 
screen on texts will be on reverse video. The CRT controller problem is indicated by the video shown on 
the screen. Usually, loss of color, single color, vertical and horizontal hold problem. When these problems 
occur, check the following: 

a. Monitor Cable especially the connector (DB pins) for broken or contracted pins. 

b. Check operator's controls on monitor panel/back panel. 

c. Check for continuity on the video socket of the video card. 

d. Check for broken foil paths or corroded pins. 

Video card troubleshooting is just an isolation problem. When the part of the video card trouble lies on the 
RAM or ROM, the recommendation is to replaced the entire video card. The reason\for this is that video 
cards uses surface mount technology (SCT) and therefore removing and reinstalling components is almost 
impossible. 

Checking the Video Interface Card 

Remove Video interface card and reinsert 
Try to plug in video card to other slots 
Clean construct of video card and expansion slots 
Removed sockets chips and reinsert them 
Try the video card with other known working units. 
Try a new video card to the system being repaired. 
Check software driver configuration 
Check technical specification of video card for jumper setting 
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