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ABSTRACT

The primary concern of this project is to provide overall guide with some

possible solutions to common hardware problems, so that the Computer User

can perforin prevéntive maintenance to keep their computers in good

working conditiot.

Trouble shooting chart menu is included for better trouble shooting and

repairs. Also a rapid technique of trouble shooting and maintenance tutor

program is developed for computer users.
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CHAPTER ONE

GENERAL INTRODUCTION

INTRODUCTION

The aim of this project is to help create awareness towards full understanding of the

present or future personal computer (PC), so that it can be casily used and not feared.
The project ie designed to give an overview of what makes up a computer system and
expert techniques (method) of diagnosing the faulty components and the various

methods of repairs.

Computers are thought delicate because they are built from supposedly delicate
clectronic circuits, the same ones that their manufacturers warn about holding 2 metal
pait of the system unit in order to discharge the pulses of static electricity that can
damage the circuits. We could see that computer literacy has bhecome a necessity in
today's world. There is virtually no aspect of human cndéavor that has not been
touched by the impact of computers. These hitherto presumedfragilc-machines bave
become part of human lives such that it has become a necessity for any individual or
organization that needs to process information accurately and with speed,
Seeretaries need computers for effective word processing, doctors need them for
eflic et petient's management, bankers usc them to enhance and maintain current
account and global bankine services. Computers aid engineers, lawyers,

librarians and evers other professional in every fields of human endeavours.




COMPUTERS IN HISTORICAL PERSPECTIVE i

A computer is a programmable electronic device that can store, retrieve and process

data. It is a device that is capable to accept data through any of the input devices,

process the data, and produce the output through any of the output devices. This
machine (or device) exccutes tasks on request, according to the way in which these
tasks are described.

There are two major categories of computers, namely: Digital Computers and Analog

computers

ANALOG COMPUTERS

Analog computers work by translating constantly changing physical conditions (such
as temperature, pressure, or voltage) into corresponding mechanical or electrical
quantitics. They offer continuous solutions to the problems on which they are
operating. For example, an automobile speedometer is a mechanical analog computer
that measures the rotations per minute of the drive shafl and translates that
micasurement into a display of miles per hour.

DIGITAL COMPUTERS
A computer can recognize only two states in each of its millions of circuit switches -
on or of or high voltage or low voltage.
By assigning binary numbers to these states ---I for ON and O for OFF, for example
and linking many switches together, a computer can represent any type of data from

numters to letters to musical notes. This process is called digitization.




1.3

1.3.1

1.3.2

THE GENERATIONS OF DIGITAL COMPUTERS |
Computers have been generally classified into a number of generations on basis of

their technology.

THE FIRST GENERATION

The first general thought of an electronic computer was electronic numerical
Integration and calculator (EWIAC). It was built in 1946 by Maunchy and Eckert
at the University of Pennsylvania. The most popular model of the first gencration
computers was IBM 650 developed in 1994, which was capable of supporting

both scientific and business applications.

THE SECON D GENERATION

This generation of computers evolved as a result of technological advances in
clectronic and solid state physics. The most popular model of this generation is
the IBM 1401. Many important developmentis were made during this, period.
This generation employed {ransistor, diodes and the printed orient board type at
writing. The computers of this generation generate less heart, were more reliable

and considerably reduced the physica! size of the hard ware.

The sccond generation computers made great use of high-speed magnetic tape
units for reading and writing data. There exist also technological advancement in
data transmission and communication devices motivates real time and time

sharing computer system. Data can be sent to and received from both local and

remote data processing canters.




1.3.3

1.3.4

THE 'FlilRD GENERATION

The period 1964 was dominated by the third-generation of computers, the most
popular model of this generation was the IBM 360. During this period, mini-
computers, were developed. The important development of this generation
includes the monolithic integrated circuitry and hybrid integrated circuitry was
dev eloped to replace the diodes and transistors characteristics of the second
generation computers.  Monolithic circuitry is concerned with the placing of

clement of a circuit (transistors, resistors and diodes) on a chip at a time.

THE FOURTH GENERATION

The fourth generation of computers ook off in the 70°s and exists ill today.

The first affordable desktop computer designed specifically for personal use was
called Altair 8800 and was sold by Micro Instrumentation Telemetry Systems in
1974. In 1977 Tandy Corporation became the first major electronics firm to
produce a personal computer. They added a keyboard and CRT to their computer
and offered a means of storing programs on a cassette recorder. Soon aflerward, a
small company named Apple Computer, founded by engineer Stephen WoZn'{ak

and entrepreneur Steven Jobs, began producing a superior computer.

IBM introduced its Personal Computer, or PC, in 1981. As a result of competition
from the makers of clones (computers that worked exactly like an IBM-PC), the

price of personal computers fell drastically. Today’s personal computer is 400

times fasier than ENIAC, 3,000 times lighter, and several million dollars cheaper.
4




1.3.5

1.4

In rapid su:.cessi(;n computers have shrunk [rom tabletop to laptop and finally to
palm size. With some personal compuiers, called pen-pads, people can even write
directly on an etched-glass, liquid-crystal screen using a small electronic stylus,
and words will appear on the screen in clean typescript.

The following are the important development of this generation:

a. Large-scale integrated series

b. Uscr-friendly interfaces

e, !“as;_tcr memories and mass storage
d. Improved sofl-ware.

THE FIFTH GENRATION

The conventional computers are widely applied in routine business data
processing and in mathematical — statistical calculations in science and
engineering in the Japanese National Government has initiated a revolutionary
towards the development of the new generation computers described as fifth
generation. Is what they referred to as the artificial intelligence. The fifth
generation computer is based on a new architecture, which support very large
memory, high parallel processing and reasoning. Thus these generation can learn,
associate, make references, take decision and otherwise behave in ways we have

always considered the exclusive province of human reasoning.

OBJECTIVES
The aim and objectives of this project are to enable the compuler users to be

conversant with their computers and also be able to provide an overall trouble

shooting/maintenance guide. With some possible solutions to common problems.
5




| P

1.6

Hence the user can carry out practical maintenance work such as follows:

i

2.

19.

11.

1z,

Familiarize themsclves with the components inside the computer
Deals with computer equipment without fear

Perform daily maintenance routing

Carry out monthly, quarterly and annual maintenance routine
Check and locate faulty device

Upgrade the system memory

Install peripheral device like printer, monitor, mouse, disk drive, etc
Distinguish between hardware and soflware faults

To be able to detect virus on the system

Troubleshoot computer system to board ievel

To be able to troubleshoot and carry out minor repairs on printers e.g. Dot
Matrix

To be able to replace fault and detect faulty cards ¢.g. power card.

STATEMENT OF THE PROBLEM

The problem of this study is to examine the present ways of maintaining and

trouble shooting Gate Way 2000 PC and to proffer the more effective, easier, time

conserving less labor method of troubleshooting operations.

SOURCE OF DATA AND INFORMATION OF THE STUDY

The data and information used in this study were obtained from textbooks,

journals, hand books, handout, manual and notebooks.




Data and information were also collected from Electronic/Computer Scientist,

users, and personal experience.

1.7 SIGNIFICANCE OF THE STUDY
The researcher hopes that this study would:

L. Contribute in no small measure in both theory and practical to the
existing pool of knowledge about computer maintenance and
troubleshooting

il Reduce  “trial  and  Erroi” method of maintaining and

troubleshooting Gate Way PC.

1.8 NEED FOR THE STUDY
i. The need was as a result of the observation made on the present methods

ol carrying out repairs; maintaining and troubleshooting gate way pe.

il Many a times technicians spent undue time in order to carry out
repairs; while some cause more damage than how it was.
ii. There should be proper logging of troubleshooting using the right

peg for the right hole.

1.9 LIMITATION OF THE STUDY

The work is focused on computer maintenance and troubleshooting operations.

The study will not be good enough for a computer scientist that knows nothing

about engineering basics.




The extent of this work can only serve as a guide to the likely problem(s). The

write up can never be substitute for the many feature manual /circuit diagram of

the computer.

EQUIPMENT/TOOLS NEEDED FOR TROUBLSHOOTING
1-Complete tool box
1-Digital Multimeter
i-Bottle of Disk Cleaning Alcohol (iithanol)
1-Packet of Lint-free dot or cotton swabs
I-Scratch floppy diskettes
1-Diagnostic Floppy diskettes preferably 3.25” type

I-Vacum Ciecaner (Electric blower).




CHAPTER TWO

26 SOME COMPUTER TERMS AND APPLICATIONS

DEFINITIONS

RAM RAM (an acronym of Random Access Memory) refers to the types of
memory dovices whereby any location in memory can be found (located), on
average, as quickly as any other location. Computer internal memories and disk
memories are random access memories. A major characteristic of RAM is that
the time it takes o write onto or read data from the memory location is the same.
Also access to data is random instead of sequential. That is, to access a particular
stored data, the exact memory location in which the data resides is read. The
system docs not have to start reading the first data and follow the search in
sequence (o aceess the required data.

ROM ROM (an acronym of Read-Only-Memory) is a special memory that can
bx; read from but not written into. ROM is a type of computer memory, which
contains computer instructions that do not need to be changed, such as the
instructions for calculating arithmetic functions. The computer can read
instructions out of ROM, but no data can be deleted from it or added to it. The
switches of ROM chips are sct when they are menufactured and ¢
unchangeable.  The patterns on these chips correspond to commands and

programs that the computer needs in order to boot up, or ready itself for

operation, and to carry out basic operations. Because Read-Only-Mcmory is




actually a combination of hardware (microchips) and software (programs), it is
often referred to as firmware.

However, there are special kinds of ROM that can be programmed as well as
some that can be erased. These are PROM (Programmable Read-Only-Memory)

and EPROM (Erasable Programmable Read-Only-Memory).

MICROPRUOCESSOR A complex electronic chip, which is at the heart of a

microcomputer providing the CPU of the system. Microprocessors are also used
for control purposes or many machines and appliances, and domestic and
industrial equipment.

A microprocessor unit is used to refer to the primary part of a microcomputer. [t
consists of an ALU, some main memory, usually for control, input/output
interface  devices, etc.  Computer capability is usually defined by the
microprocessor’s capacity.

MEMORY  Memory is divided into a large number of scpafatc locations, cach
of which can hold 4 picce of data. Each memory location has an address than can
be used to refer to it when data is stored in it or retricved from it. We can
visualize memory as a set of post office boxes, with the box numbers as the
addresses used to designate particular locations.

INPUT-OUTPUT (1/0) Input is generally referred to as the data and
instructions entered into a computer, perhaps via a keyboard or diskette. While

Output is all information received from the system, perhaps as hard copy printout

or as display on the screen.




BOOTING Is the term used normally to refer to putting the computer on, ie.
starting the computer. This enables the reading of computer programs into the
computer, a technique known as bootstrap.

BIT (an acronym of Binary Digit), is the smallest unit of information that can
be held on a computer. Bits are represented on computers by two-state devices.
These devices are called two-state because they could only represent either O state
or | state.

BYTE A byte is the unit of computer storage or data representation. It is

the smallest group of bit, which can be addressed individually. A byte usually

contains cight (8) bits. Each byte corresponds to one character of data (a

il

characier |s a symbol in a sct of symbols). The most common expression used to
represent a computer’s capacity, for instance is the Kilobyte (KB), which is 1024
bytes.

MEGA RYTE 1000 byte in terms of memory. .ls a unit of computer
memory which can be represented by 1048576 ( 2 x 10% ) byte.

DATA UNIT Data Unit is a set of one or more characters treated as an whole
FIELD A field is a group of adjacent characters. It is a sct of data
positions treated as unit ¢.g. a name ficld etc. Each field can be referred to as a
Data Item.

RECORD A record is a collection of related data item (fields). A group of
related records is called a file.

FILE A iile is gencrally a collection of information stored as records. Files are
stored in memory devices such as a disk memory or tape memory. It is a group of

related records, such as payroll files, student file, ete.

11




DATA BASE a database is imply a collection of data arranged in files used for
more than one purpose. Thus, database files can be used for payroll as well as
personnel systems, for instance. Each of the applications will make use of

particular ficlds that are relevant to its processes.

LOGIC BOMBS, VIRUSES, AND WORMS In  an ceffort to
sabotage other people’s computers, some computer users (sometimes

called hackers) create software that can manipulate or destroy another

computer’s programs or data. One such program, called a logic bomb,

consists of a set of instructions entered into a computer’s software. When
activated, it takes control of the computer’s prograhs. A virus attaches
itself to a program, ofien in the computer’s operating system, an then
copics itself onto other programs with which it comes in contact. Viruses
can spread from one computer to another by way of exchanged disks or
programs sent through telephone lines. = Worms are self-contained
programs that enter a computer and gesicrate their own commands. Logic
bombs, viruses, and worms, if undetected, may be powerful encugh to
cause a whole computer system to crash.

DRIVE (DISK DRIVE) A drive is a device that moves tape or disk
past a read/write head. It is synonymous with a video head in that the
movement caused by the device enables the system to read the magnetized

conient of the disk or tape, or to write onto the disk or tape.




Every drive has a unique name, which is used to identify it. The hard disk
drive is usually referred to as C drive (C prompt — C:\.>). Other drives are
identified with letier s A — Z according to the number of the drives

availzble. DOS normally assigns these drive letters to the diskette drives

and to the fixed disk in your computer.

To change from one drive to another, just type the name of the drive at the
prompt with a colon (:). If for instance, you want to reference a file that
is in a floppy disk, insert the disk in the ‘a’ drive and type a: at the C:\>
and press the return key. This changes the prompt to A:\> signifying that
you can now access any file in the diskette.
If an error message of this nature appeared

Not ready reading drive A

Abort, Retry, fail?
The drive door may not have been closed properly or the diskette not
properly inserted, or that it is not formatted. If the error is due improper
closure or insertion, correct the mistake and type r to Retry.
DRIVERS A driver device is usually an Operating System (O/S)
module that controls specific input/output peripherals. Each of these

periaacrals usually comes with its driver, which is installed onto the

computef to enable it to recognize and communicate with it. A mouse, for

instance, will be unusable without a mouse driver installed. This is also

applicable to CD ROM and printers (unless if an installed printer has the




same or similar properties with the one to be installed, in which case it

wiil be sﬁnulatcd and used).

ARITHMETIC/LOGIC UNIT (ALU) The secction of the 'central
processing unit that performs arithmetic and logic operations.

BINARY CODE A coding system that uses twe alternative elements

— 0 or 1, TRUE or FALSE, voltage or no voltage — to represent numbers,

characters, and symbols.

CEN’f‘RAL PROCESSING UNIT (CPU) The main part of a computer.
Contains internal memory, a arithmetic/logic unit, and control circuitry
and performs data-processing and timing and controll;ing functions.
CONTROL UNIT The part of the central processing unit that
determines the sequence of computer activities, interprets instructions, and
controls the way in which those instructions are carried out.

DATA PROCESSING The converting of raw data to machine-
readable form and its subsequent processing (as storing, updating,
combining, rearranging, or printing) by a computer.

FLOPPY DiSK A thin flexible plastic disk that stores data in the
form of magnetic patterns on its surface.  Used primarily in
microcomputers.

FLOWCHART A diagram that uses connecting lines and a set of

conventional symbols to show the sequence of operations and the flow of

data in a computer program.




HARDWARE The physical components of a computer system,

such as the chips, disk drives, monitor, and other devices. Distinguished
from software.

INPUT Data to be processed that is entered into the computer from
a keyboard, disk drive, or other input device.

INTERFACE The hardware and sofiware that cnable a user {o interact
with a computer (called a user interface) or that enable two computer
sysiems to interact.

MEMORY A storage arc in which a computer saves data and from
which it retricves data.

NETWORK A sysiem of computers, terminals, and databases
connected by communications lines. Allows users of different types of
computcrs to exchange data and to make use of special programs or of
very large computers.  Scopes range from local-arca networks (LANs) to
international networks.

OPERATING SYSTEM A linked series of programs that controls,
assists, and supervises all other programs on a computer system and that
allows dissimilar hardware systems to work together.

ouTPUT Data that has been processed by the computer and sent to a
screen, printer, or other output device.

PROGRAM A step-by-step series of instructions directing the computer
to carry out a sequence of actions in order to perform an operation or to

solve a problem.




SIMU LATION A computer representation of a real-life system or

prosess that initiates the behavior of the real system under a variety of

condition | ‘

SOFTWARE Instructions or prograins used by a computer to do its work.

Distinguished from hardware.

TLERMINAL A device with a keyboard for inputting data to a computer

and a. display screen for receiving data from the computer.

WORD PROCESSISNG  An automated means of creating and editing
text. Uses computer programs that aceept input (text) from a keyboard or

from computer memory, enable the vser to manipulate the text, and can

send the original or revised text to a display screen or printer.

COMPUTERS AT WORK - APPLICATIONS

COMMUNICATION Computers make all modern communication

possitic. They operate telephone-switching systems, coordinate satellite

launches and operations, help generate special effects for movies, and
control the equipment in all phases of television and radio broadcasts.
lLocal-area networks (LLANS) link the computers in separate departments
of business or universities, and larger networks, spch as the Internet,
permit modems —teleccommunication devices that transmit data through
telephone lines —to link individual computers to other computers anywhere
in the work. Journalists and writers now use work processors to write
books and articies, which they then submit to publishers on magnetic disks

or through telephone lines. The data may then be sent directly to

16




computer-controlled typesetters, some of which actually design the layout
of printed pages on computer screens.

SCIENCE AND RESEARCH Computers are used by scientists and
rescarchers in many ways to collect, store, manipulate, and analyze data.
Running simulations is one of the most important applications. Data
representing a real-life system is entered into the computer, and the
computer manipulates the data i order to show how the natural system is
likely to behave under a variety of conditions. In this way scientists can

test new theories and designs or can examine a problem that does not lend

itse!f o direct experimentation. Computer-aided design, or CAD,

programs cnable engincers and architects to design three-dimensional
models on a computer screen. Chemists may use computer simulation to
dcsigh and iest molecular models of new drugs. Some simulation
p}ograms can generate models of weather conditions to help
meteorologists make predictions. Flight simulators are valuable training
tools for pilots.
INDUSTRY Computers have opened a new era in manufacturing and
consumer-product development. In the factory, computer-assisted
manufacturing, or CAM, programs help people plan complex production
schedules, keep track of inventories and accounts, run automated assembly
lies, and control robots. Dedicated computers are routinely used in
thouéands of products ranging from calculators to ,ail;planes.

GOV ERNMENT  Government agencies are the largest users of

main{rames and supercomputers. In United State, for instance, the

17




Department of Defence uses computers for hund:reds of tasks, including

- ressarch, breaking codes, interpreting data from jSpy satellites, and

targeting missiles. The Internal Revenue Service uses computers to keep
track of tens of millions of tax return. Computers are also essential for
taking the census, maintaining criminal records, and other tasks.
EDUCATION Computers have proved to be valuable educational
tools. - Computer-assisted instruction, or CAl, uses computerized lessons
that range from simple drills and practice sessions to complex interactive
tutorials. These programs have become essential teaching tools in medical

schools and military training centers, where the topics are complex and the
LR |

cost of human teachers is extremely high. Educational aids, such as some

encyclopedias and other major reference works, aré available to personal-

computer users-cither on magnetic disks or optical discs or through

!
|
1
i

various telecommunication networks.
ARTS AND ENTERTAINMENT Video ga§nés are one of the most
popular applications of personal computers. The constantly improving
graphics and sound capabilities of personal computers have made them
popular tools for artists and wmusicians. Personal computers can display
millions of colors, can produce images for clearer than those of a
television set, and can connect to various musical instruments and
synthesizers. Painting and drawing programs enable artists to create
rcalisl_ic images and animated displays much mérc casily than they could
with inore traditional tools. “Morphing” programs ;How photographers

and filmmakers to transform photographic images into any size and shape

18
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‘they can imagine. High-speed supercomputers can insert lifelike animated

i

images into frames of a film so seamlessly that movie-goers cannot

distinguish real actors from computer-generated images. Musicians can

use computers to create muitiple-voice compositions and to play back
- music with hundreds of variations. Speech processors even give a
computer the ability to talk and sing.

VIRTUAL REALITY As personal computers became faster and
more powerful in the late 1980s, software developers discovered that they
were able to write programs as large and as sophisticated as those
previously run only on mainframes. The mass!% million-dollar flight
- simulators on which military commercial pilots tmﬁ'ed were the first real-

~world simulations to be moved to the personal computer.

| Flight simulators are perfect example of programs' that create a virtual
reality, or a computer-generated “reality” in which the user does not
merely watch but is able to actually participate. The user supplies input to
the system by pushing buttons or moving a yoke or joystick, and the
computer uses real-world data to determine the result of those actions. For
cexample, if the user pulls back on the flight simulator’s yoke, the
computer translates the action according to built-in rules derived from the
performance of a real airplane. The monitor will show exactly what an
airplanes view screen would show as it begins to climb. If the user
con'inues w0 climb without increasing the throttle?the “virtual plane” will

- stall (as would a real plane) and the “pilot” will lose control. Thus the

19




user’s physical actions are immediately and realistically reflected on the

computer’s display. For all intents and purposes, the user is flying-that is,
the “planc” obeys the same laws of nature, has the same mechanical

capabilities, and responds to the same commands as a real airplane.

Many amusement parks now have rides and attractions that usc virtual
reality principles for creating exciting alternate realities for their
audiences—Ifor example, a simulated ride ‘in a spaceship, complete with
near collisions and cnemy attacks. Acceleration and deceleration are
simulated by pitching and moving seats, all computer-controlled and
cleverly coordinated with sterco sound effects and wrap-around video

disjilays.




CHAPTER THREE
THE TROUBLESHOOTING METHODOLOGY
EXPERT SYSTEM
Expert sysiem is often regarded as representing sub class of Artificial
Intelligence, and they often (wrongly) identificd with fifth generation of

computers.

Expert system has been working with varying degree of success for many years.

towever, as usual conventional systems relying on progress knowledge

engineering, expert system are at the key development contributing to the fith

generation programs.

An expert system may be regarded as a means of recording and accessing human
competence in a particular specialist field. The most robust interpretation
suggests that an expert system is human like performance and can serve thereby
as a replacement expert. It was in view of these that I resolved to adopt the expert
system in {roubleshooting, maintenance of PC to the beet of my knowledge.
Hardware and software crashes can lead to frustration, hours of wasted effort or
worse catastrophic accidents, and it is clearly time that the concept of expert
system of troubleshooting and maintenance was carefully adopted as a vital tool
in the project.

The majority of computer crashes are caused by fairly trivial events, such as a
momentary loss of power or the accidental disconnection of a peripheral device:

operator error can also be the cause accidentally pressing the wrong key can wipe
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out all the daia stored in memory or disk. Hard disks head crash when 20 MB of
invaluable data programs just disappear into thin air are directly identifiable

hardware faults.

Whatever, the cause, computer faults, both hardware and software, can have

ca_tastiophic results. Computer failures can cause loss of life, bankrupt companies
and bring nations to brink of war.

When a fauit is detected in the computer, by various techniques described in this
project, the next stage is to determine the exact source of the fault. This is
because a fauit is not detected until some time after fault has occurred. This
allows the fault to spread across much more of the system than is initially

apparent.

Fault can be characterized by duration and extent.

1. A fault is referred to as LATENT when it occurs without producing errors
during system operation.
TRANSIENT FAULTS are temporary conditions, usnally the result of
clectromagnetic, temperature, humidity, incorrect operating, or other

- external disturbances. Transient fault typically disappear as soon as the

external condition is eliminated.
An Intermittent Fault: Alternates between active and dormant state and is
usually caused by poor design. Borderline operating conditions, for both
transient and intermittent fault, errors may remain afier the fault

disappcars.




TROUBLESHOOTING AND REPAIR

When your computer system fails to operate the way it should, it can be hard to

know where to start and what to do. There are so many complex interacting

elements in the system that a subtitle error in the set up information, for example,

can cause all sorts mysterious faults. A bad keyboard can cause the system to
appear to ireeze or to wild. A bad RAM chip can cause a system to fail to boot, or

to periodically crash.

Troubleshooting a faulty system is a methodical process in which you track down
and climaie possible causes at a problem until it disappears. There are no quick
solutions or shortens, except the experience to know where to start looking and
thus save yoursell wasted time. This section of the project is meant to be an

introduction to fundamentals of troubleshooting 2 computer system.

PROBLEM DEFINITION
Before you can start chasing down a problem, you have to know what if is,

exactly what it is, and some of ifs likely causcs as viz:

EFFECTS
When your system behaves unexpectedly, you should immediately exit important
program you are running and make certain your data are safe. Never perform the

testing described in this project work with important irreplaceable files.

If the probiem is critical (it causes the system to lock up at boot) or prevent you
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Frem using the machine in any fashion, make careful note of when the fault
Occurs, aid what seems to be causing it to occur (boot, first key pressed, first

Attempt to read from a disk, etc.)

if the problem seems to be transient, try to determine the exact sequences of

Events that cause it.

PHYSICAL CONSIDERATON

Software testing can be done without disturbing the computers hardware and
Physical setup. It the troubleshooting or repairs both indicate that you will have
to decal extensively with the hardware, you should consider at the start whether
you want to move the computer to a location where it will be more accessible.
Fixing a loose video cable can and should be done with the computer in its usual

place.

Testing and repair involving the internal hardware and expansion cards should
probably be done with the computer spread out, as it was when you first powered

it up.

HANDLING CONSIDERATION
Handling computer under repair is much like that of handling is being assembled.
When removing expansion cards and Ics, you should observe the anti static

precautions. When connecting or disconnecting cables or any place of hardware,




3.4

the system power should be off never pull a board, charge jumper or switch

setting, or switch cables with the power on.

When working with systems that contain hand disk drives, you need to be more
gently than when you first installed he drive. An initialized hard drive can even
more prove to damage than a new one, since it contain data that can be lost. This
is especially true if the system fault prevents you from panking the hard disk
drive’s head. If the hard disk drive is not a sclf panking type and your system
failed in use, preventing you from running a head packing utility, handle the

system unit with extreme care.

Since you will probably have to power the system up and down several time
during hardware troubleshodting, be certain that pank the heads each time.
Always allow the hard disk a minute or two to spin down to a halt before moving

or bumping the case.

TOOLS

Many troubleshooting and repair operations can be accorﬁplished without tools,
the 1oo! set needed to assemble the computer should be sufficient, but the
complete set listed in this project work is recommended as repair oflen involves
steps more complicated than those of assemble.

More advance tools such as a soldering pencil, logic probe, multimeter,
oscilloscope, cable tester, cte. one not required for board level testing and repair

the scope of this project work.
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3.6

SOFTWARE TOOLS

Soflware .diilgnc')slic tools can be very useful reference manual, which
accompanies scme system when bought, has 2 number of diagnostic routines that
can help you pinpoint problems.

There are also many other routines programs, and software tools available in the
public doinain and shareware market, which can be obtained from local builetin
Boards, computer user groups, and online information services sometimes a small
specialized testing routine can save us hours of labour.

Commercial diagnostic programs are also indispensable to anyone who does a lot
of computer troubleshooting and repair. A software tool that is certainly needed

for troubleshooting at no cost is a RAW.

SYSTEM BOOT DISK

A Raw boot disk should be a floppy disk with the operating boot files, but no
configuration ﬁlé's for DOS, AUTO EXEC, BAT and CONFIG.System.

To simplify some steps of software troubleshooting copy of all the drives and
utilitics normally used when a system booted. A text editor such as EDLIN,
COM, which comes with most versions of DOS, should be included, so that one

can create and modify configuration files as necessary.

HARDWARE TROUBLESHOOTING
Hardware troubleshooting and repair is much like that of soflware aithough it is

more involved because of the system disassembly required. Again, it is probably

26




easier to proceed with hardware trouble shooting if the computer system is moved

to a text bench like area.

LIMITED TROUBLESHOOTING

If one is certain that a particular problem lics with a specific expansion card or
other device, one can begin by inspecting that device: Check all of its
connectic;ns and its installation, if everything appears normal cables correctly
attached, and seated in expansion slot, all jumpers firmly in place, then remove
the device for closer inspection. Check the placement of all jumpers and the
position of all dip switches on the card. Check the entire one after the other.

Don’t assume or overlook anything.

Remove and reinstall any attached enables, looking for bad connector pins, a bad
attachment of the cable or signs that the cable may have been damaged, c.g. any
Ic’s or other devices are installed in socket, check to see that they are firmly and

correctly scaied in the sockets.

When the card and devices conditions are verified, reinstall it and carefully
reconnect it as necessary. Power up the system to sce if the problem has been
cured. 17t has not been cured, then certainly the problem lies in that devices that

component will have to be repaired or more likely replaced.




EXTENDED TROUBLESHO()’I‘ING

If a problem to a single component cannot be pinpointed or if a problem that
appeared to be the fault of a single device turned out to be one has to troubleshoot
the entire. {f this becomes necessary it’s best to take the wide angle approach

discussed here, rather than try to troubleshoot sections of the system individually.

Take the system and strip it down to barc essentials. If possible, the only
expansion devices in the system unit should be a video card and a floppy drive
controller. The only devices attached to the system should be a keyboard and
monitor. If the system does not function properly in this configuration, the fault

lics with whatever hardware is installed.

Motherboard, RAM floppy controlier, keyboard or video adapter. Without
substitute puts to swap into the system (e.g. a temporary replacement for the

floppy controller or video card(, it can be hard to trace the problem further.

If thc‘strippéd syst'cm works correctly, reinstail the removed component one at a
time until the malfunction occurs. If more than one optional deice is install at that
point, try removing some of the earlier instalied ones o sce if the problem
disappear again.  ‘This process should lead to the déi;ection of the faulty

component or problem-causing device.
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The most common problem, assuming that none of the device was actually faulty,
is an improperly shared system resource, such as a DMA channel or interrupts

request (TRQ) line.

Shared hardware point addresses also occasionally occur, especially with multiple
parallel points and EMS (Expanded Money) cards. No shared hardware pint

addresses or signal lines is permitted.

Once the fault is narrowed down to one or two devices, check their configuration
to sce if they are perhaps sharing a system resource or are otherwise improperly
configured. 1f everything appears to be correct, one of the components is most

likely faulty. The best way to test hardware is in a working computer system.

REPAIR

Repairing cOmputef systems consist mostly or replacing faulty in their entirety.
During repair with a soldering iron at the level of board’s integrated circuits,
resistor, and other components requires skill and experience. It is often simpler
and more cost effective to replace an entire expémsion card than try repairing it,

cven if the fault is detected.

There are a few items that can be repaired with minimum skill. Cables are one
example. 1 & cable developed a broken conductor inside one of the connector
shells, a few minutes work with a soldering iron can save the replacement cost of

the cable.
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3.8

3.9

However, if the cable has molded on connectors or the break is somewhere along
its length, no repair is possible.

Nearly‘ all computers component and product have warranties. If a product fail
within the warranty period, one should contact the seller or manufacturer about

repair or replacement of the defective part.

TROUBLESHOOTING CHART

Troubleshooting is much easier if you have a guide to the possible problems and
related symptoms that a malfunctioning system can display.

This project is intended to provide an overall troubleshooting guide with some
possible  sofutions to common problems, both in CHART FORM AND
COMPUTER PROGRAMS Ynown as TUTTOR programs on how to
troubleshoot. Which will go a long way to help computer user perform preventive
maintenance on their system lo save cost.  In some cases, the fault is self-
explanatory. In others, the problem is simply narrowed to a particular area of the
system, and you will have to use the various information provided m this project

work to computer the troubleshooting,

SYSTEM

The following problems with overall system may be encountered.

SYSTEM DOES NOT POWER UP
- System unit not plugged in

- Power cord loose or broken
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- Wali socket faulty, or circuit breaker open

- Short circuit in computer system causing power supply shutdown
- Power supply faulty

SYSTEM DOES NOT BOOT

- Nein-bootable diskette in drive A

- Hard disk drive not initialized

- Syslqm file on hard disk drive missing or damaged

- I z;ully Cmos sctup information, and/or incorrect motherboard didswitch
setting

- Faulty RAM device

- Loose disk drive control, data, or power cable

- Power supply loaded pass voltage limit

- Expansion card loose in slot.

SYSTEM FREEZES, CRASHES, OR REBOOTS SPONTANEQUSLY

- Faulty RAM device

- Loose motherboard power connector

- Expansion card loose in slot

- - Conflicting hardware assignments

- lnc;)ncct or conflicting software configuration

- Memory — resident program and driver conflicts

KEYBOARD DOES NOT RESPOND
Keyboard not firmly plugged into motherboard port

- TX-style keyboard used with wrong motherboard
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- Switchable keyboard set to wrong type (CTIAT) for motherboard
- Keyboard lock switch in locked position
- Keyboard lock switch wiring loosc on motherboard, or connector

reversed

NOISE FROM SYSTEM UNIT

Normal power supply noise (fanhum, air movement)

- Normal hard disk drive noise (hum or slight whine while running).

IFaully hard disk drive (loud or repeated chatter or thump, loud whine)

Fauity cooling fan (loud hum, chatter overheating smells)
NO SOUND FROM SPEAKER

- Speaker connection to motherboard loose

- Speaker or wiring faulty

- Programs not making usc of spcaker

REAL-TIME CLOCK/CALENDER MALFUNCTIONS
- No real-time clock/calendar installed

- Clock battery weak, dead or missing

- Clock/Calendar not set properly (correctly)

- Real-time, time and not retired and used to set DOS system clock.

3.10 VIDEO'
The following problems commonly occur with

NO VIDEO DISPLAY
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- Monitor ndt plugged in, or not turned on

- Video cable not connecied to video adaptor, or connection to adaptor or
monitor loose.

- Video cable faulty

- Incorrect monitor type for video adapior in use

- Motherboard color/mono select dipswitch set incorrectly

- Incorrect video type specified in set up

- Video adaptor incorrectly configured

- Incorrect video mode sclected

- Sc'lvrare incorrectly configured

- Menitor incorrectly configured (applics monthly to multiscan and VGA

moni.ors)

- Mon tor brightness or contrast turned down

- Software screen-blanking utility in operation

FAULTY VIDEC DISPLAY

- Incorrect video mode selected

- Video adaptor incorrectly configured

- Monitor vertical and horizontal hold and controls misadjusted
- Monitor brightness and/or contrast control misadjusted

- Soft"».:vare. incorrectly configured

- Insufficient vidco RAM {(VGA.older EGA only)

- V.otherbeard master oscillator trimmed (older CGA systems only)
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3.11 DISK DRIVE

Hard and floppy disk drive can display the following problems

WRITE FAILURE

No disk on diskette drive

- Diskette not firmly stated in drive (3.5inch drives) or drive door close
(5.25inch drive)

- Disk not formatted to drive only not initialized

- Diskette writes protected

- Diskette drive write-protect sensor blocked or faulty

- Iard disk partition flagged read only.

READ FAILURE

- No disk on diskette drive

S Diskette not firmly seated on diskette drives or drive door not closed
- Disk not formatted or (hard drive only) not initialized

DISKET FAILS TO RECOGNIZE NEW DISK

~ ~Change disk jumper on diskette drive incorrectly set

- Diskette cable loose or faulty.
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3.i3

PERIPHERALS

The following problems with peripherals devices may be encountered.

SERIAL PORT NOT FUNCTIONING

- Expansion card incorrectly configured

Software incorrectly configured

- Serial port not initialized (use MODE command)

- Incorrect parameters (band rate, stop bits, parity) specified
- VART and or drivers Ices installed (secondary ports only)
- Serial cable incorrectly wired

- Cable connections loose

- Serial device (printer, plotter, mouse) incorrectly configured.
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