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ABSTRALT

Troubdeshooting, maintznsnce and Repay of Microoomputer is oue of the maj
problem’s fhoing compuler peers Wit {d- wide.

The proliferation of Computsr sysiem and there purchase in the absence of any well
defined guideling’s have some disadvaniages.

The prinary ooncern of this project is 1o provide an overall troubls shooting principle and
guide with some pussible solution io common problems so that COMpPULEr Users <Ak
perform preveniive mainienance 10 hesp thelr computers in goud working condition
save CORL.

Troublzshooting chart -~ meng {5 provided for easy understandiog of iroubleshooting

developes, was tgsied using a group of over 100 system and Bs operation PrOves

effoctive as it offers flexibility to faull analysis Finally, 2 tulor progiam was g

developed by me, lo sohanced the rapid understanding of techniques of woubleshoo Hing

el Matntenance {reps

Vi




TABLE GF CONT

{“ontent

[ T g1 O T NS £

Asknowled Beruent.

w

aedieabiOn.

Abatract, ... ..

Fable of Conmtenmls .

Chaptor One

i-1 Aums And Objectives. .
i-2 Litsrature Review . . . ...

i-3 Progect Outhines.

Chapter Two

O .

ENT

§iH

Y

R

RN ' F G T

A%

Z-1 Computer Hardware An Introduciory Approach . .. 4

2.2 Computer Progranpning And Programming Language. .. 48

2-3 0 Peripherals.
2.4 Problom Delilion.

2-6 Bontlor. ... ...

T msk And DSk v . i b

yit




2.8 Tools And Bawpments L TR

Chapter Thyop

C-Language ~ AnOWEIVISW. . 202

Lt

LS
hY
o

2 Developed  Programe For  Troubleshooting,  Mainlenance  And

Lo
]

Marngsieability And Life Testimg. . 23404

S
o

Faolt Tree Analvsis. o 24

ek

A4 Steps In Fault Tree Analysis. oo 2480

Lo
e

Lo
[\
L]
LM

Benalit Of Fault Tree Analysin o

o
L
[N
(V4

Fault Tree Analysis For Prnlor.

RS

351 Behababty Block Drapram For Ponter A

Q“
L
bt

-

B2

Caleulation OF Fault Probabilty For Ponder. L

B2
2

36 Fault Tree Analysis For Svstem Untto o

i~
o8

361 Reliability Block Diagram For System Umi

et
o
P

Caloulation OFf Fault Probability For Syatem Umit 2%

[
s

Fault Tree Analvsis For Momtfor.

.V
3

VN

3

Ml
Land
o
Gt

Reliahility Block Diagram For Monitor. .0

Lad
ERvrY

392 Caloulation OF Fault Probababity For Momdor. .0

Chapter Four

i
e

41 Conclusion. .. ...

L
Lo

47 Recomimnenmlio . e

Pa
9
o
[
¥
e

43 Belerences. . . ..




LIST OF FIGURES

2 A TROUBLESHOOTIMG OM STSTEM UNIT. . ....%]

2ETROUBLESHOOTING ON MOMITOR 00 o ddd

27 TROUBLESHOOTING ON DISK AMD DISK AND DREIVE DR L2
2% TROUBLESHOOTING ON PRIMTERS POWER SUPPLY .. 174
28 TROUBLERHOGTIMG ON PRIMNTERS NOTINITIALIZE . U
351 RELIABILITY BLOCK E}E}’%i}ﬁﬁ%ﬁ FORPRINTER. .0 .. RS
30 RELIABILITY BLOOK BHAGRAM FOR SYSTEM UNIT. . . ... 28

FTLRELIABILITY BLOUK DIAGRAM FOR MOMITOR . .. R 1¢




CHAPTER ONE

INTRODULCTION

This project is designed 1o give computer users { Engioeer o broad spectrun of computer

Trowubleshoniing ance techuigue that oan be handied from the user™s and.
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There are various assects, of Troubleshooting and maintenance coversd exiensive

this project

makes

Fow things are mors frustratiog than o computer that suide
grimiing noise, vr won't start-up lronically, while i takes a computer eagineer 1w be a
conmputer T most problems your personal consputer,

This project is designed to meet the troubleshooting / ¢ sintenance noods of young
pagineers, intending computer eagineers. Users of personal compaters (PO Computer
vendors ete this project will find grest vee in the computing » sorhd such as in business
centers, computers and suovessors sales / mainienance esteblishunents, computer TAIHNE
institutes, private owners of personal computers ste. Use of this project work will beoome

very bmporiant when and whers an expert cannot be veach ai the time of need as well as

putting down the malntenance / repaty cost on the part of the owners of such systems

=% AIMIS AND DEBJECTIVES
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The aim of this project i to enable the compuler users o be conversa

compuiers and alse be able to provide an over all noubleshooting repatr guide, with some

possible solutions (o common problems.
Hence the user can carryout praciics maintenancs work such o5 foliow,

Familiarize themselves with the wside of the computer,

2. Handle Compuler equipment withoul fear
3 Porform datly mabmtenanoe routing

4, Perform monthly, quarterly and annus! mudsienance routing,
4 Run diagnostis to chiminate / fired the culprit (faulty devize),
&. Upprade the systems memory,

evices like the monitors, disk drivers, mouse, And Key board,
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8. IHstinguish between hardware and soflware faults,

Troubleshooiing compuier system {0 board fevel

1 Vo be able to oubleshoot and carrvout minor repairs on printers g.g dob miglx,
{3eskiot and Laserlet.

1.2 LITERATURE BEY

The easiest way to voubleshoot anyvtbing 5 w0 And the defective subassembly and sunply
replace i Infact some carriage gssembles contain component that need o be replaced

regrptarly such as ribbons or print whee! (4, pg 19}
The steps to making » stngie-path repair are as foliow

i FRLUIST YOUR SEMNBER

2. IREMTIFY SUSPECTED FAILURE AREA

Y
Nt

REMOVE OR BYPASKTHE SUSPECTED DEVICE

4. BETEST THE SYSTEM
5. REPLACE DEFECTIVE COMPONENT

& RETEST THE SYSBTEM.

o~

REPEAT, I NECESEARY (3, Pg 20}

N

Ome thing that 45 cortain to lead o Busivstion s finding the problem in your system and
then not being able to Bx it because of g missing ol

To gvoid this ook #f the sorows, nuts and bolts on the printer carefudly when you begin
the repair, and the tools you will need before you st

it is also easy to siap out the head of a screen by using the wrong sive or type of strew
driver {1.pg 233

Fioally the most imponiant part of systent repair s being able 1o put the system back the
way 1 owas. This mean that you'll need to stay crganized, make notes as you go, and keep

track of which sorew weng where,
1.3 PROJECT OUT- LINES.
This i3 g out-bine of how this project v being carned oul in 3 methodological

saanner. One of the more tangible results of this project was the development of @ system

N




haxe oo lansuage s form of utor o i@ ach compuler nsers! engesy the varous
Techniaues of Troubleshouting, mamtenance audd FepRIS
Chanter one section on various aspects of raubloshooting, maintenance and

¢ the various precuation 1o be taken while car g oul Tepair

The hin and objective,

2 p Ly Ie~] , ~. 1 AR TN 228 }‘;::y-.-_,‘ FE T i-(‘;’-‘- i.. s g.i i a1 );;‘f'.‘? \:‘3'5 i gé

1 also pive compulon LEers [ INZIMoet & yoad knowledgs on 3ysiom rau

Chapter two bs an introdudtory ap sroach te compuier hardeeare, it pives the basic
i #

set of component that describo the exte il belavior of logical component for the

enchange of daia and control sigoals 1

oy

£

suliing into 3 PROGRAM i the form of
HARDWARL.

The chapter oreates the fundamental steps noa sequential form for users ¢
Engineers the basic problem definision in ihe form of Howchart and the possible selution

-

fault, However a wrap up stuctured program was developed essentially for

¥

13 this

Chapter three discuss op U-language an oven ciev, 116 o language of cholce over
sther computer languages bevauss of speed, pongbility and control. A writien progran
for aystem Troubleshooting, mainlenance and repait was also developed a clear view 0o
sysiem fault in a form of TUTOR. Also mainrsingbility and Ufe testing of systom was
also discussed
The Fault orobability and Beliability of sysiem was anabysed in detadd.

Chapter four outiing the ways of repaifing a fGadly computer 8t a minisuam oost

and sugpested |

4
H
(4]

sding principle in seleoling computer for home use.

f?«c

A recommended topic on “HOW TG UPGRADE YOUR SYETEMT at g low
cost, MAINTAINABILITY AND DIFE TESTING OF SYSTEM, FALLT THRER
AMALYSIS AMD IT IMPLICATION TG 5Y STEM are the iopics for prospective

student Intending to carryout this project in the future.




CHAPTER

SYSTEW DESIGN

2.0 COMPUTER HARDWARE:- AN INTRODUCTORY APPROACH

Yo achieve the basic function of the computor, which 5 ) execute programs,
desoribing the extmmal behavior of sach component, thet s the data and conlrol siguals
that it exchanges with other componsats, There is g small set of basie loge components
that can be combined in various ways 1o store buwary data and 1o perform srithmelic and
ogical operalions on that data

i there v a particular compigation 1o b performed, 2 confipguration of logic

e
i
i

components designed specifically for thet compuintion can be conatructed.

Gz can think of the grocess of conpeciing together the various componenis i the

5
{3

desived configuration a3 2 fonn of programming. The resulting “progrant s in the form
of HARDWARE and i tormed 2 hardwived program. This ser of hardware will perform
various fancions on date depending on control signals applied (o the hardware
In the oniginal case of customdzed hardware, the system accept data and producss
sults, Thus mnstead of mowining the hardware for each new program, the programmer
smerely needs 1o supply 4 new set consrol stgoals,

How shall control signals be supplied? The answer 5 sunple but subtle, The entire

program 13 actually 2 seguence of steps. At cach step, some anthmsiic or logic opes

: ]

1 performed on some data. For each step, 2 new set of control sigasls 15 needed. A

unigque code for each possible set of conwol signals and aldiion operation fo

purpose hardware segment gocspt 2 code and penerale conirol signals. Programming is
new mauch easier, each oode 13 in effect an ustruction, and pant of the bardware, inteipreis
ach mstroction and generatos conbiod signals.

- CONMPUTER PHOGRAWINING AP0

PROGHAMNING

MGUALLE.

Computer program i composed of an ordered set of nstructions that are designed

i achieve the performance of a specific lask I the instructives are nob properly

.
pracy




formuiated and ordered, the progran will he ineorrect and the compuier wiil nest be able

vo exeeute the task corroetly, Hach instruction oot sists of two paris As Operation, code

35
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deneies a nartioular operation, such ag the addition, muitiplication,
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The operands specify the addresses ot ik

the data 1o be used to perform the operatiens. Belore any problem can be soived on the

computer, two prefiminary sieps musi he perornwd A progran oust 00 iesigned and

ed for the computer, and he input data must e prepared 1 a form sull able for cuiry

3
Rt
\

into the computer. A compuier tput data ano oulpais data oF resuils,
The place where computer store dain is called MEMORY Since a program
direcis the computer, i must have a neans of interpreting the progiam, TR T T TR

i e A S S OSSP S L P S <
A& control unit pevionms  they mierpretation he contro

gt consista of
microinstruction, which describe g set of mugro o seration occurring ab ons tme. This

seguence of instiuctions is knows a8 mitcro — program. Dompoter makes use o Various

type of programming Language Like B, ASIHD, COROL, FORTRAN, PASUAL ALGUL,

B S o

814 and O Lanpuage. A programuner issues commands on the terminal o control the

a g

typing of a program, is exeaution, and s inpud £ output fles,

The coerstional characieristios of any programming Language inchude,

b ; A

b

COMPITTATIONAL AMD MAMIPULATIVE FACILITIES

e

5

COMTROL STATEMEMTS

e

i

4 PROGRAM LOOPS,

X3

MPLIT F QUTPLITS

[y

This project has a program designed 1 give computer users [ Banginesr abroad
specirum of computer Troubleshooting / maintenance technigues that can be handled

from the user’s end.




2.3 PERIPHERAL

inoan imeractive sysiem, the user programmer interacts divectly with the
computer, usaally through a key! sonrd, display termingl, to request the £ seoubion of @ job
or fo perform g fransaction. Furthermore, the uee may, depend on he nalais of the
apphication, TOMERICAION with the computer during the execution of the job.

-

A hatch sysiem s the opposite of ineraciive syatenn The users program a8

batched topsther with programs rom cther user gl submitted by g computer DpeTatorn
This oporations ane acoomphished through o wids assorbment of externel devices thal

provide o means of exchangiug data hetwoen the exiernal environment and the compuler

A external devics gitaches to the computer by 2 link 1o an 0 mndule. The hink is used

10y exchange the 1O module and the extenal davice.
A external device compected o 1Y mode i3 oflen seferred 10 a8

PERIPHERAL. Perip heral can be classified into three categones,
# LM AN - BEADABLE: sultable for Commumisating wi ith compuior use.
* MACHING - BEADABLE © suitsble for Commpunicating with equipment.
* COMMUNTCATION, for Communienting with remote devices,
2,40 PROBLEN DEFINITION
Before vou van stagt chasing down a problem you have o bnow what i85 exactly
what i i3, snd some of its hkely causes a3 viz. When your systems behgved

Uineupectedly, you should immediately el any HuporEnl program you are running and

s

miake sure your data is sefe. Never parforms the testing described in this project ¢ work with
mportant, replaceable files. if the problem seems 1o be trawsient, iy 10 determing the

.

eract seguence of events {hat causes i Problom can be due 1o sofbwars packaps oF

hardware, Software tesiing can be done without disturbing the compute

physical path indioates that vou will have to deal extensively with the hardware, vou

3
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should consider gt the siart whether you want 10 move the compuler 1o 2 looation wi

will be more socessible. I one s cortain that 2 partizular problem Hes with a spegific




pxpansion card o other ¢ tevics, one can begin by inspecting that device. Check all €
Connections and s instaliation,

I pvervibing appears normal, cables correctly aitached, cards seated i & SIEREITL
stot, ail Jompers firmly in place then remove the device for closer inspection. Chack the
piacement of all dip awitchea on the card. Theck the enlire ons after the other. Don'y
assuine o over ook anytinug,

Remove and reinstall any attached cables, looking for had sonnector pins, @ bad

atiachment of the cable, or signs that the cable may figve been damaged.

Hoseover this prodeet will disouss vanous pro dsiem that atffect certain peripheral of
whcrocomputer bardware

2. 56 SYSTEM UNIT

The main component of the mucrocompuler sysiem is the system Unit It consists

o

of casing and internal features. The o ssing comes i form of an won of plasiic

('}
.
F
!
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N
e
et
poes
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inrernal features of the system Unit are motherboard, disk-drive controllers and the power
anit. The motherhoard or system hoard is where the “HEART of the gicrocomputer Hes,
O this hoard are the main memory {RAM, RU! iy and other memory chips like UM,
BIOK, and CATHE

The coprovessor is alse conlain et here, The system bus is also usually on the
motherboard, The microprocessor ix the single chip that perform all arithmetio and fogic
aperations of the micrognmputer. Cache memory facilitate the speedy iransfor of data as g
popy of the RAM content is kept in the cache in form of addreas codes, ROM s used 10
store data that does not need change.

The primary functioning unit of any computer sysiem i calied the ceniral
processing wimi (P It i comrmon in compuier technoiopy 1 pnplant the program

memory, Y0 interfaces, addross decader and DPLT with separate 1o
Generally the CPU will contain storage slements palted registers and compute

cireuiiry called Arithrsetio logic Uit {ALLY. The CPU will alsn contain instruction

w3




decoding virouitry and the 4 ming seoiion i wiil afen have the necessary VO oon et
Mot CPUs actually coniain several more special fegisiers,

The primary functions of the CPU of & microcompuier are to

B propet oraer

1 Petch, decode and execuie program insin setinms

5 Transfer data to and from memory and 1o and frow the 10 soctinns

3. Respond Lo extorpal BEerrupts

4 Provide over all iming and comil signals for the PR BYSIEIN

The conrofier are single 10 integrated together and eouipped with surme meamory
with mumbers of peripheral functions, The microcontroller 10 includs some non-volatde
memory {ROM EPROM, one-tune program memoryy, The contrel produces all SO

o

signals necessary for the MP.

e

The power supply units are electronic devices that copvert the ¢
fFrom the powsr source tnio the kind that # needed 10 operaie cifioigntiy.
Thers are two types of power supplied LIMEAR ANTY SWITOHIMG POWEER

SUPPLIES. The sysiem units of 3 migrocompuier mike use of the swilching power

supply beeause the power supplier do not waste much power. Instend of g large primary

sransformer vaed by lnear supplies, switches use smallor sansformers, which do no

dissipate much beat,

The following problems with over all computer system may be ennountered,

NYNTEM DOES NOT BOOY

& Mon- bootable diskettes w dive A

& Fard disk drive not utihzed.

s A system files on hard disk drive missing of dama ged

¢ Faulty CMOS set up information, and / of noorect otherboard dip swich
sedting,

e Loose disk drive control, data, or power cable,

s Power supply loaded past voltage bt

+

»  Fxpansion card loose in slot




2.6

SYSTEM FREEZES, CRASHES, RE SBOOTS SPONTAMEOQUSLY

e Faulty RAM device.

s Expansion card loose in siol

s Loose mother board power Connetion

e Conflicting hardware assignment (DMA channe iR
o Incorrect or conflicting software confipuration.

s Memory - resident program aud driver con flicts
MWOSE FROM SYSTEM UMY

s Plormal power sapply notse {fan ham, P NOVEMent )

e Paulty hard disk drive (lowd or repeated « chatter of thusmp )

NO SOLIND FROM SPEAKER
e Speaker conneciion fo motherboard ooses.
e spesker o wiring faully

% E}vn AE 110 ;{«;}\;Yy} 1180 of ”\%*fdi’if

REAL -~ TIME CLOUK / CALENDER MALPL NCTHG
& TMooreal - tine logk [ calendar nstalied

+  Clock battery weak, dead, or missing.

e Olock / calendar not set corrently

e Ulock { calendar date not retrieved and used 1o set Dos sysiem.

KEYRBOARD DOES NOT RESPOND

e Wevboard oot firraly plugged tnto smotherboarst port,
s Switchable kevboard set 1o wrong type.
e Keyboard ok switch in jocked position,

»  Kaovhoard lock switch wiring fonse on motherboard, o connector reversy

MONITOR

-5

N




The most common means fof uset (o communicate with g computer 1 the

display terminal (VDT The user provides input through the Levhoard. The basic puit of

exchange is the character and these are of two types. DHSPLAY ABLE AND CONTROL.
DISPLAYABLE.

Characters are the alphabetic, mumeric and speeial characters that the user oan

enter at the keyboard, CONTROL. Charactors are rrpreted  cause g Jevice-s] suific

aetion, such as carrigge refurn. On outpul, Syie pode 1 s then iransmilied 1o the external

5

devies from the VO module. The transducer derprets Uu is code and sends the roguired

T

lecironic signals o the display unit to either dizplay the indicated character of perionn

the requested control function. On inpul, when a ey is depressed by the user, thiis

genesates an electionic signal, which is interpreted by the travsducer and 1ranslate inte ihe

bits patters corresponding code. Monkors designed 1o work with MDA, LGS,

VA, and SVOA Video systens, so 1o 8 compatible across a wide selection of hardware

{both Yideo adapters and monitors) | Monitors gitow s

ot

check a POs perfonm & suie

o~

of standard test / alignment procedure after a repain i complete. The supplemental pigiity
s called Burnin, a prograns that will automatically exorcise your mon itor onos the repaly
is complets, while preventing phosphor damage 1o the CRT. Opee the monior is aligned
with moniors, BURNIN will simply work the video system for sev aral hours (or seversl
daysy o ensure ihat there s uo supplemental work that you need 10 doe. The sysis
pequirements for MOMITORS and BURI MM are bsted

SYSTEM REGUIREMENTS FOR MOH NITORS AND BURNIN

CPLnOINTES 185, 380, or Pentium,

D% WER 5.0 or higher

RAM: 640kb (conventinnal menmory ondy)

wicuse or frack bl Mot required.

Video system MDA, COA, BOA, UGA, SUGA,

Hard drive spaces About §.3mb for hard drive instiliation optional.
The following problerms may soour by the monitor

Oy VIDEO DISPLAY

e
]
R




® Bonor not plugged in, or not turned on

® Video cable not conneeted to video adapier, or connection 1o adaplor or
suonior loose,

s Incorrect moniior type o viden adapior in use,

# Video adapier mode selected.

# Meonitor incorrectly configured (applies mostly o nuitiscan and VGA
MOnEors ).

® Monitor brightness or contrast twrned down

5 Roftware screen-blanking uiility i oporaiion

FALLTY WIDEG DISPLAY

# Incorrect video mode selected.

® Yideo adaptor incorreetly configured.

3 Monitor vertical / horrontal bold and sire control misadjust

3 Monttor brightness/ comrast controls misadiust

® Sofbwarg incorrectly contigured.

® Insufficient video RARM (VGA, obder EGA onlyy Motherboard master
osciitator moorrectly trimmed.

THE DISPLAY APPEARBE WAVY

» Check the contrast and brightness controls,

@ Check 7 rrouble shoot 7 repair the power supply o main PO board

THE DISPLAY APPEARS ERRATYH

:s {Check for loose connector /wiring between the system and display

® Check / replace the display controdler 10

@ Cheok / replace YRAM.

® {hock { replace the system motherboard.

# Check / replace the display assembly.

DARBAGE APPEARS ON THE SCREENM OR THE BYRTEM HANG UP

o
o
&
T

# Make sure the video adapter is appropriate for the monitor being

PSS
et




» Select on alternate vidoo mode.

# Try togeling the montor off and ON

® Check for hardware conflict betwesn e adapior and other expansion
bosrds.

2 Check for sofbwars conflior betwesn drivers or TSR (Qorminate and stay
“"“ﬂa?f‘ﬁf}.

MONITOR SATURATED WITH BLUE, OR APPEARS YELLOW

# Check the bhug colour dove

# Check the blue viden gmplifier ciront,

# Replace the video divve PO boagrd,

# Check / rejuvensie freplace the {RT

® Normal hard disk-drive nowe (uun or shight whine winle running, challer
or faint sguesking whes heads, movel,

® Fauby coching-fan {owd hom, chater, over heating smells

.\U_,,

NG ROUMD FROM SPEARER
® mpeaker connection o motherboard fooses.

# Speaker or writing faulty,

# Programs not making use of spe
REALSTIME CLOCK 7 CALENDER MALFUNOTION

® MNereal tune vlock / calendar justalied

® Clock battery weak, dead, or missing

s Ciockd calenddar not set rotrieved and used 1 sot Dos syvstem
KEYBOARD DOES NOT BRESPOND

® Kevboard not firmly plugged into motherboard post

® Switchable keyvboard set to wrong type.

¥ Keyboard vi«:‘.»:i«; switch  wiring  loose on motherboard, o connector

reversed,




2.F ISK AND DISK DREIVE

A dush drvve contain electronios for exchanging data, control and siatus sigual
with an 170 mode plus the electromos for controlling the disk vead / write mechanisnm Ina
fixed head disk, the iransduser is capable of converting between the magnetis pativrs on
the moving disk surface and bitg s the deviee bufler,

Cooe the head is in position, the read o write opergiion is thon porformed gs the
sector moves under the bead. There arg two Lypes of disk

A REMOVEABLE

31 NOM BEMOVEABLE

The advantsge of Noo ~Removable disk s that unbnutesd amounts of data are
avaifable with limited number of disk systers, The disk eelf 13 mownted 1 a disk diive,
wiieh conssts of the anm, o shall that rotates the disk and the electronic needed for nput
and outpul of binary dats. A nonromovesble disk is permanently mounted i the disk
drive, The removable disk can be removed and replace with another disk)

When the disk drive s lo operation. The disk is volasing 8t constant speed. To
voad of write, the head must be positionesd ol the desired track and at the beyinning of the
desired sootor onothat track. The time U takes for the seclor (o reach the head is bnown as
rotational ialency. The sumn of the sesk time, F any, snd the rotational Ixtensy 15 the

coess time, ihe time 1 takes o get into position 1o read or write, Dnce the head 15 in

N

pusition, the read or wrile operation 18 then performed s the seclor moves under the

s

head.
Hard ansd Hoppy disk drives cable can display the following problems.
WERITE FAILURBE

Mo diskette m disk diives,

#

# Diskette vot frmly seaed o doive (3 3inch drivesy or drive door not

cloged {

5. 25%nch drives)
® sk not formatied or {hard drtve dives only ) not mitialized.

# Priskette writes protecied |




® Fhicketts drive writes protect sensor blocked of faulty.
# Viard disk partition flogged read only
# DISKETTR FAILS TORE SCOGHISE NEW DIBK

® S hange disk pamper ob dighette drive incorrectly set.

® Diskette cable loose o faully.

® Mo disk in diskette drives

Thskette not frmly seated in dijves (3.3 ineh drivesy or drive door nob ok 6ed

s Pk not formatied or {hard drive only} vot arshized.

2.8 PRINTER

by 1

The taput and oulpy adale gre simply mechanical cOnmEELO that wire 2 device o
gustem bus. Rather, the input and output modite conlam some “INTELLIGENCE” that
i 1 contein logio for performing a communication function between the peripheral and
the b, This comumunication bring about set tes of event inform of status and oM and
a5 well as dot-mage to passed butween both controtiers

There are basteally defzrent types of privters, ey are THYT-MATRIX,
CHARACTERR, INEK-JET and LAZER PRIMTERS, DOT-MATRIX producss

charscter on pages by striking the paper trough an iaked ribbon with serizs of wies

Uawever dot-mateix form characters by assembriing patierns of dots,

s

L produnes ultrahiph-densities, with hoage produces by the laser T

“ R

instead of pring wires, Lazer printers are mee of photacopiers than they are tike standard

¥

T

priniers, INKAJET are able 1o produce print ouls as quick a5 dot-mati pristers awl are
pearly a3 sharp and well infined character pringors, UHLA WELACTTER produces ouipul i
form of character writlen one,

Prinser primary function i for printing outpul dala However the guestion is, How

S

does printer operate? The fotlowing events take place during normal priner opoig KL




i.

i,

it

Vi,

)

%l

After the printer bas been powered ON, the printer enters the warm-up
perid.

After the printer has completed e warmeup penod and is ready for
operation, the DO controllor sends a BEADY signal (RDYY, o the
formatier 1o voport that the printer is ready.

Alter the BDY signal 18 troe and print daa i ready 1o be fransmitted,
the formoatier sonds o PRIMT sigpal (PRINTY o the D C controlis

After the DO controllor receives the PRINT sigual, the imbtial Rotation

period begins.

At the end of the indtial Retanion period. the DO controller Sends with
TOP OF PRINT signal TOP synchronized with a BEAM DETECY
signal (3313} to the formatter. This indtiates the privt period

Each tios the formatter recelves a synchronized BD signal Hom the

DO controlier, the formatier sendds a VIDED datg stream VI, 1o the
0.0 coniroler

After the DO coniroller receives the (VI dara, the D O conivoller
transiates it o a VIDEO out sigual (VD OUT, that switches the laser
dicde UM and OFF

The lazer beawm, oreated by the laver dinde & then reflected off the
scanner  miror onio the photosensitive drum to form 2 latent
electrostatio image, witing a single lne of pring (dot) data

After the last VDO line of dot data s sent from the formatter the 100
controdler them checks if ancther PRINT signatl from the formatisr,

: ¥ P Ty
I CORLIMLCE WD

If another PRINT signal ip detected, the print pe
annther page.

if the DU controller fails 1o recmives 8 PRIMT signal before the end of
the page passes over the fuput paper sensor (PRI the DO controller

snitigfes the last Rodation period.




In the event, o the pringer fails o pevtorm correotly the DO controller will send
an appropriate sigtus o the formatter PCA and an error will be displaved on the pristers
contint paned.

The printers may develop the following problam.

PRINTER FAIRLS TO RESPOND
#  Prigter connected 1o wrong port or wreng port ospecilied s solware
sonfiguration,
= Parallel port hardware configuration meorregt,
s Parsllel port IRG disabled, but required by soflwars
z  Printer nol turned oo,
e Printer not on lne or out of paper.

= {able connechion (o printer on paraliel port loose cable faintiy,

s Peinter bulfer Chardware or sofbware) incarrectly configy
PRINTER DOES MOT INITIALIZE

s Do jogic Cireuit activity,

» ook pulses are missing

«  Dead micropropessor of velated chip

«  Defective periphers! coniroller Cironi

& interface Cuoutt not working,

PRIGTER IMITIALIZES BUT MOT PRINT

#  dpterface Clroudt is defootive

= Diats butfer is not working.

e Print head control Cireunry ot working,

PRIMTER PRINTS INCORRECTLY

#  Defoctive pring wire dipvers.

e Ram buller is detective.

e 1O civeult are detechive



e Microprocessor i detesiive,

THE RIBRORM DOES NOT REY ERAE

s Ipguificient power.

s Intermittent connection in drive-motor wititng Barness.
s Power fauliy to ribbon deiver moin

#  Mechapism ffozen

e Sticky reversing mechanisis misalign or bent

s Bibbon not sttached o both drives spindles.

»  Hibbon torm or broken.

THE RIBBORN DOESNT ADVAN £

#

Open conpection to drive moter witing harness,
e Power faulty to dbbon drives molor

»  Mechapism frozen.

s Power Buolty o ribbon drives meidt

e Sticky drives goars

e Dirive motor stuck.

= e TOOLS AND TEST EQUIPMENTS

Troubloshonting takes some (o8t euiproent. Lo pympment allows you 10
measure important Chtuit paramensrs spch as voltage, ourrsnl, rosistanss, capaniang
and semiconductor Juncting conditions, Additional test equipment Lan for you follow
togie conditions et view opropiex analop wavetonm at gritionl points i the cirouil, Also
there are specialized designed exclusively for testing computer OWLOE.

You can troubleshont symptomativatly replacing sub assemblios based on the
sympioms the system shows. Bympiomalic sroubleshooding ts used by many T Tepal
houses where labor fost and pepait volume ars 1o Wigh Lo spend fme sracking down bad

components, just swap ihe board where the prohiemn oSt fkely s topated The

Prevey




subassembly  ceriainly cosls momg han individuszl components but the s and
equipment’s needed 1© s e the repair are 2 1ot loss,

Mechanical tools are a3 important to making o epairs as are elaiionic 1o0is.

4

After all, electonic tools are 03 sainly used only for diagnoses and mechanioal tools are

-~

aeeded to make the actual repairs, One thing that is coriain 1o teadd Lo frustration is fnding

the problom in your Ssyslen an « then not boing able o fix i beomuse of o nussing 1004

b

Yo avoid this, took at the sprews, mus, and bollis on the printer careful when you Byin

SCREWDRIVERS Compulers are cade in almost every corner of the workd and

unfortunately, each COIner BsLE SOIOW drivers for inseriing sorews and ¢ taching bolis that
they think are standard. A variation of the phillips head sorow is the cross head sorew.

SOLDERING IRONS- The idesl tron shouid have a small chisel tip ot 2 sall vond Op

hd v

i should be in the rang of 20 10 35 watls outpyt {proferably 25 watis). The wattage will

determine the hegt of mow ¢ spldering wons.

.

OO0 PROBE- are digatal devices, This means that they ewanne the logioa

pomr civcuit. Logio probe controls are ust sally quite simple. They inchide o trigger which
W {positive, posiive gong

determines what kinds sigpal witl make the probe Hg

pegative, negative going of toppie) and and ool switch, A posilive s

b o

at g steady state, logical low tevel A negative signal is the on® that ¥5 at a steady siaie,
togical Jow level. Positive-going and pepative-going signals are i fransition.

MULTIMETERS ~ are designed o measHT yolage, slectrical resistance current, and

(sometimes) frequency and decibels, If you must measure ourren, check the arpperig
y of your metsr, Current measurements are made with the meter actually in the
chreait and vou can destroy your me ror if the current meastied excoeds the meter raling,

“ T RS T T e PR 1 P T S A1 4 RPN £ S
whioe a “Trace” which 15 aciually a Dot that moves horzonially

SCILLARLOPE -

w;
,«\

gorass the sureen at a specific miing which you may adjust, The electrical signal is then
used o deflect the Dot up o down depending on the pul vodiage ot that instant The
serpen contimes to glow for 2 fong change period of time thal the entire trage can be

viewed on the soregh

feoeery
O




TOOLS used for troubleshouting of sysiem can be sofbware fools, A sofbwar that 13

cortainly needed for trouble shooting at no oost, 18 2
RAW SYTEM BOOT DESh.

-

A raw boot disk shoold be a Hoppy dick with the operating system bool files, but

no configurstion e for 008, AUTODEXNEL BAT and COMPIG System. 1o shmphify

some steps of suitware roubleshonting copy all the drivers’ wiiities normally sed paitat

g system is booted. Adexdt editor snch as FDLIN.COM, ochich comes with most versons

of TS, should be inchided 30 one Lgn Lol and roodify configur

ELeBRATY.




CHAPTEHR THREE

3&% @ haadt

NOUAGE - AN OVERVIEW.

15 a compiled § anw&g@. tis a collection of commands and fonctions, in the form
of formula — Inoking words that convert o binary instruction fo be run by the computer.
Ower the past few years, U bas hecome the language of cholos pver piber compaier
languages for thige good reasons Viz speed, portability, and controh
Speed: - O s said 1o he closer to assembly language than of ther hiph-lovel languages
Gepause some O commands divsetly address e physical hardware of te compuist. This

¢ 3t gan be used

makes compifed € prograrms Sxetuie ¢ quickiy. The speed of C

10 write pperaling aysiems commurications and sngineering applications, and even

sompiiers,

Portalility - A source progran wriiten in € can run on any compuier Though it 18 closet

i assembly language, 115 not maching dependand.

Coptroh - b5 siructured programming fanguage. This means that it has a struchire of 2
vay of doing things that sasures that the programmer thinks togically. The strocture 5

sirapie, snd makes U programs t smach easiar, mainain and debug,

€ lanpuage contain 4 struciure § HOLIATINIDE, CONCEPES i which comples problems
are broken o Hs compongnt units, and analyzing wac 4 ot these before formulating a
solution, is 2 well sccepted problem sulving fechigus,

TORDOWN Design provides # method for breaking down & total problem into 1
COIRPONBUK snits or modules.

Ciher names apphed to this sechnolopy are modular approach, struciured design
and composite design. All deseribe the breaking down of the problem oo 15 majer
functions, the subdividing of those Tunctions into their eubunit and so on, until the final
iovel is reached. This reethod allows you reus d the tevels of complexity associated with
sach soiution and the operational reguirsments of sach sub-unit prOCESENE. Srpciured

design avoids Hlogioal sehutions and selution that deal with only part of the problers,

o

20




The language make use of sysiems flowchart that defines all e operations
performed on data a5 i passes through 2 company, an organization, or o department. Th
seguence of operstions desoribed 2 systems Howchart may be compulerized of
manuatly performed. The program Howchart, on the other hand, depicts the operalions
performed in g computerized data provessing program. 1 s therefore a narrower, more
speciiie dagram thas the svstem Howchart,

The lanpuage makes use of logical operations they ensble us to disringuish
between  two  quantities, emploving the fore of question. In pracical program
applications logical operations are wiritlen {o conform 10 the rues of the fanguage used by
the program. When a program becomes very large and complen and even the Jowchart

could be lengthy and complex, a techninue catled may be iroduces.

Preudocode is not 2 computer language, but Enghish Hke description of g programs logic,

In pseudovode, fow-charting avinbels are tamslatled 1n English eguivalems of the

phey

program fogic. Many programmers ose this when writing program nstuctions in the

soaaroe fanguage. 1 is generally believed that pseudocodes is an easy-to-read, logeal form

of the program program hat is well suited to top-down des

e - 4 DEVELOPMENT OF PROGRAN FOR

HINTENANCE AND

TROUBLESHOOTING,

REPAIR.

(" programs typioally go through six phases 1o be executed. These are

EOTTOR, PREPROCESSOR, COMPILE, LINEK, LOAD, and EXECUTE THE
INSTRUCTION are however scoomplished within the task ewviroument. The firgt phase
conststs of editing a file. This is avcomplished with an aditer Program. The programmer

R

a8 & progran with the editor and makes eorrection i necessary.
n the second phase, the programmer gives the command o compile the program,

The compiler tramslates the O program into machine fanguage code {also refer a3 objedt

codel.




oo {0 system, 4 preprocessos obeys special comnands calied proproce

directives which indicate that certain manipulations us sally consist of inciuding other
fie's in the file 1o be compiled and replacing speoial symbols with the conpiation,
Process, The preprocessor i automativaily involved by the compilar before the program
is converted fo maching language The third phase is called Baking, Program typ snaily
comtaing “holes” due to those mrissing parts. A lker fuks the objest sode For the

missing funclions 10 produce and eRect sable image {with no missing procest

The forth phase is called louding. Before 2 program oab he placed wi MSMONY.

This 15 done by the loader which takes the sxeoutable image o disk the exetulable
image from disk and transfer i o mempry.

Finally, the computer undet the control of its UPLL executes the program o6ng
instruction at a tine

The syntactic details of the sofbware package were a0t highlighted i order 1o
ayoid copy-write, However fhe detailed provedure algosntbm shall be discussed.

An over sl program satogy has heen formudated and a program cutitnge has beon
wiition, attontion was given Lo detsiled development of 2 wor king © program Bior

Atteniion wis given 10 detailed development of 8 penrhkimg © program, Tuldl At
siis point the emphasis hecomes one of the transiating cach siep of the program ouiline
{or mach portion of the prendocode} inio one oF more pauivalent © instruction. This
provide 8 straight forward activity in the over all prograi SEEEeRy.

The dovaeloped oy mehude the fogical spquencing of the statements, the 1se¢ 3f
isdentation, the nae of COMICDIS and the generation of clearly tabeled sutp.

The selection of program sigtements and thelr | ogical 8¢ GUETTIE within the

propiam 15 190 alarge extent, determined by the vuderlying fogic of the propias Thersiore

i oin imporiant thal the staoments be solectod and sequensod in the most effectiee

manner. The use of indeniation i3 clossly coigted io the SeQUENCIDE of groups of
cratements within the orser in which a group of aperalions i3 carried oo, mdentalion

Shustrates the subordimats Belure of individual statements within g group, Comisenis was

included within the Wior, These comments povide a aseful overview of ib e general

%
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progran lopi. They alse definite 1 ajor segments of the progrom, they also define mag

eted
&
5%
o]
s
peel
sty
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e
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oropram, identify certain key Hemss writing he progiam and provide
oiher usefl information abaut the program.
Trewbleshooting is muel eastor if you have & gu side 1o the possible problens and
rolated symptorns that 3 catfunctioning system can display This project 18 fatched 10
provide an over 4t troubleshooting guide with spme possible solutions 1o CHTMBOR

problems botl s “OHART FORM AMD HOW TO TROUBLESHOOT” which with go a

fong way to help © pOEer UseTS perform prev contive maintenance on their systoms o
cave cost in some cases, the Fanlt ia self explanatory. o others the problem i3 sinply
narrewed to a particular ares of the sysiem, and will have 1o use the various minrmation

provided in this project work 1o complete the trouble shooh g

3.3

AINTANANBILIY

. AND LIFE

TESTING

WIAINTAINABILITY. - 15 the probability that an el systent will perform 0 e

v

spocitiod conditions within a given period when paintenance section is performed 0

. .

secordancs with preseribed proceduses and TeEOUILES. The task of assuring and
maintaining & reliable systent has many facely ineludiog original gouipnent dengn,
contral of guality duning production, acceplancs inspoction, held trals, fife wosting, and
design modificanon To comphoate matlers further, reliability compeies diretly oF

indirectly with a host of © ther engincerng conaidorations, chistly o0st, complexity sz

and weight, and maintainability.

To motivate this defintion, t eall the affzetion of ceaders to the fact thal &
product may fapction satisfactorily under one 5o o conditions but not under cther
conditions, and that satisfactory performance Jor o purpose Goes DL asNIT & dequate
poriormand s for purpose does not assure adequats periormancs Fryr another purpose. For
gxgmple, & vaounm b she wihich is perfectly satisfactory for use M a home radin may b
entirely unsatisfatory for use i the aithome guidance systom of 2 roissiie.

P

TO OPTIMISE MAITAMANCE, & is necessaty Al ek




b Timwe o failure distribution parameter Tor the main falure mods

2. BEifects of ol Gilere modes,

w3

Cost of fatlure.
4. Cost of scheduled Replacement
5. Likely effect of mamtenance on Beliabiliy

& Rates at winch defoets propagate to cost faslure

~3

Cost of inspeciion or Test
o Y 3 FAULT THEE ANALYSIS

FAULT TREE AMALYSIN - is 2 top down method of identifving all posuble
cause for a particular fhibire wode B provides basics for which tw oslulate the
probubilty of ocowrrence for esch system filure wmode. B s particular sultshle for
analysis of reduncy system.

Faull wee analyas shows in a graphical form the logic wlationship betwesn a
particular systern fature mode (op-event) and the basic fatlure causes prime event using
AN or gate syimbols, And gate is used when the enlive inpul evert must ooour for the
autput event 1o soour

Troubleshooting, waimtemance and repair of miborocompuler oreate a positive
atention for user / BEaginver of computer the alslity (o various fathire aud pecessary
solution io their systoms, However the boportant of this analysis to show and lustrate
the concept of maintainalty aud reliability by surveys which have ancovered the fact that
frequently 8 percentage of space age electronic eguipment has been in operalive
condition In addition o such consideration s cost and oase of mamafacture, tooreasing
attention must now be paid 1o gze and weight, gase of maintai and reliabiiity.

g

=345 1 STEPS IN FAULT THEE ANALIVSIS

i Definition of the system Lo Hams comprising the system, their functional
refationship and porformance reoguitement.
2. Drefinition of the top event o be analyses and the bounds for the analysis,

A




1 {Cppstruction of the faull tree by trac i thie fault o event {Tatlure} does 1o one oF

by

OTe CAUSES 88 ﬂi‘&;iif‘v gly hower fovel within the design.

2

4 Fatimation of the probabiity of secnrrence of each of the failure causes

A

Tdentification of 2 p etential commpn faulls fatlore affecting ANLD gale

6 {ateuiation of the probabiity of the cocurenoe of the top sve

3.4 2 BENEPIT OF EALIILT TREE
AMALYSIS
it direct the analysis to discover faihare deductively
5 dicate those part of & system which are mmportant with respect 10 failure of
ingerest.
3. B provides a olear and course means of bnpacting reliabiiity informatng 10
mpanagement.

4. it provide means for qualitative and quantilal ve rebiability analysts

(Y

1 silows the analysis Lo conoenrate on ORC systen failure mnde of sffect st &
thine,
& It provides the analysis amd designer with a clear understanding © o a relialbibity

characteristio and feature of design.

o~

I gnahle the analysis to iden wify possibie reliability problems in the design
wenn before detatted drawing have being complaied.
b ]

% 1t enables buman and odber pon-hardwareg Failure pauses 1O be evaluaied

2.5 FAULT TREE ANALYSIS FOR

PEINTER.
in this sectivn, o took at te Fandt tree snalysis for priniel b5 ponsider in the most
spectal way the sympioms that may T up wheit 8 powen s spply doosu’t work property.

oy aocasionatly, works not gt o Considering lazar jet and Dot-mals A% prHer 35 TEVIEW,

Bt
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1 RELIABILITY BLOOCHK

FOR PRINTER.
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Pig 3.6.1

FOR SYSTE
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2.68.2 CALDULATION OF PROBABILITY

FOR DISK DRIVE.

Top event = tolal loss failure,
Probuabilily of disk error off A = probability of desh error B
PA = PR =4
Probabibity of Disk drive not correotly configured =0}

Probabiity of Disk not Homdy seated =004

3

Probability of Disk éw&i st ghiosed =

fond

Probability of Both disk drive faid =0, 130.1=0.01

b (1004 {11,109 (10,00
{086 (L8915 (0 89
b (0B3E2SIR)

Probability = 0,16 approzimate

Filg 3.7 FAULT THEE ANALYSIS FOR

The main principal mode of operation for most wonifor 1 the ability of transdocer
nerpreting code and sending the required slectronie signals to the display unit to gither
display the indicated charavter or perform the requesied control function. As carlier said
all electronie components can dovelop fanlt and such fauh an lead to failure. Video wm
displaving shall be considered in thiz section as a geseval fauh free analvsis of mow

moniors

A




FiG: 3.5.1 RELIABILITY BLOQGRK
CHAGRAM FOR MONITOR
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3P 2 CALDULATION OF PROBABILITY
FioR MONITOH.

Top event = Total loss Failure
Probabifity of No Video display of A = probabiiny of B
Lt PA= 0105
PR =025
PA=PE=1/2
Probability that both video display fail = ¢ 250725
Probabality of incorrect dip switch setting =01
Probabilily of invorrect software =005
Probabilily of incorrect Yideo mode within the monior
s} {1008} (1-0.0563) (1-0.02)
b (10053 (100563 (1-0.02)

= {1 21453
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CHAPTER FOUR

.1 CONCLUSION
There are cotrenily over 70U produsts of mores in the markel 1t

important 1o poie that this proliferation of sysims and thetr purchase in the abmence O

...‘ .

any well-defined puidetings have some advantages and dis
‘Tiae aim of this project is 10 fad a way of maiptaimng & faulty computer a2
sinimnn cost and also suppest as possitte guiding principles in selecting momputers fof

homae DUSHIESS UES.

i Avoid rushing at now SYSISME, 25 SpArG paits may net he gasily availabis

Z. The conpartibility issue io carefully studied whed seleciing compuier
sysiems. This is very impotiant f0of oasy 20008 107 the availabie software
packoeges and peripherals.

3. Some system are very Papcifil in their sppearance but fragite in paturd

They shoubd be avoids § i poasible
The ahove mentioned poins are dee med pecessary heocause of the mainienance problems

of the profiferstion of sysiems.
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