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Key functions of a PC (Personal Computer)
Input  J&.a
Processing 4l
Output z!_A!
Storage <lesledl o )35 9 Jada

Dl by sina

System Components

System case (il G saiall

Desktop or tower Lt s S

Designs: AT or ATX sl

Cover, front panel, rear panel 4alall dgal sl ¥l dgal gll ¢ slaill

Y1 da )

Motherboard

(aka Planar board, system board) 4wl o) padll da
Expansion slots (PCI, ISA, AGP) 4=l 34

ROM BIOS Chip (sl 312

CMOS Battery (s sems 4 )y

ATX power connector sb Sl &3la sa

I/O ports (parallel and serial) z sl s Jalaall 2alia

PS/2 mouse and keyboard ports. zilid! da gy slall 2
Memory slots (SIMMs, DIMMSs) 3_SIAll 3 a4

CPU slot, socket gl i 5e

EIDE connectors 50 2 dls clall (a jall dilia

lladll

CPU

Central Processing Unit (aka processor)

PGA (Pin Grid Array, socket) or SEC (Single-Edge Cartridge, slot)

5 SIA

Memory

ROM (Read-Only Memory)
RAM (Random Access Memory)
System RAM

Cache RAM

ROM BIOS

CMOS RAM
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alail) de Ly
System Clock
a1 A gl 85 3ea ) n il g Jae ) gaes aal g iy 8 aalats
Synchronizes all parts and operations of the PC (IRQ 0)

Acladl

Speaker

Part of the system board

ale JSi Jleall o a1 da gl 8 cUadl Calisiny
Indicates hardware errors

:\AU::M JMA

PSU

el s Gl aa e jaan e el S g

Converts AC (wall) to DC (inside case)

DC +/-5Vand +/- 12V

Typically, 220-230 W

AT motherboard to power supply connectors: P8 and P9 (black wires
together)

ATX motherboard to power supply connectors: P1
Power supply to hard drive connectors: molex
Power supply to floppy drive connectors: mini-molex

EPRIN | ST - W R

Main Peripherals

Ald s Gusles ilia da ]

The Main PC peripherals are keyboard, monitor and mouse.

Wi |

Monitor

Analog device <) xe e

Compatibility (8 sill

Resolution (800x600, 1024x768)
Non-interlacing (flicker rate)

Dot pitch «a,all48: 0.32, 0.38

Refresh rate (vertical): 60 Hz, 72 Hz a3l de
Viewable size ¢ ki (aVh (el 2L (e

Video/Graphics Card
DAC (Digital-Analog Converter) >slu) A o) (e Jsna
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Screen images stored in RAM areas call UMA (385KB) plus  _s<all (3l 3 SI
onboard RAM
Display resolution =l 43
Number of Colors o s sae
4c) 51 Standards: CGA, EGA, VGA, ...SVGA (to 16 million colors, 1600x1200)

ddlia
Ports, Cabling, Connectors
I/O Ports

Port gender
Male: pin connectors _»
Female: hole connectors

Aallall M

Parallel Ports (IEEE 1284). Compatibility/Standard/Centronics mode: 8 bit
(original) &l el J& de

Nibble, Bi-Tronics mode: 4 bit, bi-directional channel

Byte mode (enhanced bi-directional) mode: 8 bit, PS/2 parallel port, bi-
directional
ac) g

ECP (Extended Capabilities Port)

Bi-directional 8-bit operation: can tell data from commands (CD-ROMs,
Scanners, Printers)

EPP (Enhanced Parallel Port): bi-directional 8-bit, daisy-chain peripheral
support. 2l il 5 jeal Aluli Jay )]
Laollall die JSLie

Problems: electronic noise s LY & === signal loss 3L 4 «eea | and data
skew — the longer the cable the more data is skewed (delayed and out of
synch between the individual wires)

Max cable lengths about 5 m

PANSRRA|JRGIN]

Standard Serial Ports (RS-232C) DTE (Data Terminal Equipment) — interface
with users (all computers)

DCE (Data Communications Equipment) — interface with DTE (modemes,
mice, devices)

Max cable length usually 30 m
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USB s«
Universal Serial Bus (USB) Ports Data-intensive tasks

One host (e.g. PC) and one or more devices (up to 127 daisy-chained) (S«e
Aal ddie o udad S0 Slea VYV alday

Support for hot-pluggable devices (computer does not need to be restarted
or turned off) Ll ayle o aill 25y Sleall slakal & s Janall 1agr Sleadl Jay o3y

No need for external power (powered by the bus) usually LS Jracad a1 Y
el
Gl slaal J85 4e yu Data rate is 12 Mb/s with a shielded Js = JxScable, 1.5 Mb for
Jsime xe JuSunshielded.

Jull Jsha 8l Max cable length 5 m

SCSiI

Small Computer Systems/Standard Interface (SCSI) Ports Uses parallel data
stream, hardware handshaking, and control signals

One SCSI controller and one or more devices (up to 7, or 15)

Internal or external connectors > o Jsh Jax

Can look exactly like a parallel printer port (DB25F) dxhll Jas jlaie 4ndy

SLE Adlig

Network Ports

BNC <ol Jil S Jia
RJ-45 ciSull il
RJ-11 connectors skl

Ml o) peall (348 An i)
JisS sy s SN g ) jay miilia A 5 Loy )]
IrDA Ports and IrDA PDAs Infrared Device Association
Infrared serial link
“line of sight” communication
(some PDAs are USB)

Cables Ji <

AT ddaa e sy

Bl € a5k ClAl S IS Ly 48,0 Watch cable orientation

Jusll 4e i Watch cable quality

Jiadl S L IS padl Sl JS-Jusl) J o Watch cable length (data skew and
electromagnet interference - EMI)
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G gualall ddlial)
Connectors
Port Connector
ixLlParallel DB25 female
woskall 5l s il aa gl Serial DB9 male
DB25 male il asall-
skl - PS/2 (or mini-DIN) 6-pin female
ol a5l - AT keyboard 5-pin female DIN
a3l Video 15-pin female in - 3rows - kY

SCSI DB25F - dahll Mie apiy i Yo (g5 S
Centronics 50-pin

EIDE ATA 40-pin «lall (a jill JuS
Thinnet (10Base2) BNC i<l
Ethernet (10BaseT) and <.l

Token Ring RJ-45 <<l

Phone, Modem RJ-11 &kl

Communication Ports

First serial port COM1 3F8
Second serial port COM2 2F8
Third serial port COM3 3E8
Fourth serial port COM4 2ES8
First parallel port LPT1 378
Second parallel port LPT2 278

Interface Cards 4<uill o) & guall iy Sl ity

a1 da gl e da gl (5500 8 agllan) ol AllSie il o e 5 le Jalal) i,

Interface cards are integrated circuit boards that fit into an expansion slot on
the motherboard.

staagl) e ali

Expansion Card/Bus Types:

4.5 48UaNIC: Network Interface Card

& sall 48Uay - Sound Card

¢ & ddlay SCSI Card

23 30 48ay Modem card

zIoAly Jaal widday [/O card (ports): Input/Output

- lEUa) Aol

a3 aUa  |SA: Industry Standard Architecture

all WUaill e e EISA: Extended Industry Standard Architecture
ol & 148 14 4iaaa MCA: Micro Channel Architecture
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VL-Bus: VESA Local-Bus (Video Electronics Standards gbadll @sula & aiiuy
LsAssociation)
PCI: Peripheral Component Interconnect
asLal aallad Lad AGP: Accelerated Graphics Port

B Ay (Alal) S 5544 Hh
Install and configure peripherals
Typical installation of a peripheral:
ol sSI) e A1 )5 gl clikal
Power off the PC and remove the mains power cord
45 jea) sl o sulall Jlaay DU ZSLAN el oSN e 248 ) <l glad 3lAS
Take ESD precautions
Remove system case cover
g 3d e nl
Find available expansion slot
3uaal) Al aa g (S S (Olea) ald 33 ga gall)aaall dalad 4 5)
Remove blanking plate (covering slot at the back of the system case)
&l Ay SN Laall ae i3s3l LA By sk e A8l dill
Insert PC card, pressing firmly into place, and securing with a screw
slhazll gla )
Replace case
A Al Bl Sl a8
Connect external cables (including the mains power cord)
el Jars
Power on
paill 8 atilial (e SUL BIOS (Ao Jsaall a3k &l el (any

Check BIOS, Plug n Play
JEa S e 3 gaiy g Jala 28Ul s3g] Cay jaill iy S 3
Install drivers (Add/Remove Hardware)

(3562¥13,12) DEVICE MANAGER 74t 5 (& @bl a5 ade (e 2SU
Check for conflicts in Device Manager
amwdaj\ :@M\ dAL ua;&\
Test the peripheral.

Always follow these steps each time, for every peripheral you install, even if
installing more than one at a time. Ensure the first one is working properly
before starting the next.
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PRPA|

Modems

Modulate/Demodulate

ac) gl

QJM\ B)'@A.m U‘B j\ c@JB cgj';\d

Internal, external, PCMCIA modems

i G o sl (e o al TSN 5 LAY (5 gt sall Jee

Converts digital computer signals to audible analog tones to send data
(modulation) and reconverts analog signals to digital to receive data
(demodulation) over phone lines

el s e glaall Jis

Asynchronous transmission (serial) with start and stop bits

ad Al @l a5 a0 gl ey

Speeds: V.34 - 28.8 Kbps; V.90 - 56 Kbps (Kilobits per second)

Flow control
aiaday)

Software (XON and XOFF) and Hardware (RTS and CTS) handshaking
Data compression

1030 el sl Jie) 2 saly JuaiBU Lgide o jlatia sl
Modem AT (Command Language) Commands
A Answer 4l

D Dial J=il

DT Dial with dial tones 55 Gk oo Juail

H Hang up Ll Jus

Z Reset Judisilel

/| Repeat last command i il silel

Jlia
ATDT1234567

4aal 93 W1 JUaiDuplexing

Simplex: one-way communication

Half-duplex: two-way communication, one direction at a time (walkie-talkie)
Full duplex: two-way simultaneous communication (telephone)

LY b Uadll calasi alas

Error Detection

Current modem standards: V.42 MNP4 and V.42 LAPM

Parity check: adds a parity bit to each piece of data (sum = even/odd), not
reliable (cannot detect double-bit errors)

Checksum: sends value as last two bits

Cyclic Redundancy Check (CRC): algorithm that divides a block of data by a
binary number (16 or 32 bit) and the remainder is the checksum.
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Storage Devices
Llall yal @Y ) g
Hard Drives

A hard drive is a magnetic storage device made up of platters of glass, or metal, with two
usable sides marked with tracks (concentric circles). These platters revolve around a
spindle. The head actuator, an arm similar to a record player’s arm, holds the read/write
heads (similar to the needle). You also have a controller and data cache (RAM) inside the
hard drive case.
Ol Ao il glaal) Bada ¢Sy Euag il g (1o (98 (punbilita jlga 08 Boks qlall (a Al
450 gl s alalS 3 iaTrack:
Guly 5LS 01 Y Lgaaa Al gl (e 5 32 (8 B Sector
oAl Lgudany it (K1 Adlide sectors ¢m claghall (e ds gaaw Cylinder

lall (a Al clil gha 4 ga Ciili 51 3ga2d) Spindle

The tracks on the platters are divided into sectors, each 512K. A vertical stack of tracks is
called a cylinder.

N

Track

Sector (512 bytes)

D

— A
— s

Cylinder
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Hard disk interfaces include:
tlal) (e jall alas

p ST-506
ESDI: Enhanced Small Device Interface
IDE: Integrated Device Electronics (ATA, ATA 2, ATAPI)
EIDE: Enhanced Integrated Device Electronics (ATA 3, UltraATA, Fast ATA, Fast ATA 2) -
have atransfer rate of 4-16 MBps

tplall ga Bl e glaal) J&5 oS g3 g 5

ATAPI (ATA Packet Interface) is the protocol that allows devices other than hard drives to
connect via the IDE interface (ie, CD-ROMSs)

Juaiy) A gy oy s &) JS 589l £ 53 daad g cubial) BN (g (e il glrall S A8 pau 25 Lg gy oy Aalil)
. controller g

P10 (Programmed Input/Output) and DMA (Direct Memory Access) modes define the
transfer rate of the interface, and specify the protocol used between device and controller.

LA bl dpan ga Al Gl Bawa 580 5 alall (a8l g Jual¥) o gulall zdy ol e 5 ke

SMART (Self-Monitoring Analysis and Reporting Technology) pre-detects failures, and
warns the user through software.

Floppy Drives
3.5” 0or 525" (AN dayall (2 e Lali (w4l i)
720 KB (DD), 1.44 MB (HD), or 2.88 MB e slxall aaa 4ali (4
All disks must be formatted by the operating system, establishing alogical data structure
Z| P drives: high capacity floppy disk from lomega, 100-250 MB
L S-120 SuperDisk: high capacity floppy disk from Imation, 120 MB
Susceptible to corruption from magnetic fields (EMI).

rhlig Jlaa ) L od Al B Gl g (Al A jpa al BY) 08 aas

Optical Storage Devices
400 gl Be) 53l B yeal

CD-ROM

650 MB — 700 MB  s3le a5 s
%Pits (indentations) and lands (between) to represent 1s and Os

V0SB Ll e (5Sy Gl sl Cumn Ga il o ) sd Jie (3 a5y
EUSB, IDE, SCSI, PCMCIA connections
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CD-R (Recordable)

WORM (Write Once, Read Many)

Uses achemical layer with athin metal layer (silver alloy or gold)

“Burning”  Gual Gask e Slslas o 350 removes reflective parts to simulate pits and lands and
represent 1s and Os (reflected light)

CD-RW (ReWritable)

Uses phase-change material that crystallizes to write, and rewrite, CDs through a heating and
cooling process

50x32x20 ‘L‘LCJM &P B (o )LP Wia
sel ill 50
CD-R g5 (e ol pail 81 aladiuly 3as) 93 e 4USl 32

CD-RW il Lol ) alasialy 4L sole | 41K ge 4K Ao s & Yo

DVD-ROM and DVD-R

Digita Video Disk

4.7 - 18 GB

Backward compatible with CD-ROMs

Al 5l a1 e ) el daladiad Sa
Others

MO (Magneto-Optical) Drives
%Tape Drives

Install and configure EIDE devices

12 IDE Jles S i el 44 5l
Installation

1. Take ESD precautions
ALl 6y (g Adalgia) il ghad gLl o8
2. Ensurethe new driveisjumpered correctly (master, slave)
el LgilSa 8 ) yuaad) of 2SS
3. Switch off PC, remove power connection, and case cover
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Configuring

1

File Systems:

Issam S.D
Insert drive in free drive bay

g Ose (B leall pa g o

Connect IDE ribbon cable to the drive and the drive controller (ensurepin 1is
aligned)

Y ad ) olail (e 2SU 5 Cla slaall JusS a3 a8
Attach power supply cable
enall aalai) (e 3Kl g b Sl JaS w5 o8
Secure drive in the drive bay with small-threaded screws

Alde 250 a8

Check to see that the CMOS Auto-detect option works (you may need to set device-
specific parameters in CMOS setup)

S =l Auto Detect g s sle 33 9 50 setup o) U

Partitioning the hard drive (FDISK command) dividesit into logical volumes (drive
letters)

Agshial) Cilas gl o oS alae ) g aliall (ya ysl) 45y
Formatting the hard drive (FORMAT command) creates the boot record (which

makes it bootable), File Allocation Table (FAT) table, and root directory, and checks
the drive for errors.

lall (o all A

FAT32 (Windows 9x): 2* entries, 8 GB max

%FATE (DOS, Windows 3.x): clusters, sectors, 2GB max

NTFS (NT, 2000): partitions incompatible with FAT16/32

Jeting JAla cilalasy) aladdi
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Device Manager View of IRQs:

Computer Properties [ 2 ]

Wiew Resources l Fezerve Resources ]

o nterupt request IRQE O Direct memony access (D)
" |nputfautput [1/0) " kemary

Setting | Hardware uzing the setting B
B 00 System timer
JTE m Standard 1011 02-k.ey or Microzoft Matural Kevboard
:L 02 Pragranmable interrupt contraller
1_7" 03 Communications Port [COMZ)
'_7" 04 Communications Port [CORMT]
E#05  D-Link DE220 154 PrP LAN adapter
- 05 Standard Floppy Disk Controller
A 07 Printer Port [LPT1)
M 03 Systern CMOSreal time clock
09 Conexant PCl Modem Enumerator
W 03 IRQ Holder for POl Steering
,%10 ESS SOLO-1 PCI AudiaDrive
3%'10 Intel 32371AB/ER PCI to USE Universal Host Controller
W 10 IRQ Holder for PCI Steering
gJ 1 Graphic:s Blaster RIYA THT
=Rk IRG Halder for PCI Steering
M 12 Syster Reserved
W 13 Mumeric data pracessor
914 Intel B2371AB/EB PCI Bus Master IDE Controller
=214 Primary IDE contraller [dual fifa)
515 Intel 82371AB/EB PCl Bus Master IDE Contraller
115 Secondary IDE contraller [dual fifa] EI

ak | Cancel |

See also:

Mission Control: Windows Device Manager

DMAs
bl J25 (5 5 SIA (J gom l) LgiSay 5 Y (smmy
Hardware sometimes needs to transfer data to and from system memory directly, rather

than involving the CPU (which would take more time). DMA, Direct Memory Access,
devices are designed to function better (efficiently) without CPU access:

» HDCs (hard disk controllers) alall al 3Y) & oSas
NICs (network interface cards) 4<uill <l
FDC (floppy disk controller)ii sl gal 8Y) i) su A oSas
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|DMA channel ||Device ||Transfer |
0 8 bits

1 8 bits

2 |FDC |8 bits

3 8 bits

4 ||DMA controller ||16 bits

5 16 bits

6 16 bits

I/O input/output Addresses

Al g Jalaall oy gilie

[Port |I/0 Address |
lcom1 |3F8-3FF |
lcom2 |2F8-2FF |
lcoms |3E8-3EF |
lcom4 |2E8-2EF |
ILPT1 378-37F |
ILPT2 |278-27F |
IDMA controller 000-01F |
|Primary Interrupt controller||020—03F |
[Timer 2l |040-05F |
[Keyboard |060-06F |
INMI, RT Clock (real time) (|070-07F |
Secondary Interrupt 0AO0-0BF
controller
|Math CO-processor ||OF0-1F7 |
[Hard disk |1F0-1F7 |
IVGA |3D0-3DF |
|Floppy disk controller ||3F0-3F7 |
Other interface cards 280-2F7

300-377

380-3AF

Memorize the first 6: COMs and LPTs.

System Performance and Optimization

Gomlall o gl o) Jo dadladd) 48
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EEnsure your CPU is running at the correct speed ;>

Lo sl e ju A Jeny llaall ol 2SS
EEnsure CPU cache memory is enabled

Flaall [alall ES cilas a8 ol Kl
EEnsure CPU fan is working

ol JSs Jaa elladll B 5y (o) 2SI
ERun hard drive and CD-ROM on different IDE channels

Alaiie i S e sy 59 oudl s leall Gl 51 Jid

Run hard drive utilities (defrag, scandisk) regularly

(e ) (e sal JBIA) (550 S &5 o lall 5 (ol JB) pandi Jasy o
EMore system memory never hurts

il S LS 3 K13 caial WIS RAM

Laptops
Jsaaad o gilal

Differences between the Laptop and the Desktop computer:

Jsenal Cosulally addll sadadl o (3,4
Size and weight ¢V
Display (flat-panel LCD — active matrix, dual scan passive matrix) 3Ll g
Price =
Power source (Ni-Cad, NiMH, or Li-ion battery packs) 4Uall jyas
Docking stations asill csulall adady Jiiiall Cgulall Jua 53

RAM: SODIMMs
Interface cards: PCMCIA i a2 gall 5l A0 3Ly cililay

More resources on laptops:

Diagnosing and Troubleshooting
Troubleshooting procedures
Qpulal) JSliia gasd g5k

EGather information and ask questions
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EBe prepared
Jaxisa (S
Be calm
£ 93 Adbluy ) sa¥) 22
Take your time
PR
EConcentrate
Sl a8
EBe flexible (Don’t assume anything)
EBZNEN
EConsult (find resources)
il sleall jalias e Eanl
Know when to give in
sl ed aluis i ol
ECure the problem not the symptom
L ) sl (g Gl g o8
EDO not create new problems in process
zlatll Llee M8 5208 L6 3183 Y

Common Problems

Gsulall 3 ddle JSLin

Some things to always check, especially if any changes have been made recently, are:
Ll Lguandy o o8 oLl

ECheck connectors and cables
Leihua i Jol oSI) )
ECheck port, device
el g Jb el 3ll) sl
ECheck BIOS
s sl pandl
Check software configuration (drivers, etc)
gl 5 8 3! iy j23 s
ECheck for conflicts
gl ol gl sudall adad (s bl 3 g 5 ()
EReseat components, if possible
(e S de inge ye OS5 8) daa Jal) adaill g 3alely o8
e agaall gl ASLAD A8y 5) 5,8 o) el Jie
EVirus check
s dea g andl

Troubleshooting Devices
CPU

)

EOverheating (Thermal creep)
ESpeed problems

4.\.9).» SIS e
EOccasionally needs reseating
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AlSa 8 daia g sale) o 5 08 G pall any
Check fan
da g el anil
Memory
58I
EParity errors (transient or same address)
Il g JSli
EOccasionally need reseating
AlSa 8 daia g sale) o 5 08 G pall any

EVery ESD sensitive
LSLL ol oS b

/0O Ports
ZIAYI s JlaY) ML

ELoopback test
Hard Drives
ilal) a) By
ECheck LED in front of system case
ECheck jumpers, cables, configuration
o= Al S s G yraadl Gandl
Check for errors, BIOS, File system
More troubleshooting resources:

Introduction to Troubleshooting

Troubleshooting the Boot Process

PCGuide’s Troubleshooting and Repair Guide

PC5

Preventative Maintenance
A8 ) Al
Cleaning Products

Ll 2

Use only approved cleaning fabrics (lint free) and substances (like Isopropyl acohol)
d GJB-“C)AQ._\FMJ}ASMeJiLJ‘
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MUJ\CBJLLLN‘%;\?M" 3 Y g
Aok dgulad | Glad dadad dasd

No volatile substances (especially on plastics)
8 yldaia ale 4yl padia Y

Use only compressed air or approved PC vacuumsinside a PC
Lad O pulall dad jo il 1)) Jasd Lo graaa ol oo SUE aladin) o Sa

Cleaning Procedures
Ll 5y

W

E

Check ventilation dlots of the system case

3 ainall 4 5l 1 o8 andl

Clean exterior of monitor, case, keyboard, mouse (disconnect cables before cleaning)
EPWREN U AE TR EH

Check fans

U sell and)

Hard disks check: error checking/scandisk, backup, defrag,
lpall ol 5 en Clall a8l Jeny o8

Reseat components, check cables

5 SIA o) pellaall Jin adadll aca g 3ake ] (pe 2SU 5 )5S Gl

Never use much force or pressure
w@‘ﬁjgm‘g\b)ﬁd‘eﬁy

Hazard and Safety
O 55y ghadll
Power

W

Surges (or spike): avery brief, abrupt change in voltage

(i ))-Ailial) oLy yeS A (Aiaa ) <l yuas

Sags: a brief dip in available voltage (e.g. caused by many power-ups at once)
Lgo il ey g s ) ie ¢l 615 8

Brownouts: an extended sag (over a second)

4l e bl Lgia ) sl oS duaa

Blackout: complete loss of power

£l Sl g Usis

UPS

W

W

W

(Uninterruptible Power Supplies)

Online UPS: constantly supplies system power from batteries, while simultaneously charging
from incoming supply
Offline UPS: when power fails, the inverted switches over into the power circuit

Considerations:
[PABE-EREURRLES
Power rating: VA rating is Watts = Volts x Amps

Operational time
el (g )
Monitoring: UPS, network

Sinusoidal power output (step digital)
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Manual bypass switch

Support and maintenance (battery life) LI1> Cost

High Voltage Equipment
(Ao e GId gula 3 el
High voltage equipment and laser devices should NOT be serviced without
specific training.
CRTs (Cathode Ray Tube)
Ll

Power supplies
ToebeSl a5

Laser (high power light sources)
¥

Do not take ESD precautions with high voltage equipment — service personnel should be
fully insulated.
Do not operate high power light sources with the case/covering open.
Disposal
Al 5 pian el g ol 2ATWY) ey Leaa y (S )
Hazardous materials inside your PC include:
Batteries
Pkl
Toner kits and cartridges
Lt P BN (W PO

Recycle old computers (charities, schools) or parts whenever possible.

Always follow the manufacturer’s instructions when disposing of or mixing cleaning
products.

ESD (Electrostatic Discharge)

AL oL S

Static electricity is not harmful to people, but is nasty to (and has a cumulative effect on)
most of your computer components. The risk of ESD increases significantly under hot, dry
conditions (think of removing laundry from the dryer). Always take anti-static precautions
when handling static-sensitive components.

Static-sensitive components and field replaceable units (FRUs) should always be put
inside anti-static bags, including:
Memory (especially sensitive)
s <1l

CPU (especially sensitive)
" el

Hard drives and CD-ROMs
Flall pa il

PC cards
Precautions:
Llsay) 5k

ESD Packaging
LR VARG IS
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ESD strap and Grounding cord/plugs
YL Adadi a3 ) gl cllae 8 andiil
Conductive mats
d)se padiyl
Anti-static floors/carpets, workbenches
ol all Aals A )
Humidifier
o e
Temperature control
8ol oall da jo (8 aSas

Motherboards/Processors/Memory

Processors (CPU)
allaall 5 21 da Sl

T

erminology
Glallhiasg

Clock speed a¥ 4a sl ey s the rate the processor executes instructions. (the faster the better
usually)
Arithmetic Logic Unit (ALU) sl Jala isthe part of the CPU that processes data.

Cache memory @l Jala (L1 or L2) isavery high-speed block of SRAM that interacts between
the CPU and system RAM. (Usually, the more the better). Pentium processors use branch
prediction

Data bus a¥) 4aslll o s AY) adaill g pllaall (0 lagleall jLus refersto the wires (lines) that carry
data to and from the processor (and cache, and RAM) (The wider the better, usually)
Addressbus s_SIll & il gleall G glie Jead Al Gl slaall jluse — Jucadl @lly IS LS o) ailS LS refers
to the wires (lines) that carry specific addresses to and from the processor. (The wider the bus, the
more addresses that can be sent simultaneously)

Register size &3aull aaa refers the size of the temporary storage areas that hold data before and
after processing by the ALU. This aso determines software compatibility: Windows 2000
instructions are 32-bit, so it cannot run on a 16-bit processor.

Multitasking il amia js either pre-emptive or cooperative. Pre-emptive multitasking is
controlled by the OS, which divides processor time accordingly. Cooperative multitasking is
performed by the applications themselves

Multiprocessing , which usually increases system performance, takes place smply whenever a
system has more than one processor. Asymmetric multiprocessing allocates specific tasks and
applications to specific processors. Symmetric multiprocessing (SMP) tasks and applications run
off any processor (further increases performance).

Real Mode is a processor mode where addressable memory (RAM) is seen as linear storage
location that cannot be divided into sections, nor allocated to specific (ie, memory-intensive)
programs. It cannot run Windows (no multitasking), only DOS.

Protected M ode, introduced with the 286, allocates specific amounts/sections of memory to
applications, multitasks, and supports virtual memory. All magjor OS use protected mode. Virtual
Real Mode (or enhanced Protected Mode) emulates real mode from within protected mode to run
DOS applications under Windows.

Pentium Processors
asinl) Ciladlag

3

Introduced in 1992
32-bit address bus
32-bit registers
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64-bit data bus

Built-in math-coprocessor

W

PCI (Peripheral Component Interconnect) bus compatibility

Motherboards
Motherboards are the foundation for every PC. You should be very familiar with system
board architecture and be able to recognize most components. Components to be able to
identify include:
CPU
i P
Real-time Clock and CMOS battery
P
BIOS chip
T Lol 418,
Switch connectors
¥ o sl il
Cache
Pl
IDE and floppy connectors
P bl el s s
All expansion slots and types
Py @l i
Memory banks and types
P R0 @l s
Power connectors
P elogSl 2 e Clua s
All integrated ports, including video (AGP)
Pl g il
Terminology
System Chipset: thelogic circuits for system functions like caching and interrupting. The chipset
" will affect the processor type, speed and multitasking, the amount of RAM and L2 cache
supported, and power management.
Controller Chips: Keyboard and PS/2 mouse controllers, I/0 port controllers, EIDE and floppy
¥ drive controllers, and any other built-in interfaces (like sound, network)
Clock: Handles multiple speeds with the clock multiplier

¥

I/O Ports: usually 2 serial, 1 parallel, 2 USB, 2 PS/2 (keybd, mouse), 2 internal EIDE, 1 internal
" floppy port
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~Memory Slots: SIMM or DIMM, or both

Level 2 Cache: usually a DIP chip or COASt (Cache on a stick), a dedicated high-speed backside
" bus (DIB — Dual Independent Bus) architecture.

Form Factors: the shape and physical size of the system board: AT, baby AT, ATX, mini ATX,
" LPX, and mini-LPX, NLX.

Bus: buses are acommon medium for the transfer of data from one location, device, or
¥ component to another.

PCTechGuide Motherboards (great graphics)
Hardware Central’s Tutorial
Buses:
bl g1 gl
Processor Bus
i P Wt
Memory Bus
P <A
Cache Bus
ol
I/O Bus
Pzl dalaall s
Expansion Bus
P el 5 Sl ALl ity Jua sall jlsall
Bus Speeds
FIWA-VSEW

IDevice |Clock |Speed, eg. |
lcPu |system clock x 4 266 MHz |
IL2 Cache |system clock x 2 133 MHz |
System Memory 66 MHz

|PCI bus |system clock x 2 33 MHz |
|ISA bus ||PCI busx 4 ||8.3 MHz |

See also:
A Guide to the PC Bus Ride

Printers
Clealall
Types
lee! il
Dot Matrix
L4 a:‘_k“
Inkjet
Pl a6t
Laser (and LED)
g
Dot Matrix
RN
Also called Impact printers (parts actually impact the paper)
3 yise
Fires pins (or print wires) at an ink ribbon, which contacts the paper and leaves a mark

Fondin Ko ply gl e

-
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The print head, the assembly which contains the pins, moves left to right across the paper, line by
line, creating letters out of the circular dots of ink that have impacted he paper.

(B o dae) Ay sllaall o g ) g o AN IS8 Lnay s | jlo Y1) e (el 1) & ey

Coails of wires called solenoids are energized, thus creating an electromagnet, and cause the pins
to shoot forward and strike the ribbon.

ol el () a5 (bling Jlas al g5 Clile 0

Print quality is measured in "pins’, asin 9-pin, 24-pin, 48-pin printers. number of pinsin the print
head.

V) damy (et A Lilal) 30 g

o QS LIS ) 2a=l) IS LIS

The quality of print isat best NLQ, Near Letter Quality.

‘_;c Z\.c.\_idl 33 2 d...'aé\

The speed of the printer is measured in cps, characters per second.

o) (2 o db 8 Ac Ll de

The paper most often used with dot matrix is continuous, tractor-fed paper with perforated strips
on the sides.
dany aa drale O3S aadiuall (34l

This printer uses pin feeders and tractor feeders with this paper to prevent skewing. The roller (or
platen) applies pressure (friction) when you use plain paper to keep the paper from dipping. If
you are using multiple-copy paper, you can adjust the platen gap to the thickness of the paper.
G5l a5 a yally oSl iy

Dot matrix printers are rather expensive to purchase now because they serve the niche multiple-
copy stationary market, and so many companies want old ones fixed.

Lt e La e e

Inkjet Printers

»

3

*

Inkjet printers use liquid ink-filled cartridges that force out and spray ink at the page through tiny
holes called nozzes.

The printer spraysink at the page through pressure and electricity. Normally, the pressure inside
theink cartridge (in theink reservoir) isabit less than pressure outside. When the deflection
plates are electrically charged, ink isforced out.

Inkjet printers have two kinds of print heads that move back and forth in perfect synchronization
with the spray of ink. HPs have thermal-shock print heads, which have a heating element around
each nozzle that, when heated, causes the ink to expand. Epson printers have piezoelectric
(electrostatic) print heads that, when charged, changes the size and shape of the nozzle, and acts
like a pump.

Inkjet printers can use plain paper and inkjet specific paper (for higher print quality).

Print quality is measured in dpi, dots per inch.
Print speed is measured in ppm, pages per minute.

Laser Printers
The majority of businesses (including BrainBuzz here) use laser printers for demanding
printing needs (speed, quantity, quality).

[

E

E

Laser printers print one whole page at atime, and require RAM (more memory) to operate.
Print quality is measured as dpi

When the printer receives the print data for a page, it breaks the data into single-dot strips called
rasters (thisis called rasterizing, amazingly enough).

The Laser Printing Process:

1. Electrostatic Charging (Conditioning)
2. Imaging (Writing or Exposing)
3. Developing
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4. Transferring
5. Fusing
6. Cleaning

See also:
How Printers Work
PCTechGuide’s Laser Printers (excellent graphics)

Printer Connections and Configurations

To install a printer in Windows 9x/NT/2000, go to Setting => Printers => Add Printer and
walk through the Print Wizard.
Connections
Paralel (local)
W

Serial (local)

Network
|

More resources:
How to share a local printer
Troubleshooting Printers

Printer not working: switched on, plugged in, online, check cables
r

Paper jam: cheap paper, wrong type, stored improperly, loaded improperly
W

Output corruption: printer driver, check setup
W

Poor quality: toner/ribbon low, cheap/wrong paper
L

Laser memory errors. not enough RAM

W
Blank pages: OPC drum, coronawire improperly seated.
W

Issam art4@yahoo.com
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