PC Maintenance and
Basic Troubleshooting

Chapter 1

I ntroducing Hardwar e

You Will Learn...

1 That a computer requires both hardware and
software to work

1 About the many different hardware
components inside and connected to a
computer




Hardware Needs Software to
Work
1 Hardware
» Physical components of a computer
u Visible part of a system
1 Software

v Set of instructions that directs hardware to
accomplish atask

u Theintelligence
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Functions of a Computer
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Figura 1-1 Computer activity consists of input, processing, sterage, and sutput
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Binary Communication Between
Hardware and Software
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Binary Number System

Figure 1-3
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Al letters and numbars are stored in @ computer & 2 zerias of bits, each represanted in
the computar as on or off
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PC Hardware Components

1 Outside computer case: input/output devices

1 Inside the case: processing and storage
. CPU — most important component

1 Requirements of a hardware device
« Method for CPU to communicate with it
w Software to instruct and control it

u Electricity to power it
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Hardware Used for Input and
Output

1 Connects to computer case by ports (eg, serial,
parallel, USB, game, keyboard, mouse)
1 Popular input devices:
« Keyboard
v Mouse
1 Popular output devices:
» Monitor
u Printer
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Ports
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Figura 1-4 Input/outpus devices connect to the compuber case by ports asually found on the back of
L e
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Input Devices
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Fgure: 1-5 Thz keykoard and the mouse ars the ben most popoler inout dovices
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Output Devices
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Figure 1-6 The twe most papular output devicas are the moqiter anc the arinter
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Hardware Inside the Case
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Flgure 1-7 Inside the computer case
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Motherboard Components

1 Processing 1 Communication with

» CPU (most important) other devices

u Chip set . Traces
1 Temporary storage u Expansion slots

v RAM u System clock

. Cache memory 1 Programming/setup data
1 Electrical system « Flash ROM

u Power supply u CMOS setup chip

connections
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The Motherboard
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= A slot frr widen card
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Figure 1 & AL haidware components are githat lacated on the motierbaard or divectly or indirectly
cormactad to it Jecausa they musk all communicate with the CPU
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The Motherboard (continued)
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Flgure 16 A matharboard provides ports for common 170 devices
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The CPU

Figure 1-10  The CPL is hidden undemeath the fan and the heat sink, which keep it cool

16
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The Chip Set

1 Controls most activities on the motherboard

1 Includes several device controllers
» USB controller
u Memory controller

. |DE controller
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'he Chip Set (continued)
Figure 1-11 Ihis mothefioard uses twa chips in its chip s2t (notice the bus lines coming from sach
ehip used Foocormmunica Liksng
18
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Storage Devices

1 Temporary (primary storage, or memory)

u Temporarily holds data and instructions while
processing them

. Faster to access than permanent storage

1 Permanent (secondary storage)

» Data and instructions must be copied into primary
storage (RAM) for processing
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Primary and Secondary Storage

Secondary shorage
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Primary Storage Devices

1 Memory, or RAM, located on motherboard
and other circuit boards

u Volatile versus nonvolatile (or ROM) memory

1 Types of boards that hold memory chips
» SIMM's
. DIMMs
» RIMMs
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RAM Chips

...... m KA

Teetr 2taloa sils o
addimanal s

Flgura 1-13 & SIMM, DIMM, a1 RIMK helds RAM and 15 mourted directly on a motherboard
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Types of RAM Modules

= 184-min RInAA

— 184-pin DDR DAY

— Claf-gin DIRAMA

—  F2-pin RN

— A0-pin SIRAN

Figure 1-14  Types of RAM modules
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Secondary Storage Devices
1 Hard drives

1 CD-ROM drives

1 DVD drives

1 Zip drives

1 Floppy drives
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Hard Drive

Figisre $-16 Hard drive with seaied cover remaowved

25
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EIDE Technology

1 Used by most hard drives, CD-ROM drives,
and DVD drives

1 Can accommodate up to four EIDE deviceson
one system
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IDE Connectors on a
Motherboard

1022 cabic going to
CL-ROM diive

Frirnary IDE conechor

— Secondary DT coanech

tanl cdrive

|:I L2 alde guing Lo

Figure 1217 & mrtheshoard nsualby has twe TOF cannectnes, @ac1 nfwairh can arcommadats tn
rayices; a hard drive usoally connects to the matherboard asing the arimary TDE conmector

LCS, SSC INHS 2007 27

IDE Connectors on a
Motherboard (continued)
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Flgure 1-18 T IDE devices connected to 3 motherboard ugsing beta IDE connecdans and twe cables
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IDE Connectors on a Motherboard

Co-R0n drive

— 1 Secondary 103E tobe
Fip drive

T 13F camnestions o
the motherboand

Hard drive
Frimany IBE cal:le

Urused connzction for
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- Bt cables cormooted ba
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Figure 1-19 This spsbem has a CO-ROM z2nd a 2ip drive sharing the secondany IDE cabls and a hard
drive azing the primary [DE &

Hard Drive’s Power Supply
 Harddiwe
Paniver supply
Powwesr coimnected

Fipuie 1-20 & hard drive -aceives power trom the power supply by way ot a pewer cord cannzcted ta
the drive
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Floppy Drive Connection

Mimeary IDC cenrecle

Figues 1-31 A motherboard usually provides a convection For a floapy drive cabla
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Floppy Drive Connection
(continued)

Flappy drlee datz cable

|_Tm.1 pzas ke connotisns
LF;-'amujm fopoy diive

— foonrecion for poeser cord

Fiqure 1-72 One flappy drive connection an 3 motharboard can support ona or S« Aoppy drives
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CD-ROM Drive Connection

CE-RCN drie

13k zalile
Powesr ol

Flgure 1-33  Most C3-20M drives are FIDE devicas and connect to the matherboard by way of an [DE
dala cabike
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Motherboard Components Used for
Communication Among Devices

1 The databus

u System of pathways used for communication and
the protocol and methods used for transmission
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The Bus and Bus Lines

D5 lines

Boticen of Lhe
LI smeknt

Fiqura 1-24 0 the bettom of the motherbezed, yoo can sea bus lines terminating at the CPU spogat
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Data Bus

1= Mol age
1 =Nilags

Clata b

— W T T T T =

Tae laller A cn
the dats bus beteeen the
(B ot memery

-
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15 hits
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System Clock

Mothanad erystal
grnarates the sywom chck

bigure 1-26 T systim clock is 2 pLlsating elactrcal signil sent ot by This comaonenl -hat works
much [ike # zryszal in a wrisbwatch (nng ling, or circuit, a1 the motherhoard bus is
dliticited tn carnying 1his pulse)
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Clock Speed

1 Of motherboard

u Measured in megahertz (MHz)

1 Of CPU

u Measured in gigahertz (GHz)
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Expansion Slots

Fins ar oanrectr edge
of CXEANNDT ST

A EYE S

Bus line:

Flqura 1-27 The lincs of o bus termivatz at an capansion slak wherz they connect te pins that conect
ta lines an the expansion card inserted i1 the slot
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Types of Expansion Slots

AP el
— Pl dats

15 hit s slzks

Flgura 1-28 FZT bus pxpansion chots are shorzar than 154 slets and offset Sarthes; tha ara AGF slatis
set further Fren the edge of the board
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Interface (Expansion) Cards

= A cand

FL ot

Prong ing parts

Figure 1-26  The circuit board is 3 medem card and is moanzed in 3 PO slot on the metkerooarc
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Interface (Expansion) Cards
(continued)

Yideo port

Zourd card Eorts

Pl ek prar]

Fhone line sors

Madam card

Metwork oz
Adeo card installecing A0F skot

Zournd card
PO slasl with o ciced inslalled
Al slot wath neteessk mard ineralled

Ernply POI siale

1548 slozweits modem card nstalled
rAndeon card

Erriply 150 slexls

Figure 1-3Q Four cands “nstalled @1 a matherboard, providing ports far several devices
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The Electrical System

1 Power supply

u Most important component of computer’s
electrical system

u Converts/reduces electricity to voltage the
computer can handle

u Runs afan directly from electrical output voltage
to cool inside of computer case
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The Electrical System (continued)

Foure 1-32  Power supply with connections
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The Electrical System (continued)

.{.._.’I. _:F:.," e "
sy

¥ B

4

Privesr rnrevtees
frevmt paerer supely

to mathetoard

Figure 1-33  The mothertioard recetves s power from the power supply by way of cne or two
connactions lecated near the cdge af the board
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Instructions Stored on the
Motherboard
1 ROM BIOS (most are flash ROM)

u System BIOS
u Startup BIOS

u CMOS setup

1 Motherboard BIOS supports ACPI, APM, and
Plug and Play technologies
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Figure 1-34  The ROM EI0S chip on the motherboard contains the programming to start ep the PC as
well a5 to perform many othor fundamental tasks
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Motherboard Configuration
Settings

1 CMOS chip
u Stores setup (configuration) information

» Powered by a battery on motherboard when power
IS of f

1 Setup information can also be set by jumpers
and DIP switches
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CMOS Configuration Chip

Coln batery

=inriarg chip

Figure 1-35  This firmware chip contins flzsh 20M znd CHOS RAM; CROS RAM is powersd by the coiv
Battery located naar the cHip
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Setting Jumpers

-~

) E;

— Ranlk afil s

@L—— e ciner

Figure 1-36  Setup ‘nformaticn abewt the motherbcard can be stored by s2tting @ jumper on [closad)
or HF [ppen). & jumper is closed iF the caver is in place, connecting the two pins that
make up the jumpar; a jumper s epan if the cover is notin place,
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Using DIP Switches

Figure 1-37 A motherboard can use a bank of DIP switches for configuration settings
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