differentiate between CPU and system unit.

identify computer casing and its types.

explore the system unit:

« Power Supply

« Motherboard with its various parts

» describe the ports (Serial, Parallel, PS/2, USB and Fire wire).

v v ¥

» identify expansion cards (sound, Video, Modem and Network).

L describe memory chips (SIMM, DIMM, SODRAM and DDR).
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» 4.1 COMPUTER CASING/SYSTEM UNIT

It is a rectangular box (casing) with many components that make the entire
computer system. System unit components include the motherboard,
processor, expansion cards, expansion slots, power supply, disk drives,
memory modules, ports, and connectors. The motherboard is the main part of
the system unit which contains many different types of chips, or small pieces
of semi-conducting material, on which one or more integrated circuits (IC) are
etched. System units are available in different shapes and sizes.

4.1.1 CPU and System unit

Sometimes people erroneously refer the system unit as CPU but these are two
different things. A computer System unit is the case with the motherboard and
all the other parts while CPU is the Central Processing Unit, a chip on the
motherboard that does all the processing.

The CPU chip is installed in a slot on motherboard which is placed inside the
casing of the systemn unit.
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b. Tower Cas ing

Ll ¢ Tower casing is the modern type of casing which is more attractive and
common. Monitor is kept side by side with the tower casing. Figure 4.3 b.

Figure 4.3 a. Desktop Casing
Figure 4.2 System Unit with other important components Figure 4.3 b. Tower Casing

'4.1.2 Computer Casings 4.1.3 Exploring the System Unit

Win Ol BT

. ; System unit contains the following two main parts.
A computer case also known as computer chassis, cabinet, box, tower, y g P

a. Power Supply
b. Motherboard

enclosure, housing, system unit or simply case is the enclosure that contains '
most of the components of computer system. Cases are usually constructed

from steel or aluminum. Plastic and other materials such as wood ér-Lago are
also used.

a. Power Supply
A power supply unit is the component that supplies power to the other
components of a computer system. Power supply changes alternating current
(AC) to low-voltage direct current (DC) to operate the processor and peripheral
devices. Several direct-current voltages are required, and they must be

Types of Computer Casings
There are two common types of Computer casings.
a. Deskiop Casing

b. Tower Casing i

' . % Computer power supplies may have short circuit protection, overpower
a. Desktop Casing ‘

Desktop casing is the old type of casing which
and usually monitor is placed over it, Figure 4.3 5

e e

regulated with some accuracy to provide stable operation of the computer.

(overload) protection, over voltage protection, under voltage protection, over

is designed to keep on the desk ' current protection, and over temperature protection. Today most powe
supplies follow Advance Technology Extended (ATX) standard.
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MNerthbridge (with heats ink)

Southbridge .
IDE Connector (x2) AGP s

PCI Siot (x5)

20-pin ATX Power
onnector

= CPU Fan & ™ Battory
Heatsink
M ti
Figure 4.4 Power Supply Po Y Fonmﬂam For
ntegrated Peripherals
b. Motherboard - CPU Socket

Motherboard is the main circuit board in computer system that hold main
component of the system unit. It is mounted inside the casing. It is securely
attached via small screws through pre-drilled holes. Several different types of
chips (e.g., CPU and memory chips) can be found on the motherboard. The
motherboard also contains expansion slots into which other circuit boards can
be inserted for the expansion of the computer system. Other devices such as

Figure 4.5 A Motherboard
Some important components on motherboard

1. Basic Input Qutput System (BlOS)

Basic Input Output System (BIOS) also known as the System BIOS or simply
BIOS is the firmware built into the computer system. Firmware is a fixed,
usually small program that controls various electronic devices. BIOS is the first

hard disk, sound, video controller and peripheral devices may b? connected to program run by a computer when it is powered on. The main function of the
motherboard through plug-in cards or via cables. Modern computers integrate BIOS is to load and start an operating system (OS). The first job of BIOS is to
“these peripheral into motherboard. Most modern motherboard may include the check and initialize system devices such as the video card, keyboard, mouse,

following: . hard disk and other hardware. BIOS then locates OS on hard disk or CD or

« One or more slots for CPU flash memory drive. After loading and executing the OS, BIOS gives control to

* . Slots for main memory ' the system. This process is called booting or booting up the system.

* Integrated Graphics Cards Using BIOS a user can;.

= PCl Slots . » Configure hardware

* PCl Express Slots s ) * Set the system clock

* IDE Connector ( for Hard Disk, CD Drive) : .  Enable or disable system components

s SATA Connector : ' * Select bootable device sequence

 keyboard, speaker. Mic ot o)  Set password for system and user login
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' hold BIOS
Many PC manufacturers today use flash-memory cards 10

- i n
information. This allows users to update the BIOS versmn t; e i
a vendor releases an update. This system was designed 10

with the original BIOS or to add new functionality.

2. Ports
In computer hardware, a port connects peripheral devices It? the computer
system. A port is a piece of equipment to which a plug of cable is connected.
Common computer ports include:
« Serial Ports s
= Parallel Port
= PS/2 Mouse Port
» PS/2 Keyboard Port
« VGA Port
= USB (Universal Serial Bus)
« Ethernet LAN Port
+* Audio Ports

P5/2 Keyboard Porl

USB Poris

Serial Port

VGA Port

Audio Oul Jack
Microphone Jack
Line in Jack

= Computer Sciance-X|

computers after
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3. Expansion Slots

These are openings

or sockets in a computer motherboard where a circuit
board or expansion

card can be inserted to add new functionalities to the
computer. Nearly all computers contain expansion slots. The devices inserted
into the expansion slots are called expansion boards, cards, add-ins or add-

ons. The common standard of expansion slots includes AGP, PCI and PCI
Express.

Express
X164
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i. Accelerated Graphics Port (AGP)

int-to-poi nel
The Accelerated Graphics Port (AGP) is a higapese Pﬂi:tht: TénFt’ c:::b!e
(pathway), primarily used for 3D computer Qfﬁphlcséh i
computer to have a dedicated way to communicate wihhe ain-advantage
compared to Peripheral Companent Interconnect (PCl). The m G o
of AGP over PGl is that it provides dedicated pathway between the siot an
the processor while PCI bandwidth is shared by various devices.

ii. Pml']pheral CGﬁlpunent Interconnect (PCI)

The Peripheral Component Interconnect (PCI) is a computer bus (an electric
pathway) for anaching hardware device in a computer. These devices can be
Integrated Circuits (ICs) fitted onto the main board or an expansion card that
fits into a slot. Typically PCI cards used in mhputam include networks cards,
souﬁd cards, MODEM, extra ports such USB or serial, TV tuner cards and disk
controllers. PCI is still used in some computers but is superseded by PCI
Express. ’

ili. PCI Express Slot

Peripheral Component Interconnect Express (PCI Express), abbreviated as
PCle, is a computer card expansion standard developed by Intel, Dell, IBM
and HP in 2004 to replace older PCl and AGP standards. Pél& preserves
compatibility with PCI. PCle has many improvements over conventional PCI,
which includes more bandwidth (6400MB/s whereas PCl has 133MB/s and
AGP has 2100MB/s), maximum system bus throughput, good error detection
and reporting mechanism and hot plugging. It is the latest standard expansion

slot used in micro and laptop computers PC
. - PCle alsg gy Y
cards, TV tuner cards, Fire-wire cards, stc, ) PR oAt acdnd
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4. Ribhon Cable ﬁ

.4.’. ribbon cable also known as mulli-wire planar cable is a cable with many
conducting wires running parallel to each other on the same flat plane. As a
result the cable is wide and flat as ribbon. Ribbon cables are usually used for
internal peripheral of computer, such as hard drives, CD drives and floppy
drives.

The following are the main types of ribbon cables.
a. IDE Cable

b. SATA Cable
c. FD Cable

i. [DE Cakle

IDE short for Integrated Drive Electronics is more commonly known as
ATA/ATAPI (Advance Technology Attachment/ ATA Packst interface) or PATA
(Parallel ATA) is a ribbon cable standard used for connecting hard drives
developed by Western Digital. Original IDE was designed only for hard drives.
ATAPI' a new version was developed to connect CD-ROM, tapes drives and

Zip drive. IDE has largely been replaced by Serial ATA (SATA) in newer
systems.
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ti. SATA Cable

SATA (Serial Advanced Technology Attachment) is a new technolegy cable for
connecting storage drives to computer. It was designed to replace IDE bus
interface. SATA bus interface is used in all the modemn laptop and deskiop
computers. SATA drives communicate with high speed. These cables transfer
data at high rates (from 1.5 to 6 gigabytes per second). SATA1, SATA2 and
SATAS interfaces provide communications at rates of 1.5 GB/Sec, 3 GB/Sec
and 6 GB/Sec respectively.

fii. FD Catle

FD (Floppy Disk) cable was used in the past to connect floppy drives to the

motherboard. Floppy drives are almost obsolete nowadays. Due to this reason
FD cable is no more used with modern microcomputers,

Computer Scienge:X U s

3 M-:—'.‘!;":n:*j Siots

A computer memory slot is a socket or opening in computer main board in
which the main memory is installed. The number and type of memory slots

varies from motherboard to motherboard, but at least two slots are available
on every motherboard,

Disk controller is the circuit which enables the CPU to communicate with disk
drives like hard disk and compact disk. Old disk controllers were implemented
on a separate controller card. Modern disk controllers are integrated into the

disk drive itself. For example, EIDE and SATA hard drives have their disk
controller circuit inside the drives.

o vk .
7. Qooling System

Cooling system is used to maintain proper temperature inside the system unit.
Various hardware such as CPU, video card or even the hard drive generate
heat inside the system unit. The objective of cooling is to maintain an optimal
operating temperature and this can be achieved through the introduction of

07— NOTFO
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ed to dissipate heat from

rs are designed to tum

side the system U

heal sinks and fans. If the temperature in
cerain point, it can.damage the parts. A Iso uS
microprocessor to cool it down. Heat sinks are 2 ute
the surface area of the motherboard. Many oc.)mp b
themselves off it the temperature exceeds certain [eve:
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— Heat Sink
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Exhaust Fans , | T
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Figure 4,12 Cooling System
8. Computer Bus

Computer Bus is an electrical pa
‘communicates with internal and

%

=
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Data bus connecis the CPU,

memory and the other hardware devices o]
motherboard. 9 : i vihe

Address bus connects the Gpy and RAM.
Control bus is uysed

to send control signals to different components of the
computer system,

} 4.2 PORTS AND SLOTS ON
MOTHERBOARD.

Slots and Ports are physical connection points on the motherboard that allow

the hardware of a computer to be expanded. A Port is a socket while a Slot is
an opening-for circuit boards.

4.2.1 Types of Ports

Ports are connectors used to connect external cables and devices to the
motherboard. The following are some common types of ports.

a4, Serial Ports

h.. Parallel Ports

c. PS/2Port

d. USB Port

e, Fire Wire Port

a. Serial Poris
A serial port is a serial communication physical interface through which
information transfers in or out one bit at a time. These ports were used in old
types of computers to connect devices like modems. Serial ports have 9 or 25
pins in which one pin is used for transmitting data and the rest are used to
transmit control signals. These poris are called COM1, COM2 and COM3.
These ports have been replaced with USB ports in modern computers.

S St i~
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keyboard connector replaced the larger keyboard connector used in the B

=1 PC/AT design.
\ Serial Port \i 9

The purple PS/2 connector is used for keyboard and green is used for mouse.

1]
155
= ta P ﬂ_‘

T L

Figure 4.13 Serial Ports

o=

. : ' USB (Universal Serial Bus) is a serial port which provides a fast éerial
b. Parallel Ports . T O transmission between devices and computers. It is the most commonly used
A parallel port is a parallel c"mm”“mm"_phys;t_ s o snaral wiess 4t port in modern computers for connecting a large variety of devices to the
as a printer port. Parallel ports can trapsm:.n'il]u EI}IJ s Nanus 0 byte of  , . computer such as printers, scanners, cameras, mouse, keyboard and USB
25 pins in whic i e
a time. LT"hgse ports have P 3 for ransmitiing control signals. Parallel flash drives. A computer has many. USB ports and these a-!re plug-and-play
information and the others are used for gl ports. Plug-and-play ports automatically detect and determine what type of
! d LPT3. In today's .
ports are named as LPT1, LPT2 an

device is attached to the computer. When a computer detects a plug-and-play
device it automatically installs the driver for it or prompts the user o install it.
USB has replaced old serial and parallel ports in computer systems.

parallel ports have been replaced with USB ports.

Figure 4.14 Parallel Port ¥ 5 Fioure 416 USE Pary
c. PS/2 Port . ' - * o B el '
: e, rire wire Fort
The PS/2 connectors i !
o are used for connecting keyboard and mouse toa 1BM - Fire wire is a high speed port which is used to connect video devices such as
compatible personal computer. Its name comes from th IBM Personal . : ire wi
s SaticE of e video Cameras, Camcorders, etc. to the computer system. Fire wire port has
System/s series of personal computers whih were introduced in 1987. The

3 ix pins. In a six pin connection, 2 e ins are used to provide
PS/2 mouse connector replaced the older serial mouse connect four or six p P : xtra pi P

or, while PS/2

o - |
e ————— e | ’E'-—/ .
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: . r because they do not
electric power. Laptop computers have 4-pin L A

provide electric power to devices connected 10 i

Expansion cards ar_a.circuit boards which are inserted into expansion slots on
the motherboard. These cards provide new enhancements to the computer
system such as sound, video, Intemet access and network access.
Four common types of expansion cards are:

a. Sound Card

b. Video Card

c. ModemCard ~

d. Network Interface Card

a. Sound Card

Sound card also known as an audio card is an internal expansion card that
facilitates the input and output of audio signals to and from a computer. A
~ sound card plays voice as well as music files, and can handle various audio
file formats. The typical sound card has an interface available at the back of
the computer with various input and output ports.

= __:"--_\:

=

Figure 4.18 Sound Card

b. Video Card

A video card also known as video ada
card or graphics card is an expansio
output images to a display unit.
performance.

pter, graphics accelerator card, display
n card whose function is to generate
Some cards contain dual GPUs for additional
Because graphics cards work hard they generate heat. For this

feason most high-performance video cards utilize built-in fans or heat sinks to
pull heat away from the GPU. '

Y e e Y
t”.;‘.- o _:.: e £ T -%"} I::'f . -

Figure 4.19 Video Card

¢. Modem Card

The term modem is derived from modulator and d
purpose of modem is to convert digital data into analo
it over the transmission line and convert it to di
computer.

emodulator. The main
g signals before sending
gital signal on the receiving
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' Figura +.20 MODER Cérd

o, Network interface Card (e work interface controller, network

: e

; rd also known as n t that connect a

“A network 1nter1a°9§: ter is computer hardwarfa cumpopez e A

i aulte'l:1l network. Usually NIC is mstalled. ﬁ? L

ol e c?;lpbl.:t most modem computers have built-in 0
the expansion slot,

cards on the motherboard.

Figure .21 NIC
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423 Memory Chips TS

. ‘ﬁen;ors; chips'are integrated circuits that can either temporarily or permanentlz
store data and code for processing. RAM chips (SIMM, DIMM, SDRAM, an
DDH-SDRAM:I are the computer's tﬁmporary wmkspa(:e, while flash memo.ry
chips are permanent. ROM and PROM chips can never be changed, while
EPROMs and EEPROMs can be modified.

Computer Science-XI
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The foliowing are Some common types of memory chips.

a. Single In-line Memory Module (SIMM)
A SIMM or single in-

tomputers from the ear
two flavors, 30 pin and

line memory module is type of RAM used in the
ly 1980s to the late 1990s: SIMMs were introduced in
72 pin. 30-pin SIMMs provides 9 bits of data and was
used in 286, 386, 486 models of computers and in some Macintosh models.
The second variant, 72 pins SIMMs provides 32 bits of data and was used in
486, Pentium, Pentium Pro and even some Pentium Il systems. SIMMs had
storage capacity ranging from 56KB to 32MB.

Figiee 4,22 Slaps

B. Dual In-fine Memory Module (DN
DIMM (Dual in-line memory module) resides on a computer's motherboard. [t
is the upgraded form of SIMM. It has more storage capacity and operates at
faster speeds than SIMM. One DIMM module can do the job of two SiMM
modules. A DIMM memory module has a 168-pin connector and can transfer
data at a rate of 64 bits.

DiMMm memofy modules -allow multiple lines of communication within a
computer. DIMM connectors link up to different circuits as opposed to a SIMM,

which can only produce a single line of communication. Capacities of DIMMs
range from 64MB to 512MB.
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¢. Synchronous Dynamic Rando

(SDRAM)

SDRAM also known as sfso
access memory (DRAM). e
an improved form of the 0

SDRAM operates synchronously,

i oper
Therefore, it can )
g SDRAM transmits dafa &

ous RAM. e
sy:tcjzognamal clock, allowing for faslio s
- is commonly used in modem B e atat
SDR}Q::”; ; known as DDR1), DDR2 and DD
DDR (also i s

SDRAM, is dynamic random
' mory. Itis
is a high speed semiconductor rsn: Mer:l iy
ekt amic Random AcCe i
I that it operates in sync wi
) h greater speeds than non-

ucl
o tmtha same clock speq as the
d more efficient data transfer.

ters and new generations like
e in the mafket.

' R
ngle data rate (5D )

Figure 4.24 SDRAM

Memory
d. Double Data Rate Synchronous Random Access Me

. M |
" R S(I]:F?AF:ﬂstsD:p: c-: SDRAM. The name “double datalrate_l" refers tc:ntt':z
?' ?aZt that a DDR SDRAM can achieves nearly twice the b‘an.dmdth -:;f : DSR EM
1 - data rate (SDR) SDRAM running at the same speed. It is improve! a4
" which allows a computer to transfer data at twice the speed. It has |rr.1p i
memory clock speed as compared to simple SDRAM. It reads or writes

consecutive words per clock cycle,

® The System Unit is core of
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SUMMARY

& computer system, Usually it is a rectangular
box with many electronic Components that make the entire system.

A computer case also known as computer chassis, cabinet, box, tower,
enclosure, housing, system unit or simply case is the enclosure that
contains most of the components of computer system.

A power supply unit is the component that supplies power to the other
components of a computer system,

Motherboard is the main circuit board in computer system that hold main
compenent of the system unit,

Basic .Input Output System (BIOS) also known as the System BIOS or
simply BIOS is the firmware built into the computer system,
A port is a piece of equipment to which a plug or cable is connacted.

Expansion slot is an opening or socket in a computer mainboard where a

circuit board or expansion card can be inserted to add new functionalities
lo the computer.,

The Accelerated Graphics Port (AGP) is a high-speed paint-to-point
channel (pathway), primarily used for 3D computer graphics.

The Peripheral Component Interconnect (PCI) is a computer bus (an
electric pathway) for attaching hardware device in a computer.

A ribbbn cable also known as multj-wire Planar cable is a cable with many
conducting wires running parallel to each other'on the same flat plane,
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(S ﬁ | Advanced Technology Attachment) is &

» SATA (Seria
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for connectinn storage drives to comp

which the main memory chip i installed.

i .th

disk drives.

ng system re inside the system
ling system is used to maintain proper temperatu .
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unit.

h which the -
outer Bus is an electrical pathway or channel throug
= Comp
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- computer.

W

"« Anparallel port is a parallel communication interface.

i i ial
e USB (Universal Serial Bus) is a serial port which provides a fast seri
transmission between devices and computers.

» Fire wire is a high speed port which is used to connect video devices such
as video Cameras, Camcorders. to the computer system,

Sound card also known as an audio card, is an internal expansion card that
facilitates the input and output of audip signals to and from a computer.

L
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display card or graphics card
generate output images 1o a dis

is an expansion card whose function is 1o
play unit,

* A network interface

card also known as network  int
network adapter and

erface controller,
LAN adapter js computer hardware component that
connect a computer to a computer network,

* Memory chips are integrated circuits that can

either temporarily or
permanently store data and code for processing,

A SIMM or single in-line memory module is type of RAM.
* DIMM (Dual in-line memory module) is the upgraded form of SIMM.

SDRAM (Single Data rate RAM) is a high speed semiconductor memory.

DDR SDRAM (Double Data rate SDRAM)

is twice the bandwidth of a single
data rate (SDR) SDRAM,
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~ EXERCISE - | Pt MR G B ,. ~
E_E; _ \ . communicate with disk drives, Pl Which ensbles the  cey to

X ing MCQs. A. Memo
Q1. Select the best choice for the following | ltage  direct " C. Bus Y B. Disk controller E§
ing current (AC) to low-voliag <
i changes alternaling heral devices L D. Port
: d periphera . ————— isthe most
C) to operate the processor an 8 commonly used port
iu:::;m ) d ¥ B. Power Supply ;th':;;neclmg a large variety of devices to Ihép:cn::uin L
erboa - § : er.
i : D. Register
C. Output Unit C. Fire wi B. PS/2
i Whichmu! the following is the fimware built into the computer system? b wh.c'f “;"e D. LPT1
ii. ] ich of the followi -
B. RAM | g cards facilitates the i
A. Slot D. BIOS Signals to and from a computer? ® Input and output of audio
C. Port ’ A. Vide
s 4 d are openings or sockets in a computer motherboard c Sou:u?:::: B. Modem Carg
where a circuit board or expansion card can be inserted to add new % Whskdonsami iR D. Network interface Card i
or’ {
- ag uter_ 3 . .
f"“;"';;al‘t‘“ to'ihe comp s _ A. System in-line memory module
A.BIOS - ' . B. Synchronous in-|i
& Bower ibplis D. Expansion Slots e In-line memory module
iv. Which of the following port is & higﬁ'—spead point-to-point channel B Smarics ne memory module
g = ics? - Senalin-line memory module
(pathway), primarily used for 3D computer graphics? : - i
. Give
Aap g [ shortanswers to the following questions |
C.PCle D.ISA B Differentiate between CPU and Syst i E
i i i . ystem unit, .
v. ____ is anew technology cable for connecting storage I Define two main ty 7 .
— , : e Pes of computer casings.
drives to computer, ik List different Parts of a'motherboarg, .
AIDE ' B. PCle w "-r‘kt‘hat is role of BIOS in computer system? '1
C.FD D. SATA -~ V- Differentiate between a
vi.  Which of the following is the fast Vi N oMk and A o ;
. e fa . ame di 1
Ay stest slot? B g me different types of data cables with their pumpose of use ?
- . ' = B.PCI - Why cooling system is j =R .
C. PCle vil. D i S important for a computer?
D.ISA . : erentiate between SIMM and DIMM. &
-
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