5 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).

» identify expansion cards (sound, Video, Modem and Netwo'k).

+ describe memory chips (SIMM, DIMM, SORAM and DDR).

?:TL_EETEH“SE??CEX] Unit- 4 inside System Ly

> 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.

411 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 system unit.
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; System Unit 5 e
y b. Tower Gasing

Moni S
onor “ . 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.

Keyboard
e T . Figure 4.3 a. Desktop Casing
Figure 4.2 System Unit with other important components Figure 4.3 b. Tower Casing
aEWnyITE TSR : RS SR SR T R o A e A. - z
'4.1.2 Computer Casings ) _ 4.1.3 Exploring the System Unit

AP ES Sl

L ; System unit contain [ i
A computer case also known as computer chassis, cabinet, box, tower, eI s the following two main parts.

a. Power Supply

enclosure, housing, system unit or simply case is the enclosure that contains -
: b. Motherboard

most of the components of computer system. Cases are usually constructed

from steel or aluminum. Plastic and other materials such as wood 6r-Lego 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

e e

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

e ; i Computer power supplies may have short circuit protection, overpowel
a. Desktop Casing !

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

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

igned to keep on the desk - 3 current protection, and over temperature protection. Today most powe!
supplies follow Advance Technology Extended (ATX) standard.
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Figure 4.4 Power Supply

b. Motherboard ‘
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
hard disk, sound, video controller and peripheral devices may be connected to
motherboard through plug-in cards or via cables. Modern computers integrate
“these peripheral into motherboard. Most modern motherboard may include the

following:

* One or more slots for CPU

= Slots for main memory

* Integrated Graphics Cards

* PCI Slots

* PCl Express Slots

* IDE Connector ( for Hargd Disk, CD Drive)
+ SATA Connector '

Connecters for peripheral devices (mouse, keyboarg speaker

» Mic etc)

Unit- 4 inside System Wn;,

Northbridge (with heatsink) ~ Southbridge e PCI Slot fx5)

20-pin ATX Power
Connector

CPU Fan & 9} ey
Heatsink
Mg:;:‘t;:g Connectors For
Integrated Peripherals
CPU Socket

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
program run by a computer when it is powered on. The main function of the
BIOS is to load and start an operating system (OS). The first job of BIOS is to
check and initialize system devices such as the video card, keyboard, mouse,
hard disk and other hardware. BIOS then locates OS on hard disk or CD or
flash memory drive. After loading and executing the 0S8, BIOS gives control to
the system. This process is called booting or booting up the system.
Using BIOS a user can:_

* Configure hardware

* Set the system clock

e Enable or disable system components

» Select bootable device sequence

 Set password for system and user login

y
L7
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. ¥ to hold BIOS
Many PC manufacturers today use flash-memory cards

: jon on
information. This allows users to update the BIOS velrslo d to solve problems
a vendor releases an update. This system was designe

with the original BIOS or to add new functionality-

2. Ports :
In computer hardware, a port connects peripheral devices to the comp:jlter
system. A port is a piece of equipment to which a plug or cable is connected.
Common computer ports include:

» Serial Ports A

« Parallel Port

= PS5/2 Mouse Port

= PS/2 Keyboard Port ;

* VGA Port 4

= USB (Universal Serial Bus)

+ Ethernet LAN Port

+ Audio Ports

P52 Keyboard Porl

USB Ports

Serial Port

Parallet Port
VGA Port

=— Ethernet LAN p
Audio Out Jack - ot

Microphone Jack
Line in Jack

3 Computer Science-x|

computers after
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3. Expansion Slots

These are openings
board or expansion
computer.

or sockets in a computer motherboard where a circuit
card can be inserted to add new functionalities to the
: 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.

e —
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i. Accelerated Graphics Port (AGP)

The Accelerated Graphics Port (AGP) is a high'SPEBf’ pornl-m'lfé”; 02:2::2
(pathway), primarily used for 3D computer QI'EPITIGS. The e
computer to have a dedicated way to communicate with the grap Icsdc ;
compared to Peripheral Component Interconnect (PCI). The main advantage
of AGP over PCI is that it provides dedicated pathway between the slot and

the processor while PCI bandwidth is shared by various devices.

ii. Pell'ipheral COﬁtponent Interconnect (PCI)

The Peripheral Component Interconnect (PCI) is a computer bus (an electric
pathivay) for attaching 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 cci-npulars include networks cards,
sounﬁ 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. »

iii. PCI Express Slot
Peripheral Component Interconnect Express (PCI Express), abbreviated as
PCle, is a computer card expansion standard dauelnhed by Intel, Dell, IBM
and HP in 2004 to replace older PCl and AGP standards. Péla preserves
compatibility with PCI. PCle has many improvements over conventional PCI,

-~
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4. Ribbon Cable : ‘?

.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
¢. FD Cable

i. [DE Czahle

IDE short for Integrated Drive Electronics is more commonly known as
ATA/ATAPI (Advance Technology Attachment/ ATA Packet 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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ii. SATA Cable

SATA (Serial Advanced Technology Attachment) is a new technology °ab’9b'°r
connecting storage drives to computer. It was designed to replace IDE bus
interface. SATA bus interface is used in all the modem laptop and desktop
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.

iii. FOD Cabie

FD (Floppy Disk) cable was used in the past to
motherboard. Floppy drives are almost obsolete n
FD cable is no more used with modern microcom

connect floppy drives to the

owadays. Due to this reason
puters,

Figure .10 Fpy Cabtg”

Computer Seience-Xi
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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.

7. Cooling 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

et o _.‘I 107:_____ NOT-EOR-SALE~—
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it reaches 7
g r system uni
heat sinks and fans. If the temperature inside the SY

e S top of the
is fixed on
cerain point, it can.damage the pars. A ot sed to dissipate heat from
microprocessor to cool it down. Heat sinks are also U

ters are designed to tum
the surface area of the motherboard. Many O?EZLL
themselves off if the temperature exceeds cenal

LR

e 2T Heat Sink

Figure 4.12 Cooling System

8. Computer Bus

Computer Bus is an electrical pa
‘communicates with internal and

& ~
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Data bus connects the CPU,

memory and the other hardware devices on the
motherboard. ;

Address bus connects the cpy and RAM.

Control bus is used 1o send control si

gnals 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.

a.  Serial Ports

h'. Parallel Ports

¢. PS/2 Port

d. USB Port

e t*'ire 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 ports are called COM1, COM2 and COM3.
These ports have been replaced with USB ports in modern computers.
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Figure 4.13 Serial Ports

b. Parallel Ports : :
A parallel port is a parallel communication physical interface. It is also known

as a printer port. Parallel ports can transmit multiple‘ bits over s‘everal U;IFES atf
a time. These ports have 25 pins in which 8 pins transmft one byte o
information and the others are used for transmitting eontrol signals. Parallel
ports are named as LPT1, LPT2 and LPT3. In today's modern computers
parallel ports have been replaced with USB ports.
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Figure 4.14 Parallel Port

c. PS/2 Port .

The PS.-'2 connectors are used for connecting keyboard and mouse to a 1BM
compatible personal computer. Its name comes from the IBM Personal

PS/2 mouse connector replaced the older seria| mouse connector, while PS/2

e —

““ﬁ\ -, 90Tpu1'er Science-XI

keyboard connector replaced the larger keyboard connector used in the 18y

Systems series of personal computers which were introduced in 1987. The

t

— . Unit- 4 ipside System Unit

PC/AT design.

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

i
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USB (Universal Serial Bus) is a serial port which provides a fast serial
transmission between devices and comﬁuters. It is the most commonly used
port in modern computers for connecting a large variety of devices to the

. computer such as printers, scanners, cameras, mouse, keyboard and USB
flash drives. A computer has 'many USB ports and these are plug-and-play
ports. Plug-and-play ports automatically detect and determine what type of

' 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.

e. Fire wire Port

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

four or six pins. In a six pin connection, 2 extra pins are used to provide
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Expansion cards are circuit boards which are inserted into expansion
the motherbpard. 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. .Modem Card

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.

slots on
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’ Figure 4.18 Sound ¢

b, Vldeo card ound Card

A wdeg card also known as video adapter, ghraphics accelerator card, display
card nr graphics card is an expansion card .whose function is to generate
output images to a display unit. Some cards contain dual GPUs f;ar additional
performance. Because graphics cards work hard they generate heat. For this

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

A Figure 4.12 Video Card
c. Modem Card

The term modem is derived from modulator and demodulator. The main
purpose of modem is to convert digital data into analog signals before sending

it over the transmission line and convert it to digital signal on the receiving
computer.
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Figura 4.20 MODE Caro

- # .‘E\ll'cj 3
4. Network Interface Card { work interface controller, network

n as ne ki
*A network interface card also:on;:uler hardware component that connec

ris A z ansion card in
adapter and LAN a:;ﬂtﬁemm Usually NIC is inStalleq|a'$nenx; st
coffpterto & ﬂpbm most modem computers have built-
the expansion slot,

cards on the motherboard.

Figure 4.21 NIC

423 MemoryChips
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" Memory chips'are integrated circuits that can either temporarily or permanentz
store data and code for processing. RAM chips (SIMM, DIMM, SDRAM, an
DDR-SDRAM) are the computer's temporary workspace, while flash memory

chips are permanent. ROM and PROM chips can never be changed, while
EPROMs and EEPROMS can be modified.

——— — Computer Science-X1

Unit- 4 inside System Unj

The following are some common types of memory chips.
& Single In-line Memory Module (SIMM)

A SIMM or single in-

computers from the ear

two flavors, 30 pin and

used in 286, 386, 486

The second variant, 72

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
models of computers and in some Macintosh models.
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.

b. Dual In-line Memory Module (DIM)
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,

DIMM 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.

LIS
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¢. Synchronous Dynamic Random ACt

(SDRAM) :
SDRAM also known as sing!

access memary (DRAM). S?dFle
an improved form of the o

i dom
: is dynamic ran
' SDRAM, 1S Itis
e data rate {SD:}gd semiconductor menh::riowl-
AM s a high spamic Random ACCEsS ith the
r DRAM (Dyn t operates in sync wit

ich means that 1 eeds than non-

SDRAM operates svﬂch"’"””:l:éﬂpemte at much grea;er;::k speed as the

system data bus. Thel_'E:;::l wansmits data at the sa";ﬁicllent data transfer.

s?nchI'OI'IOUB RAM. SD llowing for faster and more o gengraﬁ[}ns like
CPU's internal clock, allo in modern computers and 1 in the market.
SRR commom:;;;ﬁ:‘; IIle:'ﬁFlz and DDR3 are available | sy

DDR (also known as R :

ot il

- Figure 4.24 SDRAM

Memory
d. Double Data Rate Synchronous Random Access |

& DRAM) .
| DDR S(Il::::ﬂi ﬁrpa of SDRAM. The name "dquble datarrat?dt;e:rz Ts'-:n‘;‘;z
E:i fact that a DDR SDRAM can achieves nearly twice the l:tan.riW| Rbsu
| - data rate (SDR) SDRAM running at the same speed. It is improve e
which allows a computer to transfer data at twice the speed. It has lrr.1p e
memory clock speed as compared to simple SDRAM. It reads '?r writes

consecutive words per clock cycle.

o TR,

¢ The System Unit is core
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SUMMARY

of & 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 Ccomponents 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
component of the system unit,

Basic .Input Oulput 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 connected.

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

circait board or éxpansion card can be inserted to add new functionalities
" to the computer.,

. The Accelerated Graphics Port (AGP) is a high-speed point-to-point

channel (pathway), primarily used for 3D Ccomputer graphics.

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

A ribbon 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.

i
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; st new technology cgble
* SATA {Ser’fal Advanced Technology Attachment) is @

for connecting storage drives to computer. : A
ing i uter main board in
« A computer memory slot is a socket of opening in comp

which the main memory chip is installed.

ommunicate with
« Disk controller is the circuit which enables the (_JPU to c

disk drives. .
insi stem
« Cooling system is used to maintain proper tefmpatanire lncice ",]e &

unit.

processor communicates with internal and external devices attached to the

- computer.

A serial port is a serial communication interface through which information
transfers in or out one bit at a time. :

A parallel port is a parallel communication interface.

USB (Universal Serial Bus) is a serial port which provides a fast serial
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 signais to and from a computer.

Computer Bus is an electrical pathway or channel through which the -

d{splay card or graphics card
generate outpuyt images 1o a dis

18 an expansion card whose function is to
play unit,

network adapter and LAN adapter

is computer hardware component that
connect a computer to a computer n i

etwork.

* Memory chips are integrated circuits that

can either temporarily or
Permanently store data angd 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 SDRA

M) is twice the bandwidth f a si
data rate (SDR) SDRAM. . SR




Unit- 4 inside System Unit

Computer Science-Al - Sl

for the following MCQs. |
t (AC) to low-voltage direct

Q1. Select the best choice ' ;
! changes alternating curre

i i devices.
L ; and pgnpherai
rocessor
current (DC) to operate the P B. Power Supply
A. Motherboard D. Register
nit . stem?
G‘ ?Lll-nip':‘ﬂ:}e following is the firmware puilt into the computer sy
i. ~Whicho B. RAM
A. Slot D. BIOS
C.' yo aré openings or sockets in a computer motherboard
iii.

i new
* where a circuit board or expansion card can be inserted to add
w 3 .

functionalities to the computer. e
.Po
A.BIOS - .
' lots
C. Power Supplies . D. Expanac‘m S 3 T
iv. Which of the following port is a high-speed point-to-poi ]

—__

(pathway), primarily used for 3D computer graph ics?

A. AGP B. PCI

C.PCle | D. ISA | :
v is a new technology cable for connecting storag

drives to computer.

A.IDE ; B.PCle

C.FD D. SATA
vi.  Which of the following is the fastest slot?

A. AGP . : " - B.PCI

C. PCle D. ISA

R M
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vii. l

——— IS the

circuit  which enables the Ccpy

. Communicate with gisk drives. y
A. Memo
y ry B. Disk controller @
i, :

————— s the most commonly useq port in modern computers

P riety of devices to the computer,
.uUs
B. PS/2
C. Fire wire D. LPT1
ix. 'v.-'.i.fhich of the following cards facilitates the input and output of audip '
Signals to and from a computer?
A. Video Card B. Modem Card
C. Sound card D. Network interface Carg
X.  What does SiMm stand for?
' A. System in

-line memory module

B. Synchronous in-line memory module
C. Single in-line memory module

D. Serial in-ling memory module

Q2. Give shm_‘t answers to the followin

g questions.
I.

unit.
ngs.

Differentiate between CPU and System
Define two majn types of computer casi
List different parts of a'motherboarg,

What is role of BIOS in computer system?

A

fii.

iv,

v. piﬁerentfate between a port and a slot,
Vi.  Name different types of data cables with their purpose of use,
Vil

Why cooling system is important for a computer?
Differentiate between SIMM ang DIMM.

viii.

s i PR A A
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