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3.1 LEARNING OBJECTIVES

After reading this unit you will be able to-

• Discuss about various components present in the motherboard.

• Describe about the classifications of motherboard and its compo

nents.

• Explain about the common terminologies.
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■  • Identify different types of Mother Board.
i

• Describe about types of Buses used in motherboards.

3,2 INTRODUCTION

In the previous unit you have learnt about the I/O devjces, storage devices
and drives. In this unit we are going to discuss about basic terminology,

various components of the motherboard, different types of motherboard

and types of buses etc. which are used in most of the motherboards, how
they are interconnected and their functions. After you go through this unit,

you will be able to know the relationship between various components and
their functioning.

3,3 INTRODUCTION TO COMPUTER MOTHERBOARD

The term Motherboard must be familiar to all of you. Motherboard is the

most important component in any personal computer. It contains almost

: every important elements of the computer system. Normally, the
motherboard contains the CPU, Memory, VGA, expansion slots etc.

The motherboard of a computer is the main circuit board within a typical

desktop computer, laptop or server. It is the central printed circuit board
(RGB) in some complex electronic systems, such as modem personal

computers. The motherboard is sometimes altematively known as the

mainboard, system board, or, on Apple computers, the logic board. It is

also sometimes casually shortened to mobo.

The terrn mainboard is archaically applied to devices with a single board

and no additional expansions or capability. In modern terms this would in

clude embedded systems, and controlling boards in televisions, washing

machines etc. A motherboard specifically refers to a printed circuit with the

capability to add/extend its performance/capabilities with the addition of
"daughterboards".
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Motherboards are also used In many other electronics devices such as

mobile phones, stop-watches, clocks, and other small electronic devices.

Most computer motherboards produced today are designed for IBM-com

patible computers, which currently account for around 90% of global PC

sales.

A typical desktop computer has its microprocessor, main memory, and

other essential components on the motherboard. Other components such

as extemal storage, controllers for video display and sound, and peripheral

devices may be attached to the motherboard as plug-in cards or via cables,

although in modern computers it is increasingly common to integrate some

of these peripherals into the motherboard itself.

An important component of a motherboard is the microprocessor's sup

porting chipset, which provides the supporting interfaces between the CPU

and the various buses and external components. This chipset determines,

to an extent, the features and capabilities of the motherboard.

Modern motherboards include, at a minimum :

• CPU slot or sockets in which one or more microprocessors are in

stalled.

• Memory slots into which the system's main memory (RAM) is in

stalled.

• a chipset (eg. Intel 82945 commonly known as 945), which forms an

interface between the CPU's front-side bus, main memory, and pe

ripheral buses

• non-volatile memory chips (usually Flash ROM in modern

motherboards) containing the system's firmware or BIOS

• a clock generator which produces the system clock sighal to syn

chronize the various components

• expansion slots for expansion cards (these interface to the system

via the buses supported by the chipset)
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• power connectors flickers, which receive electrical power from the

computer power supply and distribute it to the CPU, chipset, main

memory, and expansion cards.

Additionally, nearly all motherboards include logic and connectors to sup

port commonly-used input devices, such as PS/2 connectors for a mouse

and keyboard. Additional peripherals such as disk controllers and serial

ports were provided as expansion cards.

3.4 COMPONENTS OF MOTHERBOARD

There are so many components present in the motherboard. The main

components of it are discussed below.

3.4.1 Expansion Slots

The expansion slots are the backbone of a computer. Without the

expansion slots computer will not be of much use. If we want to add

some new peripheral devices to our computer, we need an expan

sion slot.

Expansion slots are long thin connectors on the motherboard, on

which one can connect various expansion cards such as display

card, usb card, sound card, network card etc.

These slots are categorized according to the number of bits that they

can transfer at a time and the bus architecture used.

The expansion slots can be divided into the following categories:

• 8-bit ISA

•  16-bit ISA

• MCA

• EISA

• VESA Local or VL Bus
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• PCI Local Bus

• PCI Express

• AGP

Modem Pentium based motherboards manufacturers stopped using

ISA slots they provide only PCI, AGP and PCI Express slots.

3.4.2 I/O Ports and Connector

Your PC would not be of much use

unless you could interact with it, and

to do that you need to be able to con

nect to the main PC box your I/O pe

ripherals, such as your keyboard,

mouse, printer and so on. The cables

from these devices actually connect

to the motherboard, and therefore

holes are provided in the case to per

mit access to the ports that attach to

the motherboard (either by direct

mounting, or via internal cables from

ports mounted to the case). There are

two different ways that this is done,

depending primarily on the form fac

tor (and thus the age) of the system.

Fig 3.1: Input-Output Ports.

On older XT, AT, Baby AT and IPX cases, there are a number of

discrete holes in the case itself, in the shapes necessary to

accomodate the round keyboard connector, and "D-shaped" serial

and parallel connectors. On XT, AT and Baby AT systems, ports were

installed to these holes, with the connector facing out from the hole,

and cables running from the inside of the port to thfe motherboard.

Since some systems included more parallel ports than others, since

some serial ports were 9-pin and others 25-pin, and since it was

desirable to leave room for expansion, many of these older cases

Elements of Computer Hardware
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included more holes in the case than some motherboards required.

Therefore, to keep out dirt and ensure proper air circulation in the

case, most manufacturers covered unused I/O port holes. Some

cases had discrete port covers that screwed in place, while other

case makers just manufactured the back panel of the case with sheet

metal punchouts where the ports would go, and the installer would

remove the appropriate ones.

3.4.3 BIOS

BIOS is the acronym for Basic Input Output System and it is pro

nounced bye-OS. It is a program stored inside a ROM chip on a com

puter. This program lets the operating system and computer hard

ware communicate with application programs and peripheral devices

such as floppy disk, hard disk, printer, display adapter etc. BIOS pro

gram lets your application program and the hardware such as floppy

disk, hard disk, video adapter etc. communicate with each other.

The BIOS also contains a program called Power-On-Self-Test or

POST. This POST program checks the motherboard and other de

vices connected to the computer during the system power-on time.

IBM made the original BIOS for their PCs, which is their copyrighted

product, but many compatible BIOS program are available from

Award, Phoenix, American Megatrends Inc. (AMI) etc. various

manufacturers.

3.4.4 CMOS Battery

In old IBM XT or compatible system, BIOS with the help of jumpers

detected what all components are connected to the computer system.

•  IBM AT and higher systems do not contain these jumper switches

and instead use a CMOS memory to store the system configura

tion, date, time etc. information.
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• This CMOS memory receives power from a battery accompany

ing it, this battery helps it retains the information stored in it even
when the system is switched off.

When an AT or higher system is switched on, BIOS matches the
information stored inside the CMOS with the components connected

to the system and if it is some mismatch or error the BIOS displays
relevant error message, explaining the problem.

3.4-5 RTC

Short for Real-Time Clock, RTC is a battery powered clock that is an

IC located on the computer motherboard that allows the computer to

keep time. The RTC keeps track of the second, minute, hour, day,

month and year.

3.4.6 Memory Socket

RAM or Random Access Memory is a read/write type of memory

which is used by the processor to keep program, data and intermedi

ate results during the program executions.

It is a volatile type of memory, i.e. it lose its content when the power

supply to it is switched off

The physical installation of RAM memory on the motherboard can
take place in various ways

•  DIP (Dual In-line Pin) memory chips were used on initial
motherboards

•  later the SIMM (Single Inline Memory Modules) became common

•  currently DIMM (Dual Inline Memory Modules) are most common

memory module.
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3AJ Front Panel Connectors

These are the connectors to be made for buttons, indicators and

ports of the front side of the system. For example the power button,

reset button, power LED connector, HDD LED connector, front USB

connections are to be made. All these connectors are known as Front

Pannel Connectors.

ACTIVITY

1. Collect old PC or motherboards, open it and identify the vari

ous components.

2. Find out the slots for RAM, PCI (Expansion Slots), I/O ports

etc. and identify them.

CHECK YOUR PROGRESS-1

1. What are the components of a motherboard?

2. What is a BIOS?

3. What is the difference between PCI and a ISA slot?

A4
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3»5 FAMILIARIZATION OF COMMON

TERMINOLOGIES

3.5.1 Front Side BUS or FSB

Front Side Bus or FSB or System Bus is the microprocessor's link

to the rest; of the computer system. The FSB speed is the maximum

speed at which the microprocessor can send data to other circuits in

the computer.

Initially the microprocessors operated at 66l\/IHz system bus speed,

but slowly this speed increased to 100MHz, 133MHz, and up to

800MHz. Currently many motherboard manufacturers are offering

P4 motherboard with 800MHz FSB

With the P4 microprocessor Intel introduced a new concept called

"quad-pumping". In this, Intel forces four data bits on the bus in each

clock cycle of the system bus.

This makes a quad-pumped system bus operating at lOOMHz to

move 400Mb of data per second.

Performance of FSB is also described in "bandwidth". Bandwidth is

the total number of bytes that can move through the bus in one sec

ond. Data bus of all current processor are 64-bit wide. By multiplying

the clock speed of the bus with its bus width will give us the bus

bandwidth.

3.5.2 Form Factor

The form factor of a motherboard specifies the physical dimensions

of major system components. Specifically, in the IBM PC compatible

industry, standard form factors ensure that parts are interchange

able across competing vendors and generations of technology, while

in enterprise computing, form factors ensure that server modules fit
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into existing rack mount systems. Traditionally, the most significant

specification is for that of the motherboard, which generally dictates

the overall size of the case. Small form factors have succeeded in

shrinking the size of motherboards, but further reduction in overall

size is hampered by current power supply technology. Motherboards

are produced in a variety of sizes and shapes ("form factors"), some

of which are specific to individual computer manufacturers. How

ever, the motherboards used in IBM-compatible commodity comput

ers have been standardized to fit various case sizes.

Laptop computers generally use highly integrated, miniaturized and

customized motherboards. This is one of the reasons that laptop

computers are difficult to upgrade and expensive to repair. Often the

failure of one laptop component requires the replacement of the en

tire motherboard, which is usually more expensive than a desktop

motherboard due to the large number of integrated components.

Graphics
card slots
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Fig. 3.2 : Block diagram of a modern motherboard, which supports many
on-board peripheral functions as well as several expansion slots.
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3.5.2 CHIPSET

A chipset or chip set refers to a group of integrated circuits, or chips,

that are designed to work together. They are usually marketed as a

single product. The term chipset is commonly used to refer to a set

of specialized chips on a computer's motherboard or an expansion

cards.

Northbridge

Southbridge

Fig 3.3 : Chip Set on the motherboard

Based on Intel Pentium-class microprocessors, the term chipset of

ten refers to a specific pair of chips on the motherboard: the

Northbridge and the Southbridge. The Northbridge links the CPU to

very high-speed devices, especially main memory and graphics con

trollers, and the Southbridge connects to lower-speed peripheral buses

(such as PCI or ISA). In many modem chipsets, the Southbridge

actually contains some on-chip integrated peripherals, such as

Ethernet, USB, and audio devices. A chipset is usually designed to

work with a specific family of microprocessors. Because it controls

communications between the processor and external devices, the

chipset plays a crucial role in determining system performance.
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Motherboards are generally air cooled with heat sinks often mounted

on larger chips, such as the northbridge, in modern motherboards. If

the motherboard is not cooled properly, then this can cause its com-

; puterto crash. Passive cooling, or a single fan mounted on the power

supply, was sufficient for many desktop computer CPUs until the late

1990s; since then, most have required CPU fans mounted on their

heatsinks, due to rising clock speeds and power consumption. Most

motherboards have connectors for additional case fans as well. Newer

motherboards have integrated temperature sensors to detect

motherboard and CPU temperatures, and controllable fan connec

tors which the BIOS or operating system can use to regulate fan

speed. Some higher-powered computers (which typically have high-

performance processors and large amounts of RAM, as well as high-
performance video cards) use a water-cooling system instead of

many fans.

Northbridge

The name is derived from drawing the architecture in the fashion of a

map. The CPU would be at the top of the map comparable to due

north on most general purpose geographical maps. The CPU would

be connected to the chipset via a fast bridge (the northbridge) lo

cated north of other system devices as drawn. The northbridge would

then be connected to the rest of the chipset via a slow bridge (the

southbridge) located south of other system devices as drawn.

The northbridge, also known as a memory controller hub (MCH) or

an integrated memory controller (IMC) in Intel systems (AMD, VIA,

SiS and others usually use 'northbridge'), is one of the two chips in

the core logic chipset on a PC motherboard, the other being the

southbridge. Separating the chipset into the northbridge and

southbridge is commort, although there are rare instances where

these two chips have been combined onto one IC when design com

plexity and fabrication processes permit it.

The northbridge typically handles communications among the CPU,

RAM, AGP or PCI Express, and the Southbridge. Some northbridges
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also contain integrated video controllers, also known as a Graphics

and Memory Controller Hub (GMCH) in Intel systems.

The northbridge on a particular system's motherboard is the most

prominent factor in dictating the number, speed, and type of CPU(s)

and the amount, speed, and type of RAM that can be used. Other

factors such as voltage regulation and available number of connec

tors also play a role. Virtually all consumer-level chipsets support

only one processor series, with the maximum amount of RAM vary

ing by processor type and motherboard design. Pentium-era ma

chines often had a limitation of 128 MB, while most Pentium 4 ma

chines have a limit of 4 GB.

The northbridge hosts its own memory lookup table (I/O memory

management unit), a mapping of the addresses and layout in main

memory. The northbridge handles data transactions for the front side

bus (FSB), the memory bus and the AGP port.

The northbridge plays an important part in how far a computer can

be overclocked, as its frequency is used as a baseline for the CPU to

establish its own operating frequency. In today's machines, this chip

is becoming increasingly hotter as computers become faster and

thus also requires an increased levei of cooling.

Southbridge

The Southbridge, also known as an I/O Controller Hub (ICH) or a

Platform Controller Hub (PCH) in Intel systems (AMD, VIA, SiS and

others usually use 'southbridge'), is a chip that implements the

"slower" capabilities of the motherboard in a northbridge/southbridge

chipset computer architecture. The southbridge can usually be dis

tinguished from the northbridge by not being directly connected to

the CPU. Rather, the northbridge ties the southbridge to the CPU.

Because the southbridge is further removed from the CPU, it is given

responsibility for the slower devices on a typical microcomputer. A

particular southbridge will usually work with several different

northbridges, but these two chips must be designed to work together,
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there is no industry-wide standard for interoperability between differ

ent core logic chipset designs. Traditionally this interface between

northbridge and southbridge was simply the PCI bus, but since this

created a performance bottleneck, most current chipsets use a dif

ferent (often proprietary) interface with higher performance.

y

The name is derived from drawing the architecture in the fashion of a.

map and was first described as such with the introduction of the PCI

Local Bus Architecture into the PC platform in 199T. The authors of

the PCI spec at Intel viewed the PCI local bus as being at the very

center of the PC platform architecture (i.e., at the Equator). The so

called Northbridge extends to the north of PCI in support of CPU,

Memory/Cache and other performance critical capabilities. Likewise

the Southbridge extends to the south of the PCI bus backbone and

bridged to less performance critical I/O capabilities such as the disk

interface, audio, etc. The PCI unit would be at the top of the map at

due north. The CPU would be connected to the chipset via a fast

bridge (the northbridge) located north of other system devices as

drawn. The northbridge would then be connected to the rest of the

chipset via a slow bridge (the southbridge) located south of other

system devices as drawn. Note that current day PC platform archi

tecture has replaced PCI with a faster I/O backbone however the

bridge naming conventions remains.

Different Types of Motherboards

There are different types of motherboards according to their form

factors. Some of the most common motherboards are:

• PC-XT Motherboards

• PCAT Motherboards

9 Mini AT Motherboards

9 LPX Motherboards

9 ATX Motherboards

9 Mini-ATX Motherboards

9 Micro ATX Motherboards
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• Flex ATX Motherboards

• NLX Motherboards

• WTX Motherboards

CHECK YOUR PROGRESS-3

1. What Is chipset?

2. Fiii intheblanks-

I. The northbridge, also known as a

11. The Southbrldge Is also known as an

3.6 TYPES OF BUSES

Bus Is an electronic path on which signals are sent from one part of the

computer to another.

Data bus Is a set of wires or tracks on the motherboard, which Is used to

transfer data from "one part of the computer to another.

• The number of the data lines provided on the expansion bus Is one

Important factor that determines the speed of this data transfer.
I

• If the width of th^ data lines on the expansion bus Is equal to the width

the data lines of the processor then the processor can move data

through the expansion bus at the processor's maximum capacity.

Address bus Is a set of wires or tracks on the motherboard, which Is used

to specify address of a memory location.
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The maximum memory that the CPU can address depends on the size of

its Address Bus.

Address bus with one address line can address two locations, a binary 0

on the address line will select first location and binary 1 on the address line

will select the second location.

Various expansion cards are connected to the motherboard through the

data, address and control lines/buses on these slots.

These buses are categorized according to the number of binary digits

(bits) that they can transfer from one place to another at a time.

• If a data bus is 8 bit wide then it can transfer 8 bits of information at a

time and is called an 8 bit data bus.

• An 8 bit data bus transferring 16 bit data requires two data transfer

operations.

Another very common term while talking about bus is, its "Bandwidth".

• The bandwidth of a bus is the measure of data that can fit in the bus

at a given time.

You can increase the data movement through a bus either by increasing

the bus width (from 8 bit to 16 bit) or by increasing the bus bandwidth

(8MHz to 20MHz).

This is similar to the way you can increase water output from a pipe, either

by increasing the pipe diameter or by increasing the water flow.

Depending on the width and the technology, the expansion slot bus can be

divided into the following categories

• 8 bit ISA

• 16 bit ISA

- MCA

• EISA
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• VESA Local Bus or VL Bus

• PCI Local Bus

• PCI Express Bus

• AGP Bus

The 8-Bit ISA

ISA stands for Industry Standard Architecture, and this is the first and the

most common bus architecture for the PCs.

• This bus is also referred to as "Classic AT Bus".

• This type of adapters have total 62 contacts at the bottom of the

adapter card, i.e. 31 contacts on each side of the card.

• These contacts contains 8-bit data line, 20-bit address line, and power

and control lines.

The main disadvantage of this bus is, whenever a new device is connected

to this bus, various jumper and DIP switch settings are required.

16-Bit ISA

Because of the 16-bit data line available in the 80286 processor (used in

the AT machines), AT motherboard's are equipped with 16-bit ISA bus.

• When designing these 16-bit ISA slots, IBM had added another 36

new connector (i.e. 18 on each side) to the existing 8-bit ISA slots.

• This makes the 16-bit ISA slots compatible with the existing 8 bit ISA

card.

• An 8-bit ISA card can be used in the 16-bit ISA slot without any change

or modification in the 8-bit card

• Even though one can physiqally connect all the 8-bit cards to the 16-bit

slot, some 8-bit cards may net work properly in the AT environment.

MCA

MCA or "Micro Channel Architecture" bus technology is based on a

completely new bus design introduced by the IBM for their PS/2 range of

machines.
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The MCA never became a popular bus architecture because of two main

reasons.

• First reason is that MCA was not compatible with the existing ISA

technology, it required completely new expansion cards. All your ex

isting ISA cards will become useless when you upgrade from an ISA

motherboard to MCA motherboard.

• The second reason is IBM had made the earlier 8 bit and 16 bit ISA

bus system as an Open System, i.e. anybody could make and sell

ISA cards. But the MCA architecture was made a Proprietary Sys

tem by the IBM, and they allowed only a few manufacturer to make

MCA adapters and charged high license fee from them. This made

the MCA adapters very expensive compared to the ISA cards.

The MCA is available in 16 bit and 32 bit architecture.

Two new concept introduced with the MCA is now being used by many

newer bus technologies such as PCI etc., they are

• Auto configure • Bus mastering

Auto Configure

This allow the user to connect any device to the MCA bus without worrying

about the IRQ, INTerrupt and DMA channel setup problems.

• Devices connected to these buses automatically configure them

selves based on the settings of other devices in the system.

• There was no need for the user to set any jumpers or switches on

these cards or the motherboard.

• "Auto configure" is another name for Plug-and-Play.

«

Bus Mastering

Bus mastering allows the peripheral device to take the control of the bus

from the CPU for a short time.

Using this facility the device can transmit or receive large blocks of data in

a short burst modes.
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EISA

EISA or Extended Industry Standard Architecture, is a bus architecture

creates by a group of nine computer manufacturers in response to the
MCA bus desigr introduced by the IBM.

• One big plus point in favor of the EISA was that even though it was a

32 bit bus technology, it was fully compatible with the 8 bit ISA and 16

bit ISA adapters.

• When one buys a 32 bit EISA motherboard, all the old 8 bit and 16 bit

ISA cards can be used into the new motherboard.

• The EISA adapters have 90 new connections, but the size of the

EISA cards is same as the size of 16 bit ISA card.

• This is achieved by using two rows of connector on the EISA cards,

the top connectors are same as the 16 bit ISA connectors and the

bottom row has 55 new signals

• The edge connector of the EISA adapter is longer than the connector

on the 8 bit and 16 bit ISA connectors. This makes it impossible for

the user to force an ISA connector down into the EISA slot and short

circuit the EISA signals.

• When an EISA card is fully inserted into the EISA slot, both the upper

and e lower contacts are made and the card works in EISA mode.

• The EISA card runs at a fixed frequency between 6 to 8.33 MHz, this

is done to make it compatible with the ISA bus.

Like the MCA architecture, the EISA technology allows "bus mastering"

and ] configure" options.

VESA Local Bus NL Bus

VESA stands for Video Electronics Standard Association, which is an

association of video adapters and monitor manufacturers to standardize

the PC video frecifications.

Two main use of the VL bus slot is for connecting

• Video adapter and • Hard disk drive adapter,

as these two devices requires very fast access by the CPU.
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The network adapter card can also be connected to the Local Bus expan

sion slotto gain the speed improvement.

GUI's (Graphical User Interface) like Windows operating system will show

a great deal of speed improvement with a VL Bus video adapter.

• The maximum speed limit for the VL Bus specification is 33MHz with

out any wait state.

• The VL Bus can move data between the processor and the video or

any other device connected to the VL Bus at the 32 bit data at a time.

• The maximum throughput of the VL Bus is rated to be about 130

Mega bytes per second, which is about 16 times faster than ISA.

• Physically the VESA Local Bus slot is an extension to the 16 bit ISA

slot, i.e. a VL Bus slot can be used either for an 8 bit ISA card, 16 bit

ISA card or for a VL Bus compatible card.

The VESA standard specify that at a time not more than 3 VL Bus devices

should be connected to the motherboard.

This is done to avoid putting too much load on these buses, which will slow

them down.

PCI Local Bus

Even though the VL Bus is the best option for a 486 machine, when the Intel

introduced the Pentium CPU, with the 64 bit data path and 60-200 MHz

speed, the VL Bus could not take complete advantage of these improve

ments.

The VL Bus had the limitation of 32 bit path and 33MHz maximum speed.

Overcome these limitations Intel provided a completely different local bus

called PCI pr Peripheral Component interconnect.

• With the Pentium or the 586 processor the PCI is standard local bus.

• PCI supports 130 megabyte per second bandwidth, and it takes full

advantage of the 64 bit data path bf the Pentium processor.
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• The PCI bus can communicate with the devices connected to it at 60

to 66MHz speed compared to the maximum 33MHz speed of the

VESA Local bus.

•  It supports 10 devices compared to the maximum 3 by the VL Bus.

• PCI originally operated at 33 MHz using a 32-bit-wide path. Currently,

PCI-X provides for 64-bit transfers at a speed of 133 MHz for 1-GBps

(gigabyte per second) transfer rate.

AGP

AGP or Accelerated Graphics Port is a high speed bus for the display boards.

Some of the features of AGP bus are

• If allows the video board to use system memory (RAM), as video

memory.

• It is four to eight times faster than the PCI.

AGP slot on the motherboard can be easily distinguished because it it

slightly offset from the other PCI slots, is usually darker in color.

As this slot is used only for display card, motherboards have only one AGP

slot. First AGP's speed was IX, todays latest P4 systems offer 8X and

higher AGP.

PCI Express

PCI Express is the successor to today's PCI expansion bus. It was under

development for years as 3GI0 (3rd generation input/output bus).

PCI Express represents a radical change from current generation of ex

pansion bius architectures. Instead of using low-speed parallel lines, PCI

Express use high speed serial signaling.
I  •

It basically works as a switched design for point-to-point communications

between devices. With each device getting the full bandwidth of the sys

tem during transfers.
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It does not use any control signals such as interrupts, instead, it uses a

packet based system to exchange both data and commands. All data and

commands for PCI Express devices are contained in packets, which in

corporate error correction to ensure the integrity of transfers.

In its initial implementation, PCI Express uses a four-wire interconnection

system, two wires each (a balanced pair) for separate sending and receiv

ing channels.

For devices that require higher data rates, PCI Express allows for multiple

lanes within a single channel. The PCI Express hardware divides the data

between the multiple lanes for transmission and reconstructs it at the other

end of the connection.

In the PCI Express there are five layers:

• Config/OS- Handles configuration at the operating system level based

or I the current PCI Plug-and-Play specifications.

• Software- This layer uses the same drivers as the standard PCI

bus. This n the main layer that interacts with the host operating sys

tem.

• Transaction- This is a packet-based protocol for passing data be

tween the devices. This layer handles the send and receive functions.

• Data Link- This layer ensures the integrity of the transfers with full

error checking using a CRC code.

• Physical- This is the PCI Express hardware itself.
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CHECK YOUR PROGRESS-3

1. What is the main difference between address bus and data

bus?
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2. Mention the categories in which the expansion slot bus can be
categorized.

3.7 LET US SUM UP

• Motherboard is the most important component in any personal com

puter. Motherboards are also used in many other electronics devices
such as mobile phones, stop-watches, clocks, and other small elec
tronic devices.

• Expansion slots are long thin connectors on the motherboard, on
which one can connect various expansion cards such as display
card, usb card, sound card, network card etc.

• The form factor of a motherboard specifies the physical dimensions
of major system components.

• A chipset or chip set refers to a group of integrated circuits, or chips,
that are designed to work together.

• Based on Intel Pentium-class microprocessors, the term chipset of
ten refers to a specific pair of chips on the motherboard: the northbrldge
and the southbridge.

• The Northbridge links the CPU to very high-speed devices, espe

cially main memory and graphics controllers, and the Southbridge
connects to lower-speed peripheral buses (such as PCI or ISA).

• Bus is an electronic path on which signals are sent from one part of
the computer to another.

2.8 FURTHER READINGS

• Computer InstaUation and Servicing- D Balasubramanian (Tata
McGraw Hill Companies)

• Aii about motherboard- Manahar Lotia, Pradeep Nair, Payal Lotia

(BPB Publications)
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2.9 ANSWERS TO CHECK YOUR PROGRESS

CHECK YOUR PROGRESS-1

1. Expansion slots, I/O ports and connector, BIOS, CMOS Battery, RTC,

Memory Socket, Front Panel connection.

2. BIOS is the acronym or short form for Basic Input Output System.

3. 8-bit ISA, 16-bit ISA, MCA, EISA, VESA Local or VL Bus, PCI Local

Bus, PCI Express, AGP.

CHECK YOUR PROGRESS-2

1. A chipset or chip set refers to a group of integrated circuits, or chips,

that are designed to work together.

2. i. memory controller hub (MCH), ii. I/O Controller Hub (ICH)

CHECK YOUR PROGRESS-3

1. Data bus is a set of wires or tracks on the motherboard, which is

used to transfer data from one part of the computer to another

whereas Address bus is a set of wires or tracks on the motherboard,

which is used to specify address of a memory location.

2. 8 bit ISA, 16 bit ISA, MCA, EISA, VESA Local Bus or VL Bus, PCI

Local Bus, PCI Express Bus, AGP Bus

1^ 4^ 3.10 POSSIBLE QUESTIONS

1. What do you understand by the term 'Computer Motherboard'? What

is its function?

2. Describe in short about the various components of a computer

motherboard.

3. Write short notes on-

a. FSB b. Form Factor c. Chipset

4. What are the difference between Northbridge and Southbridge?

5. Describe in short about the different types of BUS.
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