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Introduction

Why would you want to read this guide? There might be a few different reasons.

You might be a budding computer buff, wanting to pad out your knowledge about all

things hardware so that you can be the go to guide for all your friend
dark, bu sy and sometimes very frustrating path to take, but one that is ultimately very

satisfying.

You might be a hardware expert on your coffee break, taking a flick through to see if
you find something particularly i ntlegotars warkn g . I f t
cut out for me!

On the other hand, you might be a complete beginner when it comes to computers,

and youdre the reader | welcome most of all. I 61 |
that you can get as much information as you wish, whet her itds just the basi
want to understand anything in a bit more detail.

This guide is written a little more towards the budding computer buff than the expert or
the complete beginner, but there sh ould be something for everybody.

Inthisguide | 61 | be breaking the computer down into it
component 106l describe its function, explain the
and provide a bit of history, too. I 61 | al so prov

personally find to be the best d be it quality, performance, value, or all three.

More for the absolute beginners than anybody el se
metaphor to make things a little easier to understand.

So, without f urt herThiafitsbguiddcdvers theghassis, pdwarisupmyd .
and motherboard; stay tuned to learn about the rest of the computer in part two .
Enjoy!
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Chapter 1. The Case (Chassis)

The most obvious part of the computer is of  ten overlooked. As the skeleton of the
computer, many people think of it as nothing more than something to bolt the

components to keep them protected. The case is also instrumental in providing airflow
and noise insulation.

Layout
The layout of the case is quite important, although largely standardised. Until relatively
recently, nearly all cases had identical layouts to that in the pic ture below:

St

]
 Oe—— ¢
5.256 8y
/CD/DVD Drives

-

ooy

‘!:Drives!

|

R S S Ja— J— e )

Indeed, most budget cases still use this design, and for good reason 0i t s a
conventional, solid design which works well for a basic computer. However, in the mid -
range and high end market a few changes are becoming commonplace.

For example, you may begin to see the power supply being placed at the bottom of
the case, below the motherboard instead of above it. This is a sensible idea, as it lowers
the centre of gravity significantly. Another possible perk is removable hard drive ¢ ages,

I- http://lachlanroy .com | Lachlan Roy
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sometimes turned sideways (in larger cases) so that the hard drives are facing you as
you remove the side panel. This gives you easier access to your hard drives as well as
providing more space for longer graphics cards.

There are also some cases th at throw convention out the window to great effect.
Examples include the Silverstone Fortress and the Thermaltake Level 10 cases. They
provide amazing layouts, although they do so at a great price premium.

Airflow
Airflow is possibly the most important job of a good case. Components can get very
hot, and good airflow is heeded to get that heat away from th e components. Without

sufficient cooling, they can become less reliable over time and degrade faster.

Many cases that you buy yourself may come with only one or two fans but have

mounting holes for more, allowing you to add extra ones. The most common fan size is
140mm, followed closely by 120mm . 80mm fans are also relatively common, but usually

on smaller computers. Finally, you can also get 92mm, 60mm and 40mm fans, but these
arendt used as often.

There are three main airflow models, each having its adv antages and disadvantages:

1. Negative Pressure o when exhaust exceeds intake. The idea behind this is that a
negative pressure gradient is formed, sucking all the hot air out of the case.

2. Equalised Airflow & when you have equal air intake and exhaust. This is the most
common, and works by creating a wind tunnel.

3. Positive Pressure 8 when, you guessed it, intake exceeds exhaust. The idea
behind this is that new air is constantly fed in, pushing hot air out of the case and
replacing it with cool air.

The bigges t problem with getting a good airflow is the amount of noise generated by
the fans, particularly by many small fans. There are usually two solutions to reducing
noise:

1. Isolate the fans from the case to prevent noise -creating vibrations to be passed
to the main chassis. This does not make the fan itself quieter, but can significantly
reduce overall noise. Many higher end cases provide rubber grommets for the
fans in their cases for this purpose.

2. Buy better fans 9 These tend to use ball bearings or fluid bea rings rather than the
cheaper sleeve bearings . They have the extra bonus of lasting a lot longer, too.

MakeUseOf.com
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The other alternative is to buy a case with one or more larger fans. These are great

because they can generate the same CFM (cubic feet per minute of air , the standard
measurement for air throughput for fans) while spinning with fewer RPM (revolutions per
minute) and thus creating less noise.

When you go to buy fans, itods muchkndweldrancker t o get
Youdl | pay a bibutofi tad sprwomwituhm,i t for the | ower noi
Some good brands to look out for are Akasa, Antec , Noctua , Scythe , and Zalman .

There are some other good brands out there, but these are the ones to get.

If you want to keep your computer as cool as possible, there are a few companies who

will be happy to sell you cases designed for airflow. Examples include Cool er Masterds

HAF line (HAF stands for high air flow, funnily enoughyor Ant ecds Gami ng Seri es
(including the 300, 902 and 1200 cases).

On the other end of the spectrum, for reviews and buying advice for keeping your

computer as quiet as possible while stildl mai nt ai
information over at www.silentpcreview.com . Theydve got plenty of revie
much everything involved in keeping your computer as quiet as possible.

Noise Insulation

The computer case itself also helps to keep your computer quiet. Computer parts can

make a surprising amount of noise (the pr ocessor 6 s dné harddiivesk areftree n

main culprits; discrete graphics cards can be very loud, too), and the case can be
instrumental in making sure most of it doesndt re

Unfortunately, while fairly good at blocking direct noise, cases can sometimes be
susceptible to absorbing vibrations from other components, blocking the high pitched
noises but generating its own low hum.

The first (and most common) noise reduction technique involves
isolating the case from any vibrating parts using rubber or silicon.
This can be something as simple as putting a thin layer of

insulation between the component and the case or as elaborate

as suspending it in its own bracket, using insulation at multiple
points.

MakeUseOf.com
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Some cases sometimes use nhoise re duction — D
panels fixed to the chassis like the Cooler ‘ —
Master Sileo 500, pictured here. This foam -

Il i ke material oOabsorbsbo
case, making things a lot quieter.  These
cases arendt without theg
though. For noise insulation to work  properly,
you need to have the case as sealed as

1 €

possible, which can seriously affect thermal “ RS —— !
performance if there isndt “sufficient airflow
from the fans. ltds very difficuland qtud ekeed ta sc awmp
one orthe otherwitho ut getting water cooling involved, whi
this guide.

Some cases take particularly novel approaches to noise reduction. Some examples

that come to mind are the Fractal Design Define R2 , with its internals coated in  bitumen

for noise reduction, and the  Antec P180 series, which has side panels made with three

layers; a layer of plastic sandw iched between two layers of aluminium, acting a bit like

double glazed windows for sound. Again, www.silentpcreview.com  has a lot of
information on this subject 6after all, thatds why it was originse

Things to Look Out For When Buying a New Case

So, youdre |l ooking to upgrade your case, or find

computer into. Apart from all the things wedve di
things you need to watch out for to make sur e you get exactly what youdr

Size

A Mini-ITX case A midi case, although A full tower case
slightly longer than usual

Eﬂ. http://lachlanroy .com | Lachlan Roy
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There are many different sizes of cases, made to fit all sorts of uses. The right size all

depends on what you want to do with your computer, ar
to be putting into your computer. For example, th
a top of the range gaming computer is going to be
need for a cheap computer made for nothing more than browsing the web. Just make

sure your case is big enough to fit all of your components d your graphics card and
processords cooler in particular.

The most common sizeisthe midicase. Theydr e giogadull dizedrATXsog u e e

smaller Micro -ATX motherboard in, and (usually) have room for 2 -3 optical drives and 3 -

4 hard dr i vledngtdblildyowmuopdtere ascheap lyas possible, thisis
probably the size to go for.

I woul dndét advgasmei rbguirlidg nigntao a st andard MI DI <case
into problems with space, particularly with the graphics card. Some tailor -made
gaming midi cases are made to be longer than usual to cater for this, though.

If you want to build a very powerful computer , i tdés wusually aflliitowerabl e t o
case. These are usually much larger than a standard midi case, giving plenty of room

for a full sized ATX motherboard and sometimes providing support for the even larger

(but much less common) Extende d ATX (EEATX motherboard class. Full towers tend to

be more expensive (as they cater for oOpower wusers
much more flexibility because of it. Youdre much
management (allowing you to choose to have more 5.2506 bays or 3.5
have plenty of space for even the longest graphics and expansion cards.

Swapping now to the other side of the scale, smaller than the midi case is the Micro ATX
case. As the name s ugg e soffitaMicrg ATX tndtHerbaand bry be abl
small er in here. Thereds usually much | ess space

to be a bit more selective with the components yo
only fit a single optical drive in one of these, and 2 -3 hard drives depending on the
design.

Having said that, some people have made some quite powerful Micro ATX PCs, so they
arendt necessarily an opt ustibeatiromind that the ssnallerr ded | i gh
size comes at a fairly signifi cant price premium.

Finally you have the smallest cases,the MinilTXcases. These cases will on|
guessed it & a Mini ITX motherboard, and not much else. These are designed (with few

exceptions) specifically to take low power components .Mostcases dondt have enc
room for a standard optical drive (theydre really

“ http://lachlanroy .com | Lachlan Roy
Page 10
| | MakeUseOf.com




% mdaKeyse 3!-(0“1 Your PC, Inside and Out: Part 1

slim line drive |like the ones youdd find in a | ap
for one 3.56 drive or two 2.56 (laptop) hard driv

When | ooking to buy a new case, youdll need t o ma
expansion bays to hold all of your components. These are usually split into two
categories: 5.2506 and 3.50 bays.

5.256 Bays

These bays are the largest ones, usually found at the top of the case (see the diagram

in the Layout section); although in some cases they may go all the way from the top to

the bottom. The most common use is optical drives (such as DVD or Blu -Ray drives), but
they may also hold specialised parts such as fan controllers, small LCD panels (for

system info rmation), or even a smaller auxiliary power supply.

They can also be repurposed to hold 3.56 drives t
are hot -swappable ). There are two main types of converters:

1. A 5.2506 bay converter that ebewsudlgconppely one hard
enclose the hard drive, keeping it cool and blocking most of the noise it makes.

2. Three 5.2506 bays cafiveBebdsddi veshbuseed on the
are often used in DIY home servers to hold lots of hard drives and g reatly
increase storage capacity.

3.56 Bays

These bays wusually sit underneath the 5.2506 bays
Layout section for an example); however, in | arger ca
the top to the bottom (such as the Antec TwelveHundred ) , t he 3. 506 bays are
storedina removablebay whi ch can then be placed in any two

making it much more flexible.

When | ooking at cases you @&iternal andtimennals3e e5 6r ebfaeyrse. n cTeh e
bays thems elves are identical and can hold the same drives. However, external bays

have a hole cut for them  at the front of the computer. These are used for devices such

as card readers and the now largely defunct floppy disk drives . Internal drive bays are

therefor e designed almost exclusively for holding hard drives. Some of the more

expensive cases now provide a bracketSoifigtate a 2. 56
Drive, al t hough thereds nothing stopping you from us
may have laying around (such as a laptop hard drive).

MakeUseOf.com
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The materials used to make your case can also be important. What materials you
choose will depend on a few things; how often do you plan to move your case? Does it
need to be light enough for you to car ry easily? How strong does it need to be?

Cheaper cases are invariably made using SECC (Steel that has been Electrogalvanised,

Cold -rolled and Coiled) with plastic fascia. SECC is very cheap to make and quite a

good thermal conductor, but it does have a f ew disadvantages. Firstly,
particularly durable and can be accidentally bent quite easily. Secondly, it tends to be

guite heavy. The plastic fascia can be accidentally broken quite easily, too.

Aluminiumcases answer most of t he seetropgeroand lghtes thanT hey &
SECC cases. Theydre also pretty good at absorbing
much | ighter theyodore mlevelebraioangnaking thénbnotsogrteat | o w
for noise reduction). Theyodpenmsive,ootal | y significant

When you finally go to buy a case, buying from a good manufacturer is more important

than youdd think. Unless you really want to spend
probably want to buy from a trusted brand of some descriptio n.

Forultra-budgetcases , | 6 d @& 8 gg6s dkdas.tFar about the same price as a no

name OExtra Valued6 case you can get one of these.
but they get the job done. All budget cases tend to be quite hot and noisy, tho ugh.

I f youdr e hap fitye bit moredapoand 825/840) , the Cooler Master Elite
range is great. The build quality is significantly higher; you get much better airflow an da
few other little perks like tool -less hard drive and optical drive  brackets.

For computers intended for  normal use , | 6d probably Anec oram@eolerd an
Master . They tend to have a great balance between cooling and noise reduction, and

a power supply bundled with one of their cases is usually one of theirs, meanin gitcan

be trusted.

There are a | ot of gaming cases out there, both g
gaming PC, dono6ét skimp on the case. Layout and ai
shame to have amazing components housed in a tacky case which just falls apart

straight away.

“ http://lachlanroy .com | Lachlan Roy
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I f youdre str appaAntkcTheeHusdpead ciea gredt base to get started. If

you have the room, the  Antec Nine - or Twelve Hundred cases are brilliant. Other cases

to look out for are the  Cooler Master Storm or Sniperc ases, or i f youdve got
components, a Cooler Master HAF 932 . Other good brands are  Silverstone or NZXT

If you want a particularly  quiet case , you may want to consider the Fractal Design

Define R2, or the Cooler Master Sileo 500 . Other good b rands for quiet cases include

Akasa and Zalman,orAnt ecds Per f osemem.nce One

I f youdve got some cash burning a hole in your po
Lian-Li makes some really nice cases of all sizes. All of their cases are entirely ma de of

aluminium. Most of their cases tend to be quite minimalist (unlike most gamers cases,

which seem to be designed using pure testosterone), so they might be a bit bland for

some peoplesd tastes. For something eqgQorgdir] y | uxur
Zalman and Silverstone make some ultra -high quality gaming cases.

For smaller cases, Silverstone is probably your best bet with their ~ Sugo series. Both Antec
and Akasa make good Micro -ATX and Mini-ITX cases, too.

Basically, whatever your budget, if you stick to one of the brands
itds quite difficult to go wrong.

Hereds the |list again.

Akasa

Antec

Asus

Cooler Master
Corsair
Fractal Design
Lian-Li

NZXT
Silverstone
Zalman

=4 =4 =4 =4 =4 -8 -4 -8 -8 -4

MakeUseOf.com
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Chapter 2. Power Supply (PSU)

An introduction to  Power Supplies

The power supply is probably best described

as being the heart of the computer. It

provides all of the other components in the
computer withé veeebponsible o
for converting AC electricity from the mains

into the more usable, | ower power DC

before distributing it to the other

components.

The most common type of power supply is the ATXpower supply, which uses
standardised connectors compatible with the vast majority of motherboards of any size.
PSUs come in two varieties: Modular and Non-Modular . 1 81 | be talking about

Inside the Enermax Modu87+ 900W 9 One of the best PSUs you can buy!

I- http://lachlanroy .com | Lachlan Roy
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Power Rating

The power rating of a power supp ly is most often referred to as its wattage . You can
usually tell the power rating of a PSU just by looking at its model number; for example,

the power supply above isa  Corsair VX550W which has a power rating of & you guessed
it 8 550W.

This 550W is broken up into a number of rails running at different voltages: +3.3V, +5V,
+12V (which is often split into multiple rails), -12V and +5VSB.

By far, in a modern system, the +12V power rating is the most important number ,
followed by the +3.3V/+5V rating . +5VSB is 5V Stand By 0 used for powering the
motherboard to keep monitoring for events such as your computer being woken up by
your mouse or network card, for example.

He r e & sontintoes power rating breakdown for the Corsair VX550W shown above:

90 - 264VAC

DC Output +3.3V  +5V  +12V  -12V  +5VSB

AC Input Rating

Max Load 30A 28A 41A 0.8A 3A

Max Load 140W 492W  9.6W 15W

TOTAL POWER: 550W

These numbers arendt as complicated as youdd thin
quick refresh to dust off the electronics topic of your physics lessons back at school:

Power (W) = Voltage (V) x Current (A)

In the case of +12V, the overall pow  eris 12V x 41A = 492W. Simple, right? Well, not quite,

but 1811l tal k alinelaigerd dh@tap brbrerelediPawer Supplies

When you turn a computer on , many of the components start up at once. On top of

this, many of these components use far more power to start up than they use once

theydre running (hard drives in particular can us

they spin up).

Luckily, almost all PSUs have extra capacity built in to ha ndle this extra power
requirement for short periods of time. This is referred to as the peak power rating . As the

+12V rail is the most important, most manufacturers will provide both peak and
http://lachlanroy .com | Lachlan Roy
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continuous r at i ngs for this rail ;.3V/+H\rails, bodlsssnfoimatipror t ant
is less common.

When you go to build a computer or upgrade your PSU and you want to know quite

how much power t ograaispewer calduletar o8 su can use . You just putin

the components you want to use and i1itoll tell you
power rating for your PC.

Efficiency

Efficiency is another very important factor to think about when it comes to
power supplies. When AC is conv erted to DC, some energy is wasted and
released as heat. The more efficient the power supply, the less power is lost
as heat.

Hereds a simple example. A PSU require PLUS f A
of DC power. This means that 25W is being lost as heat. In  this case, the PSU
would be said to be 75% efficient.

Why do you want an efficient power supply? Well, the main reason is
simple; the more efficient the power supply, the less heat it produces. The
less heat it produces, the less forced airflow it requires to stay cool. Less
airflow means less noise, and less noise is always a good thing.

BRONZE

Furthermore, the more efficient the power supply is the less AC power it
requires to provide sufficient DC power , meaning lower overall power
consumption from the mains and a smaller power bill. The earth will thank
you for it, too.

The 80 Plus program is a good specification to look out for when buying a
new PSU. The more efficient a power supply is, the higher the rating it can
obtain. Most power supplies from well  -known manufacturers w ill have SILVER
reviews from multiple websites that measure and graph the efficiency of a "
power supply.

PLUS
GOLD

http://lachlanroy .com | Lachlan Roy
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Hereds the efficiency graph for the Corsair VX550

POWER SUPPLY

Efficiency
90%
88%
115Vac - & 230Vac»
2 86% =
§ 8% —————— —— -
82%
80% ; ; |
- 20% 40% | oaq 60% 80% 100%
M CORSAIR'
As you can see, a power supply is most efficient at around 50% load; that is to say, this

power supply is at its most efficient when providing 275W of power to components. The
vast majority of power supplies follow this efficiency pattern.

Higher quality PSUs tend to have higher efficiency across the board, but more
import antly the efficiency curve is flatter . This means that no matter what percentage
load the power supply is under it will still perform with similar efficiency.

Connectors

Every power supply you buy nowadays will use the same standardised connectors for
thevari ous components youdll find in your computer .
connectors with a picture and a quick description

Molex

This is largely considered to be the [08tandardo c
power supply. Its most comm on use was originally for older hard drives.

However, it is now more commonly wused . wi | dc

pretty much anything can be connected using molex, such as chassis

fans. \it ?

PCIE connectors can also be powered using 2 molex connectors if one
isnd t available from the PSU itself, and molex to S
common.

http://lachlanroy .com | Lachlan Roy
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SATA
This connector is used exclusively for the more recent SATA hard drives.

Theydre not particularly common on ol su
mentioned above iti s possible to get a converter cable.

Floppy

As the name suggests, this power connector was originally used to

power a floppy disk drive. However, even though the floppy disk drive is

now all but extinct, it is still often used to power internal card reade rs. »

You may al so see it used as a moddary ar ector f

small, very low power PSUs used in mini -ITX computers.

20+4 Pin (Motherboard)
This is the connector which provides power to the motherboard itself as

well as the expansion cards. Graphics cards draw power from this :

connector too, but more often than not there i s mriywhere near \

enough, requiring them to have their own power connect ors as well.

ltdés called a 20+4 pin connector bec | ast
on the | eft) arendt always required, " WI the mot

20 pins. The extra 4 pins are often made to be detachable.

4+4 Pin (CPU)

Youdl | us u al keyforthis codnectohright reext to the
processor, and thereds dthisgoonectbor r e as on
provides the processor with all the juice it needs. Up until recently the

CPU required the most power out of any component, although

recently the graphi c¢s card has taken first place. Most processors

require only one of the four pin connectors, but some motherboards
providlean8 -pin socket, so plug them both in and itadll

PCle (6+2 pin)

The last common connector, this provides powe r for your graphics card. ¥

Recently graphics cards have needed more and more power dthe GTX

480 (the highest power nVidia graphics card) can take up to 250W by ’ ﬁ
itself!l The most common requirement is now two 6 pin connectors, but

some cards require a connec  tor with 8 pins (hence the 6+2 for

compatibility). As mentioned earlier, 2 molex connectors can be converted to a single
6 pin connector.
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The Dangers of Cheap Unbranded Power Supplies

When you go shopping for power supplies you may notice that there are a lot of

unbranded power supplies which offer much higher capacities for much lower prices

than youdll find any reputed brand for. On paper
amazing deal, so youdre probably thinking O0Why pa
when | could get this 600W O6Extra Valued PSU?6

The reason why is simple; chances are that the power supply isndt actually goi ng
supply 600W .

To make a power supply unit seem more competitive, some manufacturers use dirty
tactics to make their processo r appear to have much higher specifications than it
actually does. Here are a few examples:

9 Outright lying about power ratings 0t hey may say that itbdés rated
example, but if you added up the current on ea
came up 20 or 30W short.

1 Some manufacturers label the  peak power rating as its continuous power rating.

That can be particularly dangerous for your components!

1 Another common tactic is to state a theoretical power rating at room
temperature, rather than atat  emperature more likely to be found inside a
computer case (say, 40 -50°C). As the temperature increases, the PSU is unable to
provide as much power, so what is advertised as a 500W PSU may actually only
provide around 350W when it &s i n yoursaslighttypnore enrdepthTher e d
explanation you can look at over at Silent PC Review.

To cut down on costs, these manufacturers often use low -quality internal components  in
their power supplies. This has two main downsides.

Firstly, they generate a lot more heat and therefore need far more cooling to remain
effective. That means multiple high  -powered fans, which means far more noise.

Secondly, and much more importantly, these cheaper components are far more
susceptible to catastrophic failure . Depending on the kind of failur
failing power supply to  permanently damage components connected to it ;

motherboards (sometimes the most expensive component in t he case and the most

time -consuming to replace) and hard drives (containing all your precious, often

irreplaceable data) are susceptible to damage. Thankfully in the case of hard drives

the data itself is almost al ways (ircaitfybeeamesed but w
damaged the data becomes totally inaccessible without forensic recovery or a

replacement circuit board.
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So yes, you could save some money by buying a cheap power supply, but why take
the risk? Personally, | waoepoldndt touch them with

While itds obviously a bit hard to do this while

rough rule of thumb for the quality of a power supply is how heavy it feels . Generally

speaking, the heavier the power supply, the higher quality its component s. If you get a

400W PSU and it feels like it weighs halff a ton,
one.

Power Supply Varieties

As | mentioned in the introduction, there are two main varieties of power supply:

Modular and Non-Modular (whichismorecom mon) . Theydre very similar
same connectors, but with one major difference. Read on to find out more!

Standard Power Supplies
The standard power supply is usually a good deal

cheaper than a modul ar supply. 0 , o-aa | ot
common. Ina standard power supply, all of the cables '
are hardwired into the main unit. While this is cheaper and \ \‘\J

debatably gives slightly better performance than a \ \M

modul ar power supply (due to | ower st an .Y
inevitably stuck with tBeThsabl es t dondt u
makes cable routing extra painful, looks messy and can

affect airflow within the case.

Modular Power Supplies

Modular power supplies, on the other hand, have

detachable power connectors . This has the added

benefit that you can have exactly the connectors you

need, and nothing else. This makes cable routing and

storage much easier and obviously looks much neater,

but youdl |l have to pay a significant premium for

http://lachlanroy .com | Lachlan Roy
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Brands to Look For

As you can probably t el ICorsail @owersupples &bothyheibi g f an of
standard and modular power supplies have always received rave reviews all over the

internet.

Decent case manufacturers also tend to produce good power supplies , too & Antec
Silverstone, Fractal Design and Cooler Master all make very high quality power supplies.

Other good brands to look out for are Hiper and Nexus.

I f money isnd6ét an issue, the best power supplies
considered to be made by Enermax and Seasonic. Most of their power supplies are

rated at 80 Plus Silver or Gold, and are about as quiet and reliable as a power supply

can get.

There are plenty of brands which are better off avoided, too. There are far, far too
many to |ist here, but thereds a papedritcyn compr ehen
forums.
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Chapter 3 : Motherboard

The motherboard is the most obvious component inside a computer. Although this o ne

is slightly harder to fit in to our body metaphor, the closest thing | can think of is the torso

of the computer. Thatds because methecoaydiwhethery i s con
itds by slotting into it directly or via cabl es;

motherboard, too.

Motherboards are generally split into two different groups; those for AMD processors
and those for Intel processors. However, the vy are almost entirely the same & the only
difference is the CPU socket and therefore the processors which are compatible.

Motherboard Sizes

There are many different motherboard sizes, ranging from Mobile -ITX(measuring just 60

x 60mm)to WTX(whichisacrazy 356 x 425mm). Wedl | be coverin
common onesinthisguide o6t he vast majority of motherboards vy
be either ATXor Micro -ATX but Mini-ITXis becoming increasingly more common.

NN NN -

3

i
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ATX

This is the larger of the two most common sizes, and
offers the most upgradability. They almost invariably
have sixor seven expansion slots and often have
more SATAand IDEports than on a Micro -ATX
motherboard.

With more room on the motherboard and more
slots, these are usually the choice for somebody
building a gaming PC as quite a few ATX
motherboards have multiple slots for graphics
cards, making it possible to use two or more
graphics cards at the same time for greater power.

Micro -ATX

This motherbo ard is much more common for less powerful
machines such as those youdd
budget PC from Dell or HP. They offer a great balance

between power and size, most often providing four
expansion sl ots sesenher than A

The only real difference between ATX and Micro  -ATX
motherboards is the number of expansion slots and the

amount of space on the boards. Some people prefer to

use ATX simply because things
even though they dondt us eATXO
mo therboard can provide.

Mini-1TX
These motherboards have really only become particularly common
within the last year or two with the introduction of net tops; the

desktop equivalent of  netbooks , although they have been used for
industrial and commercial us e for a bit longer than that.

The raison d'étre for Mini -ITX computers is simple 9 a very small, low
power computer used for the basic tasks which we use a computer

for 90% of the time: browsing the internet, reading/writing emails,
watching the occasiona | video and maybe doing a bit of word
processing.
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The Mini-ITX motherboard is different from the other two in that it usually has the
processor integrated into the motherboard itself. Furthermore, Mini -ITX motherboards
usually have very few SATA ports, ra rely have an IDE port, and typically only one
expansion slot. As such theyodre the | east
motherboard types, but more than make up for it with their diminutive size, relatively low
cost and power consumption.

On the other hand, there are a few Mini -ITX motherboards designed with gamers in
mind. These have a socket for a full -size processor and provide a slot to add a powerful
graphics card. A good example is the DFI LanParty MI P55-T36
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Chipsets

Components which are connected to the motherboard are controlled and connected

by the chipset . This usually comprises of a northbridge chip an d a southbridge c hi p. | &1l |
be talking about them in a little more detail later.

Hereds a picture showing the | ocat i odhipsawithat he nort
corresponding chipset map from Inteld&s website wh

Southbridge
TR

a % )
.

Intel* Core™2 Duo Processor
Intel* Core™2 Quad Processor

|1EI.5 GB/fs

PCI Expresls* 2.0 16 lanes
—— 1eues DDR2 or DDR3

or 6.4 GB/s or B.5 GB/s
PCI Express* 2.0 8 lanes)
Graphics 8 GB/s DDRZ or DDR3
6.4 GB/s or B.5 GB/s
PCl Express* 2.0 8§ lanes
Graphics 8 GB/s
- Intel*High
Dual EHCI; USB Port Disable Definition Audio
Intel* Quiet System
Technology

6 Serial ATA Ports; eSATA;
Port Disable

Intel® Integrated At H
10/100/1000 MAC Intel* Matrix
LPC Storage Technology
. Intel® Turbo Memory
Intel* Gigabit LAN Connect BIOS Support with Usas Pinning
: Intel* Extreme Tuning S
SOUthbrldqe Support I - Optional

Intel® P45 Express Chipset Block Diagram
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Although there are many different companies that manufacture motherboards , the
chipsets themselves are almost always manufactured by the CPU manufacturer; that is,

an AMD motherboard will almost always have a chipset made by AMD themselves,

and Intel makes the chipsets for Intel motherboards.

There are a few exceptions, though 0 nVidia makes chipsets for both groups of

motherboards w hich tend to be more aimed at gamers and multimedia users.

Companies like VIA and SiS also used to make motherboard chipsets for both processor

types, but havendét been in the mainstream desktop

The northbridge chip allows the CPU, RAM and Graphics Card(s) (via PCIExpresslanes
or, before that, AGP lanes) to communicat e between each other as well as

connecting with the  southbridge . You might also see it referredto asan ~ MCH (Memory
Controller Hub) in Intel systems.

On newer systems (such as those based on I ntelds
longer exists as a chip on the motherboard; instead the PCIExpressand RAM controllers

have been incorporated into the processor itself. This has the benefit of reducing

latency bet ween the CPU and the memory (which basical
as long for the proc essor and memory to talk to each other), but unfortunately makes

big gaming rigs with multiple graphics cards unviable due to the amount of PCIE lanes

that are able to be controlled.

In motherboards with  integrated graphics ( whi ch dondét r edgraphics an exter
card) the graphics chip is usually incorporated within the northbridge, too. In cheaper

motherboards this is done by taking up PCIE lanes (which means that even a single

external graphics card added | ater wonwould perform
usually perform), but usuall@P¥integratédgraghiosssi bl e t o di
processor) to regain access to these lanes.

The southbridge is responsible for the communication between the other components,
external devices, audio and the network with the northbridge .

Motherboard manufacturers may sometimes include extra chips to add extra
functionality. For example, a motherboard may have an extra SATA controller chip to
add more SATA ports to the motherboard, or more recently an extra chip to handle the

MakeUseOf.com

“ http://lachlanroy .com | Lachlan Roy
| Page 26



L_El mkeuseef.com Your PC, Inside and Out: Part 1

new USB 3.0 standard. They act very similar ly to expansion cards that you might add to
gain extra functionality yourself, except they are integrated into the motherboard itself.
Cheaper motherboards which add extra chips usually do this by using PCIE lanes (the
same way that integrated graphics may).

Main Slots

CPU

This is where the processor is installed. All modern CPU sockets us e some form of lever to
lock the processor down against the motherboard to ensure that there is a good

connection between the pins and contacts of the motherboard and processor. There

are quite a few common socket designs but they all look relatively simil ar, as you can
see below.

oAl 966IN D).

LB JTT
LY,
a4, UL

Lot
-

{1

M

RAM

This is where the computerds memory is instal

channels and either two or four slots (one or two for each channel). An exception is
I ntel ds Socket 1 3 6 Ghree bhammalseand,six slotsi ¢ h has
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As you can see in the picture above, it mentions DIMM_A1, DIMM_A2, DIMM_B1 and
DIMM_B2. This shows the ord er in which RAM should be inserted. The letter shows which

channel the slot belongs to, while the number shows which slot is recognised first within

the channel.

In this example, Al must always be filled first dno RAM i s recognised if thi
occupied. After that, itds a l|little more flexible
channel by placing a second stick in A2, or use the second channel by placing it in Bl

I t d oreadlynmitter either way, although if you have identical sticks you can get a

small performance boost by placing them in different channels (i.e. Al and B1) as each

stick is able to hold completely different memory and allows for greater multitasking.

Power

Remember the 20+4 Pinand 4+4 Pin connectors on the power supply? Well, this is

where they go. The 4+4 pin socket is always right near the CPU socket (see below).

There are a few places where you may find the 20+4 Pin socket, but more often than

not itds right on the edge furthest from the back

4+4 Pin Socket 20+4 Pin Socket

Expansion Slots

PCI

This is the most common slot for expansion cards. It has been superseded to an extent

by the PCIExpress 1xslot, but many manufacturers still use the PCI slot for compatibility

with ol der motherboards which dondét have any PCI

PCI Express (PCIE)
This is a new standardised connector which has begun to slowly replace the PCI slot. As
you can see from the diagram above, itds avail abl
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common one (and the one you may already be familiar with) is the PCIE 16x slot, which
replaced the AGP slot a few years ago.

The other common form is the PCIE  1x slot. This is currently mainly used for network and
sound cards, although the other standard expansion cards are beginning to become
avallable on the PCIE interface.

1 PCIEX16 floe
. |

Pl NN

PCIE 1x =
NSUS . e PCIE 16x
.-

PCIEX1

[

PCIEX4_1

~
]
©
*
Y

-‘ SATA GG b/s

The expansion slots 6 PCI PCI Express 1x, 4x and 16x

The interesting thing about the PCI Express slotis that any PCIE device can work in  any
PCIE slot as long as it fits. For example, a graphics card with a PCIE 16x connecter can
work in a 1x slot if you were to cut out the plastic back of the slot. Likewise, a PCI Express

1x device will work perfectly in a 16x slot. The only real difference b etween the slots is
the number of lanes which the slot has, and therefore the amount of bandwidth
between the device and the motherboard (that is, the amount of data which can be
sent between the two at the same time). So while yes, you could use a graphic scardin
a 1x slot, it probably wouldndt be a very enjoyab
E http://lachlanroy .com | Lachlan Roy
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Connectors

Front Panel
Audio

Firewire

USB
Connector

Front Panel
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This is a series of pins which you use to connect the  various parts of the front panel: The

power and reset buttons, the power and HDD LEDs and the chassis speaker (for those

beeps that you may hear when you turn your comput
however, for connecting the USB ports or similar ports to the motherboard 0 they have

their own connectors.

This was the connector of choice for connecting hard drives
and optical drives until the introduction of SATAconnectors
(which 1611 come to in a minute)
connector has been placed at a 90° angle to make cables
easier to manage.

exampl e

More often than not the connector will point straight up.

Each IDE connector (or channel ) was able to clh@poirngddawliych i s
basically jargon for being able to connect t wo devices using a single IDE cable and

connector. For this to work, one device needed to be assigned as master , the other as

a slave device, which basically decides which device appears to the computer first.

As IDE devices become less common (and lessr  elevant) the connector will also

eventually become less common on motherboards, similar to the floppy connector
(more on that |l ater). There are already some moth
connectors.

This was introduced in 2003 an d eventually replaced the IDE port
as the standard connector for first hard drives and then optical
drives. Unlike IDE connectors each SATA port can only
accommodate one device, but it has other advantages; it is
much faster, for one (most SATA connectors  today are able to
transfer 3 gigabits/second , or 3000 megabits/second , while the
latest IDE connector could only handle 133 megabits/second),

and the cables are much thinner and more manageable.

SATA also has the benefit of being  hot -swappable ; thatis, it is possible to disconnect a

SATA device and connect a different SATA device using the same cable while the

computer is still switched on (although itds ofte
manually rescan for it in the operating system). IDE devices on the other hand need to

be plugged in before the computer switched on.
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These connectors are used to add extra external USB ports (such as USB ports on the
front panel of the PC), or to connect internal USB devices (such as internal card
readers).

Each connector supports either two USB ports or a single device. Most new
motherboards have at least two internal USB headers (connectors), with some having
as many as four.

Even though a motherboard may not have a FireWire port on its I/O (Input/Output)

panel, it doesndt mean that it doesndt have FireWw
at least one FireWire 400 header (FireWire 400 being the most common FW connector).

Unlike USB headers, each FireWire header can only support one FireWire port.

The floppy connector is foré wellé connecting a f
power connector  has been repurposed for card readers, the motherboard connector
hasndét buwelkydi sosi mply doesndbandgwidtb vfordedere usage. g h

As very few people still use floppy disks most modern motherboards no longer have a
floppy connector at all.

This is the header to connect the microphone and headphone jacks on the front panel
of your PC to the motherboard. Most cases have two audio connectors inline on the

same cable, one labelled  AC97 and the otheras HD AUDIO. Both will fit on the same
header on the motherboard, but only one will work. Generally spea king, older
motherboards will only support AC97 while newer motherboards will support both. It will
usually say on the motherboard next to the header.
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The I/0 Panel

FireWire | Ethernet

What you may find

PS/2 Connectors

Before the introduction and widespread use of USB ports, PS/2 was the standard

connector for mice and keyboards. Their major advantage is guaranteed compatibility

with older (and most new) hardware, particularly where there is only partial USB support.

This is because PS/2 devices are reported to the computer as soon as the computer

starts up, which is not always the case with USB devices. However, this comes with a

major caveat 0 the devices must be plugged into the computer before it is turned on

otherwise they are not recognised and wondt wor k.

As PS/2 devices become less common in the face of new USB ones, it becomes rarer to
see two PS/2 ports on the I/O panel.  However, most manufacturers leave one either just
for the keyboard or a hybrid port which can take either a keyboard or a mouse. This

aids in situations where a USB device may not be recognised for various reasons, or if all
other USB ports are used by no n-PS/2 devices.

USB Ports
These ports are used for pretty much everything now ot hey dondt Unvarsal it the
SerialBusf or not hing! Whether itds for keyboards and

readers to mobile phones, external hard drives to wireless d ongles t o novelty fuzzy
hamburgermouse pad/ hand war mer combinations (such a th
most things have some form of USB connectivity.
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In general, USB devices are hot -swappable , which means thatthey can be unplugged
and plugged in to any USB slot at any time and will usually be recognised by the
computer quickly. The other major advantage is that USB slots are so common 0 most
computers now will have  at least six USB ports, with new ones often having support for
twelve or fourteen ports.

Ethernet Port

This is the standard networking port which you use to connect the computer to the

internetusingan ethernet cabl e. There i sndt a whole | ot more t
not when it comes to motherboards).

eSATA

eSATA is a relatively new co nnector which allows a hard drive in an external enclosure

to perform and act like an internal drive; in fact, an eSATA connector usually requires

sacrificing one of the SATA ports provided by the

As far as the computer is conce rned, the external hard drive  isan internal drive, which
makes it perfect for backups and things which take a lot of bandwidth like video
editing.

FireWire 400 (IEEE 1394a)
FireWire is similar to eSATA i n t-related filet s great f

operations. |1 tds been around for significantly 1o
have the same level of performance that eSATA has. On the upside it is still significantly

more common than eSATA. It also has the advantage of being able to daisy c hain;

similar to the way that daisy-chaining works with IDE devices. In fact, a single FireWire

bus (i.e. a single FireWire port on your computer) can support up to sixty-three FireWire

devices with negligible performance loss (provided that multiple devic es arendt wused

the same time).

Video Connectors

These are the connectors you would use to connect your monitor (screen) to your

computer. You would connect the mORPanel ontyifyoo your m
dondt have a separate graphics card.

The three most common video connectors are VGA, DVI and HDMI. | 61 | cover thes
more depth under the  Graphics Cards section.
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Audio Connectors
These are what you use to connect or speakers or sound system to your compute r.
There are three main types of audio connectors: TRS, TOSLINENd Coaxial .

TRS (Analogue)

You will have almost certainly seen these ports before 0t heydre the same socke
youdl!l find on an MP3 plldaryplayerlike & ¥ory Dsaman. IRfaad,, or an
you can easily plug headphones into the green port. TRSstands for Tip, Ring, Sleeve,

which is the design of a standard jack connector:

Tip Ring Sleev

Most TRS sockets on a motherboard 1/0O panel will support 8 output channels
1 The green socket supports stereo output for two front speakers (or headphones)
9 The black socket supports stereo output for two rear speakers
1 The grey socket supports stereo output for two side speakers
1 Theyellow socket supports dual output for a centre spea ker and a subwoofer

As well as having 8 output channels, they also support 2  input channels:
1 The blue socket supports stereo input for line in
1 The pink socket supports mono or stereo microphone input

Some older or cheaper motherboards only have the green , blue and pink sockets.

TOSLINK (Digital - Optical)

This connector is mainly for connecting a home theatre sound
system to your computer. It uses optical fibre to send large
amounts of data through a single cable.

Coaxial (Digital)

This is very similarto the TOSLINK connector, but it relies on alternating

electrical current to transfer data as opposed to the rapid blinking of

light. Theyodre both used for the same ap
on what connector your speaker system has.
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