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Abstract

To become a certified CompTIA A+ professional, a candidate must pass two exams.The first exam is
CompTIA A+ Essentials, exam number 220-701.The CompTIA A+ 220-702 exam, Practical Application,

is the second exam required and is the focus of this guide. As of June of 2011, this guide has been updated
to include material related to the Windows 7 upgrade.

What to Know

The CompTIA A+ Practical Application exam measures the necessary competencies for an entry-level IT
professional who has hands-on experience in the lab or the field. Candidates who are ready for this exam
will have the skills required to:

o install,configure, upgrade, and maintain PC workstations running the
Windows operating system

e troubleshoot small office/home office (SOHO) networks

Job titles in some organizations that are descriptive of certified A+ candidates include: Enterprise
technician, IT administrator, Field service technician,and PC or Support technician.

Tips

This guide is not intended to be an all-inclusive reference for technicians. Rather, this could be considered
the “Cliffs Notes” to a very broad and inclusive area of study. It is advised that a technician with little-to-no
experience in the field, preparing for this exam, purchase an A+ Reference Guide. The guide should be
used for quick reference and study. Also, it is recommended that the technician also purchase the study
exam questions that serve as a companion to this guide.
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Domain 1.0: Hardware
Storage Devices

A storage device is, broadly defined, any component your computer uses to permanently store
information. This is done in a variety of ways by a variety of different components, but generally speaking,
storage devices are split into two categories: fixed and removable.

o Hard Disk Drive (HDD) - a fixed, non-volatile storage device that stores information on the
magnetic surface of hard disk platters.

»  Hard disks are measured in terms of capacity (typically in GB) and in speed (revolutions per
minute, or RPMs).

»  Today, a typical workstation’s hard drive might have between 40 and 200 GB of storage
space rotating at 7,200 to 10,000 RPMs.

»  Connected to the computer by one of several different connections:
. ATA - Standard on most desktop computers; IDE and EIDE; cable is a flat, wide ribbon.

. Serial ATA - Provides for faster communication speeds between hard drive and
motherboard; it is not backward compatible with the ATA form factor.

. SCSI - Interface allowing the connection of several devices in a chain.

»  RAID (Redundant Array of Independent Disks) — a system utilizing multiple hard disks in
tandem to share data across the drives. It helps provide data security and recoverability,
protecting against hard drive failure.

o Floppy Disk Drive (FDD) - removable storage utilizing a thin, flexible magnetic storage medium,
encased in a plastic shell to read and write data.

»  While over time drive capacities have changed, today’s standard floppy disk drive
sizeis 1.44 MB.

»  Floppy disk drives are quickly going out of standard use, due to the higher capacity,and

much cheaper, writeable compact disks.

e« CD-Rand DVD-R (or RW, for rewriteable) - removable storage that takes advantage of
the higher capacity of optical disks to store information. Optical drives are, typically,
IDE or SCSI devices.

»  CD-R(and DVD-R) drives utilize a red-light laser to “burn” data onto blank optical discs.
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» CD-Rand DVD-R media come in several different types:
. CD-RW - Rewriteable discs, with a standard size of 700MBs.

. DVD-R - Also write-once discs, DVDs have a standard capacity of 4.7 GB. This format
includes the DVD-RW, the rewriteable form.

. DVD+R - Simply another write-once format, not currently approved by the DVD
Forum. It also has a rewriteable form, DVD+RW, and a double layer disc with a
capacity of almost 8.55 GBs, referred to as DVD+RW DL.

. Blu-Ray - Is an optical disc storage medium that is designed to replace the standard
DVD format. It stores up to 25 GB of data per single layered disc,and 50 GB per dual
layered disc.

»  Drive speeds are as varied as media types and are issued as multiples of the original
read speed of the device. CD-ROM: s start at 150KB/s,and DVD-ROM:s start at 1352.54KB/s.
Thus, a 52x CD-ROM reads at 7800KB/s, and a 16x DVD-ROM reads at 21,640KB/s.

e Other removable storage options include:

»  Tape Drives - sequential-access data media composed of a strip of magnetic or punched
tape. Usually used for archival storage due to the long shelf-life of the medium.

»  Solid State Drives — such as thumb, flash and SD drives. Volatile storage (like RAM) utilized
for extremely quick access speeds. These are usually used in small, hand-held devices.

»  USB - a serial connection used to link, typically, external devices to the computer.
These can be hard drives and optical drives, and are utilized for a variety of reasons but are
usually used to take advantage of the ease of operability and installation. USB external
devices are plug-and-play.

Selection Criteria

Every technician, before installing a new storage device, should ask the following questions:

e  What problem is the device being purchased going to solve?
e  Will this device replace, or add on to, an existing device?

e  Will this device be an internal or external device?

o  What type of controller will the device be hooked to?

e Arethere any space or cable limitations?

e  Will the device be SCSI or IDE? Which type of SCSI or IDE?

o IDEdrive types include the Serial Advanced Technology Attachment (SATA), which is a method
designed to move data to and from the hard drive at a rate approaching 600 MB per second
(due in 2007).

e  Wide Ultra SCSI 2 technology will move data at a rate of 80 MB/s.
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Installation of Internal Storage Devices

Consider the following during installation:

e Exactinstallation will vary depending on the case.

o Install any rails to the correct side of device.

o Determine if device is plug-and-play, or if manual configuration is required.
o Ifthe deviceis IDE, is it set to master/slave or cable select?

e Ifthe device is SCSI, does the device ID need to be set?

o Note the location of Pin 1 on device, mainboard and cable.

o Ifthe cableis not keyed, the red stripe on the cable indicates Pin 1.

e After making any manual configuration changes, put device in the appropriate slot
and attach cables.

e  Plugin power connector.

Configuration of Internal Storage Devices

Most internal storage devices are plug-and-play. Otherwise, if the system does not locate and install the
device, the system may need to be configured to recognize the device through BIOS.

Some drives may need to be reformatted. This can be done from Control Panel > Administrative Tools
> Computer Management. Click on the Storage dropdown menu and click the Disk Management icon.
The screen will look like this:

£ Computer Management EWE”‘El
Q File  Action  Wiew  Window  Help .- J
e AE 2 DXESaH
I@ Computer Management (Local) Wolume | Layauk | Tvpe | File System | Status | Capacity |
= i Svstem Taols E i Partiion Basic MTFS Healttry (System) 74.50 GB
+-{g] Ewent Yiever A TRAVELDRIVE (F:) Partition Basic FAT Healthy (active)  1.58 GB
+ -] Shared Folders ZEPWMPS4G (D) Partition Basic CDFS Healthy 20 ME
+ Local Users and Groups

&4 Performance Logs and Alerts
E._ Device Manager

= @ Skorage

+ Removable Storage
Disk. Defragmenter

Diisk. Management . B I
+ Services and Applications A
G E8pisk 0 |

Basic (C:)

?4.50 GE 74.50 GE MTF5

Onlire Healthy (Svskern)

pisk 1 |

Removable TRAYELDRIVE (F:)

1.55 B 1.55 GE FAT

Cnline Healthry (Active) v
P % | | I Primary partition

Figure 1: Computer Management console

PrepLogic

Practice Exams « Video Training « Mega Guides ¢ Printables « Audio Training


http://www.preplogic.com/default.aspx
http://www.preplogic.com/default.aspx
http://www.preplogic.com/products/exams/view-practice-exams.aspx
http://www.preplogic.com/products/video/view-video-training.aspx
http://www.preplogic.com/products/mega-guides/view-mega-guides.aspx
http://www.preplogic.com/products/printables/view-printables.aspx
http://www.preplogic.com/products/audio/view-audio-training.aspx

Mega Guide - A+ Practical Application (220-702) www.preplogic.com « 1-800-418-6789

If necessary, click on the drive and create a partition, then format that partition. You can also use
the console to check the drive lettering if My Computer does not show the newly installed drive.
Some systems will stop registering internal drives after drive letter E.

Installation of External Storage Devices

External storage devices will usually come with a USB, Firewire or SCSI interface. For an external SCSI
device, depending on the device, the computer may have to be shutdown, the device cable plugged into
the appropriate adapter,and then the computer powered back on. USB and Firewire devices are usually
hot swappable and plug-and-play. After inserting the cable, power up the device, if necessary, and device
should be recognized by the computer.

Removal of Storage Devices

Removal of external storage devices connected with Firewire or USB cables usually means simply
powering off the device, if necessary, and unplugging the device. Removal of an external SCSI device
may require a system shutdown.

Removal of an internal device will require a system shutdown before you can remove the drive from
the system. Of course, any data stored on a disconnected drive will no longer be available.

Troubleshooting with a Customer

As a phone support technician, you will be limited in the number of things you can instruct a user to do
over the phone, especially in regard to storage devices. Here are some issues that can be resolved.

e Have the user check any external storage devices for power and proper connectivity.

e Ifthe user still cannot access the device, have them uninstall and reinstall the drivers and check
the manufacturer’s website for firmware and driver updates.

o Ifthe useris having problems with access time or corrupted files, have them run chkdsk
and/or defragment.

»  Adeep scan with chkdsk can reveal any physical failures associated with the disk,
requiring servicing from a hardware technician.

. Have the user open My Computer.

. Right-click on the drive to be scanned.

. Click Properties followed by Tools.

. Under Error Checking, choose Check Now.

. Suggest that the user click both boxes, and then start checking the disk.
»  Defragmenting can improve access speeds.

. Following the same procedure listed above, have the user click on Defragment Now.
under the Tools tab in Disk Properties.

. Defragmentation can take some time, so it is wise to suggest that the user call back
when Defragment is finished.
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o Ifthe drive is making any clicking or buzzing noises, the drive is bad and needs
to be replaced. Refer the user to the appropriate department of your support team.

e Optical and Tape storage devices may need to be cleaned.

4

Cleaning an optical drive, such as a DVD-ROM,, is typically as easy as using a blast of
compressed air.

Remind the user to never use audio CD cleaning disks in a PC drive. These disks have
brushes that can and will damage the laser array.

Tape storage should be cleaned with the appropriate tape head cleaner. Have the user
contact the device’s manufacturer for the best cleaning device.

Motherboards

Motherboards (or mainboards) are one of the most important components in a computer. They provide
the backbone of communication between all devices installed on a computer,and as such, it is important
to understand how the various components on a motherboard function.

o Form Factor - refers to several characteristics of a motherboard, including its size and format
(which in turn relates to the size and format of the computer case), as well as the particular
interfaces that allow communication with other devices.

4

ATX (Advanced Technology Extended) - the industry standard motherboard
form factor.

BTX - a newer version of ATX, focusing on a lower profile and providing better thermal
regulation. BTX is currently being used in Gateway and Dell computers.

Micro ATX and NLX - smaller versions of the ATX built for smaller,
workstation oriented computers.

o Components

4

Most motherboards include a variety of integrated input/output components.

These are usually sound, video, parallel and serial ports,and USB connections. Some
motherboards also provide integrated modems, network interface cards and IEEE 1394
(or firewire) connections.

Memory Slots - refers to the available slots for RAM modules, and come, typically,
in two styles:

. RIMM -This is the industry standard for RDRAM memory. Possesses a 32-bit
bus length.

. DIMM - Dual In-line Memory Module. This doubles the bus length to 64-bits,
providing higher bandwidth for access speeds.

Processor Sockets - refers to the socket type for the processor chip. ATX motherboards
can potentially come with one of several different socket types:

. Socket 478 - Used for Intel’s Pentium 4 and Celeron chips. Supports high bus speeds,
DDR, RD,and SD RAM.

. Socket A - Used for AMD’s line of processors. While this is still in wide use, it has been
ultimately replaced by the Socket 939 for high-end AMD processors, and the Socket
754 for budget processors.
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»  External Cache Memory - refers to small amounts of volatile memory located near the
CPU to provide faster access times to memory modules, by duplicating frequently used
locations in the RAM modules.

»  Bus Architecture - refers to the connection medium through which peripheral cards
connect to the motherboard.

»  Peripheral cards connect to the computer bus through a variety of bus slots:

. PCl-Most commonly used bus slot; most expansion cards utilize the PCl bus (with the
exception of graphics cards).

. AGP - PCl-derived standard with higher bus speeds utilized for 3D graphics rendering.

. PCI-E - Express PCl slot developed more recently which utilizes a much faster serial
communications protocol.

»  EIDE (or PATA) and SATA - standards for connecting storage media to the motherboard.

. EIDE - utilizes a parallel connection and a shared bus consisting of a master device
and a slave device.

. SATA - theoretically, faster. However, its largest benefits over EIDE are smaller power
and interface cables and the ability to hotplug SATA devices. This is due, in part, to the
dedicated cable and host controller for the serial device. A dedicated host controller
means that the information passed along the bus can be more quickly assimilated or
disassembled, resulting in faster speeds.

»  SCSI (Small Computer System Interface) - commonly used to connect hard, optical,and
tape drives; however, these can be expanded to connect a wide range of devices, including
scanners and printers. There are several SCSI standards. Generally speaking, SCSI provides
a higher range of data management and protection capabilities than the ATA standard.
Refer to Figure 2,SCSI Types for a listing of SCSI standards and their associated speeds.

Max Number

SCSI Type Bus Speed Bus Width = Transfer Rate of Devices
Regular SCSI-1 5 MHz 8 bit 5 MB/s 8
Wide SCSI-2 5 MHz 16 bit 10 MB/s 16
Fast SCSI-2 10 MHz 8 bit 10 MB/s 8
Fast Wide SCSI-2 10 MHz 16 bit 20 MB/s 16
Ultra SCSI-3 20 MHz 8 bit 20 MB/s 8
Ultra Wide SCSI-3 20 MHz 16 bit 40 MB/s 16
Ultra 2 SCSI-3 40 MHz 8 bit 40 MB/s 8
Ultra2 Wide SCSI-3 40 MHz 16 bit 80 MB/s 16
Ultra3 SCSI-3 40 MHz 16 bit 160 MB/s 16
Ultra4 SCSI-3 80 MHz 16 bit 320 Mb/s 16

Figure 2: SCSI types
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»  Chipset - refers to the specialized motherboard chips handling communications between
outlying devices and the processor. These come in two classes:

. Northbridge - located closest to the processor, which handles communication
between RAM and AGP and PCI-E slots.

. Southbridge - located furthest from the processor, handling slower devices, such as
PCl, IDE, USB, etc.

»  Basic Input/Output System (BIOS) — a hard-wired software code the computer uses to
prepare the machine for control by the operating system.

. BIOS utilizes a version of non-volatile memory to store these settings, referred to as
CMOS, and connected to a small battery.

. In this context, Firmware refers to the actual software hard-coded on the BIOS,
which can be updated via a process referred to as “flashing.”

Motherboard Selection, Installation, and Upgrade

Motherboards (alternatively, mainboards) are the backbone of any computer system. Without a working
or properly installed motherboard, the computer is just an inert chunk of plastic.

The latest motherboard technology is called PCl Express or PCle. In PCle, the shared bus is replaced with
a shared switch. Each device in the system will have exclusive access to the switch, and the switch will be
able to create point-to-point exclusive communications between devices.

When choosing a motherboard, it is important to carefully consider the following concepts.

Selection of motherboards
Consider the following when selecting a new or replacement motherboard:

The footprint, or size requirements, of the computer case

Compatibility with other devices
»  CPU/Processor

»  Power supply

»  Storage devices

Compeatibility or type of BIOS

Memory needs of the system,
»  How much memory can the motherboard handle?
»  How many modules can the motherboard physically hold?

Number of expansion slots
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e Number and types of ports
» USBslots
»  Firewire slots
»  Serial ports
»  Parallel ports
»  Keyboard and mouse ports
e« Whatintegrated peripherals are included on the motherboard?
»  Network card
»  Video card

» Sound
. Disk controllers (both IDE and, if required, RAID)

e Arethere drivers available for all the on-board components that match the operating system
you want to use?

e Isthe motherboard going to be used in a media center PC? If so, are the television/cable
connections available?

Installation of a Motherboard
There are several things to consider when installing a motherboard:

e Read manual before beginning installation.

»  Note manual settings which may improve compatibility with other components.
»  Examine motherboard schematic for key cable connections: Floppy and IDE or SCSI

controllers, the LED’s for hard disk activity and power, etc.

e Determine the location of pin 1 for each cable connection.

»  Pin 1 will be designated on the motherboard with a square at the base of the pin.
»  The cable connector will usually have an arrow to designate pin 1.

»  Match the arrow to the square for proper installation.

o Install plastic standoffs to the case to keep motherboard from direct contact with it.

»  These should be installed in key places, such as in corners and near expansion slots.

»  Make sure standoffs match the requisite holes on the motherboard.
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e The CPU and heatsink should be installed prior to motherboard installation.

e  Check memory module locations. If these will be in difficult to reach locations (under drive
arrays, power supply, etc.), you should install these before installing motherboard, as well.

e Anydifficult to manage cable attachments should also be made prior
to motherboard installation.

e Attach motherboard to standoffs by using screws of appropriate size and
non-conductive washers.

e« Once motherboard has been secured, attach power supply cables to motherboard.
Power supply cables are keyed for simple installation.

e The motherboard is now ready for expansion cards, hard disks, optical drives, etc.

Motherboard Upgrades

Hardware components contained on the motherboard are not usually end user upgradeable.
However, BIOS and the drivers which manage hardware components can be upgraded.

e  BIOS upgrades:

»  Download BIOS upgrade.
»  Copy upgrade to a floppy or bootable CD.

»  Boot computer with the floppy/CD and upgrade should start automatically. Do not stop
the upgrade process.
e  Driverupgrades:
»  Download driver and expand compressed file.

»  Navigate to System Properties > Hardware > Device Manager to locate the device to be
upgraded. Double click the device and choose the Driver Tab to get the following screen:
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Figure 3:Investigating driver details

e Click on Update Driver and follow the wizard.

Power Supplies

A power supply’s main purpose is to both convert AC power, typically between 120 and 240 volts (V),
into useable power and to convey that useable power adequately throughout all of a computer’s
various components.

e Though power supplies come in a wide variety of form factors for different uses, most conform
to the ATX standard.

o Power supplies are rated based on their maximum output power, measured in watts (W);
most fall between 200 W and 500 W.

o Output leads, from the unit, supply power to the various devices.

Purchasing Power Supplies

e Thefirst consideration is the footprint of the computer case. Any ATX power supply should fitin
any ATX case.

o Consider power supply specifications, such as wattage, voltage and the number of connections
available for internal devices.

o Notall power supplies are created equal — higher prices mean better quality components.
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Installation of Power Supplies

Power supplies for PCs range in size from 200 to over 1000 watts.To replace a defective power supply
or to upgrade to a larger capacity power supply, purchase a similar form factor power supply of equal
or greater wattage.

Upgrade/install a power supply

1.

Disconnect all power connectors from devices.

2. Disconnect ATX power connector from motherboard.
3. Unscrew and remove the old power supply from the PC.
4. Insert and attach the new power supply.
5. Connect all new power connectors to devices.
6. Connect ATX power connector from the motherboard.
7. Plug the computer power cord into the power socket on the back of the case
(specifically, the back of the power supply).
a. Although the default setting should be 110V - 120V (standard for North America),
some power supplies can be switched to 220V - 240V.
b. Double-check the back of the power supply and ensure the switch, if present, is set to
110V - 120V if used in North America.
8. Power on the PC.
Processors

If one can visualize the motherboard as the backbone of a computer system, then it is appropriate to
imagine the processor as the brain of a computer system. The central processing unit (CPU) performs all
data processing and instruction interpretation that is vital to the operation of a computer.

Virtually all personal computers utilize one of two brands of processor chips:

» AMD and Intel.
» Inreality, there is very little difference between the two chips, aside from basic architecture
and pin structure and the general acknowledgement that Intel processors run slightly

cooler than AMD processors.

»  Processor choice should ultimately be made based on price and features.

CPUs can potentially support a number of various chip technologies, described below:

»  Hyper-threading - the utilization of otherwise idle execution units to improve the over-all
reaction and response time of the CPU.

»  Dual-core - refers to a single processor which possesses two independent microprocessors.

»  Throttling - also known as clamping, cuts the amount of CPU time used on applications
which stall the computer.
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»  Micro Code (MMX) - a CPU instruction set, designed by Intel, which allows for the CPU to
“package” larger instructions into smaller pieces, or microprograms.

»  Overclocking - the process of overriding a CPUs designed clock speed in favor of faster
clock speeds, which in turn provides better performance.

»  Cache - a designated set of smaller, faster memory units, utilized by the CPU, to perform
frequently utilized instructions faster.

» Voltage Regulator Module (VRM) - the device which provides the proper amount of
power to a CPU.

»  Most processors today come in a 32-bit format, with 64-bit processors slowly finding use in
academic and corporate institutions. The essential difference between the two formats lies
in their ability to handle mathematical calculations. 64-bit processors can simply handle
larger numbers and can be more efficient with smaller numbers.

A note on CPU speed

The speed of a CPU is a somewhat amorphous subject. The clock speed, expressed in terms of cycles per
second, or hertz, is an expression of how fast a CPU performs its most basic functions. Of course, most
processors run in excess of a billion cycles per second, or in GHz. At these speeds, the clock speed is
really only helpful in comparing processors in the same family (i.e. between two Pentium 4 chips, or two
Athlons). Other factors also contribute to a CPU’s overall speed and performance, such as the kind and
quantity of cache memory or the size of the data bus. A software benchmark test is the only real reliable
way to compare the speeds of processor chips.

If the motherboard is the backbone of any PC, the Processor is the brain. Processors can be purchased
that are single or dual core. Dual core processors theoretically provide twice the processing power of the
single core cousins. Consider the following concepts.

Installation of the CPU

First, consider the type of CPU being used in the installation. AMD CPUs and Intel socket 478 CPUs have
pins attached to the CPU. Intel’s socket 775 CPUs attach to pins on the motherboard. The following
section details installation procedures for both types:

To install the AMD or Intel Socket 478

e  Ground yourself with a wrist strap and open the case.
o Lift socket lever up until it locks upright.
e Align CPU notch with the same notch on the motherboard sockets.

e  Match up pins on the CPU with the motherboard slot and let the CPU down; do not force the
CPU down.

e  Pressing the socket lever down finishes seating the CPU; slide the lever under the retaining clip.
e Heatsink and fan should be installed next.

o Align the hooks on the heatsink with the brackets around the CPU socket and hook one side
first, followed by the next. It should click into place.

e  Connect the CPU fan to the power supply.
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To install the Intel Socket 775

e« Remove the cover on the motherboard socket.

o Lift the lever and metal flap, providing enough room to set the CPU in place.

e Match the notch in the corner of the socket with the same on the CPU.

e Setthe CPU in the socket, lower the metal flap, close, and lock the socket lever.

e The heatsink fits into four holes and is secured by twisting four locking clips.

Memory

RAM, or simply memory, is volatile storage space the computer uses to load active programs. Since RAM
is accessed randomly, rather than sequentially, programs loaded into memory can be loaded quickly
and used more efficiently. Since proper RAM choice and installation is vital to proper PC operation,

it is important for technicians to understand the difference between various types of RAM and the
technologies they use. Refer to Figure 4 for a list of memory types and their pin sizes.

RAM Type Pin Size
DRAM 72-pin SIMM
SDRAM 168-pin DIMM
DDR 184-pin DIMM
DDR-2 240-pin DIMM
RAMBUS 184-pin RIMM

Figure 4: RAM types

Memory Types

e SRAM - Static memory that retains information as long as power is applied to it; this is used
almost exclusively in CMOS applications.

o« DRAM - Dynamic memory that requires refreshing in order to retain information; this is
the most common type of RAM, and all other types of system memory RAM are based
on this concept.

e« SDRAM - DRAM which synchronizes with clock signals from the system bus and processor,
making it more efficient.

o Double Data Rate (DDR) - SDRAM which transfers information twice on the same clock
signal, effectively doubling its bandwidth. DDR-2 works on the same principle and has some
improvements to further increase bandwidth and transfer speed.

o RAMBUS - Another double data rate DRAM designed specifically by the Rambus Corporation,
this type of RAM operates slightly faster than previous DRAM formats. It is also very expensive,
produces much more heat and has a slower latency time.

o Dual-Channel Memory - This type of memory is enhanced, on motherboards which support
it, with two 64-bit data channels, resulting in an incredible 128-bit bandwidth. This type of
memory must be installed in matched sets. Motherboards supporting this type of memory will
have color-coded memory slots.
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Figure 5: RAM modules

Operational Characteristics

Memory Chips - the individual memory chips on the RAM module and come 8, 16, 32 or 64-bit
in size. Generally speaking, higher quality RAM modules use larger and fewer memory chips.

Parity — a simple form of error checking that attaches a bit to transferred data. Parity is not error
correcting, so data deemed corrupt by the parity bit is discarded and must be retransmitted.

ECC - uses slightly more information to not only detect errors, but correct them at the point of
transmission. Because the instructions are more complex, ECC RAM can be somewhat slower
than non-ECC RAM and will also be more expensive, due to the complexity of construction.

Sometimes RAM modules come rated as either single- or double-sided. Contrary to popular
opinion, this has nothing to do with the placement of the memory chips. Rather, it has to do
with how much of the RAM module is given over to transmission space. A single-sided RAM
appears to the motherboard as one 64-bit area, regardless of how many chips are actually on
the module. A double-sided RAM appears as two 64-bit areas.

PrepLogic

Practice Exams « Video Training « Mega Guides ¢ Printables « Audio Training


http://www.preplogic.com/default.aspx
http://www.preplogic.com/default.aspx
http://www.preplogic.com/products/exams/view-practice-exams.aspx
http://www.preplogic.com/products/video/view-video-training.aspx
http://www.preplogic.com/products/mega-guides/view-mega-guides.aspx
http://www.preplogic.com/products/printables/view-printables.aspx
http://www.preplogic.com/products/audio/view-audio-training.aspx

Mega Guide - A+ Practical Application (220-702) www.preplogic.com « 1-800-418-6789

Common SDRAM Memory Module Speeds and Formats

Format Frequency = Bandwidth Pins Volts
PC-66 66 MHz 0.5 GB/s 168 33
PC-100 100 MHz 0.8 GB/s 168 33
PC-133 133 MHz 1GB/s 168 33
PC-1600 / DDR-200 100 MHz 1.6 GB/s 184 25
PC-2100 / DDR-266 133 MHz 2.1 GB/s 184 25
PC-2700 / DDR-333 166 MHz 2.7 GB/s 184 25
PC-3200 / DDR-400 200 MHz 3.2GB/s 184 25
PC2-3200 / DDR2-400 200 MHz 3.2GB/s 240 1.8
PC2-4200 / DDR2-533 266 MHz 4.3 GB/s 240 1.8
PC2-5300 / DDR2-667 333 MHz 5.3 GB/s 240 1.8
PC2-6400 / DDR2-800 400 MHz 6.4 GB/s 240 1.8

Figure 6: RAM characteristics

Laptop Memory Modules

Laptop SO-DIMMs use the same memory technology as desktop computers. However, their small size uses
fewer pins.While the modules above feature 168, 184, and 240 pins, their laptop SO-DIMM equivalents use
only 144 or 200 pins.

Rambus Memory Modules

Direct Rambus DRAM, often called RDRAM, is a format of memory that uses Rambus Inline Memory
Modules (RIMMs). Once popular on early Pentium 4 systems, RDRAM could provide 1.2 GB/s to

6.4 GB/s of bandwidth. DDR and DDR2 SDRAM have since replaced RDRAM in new high-
performance motherboards.

Troubleshooting Memory
Memory
e The symptoms of memory problems can be extremely varied. If bad memory is suspected,
a hardware or software memory tester can accurately diagnose it.

e  Older RAM modules will require installed modules to be in matched sets. If this is true for
the computer, ensure that the modules are the same speed and size, and are installed in the
correct slot.

e Make sure modules are properly seated.

e Listen for BIOS Beep Codes. The following table details some BIOS beep codes
for memory failures.

PreplLogic Practice Exams « Video Training « Mega Guides ¢ Printables « Audio Training


http://www.preplogic.com/default.aspx
http://www.preplogic.com/default.aspx
http://www.preplogic.com/products/exams/view-practice-exams.aspx
http://www.preplogic.com/products/video/view-video-training.aspx
http://www.preplogic.com/products/mega-guides/view-mega-guides.aspx
http://www.preplogic.com/products/printables/view-printables.aspx
http://www.preplogic.com/products/audio/view-audio-training.aspx

Mega Guide - A+ Practical Application (220-702)

Beep Code Meaning
AMI BIOS
1 Beep Memory Refresh Failure
2 Beeps Memory Parity Error
3 Beeps Base 64k Memory Failure
Award BIOS
Endlessly Repeating Beeps Memory Error
Phoenix BIOS (dashes indicate a pause)
1-3-1 Memory Refresh Failure
1-3-2 Base 64k Memory Failure
1-4-2 Parity Error
4-3-1 RAM Test Failure

Figure 7: Memory-related BIOS beep codes

Purchasing Memory

Check the type and speed of memory the motherboard uses.
Note the maximum amount of memory the motherboard can access and physically hold.
If purchasing dual core memory, be aware of the following caveats.

The DIMM configuration must be matched in each channel in the following ways:

»  The modules must be the same size (512MB, 1GB, etc.).

»  The modules must share the same DRAM technology, such as 128 megabit, 256 megabit
or 512 megabit.

»  The modules must be the same DRAM bus width.
»  The modules should each be either single-sided or double-sided.

»  Memory channel A and memory channel B must be matched.

Installing Memory

1.

Remove any old memory by pressing down on the clips located at each end of the
memory socket, which will eject the modules.

Locate the lowest numbered open slot (i.e. DIMM 0, DIMM 1, etc.).

Align the notches at the bottom of the module so it matches the configuration of the slot.
With the ejector clips open, slide the memory into the slot and press down.

The module will force the ejector clips to close, locking the memory module in place.

Turn computer back on, insuring that the BIOS recognizes the new memory.
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Upgrading Memory

Take note of the number of open memory slots, the maximum amount of memory the system will hold,
and the type and speed of memory currently in the system. If you are adding, instead of replacing,
you want the new memory to be the same speed and type as the old.

Virtual Memory

To most end-users, virtual memory is the most occult feature of Windows. It's not that it is difficult to
change or use, only that most users don’t know what virtual memory is exactly or how to properly set it up
on their computers.

Essentially, virtual memory is Windows' way of taking some operating system tasks off of the actual
physical memory’s workload. It does this by partitioning off hard drive space and dumping information
into a special file called the swap or paging file. It is important to understand that, though virtual
memory adds to the computer’s overall memory, it does not take the place of physical RAM. Virtual
memory is limited by its inclusion on the hard drive, which cannot be accessed as quickly as regular
RAM. Making sure that the paging file is set to the proper size and settled in a good place can drastically
improve the performance of a PC. Consider the following:

e Ingeneral,virtual memory should be set somewhere between 2x and 2.5x physical memory.

e The pagefile,if possible, should be placed on the same partition as the operating system.

e Toaccess Virtual Memory settings, use the following procedure:

»  Right-click My Computer and choose Properties.

»  Click the Advanced Tab.

Systemn Restore I Automatic Updates I Remate I
Genersl |  ComputerName | Hardware Advanced

You must be logged on as an Administrator to make most of these changes.

r~ Pedformance
Wisual effects, processor scheduling, memaory usage, and virtual memorny

Settings

r~ User Profiles
Deshkiop settings related to your logan

Settings

 Startup and Recovery
System startup, system failure, and debugging information

Rk

Settings

Environment Variables | Error Reporting |

oK | canead | s |

Figure 8: System Properties dialog box
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» Inthe first box, under Performance, click the Settings button.

Performance Options e |

Visual Effects  Advanced |Daia Execution Prevention I

Processor scheduling

By default, the computer is set to use a greater share of
processor ime to run your programs.

Adjust for best performance of;

{* Programs {~ Background services

—Memaory usage

By default, the computer is set to use a greater share of
memory to run your programs.

Adjust for best performance of:
{* Programs ™ System cache

—Virtual memory

A paging file is an area on the hard disk that Windows uses as
if it were RLAM,

Total paging file size for all drives: 1536 MB

Change |

oK I Cancel Apply

Figure 9: Performance Options dialog box

» Inthe bottom box, under Virtual Memory, click the Change button.
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Drive [Volume Label] Paging File Size (ME)
1536 - 3072

—Paging file size for selected drive

Drive: C: [05]
Space available: 32736 MB
% Custom size:

Initial size (ME): I 1535
Maximum size (MB): I 3072

" System managed size
" No paging file Set

~Total paging file size for all drives
Minimum allowed: 2MB
Recommended: 1533 MB
Currently allocated: 1536 ME

oK I Cancel

Figure 10: Virtual Memory dialog box

»  Guide the user through the process of changing the virtual memory file size. The computer
will ask for a restart before any changes are made permanent.

Adapter Cards

Adapter or expansion cards allow the user to create extra functionality and inputs for a computer.
Below are some examples of common adapter cards.

e« Video Cards - adds an extra processor and RAM devoted to processing video information.
They come in three types, related to the type of motherboard slot types: PCI, PCI-E and AGP.

e Multimedia cards come in a wide variety of uses and standards.

»  Sound Cards - these typically add some extra sound functionality, above and beyond basic
sound production, such as surround-sound capabilities, digital audio processing, etc.

» TV Tuner Cards - these act like a cable box for your computer, accepting input from coaxial
cable or antenna, to produce television signals on screen.

o Input/Output Cards — adds extra ports and connections, either internally or externally. SCSI,
USB, FireWire and Serial I/O cards are among the most common.

« Communications Adapter Cards — network identification cards (NICs) and modems are good
examples; these cards allow the computer to transmit and receive data from other computers
and networks.
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