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SCSI chain. For external devices, each device plugs into the next connector in line, with the first device 
plugging into the adapter. For example, when you have three SCSI devices installed, you should 
configure the devices with ID 0, 1, and 2 and should terminate the chain properly. 

To distinguish between devices, each device is assigned a unique device ID. A device ID is a number 
between 0 and 7, or 0 and 15 for newer SCSI specifications. If the IDs are not unique, the SCSI chain will 
not work. The adapter itself is considered a device and must be assigned an ID. Therefore, each SCSI 
adapter supports eight IDs including the adapter itself. Newer version SCSI adapters support 16 IDs.  

The first and last devices in the SCSI chain must be terminated. A terminator is a circuit that electrically 
loads the SCSI signal cable and prevents unwanted signal reflections from the ends of the SCSI chain. 
An un-terminated SCSI chain is unreliable. 

Table 1-1 provides a summary of SCSI versions and their characteristics. 

 

SCSI Version Width of Bus 
Speed (Mega 

Bytes per 
second) 

Total Cable 
Length Usable 

(meters) 

Interface 
Connector 

Maximum 
Number of 

Devices 
Supported 

SCSI-1 (narrow 
SCSI) 

8 bits 5 MBps 6  50-pin Centronics 
or DB 25 

8 

Fast SCSI-2 (narrow 
SCSI-2) 

8 bits 10 MBps 3 50-pin high density  8 

Fast Wide SCSI-2 16 bits 20 MBps 3 68-pin high density 16 

Ultra SCSI (SCSI-3 
variant) 

8/16 bits 20 MBps 1.5 50-pin high density 8 

Wide Ultra SCSI 
(SCSI-3 variant) 

16 bits 40 MBps 1.5 68-pin high density 8 

Wide Ultra2 SCSI 16/32 bits 10 MBps 6 68-pin high density 16 

Ultra 2 SCSI (SCSI-
3 variant) 

16 bits 80 MBps 12 (LVD 
signaling) 

68-pin high density 8 

Ultra 3 
SCSI/ULTRA160 
(SCSI-3 variant) 

16 bits 160 MBps 12 (LVD 
signaling) 

68-pin high density 16 

Ultra 3 SCSI/ 
ULTRA320 (SCSI-3) 
variant) 

16 bits 320 MBps 12 (LVD 
signaling) 

80-pin high density 16 

Table 1-1: SCSI Specifications 
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Install, Configure, Optimize, and Upgrade personal computer 
components 

Scope 

Configure IDE devices. Install and configure motherboards, power supply, central processing unit (CPU), 
memory, display devices, input devices, adapter cards, and cooling systems.  

Focused Explanation 

A variety of internal components constitutes a typical computer. All internal components are inside the 
system unit case. The process for installation of the different components involves some similar and 
dissimilar steps. You can install and configure IDE devices, motherboards, power supplies, CPUs, 
memory, display devices, input devices, adapter cards, and cooling systems. 

Configure IDE Devices 

The early IDE specification evolved to Enhanced IDE (EIDE), and the AT Attachment 2 (ATA 2) 
specification. Current ATA specifications include ATA66, ATA100, and Serial ATA. Although the original 
IDE specification is long obsolete, the term IDE is still in use and typically refers to the current ATA 
specifications. 

ATA drives use a 40-pin ribbon cable to connect to the interface. Typically, the motherboard has two IDE 
controllers, a primary controller and the secondary controller. You can connect two devices to each 
controller. If two devices are connected to a single IDE controller, then one drive must be designated as 
the master and the other designated as the slave through jumpers on the drives.  

If you connect a hard disk drive on the secondary controller and there are no other devices on that 
controller, then you should configure that drive as a master device by setting jumpers on the drive 
assembly. 

Jumper settings on a specific drive identify the role of that drive, as master or slave, to its host computer. 
An exception to this rule is when an EIDE drive provides a jumper setting named Cable Select. The Cable 
Select setting determines the role of the drive based on the connector location on the cable; one 
connector is the master connector and the other connector is the slave connector. The Cable Select 
setting will work only when a special cable is used and when the controller is capable of supporting this 
setting. The Basic Input/Output System (BIOS) must also support Cable Select, and that setting must be 
enabled within the Complementary Metal-Oxide Semiconductor (CMOS) setup. 

The best way to ensure that two IDE hard disk drives will be compatible is to use two identical disk drives, 
which means that both drives are the same model and from the same manufacturer. Two drives 
connected to one IDE cable must be configured as either master/slave or as Cable-Select. The default 
jumper setting for most IDE drives is either Master or Slave; however, some IDE drives are jumpered as 
Cable Select. 
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Power Supply Problems 

The most probable cause of a dead system is the power supply. The power supply is the only source of 
power to the computer other than the CMOS battery, which supplies only enough power to maintain the 
CMOS settings. If you experience a dead system, test the power supply with a voltmeter to determine 
whether the power supply has failed. If it has failed, replace it with a known-good unit. It is not 
recommended that you attempt to repair a failed power supply because it is usually much easier, safer, 
and cheaper to replace the failed unit with a new one. 

Note: When you are moving a computer to a European country, you must check the correct power 
adapter for that country. This is because European countries use different types of power adapters and 
power ratings. Many modern power supplies support different power ratings and can usually be changed 
between the ratings using a switch located on the power supply.  

Usage of Instruction Manuals 

Almost every product comes with an instruction manual in form of a printed book or in a CD. It is 
important that you read the installation process of the device suggested by the manufacturer. An 
improperly installed or misconfigured device may lead to system instability, failure, or harm other 
components. 

 

Diagnostic and Troubleshooting Tools 

A number of tools and equipments are available to diagnose and troubleshoot hardware problems.  

 

Table 1-3 depicts various tools and equipments: 

Tool or Equipment Description 

Basic hand tools Includes various types of screwdrivers, tweezers, clampers, 
needle-nose pliers, wire cutter or stripper, and other tools to 
disassemble or reassemble a computer or its components.  

Electrostatic discharge 
(ESD) protection kit 

Includes a wrist strap and mat to protect the computer components 
from static electricity. 

Multimeter An electronic troubleshooting equipment. This equipment comes in 
an analog or a digital form and is used to measure electric pulses 
of voltage. Ir can assist you in diagnosing and troubleshooting 
hardware-related power problems.  
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Perform Preventive Maintenance of Personal Computer Components 

Scope 

Discuss preventive maintenance procedures, such as power backup solutions, cleaning computer 
components, and cleaning display devices and input devices. Discuss software tools, such as DEFRAG, 
and cleaning optical and tape drive heads. Discuss procedures used for thermally sensitive devices, such 
as motherboards, CPU, adapter cards, and memory. 

Focused Explanation 

Every personal computer component has individual functions to perform hence preventive maintenance 
of every component needs a different approach. The CPU, motherboard, monitor, mouse, printer, 
keyboard and all other components should be treated as a different entity, and care should be taken on a 
regular basis for the proper functioning of these devices. Even the smallest amount of dust that is barely 
visible to your naked eye can cause serious damage on the internal computer components. Accumulated 
dust will eventually lead to an overall breakdown by overheating and premature decay. Dust may also 
cause electricity conduction, resulting in a short circuit at any time. 

Preventive maintenance procedures 

Preventive maintenance deals with performing maintenance procedures to prevent failure of the computer 
system. Most preventive maintenance procedures deal with keeping the computers clean, cool, and 
performing regular software housekeeping. 

Power Backup Solutions 

It is recommended that you safeguard your personal computer by providing a proper power source. The 
working life of all the personal computer components can be extended if you provide clean and 
uninterrupted power to your system. You can do this by using an uninterruptible power supply (UPS), 
power strip, or surge protector, preventing damage to electronic components from transients and surges. 
All of these devices provide cleaning and stabilizing raw power from a standard power outlet before it 
enters the power source of your computer. These devices not only help protect the devices connected to 
them, but also allow additional devices to be connected to one standard power outlet. A UPS prevents a 
computer from failing when brownouts regularly occur by providing backup battery power. 

Cleaning Computer Components 

Over time, dust accumulates on components. To clean the case externally, you can use a cloth 
dampened with water or a mild cleaning solution to wipe away the dirt. To clean the case internally, you 
need to open the case and use a can of compressed air to blow away the dirt accumulating inside the 
case. Use standard ESD precautions to protect against ESD damage. Ensure that your case has enough 
space inside to allow free airflow. Ideally, you should have at least one fan fitted in the case to circulate 
the hot air that accumulates inside the case. Proper cooling ensures that you get maximum performance 
from your devices. 
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Laptops and Portable Devices 
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Identify Fundamental Principles of Using Laptops and Portable 
Devices  

Scope 

Discuss different types of portable devices. Understand laptop-specific communication options, input 
devices, and LCD components.  

Focused Explanation 

A portable computer is a small computer that can perform all the tasks of a desktop computer. Portable 
computers are compact and light in weight, which makes it easier to carry them from one place to 
another. Notebooks, Tablet PCs, and Personal Digital Assistants (PDAs) are different types of portable 
computers. A Palmtop is a portable computer that is smaller in size and weight than a notebook PC. 
Portable computers use a battery or Alternating Current (AC) adapter as a source of power. 

Introduction to Portable Devices 

Portable computers are similar in functionality to desktop computers. The primary difference between the 
two computer types is portability. Many types of portable computers are available such as notebooks, 
PDAs, and Tablet PCs. 

Laptops/Notebook PCs 

Laptops or notebook PCs are portable computers and can be more useful than desktop computers. 
Notebooks are useful for people who do a lot of traveling. Notebooks operate on battery or on power 
through an external AC adapter. The external AC adapter is also used to charge the battery. These 
portable computers are designed in such a way that they consume less power. 

Tablet PCs 

A Tablet PC is a small portable computer. It has a touch screen that is used to operate a computer. The 
stylus is a pointing device, in the shape of a pen, used to point and write on touch screens. Tablet PCs 
are smaller in size and weight than notebook computers. A Tablet PC has two main forms: the convertible 
form that comes with an integrated keyboard and the slate tablet form with a plug-in keyboard. All inputs 
to a Tablet PC can be accomplished by using a stylus on a touch screen or by a plug-in keyboard.  In 
2002, Microsoft released Microsoft Windows XP PC Tablet edition operating system for Tablet PCs.  This 
version of Windows was different from original Windows XP editions. The Microsoft Windows XP PC 
Tablet edition operating system assists users by allowing them to work in Windows using a stylus and to 
input text in handwriting. 

PDA 

PDAs are small handheld devices that can perform many tasks similar to the tasks performed by 
notebook computers. You can browse the Internet, play games, send and receive e-mail messages, and 
perform a variety of tasks on PDAs. PDAs have a memory card or a Secure Digital (SD) card that stores 
the data. PDAs have a touch screen for user interaction and a detachable stylus to operate.  
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Install, Configure, Optimize, and Upgrade Laptops and Portable 
Devices  

Scope 

Learn to upgrade portable computers. Discuss hot-swappable devices. Learn the procedure to remove 
portable devices and configure wireless on notebooks.  

Focused Explanation 

There are accepted methods of installing and upgrading components in portable computers and devices. 
If proper procedures are not followed, it is easy to damage these components. Before opening the case of 
a portable device, you should check the status of the warranty. If the warranty is still in effect, the case 
should only be opened by the company who warrants the portable device. If the warranty is no longer in 
effect, any qualified technician can do the work. If the case is opened during the warranty period by an 
unauthorized person, the warranty is voided. 

Upgrading Laptops 

Laptop upgrades are difficult as compared to desktop computer upgrades. The components designed for 
desktop computers are universal and can be used in any computer. However, upgrading laptops is 
comparatively more complex because many laptop components are not universally compatible. When 
replacing laptop components, compatibility is a concern.  You can replace laptop components, but they 
should be of same make and model as the original component installed on the laptop. 

If you want to upgrade the processor of a laptop, you may have to replace the motherboard, which makes 
laptop upgrade more expensive.  

Note: While performing an upgrade on a laptop, you should first disconnect the power supply by both 
unplugging the AC adapter and removing the battery.  

To improve the performance of a portable computer, you can upgrade the memory. Before upgrading a 
computer’s memory, you must first determine the existing memory capacity, the type of video memory 
used, and the maximum memory the computer can support. To determine the existing memory capacity, 
you can use the Basic Input/Output System (BIOS) or the Windows System Information tool. You must 
also determine whether your laptop is using a shared video memory or a dedicated one. Shared video 
memory is integrated on the notebook’s motherboard and uses the main memory. If you upgrade the 
main memory of a notebook computer, the shared memory will not change because the shared memory 
is fixed. For example, if a notebook has a main memory of 512 MB and a maximum shared video memory 
of 128 MB, upgrading the  main memory to 1GB will not assist in increasing the shared video memory. 
Portable computers with shared video memory have an upgrade limitation.  

Introduction to Hot-Swappable Devices 

Hot-swappable devices are devices that can be connected to desktop computers or portable computers. 
The main function of hot-swappable devices is that they can be connected to a notebook computer while 
it is powered on. You do not have to power off the notebook while installing hot-swappable devices. 
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Configuring Wireless on Laptops 

Wireless devices on portable computers are used to connect to a wireless network or the Internet. The 
802.11b wireless standard is the most widely accepted standard for wireless local area networks 
(WLANs). WLAN connectivity requires wireless network adapters to be installed on a portable computer. 
Notebooks that are equipped with a wireless network connection can be used for Internet connectivity or 
communicating with other wireless devices in a WLAN. The wireless network adapters are available in the 
form of built-in adapters or PCMCIA cards that can be attached to notebooks. The connectivity in a WLAN 
is established using wireless access points. Each access point has a designated range through which it 
can allow users to connect. 

If you have installed Windows XP Professional on the notebook, the operating system automatically 
detects the wireless adapter card and installs the required device driver for the card. You then need to 
assign the IP address to a wireless adapter card in the wireless network adapter card’s Properties dialog 
box from within the Control Panel.  

While configuring wireless on a notebook computer, you should first check the hardware switch to 
activate or deactivate wireless. If the hardware switch is set to deactivate, you should set it to activate to 
establish a successful wireless connection using the portable computer.  

Note: If you are unable to connect to the Internet using a static IP address while traveling, you should 
configure an alternate TCP/IP configuration. You do this by accessing the Alternate tab of the TCP/IP 
Properties dialog box and configuring the alternate configuration to obtain IP address information 
automatically using Dynamic Host Configuration Protocol (DHCP).   
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Operating Systems 
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Install, Configure, Optimize, and Upgrade Operating Systems 

Scope 

Understand deployment methods and other tools used in deploying a Windows operating system. 
Understand Windows Update and Service Packs. Learn and discuss procedures and utilities used to 
optimize operating systems. 

Focused Explanation 

Depending on the requirements, you can use appropriate automated deployment methods and tools to 
install Windows operating systems such as Windows XP Professional. You can use the Bootable CD-
ROM, unattended installation, System Preparation (Sysprep), Remote Installation Services (RIS), and 
Systems Management Server (SMS) as deployment options and tools. 

To improve the security of an operating system, you should perform regular and periodic updates. 
Windows provides the Windows Update feature to allow you to improve the security of the operating 
system. The Windows operating system includes utilities, such as virtual memory, Disk Cleanup, 
Services, Startup and Applications, that allow you to optimize operating system performance. 

Automated Deployment Methods and Tools 

When deploying Windows operating systems, such as Windows XP Professional, automated deployment 
methods and tools assist in minimizing the administrative effort. These options and tools also allow you to 
customize the operating system deployment according to your organization’s requirements.  

Table 3-1 describes various deployment methods and tools.   

Deployment Option an Tool Description 

Bootable CD-ROM This method is typically used to perform clean installation and upgrades by 
using a CD that contains the operating system image created by using the 
Sysprep tool or other image tools. To deploy an operating system by using a 
bootable CD-ROM, you require a CD-ROM drive on each computer. 

Unattended installation This method uses scripts to run the Setup and is typically used for installing 
Windows XP Professional on a large number of client computers that have 
different hardware and software configuration. 

Sysprep This tool is used to capture an image of a configured client computer so that 
you can transfer that image to multiple client computers by using a third-party 
tool. The Sysprep tool prepares a disk image for duplication. This tool allows 
you to deploy Windows XP Professional without any user interaction and in a 
reduced deployment time. 
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Identify Tools, Diagnostics Procedures, and Troubleshooting 
Techniques for Operating Systems 

Scope 

Demonstrate the ability to recover operating systems. Understand various system tools of Windows XP 
operating system. Identify and resolve common operational problems. Recognize and resolve common 
error messages and codes. Use diagnostics utilities and tools to resolve operational problems. 
Troubleshoot video card and display problems. Troubleshoot Internet Explorer security and firewall 
problems. Troubleshoot Internet connectivity problems. 

Focused Explanation 

Windows operating systems provide you with various tools and diagnostic and troubleshooting 
procedures to resolve operating system problems. Using these tools and diagnostic and troubleshooting 
procedures, you can recover an operating from a failure, resolve error messages and other operational 
problems.  

Recovery Options for Windows Operating Systems 

Windows operating systems provide various recovery options such as boot options, Recovery Console, 
Emergency Repair Disk (ERD), Automated System Restore (ASR), and System Restore.  

Boot Options 

Windows operating systems, such as Windows 9x, Windows 2000, or Windows XP, provide various boot 
options that typically assist you in recovering your computer from a failure caused by a corrupt driver or 
an application. When you use any of the boot options to start your computer, a minimal set of drivers are 
loaded. After booting a system using a boot option, you can alter the registry, or load or remove a corrupt 
driver that is causing the problem. To choose the boot options, press the F8 key when starting the 
computer. By pressing the F8 key, the Windows Advanced Options menu appears displaying various 
boot options.  

Table 3-2 depicts boot options available in the Windows XP operating system. 
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Boot Options Description 

Safe Mode Starts the Windows operating system using minimal set 
of device drivers and services.  

Safe Mode with Networking Starts the Windows operating system using minimal set 
of device drivers and services along with the drivers used 
for networking. 

Safe Mode with Command Prompt Starts the Windows operating system using CMD.EXE 
instead of Windows Explorer with minimal set of device 
drivers and services. 

Enable VGA Mode Starts the Windows operating system in 640 x 480 mode 
by using the current video driver. 

Last Known Good Configuration Starts the Windows operating system by using a 
previous good configuration in which the computer was 
working without any problems. 

Directory Service Restore Mode Valid only for Windows-based domain controllers for 
performing directory service repairs. 

Debugging Mode Turns on debug mode in the Windows operating system. 

Enable Boot Logging  Turns on logging when a computer is started using any 
of the Safe Boot options except the Last Known Good 
Configuration option. 

Starts Windows Normally Starts the Windows operating system using normal 
mode. 

Reboot Restarts the computer. 

Return to OS Choices Menu Returns to the Boot Menu on computer running multiple 
operating systems. 

Table 3-2: Windows XP Boot Options 

Recovery Console 

The Recovery Console is a command-line utility that is included in Windows 2000 and Windows XP. If a 
computer fails to boot, the Recovery Console provides access to a system’s hard disk and command-line 
utilities. The Recovery Console can access the volumes on a hard disk regardless of the file system that 
is in use on the volume. The Recovery Console allows you to copy files from a removable media, such as 
a CD-ROM or a floppy disk, to a hard disk. Doing so can help you to replace missing or corrupt files that  
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are required to boot a system. The Recovery Console does not allow files to be copied from a hard disk to 
a floppy disk. You can, however, copy files from one hard disk to another hard disk. 

The Recovery Console also allows you to enable or disable any service that may affect the boot process. 
You can also use the Recovery Console to add, remove, and format a volume. In addition, the Recovery 
Console allows you to fix any errors in the Master Boot Record (MBR), which is the boot sector of a disk. 
You can start the Recovery Console after you start a Windows 2000 Professional computer by using the 
Windows 2000 Professional CD-ROM. To do so, you must press the R key after booting the computer 
with the installation CD-ROM. When the Windows 2000 Repair Options screen is displayed, you must 
press the C key to open the Recovery Console. After you press the C key, you must provide the 
password for a local administrator account on your Windows 2000 Professional computer.  

The Recovery Console is not installed by default. You can install the Recovery Console from the 
installation CD-ROM after the Windows 2000 or Windows XP operating systems have been installed. To 
install the Recovery Console in Windows 2000 and Windows XP, you must perform the following steps: 

1. Click the Start menu button, and then click the Run menu option to display the Run dialog box. 

2. Type CD-ROM drive letter\I386\WINNT32.EXE /CMDCONS in the Run dialog box, and 
click OK. 

3. Complete the Setup instructions to install the Recovery Console. 

To start the Recovery Console, restart your computer and select the Windows Recovery Console from 
the Startup menu. Windows will load the Recovery Console.  

To repair boot problems, you can use the Recovery console command FIXMBR. This command will 
rewrite the MBR if the MBR of the active partition is damaged and Windows cannot start normally. To 
write a new MBR, you should start the Recovery Console, and select the Windows installation that you 
want to repair. Type the command FIXMBR device\harddiskname. Press Enter to write the new 
MBR. 

ERD 

To avoid a situation in which a boot or critical error prevents you from accessing a computer, you should 
create an ERD. An ERD is a Windows NT or Windows 2000 bootable disk that enables you to repair your 
Windows NT or Windows 2000 operating system. An ERD allows you to boot the computer and access 
drives to troubleshoot startup problems. Each operating system uses a different process to create its 
ERD. The disk must be bootable so that you can access the hard disk of a damaged computer through 
the DOS prompt. An ERD should contain the necessary boot files, system Registry files, and Setup log 
files. To use an ERD, you first must boot the computer with a bootable CD-ROM or with setup disks that 
contain the files that are required to boot the computer. 

Note: Windows 9x and Windows Me do not provide an ERD utility. You must use the Setup disk that 
contains the necessary files to boot the computer and repair your Windows 9x and Windows Me 
operating system. 
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2. In the System Properties dialog box, click the Advanced tab and then click the Settings button 
in the Startup and Recovery section to open the Startup and Recovery dialog box. 

3. In the Startup and Recovery dialog box, uncheck the Automatically restart option in the 
System failure section to disable the auto restart feature. 

You could also enable the debug logging feature so that a log file is created when the system is restarted. 
This would enable you to read the log file to discover the error. 

Blue Screen Error 

While the GUI of a Windows operating system, such as Windows NT, Windows 2000, or Windows XP, is 
loading, the computer loads various device drivers for the installed hardware devices. If the GUI fails to 
start, a blue screen appears, and the computer stops responding. This blue screen is commonly referred 
to as the Blue Screen of Death (BSOD). The BSOD displays the error number, the corrupt driver, and a 
list of applications and the memory addresses on which the applications were running. In Windows 9x, 
the screen appears black. This error typically occurs because of corrupt or incorrectly configured drivers. 
The BSOD includes a series of hexadecimal values from the core dump that can be used to interpret the 
cause of the error. 

System Lock-Up 

System lock-ups occur if random access memory (RAM) receives several instructions that must be 
processed simultaneously, thereby exceeding the processing capacity of RAM. An application or a 
process that stops responding to any command might cause a system to lock up. During a system lock-
up, the computer does not respond to any command and stops processing the application or process. To 
resolve such an error, you must restart the computer.  

If an application stops responding, you can forcefully close the application. To resolve these types of 
problems, you must perform the following steps: 

1. Press the CTRL+ ALT+ DEL key combination simultaneously.  

2. Click the Task Manager button to open the Task Manager window.  

3. In the Application tab, select the listed application that has stopped responding, and click the 
End Task button to forcefully close the application. 

If the problem persists, restart the computer and reinstall the application that is causing the error. 
Sometimes, hard drives can be the cause for system lock-up problems. To resolve hard drive-related 
problems, you can run the ScanDisk and Disk Defragmenter utilities. The ScanDisk utility assists in 
identifying errors on hard drives and attempting to repair these errors. This utility examines the disk 
platters for defects and identifies lost clusters. The Disk Defragmenter utility organizes the data in the 
clusters on a volume to be contiguous, enhancing a computer's performance. If the problem persists, it 
could be the result of other hardware issues, such as an overheated CPU or a corrupt RAM. 
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system or if the system files, such as NTLDR, NTDETECT.COM, or BOOT.INI, are missing or 
corrupt. To correct this error, you can replace the NTLDR file by copying it from the installation 
CD-ROM or by upgrading to BIOS that supports NT-based operating systems. If the missing 
NTLDR error occurs during an upgrade, you must boot the computer with a boot disk and run the 
SYS command to transfer the system files. 

Note: The BOOT.INI file is required by the Windows operating system to startup. 

Startup Errors 

After the initial boot process, the system files that are required for starting the operating system are 
loaded. During this phase, you might encounter problems that prevent the operating system from being 
loaded into the RAM. Table 3-5 lists some common error startup errors, their descriptions, and their 
preventive measures. 

Error Description Preventive Measures 

Error in 
CONFIG.SYS line 
XX 

Occurs if the wrong syntax appears in the line 
number depicted by XX in the CONFIG.SYS 
file. 

Edit the CONFIG.SYS file to correct the 
syntax depicted by the line number XX. 

HIMEM.SYS not 
loaded 

Occurs if an incorrect pathname for the 
HIMEM.SYS file is specified in the 
CONFIG.SYS file. 

Edit the CONFIG.SYS file, and specify 
the correct pathname for the 
HIMEM.SYS file. 

Missing or 
corrupt HIMEM.SYS 

Occurs due to a missing HIMEM.SYS file. Replace the HIMEM.SYS file or move 
the file to the correct directory. 

Device/service 
has failed to 
start 

Occurs due to corrupt or missing drivers or 
executable files that are required to start a 
service. 

Replace the corrupt or missing drivers 
or executable files with the correct 
drivers or executables. 

Bad or Missing 
COMMAND.COM 

Occurs when the operating system is not able 
to locate the COMMAND.COM file or the 
COMMAND.COM file is corrupt. 

Replace the COMMAND.COM file or 
move the COMMAND.COM file to the 
correct directory. 

Operating system 
not found 

Occurs when there is a non-bootable floppy 
disk in the floppy drive and the boot order is set 
to boot from a floppy or when the files required 
to boot an operating system are missing. 

Change the boot order to boot from a 
bootable floppy disk or hard drive or 
replace the missing files required to 
boot the operating system. 

Table 3-5: Startup Error Messages 

Various other startup errors can occur if a device or a program is not found in the registry. The registry is 
easily susceptible to corruption because of improper shutdown, manual editing of registry, and corrupt 
system or data files. To resolve registry corruption problems, you must perform regular backups of the 
working system registry, especially before you install a new program or a hardware device on a computer. 
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Tools to Identify and Resolve Common Error Messages and Codes 

You can use tools, such as Event Viewer, Registry Editor, or Windows Error Reporting, to assist you in 
identifying and resolving common error messages and codes. Table 3-6 depicts three main tools that 
assist in identifying errors. 

 

Tool Name Description 

Event Viewer Records application, security, and system events that assist you in identifying errors and 
predict potential system problems. 

Registry Editor Enables you to check and modify the registry. 

Windows Error Reporting Captures software crash data and assists end users in reporting the crash information. 

Table 3-6 Startup Error Messages 

Diagnostics Utilities and Tools to Resolve Operational Problems 

By using appropriate utilities and tools, you can resolve operational problems. You can use bootable 
media, startup modes, documentation resources, and other Windows utilities to troubleshoot and resolve 
operational problems.  

Bootable Media 

To resolve operational problems, such as a boot or critical error that prevents an operating system from 
loading, you should use appropriate bootable media. Bootable media assists in recovering and repairing 
the operating system of a computer. You can create Setup, ERD, or ASR disks, depending on the 
operating system running on the computer. These disks create the necessary files to boot the computer 
and repair the operating system. You can create a Setup disk in Windows 9x and Windows Me, ERD disk 
in Windows NT and 2000, and ASR disk in Windows XP.  

Startup Modes 

Windows operating system provides various startup modes, such as Safe Mode, Safe Mode with 
Networking, Safe Mode with Command Prompt, Last Known Good Configuration, and other startup 
modes. You can use these modes to diagnose and troubleshoot computer operational problems.  

Documentation Resources 

To prevent operational problems, you should use the user manual or the installation manual provided by 
the manufacturer when installing an application or a hardware device. These manuals are in the form of a 
CD-ROM or published material, and provide correct information and procedures about installing an 
application or a hardware device. In case, you encounter any operational problems with an application or 
a hardware driver, you can also use their respective manuals to troubleshoot the problem.  
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If a solution to an operational problem is not stated in the manufacturer’s manual, then you can use the 
Web-based resources or the available training materials. To resolve errors and Windows operating 
system problems, you can use the Microsoft Help and Support Web site, 
http://www.support.microsoft.com. You can also use the Web site of the application or hardware device 
vendor for technical support on operational problems or can search for more information on the Internet. 
Training material provides a good source of information to assist you in identifying and resolving 
operational issues.  

Task Manager  

Task Manager allows you to view a list of applications and processes running on a computer. You can 
use Task Manager to end the applications or processes that have stopped responding. Task Manager 
can also be used to assess the activity of running processes and to view graphs and data on the CPU 
and memory usage. 

Device Manager 

Device Manager displays all the hardware devices attached to a computer. By using Device Manager, 
you can view and modify the properties of attached hardware devices, such as type of devices in the 
computer, IRQ ports used, the amount of memory allocated to the device, and the status of the device. 
Device Manager also allows you to update, roll back, or uninstall the drivers installed on a computer.  You 
can also use Device Manager to troubleshoot device driver-related problems. Device Manager displays a 
yellow question mark (?) icon, a yellow exclamation (!) mark, or a red cross (X) in front of the device that 
has problem. The yellow question mark (?) icon states that a device has been detected by the operating 
system. However, the driver for that device is not installed. The yellow exclamation (!) mark states that the 
device is not working correctly. The red cross (X) icon indicates that you have disabled the device.  

Recovery CD-ROM / Recovery Partition 

A recovery CD-ROM contains a complete copy of the entire contents of a hard drive in its factory default 
state. Computer manufacturers provide the recovery CD so that the end user can quickly and easily 
restore their computers to its factory default state from a failure without having to worry about installing 
individual software or device drivers.  

Similarly, a recovery partition is a separate partition on a hard drive that contains necessary files that are 
required to recover a computer from a failure. A recovery partition is commonly found in modern desktop 
and laptop computers. Manufacturers of portable and desktop computers ensure that they provide a 
recovery partition with the computer that will assist the end users or the technicians in recovering the 
computer from failures.  

Remote Desktop Connection and Remote Assistance 

You can access a computer’s desktop environment from a remote computer using the Remote Desktop 
feature in Windows XP Professional. Windows 95, Windows 98, Windows ME, Windows NT 4, and 
Windows 2000 support the Remote Desktop Connection client software included with Windows XP 
Professional. The Remote Desktop Connection application is automatically installed during the installation 
of Windows XP Professional. The Remote Desktop Connection application uses Remote Desktop 
Protocol (RDP) 5.1 to remotely connect to a Windows XP Professional or a Windows Server 2003 
computer running Terminal Services. 
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Only one client can connect remotely to a Windows XP Professional Remote Desktop at a time. 
Operating systems that do not have Remote Desktop Connection installed can use Remote Desktop Web 
Connection. Remote Desktop Web Connection allows a client to access a Windows XP Professional 
desktop without the Remote Desktop Connection client software installed on the client computer. You 
have to explicitly install Remote Desktop Web Connection on the Windows XP Professional computer and 
enable Internet Information Services (IIS) on your remote desktop. 

The Remote Desktop Web Connection is installed in the %systemroot%\Web\Tsweb directory. The 
computer connecting needs to have TCP/IP network connection and should have Internet Explorer 5, or 
later. Figure 3-1 shows the Remote tab in the System Properties dialog box option that is used to 
enable the Remote Desktop feature in Windows XP. 

 

Figure 3-1: Remote Tab in the System Properties Dialog Box 
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Printers and Scanners 
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Identify Fundamental Principles of Using Printers and Scanners 

Scope 

Understand various types of printer and scanner technologies. Identify printer components. Identify 
interfaces used by printers and scanners.  

Focused Explanation 

Printers and scanners are the most commonly used peripherals for computers. These peripherals play an 
important role in day-to-day business requirements. You must understand the various types of printer and 
scanner technologies and identify the different components, consumables, and print media used by 
printers.  

Types of Printer and Scanner Technologies 

Printers are used to print hard copies of computer files containing text and images on a physical media, 
such as paper or transparencies. Scanners are used to analyze and convert photographs, printed text, or 
objects into computer images. 
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Printer Technologies 

Printers are classified under various printer technologies such as laser, inkjet, or solid ink. Other print 
technologies, such as thermal and impact printer, are used for special-purpose printing.  

Table 4-1 depicts commonly used printer technologies. 

   

Printer Technology Description 

Laser Printer Produces low-cost and high-quality text and graphics on plain paper by using a laser 
beam. The slowest laser printer can print four pages per minute (ppm), and the 
fastest laser printer can print approximately 200 monochrome ppm or more.  

Inkjet Printer A low-cost printer widely used for home and small businesses. An inkjet printer 
produces high-cost and high-quality output using vibrant colors on different physical 
medias, such as regular paper, photo paper, card paper, and other compatible 
medias. Inkjet printers are easy to use.  

Solid Ink Printer Uses solid ink sticks in replace of liquid ink or toner cartridges. Solid ink printers, 
also referred to as phase-change printers or thermal transfer printers, melt solid ink 
sticks before printing a paper. 

Thermal Printer Uses a special heat-sensitive paper, also known as thermochromic paper or thermal 
paper. A thermal printer prints by heating regions of the special paper. This type of 
printer technology is typically used in ATMs and gasoline dispensers. A major 
drawback of a thermal printer is that you cannot use the output of a thermal printer 
for archiving. 

Impact Printer Uses action similar to a typewriter to transfer ink to the print media, such as paper. 
There are various types of impact printers: Typewriter-derived, Teletypewriter-
derived, Daisy wheel, Dot matrix, and Line printers. 

Table 4-1: Commonly Used Printer Technologies  
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Scanner Technologies 

Scanners use various technologies, such as drum, hand-held, flatbed, planetary, and 3D scanners. 
However, a flatbed scanner is the most widely used scanner technology for home and business 
requirements.  

Table 4-2 depicts various scanner technologies. 

 

Scanner Technology  Description 

Drum Scanner Captures image information by using photomultiplier tubes (PMT). In a drum 
scanner, the image to be scanned is mounted to an acrylic cylinder, also referred as 
the scanner drum. This drum rotates at a high speed and passes in front of precision 
optics. Precision optics then delivers the image information to the PMTs. 

Hand-held Scanner Captures image information by using a charge-coupled device (CCD) or a Contact 
Image Sensor (CIS). You have to move a hand-held scanner over the image that 
needs to be scanned. You require a very steady hand when scanning an image 
using a hand-held scanner. Hand-held scanners have difficulty obtaining high-quality 
images.  

Flatbed Scanner Captures image information by using a CCD or a CIS image sensor. A flatbed 
scanner has a glass pane, also referred as platen, that has a bright light, often a 
xenon or cold cathode fluorescent, under it. This bright light illuminates the platen 
and the moving optical array, CCD or CIS. 

Planetary Scanner Is also referred to as an orbital scanner and is used to scan rare books and other 
easily damaged documents. Planetary scanners are typically used in museums. 
These scanners are mounted with cameras that take photos in a well-lit 
environment. 

3D Scanner Captures real-world objects or environments to collect data on its shapes and 
colors. The data that is collected by 3D scanners are used to construct digital, three-
dimensional models that can be used in wide variety of applications, such as movies 
and video games. 

Table 4-2: Various Scanner Technologies 

Printer Components and Supplies 

Printers, such as laser, inkjet, and dot-matrix printers, are comprised of various components that work 
together to print an output. Different printers use different supplies, such as inks, toners, and print media. 
For example, a laser printer uses toner and an inkjet printer uses liquid ink to print. Similarly, a laser 
printer uses regular paper as print media, an inkjet printer can use a variety of paper, such as regular 
paper, photo paper, card paper, and other supported print media, and a thermal printer uses a special 
heat-sensitive paper, referred as thermochromic paper or thermal paper. 
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Table 4-3 depicts printer and scanner interfaces. 

 

Type of Interface Description 

Parallel  The parallel interface is commonly used for printers and scanners. Parallel printer 
cables use a 36-pin Centronics connector on the end that attaches to a printer, and 
a male DB-25 connector on the end that attaches to a computer's parallel port. 
Parallel cables are normally limited to 10 feet in length. 

SCSI Some printers and scanners use a SCSI interface. A SCSI interface is faster than a 
parallel interface. However, SCSI printers or scanners are rarely used because 
SCSI is a relatively expensive interface. 

USB The USB is a serial data transfer standard that offers extremely high transfer 
speeds. The hot-swap capabilities of the USB interfaces make it very attractive for 
use with printers. USB interfaces allow high data transfer speeds ranging from 1.5 
Mbps to 480 Mbps. Up to 127 devices can be attached to a USB port, with the 
devices sharing the available bandwidth.  

IEEE 1394/FireWire The IEEE 1394/FireWire is a serial data transfer standard that offer extremely high 
transfer speeds. This interface also includes hot-swap capabilities. IEEE 
1394/FireWire interfaces allow data transfer speeds ranging from 400 Mbps to 800 
Mbps. Theoretically, IEEE 1394 can support 16 devices on each of up to 63 nodes. 
As per the standard, more nodes, up to 64,000, can be provided through bridged 
buses.  

Wireless Wireless interface is used to connect a printer to a computer without using a cable. 
Various wireless interface technologies, such as Bluetooth, 802.11b, and infrared, 
are becoming popular to establish a connection between two devices.  

Serial The serial interface is used with printers. However, serial port printers tend to be 
slow, due to the speed of the serial port. The long cable length available with a serial 
port is an advantage with such printers. 

Network Printers that can be configured on the network are known as network-ready printers 
or network printers. Network-ready printers are equipped with a network interface 
card (NIC), configured with an IP address, and are able to execute print jobs sent by 
remote computers on the network. A network printer appears to the network as 
another host and typically uses the RJ-45 port to connect to the network. Network 
printers or printer used on a hard-wired network provides normal data speed up to 
100 mbps. Sometimes multiple networked printers are managed by a central print 
server. 

Table 4-3: Printer and Scanner Interfaces 





                              CompTIA 220-602 Study Guide 

 
 

 

 
www.transcender.com 

 

 92 

Install, Configure, Optimize, and Upgrade Printers and Scanners 

Scope 

Understand installation and configuration of printers and scanners. Learn to optimize printer and scanner 
performance. Learn to upgrade printers and scanners. 

Focused Explanation 

To make a printer or a scanner operational, you must first connect the printer or the scanner device to a 
computer, install appropriate driver for the device, and then configure the device. In addition, to achieve 
the best out of your printer or scanner, you should optimize the performance of these devices and 
regularly upgrade them.  

Install and Configure of Printers and Scanners 

The procedure to install or configure a printer or a scanner depends on the type of printer or scanner you 
are installing. There are different ways to install different types of printers or scanners. Before installing a 
printer or a scanner, you must first refer to the printer or scanner manufacturer's documentation to check 
whether the printer or the scanner is compatible with the operating system and the common applications 
installed on your computer. 

Install and Configure Printers 

To install a parallel port (LPT) printer on a computer running Windows XP, you should adhere to the 
following steps: 

1. Connect the printer's power cable to a power supply. 

2. Connect the printer cable to the appropriate port on the computer as stated in the printer 
manufacturer's documentation and power on the printer. 

3. After connecting the printer to the appropriate port, you must install the printer driver. 

4. Turn on the printer. Open the Printers and Faxes window from the Control Panel console or 
Start menu, and click the Add a printer task to open the Add Printer Wizard. 

5. In the Add Printer Wizard, click Next, select the Local printer attached to this computer radio 
button with the Automatically detect and install my Plug and Play printer check box, and click 
Next to enable the Windows to search for the new Plug and Play printer to install. 

6. After the printer is detected and the Add Printer Wizard notifies you, the printer driver installation 
will begin. You must follow the instructions to complete the printer installation. You might also 
require the printer’s driver CD to install the printer.   

7. After the installation is complete, you must check for the added printer icon in the Printers and 
Faxes folder. 

You can also use the Add Printer Wizard to install a network printer or a printer attached to another 
computer to your computer. 
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Note: It is recommended that you read the printer manufacturer's documentation or the instructions 
manual for the printer to know the appropriate steps for installing the printer. 

If you are installing a USB or IEEE 1394/FireWire printer on a computer running Windows XP, the 
Windows will automatically detect the printer and start the Found New Hardware Wizard to install the 
printer. When installing a USB or IEEE 1394/FireWire printer, you do not require restarting the computer.  

If you are installing an infrared printer on a Windows XP computer, Windows will automatically detect the 
printer and install the driver or will prompt you for the printer’s driver CD. When connecting an infrared 
printer, you must position the computer and printer within approximately 1 meter of each other. This will 
ensure a successful wireless infrared connection. 

Note: If you are a technician and you have installed a printer for a user, you should always educate the 
user about the basic function and configuration of the printer. This will help the user to use the printer 
efficiently. 

After successfully installing a printer, you should configure the printer according to your requirements to 
optimize the performance of the printer. To configure a printer you should adhere to the following steps: 

1. Click Start and the Printers and Faxes menu option to open the Printers and Faxes window. 

2. In the Printers and Faxes window, right-click the icon of the installed printer and click the 
Properties option to open the printer’s Properties dialog box. 

3. Use the various tabs, such as Sharing, Ports, Advanced, Security, or Device Settings, in the 
printer’s Properties dialog box to configure the printer according to your requirements. 

To optimize the printer performance, you can set the printer to print at a specific resolution, also referred 
to as dots per inch (DPI). If a printer is set to print at a high DPI, the printer will produce high-quality 
prints. Therefore, depending on the requirements, you can customize the default settings of a printer.  

Install and Configure Scanners 

All modern scanners have a USB interface. The Windows Plug-and-Play feature automatically detects a 
USB scanner and installs the appropriate driver for the scanner. If the scanner is not installed 
automatically, then you can run the Scanner and Camera Installation Wizard to manually install the 
scanner. 

Note: It is recommended that you read the scanner manufacturer's documentation to know the 
appropriate steps for installing the scanner. 

After installing a scanner successfully, you must configure the scanner settings, such as file format used 
to store images, scanning resolution, and other default settings, according to your requirements. To 
configure a scanner, you can use the scanner software or the application provided by the scanner 
manufacturer.  
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Update Printer and Scanner Drivers 

You can update printer and scanner drivers by using the Device Manager utility. By using this utility, you 
can update, uninstall, or disable a device driver. Updating printer and scanner drivers are required to 
eliminate the bugs in the existing driver. Various printer or scanner manufacturers release new versions 
for existing drivers, eliminating the bugs in existing drivers. New driver versions may also provide new 
features and functionalities.  

Printer and Scanner Calibration 

Calibration ensures that a device is adjusted properly. In case of printers, color-related problems, such as 
colors on the screen that are different from printouts, occur commonly. To avoid such color-related 
problems, you can calibrate the printer. When calibrating a printer, you should first calibrate the monitor 
by using the Color Management tab in the advanced display properties. The Color Management tab will 
allow you to set the colors that the monitor displays by using color profiles. A color management system 
(CMS) adjusts colors between various devices such as monitors, printers, and scanners. CMS provides 
accurate on-screen or print previews. 

After calibrating the monitor, you should verify that the printer is using the correct driver, and calibrate the 
printer. The printer driver provides you the controls to fine-tune and calibrate colors of your printer. 

You can also calibrate a scanner. Scanner calibration ensures that the image you scan, the scanned 
image you view on the monitor, and the print produced by the printer for the scanned image have the 
same colors. Scanner calibration includes calibrating the monitor and printer. When calibrating a scanner, 
you can correct the color by using an image editor application. You can also use CMS to adjust colors 
between various devices such as monitors, printers, and scanners. 

Protocols and Standards Used by Printers and Scanners 

Printers and scanners use specific protocols and standards, such as Printer Command Language (PCL), 
Graphics Device Interface (GDI), Postscript, and TWAIN, to communicate with the computer.  

Table 4-4 depicts various protocols and standards for printers and scanners. 
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If the printing is smudged in an inkjet printer, you should check the cartridge. If the cartridge is clogged, 
you should clean or replace the cartridge. In a dot-matrix printer, the print quality largely depends on the 
print ribbon. If there is a problem in the print quality, you should replace the ribbon.  

A laser printer that has recently had the toner cartridge replaced may print documents that are smudged 
and smeared. The smudged and smeared printing usually appears when a toner cartridge has been 
cleaned. To avoid this problem, you should print a few sheets after cleaning the toner cartridge to ensure 
that there is no excess toner. If a laser printer is printing dull printouts after you change the toner 
cartridge, you must check the imaging drum. There is a possibility that the imaging drum is not fully 
discharging.  

Paper Feed and Output Problems 

Paper feed and output problems usually occur with the tractors and the friction feed. The tractors, found 
on dot-matrix printers, adjust the paper on the printer. The tractors hold the printer paper that has holes 
on both sides. If the paper is not adjusted, the tractor cannot push the paper through the printer properly. 
Uneven adjustment of the paper causes paper jam problems. 

Friction feeds have more problems than tractors. Friction feeds use a set of rollers to apply pressure to 
the top sheet of a paper stack. The friction feeders then guide the sheet into the printer assembly. Friction 
feeders are usually found in laser and inkjet printers. 

A dot-matrix printer may print dark and clear on the left side of the paper, but print light on the right side of 
the paper. Dot-matrix printers use a platen (rubberized roller) to hold the paper in place and to help 
advance the continuous paper on which it prints. If the platen does not hold the paper evenly, the print will 
appear lighter as you move across the page. Adjusting the platen usually solves the problem.  

Friction feeds are prone to humidity problems. Humidity can cause the paper to absorb moisture. When 
papers have moisture, they stick together resulting in more than one sheet being pushed into assembly 
for printing. High levels of humidity can cause the paper thickness to increase through moisture 
adsorption. Low levels of humidity can cause the paper to stick together through electrostatic attraction. 
Both conditions lead to a paper jam. If the friction feeders are not clean, they can force the rollers to pick 
up multiple sheets of paper, leading to a paper jam. 

Incorrect Paper Size Problems 

Uneven paper size can also cause a paper jam. If the paper is too heavy or uneven in size, paper feed 
problems occur. You should avoid putting mixed paper types in laser printers. Mixed paper types cause 
the laser printer to pick up multiple sheets from its feed rollers. 

Printing Black Page in Laser Printer 

Sometimes, due to the failed primary corona or the main control board, printing may be completely black 
on a sheet of paper. A completely black page is printed when the primary corona has failed. In this 
situation, the toner covers the entire roller and prints a black page. 

A completely black page prints when the laser remains on continuously. The entire drum will attract this 
toner and a black page will print.  
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Inkjet printers, on the other hand, are simple to handle. They have a simple printing mechanism as 
compared to laser printers. Paper jams are easy to handle and can be rectified easily.  

Paper jams in dot-matrix printers usually occur due to improper paper feed on the tractor. The dot-matrix 
printers tend to print even if there is a paper jam. This can damage the tractors. If you need to clear a 
paper jam in a dot-matrix printer, you should switch off the printer.  

Black Specks 

Black specks are printed on the reverse side of a sheet of paper when the pressure rollers are 
contaminated with toner. This problem often occurs with laser printers, but can also occur in other print 
devices. You should clean the roller with the soft cloth to resolve this problem.  

Firmware 

Many printers, especially laser printers, contain a large amount of firmware. The firmware defines the 
functionality of the printer. Some printers allow firmware updates. An example of this is a laser printer that 
allows firmware updates to provide Postscript compatibility. 

Postscript is a page description language. A page description language specifies commands that a printer 
uses to print documents. The use of Postscript allows a complex document to be defined in a device-
independent manner. Any Postscript printer is then able to print the document correctly, regardless of 
hardware variations. Some non-Postscript laser printers allow a Postscript update, where a Postscript 
cartridge is plugged into the printer. After the update, the printer can interpret Postscript documents and 
correctly print them. 

In general, firmware updates may be available as plug-in modules or as disk-based software routines. 

Missing or Partial Characters Printing 

Missing or partial character printing generally occurs in dot-matrix printers. A defective printhead can 
cause a dot-matrix printer to print only partial characters. Dot-matrix printers use an array of pins to strike 
an inked printer ribbon that generates images on the paper. The individual pins in the print head are 
controlled by electromagnets, which move the pins to form specific characters. The failure of some or all 
of the pins in the print head to move in response to the electromagnetic force will have an obvious and 
immediate effect on the printer's ability to print specific characters.  

However, a print head could also be misaligned in such a way that only the bottom half of its pins strike 
the printer ribbon. In such cases, the printer would render only partial characters, even if all components 
in the print head were functioning correctly. 

Ghosting 

Ghosting is a condition that occurs with laser printers where faint images of previously-printed pages 
appear on the current page. Ghosting is caused by a failure during the cleaning phase where the erase 
lamps do not remove the charge on the photoreceptor drum or the cleaning blade does not remove the 
old toner from the drum. 
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Perform Preventive Maintenance of Printers and Scanners 

Scope 

Perform scheduled maintenance according to vendor guidelines. Ensure a suitable environment. Identify 
printer consumables. 

Focused Explanation 
 
Preventive Maintenance  

Printers are electrical devices, and as with any electrical device, you should always ensure that the printer 
is turned off and unplugged before doing any major work. Even with the printer turned off and the cord 
unplugged, you still need to be careful because printers can hold a considerable charge. 

Printers also have a latch or sensor that prevents them from operating while their compartments are 
open. Do not attempt to alter this safety mechanism or “trick” the printer into operating while open. This 
could not only damage the printer, but could also cause serious harm to yourself or others. 

Laser printers have additional safety concerns. Laser printers use higher voltages than other printers, so 
the possibility of harmful electrocution is greater. The fuser unit also can remain extremely hot for a 
considerable amount of time, so be careful not to burn yourself.  

Note: You can refer to the manufacturer’s instruction manual for regular preventive maintenance for 
scanners and printers. 

As a preventive maintenance for a laser printer, you should first switch off the printer. After switching off 
the printer, you should remove the cartridge and clean it. You should never use water for cleaning the 
toner. A damp toner cartridge can cause problems in printing and can damage the laser printer. After 
installing the toner cartridge, you should run a few test prints to ensure proper printing.  

Note: You should remove the toner cartridge first when you are vacuuming the inside of a laser printer. 

Toner used in laser printers is a harmful substance. You should keep your eyes and face away from the 
toner. Substantial amounts of toner can burn the eyes or irritate the skin. You should not use a standard 
vacuum to clean up toner. The toner particles are thin and can be easily filtered through the vacuum bag. 
The toner particles can be released into the air and can cause skin and eye irritation. An airtight filter 
should be used to vacuum the toner.  

Ensure that you clean your hands with a soft, dry towel after touching the toner. You should avoid 
washing hands because toner tends to spread with water contact, thereby, causing more harm to your 
skin. 
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Figure 4-1 displays the Print Test Page dialog box. 
 

 

Figure 4-1: Print Test Page dialog box 

Printer Safety Precautions 

As with any other electrical device, you should handle printers carefully. When attempting to open or 
maintaining the printer, you should turn off the printer and unplug the power cable.  

Most modern printers are equipped with a sensor that prevents them from working when the printer door 
or any other cover is open. Laser printers may retain hazardous amounts of charge even when their 
power cable is unplugged. 

Laser printers use a fuser assembly that gets hot during the printing process. You should allow the fuser 
assembly unit to cool before opening a laser printer to perform maintenance.  
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You should also share your learning about the troubleshooting process with your co-workers. By sharing 
your learning and results with co-workers, you can save the time required to troubleshoot similar 
problems that occur in the future. Additionally, you must document the symptoms, description of the 
problem, and steps taken to resolve the issue. 

Guidelines for Technical Support 

To achieve a high level of customer satisfaction, the technical support department must have policies and 
guidelines that are clearly measurable. While creating these guidelines, care should be taken that the 
guidelines are easily understood by employees. The technical support personnel should follow these 
guidelines while providing technical support.  

You should determine the percentage of outgoing calls from the total number of calls. It is a common 
belief that when you were not able to resolve the customer issue in the very first call it generates the need 
for a callback. An organization can use customized tools to keep a track of outgoing and incoming calls. 
This information can also help determine the capabilities of technical experts.  
 
To determine the customer satisfaction level, you should consider monitoring the average on-site 
response time and average time required to repair a problem.  
 
While troubleshooting a problem, you should determine the necessary steps that must be taken to 
reproduce the problem. Your capability to reproduce the problem will help you evaluate the response 
time. You cannot decide the troubleshooting process until you are able to reproduce the problem.  
 
Every organization provides a service level agreement (SLA) with its clients. You should be able to 
resolve the issues within the amount of time stipulated in the SLA. For example, if your company assures 
first call resolution to be 90%, you should verify that this resolution is met using call metrics recorded by 
the department. If you are not meeting the first call resolution, then you need to improve your support 
facilities, which could further include internal staff trainings and rescheduling the availability of resources.  
 
The other principle of technical support is response time, and the SLA also includes the maximum and 
minimum response time. You should assure a reasonable response time to your customers, keeping in 
mind that you are required to respond within that time. For example, if you have assured your customers 
that you will return a callback in two hours or in a day, then you must give them a callback at the 
promised time. This will increase the level of trust that the customer has for your organization.  
 
Besides response time, you should also update the customer about the time you will need to fix an issue. 
Customers feel happy when they are able to contact you in time of need and if you are able to answer 
their questions or fix the problems in a reasonable amount of time. You should diagnose the problem and 
evaluate the time that you will require to fix the problem. Once this is done, you should share your 
findings with the customer and, based on this, decide your further troubleshooting steps.  
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Test Taking Strategies 
 

The CompTIA A+ credential identifies individuals who possess excellent customer service and 
communication skills. The CompTIA A+ 220-602 IT Technician exam is ideal for candidates in a position 
of direct customer service interaction. The 220-602 exam will test your installation, building and repairing, 
troubleshooting, and preventive maintenance skills in the customer service environment. 

The CompTIA A+ IT Technician exam is a proctored exam, which may be taken at a Prometric or VUE 
testing center. 

CompTIA Certification Roadmap  

The 220-602 A+ IT Technician exam is one of two exams required to achieve A+ certification. For more 
information on this exam and certification, visit http://certification.comptia.org/a/default.aspx. 

A CompTIA A+ candidate should combine training with on-the-job experience. Many of the exam 
questions are based on real-world scenarios so hands-on experience is vital. 

Registering for the Exam 

An exam candidate may register for the 220-602 at one of the following sites: 

http://www.vue.com 

Or 

http://www.prometric.com 

Resources 

There are several references to prepare for this exam. Reference material for our practice test can be 
found in the following publication by Que Publishing: 
 
Upgrading and Repairing PCs, 17th Edition 
Author: Scott Mueller 
ISBN: 0-7897-3404-4 
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Test Item Types 

The A+ exam contains Multiple-Choice items. While knowing the technical content for this exam is the 
most important step you can take to pass the exam, you should also understand the methodology of the 
item type. Following a strategy of how to answer each item type can mean the difference between 
passing and failing.  

Multiple-Choice 

Read each Multiple-Choice item with the intention of answering the item without the alternatives that 
follow. If you focus on finding an answer without the help of the alternatives, you will increase your 
concentration and help you read the question more clearly. 

Understand that Multiple-Choice items with round radio buttons require a single response, and Multiple-
Choice items with square radio buttons require one or more responses. If more than one response is 
required, pay special attention to the “directive” sentence of the question “(Choose two.)”. This may 
indicate the number of correct answers. 

Use the process of elimination when you do not know the correct answer. If the question has a single 
answer and four options are listed, eliminate two of these options quickly and make the decision between 
the two that remain. This increases your probability to 50/50. Another helpful methodology is to identify a 
likely false alternative and eliminate it. This elimination method is particularly helpful when the item 
requires more than one answer. 

When two very similar answers appear, it is likely that one of them is the correct choice. Test writers often 
disguise the correct option by giving another option that looks very similar.  

You can download a free demo on our Web site that mimics the types of questions that will appear on the 
exam. Sample questions do not cover all the content areas on the exam. 

Good luck. 
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