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To Our Valued Readers:

In recent years, CompTIA’s A+ program has established itself as one of the most resepcted entry-level
IT certifications. Sybex is proud to have helped thousands of A+ candidates prepare for their exam,
and we are excited about the opportunity to continue to provide people with the skills they’ll need to
succeed in the highly competitive IT industry.

CompTTA recently revised the exams required for the A+ certification, updating the material to reflect
new developments in hardware and operating systems technologies. They have also expanded the
question pool in order to make the exams more challenging and prevent the dreaded paper-certification
syndrome, in which individuals obtain a certification without a thorough understanding of the tech-
nology. Sybex supports this philosophy, as we have always advocated a comprehensive instructional
approach to certification courseware. It has always been Sybex’s mission to teach exam candidates
how new technologies work in the real world, not to simply feed them answers to test questions. Sybex
was founded on the premise of providing technical skills to IT professionals, and we have continued
to build on that foundation, making significant improvements to this edition based on feedback from
readers, suggestions from instructors, and comments from industry leaders.

Our authors and editors have worked hard to ensure that this new edition of the A+ Study Guide is
comprehensive, in-depth, and pedagogically sound. We’re confident that this book will meet and
exceed the demanding standards of the certification marketplace and help you, the A+ exam candidate,
succeed in your endeavors.

Good luck in pursuit of your A+ certification!

Neil Edde
Associate Publisher—Certification
Sybex, Inc.

SYBEX Inc. 1151 Marina Village Parkway, Alameda, CA 94501
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Software License Agreement: Terms and Conditions

The media and/or any online materials accompanying this
book that are available now or in the future contain pro-
grams and/or text files (the "Software") to be used in connec-
tion with the book. SYBEX hereby grants to you a license to
use the Software, subject to the terms that follow. Your pur-
chase, acceptance, or use of the Software will constitute your
acceptance of such terms.

The Software compilation is the property of SYBEX unless
otherwise indicated and is protected by copyright to SYBEX
or other copyright owner(s) as indicated in the media files
(the "Owner(s)"). You are hereby granted a single-user
license to use the Software for your personal, noncommercial
use only. You may not reproduce, sell, distribute, publish,
circulate, or commercially exploit the Software, or any por-
tion thereof, without the written consent of SYBEX and the
specific copyright owner(s) of any component software
included on this media.

In the event that the Software or components include specific
license requirements or end-user agreements, statements of
condition, disclaimers, limitations or warranties (" End-User
License"), those End-User Licenses supersede the terms and
conditions herein as to that particular Software component.
Your purchase, acceptance, or use of the Software will con-
stitute your acceptance of such End-User Licenses.

By purchase, use or acceptance of the Software you further
agree to comply with all export laws and regulations of the
United States as such laws and regulations may exist from
time to time.

Software Support

Components of the supplemental Software and any offers
associated with them may be supported by the specific
Owner(s) of that material but they are not supported by
SYBEX. Information regarding any available support may
be obtained from the Owner(s) using the information pro-
vided in the appropriate read.me files or listed elsewhere on
the media.

Should the manufacturer(s) or other Owner(s) cease to offer
support or decline to honor any offer, SYBEX bears no
responsibility. This notice concerning support for the Soft-
ware is provided for your information only. SYBEX is not the
agent or principal of the Owner(s), and SYBEX is in no way
responsible for providing any support for the Software, nor is
it liable or responsible for any support provided, or not pro-
vided, by the Owner(s).

Warranty

SYBEX warrants the enclosed media to be free of physical
defects for a period of ninety (90) days after purchase. The
Software is not available from SYBEX in any other form or
media than that enclosed herein or posted to www.sybex.com.
If you discover a defect in the media during this warranty

Copyright ©2001SYBEX , Inc., Alameda, CA

period, you may obtain a replacement of identical format at no
charge by sending the defective media, postage prepaid, with
proof of purchase to:

SYBEX Inc.

Customer Service Department

1151 Marina Village Parkway
Alameda, CA 94501

(510) 523-8233

Fax: (510) 523-2373

e-mail: info@sybex.com

WEB: HTTP://WWW.SYBEX.COM

After the 90-day period, you can obtain replacement media of
identical format by sending us the defective disk, proof of pur-
chase, and a check or money order for $10, payable to SYBEX.

Disclaimer

SYBEX makes no warranty or representation, either expressed
or implied, with respect to the Software or its contents, qual-
ity, performance, merchantability, or fitness for a particular
purpose. In no event will SYBEX, its distributors, or dealers be
liable to you or any other party for direct, indirect, special,
incidental, consequential, or other damages arising out of the
use of or inability to use the Software or its contents even if
advised of the possibility of such damage. In the event that the
Software includes an online update feature, SYBEX further
disclaims any obligation to provide this feature for any specific
duration other than the initial posting.

The exclusion of implied warranties is not permitted by some
states. Therefore, the above exclusion may not apply to you.
This warranty provides you with specific legal rights; there
may be other rights that you may have that vary from state to
state. The pricing of the book with the Software by SYBEX
reflects the allocation of risk and limitations on liability con-
tained in this agreement of Terms and Conditions.

Shareware Distribution

This Software may contain various programs that are distrib-
uted as shareware. Copyright laws apply to both shareware
and ordinary commercial software, and the copyright
Owner(s) retains all rights. If you try a shareware program
and continue using it, you are expected to register it. Individ-
ual programs differ on details of trial periods, registration,
and payment. Please observe the requirements stated in
appropriate files.

Copy Protection

The Software in whole or in part may or may not be copy-pro-
tected or encrypted. However, in all cases, reselling or redistrib-
uting these files without authorization is expressly forbidden
except as specifically provided for by the Owner(s) therein.
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To those who thought 1 couldn’t do it, and for those who thought I could.

—David Groth

For Steph, who makes everything in my life better.

—Dan Newland
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Introduction

L
ING

The A+ certification tests are sponsored by the Computing Technology
Industry Association (CompTIA) and supported by several of the computer
industry’s biggest vendors (for example, Compagq, IBM, and Microsoft). This
book was written to provide you with the knowledge you need to pass the two
exams for A+ certification. A+ certification gives employers a benchmark for
evaluating their employees’ knowledge. When an applicant for a job says, “I'm
A+ certified,” the employer can be assured that the applicant knows the funda-
mental computer service concepts. For example, an A+ certified technician
should know the difference between the various types of hard disk subsystems
and how to configure them.

This book was written at an intermediate technical level; we assume that you
already know how to use a personal computer and its basic peripherals, such as
modems and printers, but recognize that you may be learning how to service
some of that computer equipment for the first time. The exam itself covers basic
computer service topics as well as some more advanced issues, and it covers some
topics that anyone already working as a technician, whether with computers or
not, should be familiar with. The exam is designed to test you on these topics in
order to certify that you have enough knowledge to fix and upgrade some of the
most widely used types of personal desktop computers.

We’ve included review questions at the end of each chapter to give you a
taste of what it’s like to take the exam. If you’re already working as a technical
service or support person, we recommend you check out these questions first
to gauge your level of knowledge. You can use the book mainly to fill in the
gaps in your current computer service knowledge. You may find, as many ser-
vice technicians have, that being well versed in all the technical aspects of the
equipment is not enough to provide a satisfactory level of support—you must
also have customer relations skills. We include helpful hints to get the customer
to help you help them.

If you can answer 80 percent or more of the review questions correctly for a
given chapter, you can probably feel safe moving on to the next chapter. If you’re
unable to answer that many correctly, reread the chapter and try the questions
again. Your score should improve.

DON'T just study the questions and answers—the questions on the actual exam
will be different from the practice ones included in this book and on the CD. The
exam is designed to test your knowledge of a concept or objective, so use this
book to learn the objective behind the question.
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What Is A+ Certification?

The A+ certification program was developed by the Computer Technology Indus-
try Association (CompTIA) to provide an industry-wide means of certifying the
competency of computer service technicians. The A+ certified “diploma,” which is
granted to those who have attained the level of knowledge and troubleshooting
skills that are needed to provide capable support in the field of personal computers,
is similar to other certifications in the computer industry. For example, Novell
offers the Certified Novell Engineer (CNE) program to provide the same recogni-
tion for network professionals who deal with its NetWare products, and Microsoft
has its Microsoft Certified Service Engineer (MCSE) program. The theory behind
these certifications is that if you need to have service performed on any of their
products, you would sooner call a technician who has been certified in one of the
appropriate certification programs than you would just call the first “expert” in
the phone book.

The A+ certification program was created to offer a wide-ranging certifica-
tion, in the sense that it is intended to certify competence with personal computers
from many different makers/vendors. There are two tests required to become A+
certified. You must pass the A+ Core Hardware Service Technician exam, which
covers basic computer concepts, hardware troubleshooting, customer service,
and hardware upgrading. You must also pass the A+ Operating System Technol-
ogies exam (formerly known as the A+ Dos/Windows exam), which covers the
DOS and Windows operating environments. You don’t have to take the Core
Hardware and the Operating System Technologies exams at the same time; you
have 90 days from the time you pass one test to pass the second test. The A+ cer-
tified “diploma” is not awarded until you’ve passed both tests.

Why Become A+ Certified?

There are several good reasons to get your A+ certification. The CompTIA
Candidate’s Information packet lists five major benefits:

* It demonstrates proof of professional achievement.
= It increases your marketability.
= It provides greater opportunity for advancement in your field.

= It is increasingly found as a requirement for some types of advanced
training.

= It raises customer confidence in you and your company’s services.

Provides Proof of Professional Achievement

The A+ certification is quickly becoming a status symbol in the computer service
industry. Organizations that contain members of the computer service industry
are recognizing the benefits of A+ certification and are pushing for their members
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to become certified. And more people every day are putting the “A+ Certified
Technician” emblem on their business cards.

Increases Your Marketability

A+ certification makes individuals more marketable to potential employers.
Also, A+ certified employees may receive a higher base salary, because employers
won’t have to spend as much money on vendor-specific training.

What Is an AASC?

More service companies are becoming A+ Authorized Service Centers (AASCs).
This means that over 50 percent of the technicians employed by that service
center are A+ certified. At the time of the writing of this book, there are over
1,400 A+ Authorized Service Centers in the world. Customers and vendors alike
recognize that AASCs employ the most qualified service technicians. Because
of this, an AASC will get more business than a non-authorized service center.
Also, because more service centers want to reach the AASC level, they will give
preference in hiring to a candidate who is A+ certified over one who is not.

Provides Opportunity for Advancement

Most raises and advancements are based on performance. A+ certified employees
work faster and more efficiently, thus making them more productive. The more
productive an employee is, the more money they will make for their company.
And, of course, the more money they make for the company, the more valuable
they will be to the company. So if an employee is A+ certified, their chances of
getting promoted will be greater.

Fulfills Training Requirements

A+ certification is recognized by most major computer hardware vendors,
including (but not limited to) IBM, Hewlett-Packard, Apple, and Compaq. Some
of these vendors will apply A+ certification toward prerequisites in their own
respective certification programs. For example, an A+ certified technician is
automatically given credit towards HP laser printer certification without having
to take prerequisite classes and tests. This has the side benefit of reducing train-
ing costs for employers.

Raises Customer Confidence

As the A+ certified technician moniker becomes more well known among com-
puter owners, more of them will realize that the A+ technician is more qualified
to work on their computer equipment than a non-certified technician is.
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How to Become A+ Certified

TE

A+ certification is available to anyone who passes the tests. You don’t have to
work for any particular company. It’s not a secret society. It is, however, an elite
group. In order to become A+ certified, you must do two things:

= Pass the A+ Core Hardware Service Technician exam

= Pass the A+ Operating System Technologies exam (formerly the DOS/
Windows)

As mentioned earlier, you don’t have to take both exams at the same time; you
have 90 days from the time you pass one test to pass the second test.

The exams are administered by Prometric and can be taken at any Prometric
Testing Center. If you pass both exams, you will get a certificate in the mail from
CompTIA saying that you have passed, and you will also receive a lapel pin and
business card. To find the Prometric training center nearest you, call (800) 755-
EXAM (755-3926).

To register for the tests, call Prometric at (800) 77-MICRO (776-4276) or
register online at www. 2test.com. You’ll be asked for your name, Social Secu-
rity number (an optional number may be assigned if you don’t wish to provide
your Social Security number), mailing address, phone number, employer, when
and where (i.e., which Prometric testing center) you want to take the test, and
your credit card number (arrangement for payment must be made at the time
of registration).

Although you can save money by arranging to take more than one test at the same
seating, there are no other discounts. If you have to take a test more than once in
order to get a passing grade, you have to pay both times.

It is possible to pass these tests without any reference materials, but only if
you already have the knowledge and experience that come from reading about
and working with personal computers. But even experienced service people tend
to have what you might call a 20/80 situation with their computer knowledge—
they may use 20 percent of their knowledge and skills 80 percent of the time,
and they have to rely on manuals, guesswork, the Internet, or phone calls for the
rest. By covering all the topics that are tested by the exams, this book can help
you to refresh your memory concerning topics that, until now, you might have
only seldom used. (It can also serve to fill in gaps that, let’s admit, you may
have tried to cover up for quite some time.) Further, by treating all the issues that
the exam covers (i.e., problems you may run into in the arenas of PC service and
support), this book can serve as a general field guide, one that you may want to
keep with you as you go about your work.
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) In addition to reading the book, you might consider practicing these objectives
TE through an internship program. (After all, all theory and no practice make for a
poor technician.)

Who Should Buy This Book?

If you are one of the many people who want to pass the A+ exam, and pass it con-
fidently, then you should buy this book and use it to study for the exam. The A+
Core Hardware Service Technician exam is designed to measure essential compe-
tencies for an entry-level PC technician. The Operating System Technologies exam
is intended to certify that the exam candidate has the necessary skills to work on
microcomputer hardware and typically will have at least 6 months of on-the-job
experience. This book was written with one goal in mind: to prepare you for the
challenges of the real IT world, not just to pass the A+ exams. This study guide will
do that by describing in detail the concepts on which you’ll be tested.

How to Use This Book and CD

This book includes several features that will make studying for the A+ exam easier.
At the beginning of the book (right after this introduction, in fact) is an assessment
test for each A+ module that you can use to check your readiness for the actual
exam. Take both of these exams before you start reading the book. It will help you
determine the areas you may need to brush up on. You can then focus on these
areas while reading the book. The answers to each assessment test appear on a sep-
arate page after the last question of the test. Each answer also includes an expla-
nation and a note telling you in which chapter this material appears.

To test your knowledge as you progress through the book, there are review
questions at the end of each chapter. As you finish each chapter, answer the
review questions and then check to see if your answers are right—the correct
answers appear on the page following the last review question. You can go back
to reread the section that deals with each question you got wrong to ensure that
you get the answer correctly the next time you are tested on the material.

On the CD-ROM you’ll find four sample exams. You should test your
knowledge by taking both the Core Hardware and Operating System Technol-
ogies practice exams when you have completed the book and feel you are ready
for the A+ exams. Take these practice exams just as if you were actually taking
the A+ exams (i.e., without any reference material). When you have finished
the practice exams, move onto the two bonus exams to solidify your test-taking
skills. If you get more than 90 percent of the answers correct, you’re ready to
go ahead and take the real exam.
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On the CD-ROM that is included with this book, there are several “extras”
you can use to bolster your exam readiness:

Electronic “flashcards” You can use these 150 flashcard-style questions to
review your knowledge of A+ concepts. They are available for PCs and hand-
held devices. You can download the questions right into your Palm device for
quick and convenient reviewing anytime, anywhere—without your PC!

Test engines The CD-ROM includes all of the questions that appear in this
book: the assessment questions at the end of this introduction and all of the
chapter review questions. Additionally, it includes two practice exams and
two bonus exams for each A+ module. The book questions appear much like
they did in the book, but they will be randomized. The randomized test will
allow you to pick a certain number of questions to be tested on, and it will
simulate the actual exam. Combined, these test engine elements will allow you
to test your readiness for the real A+ exam.

Full text of the book in PDF  If you are going to travel but still need to study
for the A+ exam and you have a laptop with a CD-ROM drive, you can take
this entire book with you just by taking the CD-ROM. This book is in PDF
(Adobe Acrobat) format so it can be easily read on any computer.

The Exam Objectives

2

Behind every computer industry exam you can be sure to find exam objectives—
the broad topics in which the exam developers want to ensure your competency.
The official CompTIA exam objectives are listed here.

Exam objectives are subject to change at any time without prior notice and at
CompTIA’s sole discretion. Please visit the A+ Certification page of CompTIA’s
Web site (www.comptia.org/certification/aplus/index.htm) for the most
current listing of exam objectives.

The A+ Core Hardware Service Technician Exam Objectives

As mentioned previously, there are two tests required to become A+ certified: the
Core Hardware Service Technician exam and the Operating System Technologies
exam. The following are the areas (or “domains” according to CompTIA) in
which you must be proficient in order to pass the A+ Core Module exam.

Domain 1.0: Installation, Configuration, and Upgrading

This content area deals with the installation, configuration, and upgrading of
common computer Field Replaceable Units (FRUs). Most technicians spend a lot
of time performing these operations. To that end, CompTIA has made sure that
questions from this content area will make up 30 percent of the exam.
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1.1 Identify basic terms, concepts, and functions of system modules, includ-
ing how each module should work during normal operation and during
the boot process.

1.2 Identify basic procedures for adding and removing field replaceable
modules for both desktop and portable systems.

1.3 Identify available IRQs, DMAs, and I/O addresses and procedures for
configuring them for device installation and configuration.

1.4 Identify common peripheral ports, associated cabling, and their
connectors.

1.5 Identify proper procedures for installing and configuring IDE/EIDE
devices.

1.6 Identify proper procedures for installing and configuring SCSI devices.

1.7 Identify proper procedures for installing and configuring peripheral
devices.

1.8 Identify hardware methods of upgrading system performance, proce-
dures for replacing basic subsystem components, unique components
and when to use them.

Domain 2.0: Diagnosing and Troubleshooting

Before a technician can install or upgrade a component, he or she must determine
which component needs to be replaced. A technician will normally use the skills
addressed by the diagnosing and troubleshooting content areas to make that
determination. Questions about these two topics together make up 30 percent of
the exam.

2.1 Identify common symptoms and problems associated with each module
and how to troubleshoot and isolate the problems.

2.2 Identify basic troubleshooting procedures and how to elicit problem
symptoms from customers.

Domain 3.0: Preventive Maintenance

Most people don’t think of computer service as a dangerous job. Most often,
safety precautions are taken to prevent damage to the components. In actual-
ity, there are a few components that can cause severe injury. This topic also
covers maintenance and cleaning of computer components. Questions about
these topics constitute 5 percent of the exam.

3.1 Identify the purpose of various types of preventive maintenance prod-
ucts and procedures and when to use and perform them.

3.2 Identify issues, procedures, and devices for protection within the com-
puting environment, including people, hardware, and the surrounding
workspace.

Copyright ©2001SYBEX , Inc., Alameda, CA www.sybex.com


http://www.sybex.com

XXX

Introduction

Domain 4.0: Motherboards, Processors, and Memory

Several of the items in these content areas give people the most problems (for
example, learning the differences between all the various types of processors).
This content area makes up 15 percent of the exam.

4.1 Distinguish between the popular CPU chips in terms of their basic
characteristics.

4.2 Identify the categories of RAM (Random Access Memory) terminology,
their locations, and physical characteristics.

4.3 Identify the most popular type of motherboards, their components, and
their architecture (bus structures and power supplies).

4.4 Identify the purpose of CMOS (Complementary Metal-Oxide Semicon-
ductor), what it contains, and how to change its basic parameters.

Domain 5.0: Printers

As we were writing this book, we asked A+ certified technicians what they
thought was the hardest part of the Core Hardware exam. With a single,
resounding voice they all said, “Printers!” For this reason, we have tried to make
the printer section as comprehensive as possible. Although there are only two
objectives here and the questions on printers make up 10 percent of the test, we
have dedicated an entire chapter to printer components and operation to make
sure that this area won’t give you any problems.

5.1 Identify basic concepts, printer operations, and printer components.

5.2 Identify care and service techniques and common problems with pri-
mary printer types.

Domain 6.0: Basic Networking

With the explosion of the Internet into the service world, the line between a ser-
vice technician and networking technician has blurred. Frequently, computers
that come in for service have problems that are related to their networking hard-
ware. An A+ certified technician should know how both the hardware and soft-
ware components of networking can affect the operation of the computer.
CompTIA has put basic networking concepts on the A+ Core Hardware exam,
and they make up 10 percent of the total exam questions.

6.1 Identify basic networking concepts, including how a network works
and the ramifications of repairs on the network.

Operating System Technologies Exam Objectives

The following are the areas in which you must be proficient in order to pass the
A+ Operating System Technologies exam.
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Domain 1.0: Operating System Fundamentals

This domain requires knowledge of DOS, Windows 3.x, Windows 95/98, Win-
dows NT, and Windows 2000 operating systems. You will need to know the way
they work, as well as the components that compose them. You will also need to
know topics relating to navigating the operating systems and, in general, how

to use them. Operating system fundamentals make up 30 percent of the exam.

1.1 Identify the operating system’s functions, structure, and major system
files to navigate the operating system and how to get to needed technical
information.

1.2 Identify basic concepts and procedures for creating, viewing, and man-
aging files, directories, and disks. This includes procedures for changing
file attributes and the ramifications of those changes (for example, secu-
rity issues).

Domain 2.0: Installation, Configuration, and Upgrading

This domain basically tests your knowledge of the day-to-day servicing of oper-
ating systems. This includes topics such as installing, configuring, and upgrading
the various operating systems (DOS, Windows 9x, NT, and 2000). You will also
be expected to know system boot sequences. These topics make up 15 percent of
the exam.
2.1 Identify the procedures for installing Windows 9x and Windows 2000
for bringing the software to a basic operational level.

2.2 Identify steps to perform an operating system upgrade.

2.3 Identify the basic system boot sequences and boot methods, including
the steps to create an emergency boot disk with utilities installed for
Windows 9x, Windows NT, and Windows 2000.

2.4 Identify procedures for loading/adding and configuring device drivers
and the necessary software for certain devices.

Domain 3.0: Diagnosing and Troubleshooting

Questions in this domain will test your ability to diagnose and troubleshoot
Windows 9x, NT, and 2000 systems and will make up a whopping 40 percent
of the test.

3.1 Recognize and interpret the meaning of common error codes and
startup messages from the boot sequence, and identify steps to correct
the problems.

3.2 Recognize common problems and determine how to resolve them.

Domain 4.0: Networks

This domain requires knowledge of network capabilities of DOS and Windows
and how to connect to networks. It includes what the Internet is, its capabilities,

Copyright ©2001SYBEX , Inc., Alameda, CA www.sybex.com


http://www.sybex.com

xxxii Introduction

basic concepts relating to Internet access, and generic procedures for system

setup.
4.1

4.2

Network questions make up 15 percent of the exam.

Identify the networking capabilities of Windows including procedures
for connecting to the network.

Identify concepts and capabilities relating to the Internet and basic pro-
cedures for setting up a system for Internet access.

Tips for Taking the A+ Exams

Here are some general tips for taking your exam successfully:

Bring two forms of ID with you. One must be a photo ID, such as a
driver’s license. The other can be a major credit card or a passport. Both
forms must have a signature.

Arrive early at the exam center so you can relax and review your study
materials, particularly tables and lists of exam-related information.

Read the questions carefully. Don’t be tempted to jump to an early con-
clusion. Make sure you know exactly what the question is asking.

Don’t leave any unanswered questions. Unanswered questions are scored
against you.

There will be questions with multiple correct responses. When there is more
than one correct answer, a message at the bottom of the screen will prompt
you to “Choose all that apply.” Be sure to read the messages displayed.

When answering multiple-choice questions you’re not sure about, use a
process of elimination to get rid of the obviously incorrect questions first.
This will improve your odds if you need to make an educated guess.

On form-based tests, because the hard questions will eat up the most time,
save them for last. You can move forward and backward through the
exam. (When the exam becomes adaptive, this tip will not work.)

For the latest pricing on the exams and updates to the registration proce-
dures, call Prometric at (800) 755-EXAM (755-3926) or (800) 77-
MICRO (776-4276). If you have further questions about the scope of the
exams or related CompTIA programs, refer to the CompTIA site at
www.comptia.org/.
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1. Which of the following computer components can be safely disposed of in
regular trash?

A.
B.
C.
D.

Monitors
Printer toner
Laptop batteries

None of the above

2. Which of the following components is especially dangerous to repair and
should only be opened by specially trained professionals?

A.
B.
C.
D.

Printer
Mouse
Monitor

Computer

3. Which of the following information is not stored on a computer’s CMOS chip?

A.
B.
C.
D.

Hard drive configuration
Printer configuration
Memory information

Date and time

4. Which type of memory is typically upgraded on a computer when you are
adding memory?

A.
B.
C.
D.

DRAM
SRAM

VRAM
QRAM

5. Which of the following interfaces are considered serial interfaces? (Select all
that apply.)

A.
B. FireWire
C.

D. ECP
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6. Which of the following standards is commonly referred to as a FireWire port?
A. TEEE 1294
B. IEEE 1394
C. ISO 1294
D. IEEE 1666
7. Which of the following memory types offers the highest transfer rate and
bandwidth rate?
A. FPM DRAM
B. EDO RAM
C. DDR SDRAM
D. RIMM

8. What is the main purpose of WRAM?
A. It is a special type of memory designed for laptop computers.
B. It is a specialized type of memory for video accelerators.
C. Itis a specialized type of memory for Windows accelerator cards.

D. Itis a specialized type of memory for sound accelerator cards.

9. What type of cable is used by floppy drives?
A. 18-pin ribbon cable
B. 21-pin ribbon cable
C. 34-pin ribbon cable
D. 40-pin ribbon cable

10. How much disk capacity is supported by the original IDE specification?
A. 528MB
B. 640MB
C. 628MB
D. 1.2GB

11. What type of cable is used by internal SCSI devices?
A. 21-pin ribbon cable
B. 34-pin ribbon cable
C. 40-pin ribbon cable
D. 50-pin ribbon cable
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12. Which ends of a SCSI bus should be terminated?
A. Neither end should be terminated; termination is for IDE buses.
B. The beginning of the chain should be terminated.
C. The end of the chain should be terminated.
D. Both ends of the chain should be terminated.
13. Which bus feature allows devices to bypass the processor and write their
information directly to main memory?
A. DMA channels
B. IRQs
C. 1/O addresses

D. Bus mastering

14. Which IRQ is typically assigned to LPT2?
A. IRQ3
B. IRQS
C. IRQ10
D. IRQ15

15. Which bus architecture is typically associated with IBM PS/2 computers?
A. ISA
B. EISA
C. MCA
D. VESA
16. What type of bus architecture is used commonly with Pentium class computers
and supports 64- and 32-bit data paths?
A. ISA
B. EISA
C. PCI
D. VESA
17. What type of PCMCIA card is Smm thick and is commonly used with modem
and LAN adapters?
A. Typel
B. Typell
C. Typelll
D. Type IV

Copyright ©2001SYBEX , Inc., Alameda, CA www.sybex.com


http://www.sybex.com

xxxvi Assessment Test: Core Hardware Service Technician Exam

18. Which of the following connector types are not typically associated with mice?

A.
B.
C.
D.

Serial connector
Parallel connector
Bus mouse interface
PS/2 interface

19. What is the maximum resolution supported by the VGA standard?

A.
B.
C.
D.

320 x 480
480 x 600
640 x 480
800 x 600

20. Which type of cable is commonly associated with parallel printers?

A.

DB-25F on the first connector and Male Centronics 36 on the second
connector

DB-25F on the first connector and Male Centronics 50 on the second
connector

DB-25M on the first connector and Male Centronics 36 on the second
connector

. DB-25M on the first connector and Male Centronics 50 on the second

connector

21. What is the primary purpose of the transfer corona assembly in a laser printer?

A.
B.
C.
D.

It charges the paper so that the toner sticks to the paper.
It fuses the toner to the paper.
It moves the paper through the printer.

It is a laser that scans the image to the printer.

22. Which of the following options offers the slowest transfer speed between a
printer and a computer?

A.

Serial

B. Parallel
C.
D

. Network connection

USB
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Which of the following physical network topologies offers the most fault
tolerance in terms of cable interruption, while balancing requirements for
amount of cable required?

A. Bus
B. Ring
C. Mesh
D. Star

Which IEEE specification is responsible for defining fiber optic standards?
A. 802.1

B. 802.4
C. 802.6
D. 802.8

What is the maximum data rate that can be transmitted over UTP Category
3 cable?

A. 4Mbps

B. 10Mbps
C. 16Mbps
D. 100Mbps

Which DMA channel is typically assigned to the hard disk controller?
A. DMA 1

B. DMA2

C. DMA3

D. DMA 4

What will most likely happen if you leave the blank (the piece of metal

or plastic that covers the space where expansion cards are placed) off the
computer when an expansion card is removed?

A. More airflow will be added.

B. Less airflow will be added.

C. More static will be present in the computer.
D

. Less static will be present in the computer.
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28. Which universal command is used to access a computer’s CMOS settings?

A.
B.
C.
D.

During the computer’s startup, press F1.
During the computer’s startup, press the Delete key.
During the computer’s startup, press Control + Shift + Escape.

There is no universal way of accessing CMOS.

29. Which DOS command is used to create a bootable diskette that can be used for
troubleshooting?

A.
B.
C.
D.

FORMAT A: /S
FORMAT A: /B
FORMAT A: /Q
FORMAT A: /T

30. Which DOS configuration file would you check if a device driver was not
properly loading?

A.
B. SYSTEM.INI
C.

D. BOOT.INI

AUTOEXEC.BAT

CONFIG.SYS
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Answers to Assessment Test: Core Hardware
Service Technician Exam

1.

10.

1.

12.

D. Many consumer electronic components including monitors, printer toner,
and batteries are considered hazardous material and should be disposed of
properly. Check your local waste disposal service for more detailed disposal
instructions. See Chapter 1 for more information.

C. The monitor is one of the most dangerous components to repair. It can
retain a high-voltage charge even when it is not turned on. Monitors should
only be opened by specially trained professionals. See Chapter 1 for more
information.

B. The computer has a special chip called CMOS (Complimentary Metal
Oxide Semiconductor) that saves important configuration information when
the computer is turned off. This includes date and time, hard drive configura-
tion, and memory settings as well as other options. See Chapter 2 for more
information.

. A. Dynamic Random Access Memory (DRAM) is the type of memory that is

expanded when you add memory. Static Random Access Memory (SRAM)
is often used for cache memory. See Chapter 2 for more information.

. B, C. The three main types of serial interfaces are Standard serial, Universal

Serial Bus (USB), and FireWire. IEEE 1294 and Enhanced Capabilities Port
(ECP) are considered parallel standards. See Chapter 2 for more information.

B. The FireWire standard was adopted by the Institute of Electronic and
Electrical Engineers in 1995 as IEEE 1394. See Chapter 2 for more information.

D. Direct Rambus (RIMM) is a relatively new technology that uses a fast (up
to 800MHz) technology. See Chapter 3 for more information.

C. Windows RAM (WRAM) is a specialized memory for Windows accelerator
cards. It is similar to video RAM, but it is much faster. See Chapter 3 for more
information.

C. Floppy drive cables use a 34-wire ribbon cable with three connectors. See
Chapter 4 for more information.

A. The original IDE specification only supported drives up to 528MB and
speeds to 3.3MBps. See Chapter 4 for more information.

D. SCSI internal devices use a 50-pin ribbon cable. IDE devices use a 40-pin
ribbon cable. See Chapter 4 for more information.

D. Both ends of a SCSI bus must be terminated for signals to be properly main-
tained. See Chapter 4 for more information.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

A. Direct Memory Access (DMA) channels allow a device to write directly to
memory. Bus mastering allows devices to write directly to each other. See
Chapter 5 for more information.

B. IRQS is assigned to LPT2. Since most computers do not use LPT2, this
IRQ is typically available for use with other devices. See Chapter 5 for more
information.

C. The Micro Channel Architecture (MCA) bus was developed by IBM for
their PS/2 computers as an upgrade to the ISA architecture. See Chapter 5 for
more information.

C. Peripheral Component Interconnect (PCI) is a bus type commonly used
with Pentium class computers. This bus type supports 64- and 32-bit data
paths and can be used in 486 and Pentium-class computers. See Chapter 5 for
more information.

B. Type I cards are 3.3mm thick and are commonly used for memory cards.
Type Il cards are Smm thick and are used for modems and LAN adapters; they
are the most commonly used cards. Type III cards are 10.5mm thick and are
commonly used as PC hard disks. See Chapter 5 for more information.

B. Common mouse interface standards include serial connectors, bus mouse
interfaces, and PS/2 interfaces. See Chapter 6 for more information.

C. The maximum resolution supported by VGA is 640 x 480. The SVGA
standard supports up to 1024 x 768 resolution. See Chapter 6 for more
information.

C. Parallel printer cables use a DB-25M connector to connect to the parallel
port on the computer and a Male Centronics 36 connector to connect to the
printer. See Chapter 6 for more information.

A. After the laser writes the image to a photosensitive drum, the transfer corona
wire charges the paper so that the toner is pulled from the drum to the paper. See
Chapter 7 for more information.

A. Serial is the slowest option for printer communication type. With serial
connection, data is sent one bit at a time with the overhead of communication
parameters. See Chapter 7 for more information.

D. With a physical star topology, each network device connects to a central
hub. This prevents the entire network from failing in the event of a single cable
segment failure. The mesh topology is technically more fault tolerant, but is
not practical due to the amount of cable that would be required. See Chapter 8
for more information.

D. The IEEE 802 workgroup has designated 802.8 as the Fiber Optic Technical
Advisory Group. See Chapter 8 for more information.
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25.

26.

27.

28.

29.

30.

B. Category 3 UTP cable contains four twisted pairs of wires and has three
twists per foot. It is only capable of transmitting data at 10Mbps. See
Chapter 8 for more information.

A. DMA 1 is the default assignment for the hard disk controller. See Chapter 9
for more information.

B. Blanks are used to promote proper airflow to the internal components of a
computer. Introducing a new hole will often result in less airflow, which could
cause your computer to overheat and burn out components. See Chapter 9 for
more information.

D. Each computer manufacturer has a specific way of accessing the com-
puter’s CMOS settings. This will vary from computer to computer. See
Chapter 9 for more information.

A. The FORMAT A: /S command is used to create a floppy disk that has the
system files installed so that the disk is considered bootable. See Chapter 10
for more information.

C. In a DOS environment, the CONFIG.SYS file is the main configuration
file for memory management and device configuration. See Chapter 10 for
more information.
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1. Which Windows 98 command-line utility is used to delete files and directories,
even if the subdirectories contain additional files?

A. DEL

B. REMOVE
C. DELTREE
D. REMTREE

2. Which key would you use in Windows 98 to select non-contiguous files for a
file action such as a copy?

A. CTRL
B. SHIFT
C. ALT
D. F5

3. Which Windows 98 utility would you use to check a disk drive for disk-related
errors?

A. Disk Cleanup
B. Disk Manager
C. Disk Defragmenter
D. SCANDISK
4. What is the minimum amount of RAM a computer must have to run
Windows 98?
A. 8MB
B. 12MB
C. 16MB
D. 32MB

5. Which of the following commands would you use to partition your disk drives
prior to a Windows 98 installation?

A. PARTDISK
B. FDISK

C. MAKEPART
D. FORMAT
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6. What is the purpose of the MSCDEX.EXE file on the Windows 98 startup disk?

A.
B.
C.
D.

Memory manager

Video manager

Provides hard drive support
Provides CD-ROM support

7. Which Windows 95 option would you use if you did not want your system
checked for Plug-and-Play devices?

A.
B.
C.
D.

SETUP /pi
SETUP /np
SETUP /-np
SETUP /-npnp

8. Which of the following options best describes what happens when you install
Windows 95 with the portable configuration?

A.
B.
C.
D.

No networking is installed.
PCMCIA support and APM support is installed.
The minimum Windows 95 files are installed.

The GNP components are installed.

9. Which of the following options is not an upgrade enhancement when
upgrading from Windows 95 (original version, not OSR2) to Windows 98?

A.
B.
C.
D.

Better Internet support through the integration of Internet Explorer
Support for newer hardware such as USB, AGP, and DVD

Support for the FAT32 file system

DOS 6 replaced by DOS 7

10. Which Windows 98 startup file allows the rest of the operating system and its
programs to interact directly with the system hardware and the system BIOS?

A.
B. BIOS.SYS
C.

D. OSIO.SYS

MSDOS.SYS

10.SYS
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11. Which Windows 98 utility is used to easily edit configuration files such as
CONFIG.SYS and WIN.INI?

A. MSCONFIG
B. WINCONFIG
C. W98CONFIG
D. REGEDIT
12. Which Windows 98 utility would you use if you wanted to upgrade a FAT16
partition to a FAT32 partition?
A. Disk Converter
B. FDISK
C. Disk Manager
D. Disk Administrator
13. How much free disk space is required on a computer that will have
Windows 2000 Professional installed?
A. 650MB
B. 1.2GB
C. 1.6GB
D. 2GB
14. You want to install Windows 2000 on a computer that has just had its hard
drive formatted. What command would you use on a Windows 98 com-

puter that had the Windows 2000 Professional CD to make Windows 2000
Startup Disks?

A. BOOTDISK
B. MAKEBOOT
C. MAKEBT16
D. MAKEBT32

15. What command would you use to install Windows 2000 Professional on a
computer that needs to have the accessibility options installed?

A. SETUP/A
B. SETUP /H
C. WINNT /A
D. WINNT /H
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16. Which of the following operating systems can be upgraded directly to
Windows 2000 Professional? (Select all that apply.)

A. Windows 3.1
B. Windows 95
C. Windows 98
D. Windows NT Workstation 4.0

17. Which Windows 2000 boot file is used in a dual-boot configuration to keep
a copy of the DOS or Windows 9x boot sector?

A. NTBOOT.SYS
B. NTBOOT.DOS
C. BOOTSECT.SYS
D. BOOTSECT.DOS

18. What file extension is associated with Microsoft Installer files?

A. APP
B. .MSI
C. .INS
D. .DAT

19. Which of the following options provides the most reliable way to uninstall a
Windows 98 application?

A. Control Panel » Windows Configuration
B. Control Panel » System Configuration
C. Control Panel » Add/ Remove Programs
D. Delete the application files with Windows Explorer and remove any
Registry entries
20. Which printer option is used to bypass printer spooling?
A. Print Directly to Printer.
B. Bypass Print Spooling.
C. Disable Spooling.
D. This option can only be set by directly editing the Registry.
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21. Which of the following backup options backs up the files on a disk that have
changed since the last Full backup and does not mark the files that are backed
up during the session as archived?

A. Full
B. Differential
C. Incremental

D. Partial

22. Which of the following commands is not located on a Windows 98 startup disk?
A. FDISK
B. FORMAT
C. SYS
D. DELTREE
23. What command-line utility would you use to create a Windows N'T Emergency
Repair Disk?
A. ERD
B. MAKEERD
C. RDISK
D. MAKEDISK
24. Which of the following network protocols is not a default protocol that can be
loaded with Windows 98?
A. NetBEUI
B. DLP
C. NWLink
D. TCP/P
25. What software must be loaded on a Windows 98 client so that the computer
can access other Microsoft network clients?
A. Microsoft Client for Microsoft Networks
B. Client Connect
C. TCP Connect
D. File and Print Sharing Manager
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26. What UNC path would you use to connect to a folder called DATA and a
share called ACCT on a computer called WS1 on a domain called ACME?

A. \\ACME\WSI\ACCT\DATA
B. \\ACMEAWSI\ACCT
C. \\WSI\ACCT\DATA
D. \\DATA\ACCT\WSI\ACME

27. Which service is responsible for managing Internet host names and domain
names as well as resolving the names to IP addresses?

A. DHCP
B. WINS
C. DNS
D. SMS

28. What key do you press to access Safe Mode when Windows 98 is booting?
A. F1
B. F2
C. F6
D. F8
29. Which utility would you use to troubleshoot hardware problems on a
Windows 98 computer?
A. Task Manager
B. Device Manager
C. SCANDISK
D. System Services Manager
30. What command is used on Windows 98 computers to check the consistency of
the Registry and to back up the Registry?
A. REGEDIT
B. REGEDT32
C. SYSREG
D. SCANREG
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1.

10.

11.

12.

C. The DEL command is used to delete files. RD is used to remove empty
directories or subdirectories. DELTREE is used to delete files and directories,
even if they contain files. See Chapter 12 for more information.

A. The CTRL key is used to select non-contiguous files, while the SHIFT key is
used to select contiguous files. See Chapter 12 for more information.

D. SCANDISK is used to check a disk drive for errors or problems. Disk
Cleanup is used to delete unneeded files. Disk Defragmenter is used to arrange
data so that it is more easily accessed. See Chapter 12 for more information.

B. While 12MB is the bare minimum to load the operating system, Microsoft
actually recommends at least 16-32MB of memory. See Chapter 13 for more
information.

B. The FDISK utility is used to manage disk partitions. With FDISK you
can create, delete, and mark the active partition. See Chapter 13 for more
information.

D. The MSCDEX_.EXE file is used to provide CD-ROM drive support prior
to Windows 98 being loaded. You also need to load the proper CD-ROM
driver. See Chapter 13 for more information.

A. The SETUP /pi switch skips the check for any Plug-and-Play devices. See
Chapter 13 for more information.

B. When you install a portable or laptop computer and use the portable con-
figuration, the PCMCIA support is added as well as Advanced Power Man-
agement for when the laptop is running from battery power. See Chapter 13
for more information.

D. When you upgrade from Windows 95 to Windows 98, DOS 7 (16-bit) is
replaced by DOS32 (32-bit). See Chapter 13 for more information.

C. The 10.SYS file allows the rest of the operating system and its programs to
interact directly with the system hardware and the system BIOS. A part of this
file’s code is hardware drivers for common devices (such as serial and commu-
nication ports and disk drives). See Chapter 13 for more information.

A. The MSCONFIG utility is used to edit configuration files easily and graph-
ically. See Chapter 13 for more information.

A. The FAT32 file system offers several enhancements to the FAT16 file sys-
tem. You can convert existing FAT16 partitions to FAT32 partitions through
System Tools » Disk Converter utility. See Chapter 13 for more information.
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13. D. Windows 2000 installations require a minimum of 2GB of free disk space
for the installation process. See Chapter 14 for more information.

14. B. The MAKEBOOT command is used from Windows 9x computers while
the MAKEBT32 command is used from Windows NT or Windows 2000
computers. See Chapter 14 for more information.

15. D. Windows 2000 uses the WINNT command to start the installation pro-
cess. The /H switch specifies that the accessibility options should be installed.
See Chapter 14 for more information.

16. B, C, D. If the hardware requirements for a Windows 3.1 computer meet the
Windows 2000 requirements you can install Windows 2000, but there is no
supported upgrade path for this operating system. See Chapter 14 for more
information.

17. D. If your computer has an operating system installed and you install Win-
dows 2000 (as opposed to an upgrade), your computer will be capable of dual-
booting. The previous operating system’s boot information will be stored in a
file called BOOTSECT.DOS. See Chapter 14 for more information.

18. B. Files used to install applications are .MSI files. Microsoft Installer files have
many advantages over traditional installation processes. See Chapter 15 for
more information.

19. C. The best and safest way to remove Windows applications is through the
Add/Remove Programs applet within the Control Panel. See Chapter 15 for
more information.

20. A. When you access a printer’s properties, you can bypass printer spooling
by selecting the Print Directly to Printer option. See Chapter 16 for more
information.

21. B. A Differential backup does not mark the files that are backed up as
archived. An Incremental backup would mark the files that are backed up
as archived. See Chapter 17 for more information.

22. D. The Windows 98 startup disk is a bootable disk that contains most of the
commands needed to set up the computer prior to the Windows 98 installa-
tion. However, this disk does not contain the DELTREE command by default.
See Chapter 17 for more information.

23. C. The RDISK command is used in Windows NT computers to create the
ERD. This disk is not bootable and is specific to the computer that it was
created on. See Chapter 17 for more information.

24. B. Windows 98 does not support a protocol called DLP. See Chapter 18 for
more information.

Copyright ©2001SYBEX , Inc., Alameda, CA www.sybex.com


http://www.sybex.com

I Answers to Assessment Test: Operating System Technologies Exam

25. A. The Microsoft Client for Microsoft Networks software is used to allow the
computer to access network resources located on other Microsoft computers.
See Chapter 18 for more information.

26. C. Universal Naming Convention (UNC) paths specify the computer name,
followed by the share name, followed by the path. See Chapter 18 for more
information.

27. C. The Domain Name System (DNS) is used to resolve Internet host names or
domain names to IP addresses. See Chapter 18 for more information.

28. D. When prompted during the Windows 98 boot process, press the F8 key to
access Windows Safe Mode. This is useful for troubleshooting purposes. See
Chapter 19 for more information.

29. B. The Device Manager utility can be used to see all of the devices and their
status that are recognized by the Windows 98 operating system. See Chapter 19
for more information.

30. D. The SCANREG command is used to check and back up the Registry. It will
also attempt to fix any problems it diagnoses with the Registry structure. See
Chapter 19 for more information.
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Chapter Basic Computer Service
e Concepts

THE FOLLOWING OBJECTIVES ARE COVERED IN
THIS CHAPTER:

v' 1.3 Identify available IRQs, DMAs, and I/O addresses and
procedures for configuring them for device installation and
configuration.

Content may include the following:
Standard IRQ settings

Modems

Floppy drive controllers

Hard drive controllers

USB ports

Infrared ports
Hexidecimal/Addresses

v' 2.1 Identify common symptoms and problems associated with
each module and how to troubleshoot and isolate the problems.
Content may include the following:
Processor/memory symptoms
Mouse

Floppy drive

Parallel ports

Hard drives

CD-ROM

DVD

Sound card/audio

Monitor/video

Motherboards

Modems

BIOS
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USB

NIC

CMOSs

Power supply

Slot covers

POST audible/visual error codes
Troubleshooting tools, e.g., multimeter
Large LBA, LBA

Cables

Keyboard

Peripherals

3.1 Identify the purpose of various types of preventive
maintenance products and procedures and when to use and
perform them.

Content may include the following:

Liquid cleaning compounds

Types of materials to clean contacts and connections
Non-static vacuums (chassis, power supplies, fans)
3.2 Identify issues, procedures, and devices for protection

within the computing environment, including people,
hardware, and the surrounding workspace.

Content may include the following:

UPS (Uninterruptible Power Supply) and suppressors
Determining the signs of power issues

Proper methods of storage of components for future use
Determining the signs of power issues

Potential hazards and proper safety procedures
relating to:

Lasers

High-voltage equipment
Power supply

CRT
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Special disposal procedures that comply with
environmental guidelines.

Batteries

CRTs

Toner kits/cartridges

Chemical solvents and cans

MSDS (Material Safety Data Sheet)

ESD (Electrostatic Discharge) precautions and
procedures

What ESD can do, how it may be apparent, or hidden
Common ESD protection devices

Situations that could present a danger or hazard
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he computers of today are complex devices. Each computer
contains hundreds of individual components, and these components work
together to perform specific functions inside the computer. In this chapter,
we’ll discuss the most common components and their functions. We’ll also
explain a few of the basic electronics concepts needed to service the microcom-
puter hardware of today. The topics are categorized as follows:

* Microcomputer electronic components
* The physics of electronics

= Tools of the trade

= Electrostatic discharge

= Safety

= Environmental concerns

The material in this chapter is introductory and is included to make sure we
have all our bases covered. If you are already familiar with this material, we sug-
gest you just skim through the chapter and answer the review questions at the end.

P For complete coverage of objective 2.1, please also see Chapters 4, 6, 8, and 10. For
TE complete coverage of objective 3.2, please see Chapter 2.

Microcomputer Electronic Components

Many of the components found in computers today are basically the
same components you’d find in almost every major household appliance. Most
of these components have been used since the late 1960s. For example, every tele-
vision set contains resistors and transistors. Automobiles today actually contain
small computers that monitor the speed of the car and make adjustments to the
fuel mixture accordingly.
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Analog vs. Digital

Before we discuss electronic components, we must define the words analog and
digital because we will be using them throughout our discussions of computer
technology.

Today’s computer components use digital signals, which are signals that con-
tain values that are discrete. Analog signals, on the other hand, change values
over time. Consider the difference between two common types of light switches:
a standard light switch and a dimmer switch. The standard light switch has only
two values: on and off. As a rule, at any one time the switch will be in either one
position or the other. This is similar to digital electrical signals, which have dis-
crete values (like on and off). By way of comparison, the dimmer switch starts at
off, but can be changed gradually to stronger and stronger intensities, up to the
full o setting. At any one instant, a dimmer switch can have a setting almost
anywhere between on and off. This is similar to an analog electrical signal, which
may be on or off or somewhere in between.

Vacuum Tubes—The Old Days...

Today’s computer components are the products of previous generations of trial
and error. Each generation improves upon the previous era. The grandfather of
today’s computer components is the vacuum tube (Figure 1.1).

FIGURE 1.1 A vacuum tube

The vacuum tube is really nothing more than a switch. A small voltage at one
pole switches a larger voltage at the other poles on or off. Because information
in a computer is represented as binary (1s and 0s), switches are ideal—because
they too have only two positions, 1 or 0.

The first electronic computers contained cabinets full of vacuum tubes. There
were several problems with this. First, the tubes utilized a heating element in order
to facilitate the flow of electrons between the poles. These heating elements had to
be “warmed up” in order to function properly. Thus, it took several minutes to
turn the computer on. Also, with several tubes in the same cabinet, the elements
would generate quite a bit of heat. Unfortunately, heat shortens the life of elec-
tronic components—so each computer usually had a room full of air conditioning
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8 Chapter 1 - Basic Computer Service Concepts

equipment just for keeping the tubes cool! Even so, the average temperature in
these computers was greater than 100 degrees Fahrenheit.

Second, the vacuum tubes were very bulky. Computers like the first computer,
ENIAC, often took up enough cabinets to fill an entire floor of a building, with the
computer in one room and the air conditioning equipment in the one next to it.

Transistors—Turn Them On

If the vacuum tube is the grandfather, then the fransistor is the parent of today’s
electronic components. Transistors (Figure 1.2) work in basically the same man-
ner as vacuum tubes. A small voltage applied to one pole controls a larger voltage
on the other poles. The difference between a transistor and a vacuum tube is that
a transistor uses a sandwich of silicon instead of tube filled with gas to do the
switching. Silicon falls into a family of elements that are neither conductor nor
insulator; they’re called semiconductors. This type of element will be either a
conductor or an insulator depending on some condition. In the case of transis-
tors, an electrical current will cause the silicon to be a conductor.

FIGURE 1.2 Atransistor

Transistors overcame most of the limitations of vacuum tubes. They generate
very little heat, and they are much smaller than vacuum tubes. With transistors,
computers that fit into a single room could be made. As manufacturing tech-
niques have become more precise, transistors have gotten smaller and smaller.
Today, five million transistors can fit into an area smaller than a thumbnail.

Resistors—Keeping Electricity at Bay

Another component that is commonly used in computers is the resistor. As its
name suggests, it resists the flow of electricity. The electricity is dissipated in the
form of heat. There are two types of resistors: fixed and variable.

Fixed Resistors

Fixed resistors are used when you need to reduce the current by a certain
amount. They are easily identified by their size and shape (see Figure 1.3). Their
resistance level is indicated by means of colored bands painted on the resistor.
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FIGURE 1.3 A fixed resistor

2

TABLE 1.1

—@_—-

Fixed resistors are color coded to identify their resistance values. They are color
coded rather than having their values printed right on their bodies for two rea-
sons. First, the resistors are only % inch long. Second, they're cylindrical. In
other words, it is rather difficult to print on them (and the print would be difficult
to read at that size anyway).

If you ever need to replace a resistor, you must replace it with a resistor of the
same resistance level. The resistance level can be determined by reading the val-
ues of the colored bands. Each colored band stands for a number:

= The first two bands represent the digits of a two-digit number.
» The third band represents a multiplier.

= The presence or absence of a fourth band represents a margin-of-error
factor (commonly called the resistor’s tolerance range).

For example, say you have a resistor with the following colors (reading from
left to right): red, orange, and brown. Checking the values as listed in Table 1.1,
you can see that red represents the number 2, orange represents the number 3,
and brown represents a multiplier of 10. The resistance is 23 times 10, which
equals 230. Resistance is expressed in obms, so you could express the value as
230Q. But don’t forget the tolerance value for the resistor. Because there is no
fourth band in this example, the tolerance range for this value is plus or minus
20% (as noted at the bottom of Table 1.1); the true resistance of the resistor is
thus somewhere between 184Q and 276Q.

Table 1.1 lists the colors and their associated values. Remember to always
read the colors from left to right (“left” on a resistor is the side that has the three
colored bands on it).

Standard Color Codes for Resistors

Color 1st Band (Left Digit) 2nd Band (Right Digit) 3rd Band (Multiplier)

Black 0 0 1
Brown 1 1 10
Red 2 2 100
Orange 3 3 1,000
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TABLE 1.1

Standard Color Codes for Resistors (continued)

Color 1st Band (Left Digit) 2nd Band (Right Digit) 3rd Band (Multiplier)

Yellow 4 4 10,000
Green 5 5 100,000
Blue 6 6 1,000,000
Violet 7 7 10,000,000
Gray 8 8 100,000,000
White 9 9 N/A

Note: Be sure to look for a fourth band. If there is no fourth band, it means the tolerance level of
the resistor is not very good—it's between plus or minus 20% of the value indicated by the other
bands. If there is a fourth band, it will be either silver or gold. Silver represents a tolerance of £10%.
Gold represents a tolerance of +5%.

Pay special attention to the note at the bottom of the table. Tolerance bands
indicate how well the resistor holds to its rated value. As we mentioned in the
preceding example, if there is no fourth band, the resistor has a tolerance of plus
or minus 20%. That’s pretty bad. In electronics, you usually need things to be
very close (like a tolerance of less than 5%). A silver band indicates a 10% vari-
ation, and a gold band indicates a 5% variation. Remember, though, this range
indicates the maximum variation—it’s possible that the resistor might be right
on with its resistance value. For example, say you have the color sequence
brown, green, orange, silver. The resistance would be indicated as 15 x 1,000, or
15,0009 (you can also express it as 15kQ)—and it may very well be that this par-
ticular resistor is able to resist currents up to precisely that strength. However, to
be safe, you need to take into account the maximum deviation from this value,
which would be indicated by the fourth band color (silver in this example, which
represents a £10% variation), so this resistor might have a value of as little as
13,5009 (13.5k€) or as much as 16,500 (16.5kQ).

Variable Resistors

The variable resistor is also called a rheostat or potentiometer. The most com-
mon use in a computer for a variable resistor is for a volume control or bright-
ness control. The resistance is varied between the center pole and either of the

end poles (see Figure 1.4). It can be used to vary resistance directly from zero to
infinity by hooking the target to one pole and the source to the center pole. Or,
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you can use a variable resistor to slowly vary from one source to another by
hooking each source to a pole and the target to the center pole.

FIGURE 1.4 A variable resistor

Sometimes resistors are placed together into an assembly that is commonly
referred to as a resistor pack. These resistor packs are used in some drive systems
to terminate (stop) the signals being sent on the drive cable. When they perform
this function, they are called terminators. We will discuss this type of resistor
more in later chapters.

Capacitors—Storing a Charge for Later

Another commonly used component is the capacitor. A capacitor is used to store
electrical charge. Typically used in power supplies and in timing circuits, these
items are rarely the cause of failure in a system because all they do is store a charge
and release it. Capacitors in a computer can be easily identified because they usu-
ally look like small metal cans or small disks with two connectors (Figure 1.5).

FIGURE 1.5 A capacitor

IR

2 Do not touch a charged capacitor! They can hold charges of thousands of volts
ING and can cause serious injury. Stay away from them even when power has been
removed. They can retain a charge for hours after power has been removed.

Integrated Circuits (ICs)—Welcome to the 1980s

With today’s manufacturing techniques, it is possible to put all of these compo-
nents together into circuits that perform certain functions. In the 1970s, you
might have hooked up several components on boards called circuit boards. Start-
ing in the 80s, components were etched into pieces of silicon no larger than a
dime. In order to get this small item onto a circuit board, the silicon wafer is
placed into a package that has pins coming out of it. These pins are wired with
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tiny copper or gold wiring directly to the silicon chip. This package comes in sev-
eral forms, but is generally called an integrated circuit chip or IC chip.

) When we say “chip” in the computer business today, we often mean the package
TE that the silicon wafer is housed in, not the wafer itself. From now on, when we use
the word chip, we are referring to the IC.

There are several types of ICs, but we will cover only the most commonly
used types.

Dual Inline Package

The most common package for an IC is the Dual Inline Package, or DIP. DIPs
contain two rows of pins and are usually black with markings on top indicating
their manufacturer and purpose. Figure 1.6 shows a Dual Inline Package IC.
DIPs are commonly seen being used as memory chips, although this design is
being used less and less.

FIGURE 1.6 A Duallnline Package IC

Quad Small Outline Package

The Quad Small Outline Package (QSOP—also called a surface mount) is among
the most commonly used types of chips today. Figure 1.7 shows an example of a
QSOP package. This design has the advantage of being very compact.

FIGURE 1.7 A QuadSmall Outline Package IC

) Most chip manufacturers use a technology called VLSI, or Very Large Scale Inte-
TE gration. The idea is to integrate the functions of several small chips into one, usu-
ally larger, chip. Most often, these VLSI chips are of the QSOP type.
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Some cards or circuit boards have several jumpers—so when you go to con-
figure the device, you will need to select the appropriate jumpering option. To
find out which pins have to be jumpered in order to select different configuration
options, consult the documentation of the device.

If you don’t have the documentation, you may have to try all the different
jumpering combinations to see if you can get the device configured properly:

* With a six-pin device (as shown in the top part of Figure 1.10), you have
eight possible settings: all unjumpered, left pair jumpered, middle pair
jumpered, right pair jumpered, left and middle pairs jumpered, left and
right pairs jumpered, middle and right pairs jumpered, and all jumpered.
This arrangement is common for setting the ID number or other configu-
ration setting of a SCSI device.

= With a three-pin device (as shown in the bottom part of the figure), you
are usually only concerned with setting the device to an active or inactive
status. Any one of the options shown in the bottom of Figure 1.10 may
mean “on”; one of the others would then be the “off” setting. (The third,
perhaps in this case represented by the all-unjumpered configuration on
the left, may mean “let Plug and Play determine the setting.”)

Dual Inline Package (DIP) Switches

FIGURE 1.11

Jumpers are fine for single settings, but what if you have 