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rc o th nrutor

hen I wrote the second edition of Introductory Electronic Devices and Circuits
W (1990), 1 incorporated a series of tools for learning that no one had used, to my
knowledge, prior to that time. These tools for learning included objective identifiers that
tie the text material to the chapter objectives, summary illustrations, and marginal notes
designed to supplement the body of the text. In the fourth edition of the devices text
(1997), the list of learning aids was expanded to include highlighted lab references that
tie the text material to specific lab exercises. The response to that text has been over-
whelming. As a result, it has served as a design model for Introductory Electric Circuits.
As always, my goal has been to produce an introductory textbook that students can
really use in their studies. For this reason, the most useful learning aids from the Devices
textbook have been incorporated into Introductory Electric Circuits (see pages vi and vii):

(D Performance-based objectives provide a handy overview of the chapter organization
and a road map to student learning.

@) Objective identifiers in the margins cross-reference the objectives with the chapter
material. These identifiers help the students to locate quickly the material that enables
them to fulfill an objective.

(3 Marginal notes include a running glossary of new terms, notes that highlight the dif-
ferences between theory and practice, and brief reminders of principles covered in ear-
lier sections and chapters.

(@ In-chapter practice problems are included in the examples to provide your students
with an immediate opportunity to apply the principles and procedures demonstrated in
the examples.

(®) Summary illustrations provide a convenient summary of circuit operating principles
and applications. Many provide comparisons between related circuits.

The following items have also been incorporated into Introductory Electric Circuits
to help reinforce student learning:

= Section review questions: Each section of the text ends with a series of questions that
students can use to check their learning.

= Chapter summaries: Each chapter ends with a detailed summary of the major points
covered in the chapter, including an equation summary and a key terms list.

= Practice problems: An extensive set of practice problems appears at the end of each
chapter. In addition to standard practice problems, most of the problem sets include
troubleshooting practice problems and the Brain Drain (challengers).

FEATURES

In addition to the learning aids listed above, Introductory Electric Circuits contains several
features designed to help your students learn the principles covered in the textbook (and
more). Some of those features are described on the following pages.

Note: The learning aids listed are
identified (by number) on the
following pages.
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0BJECTIVES /

After studying the material in this chapter, you

should be able to:

. Describe the commonly used types of wire
and the American Wire Gauge (AWG) sys-
tem of wire sizing.

. Describe the ratings used for conductors and
insulators.

. Describe the various types of resistors.

. Describe the various resistor ratings.

Use the standard resistor color code.

. List the guidelines for replacing resistors.

. Describe the operation of, and applications
for, commonly used potentiometers.

. Describe the construction and characteristics
of commonly used batteries.

9. Discuss the operation and use of a basic dc
power supply.

10. Discuss the concept of voltage polarity as it

applies to dc power supplies.

11. List and describe the various types of

switches.

12. Describe the construction, operation, ratings,

and replacement procedures for fuses.

13. Compare and contrast fuses with circuit
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FIGURE 3.36

Assigning voltage polaritics.

Common terminal
The terminal of a dc power supply
that is common 10 two (or more)
voltage sources and thus is used as

/ the reference point.

Connecting a dc power supply to a
properly constructed circuit.

FIGURE 335 Power supply connections.

Positive Voltage Versus Negative Voltage

Voltages are normally identified as having a specific polarity; that is, as being either posi-

tive or negative. For example, consider the positive and negative terminals of the voltage

source shown in Figure 3.36. We could describe this source in either of two ways. We

could say that:

1. Side A is positive with respect to side B, meaning that side A of the source is more pos-
itive than side B.

2. Side B is negative with respect to side A, meaning that side B of the source is more neg-
ative than side A.

While both of these statements are correct, they do not assign a specific polarity to the
source; that is, we have not agreed on whether it is a positive voltage source or a negative
voltage source.

n a polarity to any voltage, we must agree on a reference point. For example,
if we agree that side A of the voltage source in Figure 3.36 is the reference point, then we
would say that the output from the source is a negative dc voltage because side B is more
negative than our reference point. At the same time, if we agree that side B of the source is
our reference point, then we would say that the output from the source is a positive de volt-
age because side A of the source is more positive than our reference point.

The common terminal of the dc power supply in Figure 3.33 is common to both
voltage sources and therefore is used as the reference point; that is, the output polarity of
either source is described in terms of its relationship to this point. For example, refer back
to Figure 3.34. The common is connected to the negative terminal of source A. Since the
top side of A is positive with respect to the common (reference) point, we say that the out-
put from A is a positive dc voltage. By the same token, the bottom side of source B is neg-
ative with respect to the common, so we say that the output from source B is a negative dc
voltage. In each case, the output voltage polarity describes its relationship to the common
terminal. This is why the control for source A is labeled + Volts and the control for source
B is labeled — Volts. In both cases, the label indicates the output polarity with respect to
the common terminal.

Using a dc Power Supply

When you are in the process of constructing a circuit, the circuit is built and inspected for
errors before the dc power supply is turned on. Once you are sure that you have built the
circuit correctly:

1. Adjust the voltage controls on the de power supply to their 0 V,,, settings.

2. Connect the dc power supply to the circuit.

82 GHAPTER 3 / DC CIRCUIT COMPONENTS
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— Solution: Using the values of current and voltage given in the figure, the value of R is (
found as pe)
v sy
§~ R=—=-———=20kQ
L I~ 250pA
J PRACTICE PROBLEM 4.5

FIGURE 4.8

Calculate the value of R for the circuit in Figure 4.8.

A circuit like the one shown in Figure 4.8 has values of V =

culate the value of the circuit resistance.

12 Vand / = 40 mA. Cal-

for equation (4.3).

The ing example a practical

Summary

A series circuit is one that contains a single path for current. The total resistance in a series
circuit is equal to the sum of the individual resistor values. The total circuit current is the
same at every point in the circuit and is generally found by dividing the source voltage by
the total circuit resistance.

When current passes through the resistors in a series circuit, a voltage is developed
across each resistor. The sum of these voltages is equal to the circuit’s source voltage.

The current through the resistors in a series circuit also causes each component to
dissipate some amount of power. The sum of the component power dissipation values is
equal to the total power supplied by the source, The resistance, current, voltage, and power
characteristics of series circuits are summarized in Figure 5.12.

FIGURE 5.12

Electronics Workbench® (EWB) Applications Problems

In response to reviewer input, Electronics Workbench® (EWB) software has been fully
integrated into this text. This simulation software has been incorporated so that instructors
can choose (on an individual basis) whether or not to include it in their curricula. The EWB
CD-ROM packaged with the text contains exercises that were developed and written by
George Shaiffer (Pike’s Peak Community College, Colorado Springs, CO). These exer-
cises relate directly to various figures throughout the text. An EWB logo is used to identify
those figures with an EWB file. A list of EWB Applications Problems at the end of each
chapter provides the file numbers for the appropriate figures. (The directions for accessing
the individual files are included with the CD.) In addition, the CD-ROM contains a tutorial
that instructs students how to operate EWB and how to simulate circuits. The CD-ROM
also includes a locked version of Electronics Workbench® Student Version 5.0 that can be
unlocked by calling Interactive Image Technologies. Instructions for unlocking the soft-
ware are included on the CD-ROM.

A personal thought: The use of simulation software in the classroom is still a matter
of great debate. Many instructors see it as an invaluable learning tool, while others believe
that its use should be limited to solving minor design problems encountered by more ad-
vanced students. (I count myself among the latter.) I believe that the method used to incor-
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porate EWB into the textbook and lab manual will make it valuable for those who wish to
use it while keeping it unobtrusive for those who don’t.

Functional Use of Color

In my Devices textbook, I opted for a functional use of color. The same approach to a full-
color format has been used in this text. Color is used to help your students distinguish be-
tween the parts and values that make up the various circuits and graphs. It is also used to
draw their attention to certain figures and marginal notes.

The use of color in a textbook can be very helpful or simply distracting. I believe that
the goal of limiting the use of color to enhance your students’ learning experience has been
accomplished in this textbook.

Text Content

It became clear early that a choice would have to be made regarding the content of this
book. I could do my best to cram every conceivable topic into a limited number of pages or
to explain thoroughly a more limited range of topics. I chose the latter option. It is my be-
lief that an in-depth approach to a narrower range of topics provides a more solid founda-
tion for growth.

Lab Manual

The Laboratory Manual to Accompany Introductory Electric Circuits was written by
William Muckler, a colleague (and good friend) of mine. Like the textbook, the lab man-
ual uses EWB to supplement (not replace) the exercises. The EWB exercises for the lab
manual were developed and written by John Reeder (Merced College, Merced, CA). Like
the text, the lab manual EWB exercises are incorporated so that instructors can choose (on
an individual basis) whether or not to include them in their curricula.

Ancillaries

m Laboratory Manual

m Solutions Manual to the Lab Manual
= Instructor’s Resource Manual

= Windows PH Custom Test

s PowerPoint Transparencies

s Web Site: www.prenhall.com/paynter
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Preface: To the Student

“WHY AM I LEARNING THIS?”

Have you ever found yourself asking this question? If you have, then take a moment to
read this preface.

I have always believed that any subject is easier to learn if you understand why it is
being taught and how it relates to your long-term goals. For this reason, we’re going to
take a moment to discuss:

1. How the material in this book relates to a career in electronics technology

2. How you can get the most out of this course

Few developments have affected our lives over the past thirty years as profoundly as
those made in electronics technology. Most of the electronic “gizmos” we take for granted,
such as cellular phones, laptop computers, home theaters, pagers, and personal audio sys-
tems, have been developed during that time. These items, and many others, have been
made possible by advances in production technology. As a result of these advances, many
electronic systems that once filled an entire room can now be held in the palm of your
hand. Even so, these systems are extremely complex devices that contain a wide variety of
components. And, each of these components operates according to one or more fundamen-
tal principles. These components and their operating principles are the subject of this book.

Learning how to work on various electronic systems begins with learning the com-
ponents and principles that are common to all of them. While these principles may not al-
ways have a direct bearing on how to repair a specific electronic system, they must be
learned if you are to understand why things work the way they do. Learning why things
work the way they do allows you to grow beyond the scope of any textbook (or course).

The material in this book forms the foundation for the courses that are to follow. This
means that learning the material is critical if your knowledge is to advance beyond the
point where it is now. The next question is:

“HOW CAN I GET THE MOST OUT OF THIS COURSE?”

There are several steps you can take to ensure that you will successfully complete this
course and advance to the next. The first is to accept the fact that learning electronics re-
quires active participation on your part. If you are going to learn the material in this book,
you must take an active role in your education. It’s like learning to play a musical instru-
ment. If you want to learn how to play a musical instrument, you have to practice on a reg-
ular basis. You can’t learn how to play a musical instrument simply by “reading the book.”
The same can be said about learning electronics. You must be actively involved in the
learning process.

Xi
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PREFACE: TO THE STUDENT

How do you get involved in the learning process? Here are some habits that will take
you a long way toward successfully completing your course of study:

1. Attend class on a regular basis.

2. Take part in classroom problem-solving sessions. This means getting out your calcula-
tor and solving the problems along with the rest of the class.

3. Do all the assigned homework. Circuit analysis is a skill. As with any skill, you gain
competency only through practice.

4. Take part in classroom discussions. More often than not, classroom discussions can
serve to clarify points that may be confusing otherwise.

5. Read the material before it is discussed in class. When you know what is going.to be
discussed in class, read the related material before the discussion. That way, you'll
know which parts (if any) are causing you problems before the class begins.

6. Become an active reader.

Being an active reader means that you must do more than simply “read the book.”
When you are studying new material, there are several things that you should do:

1. Learn the terminology. You are taught new terms because you need to know what they
mean and how and when to use them. When you come across a new term in the book,
take time to commit that term to memory. How do you know when a new term is being
introduced? Throughout this text, new terms are identified in the margins. When you
see a new term and its definition in the margin, stop and learn the term before going on
to the next section.

2. Use your calculator to work through the examples. When you come across an example,
get your calculator out and try the example for yourself. When you do this, you develop
the skill necessary to solve the problems on your own.

3. Solve the example practice problems. Most of the examples in this book end with a
practice problem that is identical in nature to the example. When you see these prob-
lems, solve them. Then you can check your answer(s) by looking them up at the end of
the chapter.

4. Use the chapter objectives to measure your learning. Each chapter begins with an ex-
tensive list of performance-based objectives. These objectives tell you what you should
be able to do as a result of learning the material.

Throughout this text, objective identifiers are included in the margins. For example,
if you look on page 8, you’ll see “Objective 4” printed in the margin. This identifier tells
you that this is the point where you are taught the skill mentioned in Objective 4 on the
opening page of the chapter. These identifiers can be used to help you with your studies. If
you don’t know how to perform the action called for in a specific objective, just flip
through the chapter until you see the appropriate identifier. At that point in the chapter,
you’ll find the information you need to successfully meet the objective.

ONE FINAL NOTE

A lot of work is involved in being an active learner. However, the extra effort will pay off
in the end. Your understanding of electronics will be better as a result of your efforts. I
wish you the best of success.

Bob Paynter
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