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PREFACE

This seventh edition of Digital Fundamentals provides a comprehensive coverage in a
clear, concise, well-illustrated format. As in previous editions, this one contains a balanced
treatment of basic concepts, up-to-date technology, practical applications, and trou-
bleshooting. In this edition, many topics have been strengthened or enhanced and numer-
ous improvements are reflected throughout the book. Also, some completely new features
have been added, including Electronics Workbench (EWB) exercises, Computer Notes,
and Hands-On Tips. This edition has been carefully reviewed and checked to ensure up-to-
date accurate coverage.

Most likely, you will find more topics than can be covered in one term. This exten-
sive range of topics provides flexibility to accommodate a variety of technology programs.
For example, some of the mathematical, design-oriented, or system application topics may
not be appropriate for certain programs. Other programs may not cover PLDs or may hot
require an introduction to microprocessors. Many programs cover the circuit details of in-
tegrated circuits while others do not deal with component-level topics at all. These topics
can be omitted or lightly covered without affecting other coverage. A background in tran-
sistor circuits is not a prerequisite for this text.

New to This Edition

In addition to general updating and improvements in text and graphics throughout the
book, the seventh edition includes the following new features.

Electronics Workbench (EWB) Tutorials There is a Website tutorial associated with
many chapters in the text that can be downloaded for student use. These tutorials intro-
duce aspects and elements of EWB as needed on a chapter by chapter basis and also con-

tain examples and exercises. These tutorials may be found at http://www.prenhall.com/
floyd. :

System Application EWB Simulation For many System Applications in the text, the
circuit board logic is simulated in EWB and is available on the CD-ROM accompanying
the textbook. To observe the circuit in operation for a given System Application, the
reader simply opens the specified file, connects any necessary EWB instruments, and runs
the simulation. The CD-ROM contains free Electronics Workbench Demonstration soft-

ware. The full version of EWB software is also on the CD-ROM, with access available
for a fee.

EWB Troubleshooting Problems At the end of most chapters, new troubleshooting
problems reference circuits on the CD-ROM. Generally, these circuits have hidden faults,
and students must use troubleshooting techniques to identify the faults. In some cases, the
circuits do not have faults and are working properly, and the student must determine this
also. Results can be found in the Instructor’s Resource Manual (IRM).

Computer Notes This feature provides interesting and instructional information about
computer technology as it relates to text coverage. These optional Computer Notes, identi-

fied by a special logo and design treatment, are found throughout the book, and most chap-
ters have one or more.
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Hands-On Tips Called “HOTip” for short, this feature provides useful and practical
information interspersed throughout the book. HOTips are identified by a special logo
and design treatment. They generally relate to the text coverage but can be skipped
over without affecting the instructor’s presentation and students’ understanding of the
material.

Other new or improved features include

Key term list at the end of each chapter

General revisions and improvements throughout

Revised calculator tutorials using the TI-85 calculator

Revised coverage of integrated circuit logic gates in Chapter 3
Revised coverage of memories and storage devices in Chapter 12
Revised coverage of standard buses in Chapter 13

Revised coverage of microprocessors and computers in Chapter 14

Additional Features

® Full-color format

® Two chapters on PLDs (Chapters 7 and 11)

® Unique “floating chapter” concept with Chapter 15 provides optional coverage of IC
technology at any point.

Overview and objectives at the opening of each chapter

Introduction and objectives at the beginning of each section within a chapter
Review questions at the end of each section in a chapter

Related Problem in each worked example

Digital System Applications sections at the end of most chapters

Chapter summaries

Multiple-choice self-test at the end of each chapter

Extensive sectionalized chapter problem sets

Comprehensive glossary at the end of the book

Improved Ancillary Package

® Two lab manuals: Experiments in Digital Fundamentals, Fifth Edition, by David Buchla,
and Digital Experiments Emphasizing Troubleshooting, Fifth Edition, by Jerry Cox

® EWB exertise CD-ROM accompanying the lab manual by David Buchla

® Instructor’s Resource Manual with solutions to end-of-chapter problems and System
Applications, worksheet masters, introduction to CUPL, and electronics standards

B Test Item File (hard copy)

® Prentice Hall Custom Test (electronic testbank copy)

8 PowerPoint slides

® Bergwall Video

llustration of the Chapter Features

Chapter Opener Each chapter begins with a two-page spread, as shown in Figure P-1.
The left page includes a list of the sections in the chapter, a list of chapter objectives, and
a website reference for the EWB tutorial. The right page has an overview of the chapter, a
list of specific devices introduced in the chapter (each new device is indicated by an IC
logo at the point where it is introduced), and a brief description of the Digital System Ap-
plication with related art.
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FIGURE P-1
Chapter opener.

System Application art.

System Application.

Section Opener Each of the sections in a chapter begins with a brief introduction that
includes a general overview and section objectives. An example is shown in Figure P-2.

Section Review Each section ends with a review consisting of questions or exercises
that emphasize the main concepts presented in the section. This is shown in Figure P-2.
Answers to the Section Reviews are at the end of the chapter.

Worked Examples and Related Problems Numerous worked examples help illus-
trate and clarify basic concepts or specific procedures. Each example concludes with a Re-
lated Problem that reinforces or expands on the example. Some Related Problems require
a repetition of the example using different parameters or conditions. Others focus on a
more limited part of the example or encourage further thought. A typical worked example

and Related Problem are shown in Figure P-3. Answers to Related Problems are at the end
of the chapter.

Troubleshooting Section Many chapters include a troubleshooting section that relates to
the topics covered in the chapter and that emphasizes troubleshooting techniques and the use
of test instruments. A portion of a typical troubleshooting section is illustrated in Figure P4
onpage vii.

Digital System Application The last section of most chapters presents a practical
application of the concepts and devices covered in the chapter. Each of these sections
presents a real-world system in which analysis, troubleshooting, and design elements are
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FIGURE P-2
Section opener and
section review.
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Representative pages from a portion of a typical Troubleshooting section.

implemented in a series of activities called System Assignments. Some System Applica-
tions are limited to a single chapter, and others extend over two or more chapters. Specific
Digital System Applications and the chapters in which they appear are as follows:

® Tablet counting and control system: Chapters 1, 2, 3, and 4
® Digital motor control system: Chapter 5

® Traffic light control system: Chapters 6, 7,8, 9, and 11

® Security entry system: Chapters 10 and 12

® Satellite antenna positioning system: Chapter 13

Although they are not intended or designed for use as laboratory projects (except the
laboratory of the mind), many of the System Applications utilize realistic representations of
printed circuit boards and instruments to provide experience in relating schematics to actual
boards, identifying IC packages, and obtaining data from certain instrument readings and
displays. Because their omission will not affect any other material in the text, System Appli-

cations may be treated as optional. Fi

tion section.

gure P-5 shows a portion of a Digital System Applica-

Chapter End Matter The following study aids end each chapter:

Chapter Summary
® Key Terms

| Self-Test
]

Problem set that includes some or all of the following categories: Basic problems, Trou-
bleshooting problems, System Application problems, Design problems, and EWB Trou-

bleshooting problems.

Answers to Self-Test

Answers to Section Reviews
Answers to Related Problems for Examples
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throughout the text
(not always part of
System Application).

Opener with a list of objectives.

Hox
&

SECTRON 58 1. Wit the st common types of failuess in 1]
WEVIEW

B 17 s e ot = r e aox apgiind o A0 pun TTL NAND gt el e
amtpt il . ase L o o o s, W vt bt n S cvien B

5. Nawe e i b
& Nomsl on aifvastag i the | b cony the fiBioenoge

-5 DGITAL SYSTEM APTLICATION

An overall introduction to the system
application is provided before the
System Assignments.

FIGURE P-5

System Assignment provides a series of
analysis, design, or troubleshooting
activities. Many applications include a
printed circuit board and
instrumentation.

Reference to EWB
simulation on CD-ROM.
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Representative pages from a typical Digital System Application section.

Content and Organization

The fifteen chapters in Digital Fundamentals cover a comprehensive range of topics, be-
ginning with basic digital concepts and progressing through number systems, logic gates,
Boolean algebra, combinational logic, introduction to PLDs, sequential logic, implementa-
tion of sequential logic with PLDs, memories and storage, interfacing, an introduction to
microprocessors and computers, and integrated circuit technologies. Further discussion of
a few specific areas may be helpful.

Integrated Circuit Technologies Chapter 15 is unique in that it is intended to be used
as a “floating chapter” that can be covered in whole or in part at any point in the text, or it
can be completely omitted without affecting any other topics. Notices are placed through-
out the text to suggest points where topics in Chapter 15 may be introduced, although it can
be introduced at any time after Chapter 3. Its placement as the last chapter in the text is in-
tended to facilitate this flexible usage, and a tab edge design provides quick and easy ref-
erence. Also, if Chapter 15 is omitted, this book can be covered without requiring a student
to have a background in transistor circuits. Chapter 3 provides sufficient coverage of digi-
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tal ICs for those without a transistor circuits background. For those wishing to go further
into the details of integrated circuit technology, Chapter 15 provides that coverage.

Programmable Logic Devices Chapters 7 and 11 provide an introduction to the im-
portant topic of PLDs; however, this coverage can be treated as optional. Either one or
both of these chapters can be omitted without affecting other topics. Chapter 7 follows the
coverage of combinational logic and provides an introduction to PLDs and PLD program-
ming as applied to combinational logic only. Chapter 11 follows the coverage of sequen-
tial logic and continues the PLD coverage from Chapter 7 with an introduction to using
PLD:s to implement sequential logic. A number of PLD programming languages are avail-
able; ABEL is the one used to illustrate PL.D programming in this text. A brief tutorial on
CUPL, another popular PLD programming language, is available in the Instructor’s Re-
source Manual (IRM), for those who are interested. Some instructors may prefer to delay
coverage of Chapter 7 until after Chapter 10 so that both PLD chapters are covered
consecutively. ‘

Microprocessors Chapter 14 provides a brief introduction to microprocessors and
computers. Both hardware and software aspects are discussed. The 8086/8088 micro-
processor family is used as a basic model for introducing concepts that are valid even in
the latest microprocessors. The chapter covers the features of all Intel devices up through
the Pentiums and introduces the Motorola microprocessor family. This chapter, of course,
is not intended to provide a complete coverage of the topic as it would take one or more en-
tire textbooks to do so. It can be used, however, as an introduction to microprocessors for
students who later will take a full course devoted to the subject.

End Matter At the end of the book are appendices that contain several representative IC
data sheets, a table of code conversions, and a table of powers-of-two. The appendices are
followed by the Answers to Selected Odd-Numbered Problems (solutions to all end-of-
chapter problems are in the IRM). A comprehensive glossary includes definitions of the
key terms for each chapter in addition to other definitions. The comprehensive glossary is
followed by the index.

Suggestions for Teaching with Digital Fundamentals

Generally, time limitations or course emphasis dictates the topics that can be covered in a
term. Also, it is not uncommon to alter the sequence of certain topics as they appear in the
text. The following suggestions for selective coverage, light coverage, or omission do not
imply that a given topic is less important than others, but in the context of a specific pro-
gram, the topic may not require the emphasis that the more fundamental topics do. Also,
these suggestions do not necessarily reflect all possibilities for sequence alteration, selec-

tive or light coverage, or omission; in any particular program, there may be other areas that
can be considered.

Suggestions for altering the sequence of chapters:

1. If you wish to cover logic gates earlier in the course, Chapter ! can be lightly covered
and Chapter 3 on logic gates can be covered before Chapter 2 on number systems, op-
erations, and codes.

2. Coverage of Chapter 7 on PLDs can be postponed until after Chapter 10. This way, both
PLD chapters (7 and 11} can be covered consecutively, if that works bestin your course.

3. Chapter 15 can be covered at just about any point in the text. For example, it can be
covered partially or completely after Chapter 3.

Chapters that may be considered for selective coverage:

1. Chapter 1, Introductory Digital Concepts
2. Chapter 2, Number Systems, Operations and Codes
3. Chapter 4, Boolean Algebra and Logic Simplification
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4. Chapter 13, Interfacing
5. Chapter 15, Integrated Circuit Technologies

Chapters that may be considered for omission without affecting other coverage:

1. Chapter 7, Introduction to Programmable Logic Devices (Because of the growing im-
portance of this topic, serious consideration should be given before omitting either
Chapter 7 or Chapter 11.)

2. Chapter 11, Sequential Logic Applications of PLDs

3. Chapter 13, Interfacing

4. Chapter 14, Introduction to Microprocessors and Computers

5. Chapter 15, Integrated Circuit Technologies

Depending on your program, there may be additional topics that can be treated lightly or
omitted. For example, the Digital System Applications sections can be omitted without af-
fecting any other topics, or they may be assigned for extra credit or as special projects.
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Digital Waveforms

1-3 Basic Logic Operations

1-4 Basic Logic Functions

1-5 Digital Integrated Circuits

1-6 Testing and Troubleshooting
Instruments

1-7 Digital System Application

Computer Simulation

of Digital Circuits:

Electronics Workbench (EWB) Tutorial at
http://www.prenhall.com/floyd

B CHAPTER OBJECTIVES

O Explain the basic differences between digital and
analog quantities

Q Show how voltage levels are used to represent digi-
tal quantities

O Describe various parameters of a pulse waveform
such as rise time, fall time, pulse width, frequency,
period, and duty cycle

Q Explain the basic logic operations of NOT, AND,
and OR

O Describe the basic functions of the comparator,
adder, code converter, encoder, decoder, multi-
plexer, demultiplexer, counter, and register

Q Identify digital integrated circuits according to their
complexity and the type of circuit packaging

Q Identify pin numbers on integrated circuit packages

Q) Recognize digital instruments and understand how
they are used in troubleshooting digital circuits and
systems

Q Show how a complete digital system is formed
from the basic functions in a practical application
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