


ANALOG
FUNDAMENTALS
A SYSTEMS APPROACH

THOMAS L. FLOYD
DAVID M. BUCHLA

PEARSON

on Columbus Indianapolis New York San Francisco Upper Saddle River
i aris t

ost
Amsterdam Cape Town Dubai London Madrid Milan Munich P Montreal Toronto
i kyo

i Mexico City S&o Paulo Sydney Hong Kong Seoul Singapore Taipei To









iv CONTENTS

4...6 FET Linear Amplifiers 205
MOSFET Switching Circuits 216
4..8 A System 224

ha
u

Capacitively Coupled Amplifiers 240

RF Amplifiers 247

Transformer-Coupled Amplifiers 252
Direct-Coupled Amplifiers 259

Class A Power Amplifiers 265

Class B Power Amplifiers 272

Class C and Class D Power Amplifiers 283
IC Power Amplifiers 293

oo o oo oaaoa
NN wWN R

Introduction to Operational Amplifiers 308

The Differential Amplifier 310

Op-Amp Data Sheet Parameters 317

Negative Feedback 323

Op-Amp Configurations with Negative Feedback 325
Op-Amp Impedances and Noise 331
Troubleshooting 340

R A A S
No o hwN PR

Basic Concepts 355

Op-Amp Open-Loop Response 361
Op-Amp Closed-Loop Response 363
Positive Feedback and Stability 366
Op-Amp Compensation 371

NN N NN
O wN R

Comparators 386

Summing Amplifiers 396

Integrators and Differentiators 403
Converters and Other Op-Amp Circuits 409
Troubleshooting 411

© o ® © ©
Or wWN R

9...1 Basic Filter Responses 426
9...2 Filter Response Characteristics 431









PREFACE

This “rst edition ofAnalog Fundamentals: A Systems Appropitvides unique coverage

of analog devices and circuits with a systems emphasis. Discrete linear devices, opera-
tional ampli“ers, and important analog integrated circuits are covered with examples of
how these devices and circuits are used in electronic systems. Important analog integrated
circuits include instrumentation ampéfs, isolation ampliérs, operational transconduc-
tance ampliers, phase-locked loops, and analog-to-digital conversion circuits. Analog
devices are still of fundamental importance, even within many edigitalZ systems. Conse-
guently, many of the system examples focus on these mixed systems. Coverage of analog
devices used in switching applications is also included. The text wraps up with a chapter
entitled *Measurement and Control,Z which includes discussions on transducers and inter-
facing methods.

As electronics has evolved, the need to understand the relationship among system
blocks, interfaces, and input/output signals has increased. We have addressed these
changes by including system examples (many with block diagrams) and descriptions in
every chapter. The system examples and system notes complement and illustrate the ana-
log concepts covered in the chapter and section in which they appear. Many chapters also
include a troubleshooting section that emphasizes the testing and measurements necessary
at a system level. Multisim examples and troubleshooting simulations are also included in
many of the examples.

The text emphasizes operation and application rather than analysis and design. Both
discrete and integrated analog devices are presented from a practical view. Mathematical
topics are limited to only essential coverage that a technician or technologist will need to
understand the basic concepts. This includes a basic understanding of algebra and trigono-
metric functions; higher-level mathematics, such as calculus, is not required.

A mix of analog and digital components is very common in real-world applications
and systems. Both technologies have their strengths for spsgstems. Examples of
mixed systems are provided at selected points in the text to illustrate how the two tech-
nologies are used together to produce a spaesult.

Features

€ Systems are emphasized in every chapter with System Examples that are coordinated
to the section.

€ System Notes throughout the text highlight important ideas or system-related issues
such as electronic noise.

€ Multisim is used in selected examplegjres, and problems to provide practice in
simulating circuits and systems and in troubleshooting.

€ Worked examples help to illustrate the function and application of both discrete and
integrated analog devices. Practice exercises in each worked example to provide
additional practice.

€ Each chapter begins with a chapter outline, chapter objectives, key terms list, intro-
duction, and website reference.

€ Each section within a chapter begins with an introduction and section objectives.

€ Links to manufacturerse online data sheets are provided for most of the devices covered
in each chapter.

€ Each section concludes with a set of Checkup questions, which review the main con-
cepts in the section.

€ Each chapter ends with a summary, glossary, key formulas list, self-test, trouble-
shooting quiz, and sectionalized problem set.
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