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Preface

We are excited about the many improvements to this edition of Modern Electronic
Communication and we trust you will share our enthusiasm as they are briefly de-
scribed. The seventh edition maintains the tradition of the sixth, including up-to-
date coverage of the latest in electronic communications, readable text, and many
features that aid student comprehension.

This edition has expanded the Troubleshooting section by including
Troubleshooting with Electronics Workbench™ Multisim. This is accompanied by
an Electronics Workbench Multisim CD-ROM, which is packaged with the text.
The CD now contains all circuits from the text based on the latest version of
Electronics Workbench Multisim. These valuable tools enable the student to simu-
late laboratory conditions at any convenient time and to stimulate the learning
process.

FEATURES

» The most up-to-date treatment of digital and data communications

» The addition of “Troubleshooting with Electronics Workbench™ Multisim”
in each chapter

« Extensive troubleshooting sections

+ Numerous questions and problems, including a section for each chapter enti-
tled “Questions for Critical Thinking” designed to sharpen analytical skills

» All circuits from the book are simulated on a full-function Electronics
Workbench (EWB) Multisim CD. Additional circuits provide interactive,
hands-on troubleshooting exercises.

* Key terms and definitions highlighted in the margins as they are introduced
in the text

« Complete directory of acronyms and abbreviations at the end of the book

* Numerous worked-out examples

» Extensive problem sets

+ Color photos of typical industrial equipment
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* Chapter outlines, objectives, and key terms identified at the beginning of each
chapter

« Summary of key points following each chapter

* Comprehensive glossary at the end of the book

PARTIAL LISTING OF NEw MATERIAL IN THE SEVENTH
Eo1TiON

* The dB in communications

* Understanding the frequency spectra

* Explanation and examples of the FFT (fast Fourier transform)
* Digital sampling oscilloscope waveforms

* Updated review of single-sideband communications
* CRC coding

* Hamming distance

* Expanded digital communications coverage

* Time-division multiple access

* Data transmission

* Updated section on modern telephone networks

* PCS (personal communication services)

» Updated coverage of local area networks

* xDSL (digital subscriber line services)

* Voiceover IP (Internet telephony)

* WAP (wireless application protocol)

* Updated discussion of UTP (unshielded twisted pair)
¢ Introduction to the basics of DTV (digital television)
* Significantly updated fiber-optics chapter

* System design of a fiber installation

* Optical networking

* OTDR measurements and trace analysis

* Appendix A: Electronics Workbench™ Multisim Tutorial

ILLUSTRATION OF FEATURES

CHAPTER OPENER—Each chapter begins with a color photo related to content, a
chapter outline, a list of objectives, and key terms being introduced. An example is
shown in Figure P-1.

WORKED EXAMPLES—Numerous worked-out examples are included in every
chapter, as shown in Figure P-2. These examples serve to reinforce key concepts
and aid in subject mastery.

TROUBLESHOOTING—Every chapter contains an extensive troubleshooting sec-
tion. An illustration is provided in Figure P-2. Notice that areas of expected student
mastery are highlighted. Students are very interested in applying knowledge gained
by “fixing” real-world systems. Their comprehension is improved in this process.

Equally important, employers and accrediting agencies strongly encourage empha-
sis on troubleshooting skills.



Chapter Outline / Chapter Objectives

7/

CHAPTER OUTLINE

81 Introduction

8-2 Alphanumeric Codes

83 Pulse-Code Modulation

8-4 Digital Signal Encoding 8-8 Troubleshooting with
Electronics Workbench™

Digital 13 G ot
Communications:
CHAPTER Coding Techniques OBJECTIVES

* Describe the quantization process in a PCM system in terms of how it is created,
how to determine the Nyquist sampling frequency, and how to define quantization
levels

~

Code Error Detection and
Correction

8-7 Troubleshooting

* Determine the dynamic range and signal-to-noise ratio of a PCM system

* Describe the common digital signal encoding formats.

* Understand the concept of Hamming distance as applied to the technique of error
detection and correction

* Describe the various techniques for code ermor detection and correction, including
parity, block check character, cyclic redundancy check, Hamming code, and
Reed-Solomon codes.

KEY TERMS
minimum distance (0,)
digita signal processing symbol substitution
block check character (BCC)
asa redundancy
parity check (LRC)
EBCDIC cyctc edundancy check
Baudot code e
Gray code
acquisition (n. #) cycic code
aperture time potynomial
natural sampting syndrome
fat-top sampling peudonoise (PH) codes
e forward emor-comecting
atiasing, or foldover Hamming code
A test sat using the Agilent ]
71612A 12 Gbps pattern generator antiatiasing fitte
and detector. (Courtesy of Agilent \_ )
Technologtes.)
Chapter Opener photo Key Terms for this chapter
FIGURE P-1
s (1Y —
1+ 5-(8) 3-8 TROUBLESHOOTING Every chapter
_,_1[(2)‘4]_0)‘ In this section we are going to analyze and troubleshoot the AM mixer circuit. The .
n mixer circult, aiso known a5 an autodyne Grcuit, is 2 combination of the local o3- contains a
=039 ilator and the mixer in a single stage. We're also going to discuss power supply and
T = 0.59 X 100% = 9% autio problems a this section. 1
o i i o e b e Troubleshooting
. AM mixer circuit i
: "’““""_:";m grite section
Example 27 i * Identify a dead or intermittent local oscilator circult
* Identify causes for a dead or intermittent local oscilator

An inselligence signal is ampiified by  70% eficient ampiifier before being combived with
@ 10-4W carrier 10 generate the AM signal. If it is desired 10 operate at 100% modation,
intelligence amplifier”

Numerous what is the de input power 10 the final
worked-out Soute The Mixer Circuit
“ """""“""""“""“’"""""""”“"‘“‘"‘P’"“"" In Sec. 3-3 it was shown that the local oscillator and the mixer play & very impor-
To ‘modulate & 10-k!
examples aid in TS W ofshand (imebgces v Geouph s 7% oo smplis s £ &
subject mastery ogest
-

If & casrier is modulated by more than a single sine wave, the effectiv mod-
ulation index is given by

e

“The 1otal effective modulation index must not exceed | or distortion (as wih a sin-
gle sine wave) will result. The term m.q can be used in all previously deweloped
equations using m.

@9

Example 2-8

A transmiter with @ 10-4W carrier iransmits 11.2 kW when modulated with a singh sine
wave. Calculate the modulation index. If the carrier is simultaneousty modulaied wih an-
other sine wave at 0% modulation, calculate the tolal transmited power.

Solution

’- r,(n + T) @n L

.
S

- 049 Yo

e = Vol + @9 FIGURE 3:27  Troubleshooting a self-excited mixer.

” Chopter 2 *  Ampuitude Moduiotion: Transmission Section 38 * Troubleshooting 149

FIGURE P-2
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TROUBLESHOOTING WITH ELECTRONICS WORKBENCH™ MULTISIM—
Every chapter ends with an EWB circuit simulation and troubleshooting exercise as
well as end-of-chapter exercises incorporating Electronics Workbench Multisim

(Figure P-3).

Troubleshooting with Electronics
Workbench™ Multisim is a new
feature in this edition

WORKBENCH™ MuLrisiM

The concept of preparing a sysiem design for a fiber installation was presented in
this chapter. This section presents a simulation exercise of 3 system design. Open
the file Fig17-33.mam on your EWB Mulusim CD. This exercise provides you with

17-12  TROUBLESHOOTING WITH ELECTRONICS Q

the opporunity 10 study a fiber-optic system design in more depth. The circuit for
the light-budget. simulation is shown in Fig. 17-33

Electronics Workbench Multsim does not contain simulation models or in-
struments for lightwave communications. but with 3 little creativity. 2 system de-
sign for a fiber installation can be modeled. This example is patierned afier Fig.
17-24. The function generator models the output of a fiber-optic transmitter. The

generator is outputting 4 square wave (o model the pulsing of light. The settings for
the function generutor for three possible operating levels have been provided

1. The maximum received signal level (RSL) -2 dBm
2. The designed operating level ~31.6 dBm
3. The minimum received signal level (RSL)

for a BER of 10°* -4 dBm

A 16-dB Ttype aticnuator has been provided 1o simulate the fiber cable and splice
loss. The system is terminated with a 600-1 rexisior for comsistency with the analog
model, but this resistor does not exist in a real optical system. A voltage-controlled
sine-wave oscillator has beea provided 10 simulaie the optical receiver. The settings

FIGURE 16-36  The Electronics Workbench Multrsim cicuit of 3 high-Q bandstop crreutt, o
wavetrap.

=il

sBar

s

FIGURE 16-37 The Bode plotter output for the wave-trap filter

Electronics Workbench Exercises
1. Open the file FIgE16-2.msm in your EWB. CD. Determine the center fre-
quencies for the visual and aural carmiers. Verify your results with the
trum analyzer. What frequency band and television channel is this? (67.25
Mz 7175 Mhz. VHF. Channel 4)
Open the file FIgE16-3.mem in your EWB CD. Determine if the filier circuit
is working properly. If the circuit is not working, troubleshoot it and cormect
the
. Open the file FIgE16-4.mem in your EWB CD. Determine if the fiker circuit
FIOURE 1733 The Wultsim chrwtt for the ight-budget simiation s working properly. If the circuit is not working, troubleshoot it and comect
the problem. Explain why this type of fuilure might cause the problem.

-

Section 1712+ TIOUBIESNOOING with ELectionics WorkDench™ Hultisim 829 w2 Chopter 16+ Tetevision

Each chapter contains Electronics
Workbench™ exercises

FIGURE P-3
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FULL COLOR FORMAT—Color is used throughout as an aid to comprehension
and to make the material more visually stimulating. A representative use of color is
shown in Figure P-4.

KEY TERMS DEFINED—The important new terms and concepts are defined in the
margins near where they are introduced in the text. An illustration is shown in
Figure P-4. Having the key terms presented in this way allows the student to quickly
access, review, and understand new concepts and terminology.

Full color photos
enhance the text

Saycle
Honzontal

color burst
on back porch
sy polae. poret

il

Honzontal
blanking
pube

Full color format is
used throughout,
enhancing illustrations
and highlighting key
terms

FIGURE 1624 (olor burst

circuit uses 10 “Kill” the 2- 0 4.2-MHz bandpass amplifier. The purpose is to pre

7o color burst, and thus the phase detecior has a large dc output that the color knlkr\

vent any signals out of the chroma circuits during & monochrome broadcast. A de-
fective color killer results in colored noise, called confettl, on the screen of a color
receiver during a black-and-white transmission. The confetti looks like snow but
with larger spots. in color. Additionally. the color killer also Kills the color if a weak

Confetti
colored noise on the screen
of a color receiver during a

black-ang-white transmission

RF signal is received
A WAN bridge module. (Courtesy of Black Box Corporation.)

The Color CRT and Convergence

spilling over onto an adjacent blue or green

Color receiver CRTs are a marvel of engincering precision. As previously men-

tioned, they are made up of triads of red, blue. and green phosphor

8 10 get the proper electron beam 1o sirike its respective colored phosphor dot. Thix

is accomplished by passing the three beams through a single hole in the shadow ~Shadow Mask

dots. The trick

mask, as shown in Fig. 16-25. The shadow mask prevents the “red” beam from screen used in 3 color CRT

dot, which. would cenainly 0 prevent electron beam

destroy the color rendition. A typical color CRT has over 200.000 holes in the from siriking wiong color
phosphor triad

The Cisco 12000 series gigabit switch router. (Courtesy of Cisco Systems.)

FIGURE 16-25  Color CRT construction.

494 Chapler 10 * Network Communications

Section 1610 *  Principles of Color Television 759

FIGURE P-4

END-OF-CHAPTER MATERIAL—Each chapter concludes with a summary of key
concepts, an extensive problem set, a section entitled “Questions for Critical
Thinking,” and chapter exercises incorporating Electronics Workbench™ Multisim.
An illustration of how this material is presented can be seen in Figure P-5. The
questions and problems are very comprehensive and are keyed to the appropriate
chapter section. An asterisk next to the question number indicates that a particular
question has been provided by the FCC as a study aid for licensing examinations.
In addition, the answer to quantitative problems is provided in parentheses follow-
ing the question. Worked-out solutions to selected problems are available in the
Instructor’s Manual.

Preface ix



Summary of key
concepts

Summary

In Chapter 12 we studied various
covered hat elecircat energy car

siderations of wave propagation It was dis
converied (0 wave emergy with many proper
opsgation. The mugor topics the Student showid
now understand include

+ the defiauon of an eigfiromagnetic wave, OIrOPL port sulrce, wavefron!
e uf free space

‘environmental efects or wae propagation, iniuding re-

ations of multiplexing techniqaes used n satetlile communICakons.
ng FDMA. TDMA. and CDMA

ription of very small aperture (erminal 1 VSAT} and uitrasmall aper
verminal mobkle saicthite (MSAT) communcation

power-loss cakculations wsed in satellite commarications analysis

Questions and Problems
Section 1

1 Eaplain why an anienna can be thought of 4 # transducer.
2. Lasthe semilanies and dissimilarities between hght waves and radho waves

Section 2
3 What are the 1wo components of an elecuomagnetx wave? How are they cre

s1e4™ E xplain the two pusaible things thet <ah happea 10 the energy in an tiee
Iromagnetic wave nea & conducior,

*4 What 18 horizomtal and vertical polarizofion of a radio wave?

5 Whas kinds of fields emanate from a Iransmittiag anienna, and what reiation-
ships do they have 10 each other?

Define warefmmi

Caicstate the power Sembity 1n Walls PET sguart MEET 1on tarth) from z 10-W

satellite source that 13 22.000 mu trom eanh 1635 < 107" Wim?)

Calculate the power recerved from a 20-W transmitter, 22.000 mi from earth.

if the recerving aneeana has an cBective area of 1600 o’ (2.03 X 10 *W)

Cakulate the electric fickt inensity, in volts per meter. 20 km from a 1-kW

sourve. How many decibels down will that field intenaty be an sddional

30 km from the saurce” (8.66 mV/m, 7.96 dB)

Calcalate the characlerisic smpedance of free spaceNgsing two different

meshods.

s

-«

= b astend preceding b bt 104K aes 4 qucaion that hay bees provided by the
1or inenuimg Cxamunstuoms

598 Craptef 12+ wove Propogation

Asterisked questions are Answers to quantitative
provided by the FCC as problems are in parentheses

study aids for licensing
exams

Questions and problems
are organized by section,
including troubleshooting

72 Describe the operancn of  slot antenna and its application with wircrafl in a
driven amay formar

An antenna has a maximum torward gain of 14 dB &t ns |08-MHz center Irc.

quency. lis reverse gain is =8 dB. lis beamwidih s 36° and bandwidth <x

tends from 55 to 185 MHz Cakulste.

ta) Gan at |8 from maximem forward gain. (1) dB1

by Bandwidth. 4130 MH1)

i) FiB rauo. (22 dB)

1) Maximem gacn st 185 MHz. 111 4B,

74 Explain the d:flerence pelween antenna beamwidth and bandwidth

7

Section 8
5. Explain VSWR and tell why it s important in troubleshooting antenas prob-
fems.
76 Explain how to proceed in woubleshotsng the satenna to determine cavses of
fransmission problems,
7. Descibe how 1o use 8 grid-dip meier, and give examples of where i it most
commeoni used.
78 What 15 an SWR meter and how is it used in troubleshooting®
79. Explasn what happens when the VSWR 15 too high
80. What = an anechoic chamber? Expiain what factors to consider with respect
10 its size sequirements

Questions for Critical Thinking
*B1. A ship radio-welephone transmitier dperates oa 2738 kHz. At a disunt point
| has 3 measured field of 147 mVim.
it is measured as 405 . V/m. How
:nuated below the 2738-kHz funda.

the harmonic emission beea

power. Whay daia do you need
fation™
omplete VHE TV band. {See

Toop roxaed 35° CCW from a hine of latitude
mi west along the same line of Tatiude, it detects
source when rotated 45° CW from the Fine of latit
10 1dentify the exact location of the signal source
points when readings were uken. Provide this inf
sketch )

ull from the samse signal
You have been asked
1th respect to the two
1100 (You may use 8

GUSSNONt and Problemt

“Questions for Critical
Thinking” further develop the
student’s analytical skills

843

FIGURE P-5

GLOSSARY AND ACRONYMS—The end-of-book material includes an extensive
glossary and list of acronyms. These important tools are illustrated in Figure P-6.
Acronyms are widely used in electronic communications and are often a source of
confusion for students. This listing solves the problem by offering a quickly acces-

sible description.

Preface



Complete glossary of terms
provides quick reference

Acronyms and
Abbreviations

Glossary

acoustic coupler supports a handpicce and uses  amplitude compandored single sideband (ACSSB) » two-dimensiona! APS Antennas and Propagation Society
sound 10 send and receive sudio sideband transmission with speech compression in the 3 threc-dimensional ARPA  Advanced Research Projects Agency (now
time amount of time it takes for the hold cir- transmittes and speech cxpansion in the receiver AFSK fourevel DARPA)
cot 10 reach its final value amplitude modulation (AM) the process of impressing ARQ sotomatic repea request
AC3 the Dolby laboratones audio compression technique fow-frequency inteligence onto a high-frequency car- A ARRL  American Radio Relay
for digital television rier 50 that the instantaneous changes in the amplitode AAL ATM adaptation ASCII American Standard Code for Information
‘manufacturer combined measurement of atienuation of the intelligence produce comesponding changes in AC a current Interchange
and crosstalk. A large ACR indicates greater band- the amplitude of the high-frequency camier ACA adaptive channel l ASIC application-specific integrated circuit
width ‘amechole chamber  large enclosed room that prevents re- ACIL  trade the American ASK amplitude-shifi keying
ADSL provision of up 10 1564 Mbps from the user 10 the flecied electromagnetic waves and shields out interfer- Council of ASSP  application-specific standard products
service provider and up 10 § Mbps back 10 the user ing waves from the outside worid: used for radiation ACK ATC adaptive transform coding
from the service provides measarements ACL advanced CMOS logic ATE auiomatic test cquipment
advanced service (AMPS) cellular mobile modulation supermposing the intelligence signal o ACR wnd ATG sutomatic test generation
radic that uses 12-kHz peak deviation chamnels, which  high-frequency camer 5o that its phase angle or fre- AD analog-to-digital ATM asynchronous transfer mode
are xpaced 30-kHz apart in the 800-900-Mhz band quency is altered as a function of the imtelligence am- ADC analog-to-digital conve ATSC Advanced Television Systems Committee
Advanced Televislon $; Commitiee (ATSC) plitude ADCCP  advanced digital communations control ATV advanced television
amtenna a device that gemerates and/or collects electromag- protoc AWGN  additive white Gaussian noise
vision in the United Staies netic energy ADSL  asymmetric digital subscri
air Interface used by PCS sysiems o manage the iransfer  amienna array group of amiconas O snienna clements AF o 8
of information rranged 1o provide the desired directional charactenstics AFC astomatic B by
aigorithems » plan or set of insiructions 10 achieve 4 specific  amtenna coupler matching network in the AFSK  sudio-frequency shift keyi BAW bulk scoustic weve
gosl output stage of an RF amplifier or transmitier that en- AGC automatic gam BBNS. network services.
an requency pr the sures maximum power s transferred 1o the anienna by AIAA American Institute of BCC block check character
Nyquist samphing rate s not aained matching the input impedance of the anterna (o the BOCH  broadcast control channel
‘allasing errors that occur when the input frequency exceeds ouput of the transmitier AlGaAs  aluminum gallium arsenide CD binary-coded decimal
one-half the antenna gain 3 measure of how much more power in B ALC awtomatic level costrol broadband CDMA
liasing distortion the distortion that resslts if Nyquist <ri- n antenna will radiate in a centain direction with re- ALU arithmetic logic unit ‘ruadcast imerference
teria are not met 1 a digital commanication - spect 10 that which wouid be radiated by a refereace AM ampliude beryllium copper
ing, samphing of the information signal. the resulting antenna, i.¢.. an isotropic point source AML  sutomatic-modulaion-limfting bit-error.sese
alas frequency equals the difference bexween the antiailasing flter & sharp-cutoff low-pass filter used 1o AMPS  Advanced Mobile bit-emor-rate tester
inteiligence frequency and the sampling make sure no frequencies sbove one-half the ANSI Amencan National Standards I beat-irequency oscillator
amplitude companding process of volume compression rate reach the ADC converter APC angle-polished connectors bipolar-CMOS
iransmission apertare time the time that the S/H circuit must hold the APD besic inpuoutput symem
on sampled voltage

Comprehensive listing of
commonly used acronyms

FIGURE P-6 \

CD-ROM INCLUDED—Over 90 percent of the circuits from the text plus addi-
tional circuits for troubleshooting are provided on this EWB Multisim software,
available free of charge.

Over 90 percent of

the circuits are simu-——nouo____
lated on a CD-ROM

Preface



xii

Preface

ANCILLARY PACKAGE

e Laboratory Manual with System Projects and accompanying CD-ROM, by
Jeffrey S. Beasley and Michael Fairbanks

* Laboratory Manual with accompanying CD-ROM, by Mark E. Oliver

* Learning Electronics Communications Through Experimentation Using
Electronics Workbench™ Multisim with accompanying CD-ROM, by Richard
H. Berube

» Companion Website (www.prenhall.com/miller) featuring simulation circuits
using EWB Multisim and practice test questions

¢ Instructor’s Manual featuring:
Chapter Overviews
Test Item File
Worked-out solutions to quantitative problems appearing in the text
Laboratory Manual experiment results
CD-ROM containing PowerPoint slides of all figures in the text

* Prentice Hall Test Manager

ACKNOWLEDGMENTS

Many people have provided constructive criticism for the earlier six editions of
Modern Electronic Communication, and we truly appreciate the input that all have
had. A special thanks to Don Montgomery of ITT Technical Institute for his sig-
nificant contribution to the sixth edition. A special thanks to Jim Andress, Charlie
Solie, and Dr. Russ Jedlika for their significant contributions to the seventh edition.
Those who provided valuable assistance in reviewing the seventh edition are Sami
Al-Salman, ITT Technical Institute, Oxnard, CA; James P. Andress, Las Cruces,
NM; Armond Badkerhanian, ITT Technical Institute, Sylmar, CA; Richard E.
Benge, ITT Technical Institute, Henderson, NV; David Brett, ITT Technical Institute,
Youngstown, OH; Donnin Custer, Western Iowa Tech Community College, Sioux
City, IA; Alan Green, ITT Technical Institute, Austin, TX; Jack Hughes and Roger
W. Lyons, ITT Technical Institute, Maitland, FL; Francis Reyes, ITT Technical
Institute, Hayward, CA; and Lhoucine Zerrouki, ITT Technical Institute, Seattle,
WA. Finally, we’d like to thank our families for their continuing support and pa-
tience.

Gary M. Miller and Jeffrey S. Beasley



1837 1843

Alexander Bain
Invention of
facsimile

Samvel Morse
Invention of the
telegraph

A Brief History of

Heinrich Hertz
Discovery of radio
waves

Guglielmo
Marconi
Demonstration
of “wireless”

1866 1876 1887

Alexander Bell
Invention of the
telephone

U.S. and England
The first trans-Atlantic
telegraph cable laid

1901

1903

Reginald
Fessenden
Invention of ampli-
tude modulation;
first electronic voice
communications
demonstrated

Lee de Forest

Invention of the
triode vacuum tube

06 1920
1923

Viadimir
Zworykin
lavention and
demonstration of
television

KDKA Pittsburgh

First radio broadcast

John Fleming
Invention of the two-
electrode vacuum
tube rectifier

Guglielmo Marconi
First trans-Atlantic radio
contact made



Elecironic Communication

United States
Digifal felevision
(DTV] transmission
begins
United States
Telecommunications
Act of 1996
United Kingdom
First UK public demon-
stration of videophone
Tim Be;'ners-Lee <(3CERN§3
United States Birth of World Wide Wel
Television broadcast (WwWwj)
demonstrated by NBC Dana Anderson
Holographic
computer
Ometron Inc.
Development of
Vibration Pattern
Imager
United States
Ethernet accepted as
standard baseband
network for LANS
1937 1939 1948 1957 1969 w77 8 8 318 & 1996 1999
1941 1958 1970 1998
— N o v
® @ | o o
& & (e &
[ 1)
United States
Transistor United States
developed at Growth of the
Bell Labs Infernet
United States Kilby & Noyce United States
First regular FM Integrated circuits Cellular phone
radio broadcasting developed networks introduced
A. H. Reeves Russia Dennis Hayes
Invention of binary First satellite Release of the Hayes
code PCM {Sputnikj launched Smart Modem
United States
First commercial use
of fiber-optic cable
i s
NHK began (Direc
research on HDTV Broadcast Satellite)
arch on feeds offered
United States United States
Origin of the High Definition TV Stan-
Internet dards and Implementation




HEZHFIRHA

EHARBHRESRE KB E L H——3 E Pearson Education Group i X 4L Z
HICRHMR

Pearson Education i T i) & Fr 51 4 28 & 45 1 I\ 5] Prentice Hall, L& 5 F K B F
FRERLBYMEESREFTR PR, BALERLRERRAREENEM . T
7K Prentice Hall th fRZy FI3 TEHM K7™ S — R 22 557, REBF MR BENENA B
BB M), [ RGP BB M BT F B4R 4.

RBUH X BUTTE R T WEURBE S I F AR, BRI e SRR
BB

WRAERNTAR:

________________________________________________________________________ P - e
iE B

ZLIEH K /B FECHR)ITRRE, R

S R AR B SURE ERAR / (fEZE/H2) 1E

AERBM . EREUITH GEE_ I A
ERBIFRE SR BRENHIFE S FM.

.
& &
E-mail:
BRAHHE
P £ -
R/BEER: (BF)
(R/BENDAER)

% A H



Contents

CHAPTER 1 Introductory Topics 2
1-1  Introduction 4
1-2  The dB in Communications 7
1-3  Noise 11
1-4  Noise Designation and Calculation 18
1-5  Noise Measurement 25
1-6  Information and Bandwidth 27
1-7 LC Circuits 35
1-8  Oscillators 44
1-9  Troubleshooting 52
1-10 Troubleshooting with Electronics Workbench Multisim 58

SuMMARY 60

QuesTIONS AND PROBLEMS 61

CHAPTER 2 Amplitude Modulation:

Transmission 68

2-1  Introduction 70
2-2  Amplitude Modulation Fundamentals 70
2-3  Percentage Modulation 76
2-4  AM Analysis 78
2-5  Circuits for AM Generation 83
2-6  AM Transmitter Systems 91
2-7  Transmitter Measurements 95
2-8  Troubleshooting 101
2-9  Troubleshooting with Electronics Workbench Multisim 107
SUMMARY 109
QuESTIONS AND PROBLEMS 109

xiti



