Electromagn
etics For
Engineers
Paul

There is currently no
single book that
covers the
mathematics, circuits,
and electromagnetics
backgrounds needed
for the study of
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electromagnetic
compatibility (EMC).
This book aims to
redress the balance by
focusing on EMC and
providing the
background in all three
disciplines. This
background is
necessary for many
EMC practitioners who
have been out of study
for some time and who

are attempting to
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follow and confidently
utilize more advanced
EMC texts. The book
is split into three parts:
Part 1 is the refresher
course in the
underlying
mathematics; Part 2 is
the foundational
chapters in electrical
circuit theory; Part 3 is
the heart of the book:
electric and magnetic

fields, waves,
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transmission lines and
antennas. Each part of
the book provides an
independent area of
study, yet each is the
logical step to the next
area, providing a
comprehensive course
through each topic.
Practical EMC
applications at the end
of each chapter
illustrate the

applicability of the
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chapter topics. The
Appendix reviews the
fundamentals of EMC
testing and
measurements.

The study of
electromagnetic field
theory is required for
proper understanding
of every device
wherein electricity is
used for operation.
The proposed

textbook on
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electromagnetic fields
covers all the generic
and unconventional
topics including
electrostatic boundary
value problems
involving two- and
three-dimensional
Laplacian fields and
one- and two-
dimensional
Poissonion fields,
magnetostatic

boundary value
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problems, eddy
currents, and
electromagnetic
compatibility. The
subject matter is
supported by practical
applications,
illustrations to
supplement the theory,
solved numerical
problems, solutions
manual and
Powerpoint slides

including appendices
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and mathematical
relations. Aimed at
undergraduate, senior
undergraduate
students of electrical
and electronics
engineering, it:
Presents fundamental
concepts of
electromagnetic fields
in a simplified manner
Covers one two- and
three-dimensional

electrostatic boundary
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value problems
involving Laplacian
fields and Poissonion
fields Includes
exclusive chapters on
eddy currents and
electromagnetic
compatibility
Discusses important
aspects of magneto
static boundary value
problems Explores all
the basic vector

algebra and vector
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calculus-along with
couple of two- and
three-dimensional
problems
Electromagnetics for
EngineersWith
Applications to Digital
Systems and
Electromagnetic
Interferencedohn
Wiley & Sons
Incorporated

The purpose of the
Ultra-Wideband Short-

Page 10/164



Pulse
Electromagnetics
Conference series is to
focus on advanced
technologies for the
generation, radiation
and detection of ultra-
wideband short pulse
signals, taking into
account their
propagation,
scattering from and
coupling to targets of

interest; to report on
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developments in
supporting
mathematical and
numerical methods;
and to describe
current and potential
future applications of
the technology. The
fifth such Conference
was held in Edinburgh,
Scotland in June 2000
as part of EUROEM
2000 and the

proceedings in this
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volume report on
newly emerging ideas
and develop recurrent
themes of earlier
meetings. The topics
include
electromagnetic theory
and scattering theory
(including papers
presented at a special
session on
fundamental solutions
of Maxwell's

equations); ultra-
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wideband radar
systems; ultra-
wideband and
transient antennas;
pulsed power
generation and
propagation; ultra-
wideband polarimetry;
ultra-wideband and
transient metrology;
detection and
identification studies;
RF interactions and

chaotic effects; and
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biological effects.
Theory and
Applications
Ultra-Wideband, Short-
Pulse
Electromagnetics 5
A Unifying Approach
to Electromagnetics
and Wave Theory for
Electrical Engineers
Rotating Magnetic
Field-Based Analysis
with Online

Animations
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Electromagnetics for
Engineers

An authoritative
view of Maxwell's
Equations that
takes theory to
practice Maxwell's
Equations is a
practical guide to
one of the most
remarkable sets
of equations ever

devised.
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Professor Paul
Huray presents
techniques that
show the reader
how to obtain
analytic solutions
for Maxwell's
equations for ideal
materials and
boundary
conditions. These
solutions are then

used as a
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benchmark for
solving real-world
problems.
Coverage
includes: An
historical
overview of
electromagnetic
concepts before
Maxwell and how
we define
fundamental units

and universal
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constants today A
review of vector
analysis and
vector operations
of scalar, vector,
and tensor
products
Electrostatic
fields and the
interaction of
those fields with
dielectric

materials and
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good conductors
A method for
solving
electrostatic
problems through
the use of
Poisson's and
Laplace's
equations and
Green's function
Electrical
resistance and

power dissipation;
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superconductivity
from an
experimental
perspective; and
the equation of
continuity An
introduction to
magnetism from
the experimental
inverse square of
the Biot-Savart
law so that

Maxwell's
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magnetic flux
equations can be
deduced
Maxwell's
Equations serves
as an ideal
textbook for
undergraduate
students in
junior/senior
electromagnetics
courses and

graduate students,
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as well'as a
resource for
electrical
engineers.

This book
provides students
with a thorough
theoretical
understanding of
electromagnetic
field equations
and it also treats a

large number of
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applications. The
text is a
comprehensive
two-semester
textbook. The
work treats most
topics in two
steps — a short,
introductory
chapter followed
by a second
chapter with in-

depth extensive
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treatment;
between 10 to 30
applications per
topic; examples
and exercises
throughout the
book;
experiments,
problems and
summaries. The
new edition
includes:

modifications to
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about 30-40% of
the end of chapter
problems; a new
introduction to
electromagnetics
based on behavior
of charges; a new
section on units;
MATLAB tools for
solution of
problems and
demonstration of

subjects; most
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chapters include a
summary. The
book is an
undergraduate
textbook at the
Junior level,
intended for
required classes
in
electromagnetics.
It is written in
simple terms with

all details of
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derivations
included and all
steps in solutions
listed. It requires
little beyond basic
calculus and can
be used for self-
study. The wealth
of examples and
alternative
explanations
makes it very
approachable by
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students. More
than 400
examples and
exercises,
exercising every
topic in the book
Includes 600 end-
of-chapter
problems, many of
them applications
or simplified
applications

Discusses the
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finite element,
finite difference
and method of
moments in a
dedicated chapter
Drawn from the
author's decades
of experience
teaching the
subject, Dynamic
Electromagnetics
offers a uniquely

accessible
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approach to a
discipline often
viewed as
complicated and
mysterious. The
text addresses the
key principles
with extensive
problems and
examples and
provides
comprehensive

coveragge without
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overwhelming the
student with
advanced math.
Gauss's Law,
Surface Integrals,
and Electric
Fields, Ampl re's
Law, Line
Integrals, and
Magnetic Fields,
Emf, Field
Dynamics, and

Maxwell's
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Equations,
Maxwell's
Equations and
Quasistatic
Analysis,
Transmission
Lines, Time
Delay, and Wave
Propagation,
Steady-State
Wave
Transmission and

Plane Waves,
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Impedance
Matching
Techniques and
Oblique Waves,
Poynting
Theorems and
Lossy
Transmission
Lines,
Waveguiding and
Radiating
Structures. For

individuals
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interested in an
accessible
approach to
Electromagnetics.
Includes Part 1,
Number 2: Books
and Pamphlets,
Including Serials
and Contributions
to Periodicals July
- December)
1965: July-

December
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with Practical
Applications
Loop and Partial
Early
Transmission
Lines Approach
Applied
Electromagnetics
A Landmark text
thoroughly updated,
including a new CD
As digital devices

continue to be
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produced at
increasingly
lowercosts and with
higher speeds, the
need for effectiveele
ctromagnetic
compatibility (EMC)
design practices
has becomemore
critical than ever to
avoid unnecessary
costs in
bringingproducts

into compliance
Page 37/164



with governmental
regulations. The
SecondEdition of
this landmark text
has been thoroughly
updated andrevised
to reflect these
major developments
that affect
bothacademia and
the electronics
industry. Readers
familiar with theFirst
Edition will find
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much new material,
including: * Latest
U.S. and
international
regulatory
requirements *
PSpice used
throughout the
textbook to simulate
EMC
analysissolutions *
Methods of
designing for Signal

Integrity * Fortran
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programs for the
simulation of
Crosstalk supplied
on aCD * OrCAD(r)
PSpice(r) Release
10.0 and Version 8
Demo
Editionsoftware
suppliedonaCD *
The final chapter on
System Design for
EMC
completelyrewritten

* The chapter on
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Crosstalk rewritten
to simplify
themathematics
Detailed, worked-
out examples are
now included
throughout the
text.In addition,
review exercises are
now included
following
thediscussion of
each important

topic to help
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readers assess
theirgrasp of the
material. Several
appendices are new
to this
editionincluding
Phasor Analysis of
Electric Circuits,
The Electromagneti
cField Equations
and Waves,
Computer Codes for
Calculating thePer-
Unit-Length
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Parameters and
Crosstalk of Multico
nductorTransmissio
n Lines, and a
SPICE (PSPICE)
tutorial. Now
thoroughly updated,
the Second Edition
of Introduction
toElectromagnetic
Compatibility
remains the
textbook of choice

foruniversity/college
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EMC courses as
well as a reference
for EMCdesign
engineers. An
Instructor's Manual
presenting detailed
solutions to all
theproblems in the
book is available
from the Wiley
editorialdepartment.
Filled with
illustrations,

examples and
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approximately 300
homework
problems, this
accessible and
informative text
provides an
extensive treatment
of electromagnetism
and microwave
engineering with
particular emphasis
on microwave and
telecommunications

applications. Also
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stresses
computational
electromagnetics
through the use of
MathCad and finite
element methods to
elucidate design
problems, analysis
and applications.
Tutorials on the use
of MathCad and
PSpice are included.
An accessible

textbook for
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students and
valuable reference
for engineers
already in the field.
This updated and
expanded version of
the very successful
first edition offers
new chapters on
controlling the
emission from
electronic systems,
especially digital

systems, and on low-
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cost techniques for
providing
electromagnetic
compatibility (EMC)
for consumer
products sold in a
competitive market.
There is also a new
chapter on the
susceptibility of
electronic systems
to electrostatic
discharge. There is

more material on
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FCC regulations,
digital circuit noise
and layout, and
digital circuit
radiation. Virtually
all the material in
the first edition has
been retained.
Contains a new
appendix on FCC
EMC test
procedures.

The primary

objective of this
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book is to offer a
review of vector
calculus needed for
the physical
sciences and
engineering. This
review includes
hecessary
excursions into
tensor analysis
intended as the
reader’s first
exposure to tensors,

making aspects of
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tensors
understandable at
the undergraduate
level.

Practical
Electromagnetics
The Foundations of
Signal Integrity
Engineering
Electromagnetics
Electromagnetic
Fields and Waves
Essentials of

Electromagnetics
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for Engineering
This book is an
electromagnetics
classic. Originally
published in 1941, it
has been used by
many generations of
students, teachers,
and researchers ever
since. Since it is
classic
electromagnetics,
every chapter

continues to be
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referenced to this day.
This classic reissue
contains the entire,
original edition first
published in 1941.
Additionally, two new
forewords by Dr. Paul
E. Gray (former MIT
President and
colleague of Dr.
Stratton) and another
by Dr. Donald G.
Dudley, Editor of the

IEEE Press Series on
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E/M Waves on the
significance of the
book’s contribution to
the field of
Electromagnetics.
Acclaimed biography
of the pioneer of
modern electrical
theory featuring a new
preface by author. "He
was a man who often
was incapable of
conducting himself

properly in the most
Page 54/164



elementary social
interactions. His only
continuing contacts
with women were
limited to his mother,
nieces, and
housekeepers. He
was a man who knew
the power of money
and desired it, but
refused to work for it,
preferring to live off
the sweat of his family

and long-suffering
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friends, whom he
often insulted even as
they paid his
bills."—Excerpt from
the book This, then,
was Oliver Heaviside,
a pioneer of modern
electrical theory. Born
into a low social class
of Victorian England,
Heaviside made
advances in
mathematics by

introducing the
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operational calculus;
in physics, where he
formulated the modern-
day expressions of
Maxwell's Laws of
electromagnetism;
and in electrical
engineering, through
his duplex equations.
With a new preface by
the author, this
acclaimed biography
will appeal to

historians of
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technology and
science, as well as to
scientists and
engineers who wish to
learn more about this
remarkable man.
Balanis’ second
edition of Advanced
Engineering
Electromagnetics — a
global best-seller for
over 20 years —
covers the advanced

knowledge engineers
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involved'in
electromagnetic need
to know, particularly
as the topic relates to
the fast-moving,
continually evolving,
and rapidly expanding
field of wireless
communications. The
immense interest in
wireless
communications and
the expected increase

in wireless
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communications
systems projects
(antenna, microwave
and wireless
communication) points
to an increase in the
number of engineers
needed to specialize
in this field. In
addition, the Instructor
Book Companion Site
contains a rich
collection of

multimedia resources
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for use with this text.
Resources include:
Ready-made lecture
notes in Power Point
format for all the
chapters. Forty-nine
MATLAB® programs
to compute, plot and
animate some of the
wave phenomena
Nearly 600 end-of-
chapter problems,
that's an average of
40 problems per
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chapter (200 new
problems; 50% more
than in the first
edition) A thoroughly
updated Solutions
Manual 2500 slides
for Instructors are
included.

The Electrical
Engineer's Handbook
is an invaluable
reference source for
all practicing electrical

engineers and
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students.
Encompassing 79
chapters, this book is
intended to enlighten
and refresh
knowledge of the
practicing engineer or
to help educate
engineering students.
This text will most
likely be the
engineer’s first choice
in looking for a

solution; extensive,
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complete references
fo other sources are
provided throughout.
No other book has the
breadth and depth of
coverage available
here. This is a must-
have for all
practitioners and
students! The
Electrical Engineer's
Handbook provides
the most up-to-date

information in: Circuits
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and Networks, Electric
Power Systems,
Electronics, Computer-
Aided Design and
Optimization, VLSI
Systems, Signal
Processing, Digital
Systems and
Computer
Engineering, Digital
Communication and
Communication
Networks,

Electromagnetics and
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Control and Systems.
About the Editor-in-
Chief... Wai-Kai Chen
is Professor and Head
Emeritus of the
Department of
Electrical Engineering
and Computer
Science at the
University of lllinois at
Chicago. He has
extensive experience
in education and

industry and is very
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active professionally
in the fields of circuits
and systems. He was
Editor-in-Chief of the
IEEE Transactions on
Circuits and Systems,
Series | and I,
President of the IEEE
Circuits and Systems
Society and is the
Founding Editor and
Editor-in-Chief of the
Journal of Circuits,

Systems and
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Computers. He is the
recipient of the
Golden Jubilee Medal,
the Education Award,
and the Meritorious
Service Award from
the IEEE Circuits and
Systems Society, and
the Third Millennium
Medal from the IEEE.
Professor Chen is a
fellow of the IEEE and
the American

Association for the
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Advancement of
Science. * 77
chapters encompass
the entire field of
electrical engineering.
* THOUSANDS of
valuable figures,
tables, formulas, and
definitions. * Extensive
bibliographic
references.

With Applications
(online)

Catalog of Copyright
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Entries. Third Series
Analysis and Design
of Electrical and
Electronic Devices
and Systems
Introduction to
Electromagnetic
Compatibility
Foundations of
Electromagnetic
Compatibility

Learn to solve both
simple and complex

electromagnetic
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problems with this
text’s unique
integration of
theoretical and
mathematical
concepts. With the
author’s guidance,
you’ll discover a
broad range of
classic and cutting-
edge applications
across a wide array
of fields, including

biomedicine,
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wireless
communication,
process control, and
instrumentation.
Case studies,
detailed derivations,
and 170 fully solved
examples deepen
your understanding
of theory, and help
you apply numerical
methods to real-
world problems.

Engineers and
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scientists who
develop and install
electronic devices
and circuits need to
have a solid
understanding of
electromagnetic
theory and the
electromagnetic
behavior of devices
and circuits. In
particular, they must
be well-versed in

electromagnetic
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compatibility, which
minimizes and
controls the side
effects of
interconnected
electric dev

The only resource
devoted Solely to
Inductance
Inductance is an
unprecedented text,
thoroughlydiscussin
g "loop" inductance

as well as the
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increasingly
important"partial”
inductance. These
concepts and their
proper
calculationare
crucial in designing
modern high-speed
digital systems.Worl
d-renowned leader
in electromagnetics
Clayton Paul
provides

theknowledge and
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tools necessary to
understand and
calculateinductance.
Unlike other texts,
Inductance provides
all the detailsabout
the derivations of
the inductances of
various inductors,
aswell as: Fills the
need for practical
knowledge of partial
inductance,which is

essential to the
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prediction of power
rail collapse
andground bounce
problems in high-
speed digital
systems Provides a
needed refresher on
the topics of
magnetic fields
Addresses a
missing link: the
calculation of the
values of thevarious
physical
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constructions of
inductors—both
intentionalinductors
and unintentional
inductors—from bas
icelectromagnetic
principles and laws
Features the
detailed derivation
of the loop and
partialinductances
of numerous
configurations of cu

rrent-
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carryingconductors
With the present and
increasing emphasis
on high-speed
digitalsystems and
high-frequency
analog systems, it is
imperative
thatsystem
designers develop
an intimate
understanding of
the conceptsand

methods in this
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book. Inductance is
a much-
neededtextbook
designed for senior
and graduate-level
engineeringstudents
, as well as a hands-
on guide for working
engineers
andprofessionals
engaged in the
design of high-
speed digital
andhigh-frequency
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analog systems.
This comprehensive
introduction to
classical
electromagnetic
theory covers the
major aspects of the
subject, including
scalar fields,
vectors, laws of
Ohm, Joule,
Coulomb, Faraday,
Maxwell's equation,

and more. Although
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an extensive
background is not
necessary, a general
knowledge of
physics and
calculus is a
prerequisite. This
text is filled with
numerous diagrams
and illustrations.
Introduction to
Electromagnetic and
Microwave

Engineering
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Electrical
Engineering: Know
It All

Introduction to
Electromagnetic
Fields

The Electrical
Engineering
Handbook
Electromagnetics
Engineering
Handbook

This book covers the

basic electromagnetic
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principles and laws from
the standpoint of
engineering
applications, focusing on
time-varying fields.
Numerous applications
of the principles and law
are given for
engineering applications
that are primarily drawn
from digital system
design and
electromagnetic

interference
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(Electromagnetic
Compatibility or EMC).
Clock speeds of digital
systems are increasingly
in the GHz range as are
frequencies used in
modern analog
communication systems.
This increasing
frequency content
demands that more
electrical engineers
understand these

fundamental
Page 85/164



electromagnetic
principles and laws in
order to design high
speed and high
frequency systems that
will successfully operate.
A clearly written
introduction to the key
physical and
engineering principles of
electromagnetics, first
published in 2000.

The first book to focus

on the electromagnetic
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basis of signal integrity
The Foundations of
Signal Integrity is the
first of its kind—a
reference that examines
the physical foundation
of system integrity based
on electromagnetic
theory derived from
Maxwell's Equations.
Drawing upon the
cutting-edge research of
Professor Paul Huray's

team of industrial
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engineers and graduate
students, it develops the
physical theory of wave
propagation using
methods of solid state
and high-energy physics,
mathematics, chemistry,
and electrical
engineering before
addressing its
application to modern
high-speed systems.
Coverage includes: All

the necessary
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electromagnetic theory
needed for a complete
understanding of signal
integrity Techniques for
obtaining analytic
solutions to Maxwell's
Equations for ideal
materials and boundary
conditions Plane
electromagnetic waves
Plane waves in
compound media
Transmission lines and

waveguides Ideal
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models vs. real-world
systems Complex
permittivity of
propagating media
Surface roughness
Advanced signal
integrity Signal integrity
simulations Problem sets
for each chapter With
its thorough coverage of
this relatively new
discipline, the book
serves as an ideal

textbook for senior
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undergraduate and
junior graduate
students, as well as a
resource for practicing
engineers in this
burgeoning field. At the
end of each section, it
typically stimulates the
reader with open-ended
questions that might
lead to future theses or
dissertation research.
The updated third

edition of the classic
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book that provides an
introduction to electric
machines and their
emerging applications
The thoroughly revised
and updated third
edition of
Electromechanical
Motion Devices
contains an introduction
to modern
electromechanical
devices and offers an

understanding of the
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uses of electric machines
in‘emerging applications
such as in hybrid and
electric vehicles. The
authors—noted experts
on the topic—put the
focus on modern electric
drive applications. The
book includes basic
theory, illustrative
examples, and contains
helpful practice
problems designed to

enhance
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comprehension. The
text offers information
on Tesla's rotating
magnetic field, which is
the foundation of
reference frame theory
and explores in detail
the reference frame
theory. The authors also
review permanent-
magnet ac,
synchronous, and
induction machines. In

each chapter, the
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material is arranged so
that if steady-state
operation is the main
concern, the reference
frame derivation can be
de-emphasized and
focus placed on the
steady state equations
that are similar in form
for all machines. This
important new edition:
U Features an
expanded section on

Power Electronics O
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Covers Tesla's rotating
magnetic field [J
Contains information on
the emerging
applications of electric
machines, and
especially, modern
electric drive
applications [ Includes
online animations and a
solutions manual for
instructors Written for
electrical engineering

students and engineers
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working in the utility or
automotive industry,
Electromechanical
Motion Devices offers
an invaluable book for
students and
professionals interested
in modern machine
theory and applications.
Electromagnetic Fields
Applied
Electromagnetism and
Materials

Inductance
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Electromagnetic
Compatibility
Engineering

Dynamic
Electromagnetics

This is a
textbook on
electromagnetic
fields and waves
completely based
on conceptual
understanding of
electromagnetics

The text
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provides
operational
knowledge and
firm grasp of
electromagnetic
fundamentals
aimed toward
practical
engineering
applications by
combining
fundamental
theory and a

unique and
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comprehensive
collection of as
many as 888
conceptual
questions and
problems in elec
tromagnetics.
Conceptual
questions are
designed to
strongly enforce
and enhance both
the theoretical

concepts and
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understanding
and' problem-
solving
techniques and
skills in electr
omagnetics.
Electromagnetic
fields, both
static and
dynamic, form
the foundational
basis of all
electrical and

electronic
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engineering
devices and
systems. Aimed
at undergraduate
students,
university
teachers, design
and consultant
engineers and
researchers this
book presents an
in-depth, simple
and

comprehensive
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reference source
on
electromagnetics
engineering.In
much of
electrical and
electronics
engineering
(including:
analogue and
digital telecomm
unications
engineeringy;

biomedical
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monitoring and
diagnostic
equipment; power
systems
engineering and
sensor
technology)
getting back to
the fundamental
principles that
govern the
technologies,
namely

electromagnetic
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fields  and
waves, has
become crucial
for future
customer
friendly
technology and
systems.
Electromagnetics
Engineering
Handbook has
been written to
enable

undergraduate
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students
studying
electromagnetics
engineering for
the first time
to gain an
understanding of
the essentials
of the largely
invisible, but
powerful,
electromagnetic
fields governed

by the four
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elegant
Maxwell's
equations.
Moreover, the
book helps to
apply that
knowledge
through
analytical and
computational
solutions of
these frequency
and material

dependent
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electric and
magnetic fields.
As electrical
and electronic
engineering
grows and
subdivides into
many
specialities
this book aims
to inform the
reader of the
basic principles

that govern all
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of these
specialised
systems and on
how to apply
that knowledge
to understand
and design
devices and
systems that may
operate at
vastly different
frequencies and
in various media

(e.qg.
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semiconductor
materials,
magnetic
materials,
biological
tissues, outer
space and sea
water). It also
deals with a
range of
different
functions
dependant on the

area of
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application. For
example at very
low power
frequencies
electromagnetic
fields perform
vastly different
functions from
device to
device, such as
in power
transformers;
current

transformers;
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infrared
sensorsy;
synchronous
generators;
superconducting
devices;
electric motors
and electric
powered
transport
systems. This
handbook will be
of great help to

students,
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engineers,
innovators and
researchers
working in a
wide variety of
disciplines
Engineers do not
have the time to
wade through
rigorously
theoretical
books when
trying to solve

a problem.
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Beginners lack
the expertise
required to
understand
highly
specialized
treatments of
individual
topics. This is
especially
problematic for
a field as broad
as electromagnet

ics, which
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propagates into
many diverse
engineering
fields. The time
h

STUDENT
COMPANION SITE
Every new copy
of Stuart
Wentworth's
Applied
Electromagnetics
comes with a

registration
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code which
allows access to
the Student's
Book Companion
Site. On the BCS
the student will
find: * Detailed
Solutions to Odd-
Numbered
Problems in the
text * Detailed
Solutions to all
Drill Problems

from the text *
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MATLAB- code for
all the MATLAB
examples in the
text *
Additional
MATLAB
demonstrations
with code. This
includes a
Transmission
Lines simulator
created by the
author. *

Weblinks to a
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vast array of
resources for
the engineering
student. Go to w
ww.wiley.com/col
lege/wentworth
to 1ink to
Applied
Electromagnetics
and the Student
Companion Site.
ABOUT THE PHOTO
Passive RFID

systems,
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consisting of
readers and
tags, are
expected to
replace bar
codes as the
primary means of
ildentification,
inventory and
billing of
everyday items.
The tags
typically

consist of an
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RFID chip placed
on-a flexible
film containing
a planar
antenna. The
antenna captures
radiation from
the reader's
signal to power
the tag
electronics,
which then
responds to the

reader's query.
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The PENI Tag
(Product
Emitting
Numbering
Identification
Tag) shown,
developed by the
University of
Pittsburgh in a
team led by
Professor Marlin
H. Mickle,
integrates the

antenna with the
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rest of the tag
electronics.
RFID systems
involve many
electomagnetics
concepts,
including
antennas,
radiation,
transmission
lines, and
microwave
circuit

components.
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(Photo courtesy
of-'Marlin H.
Mickle.)

A Guide for the
Scientist and
Engineer
Electromagnetic
Theory for
Electromagnetic
Compatibility
Engineers
Automotive
Electromagnetic

Compatibility
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(EMC)

Noise Reduction
Techniques 1in
Electronic
Systems

The Life, Work,
and Times of an
Electrical
Genius of the
Victorian Age
The Newnes Know
It All Series takes
the best of what our
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authors have written
to create hard-
working desk
references that will
be an engineer's
first port of call for
key information,
design techniques
and rules of thumb.
Guaranteed not to
gather dust on a
shelf! Electrical

engineers need to
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master a wide area
of topics to excel.
The Electrical
Engineering Know It
All covers every
angle including Real-
World Signals and
Systems,
Electromagnetics,
and Power systems.
A 360-degree view
from our best-selling

authors Topics
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include digital,
analog, and power
electronics, and
electric circuits The
ultimate hard-
working desk
reference; all the
essential
information,
techniques and
tricks of the trade in
one volume

Anyone who has
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operated, serviced,
or designed an
automobile or truck
in the last few years
has most certainly
noticed that the age
of electronics in our
vehicles is here!
Electronic
components and
systems are used
for everything from

the traditional
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entertainment
system to the latest
in “drive by wire”, to
two-way
communication and
navigation. The
interesting fact is
that the automotive
industry has been
based upon
mechanical and
materials

engineering for
g Page 129g64



much of its history
without many of the
techniques of
electrical and
electronic
engineering. The
emissions controls
requirements of the
1970’s are
generally
recognized as the
time when

electronics started
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to make their way
into the previous
mechanically based
systems and
functions. While this
revolution was going
on, the electronics
industry developed
issues and concepts
that were addressed
to allow
interoperation of the

systems in the
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presence of each
other and with the
external
environment. This
included the study
of electromagnetic
compatibility, as
systems and
components started
to have influence
upon each other just
due to their
operation. EMC
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developed over the
years, and has
become a
specialized area of
engineering
applicable to any
area of systems that
included electronics.
Many well-
understood aspects
of EMC have been
developed, just as

many aspects of
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automotive systems
have been
developed. We are
now at a point
where the issues of
EMC are becoming
more and more
integrated into the
automotive industry.
This introductory
text provides
coverage of both

static and dynamic
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fields. There are
references to
computer
visualisation
(Mathcad) and
computation
throughout the text,
and there are
Mathcad electronic
books available free
on the Internet to
help students

visualise
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electromagnetic
fields. Important
equations are
highlighted in the
text, and there are
examples and
problems
throughout, with
answers to the
problems at the
back of the book.
This book presents

practical and
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relevant
technological
information about
electromagnetic
properties of
materials and their
applications. It is
aimed at senior
undergraduate and
graduate students in
materials science
and is the product of

many years of
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teaching basic and
applied
electromagnetism.
Topics range from
the spectroscopy
and characterization
of dielectrics, to non-
linear effects, to ion-
beam applications in
materials.

Advanced
Engineering

Electroma%netlcs
Page 138



Principles and
Technologies for
Electromagnetic
Energy Based
Therapies

Oliver Heaviside
Electromechanical
Motion Devices
Principles and
Technologies for
Electromagnetic
Energy Based
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Therapies covers the
theoretical
foundations of electro
magnetic-energy
based therapies,
principles for design
of practical devices
and systems,
techniques for in vitro
and in vivo testing of
devices, and clinical
application examples

o contemforary
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therapies employing
non-ionizing
electromagnetic
energy. The book
provides in-depth
coverage of : pulsed
electric fields,
radiofrequency
heating systems,
tumor treating fields,
and microwave
heating technology.

Devices and systems
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for electrical
stimulation of neural
and cardiac issue are
covered as well.
Lastly, the book
describes and
discusses issues that
are relevant to
engineers who develop
and translate these
technologies to
clinical applications.

Readers can access
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information on
incorporation of
preclinical testing,
clinical studies and IP
protection in this
book, along with in-
depth technical
background for
engineers on
electromagnetic
phenomena within the
human body and

selected therapies. It
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covers both
engineering and
biological/medical
materials and gives a
Sfull perspective on
electromagnetics
therapies. Unique
features include
content on tumor
treating fields and the
development and
translation of

biomedical devices.
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Provides in-depth
technical background
on electromagnetic
energy-based
therapies, along with
real world examples
on how to design
devices and systems
for delivering
electromagnetic
energy-based
therapies Includes

guidance on issues
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that are relevant for
translating the
technology to the
market, such as
intellectual property,
regulatory issues, and
preclinical testing
Companion site
includes COMSOL
models, MATLAB
code, and lab
protocols

Praise for Noise
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Reduction Techniques
IN electronic systems
""Henry Ott has
literally 'written the
book' on the subject
of EMC.. .. He not
only knows the
subject, but has the
rare ability to
communicate that
knowledge to others."
—EE Times

Electromagnetic
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Compatibility
Engineering is a
completely revised,
expanded, and
updated version of
Henry Ott's popular
book Noise Reduction
Techniques in
Electronic Systems. It
reflects the most
recent developments
in the field of

electromagnetic
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compatibility (EMC)
and noise
reduction;and their
practical applications
to the design of
analog and digital
circuits in computer,
home entertainment,
medical, telecom,
industrial process
control, and
automotive

equipment, as well as
1 %age 149/164



military and
aerospace systems.
While maintaining
and updating the core
information—such as
cabling, grounding,
filtering, shielding,
digital circuit
grounding and layout,
and ESD—that made
the previous book
such a wide success,

this new book includes
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additional coverage
of:
Equipment/systems
grounding Switching
power supplies and
variable-speed motor
drives Digital circuit
power distribution
and decoupling PCB
layout and stack-up
Mixed-signal PCB
layout RF and

transient immunity
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Power line
disturbances
Precompliance EMC
measurements New
appendices on dipole
antennae, the theory
of partial inductance,
and the ten most
common EMC
problems The concepts
presented are
applicable to analog

and digital circuits
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operating from below
audio frequencies to
those in the GHz
range. Throughout
the book, an emphasis
is placed on cost-

ef fective EMC
designs, with the
amount and
complexity of
mathematics kept to
the strictest minimum.

Complemented with
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over 250 problems
with answers,
Electromagnetic
Compatibility
Engineering equips
readers with the
knowledge needed to
design electronic
equipment that is
compatible with the
electromagnetic
environment and

compliant with
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national and
international EMC
regulations. It is an
essential resource for
practicing engineers
who face EMC and
regulatory compliance
issues and an ideal
textbook for EE
courses at the
advanced
undergraduate and

graduate levels.
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Engineering
Electromagnetics
provides a solid
foundation in
electromagnetics
fundamentals by
emphasizing physical
understanding and
practical applications.
Electromagnetics,
with its requirements
for abstract thinking,

can prove challengin
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for students. The
authors' physical and
intuitive approach has
produced a book that
will inspire
enthusiasm and
interest for the
material. Benefiting
from a review of
electromagnetic
curricula at several
schools and repeated

use in classroom
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settings, this text
presents material in a
rigorous yet readable
manner. FEATURES/
BENEFITS Starts
with coverage of
transmission lines
before addressing
fundamental laws,
providing a smooth
transition from
circuits to

electromagnetics.
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Emphasizes physical
understanding and
the experimental bases
of fundamental laws.
Of fers detailed
examples and
numerous practical
end-of-chapter
problems, with each
problem's topical
content clearly
identified. Provides

historical notes,
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abbreviated
biographies, and
hundreds of footnotes
to motivate interest
and enhance
understanding. Back
Cover Benefiting
from a review of
electromagnetics
curricula at several
schools and repeated
use in classroom

settians, this text
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presents material in a
comprehensive and
practical yet readable
manner. Features:
Starts with coverage
of transmission lines
before addressing
fundamental laws,
providing a smooth
transition from
circuits to
electromagnetics.
Emphasizes 1Ighysical
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understanding and
the experimental bases
of fundamental laws.
Of fers detailed
examples and
numerous practical
end-of-chapter
problems, with each
problem's topical
content clearly
identified. Provides
historical notes,

abbreviated
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biographies, and
hundreds of footnotes
to motivate interest
and enhance
understanding.

Field Mathematics
for Electromagnetics,
Photonics, and
Materials Science
Solutions Manual to
Accompany
Electromagnetics for

Engineers
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Maxwell's Equations
Package for EMAG
Solutions and
Electromagnetics for
Engineers

With Applications to
Digital Systems and
Electromagnetic
Interference
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