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An introduction to the most relevant theoretical and algorithmic aspects of modern microwave
imaging approaches Microwave imaging—a technique used in sensing a given scene by means
of interrogating microwaves—has recently proven its usefulness in providing excellent
diagnostic capabilities in several areas, including civil and industrial engineering,
nondestructive testing and evaluation, geophysical prospecting, and biomedical engineering.
Microwave Imaging offers comprehensive descriptions of the most important techniques so far
proposed for short-range microwave imaging—including reconstruction procedures and imaging
systems and apparatus—enabling the reader to use microwaves for diagnostic purposes in a
wide range of applications. This hands-on resource features: A review of the electromagnetic
inverse scattering problem formulation, written from an engineering perspective and with
notations The most effective reconstruction techniques based on diffracted waves, including
time- and frequency-domain methods, as well as deterministic and stochastic space-domain
procedures Currently proposed imaging apparatus, aimed at fast and accurate measurements
of the scattered field data Insight on near field probes, microwave axial tomographs, and
microwave cameras and scanners A discussion of practical applications with detailed
descriptions and discussions of several specific examples (e.g., materials evaluation, crack
detection, inspection of civil and industrial structures, subsurface detection, and medical
applications) A look at emerging techniques and future trends Microwave Imaging is a practical
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resource for engineers, scientists, researchers, and professors in the fields of civil and
industrial engineering, nondestructive testing and evaluation, geophysical prospecting, and
biomedical engineering.
A Landmark text thoroughly updated, including a new CD As digital devices continue to be
produced at increasingly lowercosts and with higher speeds, the need for
effectiveelectromagnetic compatibility (EMC) design practices has becomemore critical than
ever to avoid unnecessary costs in bringingproducts into compliance 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 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 programs for the
simulation of Crosstalk supplied on aCD * OrCAD(r) PSpice(r) Release 10.0 and Version 8
Demo Editionsoftware supplied on a CD * The final chapter on System Design for EMC
completelyrewritten * The chapter on 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 readers assess theirgrasp
of the material. Several appendices are new to this editionincluding Phasor Analysis of Electric
Circuits, The ElectromagneticField Equations and Waves, Computer Codes for Calculating
thePer-Unit-Length Parameters and Crosstalk of MulticonductorTransmission Lines, and a
SPICE (PSPICE) tutorial. Now thoroughly updated, the Second Edition of Introduction
toElectromagnetic Compatibility remains the textbook of choice foruniversity/college EMC
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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.
In chapters culled from the popular and critically acclaimed Electromagnetic Compatibility
Handbook, Electrostatic Discharge provides a tightly focused, convenient, and affordable
reference for those interested primarily in this subset of topics. Author Kenneth L. Kaiser
demystifies electrostatic discharge and explains the source and limitations of the
approximations, guidelines, models, and rules-of-thumb used in this field. The material is
presented in a unique question-and-answer format that gets straight to the heart of each topic.
The book includes numerous examples and uses Mathcad to generate all of the figures and
many solutions to equations. In many cases, the entire Mathcad program is provided.
In 1996, enforcement of the mandatory European Union EMI/EMC (electromagnetic
interference and compatibility) began. Before that time, many designers were just beginning to
worry about "EMI problems". Now, 8 years later, the same old EMI problems are still with us,
and some new ones have emerged as well. Anyone selling components or equipment of any
sort in Europe and therefore the world for most globally based companies requires compliance
with the EMC directive. There is no alternative. The information in this book enables faster,
cheaper compliance.

A Landmark text thoroughly updated, including a new CD As digital devices
continue to be produced at increasingly lower costs and with higher speeds, the
need for effective electromagnetic compatibility (EMC) design practices has
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become more critical than ever to avoid unnecessary costs in bringing products
into compliance with governmental regulations. The Second Edition of this
landmark text has been thoroughly updated and revised to reflect these major
developments that affect both academia and the electronics industry. Readers
familiar with the First Edition will find much new material, including: * Latest U.S.
and international regulatory requirements * PSpice used throughout the textbook
to simulate EMC analysis solutions * Methods of designing for Signal Integrity *
Fortran programs for the simulation of Crosstalk supplied on a CD * OrCAD(r)
PSpice(r) Release 10.0 and Version 8 Demo Edition software supplied on a CD *
The final chapter on System Design for EMC completely rewritten * The chapter
on Crosstalk rewritten to simplify the mathematics Detailed, worked-out examples
are now included throughout the text. In addition, review exercises are now
included following the discussion of each important topic to help readers assess
their grasp of the material. Several appendices are new to this edition including
Phasor Analysis of Electric Circuits, The Electromagnetic Field Equations and
Waves, Computer Codes for Calculating the Per-Unit-Length Parameters and
Crosstalk of Multiconductor Transmission Lines, and a SPICE (PSPICE) tutorial.
Now thoroughly updated, the Second Edition of Introduction to Electromagnetic
Compatibility remains the textbook of choice for university/college EMC courses
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as well as a reference for EMC design engineers. An Instructor's Manual
presenting detailed solutions to all the problems in the book is available from the
Wiley editorial department.
This"know-how"book gives readers a concise understanding of the fundamentals
of EMC, from basic mathematical and physical concepts through present,
computer-age methods used in analysis, design, and tests. With contributions
from leading experts in their fields, the text provides a comprehensive overview.
Fortified with information on how to solve potential electromagnetic interference
(EMI) problems that may arise in electronic design, practitioners will be betterable
to grasp the latest techniques, trends, and applications of this increasingly
important engineering discipline. Handbook of Electromagnetic Compatibility
contains extensive treatment of EMC applications to radio and wireless
communications, fiber optics communications, and plasma effects. Coverage of
EMC-related issues includes lightning, electromagnetic pulse, biological effects,
and electrostatic discharge. Practical examples are used to illustrate the material,
and all information is presented in an accessible and organized format. The text
is intended primarily for those practicing engineers who need agood foundation in
EMC, but it will also interest faculty and students, since a good portion of the
material covered can find use in the classroom or as a springboard for further
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This is a brief but comprehensive book covering the set of EMC skills that EMC
practitioners today require in order to be successful in high-speed, digital
electronics. The basic skills in the book are new and weren’t studied in most
curricula some ten years ago. The rapidly changing digital technology has
created this demand for a discussion of new analysis skills particularly for the
analysis of transmission lines where the conductors that interconnect the
electronic modules have become “electrically large,” longer than a tenth of a
wavelength, which are increasingly becoming important. Crosstalk between the
lines is also rapidly becoming a significant problem in getting modern electronic
systems to work satisfactorily. Hence this text concentrates on the modeling of
“electrically large” connection conductors where previously-used Kirchhoff’s
voltage and current laws and lumped-circuit modeling have become obsolete
because of the increasing speeds of modern digital systems. This has caused an
increased emphasis on Signal Integrity. Until as recently as some ten years ago,
digital system clock speeds and data rates were in the hundreds of megahertz
(MHz) range. Prior to that time, the “lands” on printed circuit boards (PCBs) that
interconnect the electronic modules had little or no impact on the proper
functioning of those electronic circuits. Today, the clock and data speeds have
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moved into the low gigahertz (GHz) range.
???????????????????????????????????????:????????????????????????.
If you design electronics for a living, you need Robust Electronic Design
Reference Book. Written by a working engineer, who has put over 115 electronic
products into production at Sycor, IBM, and Lexmark, Robust Electronic Design
Reference covers all the various aspects of designing and developing electronic
devices and systems that: -Work. -Are safe and reliable. -Can be manufactured,
tested, repaired, and serviced. -May be sold and used worldwide. -Can be
adapted or enhanced to meet new and changing requirements.
This proceedings includes 147 papers covering the latest scientific and
technological developments in ferrites and related materials in three broad
subject categories: Basic Science, Processing and Applications, and Special
Topics and New Horizons. There are two main categories for ferrites: hard
ferrites (permanent magnets) and soft ferrites. Topics covered are energy
conversion, magnetite biomineralization, microwave ferrites, magneto-optical
properties and applications of ferrite films, bonded magnets, physics of electronic
superstructures in magnetite, physics of perovskites, nanostructural ferrites, and
multilayer chip inductors.
This book covers the basic electromagnetic principles and laws from the
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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
(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 electromagnetic principles
and laws in order to design high speed and high frequency systems that will
successfully operate.
Focusing on the development of fundamental skills, this new text is designed for
a one-semester course in the analysis of linear circuits. The author meticulously
covers the important topics within a sound pedagogical organization while
minimizing unnecessary detail so that the student can develop a lasting and
sound set of analysis skills. The major topics presented include the analysis of
resistive circuits (including controlled sources and op amps) and the analysis of
circuits in the sinusoidal steady state (phasor analysis). Emphasized also is the
analysis of circuits in the time domain in response to a disturbance (switching
operations and the unit step and unit impulse responses) and is developed
primarily using the Laplace transform. A brief description of the classical method
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of solving the circuit differential equations is included.
The latest EM techniques for detecting concealed targets, whether explosives,
weapons, or people Extensively illustrated from basic principles to system design, the
fundamental concepts of RF, microwave, millimeter wave, and terahertz detection
systems and techniques to find concealed targets are explained in this publication.
These concealed targets may be explosive devices or weapons, which can be buried in
the ground, concealed in building structures, hidden under clothing, or inside luggage.
Concealed targets may also be people who are stowaways or victims of an avalanche
or earthquake. Although much information is available in conference proceedings and
professional society publications, this book brings all the relevant information in a
single, expertly written and organized volume. Readers gain an understanding of the
physics underlying electromagnetic (EM) detection methods, as well as the factors that
affect the performance of EM detection equipment, helping them choose the right type
of equipment and techniques to meet the demands of particular tasks. Among the
topics covered are: Ultra-wideband radar and ground-penetrating radar Millimeter, submillimeter, and terahertz systems Radar systems including Doppler, harmonic, impulse,
FMCW, and holographic Radiometric systems Nuclear quadrupole resonance systems
Author David Daniels has many years of experience designing and deploying EM
systems to detect concealed targets. As a result, this publication is essential for
scientists and engineers who are developing or using EM equipment and techniques for
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a diverse range of purposes, including homeland security, crime prevention, or the
detection of persons.
The essential textbook for electrical engineering students and professionals-now in a
valuable new edition The increasing use of high-speed digital technology requires that
all electrical engineers have a working knowledge of transmission lines. However,
because of the introduction of computer engineering courses into already-crowded fouryear undergraduate programs, the transmission line courses in many electrical
engineering programs have been relegated to a senior technical elective, if offered at
all. Now, Analysis of Multiconductor Transmission Lines, Second Edition has been
significantly updated and reorganized to fill the need for a structured course on
transmission lines in a senior undergraduate- or graduate-level electrical engineering
program. In this new edition, each broad analysis topic, e.g., per-unit-length
parameters, frequency-domain analysis, time-domain analysis, and incident field
excitation, now has a chapter concerning two-conductor lines followed immediately by a
chapter on MTLs for that topic. This enables instructors to emphasize two-conductor
lines or MTLs or both. In addition to the reorganization of the material, this Second
Edition now contains important advancements in analysis methods that have developed
since the previous edition, such as methods for achieving signal integrity (SI) in highspeed digital interconnects, the finite-difference, time-domain (FDTD) solution methods,
and the time-domain to frequency-domain transformation (TDFD) method. Furthermore,
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the content of Chapters 8 and 9 on digital signal propagation and signal integrity
application has been considerably expanded upon to reflect all of the vital information
current and future designers of high-speed digital systems need to know. Complete with
an accompanying FTP site, appendices with descriptions of numerous FORTRAN
computer codes that implement all the techniques in the text, and a brief but thorough
tutorial on the SPICE/PSPICE circuit analysis program, Analysis of Multiconductor
Transmission Lines, Second Edition is an indispensable textbook for students and a
valuable resource for industry professionals.
This comprehensive new resource provides methods and tools for defining EMC
requirements and techniques for performing predictions and calculations to achieve
electromagnetic compatibility. This book demonstrates how radar, communications, and
navigation systems can function without interference. EMC requirements for the device,
platform, site, and arena level are discussed and EMC detection analysis is utilized to
predict EMC problems. The book explores the interference between receiving and
transmitting electronic systems and examines intersystem and intrasystem EMC.
Techniques and mathematical framework for performing EMC prediction and
calculations to solve electromagnetic compatibility problems are highlighted. Moreover,
this book presents classic methods and several original EMC calculation procedures
including new approaches in mathematical development of interference probability
calculations. Readers learn how to anticipate problems and then define EMC solutions.
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Providing up-to-date material for UWB antennas and propagation as used in a wide
variety of applications, "Ultra-wideband Antennas and Propagation for
Communications, Radar and Imaging" includes fundamental theory, practical design
information and extensive discussion of UWB applications from biomedical imaging,
through to radar and wireless communications. An in-depth treatment of ultra-wideband
signals in practical environments is given, including interference, coexistence and
diversity considerations. The text includes antennas and propagation in biological
media in addition to more conventional environments. The topics covered are
approached with the aim of helping practising engineers to view the subject from a
different angle, and to consider items as variables that were treated as constants in
narrowband and wideband systems. Features tables of propagation data, photographs
of antenna systems and graphs of results (e.g. radiation patterns, propagation
characteristics) Covers the fundamentals of antennas and propagation, as well as
offering an in-depth treatment of antenna elements and arrays for UWB systems, and
UWB propagation models Provides a description of the underlying concepts for the
design of antennas and arrays for conventional as well as ultra-wideband systems
Draws together UWB theory by using case-studies to show applications of antennas
and propagation in communication, radar and imaging systems The book highlights the
unique design issues of using ultra-wideband and will serve both as an introductory text
and a reference guide for designers and students alike.
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As the number of electrical devices in use continues to grow, so do the
challenges of ensuring the electromagnetic compatibility (EMC) of products and
systems. Fortunately, engineers have at their disposal an array of
approximations, models, and rules-of-thumb to help them meet those challenges.
Unfortunately, the number of these tools and guidelines is overwhelming, and
worse still is the thought of investigating their origins and confirming their results.
The Electromagnetic Compatibility Handbook is an unprecedented compilation of
the many approximations, guidelines, models, and rules-of-thumb used in EMC
analyses, complete with their sources and their limitations. The book presents
these in an efficient question-and-answer format and incorporates an extremely
comprehensive set of tables and figures. The author has either derived from
basic principles or obtained and verified from their original sources all of the
expressions in the tables. Mathcad was used to generate most of the plots and
solve many of the equations, and the author includes the Mathcad programs for
many of these so users can clearly see the variable assignments, assumptions,
and equations. Designed to be of long-lasting value to engineers, researchers,
and students, the Electromagnetic Compatibility Handbook is ideal both for quick
reference and as a textbook for upper-level and graduate electrical engineering
courses.
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Bridges the gap between FDTD theory and the implementation of practical
simulation techniques This is the first publication that guides readers step by step
through the implementation of electromagnetic simulation techniques based on
FDTD methods. These simulation techniques serve as an essential bridge
between FDTD methods and their applications. Moreover, the book helps
readers better understand the underlying logic of FDTD methods so that they can
design FDTD projects using either commercial electromagnetic software
packages or their own codes in order to solve practical engineering problems.
The book begins with two chapters that introduce the basic concepts of the 3-D
Cartesian FDTD method, followed by discussions of advanced FDTD methods
such as conformal techniques, dispersive media, circuit elements, and near-to-far
field transformation. Next, the book: Presents basic concepts of parallel
processing techniques and systems, including parallel FDTD techniques and
systems Explores simulation techniques based on FDTD methods Illustrates
practical simulation techniques using engineering applications Introduces
advanced simulation techniques Each chapter concludes with references to help
readers investigate particular topics in greater depth. Each chapter also includes
problem sets that challenge readers to put their new FDTD and simulation skills
into practice. By bridging the gap between FDTD theory and practical simulation
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techniques, this publication is an invaluable guide for students and engineers
who need to solve a wide range of design problems in RF, antenna, and
microwave engineering.
A step-by-step guide to parallelizing cem codes The future of computational
electromagnetics is changing drastically as the new generation of computer chips
evolves from single-core to multi-core. The burden now falls on software
programmers to revamp existing codes and add new functionality to enable
computational codes to run efficiently on this new generation of multi-core CPUs.
In this book, you'll learn everything you need to know to deal with multi-core
advances in chip design by employing highly efficient parallel electromagnetic
code. Focusing only on the Method of Moments (MoM), the book covers: In-Core
and Out-of-Core LU Factorization for Solving a Matrix Equation A Parallel MoM
Code Using RWG Basis Functions and ScaLAPACK-Based In-Core and Out-ofCore Solvers A Parallel MoM Code Using Higher-Order Basis Functions and
ScaLAPACK-Based In-Core and Out-of-Core Solvers Turning the Performance of
a Parallel Integral Equation Solver Refinement of the Solution Using the
Conjugate Gradient Method A Parallel MoM Code Using Higher-Order Basis
Functions and Plapack-Based In-Core and Out-of-Core Solvers Applications of
the Parallel Frequency Domain Integral Equation Solver Appendices are provided
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with detailed information on the various computer platforms used for
computation; a demo shows you how to compile ScaLAPACK and PLAPACK on
the Windows® operating system; and a demo parallel source code is available to
solve the 2D electromagnetic scattering problems. Parallel Solution of Integral
Equation-Based EM Problems in the Frequency Domain is indispensable reading
for computational code designers, computational electromagnetics researchers,
graduate students, and anyone working with CEM software.
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