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A comprehensive introduction to the hardware, parameters, andarchitectures of RF/microwave wireless systems As the basis for
some of the hottest technologies of the newmillennium, radio frequency (RF) and microwave wireless systemsrapidly propel us toward a future in which the transmission ofvoice, video, and data
communications will be possible anywhere inthe world through
the use of simple, handheld devices. This book provides scientists
and engineers with clear, thorough,up-to-date explanations of all
aspects of RF and microwave wirelesssystems, including general
hardware components, system parameters,and architectures.
Renowned authority Kai Chang covers bothcommunication and radar/sensor systems and extends the discussionto other intriguing
topics, from global positioning systems (GPS)to smart highways
and smart automobiles. With an emphasis on basicoperating principles, Dr. Chang reviews waves and transmissionlines, examines
modulation and demodulation and multiple-accesstechniques,
and helps bridge the gap between RF/microwaveengineering and
communication system design. Ample practicalexamples of components and system conﬁgurations and nearly 300illustrations
and photographs complete this timely andindispensable resource.
An Instructor's Manual presenting detailed solutions to all theproblems in the book is available from the Wiley editorialdepartment
Oﬀering you the performance and time-saving features of software costing many times more, this new software package serves
as fast and accurate design & simulation tool for your projects involving microwave circuits, components, and antennas. It includes an easy-to-use circuit solver and schematic capture, component library, and an optimizer that automates the design of microwave devices and antennas. As a product from the well-know
WIPL-D family, it inherits a full-wave 3D EM (electromagnetic)
solver.
This introductory text provides coverage of both static and dynamic 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 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.
Balanis’ second edition of Advanced Engineering Electromagnetics – a global best-seller for over 20 years – covers the advanced
knowledge engineers 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 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 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 chapter (200 new
problems; 50% more than in the ﬁrst edition) A thoroughly updated Solutions Manual 2500 slides for Instructors are included.
An advanced treatment of the main concepts of radar. Systematic
andorganized, it nicely balances readability with mathematical rigor.Many techniques and examples have been chosen from the radarindustry (Rayleigh ﬂuctuating targets are used as they yieldsimple expressions for the probability of detection), and othersfor
their pedagogical value (Costas signals lead the coded radarsignals because their ambiguity function can be intuitivelydeduced).
Ordered statistics is covered in more depth than otherCFAR techniques because its performance can be obtainedanalytically without resorting to simulation methods. Contains manyexercises. An
Instructor's Manual presenting detailed solutions to all theproblems in the book is available from the Wiley editorialdepartment.
For upper-level Electrical Engineering introductory courses in RF
Circuit Design and analog integratedcircuits.This practical and
comprehensive book introduces RF circuit design fundamentals
with an emphasis on design methodologies. * Provides MATLAB
routines to carry out simple transmission line computations and allow the graphical display of the resulting impedance behaviors as
part of the Smith Chart. * Allows students to implement these software tools on their own PC. All m-ﬁles will be included on a bound
in CD-ROM. * Presents RF Ampliﬁer Designs, including small and
large signal designs, narrow versus broad band, low noise, and
many others. * Provides students with useful broad-based knowledge of common ampliﬁer designs used in the industry. * Discuss-

es Matching Networks, such as T and P matching networks and single and double stub matching. It also includes Discrete and Microstrip Line matching techniques with computer simulations...*
Presents Scattering parameterssuch as realistic listings of S-parameters for transistors and transmission line. * Highlights practical use of S-parameters in circuit design and performance evaluation. resistor, capacitor, and inductor networks. It also includes simulations in MATLAB to provide graphical display of circuit behavior and performance analysis. * Introduces the Smith Chart as
a design tool to monitor electric behavior of circuits. * Introduces
the generic forms of Oscillators and Mixers, including negative resistance condition, ﬁxed-frequency, and YIG-tuned designs. * Explains the most common oscillator designs used in many RF systems. * Provides an overview of common ﬁlter types, including
low, high, bandpass, Butterworth, and Chebyshev ﬁlters. * Provides design tools to enable students to develop a host of practically realizable ﬁlters. * Discusses the high-frequency behavior of
common circuit components, including the behavior of resistors,
capacitors, and inductors. * Helps students understand the diﬀerence of low versus high frequency responses. * Introduces the theory of distributed parameters through a discussion on Transmission Lines. This includes line parameters, sources and load terminations, and voltage and current waves. circuits. * Analyzes active/passive RF circuits through various network description models, especially the two-port network. This discussion also covers
impedance, admittance, ABCD, h-parameter networks, and interrelations. * Includes a number of important pedagogical features--Intersperses examples throughout each chapter, and includes self-written MATLAB routines and circuit simulations by a commercial
RF software package. * Assists students by clarifying and explaining the theoretical developments.
Highlighting the challenges RF and microwave circuit designers
face in their day-to-day tasks, RF and Microwave Circuits, Measurements, and Modeling explores RF and microwave circuit designs in terms of performance and critical design speciﬁcations.
The book discusses transmitters and receivers ﬁrst in terms of
functional circuit block and then examines each block individually.
Separate articles consider fundamental ampliﬁer issues, low noise
ampliﬁers, power ampliﬁers for handset applications and high
power, power ampliﬁers. Additional chapters cover other circuit
functions including oscillators, mixers, modulators, phase locked
loops, ﬁlters and multiplexers. New chapters discuss high-power
PAs, bit error rate testing, and nonlinear modeling of heterojunction bipolar transistors, while other chapters feature new and updated material that reﬂects recent progress in such areas as high-volume testing, transmitters and receivers, and CAD tools. The
unique behavior and requirements associated with RF and microwave systems establishes a need for unique and complex models and simulation tools. The required toolset for a microwave circuit designer includes unique device models, both 2D and 3D electromagnetic simulators, as well as frequency domain based small
signal and large signal circuit and system simulators. This unique
suite of tools requires a design procedure that is also distinctive.
This book examines not only the distinct design tools of the microwave circuit designer, but also the design procedures that
must be followed to use them eﬀectively.
David Pozar, author of Microwave Engineering, Second Edition,
has written a new text that introduces students to the ﬁeld of wireless communications. This text oﬀers a quantitative and, design-oriented presentation of the analog RF aspects of modern
wireless telecommunications and data transmission systems from
the antenna to the baseband level. Other topics include noise, intermodulation, dynamic range, system aspects of antennas and ﬁlter design. This unique text takes an integrated approach to topics usually oﬀered in a variety of separate courses on topics such
as antennas and proagation, microwave systems and circuits, and
communication systems. This approach allows for a complete presentation of wireless telecommunications systems designs. The
author's goal with this text is for the student to be able to analyze
a complete radio system from the transmitter through the receiver front-end, and quantitatively evaluate factors. Suitable for a
one-semester course, at the senior or ﬁrst year graduate level.
Note certain sections have been denoted as advanced topics, suitable for graduate level courses.
The products that drive the wireless communication industry,
such as cell phones and pagers, employ circuits that operate at radio and microwave frequencies. Following on from a highly successful ﬁrst edition, the second edition provides readers with a detailed introduction to RF and microwave circuits. Throughout, examples from real-world devices and engineering problems are
used to great eﬀect to illustrate circuit concepts. * Takes a top-down approach, describing circuits in the overall context of com-

munication systems. * Presents expanded coverage of
waveguides and FT mixers. * Discusses new areas such as oscillators design and digital communication. *An Instructor's Manual
presenting detailed solutions to all the problems in the book is
available from the Wiley editorial department.
Pozar's new edition of Microwave Engineering includes more material on active circuits, noise, nonlinear eﬀects, and wireless systems. Chapters on noise and nonlinear distortion, and active devices have been added along with the coverage of noise and
more material on intermodulation distortion and related nonlinear
eﬀects. On active devices, there's more updated material on bipolar junction and ﬁeld eﬀect transistors. New and updated material
on wireless communications systems, including link budget, link
margin, digital modulation methods, and bit error rates is also
part of the new edition. Other new material includes a section on
transients on transmission lines, the theory of power waves, a discussion of higher order modes and frequency eﬀects for microstrip line, and a discussion of how to determine unloaded Q
from resonator measurements.--Publisher information.
This book, ﬁrst published in 2004, is an expanded and revised edition of Tom Lee's acclaimed RFIC text.
If you're looking for a clear, comprehensive overview of basic electromagnetics principles and applications to antenna and microwave circuit design for communications, this authoritative
book is your best choice. Including concise explanations of all required mathematical concepts needed to fully comprehend the
material, the book is your complete resource for understanding
electromagnetics in current, emerging and future broadband communication systems, as well as high-speed analogue and digital
electronic circuits and systems.
The Transmission Line Design Handbook consolidates and distills
key design data from over 600 original sources. It features 800
equations, 220 illustrations, and 610 references.
Part of the McGraw-Hill Core Concepts Series, Microwave Engineering thoroughly covers the basic principles, analysis, design and
measurement techniques necessary for an introductory undergraduate or graduate course in microwave engineering. This is a concise less expensive alternative. This series is edited by Dick Dorf.
Power Electronics Handbook: Components, Circuits, and Applications is a collection of materials about power components, circuit
design, and applications. Presented in a practical form, theoretical
information is given as formulae. The book is divided into three
parts. Part 1 deals with the usual components found in power electronics such as semiconductor devices and power semiconductor
control components, their electronic compatibility, and protection.
Part 2 tackles parts and principles related to circuits such as
switches; link frequency chargers; converters; and AC line control,
and Part 3 covers the applications for semiconductor circuits. The
text is recommended for engineers and electricians who need a
concise and easily accessible guide on power electronics.
The discipline of antenna theory has experienced vast technological changes. In response, Constantine Balanis has updated his
classic text, Antenna Theory, oﬀering the most recent look at all
the necessary topics. New material includes smart antennas and
fractal antennas, along with the latest applications in wireless
communications. Multimedia material on an accompanying CD
presents PowerPoint viewgraphs of lecture notes, interactive review questions, Java animations and applets, and MATLAB features. Like the previous editions, Antenna Theory, Third Edition
meets the needs of electrical engineering and physics students at
the senior undergraduate and beginning graduate levels, and
those of practicing engineers as well. It is a benchmark text for
mastering the latest theory in the subject, and for better understanding the technological applications. An Instructor's Manual presenting detailed solutions to all the problems in the book is available from the Wiley editorial department.
Appropriate for upper level undergraduate or graduate courses in
microwave transistor ampliﬁers and oscillators. It would also be
useful for short-courses in companies that design and produce these devises. A uniﬁed presentation of the analysis and design of
microwave transistor ampliﬁers (and oscillators) -- using scattering parameters techniques.
About The Book: The book covers the major topics of microwave
engineering. Its presentation deﬁnes the accepted standard for
both advanced undergraduate and graduate level courses on microwave engineering. It is an essential reference book for the practicing microwave engineer
The ﬁrst edition of High Power Microwaves was considered to be
the deﬁning book for this ﬁeld. Not merely updated but completely revised and rewritten, the second edition continues this tradition. Written from a systems perspective, the book provides a
uniﬁed, coherent presentation of the fundamentals in this rapidly
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changing ﬁeld. The p
Microwave and Radar Engineering presents the essential features
and focuses on the needs of students who take up the subject at
undergraduate and postgraduate levels of electronics and communications engineering courses. Spread across 17 chapters, the
book begins with a discussion of wave equations and builds upon
the topics step by step with ample illustrations and examples that
delineate the concepts to the student's beneﬁt. The book will also
come in handy for aspirants of competitive examinations.
The ultimate practical resource for today's RF system design professionals Radio frequency components and circuits form the backbone of today's mobile and satellite communications networks.
Consequently, both practicing and aspiring industry professionals
need to be able to solve ever more complex problems of RF design. Blending theoretical rigor with a wealth of practical expertise, Practical RF System Design addresses a variety of complex,
real-world problems that system engineers are likely to encounter
in today's burgeoning communications industry with solutions
that are not easily available in the existing literature. The author,
an expert in the ﬁeld of RF module and system design, provides
powerful techniques for analyzing real RF systems, with emphasis
on some that are currently not well understood. Combining theoretical results and models with examples, he challenges readers
to address such practical issues as: * How standing wave ratio
aﬀects system gain * How noise on a local oscillator will aﬀect receiver noise ﬁgure and desensitization * How to determine the dynamic range of a cascade from module speciﬁcations * How
phase noise aﬀects system performance and where it comes from
* How intermodulation products (IMs) predictably change with signal amplitude, and why they sometimes change diﬀerently An essential resource for today's RF system engineers, the text covers
important topics in the areas of system noise and nonlinearity, frequency conversion, and phase noise. Along with a wealth of practical examples using MATLAB(r) and Excel, spreadsheets are available for download from an FTP Web site to help readers apply the
methods outlined in this important resource.
This is the eBook of the printed book and may not include any media, website access codes, or print supplements that may come
packaged with the bound book. Today’s Up-to-Date, Step-by-Step
Guide to Designing Active Microwave Circuits Microwave Circuit
Design is a complete guide to modern circuit design, including simulation tutorials that demonstrate Keysight Technologies’ Advanced Design System (ADS), one of today’s most widely used
electronic design automation packages. And the software-based
circuit design techniques that Yeom presents can be easily adapted for any modern tool or environment. Throughout, author
Kyung-Whan Yeom uses the physical interpretation of basic concepts and concrete examples—not exhaustive calculations—to
clearly and concisely explain the essential theory required to design microwave circuits, including passive and active device concepts, transmission line theory, and the basics of high-frequency
measurement. To bridge the gap between theory and practice,
Yeom presents real-world, hands-on examples focused on key elements of modern communication systems, radars, and other microwave transmitters and receivers. Practical coverage includes
Up-to-date microwave simulation design examples based on ADS
and easily adaptable to any simulator Detailed, step-by-step derivations of key design parameters related to procedures, devices,
and performance Relevant, hands-on problem sets in every
chapter Clear discussions of microwave IC categorization and
roles; passive device impedances and equivalent circuits; coaxial
and microstrip transmission lines; active devices (FET, BJT, DC Bias); and impedance matching A complete, step-by-step introduction to circuit simulation using the ADS toolset and window framework Low noise ampliﬁer (LNA) design: gains, stability, conjugate
matching, and noise circles Power ampliﬁer (PA) design: optimum
load impedances, classiﬁcation, linearity, and composite PAs Microwave oscillator design: oscillation conditions, phase noise, basic circuits, and dielectric resonators Phase lock loops (PLL) design: conﬁguration, operation, components, and loop ﬁlters Mixer
design: speciﬁcations, Schottky diodes, qualitative analysis of mixers (SEM, SBM, DBM), and quantitative analysis of single-ended
mixer (SEM) Microwave Circuit Design brings together all the practical skills graduate students and professionals need to successfully design today’s active microwave circuits.
A Comprehensive and Up-to-Date Treatment of RF and Microwave
Transistor Ampliﬁers This book provides state-of-the-art coverage
of RF and microwave transistor ampliﬁers, including low-noise,
narrowband, broadband, linear, high-power, high-eﬃciency, and
high-voltage. Topics covered include modeling, analysis, design,
packaging, and thermal and fabrication considerations. Through a
unique integration of theory and practice, readers will learn to
solve ampliﬁer-related design problems ranging from matching
networks to biasing and stability. More than 240 problems are included to help readers test their basic ampliﬁer and circuit design
skills-and more than half of the problems feature fully worked-out
solutions. With an emphasis on theory, design, and everyday applications, this book is geared toward students, teachers, scientists, and practicing engineers who are interested in broadening
their knowledge of RF and microwave transistor ampliﬁer circuit
design.
Circulator design has advanced signiﬁcantly since the ﬁrst edition
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of this book was published 25 years ago. The objective of this second edition is to present theory, information, and design procedures that will enable microwave engineers and technicians to design and build circulators successfully. This resource contains a
discussion of the various units used in the circulator design computations, as well as covers the theory of operation. This book presents numerous applications, giving microwave engineers new
ideas about how to solve problems using circulators. Design examples are provided, which demonstrate how to apply the information to real-world design tasks.
This book provides a fundamental and practical introductionto radio frequency and microwave engineering and physical aspectsof
wireless communication In this book, the author addresses a wide
range ofradio-frequency and microwave topics with emphasis on
physicalaspects including EM and voltage waves, transmission
lines, passivecircuits, antennas, radio wave propagation. Up-to-date RF designtools like RF circuit simulation, EM simulation and
computerizedsmith charts, are used in various examples to demonstrate how thesemethods can be applied eﬀectively in RF engineering practice. Design rules and working examples illustrate
the theoreticalparts. The examples are close to real world
problems, so the readercan directly transfer the methods within
the context of their ownwork. At the end of each chapter a list of
problems is given inorder to deepen the reader’s understanding
of the chaptermaterial and practice the new competences. Solutions are availableon the author’s website. Key Features: Presents
a wide range of RF topics with emphasis on physicalaspects e.g.
EM and voltage waves, transmission lines, passivecircuits, antennas Uses various examples of modern RF tools that show how
themethods can be applied productively in RF engineering practice Incorporates various design examples using circuit andelectromagnetic (EM) simulation software Discusses the propagation of
waves: their representation, theireﬀects, and their utilization in
passive circuits and antennastructures Provides a list of problems
at the end of each chapter Includes an accompanying website containing solutions to theproblems (http:\\www.fh-dortmund.de\gustrau_rf_textbook) This will be an invaluable textbook for bachelor
andmasters students on electrical engineering courses(microwave
engineering, basic circuit theory and electromagneticﬁelds, wireless communications). Early-stage RF practitioners,engineers (e.g.
application engineer) working in this area willalso ﬁnd this book of
interest.
A comprehensive introduction to the fundamentals of design and
applications of wireless communications Wireless Communications Systems starts by explaining the fundamentals needed to understand, design, and deploy wireless communications systems.
The author, a noted expert on the topic, explores the basic concepts of signals, modulation, antennas, and propagation with a
MATLAB emphasis. The book emphasizes practical applications
and concepts needed by wireless engineers. The author introduces applications of wireless communications and includes information on satellite communications, radio frequency identiﬁcation, and oﬀers an overview with practical insights into the topic
of multiple input multiple output (MIMO). The book also explains
the security and health eﬀects of wireless systems concerns on
users and designers. Designed as a practical resource, the text
contains a range of examples and pictures that illustrate many
diﬀerent aspects of wireless technology. The book relies on MATLAB for most of the computations and graphics. This important
text: Reviews the basic information needed to understand and design wireless communications systems Covers topics such as MIMO systems, adaptive antennas, direction ﬁnding, wireless security, internet of things (IoT), radio frequency identiﬁcation (RFID),
and software deﬁned radio (SDR) Provides examples with a MATLAB emphasis to aid comprehension Includes an online solutions
manual and video lectures on selected topics Written for students
of engineering and physics and practicing engineers and scientists, Wireless Communications Systems covers the fundamentals
of wireless engineering in a clear and concise manner and contains many illustrative examples.
Pozar's new edition of Microwave Engineering includes more material on active circuits, noise, nonlinear eﬀects, and wireless systems. Chapters on noise and nonlinear distortion, and active devices have been added along with the coverage of noise and
more material on intermodulation distortion and related nonlinear
eﬀects. On active devices, there's more updated material on bipolar junction and ﬁeld eﬀect transistors. New and updated material
on wireless communications systems, including link budget, link
margin, digital modulation methods, and bit error rates is also
part of the new edition. Other new material includes a section on
transients on transmission lines, the theory of power waves, a discussion of higher order modes and frequency eﬀects for microstrip line, and a discussion of how to determine unloaded.
The ultimate handbook on microwave circuit design with CAD. Full
of tips and insights from seasoned industry veterans, Microwave
Circuit Design oﬀers practical, proven advice on improving the design quality of microwave passive and active circuits-while cutting
costs and time. Covering all levels of microwave circuit design
from the elementary to the very advanced, the book systematically presents computer-aided methods for linear and nonlinear designs used in the design and manufacture of microwave ampliﬁers, oscillators, and mixers. Using the newest CAD tools, the
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book shows how to design transistor and diode circuits, and also
details CAD's usefulness in microwave integrated circuit (MIC) and
monolithic microwave integrated circuit (MMIC) technology. Applications of nonlinear SPICE programs, now available for microwave
CAD, are described. State-of-the-art coverage includes microwave
transistors (HEMTs, MODFETs, MESFETs, HBTs, and more), high-power ampliﬁer design, oscillator design including feedback
topologies, phase noise and examples, and more. The techniques
presented are illustrated with several MMIC designs, including a
wideband ampliﬁer, a low-noise ampliﬁer, and an MMIC mixer.
This unique, one-stop handbook also features a major case study
of an actual anticollision radar transceiver, which is compared in
detail against CAD predictions; examples of actual circuit designs
with photographs of completed circuits; and tables of design formulae.
The recent shift in focus from defense and government work to
commercial wireless eﬀorts has caused the job of the typical microwave engineer to change dramatically. The modern microwave
and RF engineer is expected to know customer expectations, market trends, manufacturing technologies, and factory models to a
degree that is unprecedented in the
This classic text provides a thorough coverage of RF and microwave engineering concepts based on fundamental principles of
electrical engineering and applied to microwave circuits and devices of practical importance. Coverage includes microwave network analysis, impedance matching, directional couplers and hybrids, microwave ﬁlters, ferrite devices, noise, nonlinear eﬀects,
and the design of microwave oscillators, ampliﬁers, and mixers. A
large number of examples and end-of-chapter problems test the
reader s understanding of the material.· Electromagnetic Theory·
Transmission Line Theory· Transmission Lines and Waveguides· Microwave Network Analysis· Impedance Matching and Tuning· Microwave Resonators· Power Dividers and Directional Couplers· Microwave Filters· Theory and Design of Ferrimagnetic Components·
Noise and Active RF Components· Microwave Ampliﬁer Design· Oscillators and Mixers· Introduction to Microwave Systems
A comprehensive, hands-on review of the most up-to-date techniques in RF and microwave measurement, including practical advice on deployment challenges.
Modern wireless communications hardware is underpinned by RF
and microwave design techniques. This insightful book contains a
wealth of circuit layouts, design tips, and practical measurement
techniques for building and testing practical gigahertz systems.
The book covers everything you need to know to design, build,
and test a high-frequency circuit. Microstrip components are discussed, including tricks for extracting good performance from
cheap materials. Connectors and cables are also described, as are
discrete passive components, antennas, low-noise ampliﬁers, oscillators, and frequency synthesizers. Practical measurement techniques are presented in detail, including the use of network analyzers, sampling oscilloscopes, spectrum analyzers, and noise
ﬁgure meters. Throughout the focus is practical, and many
worked examples and design projects are included. There is also
a CD-ROM that contains a variety of design and analysis programs. The book is packed with indispensable information for students taking courses on RF or microwave circuits and for practising engineers.
Fundamentals of Microwave and RF Design "is derived from a multi volume book series with an emphasis in this Fundamentals book
being on presenting material, the fundamentals, rquired to cross
the threshold to RF and microwave design." -- Preface
Monopulse is a type of radar that sends additional information in
the signal in order to avoid problems caused by rapid changes in
signal strength. Monopulse is resistant to jamming which is one of
the main reasons it is used in most radar systems today. This updated and expanded edition of an Artech House classic oﬀers you
a current and comprehensive treatment of monopulse radar principles, techniques, and applications. The Second Edition features
two brand new chapters, covering monopulse countermeasures
and counter-countermeasures and monopulse for airborne radar
and homing seekers.This essential volume categorizes and describes the various forms of monopulse radar, and analyzes their
capabilities and limitations. The book also devotes considerable
space to monopulse circuits and hardware components, explaining their functions and performance. This practical resource features numerous photographs and illustrations drawn from actual
radar systems and components. This book serves as a valuable
reference for both experienced radar engineers and those new to
the ﬁeld.
Sample Text
"This anthology combines 15 years of microstrip antenna technology research into one signiﬁcant volume and includes a special introductory tutorial by the co-editors. Covering theory, design and
modeling techniques and methods, this source book is an excellent reference tool for engineers who want to become more familiar with microstrip antennas and microwave systems. Proven
antenna designs, novel solutions to practical design problemsand
relevant papers describing the theory of operation and analysis of
microstrip antennas are contained within this convenient reference."
Practical, concise and complete reference for the basics of mod-
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ern antenna design Antennas: from Theory to Practice discusses
the basics of modern antenna design and theory. Developed speciﬁcally for engineers and designers who work with radio communications, radar and RF engineering, this book oﬀers practical and
hands-on treatment of antenna theory and techniques, and provides its readers the skills to analyse, design and measure various
antennas. Key features: Provides thorough coverage on the basics
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of transmission lines, radio waves and propagation, and antenna
analysis and design Discusses industrial standard design software
tools, and antenna measurement equipment, facilities and techniques Covers electrically small antennas, mobile antennas, UWB
antennas and new materials for antennas Also discusses reconﬁgurable antennas, RFID antennas, Wide-band and multi-band
antennas, radar antennas, and MIMO antennas Design examples
of various antennas are provided Written in a practical and con-
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cise manner by authors who are experts in antenna design, with
experience from both academia and industry This book will be an
invaluable resource for engineers and designers working in RF engineering, radar and radio communications, seeking a comprehensive and practical introduction to the basics of antenna design.
The book can also be used as a textbook for advanced students
entering a profession in this ﬁeld.

