Planar Microwave Engineering A Practical Guide To
Theory Measurement And Circuits

Microwave Devices, Circuits and Subsystems for Communications Engineering
provides a detailed treatment of the common microwave elements found in
modern microwave communications systems. The treatment is thorough without
being unnecessarily mathematical. The emphasis is on acquiring a conceptual
understanding of the techniques and technologies discussed and the practical
design criteria required to apply these in real engineering situations. Key topics
addressed include: Microwave diode and transistor equivalent circuits Microwave
transmission line technologies and microstrip design Network methods and s-
parameter measurements Smith chart and related design techniques Broadband
and low-noise amplifier design Mixer theory and design Microwave filter design
Oscillators, synthesisers and phase locked loops Each chapter is written by
specialists in their field and the whole is edited by experience authors whose
expertise spans the fields of communications systems engineering and
microwave circuit design. Microwave Devices, Circuits and Subsystems for
Communications Engineering is suitable for senior electrical, electronic or
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telecommunications engineering undergraduate students, first year postgraduate
students and experienced engineers seeking a conversion or refresher text.
Includes a companion website featuring: Solutions to selected problems
Electronic versions of the figures Sample chapter

This textbook covers a typical modern syllabus in radio frequency or microwave
design at final year undergraduate or first year postgraduate level. The content
has been chosen to include all of the basic topics necessary to give a rigorous
introduction to high-frequency technology. Both the content and presentation
reflect the considerable experience which both authors have in teaching and
research at university level. The material is presented from first principles, and
relies only on students having a reasonable grasp of basic electronic principles.
One of the key features of the book is the inclusion of an extensive set of worked
examples to guide the student reader who has no prior knowledge of the subject.
Planar Microwave EngineeringA Practical Guide to Theory, Measurement, and
CircuitsCambridge University Press

Systems. Microwave transmission, control, detection, and generation. Microwave
measurements. Microwave subsystems.

Discover the concepts, architectures, components, tools, and techniques needed

to design millimeter-wave circuits for current and emerging wireless system
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applications. Focusing on applications in 5G, connectivity, radar, and more,
leading experts in radio frequency integrated circuit (RFIC) design provide a
comprehensive treatment of cutting-edge physical-layer technologies for radio
frequency (RF) transceivers - specifically RF, analog, mixed-signal, and digital
circuits and architectures. The full design chain is covered, from system design
requirements through to building blocks, transceivers, and process technology.
Gain insight into the key novelties of 5G through authoritative chapters on
massive MIMO and phased arrays, and learn about the very latest technology
developments, such as FINFET logic process technology for RF and millimeter-
wave applications. This is an essential reading and an excellent reference for
high-frequency circuit designers in both academia and industry.

Magnetic resonance imaging, semiconductor processing, and RFID are some of
the critical applications within the medium frequency (MF) to ultrahigh frequency
(UHF) range that require RF designers to have a solid understanding of analytical
and experimental RF techniques. Designers need to be able to design
components and devices cost effectively, and integrate them with high efficiency,
minimal loss, and required power. Computer-aided design (CAD) tools also play
an important part in helping to reduce costs and improve accuracy through

optimization. RF Circuit Design Technig{/lzjes for MF-UHF Applications explains
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how to design, simulate, and implement RF/microwave components and devices
for applications within the medium frequency (MF) to ultrahigh frequency (UHF)
range. The book makes RF design simple by expertly blending theory,
simulation, and practical application examples. A Practical Guide to RF Circuit
Design in the MF-UHF Range: Theory, Simulation, and Real-World Application
Examples After a review of network parameters used in the analysis of RF
components and devices, the book examines MF-UHF design techniques in
detail. These include techniques for designing high-power microstrip circuits,
directional couplers, transformers, composite and multilayer inductors, filters,
combiners/dividers, and RFID systems. For every device, the book gives the
required theory and then explains the verification process with CAD tools. In
addition, each design is illustrated with real-life implementation examples that
use a variety of CAD tools such as MATLAB®, Mathcad, HFSSTM, Ansoft
Designer®, Sonnet®, and PSpice®. Design tables, curves, and charts are
included to demonstrate an efficient design process. Throughout, the book also
offers practical hints to help engineers shorten the design time. Design MF-UHF
Devices More Cost-Effectively The book reflects the optimum design
methodology used in RF engineering, from the application of theory, to simulation

for verification, to experimentation. Pacl/<2ed with useful techniques, tips, and
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examples, it is an invaluable resource for engineers, researchers, and students
working in the MF-UHF range.

Go Beyond Basic Distributed Circuit AnalysisAn Introduction to Microwave
Measurements has been written in a way that is different from many textbooks.
As an instructor teaching a master's-level course on microwave measurements,
the author recognized that few of today's graduate electrical engineering students
are knowledgeable about microwave measu

This book, first published in 2004, is an expanded and revised edition of Tom
Lee's acclaimed RFIC text.

Substrate integrated waveguide (SIW) technology is a twenty-first century transmission
line that has evolved recently to open new doors to the development of efficient circuits
and devices operating in the microwave and millimeter-wave frequency range.
Microstrip circuits and devices are inefficient at high frequency applications and require
very stringent manufacturing tolerances when used to implement microwave and
millimeter-wave components. This is as a result of the fact that wavelengths are short at
higher frequencies. Waveguide circuits and devices are preferred for higher frequency
applications, but they are expensive and difficult to manufacture. It is also very
challenging to integrate a waveguide device with planar devices in its vicinity. The SIW
bridges the gap between the traditional air-filled waveguide and planar transmission
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lines such as microstrip. Practical Approach to Substrate Integrated Waveguide (SIW)
Diplexer: Emerging Research and Opportunities is an essential reference source that
discusses the development of efficient circuits and devices operating in the microwave
and millimeter-wave frequency range through the use of substrate integrated
waveguides. Featuring research on topics such as microstrip resonators, circuit model
analysis, and quality factor extraction, this book is ideally designed for researchers,
engineers, scientists, developers, scholars, practitioners, educators, policymakers, and
students.
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.
This textbook presents a unified treatment of theory, analysis and design of microwave
devices and circuits. It is designed to address the needs of undergraduate students of
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electronics and communi-cation engineering for a course in microwave engineering as
well as those of the students pursuing M.Sc. courses in electronics science. The main
objective is to provide students with a thorough under-standing of microwave devices
and circuits, and to acquaint them with some of the methods used in circuit analysis
and design. Several types of planar transmission lines such as stripline, microstrip, slot
line and a few other structures have been explained. The important concepts of
scattering matrix and Smith chart related to design problems have been discussed in
detail. The performance and geometry of microwave transistors-both bipolar and field
effect-have been analysed. Microwave passive components such as couplers, power
dividers, attenuators, phase shifters and circulators have been comprehensively dealt
with. Finally, the analysis and design aspects of microwave transistor amplifiers and
oscillators are presented using the scattering parameters technique. Numerous solved
problems and chapter-end questions are included for practice and reinforcement of the
concepts.
Complete and comprehensive application-focused reference on millimetre wave
antennas Millimetre Wave Antennas for Gigabit Wireless Communications covers a
vast wealth of material with a strong focus on the current design and analysis principles
of millimetre wave antennas for wireless devices. It provides practising engineers with
the design rules and considerations required in designing antennas for the terminal.
The authors include coverage of new configurations with advanced angular and
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frequency filtering characteristics, new design and analysis techniques, and methods
for filter miniaturization. The book reviews up-to-date research results and utilizes
numerous design examples to emphasize computer analysis and synthesis whilst also
discussing the applications of commercially available software. Key Features:
Advanced and up-to-date treatment of one of the fastest growing fields of wireless
communications Covers topics such as Gigabit wireless communications and its
required antennas, passive and active antenna design and analysis techniques,
multibeam antennas and MIMO, IEEE 802.15.3c, WiMedia®, and advanced materials
and technologies Offers a practical guide to integrated antennas for specific
configurations requirements Addresses a number of complex, real-world problems that
system and antenna engineers are going to face in millimetre-wave communications
industry and provides solutions Contains detailed design examples, drawings and
predicted performance This book is an invaluable tool for antenna professionals
(engineers, designers, and developers), microwave professionals, wireless
communication system professionals, and industries with microwave and millimetre
wave research projects. Advanced students and researchers working in the field of
millimetre wave engineering will also find this book very useful.
Microwave filters are the basic building blocks of communication systems. These filters,
having reliable and scalable filter topologies with and without tunable properties, are
capable of controlling different frequency bands as well as their fractional bandwidth to
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meet different system needs. There have been significant advances in the synthesis
and physical realisation of microwave filter networks, and the design and applications
for communication systems. This edited book presents recent advances in planar filter
design. It covers a wide range of different design types, technologies and applications
for wireless, microwave, communications and radar systems. A valuable reference for
R&D engineers, professionals, specialists, research students and academic working on
the topic of RF/microwave filters and related system applications.
"...Ben has been the world-wide guru of this technology, providingsupport to
applications of all types. His genius lies in handlingthe extremely complex mathematics,
while at the same time seeingthe practical matters involved in applying the results. As
thisbook clearly shows, Ben is able to relate to novices interested inusing frequency
selective surfaces and to explain technical detailsin an understandable way, liberally
spiced with his special brandof humor... Ben Munk has written a book that represents
the epitomeof practical understanding of Frequency Selective Surfaces. Hedeserves all
honors that might befall him for this achievement."-William F. Bahret. Mr. W. Bahret
was with the United States Air Force but is nowretired. From the early 50s he
sponsored numerous projectsconcerning Radar Cross Section of airborne platforms in
particularantennas and absorbers. Under his leadership grew many of theconcepts
used extensively today, as for example the metallicradome. In fact, he is by many
considered to be the father ofstealth technology. "This book compiles under one cover
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most of Munk's research overthe past three decades. It is woven with the physical
insight thathe has gained and further developed as his career has grown. Benuses
mathematics to whatever extent is needed, and only as needed.This material is written
so that it should be useful to engineerswith a background in electromagnetics. | strongly
recommend thisbook to any engineer with any interest in phased arrays
and/orfrequency selective surfaces. The physical insight that may begained from this
book will enhance their ability to treatadditional array problems of their own." -Leon
Peters, Jr. Professor Leon Peters, Jr., was a professor at the Ohio StateUniversity but
Is now retired. From the early sixties he worked on,among many other things, RCS
problems involving antennas andabsorbers. This book presents the complete derivation
of the Periodic Methodof Moments, which enables the reader to calculate quickly
andefficiently the transmission and reflection properties ofmulti-layered Frequency
Selective Surfaces comprised of either wireand/or slot elements of arbitrary shape and
located in a stratifiedmedium. However, it also gives the reader the tools to
analyzemulti-layered FSS's leading to specific designs of the veryimportant Hybrid
Radome, which is characterized by constant bandwidth with angle of incidence and
polarization. Further, itinvestigates in great detail bandstop filters with large as well
asnarrow bandwidth (dichroic surfaces). It also discusses for thefirst time, lossy
elements used in producing Circuit Analogabsorbers. Finally, the last chapter deals with
power breakdown ofFSS's when exposed to pulsed signals with high peak power. The
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approach followed by most other presentations simply consistsof expanding the fields
around the FSS, matching the boundaryconditions and writing a computer program.
While this enables theuser to obtain calculated results, it gives very little physicalinsight
and no help in how to design actual multi-layered FSS's. Incontrast, the approach used
in this title analyzes all curves ofdesired shapes. In particular, it discusses in great
detail how toproduce radomes made of FSS's located in a stratified medium(Hybrid
Radomes), with constant band width for all angles ofincidence and polarizations.
Numerous examples are given of greatpractical interest. More specifically, Chapter 7
deals with thetheory and design of bandpass radomes with constant bandwidth andflat
tops. Examples are given for mono-, bi- and tri-planardesigns. Chapter 8 deals with
bandstop filters with broad as wellas narrow bandwidth. Chapter 9 deals with multi-
layered FSS oflossy elements, namely the so-called Circuit Analog Absorbers,designed
to yield outstanding absorption with more than a decade ofbandwidth. Features material
previously labeled as classified by the UnitedStates Air Force.
Sample Text
The aim of this book is to serve as a design reference for students and as an up-to-date
reference for researchers. It also acts as an excellent introduction for newcomers to the
field and offers established rf/microwave engineers a comprehensive refresher. The
content is roughly classified into two — the first two chapters provide the necessary
fundamentals, while the last three chapters focus on design and applications. Chapter 2
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covers detailed treatment of transmission lines. The Smith chart is utilized in this
chapter as an important tool in the synthesis of matching networks for microwave
amplifiers. Chapter 3 contains an exhaustive review of microstrip circuits, culled from
various references. Chapter 4 offers practical design information on solid state
amplifiers, while Chapter 5 contains topics on the design of modern planar filters, some
of which were seldom published previously. A set of problems at the end of each
chapter provides the readers with exercises which are compiled from actual university
exam questions. An extensive list of references is available at the end of each chapter
to enable readers to obtain further information on the topics covered.
MICROWAVE INTEGRATED CIRCUIT COMPONENTS DESIGN THROUGH MATLAB® This
book teaches the student community microwave integrated circuit component design through
MATLAB®, helping the reader to become conversant in using codes and, thereatfter,
commercial software for verification purposes only. Microwave circuit theory and its
comparisons, transmission line networks, S-parameters, ABCD parameters, basic design
parameters of planar transmission lines (striplines, microstrips, slot lines, coplanar
waveguides, finlines), filter theory, Smith chart, inverted Smith chart, stability circles, noise
figure circles and microwave components, are thoroughly explained in the book. The chapters
are planned in such a way that readers get a thorough understanding to ensure expertise in
design. Aimed at senior undergraduates, graduates and researchers in electrical engineering,
electromagnetics, microwave circuit design and communications engineering, this book: ¢
Explains basic tools for design and analysis of microwave circuits such as the Smith chart and
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network parameters ¢ Gives the advantage of realizing the output without wiring the circuit by
simulating through MATLAB code ¢« Compares distributed theory with network theory
Includes microwave components, filters and amplifiers S. Raghavan was a Senior Professor
(HAG) in the Department of Electronics and Communication Engineering, National Institute of
Technology (NIT), Trichy, India and has 39 years of teaching and research experience at the
Institute. His interests include: microwave integrated circuits, RF MEMS, Bio MEMS,
metamaterial, frequency selective surfaces (FSS), substrate integrated waveguides (SIW),
biomedical engineering and microwave engineering. He has established state-of-the-art MICs
and microwave research laboratories at NIT, Trichy with funding from the Indian government.
He is a Fellow/Senior Member in more than 24 professional societies including: IEEE (MTT,
EMBS, APS), IETE, IEI, CSI, TSI, ISSS, ILA and ISOI. He is twice a recipient of the Best
Teacher Award, and has received the Life Time Achievement Award, Distinguished Professor
of Microwave Integrated Circuit Award and Best Researcher Award.

Detailing the active and passive aspects of microwaves, Microwave Engineering: Concepts
and Fundamentals covers everything from wave propagation to reflection and refraction,
guided waves, and transmission lines, providing a comprehensive understanding of the
underlying principles at the core of microwave engineering. This encyclopedic text not only
encompasses nearly all facets of microwave engineering, but also gives all topics—including
microwave generation, measurement, and processing—equal emphasis. Packed with
illustrations to aid in comprehension, the book: Describes the mathematical theory of
waveguides and ferrite devices, devoting an entire chapter to the Smith chart and its

applications Discusses different types of microwave components, antennas, tubes, transistors,
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diodes, and parametric devices Examines various attributes of cavity resonators,
semiconductor and RF/microwave devices, and microwave integrated circuits Addresses
scattering parameters and their properties, as well as planar structures including striplines and
microstrips Considers the limitations of conventional tubes, behavior of charged particles in
different fields, and the concept of velocity modulation Based on the author’'s own class notes,
Microwave Engineering: Concepts and Fundamentals consists of 16 chapters featuring
homework problems, references, and numerical examples. PowerPoint® slides and
MATLAB®-based solutions are available with qualifying course adoption.

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 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, MESFETSs, 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
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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.

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

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
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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
guantitative 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.

Electromagnetic metamaterials-from fundamental physics to advanced engineering
applications This book presents an original generalized transmission line approach associated
with non-resonant structures that exhibit larger bandwidths, lower loss, and higher design
flexibility. It is based on the novel concept of composite right/left-handed (CRLH) transmission
line metamaterials (MMs), which has led to the development of novel guided-wave, radiated-
wave, and refracted-wave devices and structures. The authors introduced this powerful new
concept and are therefore able to offer readers deep insight into the fundamental physics
needed to fully grasp the technology. Moreover, they provide a host of practical engineering

applications. The book begins with an introductory chapter that places resonant type and
Page 16/27



transmission line metamaterials in historical perspective. The next six chapters give readers a
solid foundation in the fundamentals and practical applications: Fundamentals of LH MMs
describes the fundamental physics and exotic properties of left-handed metamaterials TL
Theory of MMs establishes the foundations of CRLH structures in three progressive steps:
ideal transmission line, LC network, and real distributed structure Two-Dimensional MMs
develops both a transmission matrix method and a transmission line method to address the
problem of finite-size 2D metamaterials excited by arbitrary sources Guided-Wave Applications
and Radiated-Wave Applications present a number of groundbreaking applications developed
by the authors The Future of MMs sets forth an expert view on future challenges and prospects
This engineering approach to metamaterials paves the way for a new generation of microwave
and photonic devices and structures. It is recommended for electrical engineers, as well as
physicists and optical engineers, with an interest in practical negative refractive index
structures and materials.

A single-source reference on the modern microwave engineering and practical applications of
microstrip circuit technology, this invaluable book explains how microstrip circuits are built and
provides in-depth coverage of computer-aided simulation and underlying theories. Including
over 450 equations and more than 200 illustrations, it places special emphasis on working
examples and full-wave electromagnetic simulations. You find detailed discussions on such
critical topics as microwave passive lumped circuits, filter design, and calibration techniques.
The book gives you a thorough understanding of filter networks by explaining the key role of
network synthesis.

Get up-to-speed on the theory, principles and design of vacuum electron devices.
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Introduces CEM methods, applying the codes that implement them to real-world
engineering problems.

This book offers a thoroughly up-to-date understanding of artificial transmission
lines, from their fundamentals to their main RF and microwave applications. The
following topics are presented: fundamentals of transmission lines; artificial
transmission lines based on periodic and slow wave structures; artificial lines
based on metamaterial concepts; reconfigurable, tunable, and nonlinear
transmission lines; magneto- and electro-inductive wave delay lines; common
mode suppressed balanced lines; wideband artificial transmission lines; and
substrate integrated waveguides.

This book is a reference for researchers who want to learn about resonant
periodic structures for applications in microstrip circuits. The readers can learn
simple methods to analyze these structures using commercially available
software and equivalent circuit modelling. The application examples
demonstrated in the book will open up new research ideas in this field.
Fundamentals of Microwave and RF Design enables mastery of the essential
concepts required to cross the barriers to a successful career in microwave and
RF design. Extensive treatment of scattering parameters, that naturally describe

power flow, and of Smith-chart-based dgzsign procedures prepare the student for
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success. The emphasis is on design at the module level and on covering the
whole range of microwave functions available. The orientation is towards using
microstrip transmission line technologies and on gaining essential mathematical,
graphical and design skills for module design proficiency. This book is derived
from a multi volume comprehensive book series, Microwave and RF Design,
Volumes 1-5, with the emphasis in this book being on presenting the fundamental
materials required to gain entry to RF and microwave design. This book closely
parallels the companion series that can be consulted for in-depth analysis with
referencing of the book series being familiar and welcoming. Key Features * A
companion volume to a comprehensive series on microwave and RF design *
Open access ebook editions are hosted by NC State University Libraries at
https://repository.lib.ncsu.edu/handle/1840.20/36776 * 59 worked examples * An
average of 24 exercises per chapter * Answers to selected exercises * Emphasis
on module-level design using microstrip technologies * Extensive treatment of
design using Smith charts * A parallel companion book series provides a detailed
reference resource

Provides detailed coverage of passive and active RF and microwave circuit
design. Discusses the practical aspects of microwave circuits including

fabrication technologies. Includes a treat/ment of heterostructure and wide-band
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gap devices. Examines compact and low cost circuit design methodologies.

A one-stop reference to the major techniques for analyzing microwave planar
transmission line structures The last two decades have seen important progress
in thedevelopment of methods for the analysis of microwave andmillimeter-wave
passive structures, which contributed greatly tomicrowave integrated circuit
design while also stimulating thedevelopment of new planar transmission lines.
This timely andauthoritative work introduces microwave engineers to the
mostcommonly used techniques for analyzing microwave planartransmission line
structures. Designed to be easily accessible to readers with only a
fundamentalbackground in electromagnetic theory, the book provides
clearexplanations of the theory and applications of Green's function,the
conformal-mapping method, spectral domain methods, variationalmethods, and
the mode-matching methods. Coverage for each method isself-contained and
supplemented with problems and solutions as wellas useful figures. In addition to
providing detailed formulations of the methods underdiscussion, this highly
practical book also demonstrates how toapply the principles of electromagnetic
theory to the analysis ofmicrowave boundary value problems, customize methods
for specificneeds, and develop new techniques. Analysis Methods for

RF,Microwave, and Millimeter-Wave Planar Transmission Line Structuresis an
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excellent working resource for anyone involved in the designand engineering of
RF, microwave, and millimeter-wave integratedcircuits.

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
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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.
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.
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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.--

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

em style="mso-bidi-font-style: normal;"Radome Electromagnetic Theory and Design
explores the theoretical tools and methods required to design radomes that are fully

transparent to the electromagnetic energy transmitted or received by the enclosed
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antenna. A radome is a weatherproof and camouflaged enclosure that protects the
enclosed radar or communication antenna, and are typically used on a fixed or moving
platform such as an aircraft, ship or missile. The author — a noted expert in the field —
examines the theoretical methods that apply to all type of radomes: planar, conformal,
airborne and ground based. The text offers a description of the various measurement
methods that characterise the electrical parameters of a radome, and discusses their
merits in terms of accuracy. This groundbreaking book brings together in one volume all
the necessary theoretical tools to design radomes
The first edition of “Microstrip Filters for RF/Microwave Applications” was published in
2001. Over the years the book has been well received and is used extensively in both
academia and industry by microwave researchers and engineers. From its inception as
a manuscript the book is almost 8 years old. While the fundamentals of filter circuits
have not changed, further innovations in filter realizations and other applications have
occurred with changes in the technology and use of new fabrication processes, such as
the recent advances in RF MEMS and ferroelectric films for tunable filters; the use of
liquid crystal polymer (LCP) substrates for multilayer circuits, as well as the new filters
for dual-band, multi-band and ultra wideband (UWB) applications. Although the
microstrip filter remains as the main transmission line medium for these new
developments, there has been a new trend of using combined planar transmission line
structures such as co-planar waveguide (CPW) and slotted ground structures for novel
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physical implementations beyond the single layer in order to achieve filter
miniaturization and better performance. Also, over the years, practitioners have
suggested topics that should be added for completeness, or deleted in some cases, as
they were not very useful in practice. In view of the above, the authors are proposing a
revised version of the “Microstrip Filters for RF/Microwave Applications” text and a
slightly changed book title of “Planar Filters for RF/Microwave Applications” to reflect
the aforementioned trends in the revised book.
A mainstream undergraduate text on electronic measurement for electrical and
electronic engineers.
An essential text for both students and professionals, combining detailed theory with
clear practical guidance This outstanding book explores a large spectrum of topics
within microwave and radio frequency (RF) engineering, encompassing
electromagnetic theory, microwave circuits and components. It provides thorough
descriptions of the most common microwave test instruments and advises on
semiconductor device modelling. With examples taken from the authors' own
experience, this book also covers: network and signal theory; electronic technology with
guided electromagnetic propagation; microwave circuits such as linear and non-linear
circuits, resonant circuits and cavities, monolithic microwave circuits (MMICs), wireless
architectures and integrated circuits; passive microwave components, control
components; microwave filters and matching networks. Simulation files are included in
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a CD Rom, found inside the book. Microwave and RF Engineering presents up-to-date
research and applications at different levels of difficulty, creating a useful tool for a first
approach to the subject as well as for subsequent in-depth study. It is therefore
indispensable reading for advanced professionals and designers who operate at high
frequencies as well as senior students who are first approaching the subject.
Offers you an understanding of coupled line fundamentals, explaining their applications
in designing microwave and millimeter-wave components used in communications,
microwave, and radar systems.
FOUNDATIONS FOR MICROWAVE ENGINEERING, Second Edition, covers the major
topics of microwave engineering. Its presentation defines the accepted standard for
both advanced undergraduate and graduate level courses on microwave engineering.
An essential reference book for the practicing microwave engineer, it features: Planar
transmission lines, as well as an appendix that describes in detail conformal mapping
methods for their analysis and attenuation characteristics Small aperture coupling and
its application in practical components such as directional couplers and cavity coupling
Printed circuit components with an emphasis on techniques such as even and odd
mode analysis and the use of symmetry properties Microwave linear amplifier and
oscillator design using solid-state circuits such as varactor devices and transistors
FOUNDATIONS FOR MICROWAVE ENGINEERING, Second Edition, has extensive
coverage of transmission lines, waveguides, microwave circuit theory, impedance
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matching and cavity resonators. It devotes an entire chapter to fundamental microwave
tubes, in addition to chapters on periodic structures, microwave filters, small signal solid-
state microwave amplifier and oscillator design, and negative resistance devices and
circuits. Completely updated in 1992, it is being reissued by the IEEE Press in response
to requests from our many members, who found it an invaluable textbook and an
enduring reference for practicing microwave engineers. Sponsored by: IEEE Antennas
and Propagation Society, IEEE Microwave Theory and Techniques Society An
Instructor's Manual presenting detailed solutions to all the problems in the book is
available upon request from the Wiley Makerting Department.
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