
Planar Microwave Engineering A Practical Guide To Theory
Measurement And Circuits

Here's an authoritative resource that offers you valuable assistance with your work
involving microwave circuit analysis and design. This practical book provides a
thorough understanding of the properties of planar transmission lines for integrated
circuits. It presents matrix and computer-aided methods for analysis and design of
circuit components. You find in-depth details on input, output, and interstage
networks, as well as coverage of stability, noise, and signal distortion. Moreover, this
unique book is the first to explore and develop the interface between lumped-element
circuits and distributed element circuits. Supported with over 580 equations and 100
illustrations, this volume presents the necessary technological underpinnings and all
the practical details you need to fully comprehend and work with the material.
This book is a collection of specific research problems in signal processing and their
solutions. It touches upon most core topics, including active and passive processing,
discrete-time and continuous signals, and design of filters and networks for specific
applications. This unique collection of design problems and conceptual insights will be
useful to graduate students, researchers, and professionals working on signal
processing problems. In addition, the book can also be used as a supplementary text
for graduate courses in advanced signal processing, and for professional development
courses for practicing engineers.
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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 book provides a comprehensive coverage of the fundamental topics in microwave
engineering, antennas and wave propagation, and electromagnetic compatibility,
including electromagnetic boundary value problems, waveguide theory, microwave
resonators, antennas and wave propagation, microwave circuits, principles of
electromagnetic compatibility designs, information theory and systems. Deals
systematically with fundamental problems in radio frequency engineering, this
important volume provides an updated treatment of radio frequency theory and
techniques. The book can be used as a one-semester course for senior and first-year
graduate students or as a reference for radio frequency engineers and applied
physicists. Contents:Solutions of Electromagnetic Field
ProblemsWaveguidesMicrowave ResonatorsMicrowave CircuitsAntennasPropagation
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of Radio WavesElectromagnetic CompatibilityInformation Theory and Systems
Readership: Academics, researchers, postgraduates and undergraduates in electrical
& electronic engineering and applied physics. Keywords:Microwave
Engineering;Antenna;Wave Propagation;Electromagnetic Compatibility
Frequency Synthesizers
Microwave Transmission Line Circuits
From Theory to Applications
Practical Microstrip Design and Applications
MOSFET Technologies for Double-Pole Four-Throw Radio-Frequency Switch
Radio-Frequency Digital-to-Analog Converters

A self-contained guide to microwave electronics, covering passive and active components,
linear, low-noise and power amplifiers, microwave measurements, and CAD techniques. It is the
ideal text for graduate and senior undergraduate students taking courses in microwave and radio-
frequency electronics, as well as professional microwave engineers.
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
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

Page 3/30

planar-microwave-engineering-a-practical-guide-to-theory-measurement-and-circuits



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, 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.
A rigorous and straightforward treatment of analog, digital and optical transmission lines, which
avoids using complex mathematics.
Temperature- and Supply Voltage-Independent Time References for Wireless Sensor Networks
Microwave Electronics
Practical Approach to Substrate Integrated Waveguide (SIW) Diplexer: Emerging Research and
Opportunities
RF and Microwave Engineering
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A Practical Guide to Theory, Measurement, and Circuits
The Design of CMOS Radio-Frequency Integrated Circuits
This book provides analysis and discusses the design of various MOSFET
technologies which are used for the design of Double-Pole Four-Throw
(DP4T) RF switches for next generation communication systems. The
authors discuss the design of the (DP4T) RF switch by using the Double-
Gate (DG) MOSFET, as well as the Cylindrical Surrounding double-gate
(CSDG) MOSFET. The effect of HFO2 (high dielectric material) in the
design of DG MOSFET and CSDG MOSFET is also explored. Coverage
includes comparison of Single-gate MOSFET and Double-gate MOSFET
switching parameters, as well as testing of MOSFETs parameters using
image acquisition.
This book differentiates itself by presenting microwave and RF
technology from a circuit design viewpoint, rather than a set of
electromagnetic problems. The emphasis is on gaining a practical
understanding of often overlooked but vital physical processes. This
resource provides microwave circuit engineers with analytical
techniques for understanding and designing high-frequency circuits
almost entirely from a circuit point of view. Electromagnetic concepts
are not avoided, but they are employed only as necessary to support
circuit-theoretical ones or to describe phenomena such as radiation
and surface waves in microstrip.
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This book discusses the recent research developments of various
passive microwave circuits on silicon substrate and demonstrated
operations catering for multiple frequency bands. It covers the
design, modelling, process fabrication and characterization aspects
with practical examples. The book will be of use to researchers and
engineers working in the field of RF or microwave engineering, who can
use the techniques and approaches effectively without having to refer
to multiple sources.
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
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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 excellent working resource
for anyone involved in the designand engineering of RF, microwave, and
millimeter-wave integratedcircuits.
Analog and Digital
Microwave De-embedding
Planar Microwave Engineering
Microwave and RF Vacuum Electronic Power Sources
Emerging Research and Opportunities
Equivalent Circuits, Electromagnetic Theory, and Photons

This book provides a practical platform to the readers for facile preparation of various forms of
carbon in its nano-format, investigates their structure–property relationship, and finally,
realizes them for a variety of applications taking the route of application engineering. It covers
the preparation and evaluation of nanocarbons, variety of carbon nanotubes, graphene,
graphite, additively manufactured 3D carbon fibres, their properties, and various factors
associated with them. A summary and outlook of the nanocarbon field is included in the
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appendices. Features: Presents comprehensive information on nanocarbon synthesis and
properties and some specific applications Covers the growth of carbon nanoparticles, nanotubes,
ribbons, graphene, graphene derivatives, porous/spongy phases, graphite, and 3D carbon
fabrics Documents a large variety of characterizations and evaluations on the nature of growth
causing effect on structure properties Contains dedicated chapters on miniaturized, flat, and 2D
devices Discusses a variety of applications from military to public domains, including prevalent
topics related to carbon. This book is aimed at researchers and graduate students in materials
science and materials engineering, and physics.
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,
thereafter, 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 network parameters ‧
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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.
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
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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 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 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
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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.
Reflectionless Filters
Analysis Methods for RF, Microwave, and Millimeter-Wave Planar Transmission Line
Structures
An Introduction to Microwave Measurements
Microwave Circuit Design Using Linear and Nonlinear Techniques
Microstrip Filters for RF / Microwave Applications
Computational Electromagnetics for RF and Microwave Engineering
With the proliferation of wireless networks, there is a need for more compact, low-
cost, power efficient transmitters that are capable of supporting the various
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communication standards, including Bluetooth, WLAN, GSM/EDGE, WCDMA
and 4G of 3GPP cellular. This book describes a novel idea of RF digital-to-analog
converters (RFDAC) and demonstrates how they can realize all-digital, fully-
integrated RF transmitters that support all the current multi-mode and multi-band
communication standards. With this book the reader will: Understand the
challenges of realizing a universal CMOS RF transmitter Recognize the design
issues and the advantages and disadvantages related to analog and digital
transmitter architectures Master designing an RF transmitter from system level
modeling techniques down to circuit designs and their related layout know-hows
Grasp digital polar and I/Q calibration techniques as well as the digital
predistortion approaches Learn how to generate appropriate digital I/Q baseband
signals in order to apply them to the test chip and measure the RF-DAC
performance. Highlights the benefits and implementation challenges of software-
defined transmitters using CMOS technology Includes various types of analog
and digital RF transmitter architectures for wireless applications Presents an all-
digital polar RFDAC transmitter architecture and describes in detail its
implementation Presents a new all-digital I/Q RFDAC transmitter architecture and
its implementation Provides comprehensive design techniques from system level
to circuit level Introduces several digital predistortion techniques which can be

Page 12/30

planar-microwave-engineering-a-practical-guide-to-theory-measurement-and-circuits



used in RF transmitters Describes the entire flow of system modeling, circuit
simulation, layout techniques and the measurement process
This book investigates the possible circuit solutions to overcome the temperature
and supply voltage-sensitivity of fully-integrated time references for ultra-low-
power communication in wireless sensor networks. The authors provide an
elaborate theoretical introduction and literature study to enable full understanding
of the design challenges and shortcomings of current oscillator implementations.
Furthermore, a closer look to the short-term as well as the long-term frequency
stability of integrated oscillators is taken. Next, a design strategy is developed
and applied to 5 different oscillator topologies and 1 sensor interface. All 6
implementations are subject to an elaborate study of frequency stability, phase
noise and power consumption. In the final chapter all blocks are compared to the
state of the art.
Get up-to-speed on the theory, principles and design of vacuum electron devices.
RF and Microwave Circuit Design Provides up-to-date coverage of the
fundamentals of high-frequency microwave technology, written by two leading
voices in the field RF and Microwave Circuit Design: Theory and Applications is
an authoritative, highly practical introduction to basic RF and microwave circuits.
With an emphasis on real-world examples, the text explains how distributed
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circuits using microstrip and other planar transmission lines can be designed and
fabricated for use in modern high-frequency passive and active circuits and sub-
systems. The authors provide clear and accurate guidance on each essential
aspect of circuit design, from the theory of transmission lines to the passive and
active circuits that form the basis of modern high-frequency circuits and sub-
systems. Assuming a basic grasp of electronic concepts, the book is organized
around first principles and includes an extensive set of worked examples to guide
student readers with no prior grounding in the subject of high-frequency
microwave technology. Throughout the text, detailed coverage of practical design
using distributed circuits demonstrates the influence of modern fabrication
processes. Filling a significant gap in literature by addressing RF and microwave
circuit design with a central theme of planar distributed circuits, this textbook:
Provides comprehensive discussion of the foundational concepts of RF and
microwave transmission lines introduced through an exploration of wave
propagation along a typical transmission line Describes fabrication processes for
RF and microwave circuits, including etched, thick-film, and thin-film RF circuits
Covers the Smith Chart and its application in circuit design, S-parameters,
Mason???s non-touching loop rule, transducer power gain, and stability
Discusses the influence of noise in high-frequency circuits and low-noise
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amplifier design Features an introduction to the design of high-frequency planar
antennas Contains supporting chapters on fabrication, circuit parameters, and
measurements Includes access to a companion website with PowerPoint slides
for instructors, as well as supplementary resources Perfect for senior
undergraduate students and first-year graduate students in electrical engineering
courses, RF and Microwave Circuit Design: Theory and Applications will also
earn a place in the libraries of RF and microwave professionals looking for a
useful reference to refresh their understanding of fundamental concepts in the
field.
Planar Circuits for Microwaves and Lightwaves
Microwave Devices, Circuits and Subsystems for Communications Engineering
Concepts and Fundamentals
Foundations for Microwave Engineering
Green's Function, Finite Elements and Microwave Planar Circuits
Microwave Integrated Circuit Components Design through MATLAB®
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.
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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
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.
An essential text for both students and professionals, combining detailed theory
with clear practical guidance This outstanding book explores a large spectrum of
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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 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.
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
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are knowledgeable about microwave measu
This invaluable resource introduces progressive techniques for the creation of
sophisticated reflectionless filter topologies that have identically zero reflection
coefficient at all frequencies. Practical implementations are discussed along with
their advantages when compared to classical absorptive filters and their benefits
in real-world systems such as up/down converters, multiplier chains, broadband
amplifiers, analog-to-digital converters, and time-domain applications. This book
offers insight into the innovative process of developing reflectionless filters from
first principles using both lumped elements and transmission lines. Tools for the
creation of reflectionless multiplexers, matched sloped equalizers, and advanced,
high-order, and nonplanar topologies are also presented.
Topics in Signal Processing
Millimeter Wave Wireless Communications
Preparation, Assessments, and Applications
Antenna Arrays
Concept to Product
Nanocarbons
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
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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
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.
This book, first published in 2004, is an expanded and revised edition of Tom Lee's
acclaimed RFIC text.
Publisher Description
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
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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.
Digitally-Assisted Analog and Analog-Assisted Digital IC Design
Implementation in Nanoscale CMOS
Microwave Systems Design
Transmission Lines
Si-RF Technology
Foundations for Radio Frequency Engineering
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
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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
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.
A comprehensive tutorial on the design and practical applications of antenna arrays An
antenna array is an assembly of antenna elements that maximizes a received or
transmitted signal in a desired direction. This practical book covers a wide range of
antenna array topics that are becoming increasingly important in wireless applications,
with emphasis on array design, applications, and computer modeling. Each chapter in
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Antenna Arrays builds upon the previous chapter, progressively addressing more
difficult material. Beginning with basic electromagnetics/antennas/antenna systems
information, the book then deals with the analysis and synthesis of arrays of point
sources and their associated array factors. It presents a sampling of different antenna
elements that replace these point sources, then presents element configurations that do
not have to lie along a line or in a plane. The complex and difficult-to-predict
interactions of elements and electromagnetic waves are introduced, along with
computer modeling and experiments that are necessary for predicting the performance
of arrays where mutual coupling is important. Then, various approaches to getting
signals to and from the array elements to a computer where the signal detection takes
place are explored, as are the numerical techniques behind smart antennas. The book
emphasizes the computational methods used in the design and analysis of array
antennas. Also featured are signal processing and numerical modeling algorithms, as
well as pictures of antenna arrays and components provided by industry and
government sources, with explanations of how they operate. Fully course-tested,
Antenna Arrays serves as a complete text in phased array design and theory for
advanced undergraduate- and graduate-level courses in electronics and
communications, as well as a reference for practicing engineers and scientists in
wireless communications, radar, and remote sensing.
The application of Green?s function to planar microwave circuits is now very well
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accepted as a fundamental tool in electromagnetic analysis. Combining various modern
mathematical techniques this book presents comprehensive and detailed methods for
numerically describing practical microwave circuits (with one or more ports). Features
include: Applications of Green?s function in: planar resonators, gyromagnetic circuits
and junction circulators, together with applied examples Detailed explanation of the use
of Finite Element Method (FEM) techniques for calculating the solution of planar
isotropic and gyromagnetic circuits Specifically written for industrial engineers
specialising in the analysis and development of planar circuits and postgraduate
researchers A perfect companion text for developing software for the solution of
microwave circuits.
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.
FOUNDATIONS FOR MICROWAVE ENGINEERING, 2ND ED
Fundamentals of Wireless Communications

Theory and Applications
Microwave Engineering
A Computational Approach
The Definitive, Comprehensive Guide to Cutting-Edge Millimeter Wave Wireless Design
“This is a great book on mmWave systems that covers many aspects of the technology
targeted for beginners all the way to the advanced users. The authors are some of the
most credible scholars I know of who are well respected by the industry. I highly
recommend studying this book in detail.” —Ali Sadri, Ph.D., Sr. Director, Intel
Corporation, MCG mmWave Standards and Advanced Technologies Millimeter wave
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(mmWave) is today's breakthrough frontier for emerging wireless mobile cellular
networks, wireless local area networks, personal area networks, and vehicular
communications. In the near future, mmWave products, systems, theories, and devices
will come together to deliver mobile data rates thousands of times faster than today's
existing cellular and WiFi networks. In Millimeter Wave Wireless Communications, four
of the field's pioneers draw on their immense experience as researchers,
entrepreneurs, inventors, and consultants, empowering engineers at all levels to
succeed with mmWave. They deliver exceptionally clear and useful guidance for
newcomers, as well as the first complete desk reference for design experts. The
authors explain mmWave signal propagation, mmWave circuit design, antenna designs,
communication theory, and current standards (including IEEE 802.15.3c, Wireless HD,
and ECMA/WiMedia). They cover comprehensive mmWave wireless design issues, for
60 GHz and other mmWave bands, from channel to antenna to receiver, introducing
emerging design techniques that will be invaluable for research engineers in both
industry and academia. Topics include Fundamentals: communication theory, channel
propagation, circuits, antennas, architectures, capabilities, and applications Digital
communication: baseband signal/channel models, modulation, equalization, error
control coding, multiple input multiple output (MIMO) principles, and hardware
architectures Radio wave propagation characteristics: indoor and outdoor applications
Antennas/antenna arrays, including on-chip and in-package antennas, fabrication, and
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packaging Analog circuit design: mmWave transistors, fabrication, and transceiver
design approaches Baseband circuit design: multi–gigabit-per-second, high-fidelity DAC
and ADC converters Physical layer: algorithmic choices, design considerations, and
impairment solutions; and how to overcome clipping, quantization, and nonlinearity
Higher-layer design: beam adaptation protocols, relaying, multimedia transmission, and
multiband considerations 60 GHz standardization: IEEE 802.15.3c for WPAN, Wireless
HD, ECMA-387, IEEE 802.11ad, Wireless Gigabit Alliance (WiGig)
A frequency synthesizer is an electronic system for generating any of a range of
frequencies from a single fixed oscillator. They are found in modern devices like radio
receivers, mobile phones, and GPS systems. This comprehensive resource offers RF
and microwave engineers a thorough overview of both well-established and recently
developed frequency synthesizer design techniques. Professionals find expert guidance
on all design aspects, including main architectures, key building blocks, and practical
circuit implementation. Engineers learn the development process and gain a solid
understanding of how to build a synthesizer from a basic diagram to the final
product.Starting with a simple single-loop PLL example, the book progressively
examines various alternatives -- fractional-N, DDS, frequency offset, multiloop and
more OCo to achieve required performance objectives. This unique volume gathers a
collection of block diagrams, clever circuits, design recipes, and other hard-to-find
information that is usually treated as OC design secretsOCO. Written in a simple yet

Page 26/30

planar-microwave-engineering-a-practical-guide-to-theory-measurement-and-circuits



rigorous style with numerous illustrations, the book is an all-in-one reference for both
beginner and experienced designers.
This groundbreaking book is the first to give an introduction to microwave de-
embedding, showing how it is the cornerstone for waveform engineering. The authors
of each chapter clearly explain the theoretical concepts, providing a foundation that
supports linear and non-linear measurements, modelling and circuit design. Recent
developments and future trends in the field are covered throughout, including
successful strategies for low-noise and power amplifier design. This book is a must-
have for those wishing to understand the full potential of the microwave de-embedding
concept to achieve successful results in the areas of measurements, modelling, and
design at high frequencies. With this book you will learn: The theoretical background of
high-frequency de-embedding for measurements, modelling, and design Details on
applying the de-embedding concept to the transistor’s linear, non-linear, and noise
behaviour The impact of de-embedding on low-noise and power amplifier design The
recent advances and future trends in the field of high-frequency de-embedding
Presents the theory and practice of microwave de-embedding, from the basic principles
to recent advances and future trends Written by experts in the field, all of whom are
leading researchers in the area Each chapter describes theoretical background and
gives experimental results and practical applications Includes forewords by Giovanni
Ghione and Stephen Maas
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For the new millenium, Wai-Kai Chen introduced a monumental reference for the
design, analysis, and prediction of VLSI circuits: The VLSI Handbook. Still a valuable
tool for dealing with the most dynamic field in engineering, this second edition includes
13 sections comprising nearly 100 chapters focused on the key concepts, models, and
equations. Written by a stellar international panel of expert contributors, this handbook
is a reliable, comprehensive resource for real answers to practical problems. It
emphasizes fundamental theory underlying professional applications and also reflects
key areas of industrial and research focus. WHAT'S IN THE SECOND EDITION?
Sections on... Low-power electronics and design VLSI signal processing Chapters on...
CMOS fabrication Content-addressable memory Compound semiconductor RF circuits
High-speed circuit design principles SiGe HBT technology Bipolar junction transistor
amplifiers Performance modeling and analysis using SystemC Design languages,
expanded from two chapters to twelve Testing of digital systems Structured for
convenient navigation and loaded with practical solutions, The VLSI Handbook, Second
Edition remains the first choice for answers to the problems and challenges faced daily
in engineering practice.
RF and Microwave Circuit Design
Practical Microwave Circuits
Microwave and RF Engineering
The VLSI Handbook
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Offering a comprehensive, practical treatment of microstrip circuit design and thorough
look at the underpinnings of this important area of planar technology, this unique book
is the perfect reference for engineers at all levels. The book provides you with an in-
depth survey of microstrip technique and shows you how to overcome design problems
with quarter/half wavelength and multistep transformers, power amplifier matching, and
filter circuits. Moreover, you find expert guidance in avoiding the parasitics caused by
higher-order modes.
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, MESFETs, HBTs, and more), high-power amplifier design, oscillator design
including feedback topologies, phase noise and examples, and more. The techniques
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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.
Achieve enhanced performance with this guide to cutting-edge techniques for digitally-
assisted analog and analog-assisted digital integrated circuit design. • Discover how
architecture and circuit innovations can deliver improved performance in terms of
speed, density, power, and cost • Learn about practical design considerations for high-
performance scaled CMOS processes, FinFet devices and architectures, and the
implications of FD SOI technology • Get up to speed with established circuit techniques
that take advantage of scaled CMOS process technology in analog, digital, RF and SoC
designs, including digitally-assisted techniques for data converters, DSP enabled
frequency synthesizers, and digital controllers for switching power converters. With
detailed descriptions, explanations, and practical advice from leading industry experts,
this is an ideal resource for practicing engineers, researchers, and graduate students
working in circuit design.
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