Microstrip Antenna Design Handbook
Annotation Microstrip antennas are lightweight and small volume, can be made conformal to the
host surface, and are manufactured using printed- circuit technology so can be mass produced at
low cost, but alas, say Kumar and Ray (Indian Institute of Technology, Bombay) their use has
been restricted by their inherently narrow bandwidth. Over the past few decades, however,
reports have surfaced of broadband configurations, and they detail the most promising, compiling
material from scattered journals, conference proceedings, and books. They explain concepts of
several techniques, and describe examples without bogging down in mathematical detail.
Annotation copyrighted by Book News, Inc., Portland, OR.
The most up-to-date, comprehensive treatment of classical and modern antennas and their
related technologies Modern Antenna Handbook represents the most current and complete
thinking in the field of antennas. The handbook is edited by one of the most recognizable,
prominent, and prolific authors, educators, and researchers on antennas and electromagnetics.
Each chapter is authored by one or more leading international experts and includes cover-age of
current and future antenna-related technology. The information is of a practical nature and is
intended to be useful for researchers as well as practicing engineers. From the fundamental
parameters of antennas to antennas for mobile wireless communications and medical
applications, Modern Antenna Handbook covers everything professional engineers, consultants,
researchers, and students need to know about the recent developments and the future direction
of this fast-paced field. In addition to antenna topics, the handbook also covers modern
technologies such as metamaterials, microelectromechanical systems (MEMS), frequency
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selective surfaces (FSS), and radar cross sections (RCS) and their applications to antennas,
while five chapters are devoted to advanced numerical/computational methods targeted primarily
for the analysis and design of antennas.
"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."
The book presents basic and advanced concepts of circularly polarized antennas, including
design procedure and recent applications. Cross dipole antennas, microstrip antennas, helical
antennas, quadrifilar helix antennas, frequency independent antennas, horn antennas,
omnidirectional circularly polarized antennas and radial line arry antennas are discussed. With
abundant examples, the book is an essential reference for researchers and engineers.
Microstrip and Printed Antennas
The Analysis and Design of Microstrip Antennas and Arrays
Modern Antenna Design
Handbook of Microstrip Antennas
Antenna Theory

A guide to broadband microstrip antennas, offering
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information to help you choose and design the optimum
broadband microstrip antenna configurations for your
applications, without sacrificing other antenna parameters.
The text shows you how to take advantage of the light-weight,
low volume benefits of these antennas, by providing
explanations of the various configurations and simple design
equations that help you analyze and design microstrip
antennas with speed and confidence. This practical resource
presents an understanding of the radiation mechanism and
characteristics of microstrip antennas, and provides guidance
on designing new types of planar monopole antennas with
multi-octave bandwidth. The authors explore how to select and
design proper broadband microstrip antenna configurations for
compact, tunable, dual-band and circular polarization
applications. Moreover, the work compares all the broadband
techniques and suggests the most attractive configuration.
The gold-standard reference on the design and application of
classic and modern antennas—fully updated to reflect the
latest advances and technologies This new edition of the
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“bible of antenna engineering” has been updated to provide
start-to-finish coverage of the latest innovations in antenna
design and application. You will find in-depth discussion of
antennas used in modern communication systems, mobile and
personal wireless technologies, satellites, radar deployments,
flexible electronics, and other emerging technologies,
including 5G, terahertz, and wearable electronics. Antenna
Engineering Handbook, Fifth Edition, is bolstered by real-world
examples, hundreds of illustrations, and an emphasis on the
practical aspects of antennas. Featuring 60 chapters and
contributions from more than 80 renowned experts, this
acclaimed resource is edited by one of the world’s leading
antenna authorities. This edition features all of the classic
antenna types, plus new and emerging designs, with 13 allnew chapters and important updates to nearly all chapters
from past editions. Antenna Engineering Handbook, Fifth
Edition, clearly explains cutting-edge applications in WLANs,
automotive systems, PDAs, and handheld devices, making it an
indispensable companion for today’s antenna practitioners and
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developers. Coverage includes: •Antenna basics and classic
antennas•Design approaches for antennas and
arrays•Wideband and multiband antennas•Antennas for
mobile devices and PDAs, automotive applications, and
aircraft•Base station and smart antennas•Beamforming and
5G antennas•Millimeter-wave and terahertz antennas•Flexible,
wearable, thin film, origami, dielectric, and on-chip
antennas•MIMO antennas and phased arrays•Direction-finding
and GPS antennas•Active antennas•Low-profile wideband
antennas•Nanoantennas•Reflectors and other satellite and
radio-telescope antennas•Low-frequency, HF, VHF, UHF, ECM,
and ESM antennas•Impedance-matching techniques and
material characteristics•Metastructured and frequency
selective surfaces•Propagation and guided
structures•Computational techniques and toolsets•Indoor and
outdoor measurements
In the last 40 years, the microstrip antenna has been
developed for many communication systems such as radars,
sensors, wireless, satellite, broadcasting, ultra-wideband,
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radio frequency identifications (RFIDs), reader devices etc. The
progress in modern wireless communication systems has
dramatically increased the demand for microstrip antennas. In
this book some recent advances in microstrip antennas are
presented.
Compact microstrip antennas are of great importance in
meeting the miniaturization requirements of modern portable
communications equipment This book is a comprehensive
treatment of design techniques and test data for current
compact and broadband microstrip designs Summarizes the
work of the author and his graduate students who have
published over 80 refereed journal articles on the subject in
the past few years Advanced designs reported by various other
prestigious antenna designers are incorporated as well
Phased Array Antenna Handbook, Third Edition
Antenna Engineering Handbook
Design and Optimization of Sensors and Antennas for Wearable
Devices: Emerging Research and Opportunities
Planar Antennas
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Modern Antenna Handbook
This book addresses a broad range of topics on antennas for space applications.
First, it introduces the fundamental methodologies of space antenna design,
modelling and analysis as well as the state-of-the-art and anticipated future
technological developments. Each of the topics discussed are specialized and
contextualized to the space sector. Furthermore, case studies are also provided
to demonstrate the design and implementation of antennas in actual
applications. Second, the authors present a detailed review of antenna designs
for some popular applications such as satellite communications, space-borne
synthetic aperture radar (SAR), Global Navigation Satellite Systems (GNSS)
receivers, science instruments, radio astronomy, small satellites, and deep-space
applications. Finally it presents the reader with a comprehensive path from space
antenna development basics to specific individual applications. Key Features:
Presents a detailed review of antenna designs for applications such as satellite
communications, space-borne SAR, GNSS receivers, science instruments, small
satellites, radio astronomy, deep-space applications Addresses the space
antenna development from different angles, including electromagnetic, thermal
and mechanical design strategies required for space qualification Includes
numerous case studies to demonstrate how to design and implement antennas in
practical scenarios Offers both an introduction for students in the field and an inPage 7/27
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depth reference for antenna engineers who develop space antennas This book
serves as an excellent reference for researchers, professionals and graduate
students in the fields of antennas and propagation, electromagnetics,
RF/microwave/millimetrewave systems, satellite communications, radars,
satellite remote sensing, satellite navigation and spacecraft system engineering,
It also aids engineers technical managers and professionals working on antenna
and RF designs. Marketing and business people in satellites, wireless, and
electronics area who want to acquire a basic understanding of the technology
will also find this book of interest.
This useful tool provides the reader with a current overview of where microstrip
patch antenna technology is at, and useful information on how to design this
form of radiator for their given application and scenario. Practical design cases
are provided for each goal.
This is an extensively revised and updated new edition of the best-selling Mobile
Antenna Systems Handbook. Comprehensive, authoritative and practical, it
provides the information you need to understand the relationship between the
elements involved in antenna systems design for mobile communications. You
get sound advice in choosing the appropriate antenna for any given requirement
- including antennas for ITS, access to the latest modeling formulas for macro,
micro and pico cell propagation, and guidance on the latest RF safety standards
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and measurement techniques.
Based on Bahl and Bhartia's popular 1980 classic, Microstrip Antennas, this all
new book provides the detail antenna engineers and designers need to design
any type of microstrip antenna. After addressing essential microchip antenna
theory, the authors highlight current design and engineering practices,
emphasizing the most pressing issues in this area, including broadbanding,
circular polarization, and active microstrip antennas in particular. Special design
challenges, ranging from dual polarization, high bandwidth, and surface wave
mitigation, to choosing the proper substrate, and shaping an antenna to achieve
desired results are all covered.
Space Antenna Handbook
Electromagnetics, Microwave Circuit and Antenna Design for Communications
Engineering
Understanding Practical Antennas and Design
Antenna Handbook
Microstrip Antenna
Best engineer's reference on antennas. Table of Contents:
Introduction to Antennas; Fundamentals of Antennas; Arrays of
Discrete Elements; Dipoles and Monopoles; Loop Antennas; Small
Antennas; Microstrip Antennas; Slot Antennas; Slot-Antenna
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Arrays; Leaky-Wave Antennas; Long-Wire Antennas; Surface-Wave
Antennas and Surface-Wave Excited Arrays; Helical Antennas;
Frequency-Independent Antennas; Horn Antennas; Lens Antennas;
Reflector Antennas; Feeds for Lenses and Reflectors;
Electromechanical Scanning Antennas; Frequency-Scan Antennas;
Phased Arrays; Conformal and Low-Profile Arrays; Adaptive
Antennas; Methods of Polarization Synthesis; Low-Frequency
Antennas; Medium-Frequency Broadcast Antennas; High-Frequency
Antennas; VHF and UHF Communications Antennas; and more. Index.
800 illustrations.
This comprehensive resource presents antenna fundamentals
balanced with the design of printed antennas. Over 70 antenna
projects, along with design dimensions, design flows and antenna
performance results are discussed, including antennas for
wireless communication, 5G antennas and beamforming. Examples of
smartphone antennas, MIMO antennas, aerospace and satellite
remote sensing array antennas, automotive antennas and radar
systems and many more printed antennas for various applications
are also included. These projects include design dimensions and
parameters that incorporate the various techniques used by
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industries and academia. This book is intended to serve as a
practical microstrip and printed antenna design guide to cover
various real-world applications. All Antenna projects discussed
in this book are designed, analyzed and simulated using fullwave electromagnetic solvers. Based on several years of the
author’s research in antenna design and development for RF and
microwave applications, this book offers an in-depth coverage of
practical printed antenna design methodology for modern
applications.
The book reviews developments in the following fields:circular
microstrip antennas; microstrip patch antennas; circular
polarisation and bandwidth; microstrip dipoles; multilayer and
parasitic configurations; wideband flat dipole and short-circuit
microstrip patch elements and arrays; numerical analysis;
multiport network approach; transmission-line model; rectangular
microstrip antennas; low-cost printed antennas; printed phasedarray antennas; circularly polarised antenna arrays; microstrip
antenna feeds; substrate technology; computer-aided design of
microstrip and triplate circuits; resonant microstrip antenna
elements and arrays for aerospace applications; mobile and
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satellite systems; conical conformal microstrip tracking
antenna; and microstrip field diagnostics.
The move toward worldwide wireless communications continues at a
remarkable pace, and the antenna element of the technology is
crucial to its success. With contributions from more than 30
international experts, the Handbook of Antennas in Wireless
Communications brings together all of the latest research and
results to provide engineering professionals and students with a
one-stop reference on the theory, technologies, and applications
for indoor, hand-held, mobile, and satellite systems. Beginning
with an introduction to wireless communications systems, it
offers an in-depth treatment of propagation prediction and
fading channels. It then explores antenna technology with
discussion of antenna design methods and the various antennas in
current use or development for base stations, hand held devices,
satellite communications, and shaping beams. The discussions
then move to smart antennas and phased array technology,
including details on array theory and beamforming techniques.
Space diversity, direction-of-arrival estimation, source
tracking, and blind source separation methods are addressed, as
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are the implementation of smart antennas and the results of
field trials of systems using smart antennas implemented.
Finally, the hot media topic of the safety of mobile phones
receives due attention, including details of how the human body
interacts with the electromagnetic fields of these devices. Its
logical development and extensive range of diagrams, figures,
and photographs make this handbook easy to follow and provide a
clear understanding of design techniques and the performance of
finished products. Its unique, comprehensive coverage written by
top experts in their fields promises to make the Handbook of
Antennas in Wireless Communications the standard reference for
the field.
Microstrip Antenna Design for Wireless Applications
The Handbook of Antenna Design
Dielectric Resonator Antenna Handbook
CAD of Microstrip Antennas for Wireless Applications
Mobile Antenna Systems Handbook
A practical book written for engineers who design and
useantennas The author has many years of hands on experience
designingantennas that were used in such applications as the
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Venus and Marsmissions of NASA The book covers all important
topics of modern antenna designfor communications Numerical
methods will be included but only as much as areneeded for
practical applications
Enhance any display with these beautiful borders that feature
full-color photographs of panoramic scenes. Eight 24" x 6"
borders connect seamlessly for a total length of 16 feet. For
use with Grades PreK–5.
This book focuses on new techniques, analysis, applications and
future trends of microstrip and printed antenna technologies,
with particular emphasis to recent advances from the last decade
Attention is given to fundamental concepts and techniques, their
practical applications and the future scope of developments.
Several topics, essayed as individual chapters include
reconfigurable antenna, ultra-wideband (UWB) antenna,
reflectarrays, antennas for RFID systems and also those for body
area networks. Also included are antennas using metamaterials
and defected ground structures (DGSs). Essential aspects
including advanced design, analysis and optimization techniques
based on the recent developments have also been addressed. Key
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Features: Addresses emerging hot topics of research and
applications in microstrip and printed antennas Considers the
fundamental concepts, techniques, applications and future scope
of such technologies Discusses modern applications such as
wireless base station to mobile handset, satellite earth station
to airborne communication systems, radio frequency
identification (RFID) to body area networks, etc. Contributions
from highly regarded experts and pioneers from the US, Europe
and Asia This book provides a reference for R&D researchers,
professors, practicing engineers, and scientists working in
these fields. Graduate students studying/working on related
subjects will find this book as a comprehensive literature for
understanding the present and future trends in microstrip and
printed antennas.
This completely revised third edition of an Artech House
classic, Phased Array Antenna Handbook, Second Edition, offers
an up-to-date and comprehensive treatment of array antennas and
systems. This edition provides a wealth of new material,
including expanded coverage of phased array and multiple beam
antennas. New modern machine learning techniques used for
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analysis are included. Additional material on wideband antennas
and wideband coverage in array antennas are incorporated in this
book, including new methods, devices, and technologies that have
developed since the second edition. A detailed treatment of
antenna system noise, sections on antenna pattern synthesis,
developments in subarray technology, and in-depth coverage of
array architecture and components are additional new features of
this book. The book explores design elements that demonstrate
how to size an array system with speed and confidence. Moreover,
this resource provides expanded coverage of systems aspects of
arrays for radar and communications. Supported with numerous
equations and illustrations, this practical book helps evaluate
basic antenna parameters such as gain, sidelobe levels, and
noise. Readers learn how to compute antenna system noise, design
subarray geometries for given bandwidth, scan and sidelobe
constraints, and choose array illumination tapers for given
sidelobe levels.
Transmission Line Design Handbook
Microstrip and Printed Antennas: Applications-Based Designs
Microstrip Lines and Slotlines, Third Edition
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Emerging Research and Opportunities
Compact and Broadband Microstrip Antennas

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.
This book focuses on recent advances in the field of
microstrip antenna design and its applications in various
fields including space communication, mobile communication,
wireless communication, medical implants and wearable
applications. Scholars as well as researchers and those in
the electronics/ electrical/ instrumentation engineering
fields will benefit from this book. The book shall provides
the necessary literature and techniques using which to
assist students and researchers would design antennas for
the above- mentioned applications and will ultimately enable
users to take measurements in different environments. It is
intended to help scholars and researchers in their studies,
by enhancing their the knowledge and skills in on the latest
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applications of microstrip antennas in the world of
communications such as world like IoT, D2D, satellites and
wearable devices, to name a few. FEATURES Addresses the
complete functional framework workflow in printed antenna
design systems Explores the basic and high-level concepts,
including advanced aspects in planer design issues, thus
serving as a manual for those in the the industry while also
assisting beginners Provides the latest techniques used for
antennas in terms of structure, defected ground, MIMO and
fractal designs Discusses case studies related to dataintensive technologies in microchip antennas in terms of the
most recent applications and similar uses for the Internet
of Things and device-to-device communication
Wearable continuous monitoring systems are necessary in
risky environments such as mining and diving and are
especially important in the medical monitoring of patients
both in medical facilities and at home. All these
applications of monitoring with data transmission functions
can be achieved by using wearable antennas. Recently,
Page 18/27

microstrip-antenna-design-handbook

possibilities of connecting completely independent
appliances with textiles have emerged. However, full success
will be achieved only when antennas and all related
components are entirely converted into 100% textile
materials. Design and Optimization of Sensors and Antennas
for Wearable Devices: Emerging Research and Opportunities
provides innovative insights on the development of adaptable
materials and textile antennas that can be used in the
construction of wearable devices that are biocompatible and
offer high conductivity, low cost, simplistic manufacturing,
are comfortable for the wearer, and are water/climate safe
and condition amicable. The content within this publication
examines data transmission, wearable computing, and medical
applications. It is designed for engineers, manufacturers,
researchers, academicians, and scientists who are interested
in the development of wearable technologies.
Since the second edition of this book was published in 1996,
planar transmission line technology has progressed
considerably due to developments in ultrawideband (UWB)
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communications, imaging, and RFID applications. In addition,
the simultaneous demands for compactness of wireless
electronic devices while meeting improved performance
requirements, necessitates increased use of computer-aided
design, simulation, and analysis by microwave engineers.
This book is written to help engineers successfully meet
these challenges. Details include the development of
governing equations, basis functions, Green’s function and
typical results. More than 1200 equations supplement the
text. Special attention is given to the use of simulation
software in the design of complex devices and understanding
the connection between data collected from simulation
software and the actual design process. The book is
primarily intended for microwave design engineers and R&D
specialists who need to employ planar transmission lines in
designing distributed circuits and antenna systems for a
wide range of wireless applications. Advanced undergraduate
and graduate students in electronics and telecommunication
engineering will also welcome this addition to your library.
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Theory, Applications, and Design
Proceedings of 3rd ICMETE 2019
Volumes 1 and 2
Printed Antennas
Microstrip patch antennas have become the favorite of antenna designers because of
their versatility and having the advantages of planar profile, ease of fabrication,
compatibility with integrated circuit technology, and conformability with a shaped
surface. There is a need for graduate students and practicing engineers to gain an in
depth understanding of this subject. The first edition of this book, published in 2011,
was written with this purpose in mind. This second edition contains approximately one
third new materials. The authors, Prof KF Lee, Prof KM Luk and Dr HW Lai, have all
made significant contributions in the field. Prof Lee and Prof Luk are IEEE Fellows.
Prof Lee was the recipient of the 2009 John Kraus Antenna Award of the IEEE
Antennas and Propagation Society while Prof. Luk receives the same award in 2017,
both in recognition of their contributions to wideband microstrip antennas.
This is the first truly comprehensive and most up-to-date handbook available on
modern reflector antennas and feed sources for diversified space and ground
applications. There has never been such an all-encompassing reflector handbook in
print, and no currently available title offers coverage of such recent research
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developments. The Handbook consists of three volumes. Volume I provides a unique
combination of theoretical underpinnings with design considerations and techniques.
The need for knowledge in reflector antennas has grown steadily over the last two
decades due to increased use in space and ground applications, as well as their high
gain and wide bandwidth capabilities at relatively low cost. This volume brings you to
the leading edge of developments in the field related to numerical techniques, classical
reflector geometries, adaptive reflector antennas, shaped reflectors, bifocal and
bicollimated dual reflectors, advanced reflectors, and reflect arrays. A must-have
reference for both practicing engineers as well as academic researchers.
Printed antennas have become an integral part of next-generation wireless
communications and have been found to be commonly used to improve system
capacity, data rate, reliability, etc. This book covers theory, design techniques, and the
chronological regression of the printed antennas for various applications. This book
will provide readers with the basic conceptual knowledge about antennas along with
advanced techniques for antenna design. It covers a variety of analytical techniques
and their CAD applications and discusses new applications of printed antenna
technology such as sensing. The authors also present special reconfigurable antennas
such as ME dipole, polarization, feeding, and DGS. The book will be useful to students
as an introduction to design and applications of antennas. Additionally, experienced
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researchers in this field will find this book a ready reference and benefit from the
techniques of research in printed antennas included in this book. Following are some
of the salient features of this book: Covers a variety of analytical techniques and their
CAD applications Discusses new applications of printed antenna technology such as
sensing Examines the state of design techniques of printed antenna Presents special
reconfigurable antennas such as ME dipole, polarization, feeding, and DGS
Increasing demand for commercial applications requiring small, low-cost, easy-to-use
RF/microwave systems is driving innovations in antenna technology. This "how-to"
book explains why microstrip antennas are the solution for the future.
New Trends, Techniques and Applications
Broadband Microstrip Antennas
Handbook of Antennas in Wireless Communications
Microstrip Antenna Design Handbook
Microstrip Patch Antennas (Second Edition)

Techniques based on the method of modal expansions, the RayleighStevenson expansion in inverse powers of the wavelength, and also the
method of moments solution of integral equations are essentially restricted
to the analysis of electromagnetic radiating structures which are small in
terms of the wavelength. It therefore becomes necessary to employ
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approximations based on "high-frequency techniques" for performing an
efficient analysis of electromagnetic radiating systems that are large in
terms of the wavelength. One of the most versatile and useful highfrequency techniques is the geometrical theory of diffraction (GTD), which
was developed around 1951 by J. B. Keller [1,2,3]. A class of diffracted rays
are introduced systematically in the GTD via a generalization of the concepts
of classical geometrical optics (GO). According to the GTD these diffracted
rays exist in addition to the usual incident, reflected, and transmitted rays of
GO. The diffracted rays in the GTD originate from certain "localized" regions
on the surface of a radiating structure, such as at discontinuities in the
geometrical and electrical properties of a surface, and at points of grazing
incidence on a smooth convex surface as illustrated in Fig. 1. In particular,
the diffracted rays can enter into the GO shadow as well as the lit regions.
Consequently, the diffracted rays entirely account for the fields in the
shadow region where the GO rays cannot exist.
This comprehensive reference text discusses fundamental concepts,
applications, design techniques, and challenges in the field of planar
antennas. The text focuses on recent advances in the field of planar antenna
design and their applications in various fields of research, including space
communication, mobile communication, wireless communication, and
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wearable applications. This resource presents planar antenna design
concepts, methods, and techniques to enhance the performance parameters
and applications for IoTs and device-to-device communication. The latest
techniques used in antenna design, including their structures defected
ground, MIMO, and fractal design, are discussed comprehensively. The text
will be useful for senior undergraduate students, graduate students, and
academic researchers in fields including electrical engineering, electronics,
and communication engineering.
This book presents selected papers from the 3rd International Conference on
Micro-Electronics and Telecommunication Engineering, held at SRM Institute
of Science and Technology, Ghaziabad, India, on 30-31 August 2019. It
covers a wide variety of topics in micro-electronics and telecommunication
engineering, including micro-electronic engineering, computational remote
sensing, computer science and intelligent systems, signal and image
processing, and information and communication technology.
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
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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.
Microstrip Patch Antennas: A Designer’s Guide
Microstrip Antenna Design
Analysis and Design
Design and Applications
Handbook of Reflector Antennas and Feed Systems Volume I: Theory and
Design of Reflectors
The Latest Resource for the Study of Antenna Theory! In a discipline that has experienced vast
technological changes, this text offers the most recent look at all the necessary topics. Highlights
include: * New coverage of microstrip antennas provides information essential to a wide variety
of practical designs of rectangular and circular patches, including computer programs. *
Applications of Fourier transform (spectral) method to antenna radiation. * Updated material on
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moment methods, radar cross section, mutual impedances, aperture and horn antennas, compact
range designs, and antenna measurements. A New Emphasis on Design! Balanis features a
tremendous increase in design procedures and equations. This presents a solid solution to the
challenge of meeting real-life situations faced by engineers. Computer programs contained in the
book-and accompanying software-have been developed to help engineers analyze, design, and
visualize the radiation characteristics of antennas.
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.
Circularly Polarized Antenna Technology
Micro-Electronics and Telecommunication Engineering
Basic Antennas
Microstrip Antennas
Theory and Design
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