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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
Techniques for MF-UHF Applications explains 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. Packed with useful techniques, tips, and
examples, it is an invaluable resource for engineers, researchers, and students working
in the MF-UHF range.
Using the load-pull method for RF and microwave power amplifier design This new
book on RF power amplifier design, by industry expert Dr. John F. Sevic, provides
comprehensive treatment of RF PA design using the load-pull method, the most widely
used and successful method of design. Intended for the newcomer to load-pull, or the
seasoned expert, the book presents a systematic method of generation of load-pull
contour data, and matching network design, to rapidly produce a RF PA with first-pass
success. The method is suitable from HF to millimeter-wave bands, discrete or
integrated, and for high-power applications. Those engaged in design or fundamental
research will find this book useful, as will the student new to RF and interested in PA
design. The author presents a complete pedagogical methodology for RF PA design,
starting with treatment of automated contour generation to identify optimum transistor
performance with constant source power load-pull. Advanced methods of contour
generation for simultaneous optimization of many variables, such as power, efficiency,
and linearity are next presented. This is followed by treatment of optimum impedance
identification using contour data to address specific objectives, such as optimum
efficiency for a given linearity over a specific bandwidth. The final chapter presents a
load-pull specific treatment of matching network design using load-pull contour data,
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applicable to both single-stage and multi-stage PA's. Both lumped and distributed
matching network synthesis methods are described, with several worked matching
network examples. Readers will see a description of a powerful and accessible method
that spans multiple RF PA disciplines, including 5G base-station and mobile
applications, as well as sat-com and military applications; load-pull with CAD systems is
also included. They will review information presented through a practical, hands-on
perspective. The book: Helps engineers develop systematic, accurate, and repeatable
approach to RF PA design Provides in-depth coverage of using the load-pull method for
first-pass design success Offers 150 illustrations and six case studies for greater
comprehension of topics
This first book on load-pull systems is intended for readers with a broad knowledge of
high frequency transistor device characterization, nonlinear and linear microwave
measurements, RF power amplifiers and transmitters. Load-Pull Techniques with
Applications to Power Amplifier Design fulfills the demands of users, designers, and
researchers both from industry and academia who have felt the need of a book on this
topic. It presents a comprehensive reference spanning different load-pull measurement
systems, waveform measurement and engineering systems, and associated calibration
procedures for accurate large signal characterization. Besides, this book also provides
in-depth practical considerations required in the realization and usage of load-pull and
waveform engineering systems. In addition, it also provides procedure to design
application specific load-pull setup and includes several case studies where the user
can customize architecture of load-pull setups to meet any specific measurement
requirements. Furthermore, the materials covered in this book can be part of a full
semester graduate course on microwave device characterization and power amplifier
design.
The recent shift in focus from defense and government work to commercial wireless
efforts has caused the job of the typical microwave engineer to change dramatically.
The modern microwave and RF engineer is expected to know customer expectations,
market trends, manufacturing technologies, and factory models to a degree that is
unprecedented in the
Radio Design in Nanometer Technologies is the first volume that looks at the integrated
radio design problem as a "piece of a big puzzle", namely the entire chipset or single
chip that builds an entire wireless system. This is the only way to successfully design
radios to meet the stringent demands of today’s increasingly complex wireless
systems.
This book presents the application of the overlapping grids approach to solve chiral
material problems using the FDFD method. Due to the two grids being used in the
technique, we will name this method as Double-Grid Finite Difference FrequencyDomain (DG-FDFD) method. As a result of this new approach the electric and magnetic
field components are defined at every node in the computation space. Thus, there is no
need to perform averaging during the calculations as in the aforementioned FDFD
technique [16]. We formulate general 3D frequency-domain numerical methods based
on double-grid (DG-FDFD) approach for general bianisotropic materials. The validity of
the derived formulations for different scattering problems has been shown by
comparing the obtained results to exact and other solutions obtained using different
numerical methods.
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Highlighting the challenges RF and microwave circuit designers face in their day-to-day
tasks, RF and Microwave Circuits, Measurements, and Modeling explores RF and
microwave circuit designs in terms of performance and critical design specifications.
The book discusses transmitters and receivers first in terms of functional circuit block
and then examines each block individually. Separate articles consider fundamental
amplifier issues, low noise amplifiers, power amplifiers for handset applications and
high power, power amplifiers. Additional chapters cover other circuit functions including
oscillators, mixers, modulators, phase locked loops, filters and multiplexers. New
chapters discuss high-power PAs, bit error rate testing, and nonlinear modeling of
heterojunction bipolar transistors, while other chapters feature new and updated
material that reflects recent progress in such areas as high-volume testing, transmitters
and receivers, and CAD tools. The unique behavior and requirements associated with
RF and microwave systems establishes a need for unique and complex models and
simulation tools. The required toolset for a microwave circuit designer includes unique
device models, both 2D and 3D electromagnetic simulators, as well as frequency
domain based small signal and large signal circuit and system simulators. This unique
suite of tools requires a design procedure that is also distinctive. This book examines
not only the distinct design tools of the microwave circuit designer, but also the design
procedures that must be followed to use them effectively.
Analog Circuit Design is based on the yearly Advances in Analog Circuit Design
workshop. The aim of the workshop is to bring together designers of advanced
analogue and RF circuits for the purpose of studying and discussing new possibilities
and future developments in this field. Selected topics for AACD 2007 were: (1) Sensors,
Actuators and Power Drivers for the Automotive and Industrial Environment; (2)
Integrated PA's from Wireline to RF; (3) Very High Frequency Front Ends.
This is a specialized book for researchers and technicians of universities and
companies who are interested in the fundamentals of RF power semiconductors, their
applications and market penetration.Looking around, we see that products using
vacuum tube technology are disappearing. For example, branch tube TVs have
changed to liquid crystal TVs, and fluorescent light have turned into LED. The switch
from vacuum tube technology to semiconductor technology has progressed remarkably.
At the same time, high-precision functionalization, miniaturization and energy saving
have advanced. On the other hand, there is a magnetron which is a vacuum tube
device for generating microwaves. However, even this vacuum tube technology has
come to be replaced by RF power semiconductor technology. In the last few years the
price of semiconductors has dropped sharply and its application to microwave heating
and energy fields will proceed. In some fields the transition from magnetron microwave
oscillator to semiconductor microwave oscillator has already begun. From now on this
development will progress remarkably. Although there are several technical books on
electrical systems that explain RF power semiconductors, there are no books yet based
on users' viewpoints on actual microwave heating and energy fields. In particular, none
have been written about exact usage and practical cases, to answer questions such as
"What are the advantages and disadvantages of RF power semiconductor oscillator?",
"What kind of field can be used?" and the difficulty of the market and application. Based
on these issues, this book explains the RF power semiconductors from the user's point
of view by covering a very wide range of fields.
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Introduction to RF Power Amplifier Design and Simulation fills a gap in the existing
literature by providing step-by-step guidance for the design of radio frequency (RF)
power amplifiers, from analytical formulation to simulation, implementation, and
measurement. Featuring numerous illustrations and examples of real-world engineering
applications, this book: Gives an overview of intermodulation and elaborates on the
difference between linear and nonlinear amplifiers Describes the high-frequency model
and transient characteristics of metal–oxide–semiconductor field-effect transistors
Details active device modeling techniques for transistors and parasitic extraction
methods for active devices Explores network and scattering parameters, resonators,
matching networks, and tools such as the Smith chart Covers power-sensing devices
including four-port directional couplers and new types of reflectometers Presents RF
filter designs for power amplifiers as well as application examples of special filter types
Demonstrates the use of computer-aided design (CAD) tools, implementing systematic
design techniques Blending theory with practice, Introduction to RF Power Amplifier
Design and Simulation supplies engineers, researchers, and RF/microwave
engineering students with a valuable resource for the creation of efficient, betterperforming, low-profile, high-power RF amplifiers.

This book contains the revised contributions of the 18 tutorial speakers at the
tenth AACD 2001 in Noordwijk, the Netherlands, April 24-26. The conference
was organized by Marcel Pelgrom, Philips Research Eindhoven, and Ed van
Tuijl, Philips Research Eindhoven and Twente University, Enschede, the
Netherlands. The program committee consisted of: Johan Huijsing, Delft
University of Technology Arthur van Roermund, Eindhoven University of
Technology Michiel Steyaert, Catholic University of Leuven The program was
concentrated around three main topics in analog circuit design. Each of these
topics has been covered by six papers. The three main topics are: Scalable
Analog Circuit Design High-Speed D/A Converters RF Power Amplifiers Other
topics covered before in this series: 2000 High-Speed Analog-to-Digital
Converters Mixed Signal Design PLL’s and Synthesizers 1999 XDSL and other
Communication Systems RF MOST Models Integrated Filters and Oscillators
1998 1-Volt- Electronics Mixed-Mode Systems Low-Noise and RF Power
Amplifiers for Telecommunication vii viii 1997 RF A-D Converters Sensor and
Actuator Interfaces Low-Noise Oscillators, PLL’s and Synthesizers 1996 RF
CMOS Circuit Design Bandpass Sigma Delta and other Converters Translinear
Circuits 1995 Low-Noise, Low-Power, Low-Voltage Mixed Mode with CAD Trials
Voltage, Current and Time References 1994 Low-Power Low Voltage Integrated
Filters Smart power 1993 Mixed-Mode A/D Design Sensor Interfaces
Communications Circuits 1992 Op Amps ADC’s Analog CAD We hope to serve
the analog design community with these series of books and plan to continue this
series in the future. Johan H.
This volume reviews approaches to and topologies of Ku-band transmitters. It
explores the advantages and disadvantages of these transmitters along with
critical design criteria necessary to enhance system performance. Readers will
learn to analyze, design and characterize transceiver modules.
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This is a one-stop guide for circuit designers and system/device engineers,
covering everything from CAD to reliability.
By 1990 the wireless revolution had begun. In late 2000, Mike Golio gave the
world a significant tool to use in this revolution: The RF and Microwave
Handbook. Since then, wireless technology spread across the globe with
unprecedented speed, fueled by 3G and 4G mobile technology and the
proliferation of wireless LANs. Updated to reflect this tremendous growth, the
second edition of this widely embraced, bestselling handbook divides its
coverage conveniently into a set of three books, each focused on a particular
aspect of the technology. Six new chapters cover WiMAX, broadband cable, bit
error ratio (BER) testing, high-power PAs (power amplifiers), heterojunction
bipolar transistors (HBTs), as well as an overview of microwave engineering.
Over 100 contributors, with diverse backgrounds in academic, industrial,
government, manufacturing, design, and research reflect the breadth and depth
of the field. This eclectic mix of contributors ensures that the coverage balances
fundamental technical issues with the important business and marketing
constraints that define commercial RF and microwave engineering. Focused
chapters filled with formulas, charts, graphs, diagrams, and tables make the
information easy to locate and apply to practical cases. The new format, three
tightly focused volumes, provides not only increased information but also ease of
use. You can find the information you need quickly, without wading through
material you don’t immediately need, giving you access to the caliber of data you
have come to expect in a much more user-friendly format.
Build high-performance, energy-efficient circuits with this cutting-edge guide to
designing, modeling, analysing, implementing and testing new mm-wave
systems.
Sample Text
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 presented are illustrated with several MMIC designs, including a
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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.
Easily design today’s wireless systems and circuits Design an entire radio
system from the ground up instead of relying on a simple plug-in selection of
circuits to be modified. Avoid an arduous trek through theory and mathematical
derivations. Cotter Sayre’s Complete Wireless Design covers wireless hardware
design more thoroughly than any other handbook —and does it without burying
you in math. This new guide from today’s bestselling wireless author gives you
all the skills you need to design wireless systems and circuits. If you want to
climb the learning curve with grace, and start designing what you need
immediately, this reasonably priced resource is your best choice. It’s certain to
be the most-used reference in your wireless arsenal for designing cutting-edge
filters, amplifiers, RF switches, oscillators, and more. You get: Simplified
calculations for impedance matching, analysis of wireless links, and completing a
frequency plan Real-world examples of designing with RFIC’s and MMIC’s Full
circuit and electromagnetic software simulations More
The RF front-end – antenna combination is a vital part of a mobile phone
because its performance is very relevant to the link quality between hand-set and
cellular network base-stations. The RF front-end performance suffers from
changes in operating environment, like hand-effects, that are often unpredictable.
Adaptive RF Front-Ends for Hand-Held Applications presents an analysis on the
impact of fluctuating environmental parameters. In order to overcome undesired
behavior two different adaptive control methods are treated that make RF frondends more resilient: adaptive impedance control, and adaptive power control.
Several adaptive impedance control techniques are discussed, using a priori
knowledge on matching network properties, in order to simplify robust
2-dimensional control. A generic protection concept is presented, based on
adaptive power control, which improves the ruggedness of a power amplifier or
preserves its linearity under extremes. It comprises over-voltage, overtemperature, and under-voltage protection.
The Acclaimed RF Microelectronics Best-Seller, Expanded and Updated for the
Newest Architectures, Circuits, and Devices Wireless communication has
become almost as ubiquitous as electricity, but RF design continues to challenge
engineers and researchers. In the 15 years since the first edition of this classic
text, the demand for higher performance has led to an explosive growth of RF
design techniques. In RF Microelectronics, Second Edition, Behzad Razavi
systematically teaches the fundamentals as well as the state-of-the-art
developments in the analysis and design of RF circuits and transceivers. Razavi
has written the second edition to reflect today’s RF microelectronics, covering
key topics in far greater detail. At nearly three times the length of the first edition,
the second edition is an indispensable tome for both students and practicing
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engineers. With his lucid prose, Razavi now Offers a stronger tutorial focus along
with hundreds of examples and problems Teaches design as well as analysis
with the aid of step-by-step design procedures and a chapter dedicated to the
design of a dual-band WiFi transceiver Describes new design paradigms and
analysis techniques for circuits such as low-noise amplifiers, mixers, oscillators,
and frequency dividers This edition’s extensive coverage includes brand new
chapters on mixers, passive devices, integer-N synthesizers, and fractional-N
synthesizers. Razavi’s teachings culminate in a new chapter that begins with
WiFi’s radio specifications and, step by step, designs the transceiver at the
transistor level. Coverage includes Core RF principles, including noise and
nonlinearity, with ties to analog design, microwave theory, and communication
systems An intuitive treatment of modulation theory and wireless standards from
the standpoint of the RF IC designer Transceiver architectures such as
heterodyne, sliding-IF, directconversion, image-reject, and low-IF topologies. Lownoise amplifiers, including cascode common-gate and commonsource topologies,
noise-cancelling schemes, and reactance-cancelling configurations Passive and
active mixers, including their gain and noise analysis and new mixer topologies
Voltage-controlled oscillators, phase noise mechanisms, and various VCO
topologies dealing with noisepower-tuning trade-offs All-new coverage of passive
devices, such as integrated inductors, MOS varactors, and transformers A
chapter on the analysis and design of phase-locked loops with emphasis on low
phase noise and low spur levels Two chapters on integer-N and fractional-N
synthesizers, including the design of frequency dividers Power amplifier
principles and circuit topologies along with transmitter architectures, such as
polar modulation and outphasing
Ultrasmall Radio Frequency and Micro-wave Microelectromechanical systems (RF
MEMs), such as switches, varactors, and phase shifters, exhibit nearly zero power
consumption or loss. For this reason, they are being developed intensively by
corporations worldwide for use in telecommunications equipment. This book acquaints
readers with the basics of RF MEMs and describes how to design practical circuits and
devices with them. The author, an acknowledged expert in the field, presents a range of
real-world applications and shares many valuable tricks of the trade.
A Comprehensive and Up-to-Date Treatment of RF and Microwave Transistor
Amplifiers This book provides state-of-the-art coverage of RF and microwave transistor
amplifiers, including low-noise, narrowband, broadband, linear, high-power, highefficiency, and high-voltage. Topics covered include modeling, analysis, design,
packaging, and thermal and fabrication considerations. Through a unique integration of
theory and practice, readers will learn to solve amplifier-related design problems
ranging from matching networks to biasing and stability. More than 240 problems are
included to help readers test their basic amplifier and circuit design skills-and more than
half of the problems feature fully worked-out solutions. With an emphasis on theory,
design, and everyday applications, this book is geared toward students, teachers,
scientists, and practicing engineers who are interested in broadening their knowledge of
RF and microwave transistor amplifier circuit design.
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STUDENT COMPANION SITE Every new copy of Stuart Wentworth's Applied
Electromagnetics comes with a registration code which allows access to the Student's
Book Companion Site. On the BCS the student will find: * Detailed Solutions to OddNumbered Problems in the text * Detailed Solutions to all Drill Problems from the text *
MATLAB code for all the MATLAB examples in the text * Additional MATLAB
demonstrations with code. This includes a Transmission Lines simulator created by the
author. * Weblinks to a vast array of resources for the engineering student. Go to
www.wiley.com/college/wentworth to link to Applied Electromagnetics and the Student
Companion Site. ABOUT THE PHOTO Passive RFID systems, consisting of readers
and tags, are expected to replace bar codes as the primary means of identification,
inventory and billing of everyday items. The tags typically consist of an RFID chip
placed on a flexible film containing a planar antenna. The antenna captures radiation
from the reader's signal to power the tag electronics, which then responds to the
reader's query. The PENI Tag (Product Emitting Numbering Identification Tag) shown,
developed by the University of Pittsburgh in a team led by Professor Marlin H. Mickle,
integrates the antenna with the rest of the tag electronics. RFID systems involve many
electomagnetics concepts, including antennas, radiation, transmission lines, and
microwave circuit components. (Photo courtesy of Marlin H. Mickle.)
CMOS (complementary metal oxide semiconductor) is a key digital integrated circuit
technology that is widely used throughout the wireless communications industry. This
resource offers guidance on designing CMOS RF integrated circuits. It provides design
details on elemental and advanced CMOS RF circuits.
RF Power Semiconductor Generator Application in Heating and Energy
UtilizationSpringer Nature
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