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Microwave tubes are vacuum electron devices used for the generation and
amplification of radio frequencies in the microwave range. An established technology
area, the use of tubes remains essential in the field today for high-power applications.
The culmination of the authorOCOs 50 years of industry experience, this authoritative
resource offers you a thorough understanding of the operations and major classes of
microwave tubes.Minimizing the use of advanced mathematics, the book places
emphasis on clear qualitative explanations of phenomena. This practical reference
serves as an excellent introduction for newcomers to the field and offers established
tube engineers a comprehensive refresher. Professionals find coverage of all major
tube classifications, including klystrons, traveling wave tubes (TWTs), magnetrons,
cross field amplifiers, and gyrotrons."
For years, surface acoustic wave (SAW) filters have been widely used as radio
frequency front-end filters and duplexers for mobile communication systems. Recently,
bulk acoustic wave (BAW) filters are gaining more popularly for their performance
benefits and are being utilized more and more in the design of today's cutting-edge
mobile devices and systems. This timely book presents a thorough overview of RF
BAW filters, covering a vast range of technologies, optimal device design, filter
topologies, packaging, fabrication processes, and high quality piezoelectric thin films.
Moreover, the book discusses the integration of BAW filters in RF systems.
After a review of PLL essentials, this uniquely comprehensive workbench guide takes
you step-by-step through operation principles, design procedures, phase noise
analysis, layout considerations, and CMOS realizations for each PLL building block.
You get full details on LC tank oscillators including modeling and optimization
techniques, followed by design options for CMOS frequency dividers covering flip-flop
implementation, the divider by 2 component, and other key factors. The book includes
design alternatives for phase detectors that feature methods to minimize jitter caused
by the dead zone effect. You also find a sample design of a fully integrated PLL for
WLAN applications that demonstrates every step and detail right down to the circuit
schematics and layout diagrams. Supported by over 150 diagrams and photos, this onestop toolkit helps you produce superior PLL designs faster, and deliver more effective
solutions for low-cost integrated circuits in all RF applications.
Providing a complete introduction to the state-of-the-art in high-speed digital testing
with automated test equipment (ATE), this practical resource is the first book focus
exclusively on this increasingly important topic. Featuring clear examples, this one-stop
reference covers all critical aspects of the subject, from high-speed digital basics, ATE
instrumentation for digital applications, and test and measurements, to production
testing, support instrumentation and text fixture design. This in-depth volume also
discusses at advanced ATE topics, such as multiplexing of ATE pin channels and
testing of high-speed bi-directional interfaces with fly-by approaches.
Written by an internationally recognized as an expert on the subject of microwave (MW)
tubes, this book presents and describes the many types of microwave tubes, and
despite competition from solid-state devices (those using GaN, SiC, et cetera), which
continue to be used widely and find new applications in defense, communications,
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medical, and industrial drying. Helix traveling wave tubes (TWTs), as well as coupled
cavity TWTs are covered. Klystrons, and how they work, are described, along with the
physics behind it and examples of devices and their uses. Vacuum electron devices are
explained in detail and examines the harsh environment that must exist in tubes if they
are to operate properly. The secondary emission process and its role in the operation of
crossed-field devices is also discussed. The design of collectors for linear-beam tubes,
including power dissipation and power recovery, are explored. Discussions of important
noise sources and techniques that can be used to minimize their effects are also
included. Presented in full color, this book contains a balance of practical and
theoretical material so that those new to microwave tubes as well as experienced
microwave tube technicians, engineers, and managers can benefit from its use.
Manufacturing systems, regardless of their size, have to work with scarce resources in
dynamic environments. Effective Resource Management in Manufacturing Systems
aims to provide methods for achieving effective resource allocation and to solve related
problems that occur daily and often generate cost overruns. This book will be bought by
postgraduate students of business, engineering and computer science as well as
researchers in these fields. It will also be of interest to practitioners in manufacturing
systems and operations managers in industry.
A practical guide to LTE design, test and measurement, this new edition has been
updated to include the latest developments This book presents the latest details on LTE
from a practical and technical perspective. Written by Agilent’s measurement experts, it
offers a valuable insight into LTE technology and its design and test challenges.
Chapters cover the upper layer signaling and system architecture evolution (SAE).
Basic concepts such as MIMO and SC-FDMA, the new uplink modulation scheme, are
introduced and explained, and the authors look into the challenges of verifying the
designs of the receivers, transmitters and protocols of LTE systems. The latest
information on RF and signaling conformance testing is delivered by authors
participating in the LTE 3GPP standards committees. This second edition has been
considerably revised to reflect the most recent developments of the technologies and
standards. Particularly important updates include an increased focus on LTE-Advanced
as well as the latest testing specifications. Fully updated to include the latest
information on LTE 3GPP standards Chapters on conformance testing have been
majorly revised and there is an increased focus on LTE-Advanced Includes new
sections on testing challenges as well as over the air MIMO testing, protocol testing and
the most up-to-date test capabilities of instruments Written from both a technical and
practical point of view by leading experts in the field
A modern mobile phone is a highly complex electronic system made up from a variety
of diverse sub-systems, all of which must work seamlessly together. Today's users
have very high expectations which set tough demands on manufacturers as they
introduce third generation technology. While quality, in terms of the phone's stability,
performance and behaviour on the network, originate from good design, the only way to
be sure of quality is by testing it. This makes testing a very important part of any mobile
phone's life cycle, from development through to manufacture and beyond, touching a
number of different disciplines and departments. Testing UMTS is divided in three
sections. Section One provides an overview of major types of testing and the
organisations and tasks involved. In particular it looks at what is involved in
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conformance testing and device certification. Section Two is more technical and looks
at the UMTS standard itself, working through the protocol layers. Future trends and
their impact on testing mobile devices are examined in Section Three, including the
emergence of new technologies both in the access network and the core network and
the evolution of new testing methodologies. Examines UMTS and the testing of UMTS
devices which are huge areas in the testing process Provides essential information on
processes and techniques for mobile phone testing Operation of the UMTS standard is
described from a test point of view Focuses on most important areas of the 3rdGeneration Partnership Project (3GPP) standard from a test perspective Offers advice
on products, services and resources that aid the testing process. This book is an ideal
text for engineers and managers who are either directly involved in the process of
testing UMTS mobiles, or who are looking for an understanding of what is involved in
testing. Professionals involved in the development of UMTS mobiles, integration and
verification, conformance testing, operator acceptance testing, manufacturing and
servicing will find this book indispensable.
All the above mentioned components contribute to enabling efficient production testing
of high-performance RF modules and systems using low-cost, low-speed ATE. The
contribution of each of these components in developing the efficient testing framework
is highlighted in Figure 1.
This authoritative new resource provides an overview and introduction to working with
RF, microwave, and high frequency components. From transmission lines, antennas,
millimeter waves, ferrites, hybrids, power dividers and filters, this book focuses on
practical, time-to-market issues to help with projects in the field. Keeping mathematics
to a minimum, this comprehensive volume is packed with over 700 illustrations that help
clarify key concepts. The reader will gain an in-depth understanding of the special
characteristics exploited in microwave and high frequency design. The book is also
used in industrial training courses.
Featuring invaluable input from industry-leading companies and highly-regarded
experts in the field, this first-of-its kind resource offers experienced engineers a
comprehensive understanding of the advanced topics in RF, SiP (system-in-package),
and SoC (system-on-a-chip) production testing that are critical to their work involving
semiconductor devices. The book covers key measurement concepts for
semiconductor device testing and assists engineers in explaining these concepts to
management to aid in the reduction of project cost, time, and resources. Based on realworld experience and packed with time-saving equations, this in-depth volume offers
professionals practical information on essential topics that have never been presented
in a single reference before.
This volume, RF and Microwave Applications and Systems, includes a wide range of
articles that discuss RF and microwave systems used for communication and radar and
heating applications. Commercial, avionics, medical, and military applications are
addressed. An overview of commercial communications systems is provided. Past,
current, and emerging cellular systems, navigation systems, and satellite-based
systems are discussed. Specific voice and data commercial systems are investigated
more thoroughly in individual chapters that follow. Detailed discussions of military
electronics, avionics, and radar (both military and automotive) are provided in separate
chapters. A chapter focusing on FR/microwave energy used for therapeutic medicine is
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also provided. Systems considerations including thermal, mechanical, reliability, power
management, and safety are discussed in separate chapters. Engineering processes
are also explored in articles about corporate initiatives, cost modeling, and design
reviews. The book closes with a discussion of the underlying physics of electromagnetic
propagation and interference. In addition to new chapters on WiMAX and broadband
cable, nearly every existing chapter features extensive updates and several were
completely rewritten to reflect the massive changes areas such as radio navigation and
electronic warfare.
The recent shift in focus from defense and government work to commercial wireless
efforts has caused the job of the typical microwave engineer to change dramatically.
The modern microwave and RF engineer is expected to know customer expectations,
market trends, manufacturing technologies, and factory models to a degree that is
unprecedented in the
This book describes several techniques to address variation-related design challenges
for analog blocks in mixed-signal systems-on-chip. The methods presented are results
from recent research works involving receiver front-end circuits, baseband filter
linearization, and data conversion. These circuit-level techniques are described, with
their relationships to emerging system-level calibration approaches, to tune the
performances of analog circuits with digital assistance or control. Coverage also
includes a strategy to utilize on-chip temperature sensors to measure the signal power
and linearity characteristics of analog/RF circuits, as demonstrated by test chip
measurements. Describes a variety of variation-tolerant analog circuit design examples,
including from RF front-ends, high-performance ADCs and baseband filters; Includes
built-in testing techniques, linked to current industrial trends; Balances digitally-assisted
performance tuning with analog performance tuning and mismatch reduction
approaches; Describes theoretical concepts as well as experimental results for test
chips designed with variation-aware techniques.
This comprehensive resource provides a thorough introduction to the principles of
electronic circuits operating in the radio, microwave, and millimeter-wave frequency
ranges. The book highlights the fundamental physical laws of classical
electromagnetics using a foundation of Maxwell’s equations to give insight into the
operating principles of circuit elements of all kinds, from lumped elements to
transmission lines, waveguides, optical fibers, and quasi-optical structures. Standard
passive system components like filters, splitters, couplers, hybrids, baluns, and
antennas are explained to acclimate the reader to considering multiple technological
solutions for common design problems. A basic overview of active circuit designs, such
as amplifiers, mixers, and multipliers is also provided, along with discussion of the
performance characteristics of electronic systems, including noise and linearity.
Emphasis is placed on visualization and understanding of how and why electronic
circuits of all frequencies are built and operate the way they do. Readers learn how to
match an amplifier for optimum noise performance over the broadest bandwidth with
the fewest number of elements and how to visualize the coupling of various modes in a
mixed waveguide-type structure and avoid resonances due to trapped, higher-order
modes. The book provides the tools needed to design and optimize a launcher from
microstrip into waveguide, and whether the best characteristics can be achieved by
incorporating matching elements in the microstrip section, the waveguide section, or
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both. Packed with references and examples, readers learn not only how to do the math
but what the math means.
Get the expert advise you need to shrink handling costs, reduce downtime and improve
efficiency in plant operations! You'll use this comprehensive handbook during post
design, process selection and planning, for establishing quality controls, tests, and
measurements, to streamline production, and for managerial decision-making on capital
investments and new automated systems.
This unique first-of-its-kind resource provides practical coverage of the design and
implementation of frequency measurement receivers, which aid in identifying unknown
signals. The technologies used in frequency measurement interferometry-based ondelay lines and filters are explored in this book. Practitioners also find concrete
examples of microwave photonics implementations. The designs and concepts that
cover conventional photonic instantaneous frequency measurement (IFM) circuits are
explained. This book provides details on new designs for microwave photonic circuits
and reconfigurable frequency measurement (RFM) circuits using diodes and
MicroElectroMechanical Systems (MEMS). This book explains the many diverse
applications of frequency measurement that are used in defense, radar, and
communications. The instrumentation used to perform frequency measurements is
explained, including the use of block analysis for network and spectrum analyzers and
calibration techniques. Readers learn the advantages of using frequency measurement
based on microwave/RF techniques, including immunity to electromagnetic
interference, low loss, compatibility with fiber signal distribution, and parallel processing
signals. Moreover, readers gain insight into the future of frequency measurement
receivers. The book examines both the underpinnings and the implementation of
frequency measurement receivers using many diverse technological platforms.
Take advantage of the widest possible range of filtering techniques and still keep
design time to a minimum with this book and CD-ROM toolkit. The practical knowledge
presented in the book enables you to take control of your projects, using the filter
coefficients included on the CD-ROM. You get 260 digital filters that are ready to use
and have been fully characterized in terms of their frequency response, step response,
impulse response, and pass band characteristics. Performance parameters such as
step response rise time, overshoot, settling time, dc accuracy, and those related to
noise propagation through the filter have been tabulated to allow you full control of your
filtering application.
This book provides a comprehensive discussion of automatic testing, diagnosis and
tuning of analogue, mixed-signal and RF integrated circuits, and systems in a single
source. The book contains eleven chapters written by leading researchers worldwide.
As well as fundamental concepts and techniques, the book reports systematically the
state of the arts and future research directions of these areas. A complete range of
circuit components are covered and test issues are also addressed from the SoC
perspective.
Technological advances have created a need for the merger and rethinking of past
testing approaches for wireless equipment. This first-of-its-kind resource offers
professionals an in-depth overview of cutting-edge RF (radio frequency) and SOC
(system on a chip) product testing for wireless communications.
This new resource presents readers with all relevant information and comprehensive
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design methodology of wideband amplifiers. This book specifically focuses on
distributed amplifiers and their main components, and presents numerous RF and
microwave applications including well-known historical and recent architectures,
theoretical approaches, circuit simulation, and practical implementation techniques. A
great resource for practicing designers and engineers, this book contains numerous
well-known and novel practical circuits, architectures, and theoretical approaches with
detailed description of their operational principles.

Highlighting the challenges RF and microwave circuit designers face in their dayto-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.
This book will introduce design methodologies, known as Built-in-Self-Test (BiST)
and Built-in-Self-Calibration (BiSC), which enhance the robustness of radio
frequency (RF) and millimeter wave (mmWave) integrated circuits (ICs). These
circuits are used in current and emerging communication, computing, multimedia
and biomedical products and microchips. The design methodologies presented
will result in enhancing the yield (percentage of working chips in a high volume
run) of RF and mmWave ICs which will enable successful manufacturing of such
microchips in high volume.
This updated and expanded new edition equips students with a thorough
understanding of the state-of-the-art in radio frequency (RF) design and the
practical knowledge and skills needed in industry. Introductory and advanced
topics are covered in-depth, with clear step-by-step explanations, including core
topics such as RF components, signals and systems, two-ports, noise, distortion,
low-noise amplifiers, power amplifiers, and transceiver architectures. New
material has been added on wave propagation, skin effect, antennas, mixers and
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oscillators, and digital PAs and transmitters. Two new chapters detail the analysis
and design of RF and IF filters (including SAW and FBAR duplexers and N-path
filters), phase-locked loops, frequency synthesizers, digital PLLs, and frequency
dividers. Theory is linked to practice through real-world applications, practical
design examples, and exploration of the pros and cons of various topologies.
Over 250 homework problems are included, with solutions and lecture slides for
instructors available online. With its uniquely practical and intuitive approach, this
is an essential text for graduate courses on RFICs and a useful reference for
practicing engineers.
This book presents case studies to illustrate that careful modeling of the
assembly characteristics and layout details is required to bring simulations and
measurements into agreement. Engineers learn how to use a proper combination
of isolation structures and circuit techniques to make analog/RF circuits more
immune to substrate noise. Topics include substrate noise propagation, passive
isolation structures, noise couple in active devices, measuring the coupling
mechanisms in analog/RF circuits, prediction of the impact of substrate noise on
analog/RF circuits, and noise coupling in analog/RF systems.
Handbook of Microwave Component Measurements Second Edition is a fully
updated, complete reference to this topic, focusing on the modern measurement
tools, such as a Vector Network Analyzer (VNA), gathering in one place all the
concepts, formulas, and best practices of measurement science. It includes basic
concepts in each chapter as well as appendices which provide all the detail
needed to understand the science behind microwave measurements. The book
offers an insight into the best practices for ascertaining the true nature of the
device-under-test (DUT), optimizing the time to setup and measure, and to the
greatest extent possible, remove the effects of the measuring equipment from
that result. Furthermore, the author writes with a simplicity that is easily
accessible to the student or new engineer, yet is thorough enough to provide
details of measurement science for even the most advanced applications and
researchers. This welcome new edition brings forward the most modern
techniques used in industry today, and recognizes that more new techniques
have developed since the first edition published in 2012. Whilst still focusing on
the VNA, these techniques are also compatible with other vendor's advanced
equipment, providing a comprehensive industry reference.
Wireless and mobile communications is a fast-growing area and has an
enormous impact on almost every aspect of our daily lives. This book examines
integrated circuits, systems and transceivers for wireless and mobile
communications. It covers the most recent developments in key RF, IF,
analogue, mixed-signal components and single-chip transceivers in CMOS
technology, a preferred technology for system-on-chip design. The book takes a
top-down approach from wireless communications systems, mobile
terminals/transceivers, to constituent blocks, and systematically covers the whole
range of analogue, mixed-signal, baseband, IT and RF circuits.
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The CLIC Power Extraction and Transfer Structure (PETS) is a passive
microwave device in which bunches of the drive beam interact with the
impedance of the periodically loaded waveguide and generate RF power for the
main linac accelerating structure. The demands on the high power production (?
150 MW) and the needs to transport the 100 A drive beam for about 1 km without
losses, makes the PETS design rather unique and the operation very
challenging. In the coming year, an intense PETS testing program will be
implemented. The target is to demonstrate the full performance of the PETS
operation. The testing program overview and test results available to date are
presented.
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.
Short-range Wireless Communication, Third Edition, describes radio theory and
applications for wireless communication with ranges of centimeters to hundreds of
meters. Topics covered include radio wave propagation, the theory of antennas and
transmission lines, architectures of transmitters, and radio system design guidelines as
a function of basic communication parameters, such as sensitivity, noise and
bandwidth. Topics new to this edition include MIMO, metamaterials, inductance
coupling for loop antennas, very high throughput Wi-Fi specifications, Bluetooth Low
Energy, expanded coverage of RFID, wireless security, location awareness, wireless
sensor networks, Internet of Things, millimeter wave and optical short-range
communications, body area networks, energy harvesting, and more. Engineers,
programmers, technicians and sales management personnel who support short-range
wireless products will find the book a comprehensive and highly readable source to
boost on-the-job performance and satisfaction. Presents comprehensive, up-to-date
coverage of short-range wireless technologies Provides an in-depth explanation of
wave propagation and antennas Describes communication system components and
specifications, including transmitters, receivers, frequency synthesizers, sensitivity,
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noise, distortion, and more Includes an introduction to error detection and correction
Production Testing of RF and System-on-a-chip Devices for Wireless
CommunicationsArtech House
The leading professional guide to RF and microwave safety issues. A practical
handbook for all involved in electronic design and safety assessment, RF and
Microwave Radiation Safety covers the problems of RF safety management, including
the use of measuring instruments and methods, radiation hazards and risks resulting
from electromagnetic interference, as well as reviewing current safety standards and
the implications for RF design. The second edition takes into account a wide range of
technical and legislative changes, and has been revised in line with the latest EU and
international standards. Issues raised by increasing levels of microwave pollution from
mobile phones and other sources are also confronted. New material covers:
International Radiological Protection Commission (IRPC): new recommendations
published in 1998 European Broadcasting Union (EBU)'s new guide EU Physical
Agents Directive and Machines Directive (both of which cover radio transmitters) UK
National Radiological Protection Board (UKNRPB) new guidance on safety levels
Covers radiation hazards and risks resulting from electromagnetic interference Leading
professional guide to RF and microwave safety issues Revised in line with the latest the
EU and international standards
This comprehensive resource explains the theory of RF circuits and systems and the
practice of designing them. The fundamentals for linear and low noise amplifier
designs, including the S and noise parameters and their applications in amplifier
designs and matching network designs using the Smith chart are covered. Theories of
RF power amplifiers and high efficiency power amplifiers are also explained. The
underpinnings of wireless communications systems as well as passive components
commonly used in RF circuits and measurements are discussed. RF measurement
techniques and RF switches are also presented. The book explores stability criteria and
the invariant property of lossless networks and includes detailed theoretical treatments.
The basic concepts and techniques covered in this book are routinely used in today's
engineering practice, especially from the perspective of printed circuit board (PCB)
based RF circuit design and system integration. Intended for practicing engineers and
circuit designers, this book focuses on practical topics in circuit design and
measurement techniques. It bridges the gap between academic materials and real
circuit designs using real circuit examples and practical tips. Readers develop a
numerical feel for RF problems as well as awareness of the concepts of design for cost
and design for manufacturing, which is a critical skill set for today's engineers working
in an environment of commercial product development.
This authoritative new resource presents practical techniques for optimizing RF and
microwave circuits for applications in radar systems design with an emphasis on current
and emerging technologies. Professionals learn how to design RF components for
radar systems and how to choose appropriate materials and packaging methods. This
book explains how to integrate components while avoiding higher-level assembly
issues and troubleshooting problems on the measurement bench. Theory and practical
information are provided while addressing topics ranging from heat removal to digital
circuit integration. This book is divided into three sections: the first section introduces
the basics of microwave design, including transmission line theory and common
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materials used in RF circuits. The methods for creating accurate device models for both
passive and active circuits are presented. The second part details the design of power
amplifiers, low noise amplifiers, and passive elements. Both conventional and state-ofthe-art design techniques are included with ample ‘tips and tricks.’ The last section
concludes with a focus on component integration providing details on design methods
for military operations, high manufacturing yield, and preventing measurement issues.
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