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Focussing on micro- and nanoelectronics design and technology, this book provides thorough analysis and demonstration, starting
from semiconductor devices to VLSI fabrication, designing (analog and digital), on-chip interconnect modeling culminating with
emerging non-silicon/ nano devices. It gives detailed description of both theoretical as well as industry standard HSPICE, Verilog,
Cadence simulation based real-time modeling approach with focus on fabrication of bulk and nano-devices. Each chapter of this
proposed title starts with a brief introduction of the presented topic and ends with a summary indicating the futuristic aspect
including practice questions. Aimed at researchers and senior undergraduate/graduate students in electrical and electronics
engineering, microelectronics, nanoelectronics and nanotechnology, this book: Provides broad and comprehensive coverage from
Microelectronics to Nanoelectronics including design in analog and digital electronics. Includes HDL, and VLSI design going into
the nanoelectronics arena. Discusses devices, circuit analysis, design methodology, and real-time simulation based on industry
standard HSPICE tool. Explores emerging devices such as FinFETs, Tunnel FETs (TFETs) and CNTFETs including their circuit co-
designing. Covers real time illustration using industry standard Verilog, Cadence and Synopsys simulations.
This Second Edition provides all the required information for a course in modern device electronics taken by undergraduate
electrical engineers. Offers major new coverage of silicon technology, adds several topics in basic semiconductor physics not
treated previously, and introduces Hall-effect sensors. The chapters on MOSFET have been entirely updated, focusing on mobility
variations and threshold-voltage dependence. Additional topics include VLSI devices, short channel effects, and computer
modeling.
Power consumption has become a major design consideration for battery-operated, portable systems as well as high-
performance, desktop systems. Strict limitations on power dissipation must be met by the designer while still meeting ever higher
computational requirements. A comprehensive approach is thus required at all levels of system design, ranging from algorithms
and architectures to the logic styles and the underlying technology. Potentially one of the most important techniques involves
combining architecture optimization with voltage scaling, allowing a trade-off between silicon area and low-power operation.
Architectural optimization enables supply voltages of the order of 1 V using standard CMOS technology. Several techniques can
also be used to minimize the switched capacitance, including representation, optimizing signal correlations, minimizing spurious
transitions, optimizing sequencing of operations, activity-driven power down, etc. The high- efficiency of DC-DC converter circuitry
required for efficient, low-voltage and low-current level operation is described by Stratakos, Sullivan and Sanders. The application
of various low-power techniques to a chip set for multimedia applications shows that orders-of-magnitude reduction in power
consumption is possible. The book also features an analysis by Professor Meindl of the fundamental limits of power consumption
achievable at all levels of the design hierarchy. Svensson, of ISI, describes emerging adiabatic switching techniques that can
break the CV2f barrier and reduce the energy per computation at a fixed voltage. Srivastava, of AT&T, presents the application of
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aggressive shut-down techniques to microprocessor applications.
Essential reading for experts in the field of RF circuit design and engineers needing a good reference. This book provides
complete design procedures for multiple-pole Butterworth, Chebyshev, and Bessel filters. It also covers capacitors, inductors, and
other components with their behavior at RF frequencies discussed in detail. Provides complete design procedures for multiple-pole
Butterworth, Chebyshev, and Bessel filters Covers capacitors, inductors, and other components with their behavior at RF
frequencies discussed in detail
Signals and Systems Using MATLAB, Third Edition, features a pedagogically rich and accessible approach to what can commonly
be a mathematically dry subject. Historical notes and common mistakes combined with applications in controls, communications
and signal processing help students understand and appreciate the usefulness of the techniques described in the text. This new
edition features more end-of-chapter problems, new content on two-dimensional signal processing, and discussions on the state-of-
the-art in signal processing. Introduces both continuous and discrete systems early, then studies each (separately) in-depth
Contains an extensive set of worked examples and homework assignments, with applications for controls, communications, and
signal processing Begins with a review on all the background math necessary to study the subject Includes MATLAB® applications
in every chapter
Market_Desc: · Engineers· Managers· Technicians About The Book: The book describes the operating principles of analog MOS
integrated circuits and how to design and use such circuits. The initial section explores general properties of analog MOS
integrated circuits and the math and physics background required. The remainder of the book is devoted to the design of circuits. It
includes such devices as switched-capacitor filters, analog-to-digital and digital-to-analog converters, amplifiers, modulators,
oscillators, and others. Tables and numerical design examples clarify the step-by-step processes involved. An Instructor's Manual
presenting detailed solutions to all the problems in the book is available from the Wiley editorial department.
Some basic knowledge of electronics is assumed, but the essential features of RF are fully described, including the important topic
of receiver dynamic which is often overlooked in basic textbooks. The theory and circuit descriptions are geared towards genuine
design applications rather than the oversimiplifications and skeleton circuits of many college texts. During his career, the late Joe
Carr was one of the world's leading writers on electronics and radio, and an authority on the design and use of RF systems.
Whether you are looking for a complete self-study course in RF technology, or a concise reference text to dip into, this book has
the solution. A complete course in understanding and designing RF circuits Practical design knowhow from a world-class author
Discover a fresh approach to efficient and insight-driven analog integrated circuit design in nanoscale-CMOS with this hands-on guide. Expert
authors present a sizing methodology that employs SPICE-generated lookup tables, enabling close agreement between hand analysis and
simulation. This enables the exploration of analog circuit tradeoffs using the gm/ID ratio as a central variable in script-based design flows, and
eliminates time-consuming iterations in a circuit simulator. Supported by downloadable MATLAB code, and including over forty detailed
worked examples, this book will provide professional analog circuit designers, researchers, and graduate students with the theoretical know-
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how and practical tools needed to acquire a systematic and re-use oriented design style for analog integrated circuits in modern CMOS.
Discover the concepts, architectures, components, tools, and techniques needed to design millimeter-wave circuits for current and emerging
wireless system applications. Focusing on applications in 5G, connectivity, radar, and more, leading experts in radio frequency integrated
circuit (RFIC) design provide a comprehensive treatment of cutting-edge physical-layer technologies for radio frequency (RF) transceivers -
specifically RF, analog, mixed-signal, and digital circuits and architectures. The full design chain is covered, from system design requirements
through to building blocks, transceivers, and process technology. Gain insight into the key novelties of 5G through authoritative chapters on
massive MIMO and phased arrays, and learn about the very latest technology developments, such as FinFET logic process technology for
RF and millimeter-wave applications. This is an essential reading and an excellent reference for high-frequency circuit designers in both
academia and industry.
The benefits and success of multi-carrier (MC) modulation on one side and the flexibility offered by the spread spectrum (SS) technique on
the other side have motivated many researchers to investigate the combination of both techniques since 1993. This combination known as
multi-carrier spread spectrum (MC-SS) benefits from the advantages of both systems and offers high flexibility, high spectral efficiency,
simple detection strategies, narrow-band interference rejection capability, etc. The basic principle of this combination is straightforward: The
spreading is performed as direct sequence spread spectrum (DS-SS) but instead of transmitting the chips over a single carrier, several sub-
carriers are employed. The MC modulation and demodulation can easily be realized in the digital domain by performing IFFT and FFT
operations. The separation of the users' signals can be performed in the code domain. MC-SS systems can perform the spreading in
frequency direction, which allows for simple signal detection strategies. Since 1993, MC-SS has been deeply studied and new alternative
solutions have been proposed. Meanwhile, deep system analysis and comparison with DS-CDMA have been performed that show the
superiority of MC-CDMA.
This book provides the advanced issues of FPGA design as the underlying theme of the work. In practice, an engineer typically needs to be
mentored for several years before these principles are appropriately utilized. The topics that will be discussed in this book are essential to
designing FPGA's beyond moderate complexity. The goal of the book is to present practical design techniques that are otherwise only
available through mentorship and real-world experience.
By helping students develop an intuitive understanding of the subject, Microelectronics teaches them to think like engineers. The second
edition of Razavi’s Microelectronics retains its hallmark emphasis on analysis by inspection and building students’ design intuition, and it
incorporates a host of new pedagogical features that make it easier to teach and learn from, including: application sidebars, self-check
problems with answers, simulation problems with SPICE and MULTISIM, and an expanded problem set that is organized by degree of
difficulty and more clearly associated with specific chapter sections.
Using a modern, pedagogical approach, this textbook gives students and engineers a comprehensive and rigorous knowledge of CMOS
phase-locked loop (PLL) design for a wide range of applications. It features intuitive presentation of theoretical concepts, built up gradually
from their simplest form to more practical systems; broad coverage of key topics, including oscillators, phase noise, analog PLLs, digital
PLLs, RF synthesizers, delay-locked loops, clock and data recovery circuits, and frequency dividers; tutorial chapters on high-performance
oscillator design, covering fundamentals to advanced topologies; and extensive use of circuit simulations to teach design mentality, highlight
design flaws, and connect theory with practice. Including over 200 thought-provoking examples highlighting best practices and common
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pitfalls, 250 end-of-chapter homework problems to test and enhance the readers' understanding, and solutions and lecture slides for
instructors, this is the perfect text for senior undergraduate and graduate-level students and professional engineers who want an in-depth
understanding of PLL design.
A transistor-level, design-intensive overview of high speed and high frequency monolithic integrated circuits for wireless and broadband
systems from 2 GHz to 200 GHz, this comprehensive text covers high-speed, RF, mm-wave, and optical fibre circuits using nanoscale
CMOS, SiGe BiCMOS, and III-V technologies. Step-by-step design methodologies, end-of chapter problems, and practical simulation and
design projects are provided, making this an ideal resource for senior undergraduate and graduate courses in circuit design. With an
emphasis on device-circuit topology interaction and optimization, it gives circuit designers and students alike an in-depth understanding of
device structures and process limitations affecting circuit performance.
This book, first published in 2004, is an expanded and revised edition of Tom Lee's acclaimed RFIC text.
Featuring an extensive 40 page tutorial introduction, this carefully compiled anthology of 65 of the most important papers
on phase-locked loops and clock recovery circuits brings you comprehensive coverage of the field-all in one self-
contained volume. You'll gain an understanding of the analysis, design, simulation, and implementation of phase-locked
loops and clock recovery circuits in CMOS and bipolar technologies along with valuable insights into the issues and trade-
offs associated with phase locked systems for high speed, low power, and low noise.
The ultimate practical resource for today's RF system design professionals Radio frequency components and circuits
form the backbone of today's mobile and satellite communications networks. Consequently, both practicing and aspiring
industry professionals need to be able to solve ever more complex problems of RF design. Blending theoretical rigor with
a wealth of practical expertise, Practical RF System Design addresses a variety of complex, real-world problems that
system engineers are likely to encounter in today's burgeoning communications industry with solutions that are not easily
available in the existing literature. The author, an expert in the field of RF module and system design, provides powerful
techniques for analyzing real RF systems, with emphasis on some that are currently not well understood. Combining
theoretical results and models with examples, he challenges readers to address such practical issues as: * How standing
wave ratio affects system gain * How noise on a local oscillator will affect receiver noise figure and desensitization * How
to determine the dynamic range of a cascade from module specifications * How phase noise affects system performance
and where it comes from * How intermodulation products (IMs) predictably change with signal amplitude, and why they
sometimes change differently An essential resource for today's RF system engineers, the text covers important topics in
the areas of system noise and nonlinearity, frequency conversion, and phase noise. Along with a wealth of practical
examples using MATLAB(r) and Excel, spreadsheets are available for download from an FTP Web site to help readers
apply the methods outlined in this important resource.
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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 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. Low-noise 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
For Electrical Engineering courses in analog layout or professional layout designers. This text covers the issues involved
in successfully laying out analog integrated circuits. Hastings provides clear guidance and does not stress theoretical
physics or mathematical analysis of layouts. He emphasizes cross- sections of devices and carrier-based models of
device operation as compared to the more common geometric and schematic representation of devices.
"The increasing demand for high-speed transport of data has revitalized optical communications, leading to extensive
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work on high-speed device and circuit design. This book deals with the design of high-speed integrated circuits for optical
communicationtransceivers.Building upon a detailed understanding of optical devices, the book describes the analysis
and design of critical building blocks, such as transimpedance and limiting amplifiers, laser drivers, phase-locked loops,
oscillators, clock and datarecovery circuits, and multiplexers.This second edition of this best selling textbook has been
updated to provide information on the latest developments in the field"--
This modern, pedagogic textbook from leading author Behzad Razavi provides a comprehensive and rigorous
introduction to CMOS PLL design, featuring intuitive presentation of theoretical concepts, extensive circuit simulations,
over 200 worked examples, and 250 end-of-chapter problems. The perfect text for senior undergraduate and graduate
students.
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.
Fundamentals of Microelectronics, 2nd Edition is designed to build a strong foundation in both design and analysis of electronic circuits this
text offers conceptual understanding and mastery of the material by using modern examples to motivate and prepare readers for advanced
courses and their careers. The books unique problem-solving framework enables readers to deconstruct complex problems into components
that they are familiar with which builds the confidence and intuitive skills needed for success.
The fourth edition of CMOS Digital Integrated Circuits: Analysis and Design continues the well-established tradition of the earlier editions by
offering the most comprehensive coverage of digital CMOS circuit design, as well as addressing state-of-the-art technology issues highlighted
by the widespread use of nanometer-scale CMOS technologies. In this latest edition, virtually all chapters have been re-written, the transistor
model equations and device parameters have been revised to reflect the sigificant changes that must be taken into account for new
technology generations, and the material has been reinforced with up-to-date examples. The broad-ranging coverage of this textbook starts
with the fundamentals of CMOS process technology, and continues with MOS transistor models, basic CMOS gates, interconnect effects,
dynamic circuits, memory circuits, arithmetic building blocks, clock and I/O circuits, low power design techniques, design for manufacturability
and design for testability.
The invariable motif for analog design is to explore the new circuit topologies, architectures and CAD technologies to overcome the design
challenges coming from the new applications and new fabrication technologies. In this book, a new architecture for a SAR ADC is proposed
to eliminate the process mismatches and minimize the errors. A collection of DG-MOSFET based analog/RFICs present the excellent
performance; the automated system for a passive filter circuits design is presented with the local searching engaging; interval analysis is
used to solve some problems for linear and nonlinear analog circuits and a symbolic method is proposed to solve the testability problem.
Nichols and Lekkas uncover the threats and vunerablilities unique to the wireless communication, telecom, broadband, and satellite markets.
They provide an overview of current commercial security solutions available on the open market.
This book provides the most comprehensive and in-depth coverage of the latest circuit design developments in RF CMOS technology. It is a
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practical and cutting-edge guide, packed with proven circuit techniques and innovative design methodologies for solving challenging
problems associated with RF integrated circuits and systems. This invaluable resource features a collection of the finest design practices that
may soon drive the system-on-chip revolution. Using this book's state-of-the-art design techniques, one can apply existing technologies in
novel ways and to create new circuit designs for the future.
Pozar's new edition of Microwave Engineering includes more material on active circuits, noise, nonlinear effects, and wireless systems.
Chapters on noise and nonlinear distortion, and active devices have been added along with the coverage of noise and more material on
intermodulation distortion and related nonlinear effects. On active devices, there's more updated material on bipolar junction and field effect
transistors. New and updated material on wireless communications systems, including link budget, link margin, digital modulation methods,
and bit error rates is also part of the new edition. Other new material includes a section on transients on transmission lines, the theory of
power waves, a discussion of higher order modes and frequency effects for microstrip line, and a discussion of how to determine unloaded.
With the exponential growth of the number of Internet nodes, the volume of the data transported on the backbone has
increased with the same trend. The load of the global Internet backbone will soon increase to tens of terabits per second.
This indicates that the backbone bandwidth requirements will increase by a factor of 50 to 100 every seven years.
Transportation of such high volumes of data requires suitable media with low loss and high bandwidth. Among the
available transmission media, optical fibers achieve the best performance in terms of loss and bandwidth. High-speed
data can be transported over hundreds of kilometers of single-mode fiber without significant loss in signal integrity. These
fibers progressively benefit from reduction of cost and improvement of perf- mance. Meanwhile, the electronic interfaces
used in an optical network are not capable of exploiting the ultimate bandwidth of the fiber, limiting the throughput of the
network. Different solutions at both the system and the circuit levels have been proposed to increase the data rate of the
backbone. System-level solutions are based on the utilization of wave-division multiplexing (WDM), using different colors
of light to transmit s- eral sequences simultaneously. In parallel with that, a great deal of effort has been put into
increasing the operating rate of the electronic transceivers using highly-developed fabrication processes and novel c- cuit
techniques.
This advanced text and reference covers the design and implementation of integrated circuits for analog-to-digital and
digital-to-analog conversion. It begins with basic concepts and systematically leads the reader to advanced topics,
describing design issues and techniques at both circuit and system level. Gain a system-level perspective of data
conversion units and their trade-offs with this state-of-the art book. Topics covered include: sampling circuits and
architectures, D/A and A/D architectures; comparator and op amp design; calibration techniques; testing and
characterization; and more!
An up-to-date, comprehensive guide for advanced electrical engineering studentsand electrical engineers working in the
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IC and optical industries This book covers the major transimpedance amplifier (TIA) topologies and their circuit
implementations for optical receivers. This includes the shunt-feedback TIA, common-base TIA, common-gate TIA,
regulated-cascode TIA, distributed-amplifier TIA, nonresistive feedback TIA, current-mode TIA, burst-mode TIA, and
analog-receiver TIA. The noise, transimpedance, and other performance parameters of these circuits are analyzed and
optimized. Topics of interest include post amplifiers, differential vs. single-ended TIAs, DC input current control, and
adaptive transimpedance. The book features real-world examples of TIA circuits for a variety of receivers (direct
detection, coherent, burst-mode, etc.) implemented in a broad array of technologies (HBT, BiCMOS, CMOS, etc.). The
book begins with an introduction to optical communication systems, signals, and standards. It then moves on to
discussions of optical fiber and photodetectors. This discussion includes p-i-n photodetectors; avalanche photodetectors
(APD); optically preamplified detectors; integrated detectors, including detectors for silicon photonics; and detectors for
phase-modulated signals, including coherent detectors. This is followed by coverage of the optical receiver at the system
level: the relationship between noise, sensitivity, optical signal-to-noise ratio (OSNR), and bit-error rate (BER) is
explained; receiver impairments, such as intersymbol interference (ISI), are covered. In addition, the author presents TIA
specifications and illustrates them with example values from recent product data sheets. The book also includes: Many
numerical examples throughout that help make the material more concrete for readers Real-world product examples that
show the performance of actual IC designs Chapter summaries that highlight the key points Problems and their solutions
for readers who want to practice and deepen their understanding of the material Appendices that cover communication
signals, eye diagrams, timing jitter, nonlinearity, adaptive equalizers, decision point control, forward error correction
(FEC), and second-order low-pass transfer functions Analysis and Design of Transimpedance Amplifiers for Optical
Receivers belongs on the reference shelves of every electrical engineer working in the IC and optical industries. It also
can serve as a textbook for upper-level undergraduates and graduate students studying integrated circuit design and
optical communication.
This book discusses design techniques, layout details and measurements of several key analog building blocks that
currently limit the performance of 5G and E-Band transceivers implemented in deep-scaled CMOS. The authors present
recent developments in low-noise quadrature VCOs and tunable inductor-less frequency dividers. Moreover, the design
of low-loss broadband transformer-based filters that realize inter-stage matching, power division/combining and
impedance transformation is discussed in great detail. The design and measurements of a low-noise amplifier, a
downconverter and a highly-linear power amplifier that leverage the proposed techniques are shown. All the prototypes
were realized in advanced nanometer scaled CMOS technologies without RF thick to metal option.
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A team of world-class contributors present you with authoritative guidance on the latest evaluation, diagnosis, and
rehabilitation approaches for a full range of musculoskeletal problems. The result is an indispensable guide to planning
effective rehabilitation and ensuring optimal post-surgical outcomes for the most common injuries to the joints and
muscular system. Differential diagnosis included at the beginning of each chapter for quick and accurate diagnosis of
musculoskeletal conditions Assess a body joint's range quickly with the regional assessment boxes in every chapter Find
information easily with new portrait oriented rehabilitation protocols
Johan H. Huijsing This book contains 18 tutorial papers concentrated on 3 topics, each topic being covered by 6 papers.
The topics are: Low-Noise, Low-Power, Low-Voltage Mixed-Mode Design with CAD Tools Voltage, Current, and Time
References The papers of this book were written by top experts in the field, currently working at leading European and
American universities and companies. These papers are the reviewed versions of the papers presented at the Workshop
on Advances in Analog Circuit Design. which was held in Villach, Austria, 26-28 April 1995. The chairman of the
Workshop was Dr. Franz Dielacher from Siemens, Austria. The program committee existed of Johan H. Huijsing from the
Delft University of Technology, Prof.Willy Sansen from the Catholic University of Leuven, and Dr. Rudy 1. van der
Plassche from Philips Eindhoven. This book is the fourth of aseries dedicated to the design of analog circuits. The topics
which were covered earlier were: Operational Amplifiers Analog to Digital Converters Analog Computer Aided Design
Mixed AlD Circuit Design Sensor Interface Circuits Communication Circuits Low-Power, Low-Voltage Integrated Filters
Smart Power As the Workshop will be continued year by year, a valuable series of topics will be built up from all the
important areas of analog circuit design. I hope that this book will help designers of analog circuits to improve their work
and to speed it up.
Applicable for bookstore catalogue
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