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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
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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

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
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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
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emphasis on low

in the last  decade wireless communications engineering has seen outstanding

progress making merged enhanced and novel applications in the area of mobile

phones  wireless  networks  sensors  and  television  feasible  technologies  have

developed from hybrid systems to highly integrated solutions in silicon sige gaas

and inp by aggressive scaling of device dimensions below 0 1 m and employing

advanced technologies such as soi strained silicon and low k circuits with operation

frequencies and bandwidths up to approximately 100 ghz can now be fabricated

however  especially  in  silicon  the  restrictions  inherent  in  scaling  make  circuit

engineering a demanding task examples of these drawbacks are the limited high

frequency signal power leakage effects and significant parasitics in passive devices

enhanced circuit topologies and design techniques have to be applied to achieve

maximum performance in this context designers must have profound skills in the

following areas circuit  theory ic technologies communications standards system

design measurement techniques etc the aim of this book is to address all these

multidisciplinary issues in a compact and comprehensive form and in a single

volume suitable for students engineers and scientists the manuscript provides the

necessary  theoretical  background  together  with  cookbook  like  optimisation

strategies and state of the art design examples each chapter is accompanied by

tutorial questions repeating the key issues of the treated subjects the manuscript is

organised as follows chapter 1 preludes with an introduction concerned with the

exciting history of integrated circuits technologies and wireless communications

radio frequency rf integrated circuits in cmos technology are gaining increasing

popularity in the commercial world and cmos technology has become the dominant

technology for applications such as gps receivers gsm cellular transceivers wireless
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lan and wireless short range personal area networks based on ieee 802 15 1

bluetooth or ieee 802 15 4 zigbee standards furthermore the increasing interest in

wireless  technologies  and  the  widespread  of  wireless  communications  has

prompted an ever increasing demand for  radio frequency transceivers wireless

radio  frequency  standards  and  system  design  advanced  techniques  provides

perspectives on radio frequency circuit and systems design covering recent topics

and  developments  in  the  rf  area  exploring  topics  such  as  lna  linearization

behavioral modeling and co simulation of analog and mixed signal complex blocks

for  rf  applications  integrated  passive  devices  for  rf  ics  and  baseband  design

techniques and wireless standards this is a comprehensive reference for students

as well as practicing professionals

learn how to use estimation techniques to solve real world ic design problems and

accelerate design processes with this practical guide

a systematic explanation of the principles of radio systems digital radio system

design offers a balanced treatment of both digital transceiver modems and rf front

end subsystems and circuits it provides an in depth examination of the complete

transceiver chain which helps to connect the two topics in a unified system concept

although the book tackles such diverse fields it treats them in sufficient depth to

give the designer a solid foundation and an implementation perspective covering

the key concepts and factors that characterise and impact radio transmission and

reception the book presents topics such as receiver design noise and distortion

information is provided about more advanced aspects of system design such as

implementation losses due to non idealities providing vivid examples illustrations

and detailed case studies this book is an ideal introduction to digital radio systems

design offers  a  balanced treatment  of  digital  modem and rf  front  end design
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concepts for complete transceivers presents a diverse range of topics related to

digital  radio  design  including  advanced  transmission  and  synchronization

techniques with emphasis on implementation provides guidance on imperfections

and non idealities in radio system design includes detailed design case studies

incorporating measurement and simulation results to illustrate the theory in practice

the  power  consumption  of  integrated  circuits  is  one  of  the  most  problematic

considerations affecting the design of high performance chips and portable devices

the study of power saving design methodologies now must also include subjects

such as systems on chips embedded software and the future of microelectronics

low power electronics design covers all major aspects of low power design of ics in

deep submicron technologies  and addresses emerging topics  related to  future

design this volume explores in individual chapters written by expert authors the

many low power techniques born during the past decade it also discusses the

many different domains and disciplines that impact power consumption including

processors  complex  circuits  software  cad  tools  and  energy  sources  and

management the authors delve into what many specialists predict about the future

by presenting techniques that are promising but are not yet reality they investigate

nanotechnologies optical  circuits ad hoc networks e textiles as well  as human

powered sources  of  energy  low power  electronics  design  delivers  a  complete

picture of today s methods for reducing power and also illustrates the advances in

chip design that may be commonplace 10 or 15 years from now

the latest techniques for designing robust high performance integrated circuits in

nanoscale technologies focusing on a new technological paradigm this practical

guide describes the interconnect centric design methodologies that are now the

major focus of nanoscale integrated circuits ics high performance integrated circuit
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design  begins  by  discussing  the  dominant  role  of  on  chip  interconnects  and

provides  an  overview of  technology  scaling  the  book  goes  on  to  cover  data

signaling power management synchronization and substrate aware design specific

design constraints and methodologies unique to each type of  interconnect  are

addressed this  comprehensive  volume also  explains  the  design  of  specialized

circuits such as tapered buffers and repeaters for data signaling voltage regulators

for  power management and phase locked loops for  synchronization this  is  an

invaluable resource for students researchers and engineers working in the area of

high performance ics coverage includes technology scaling interconnect modeling

and extraction signal propagation and delay analysis interconnect coupling noise

global  signaling  power  generation  power  distribution  networks  cad  of  power

networks  techniques  to  reduce  power  supply  noise  power  dissipation

synchronization theory and tradeoffs synchronous system characteristics on chip

clock generation and distribution substrate noise in mixed signal ics techniques to

reduce substrate noise
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