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Craig Casey Ranga Vemuri Lou Scheffer

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

design processes with this practical guide

exponential  improvement  in  functionality  and  performance  of  digital  integrated  circuits  has

revolutionized the way we live and work the continued scaling down of mos transistors has

broadened the scope of use for circuit  technology to the point  that texts on the topic are

generally lacking after a few years the second edition of digital integrated circuits analysis and

design  focuses  on  timeless  principles  with  a  modern  interdisciplinary  view  that  will  serve

integrated  circuits  engineers  from  all  disciplines  for  years  to  come  providing  a  revised

instructional reference for engineers involved with very large scale integrated circuit design and

fabrication this book delves into the dramatic advances in the field including new applications and

changes in the physics of operation made possible by relentless miniaturization this book was

conceived in the versatile spirit of the field to bridge a void that had existed between books on

transistor electronics and those covering vlsi design and fabrication as a separate topic like the

first edition this volume is a crucial link for integrated circuit engineers and those studying the

field supplying the cross disciplinary connections they require for guidance in more advanced

work for pedagogical reasons the author uses spice level 1 computer simulation models but

introduces bsim models that are indispensable for vlsi design this enables users to develop a

strong and intuitive sense of device and circuit design by drawing direct connections between the

hand analysis and the spice models with four new chapters more than 200 new illustrations

numerous worked examples case studies and support provided on a dynamic website this text

significantly expands concepts presented in the first edition

recent years have seen silicon integrated circuits enter into an increasing number of technical

and  consumer  applications  until  they  now affect  everyday  life  as  well  as  technical  areas

polycrystalline silicon has been an important component of silicon technology for nearly two

decades being used first  in mos integrated circuits and now becoming pervasive in bipolar

circuits as well during this time a great deal of informa tion has been published about polysilicon

a wide range of deposition conditions has been used to form films exhibiting markedly different

properties seemingly contradictory results can often be explained by considering the details of the

structure formed this monograph is an attempt to synthesize much of the available knowledge

about polysilicon it represents an effort to interrelate the deposition properties and applications of

polysilicon so that it can be used most effectively to enhance device and integrated circuit perfor
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mance as device performance improves however some of the proper ties of polysilicon are

beginning to restrict the overall performance of integrated circuits and the basic limitations of the

properties of polysili con also need to be better understood to minimize potential degradation of

circuit behavior

intellectual property for integrated circuits provides inventors with the know how to effectively

search for and interpret prior arts and equips them with the knowledge to be granted exclusive

rights to control the results of their creativity and to benefit financially from those rights

polycrystalline silicon for integrated circuits and displays second edition presents much of the

available  knowledge  about  polysilicon  it  represents  an  effort  to  interrelate  the  deposition

properties  and  applications  of  polysilicon  by  properly  understanding  the  properties  of

polycrystalline silicon and their relation to the deposition conditions polysilicon can be designed to

ensure optimum device and integrated circuit performance polycrystalline silicon has played an

important role in integrated circuit technology for two decades it was first used in self aligned

silicon gate mos ics to reduce capacitance and improve circuit speed in addition to this dominant

use polysilicon is now also included in virtually all modern bipolar ics where it improves the basic

physics  of  device operation the compatibility  of  polycrystalline silicon with  subsequent  high

temperature  processing  allows  its  efficient  integration  into  advanced  ic  processes  this

compatibility  also permits  polysilicon to be used early  in  the fabrication process for  trench

isolation  and  dynamic  random access  memory  dram storage  capacitors  in  addition  to  its

integrated circuit applications polysilicon is becoming vital as the active layer in the channel of

thin film transistors in place of amorphous silicon when polysilicon thin film transistors are used in

advanced active matrix displays the peripheral circuitry can be integrated into the same substrate

as  the  pixel  transistors  recently  polysilicon  has  been  used  in  the  emerging  field  of

microelectromechanical systems mems especially for microsensors and microactuators in these

devices the mechanical properties especially the stress in the polysilicon film are critical  to

successful device fabrication polycrystalline silicon for integrated circuits and displays second

edition is an invaluable reference for professionals and technicians workingwith polycrystalline

silicon in the integrated circuit and display industries

the first of two volumes in the electronic design automation for integrated circuits handbook

second  edition  electronic  design  automation  for  ic  system  design  verification  and  testing

thoroughly examines system level design microarchitectural design logic verification and testing

chapters contributed by leading experts authoritatively discuss processor modeling and design
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tools using performance metrics to select microprocessor cores for integrated circuit ic designs

design and verification languages digital simulation hardware acceleration and emulation and

much more new to this edition major updates appearing in the initial phases of the design flow

where the level of abstraction keeps rising to support more functionality with lower non recurring

engineering nre costs significant revisions reflected in the final phases of the design flow where

the complexity due to smaller and smaller geometries is compounded by the slow progress of

shorter  wavelength  lithography  new coverage  of  cutting  edge  applications  and  approaches

realized in the decade since publication of the previous edition these are illustrated by new

chapters on high level synthesis system on chip soc block based design and back annotating

system level models offering improved depth and modernity electronic design automation for ic

system design verification and testing provides a valuable state of the art reference for electronic

design automation eda students researchers and professionals

focusing specifically on silicon devices the third edition of device electronics for integrated circuits

takes  students  in  integrated  circuits  courses  from  fundamental  physics  to  detailed  device

operation because the book focuses primarily on silicon devices each topic can include more

depth and extensive worked examples and practice problems ensure that students understand

the details

for an advanced undergrad first grad course in materials science covering thin film materials

in the summer of 1981 i was asked to consider the possibility of manufacturing a 600 000

transistor microprocessor in 1985 it was clear that the technology would only be capable of

manufacturing 100 000 200 000 transistor chips with acceptable yields the control store rom

occupied approximately half of the chip area so i considered adding spare rows and columns to

increase rom yield laser programmed polysilicon fuses would be used to switch between good

and bad circuits since only half the chip area would have redundancy i was concerned that the

increase in yield would not outweigh the increased costs of testing and redundancy programming

the fabrication technology did not yet exist so i was unable to experimentally verify the benefits of

redundancy when the technology did become available it would be too late in the development

schedule to spend time running test chips the yield analysis had to be done analytically or by

simulation analytic yield analysis techniques did not offer sufficient accuracy for dealing with

complex  structures  the  simulation  techniques  then available  were  very  labor  intensive  and

seemed more suitable for redundant memories and other very regular structures stapper 80j i

wanted a simulator that would allow me to evaluate the yield of arbitrary redundant layouts hence
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i termed such a simulator a layout or yield simulator since i was unable to convince anyone to

build such a simulator for me i embarked on the research myself

electrical engineering integrated circuits for wireless communications high frequency integrated

circuit design is a booming area of growth that is driven not only by the expanding capabilities of

underlying  circuit  technologies  like  cmos  but  also  by  the  dramatic  increase  in  wireless

communications products that depend on them integrated circuits for wireless communications

includes seminal and classic papers in the field and is the first all in one resource to address this

increasingly important topic internationally known and highly regarded in the field editors asad

abidi paul gray and robert g meyer have meticulously compiled more than 100 papers and

articles covering the very latest high level integrated circuits techniques and solutions in use

today integrated circuits for wireless communications is devised expressly to provide ic design

engineers system architects and integrators with a practical understanding of subjects ranging

from architecture choices for integrated transceivers to actual circuit  designs in all  viable ic

technologies  such  as  bipolar  cmos and  gaas  the  papers  selected  represent  a  breadth  of

coverage and level of expertise that is simply unmatched in the field topics covered include radio

architectures receivers transmitters and transceivers power amplifiers and rf switches oscillators

passive components systems applications

design of power management integrated circuits comprehensive resource on power management

ics affording new levels of functionality and applications with cost reduction in various fields

design  of  power  management  integrated  circuits  is  a  comprehensive  reference  for  power

management ic design covering the circuit design of main power management circuits like linear

and switched mode voltage regulators along with sub circuits such as power switches gate

drivers and their supply level shifters the error amplifier current sensing and control loop design

circuits for protection and diagnostics as well as aspects of the physical design like lateral and

vertical power delivery pin out floor planning grounding supply guidelines and packaging are also

addressed a full chapter is dedicated to the design of integrated passives the text illustrates the

application of power management integrated circuits pmic to growth areas like computing the

internet of things mobility and renewable energy includes numerous real world examples case

studies and exercises illustrating key design concepts and techniques offering a unique insight

into this rapidly evolving technology through the author s experience developing pmics in both

the  industrial  and  academic  environment  design  of  power  management  integrated  circuits

includes information on capacitive inductive and hybrid dc dc converters and their essential circuit
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blocks  covering  error  amplifiers  comparators  and  ramp  generators  sensing  protection  and

diagnostics covering thermal protection inductive loads and clamping structures under voltage

reference and power on reset generation integrated mos mom and mim capacitors integrated

inductors control loop design and pwm generation ensuring stability and fast transient response

subharmonic  oscillations  in  current  mode  control  analysis  and  circuit  design  for  slope

compensation dc behavior and dc related circuit design covering power efficiency line and load

regulation  error  amplifier  dropout  and power  transistor  sizing commonly  used level  shifters

including sizing rules and cascaded tapered driver sizing and optimization guidelines optimizing

the physical design considering packaging floor planning emi pinout pcb design and thermal

design design of power management integrated circuits is an essential resource on the subject

for  circuit  designers  ic  designers  system  engineers  and  application  engineers  along  with

advanced undergraduate students and graduate students in related programs of study

the development of large scale integrated systems on a chip has had a dramatic effect on circuit

design methodology escalating requirements for low power high chip density circuits and systems

have resulted in increasingly complex bipolar cmos and bicmos technologies in order to design

cost effective and reliable systems a thorough understanding of the relationship between the

individual components and their impact on the performance of the integrated system is required

combining coverage of semiconductor physics digital vlsi design and analog integrated circuits in

one volume this book will appeal to practising engineers circuit designers and physicists working

in  ic  production  product  engineering  quality  management  and  quality  testing  postgraduate

students in microelectronics electrical and computer engineering will also find this book a useful

reference midwest

this book develops the device physics of the si and iii v compound semiconductor devices used

in integrated circuits important equations are derived from basic physical concepts the physics of

these devices are related to the parameters used in spice terminology is intended to prepare

students for reading technical journals on semiconductor devices this text is suitable for first year

graduate students and seniors in electrical engineering graduate students in material science and

chemical engineering interested in semiconductor materials computer science students interested

in custom vlsi design and professionals in the semiconductor industry

globalization of the integrated circuit ic supply chains led to many potential vulnerabilities several

attack scenarios can exploit these vulnerabilities to reverse engineer ic designs or to insert

malicious trojan circuits split manufacturing refers to the process of splitting an ic design into
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multiple parts and fabricating these parts at two or more foundries such that the design is secure

even when some or all of those foundries are potentially untrusted realizing its security benefits

researchers have proposed split fabrication methods for 2d 2 5d and the emerging 3d ics both

attack methods against  split  designs and defense techniques to thwart  those attacks while

minimizing overheads have steadily progressed over the past decade this book presents a

comprehensive review of the state of the art and emerging directions in design splitting for

secure split fabrication design recognition and recovery attacks against split designs and design

techniques to defend against those attacks readers will  learn methodologies for secure and

trusted ic design and fabrication using split  design methods to protect against supply chain

vulnerabilities
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