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Flip-Flop Design in Nanometer CMOS

2014-10-14

this book provides a unified treatment of flip flop design and selection in nanometer cmos vlsi systems the design

aspects related to the energy delay tradeoff in flip flops are discussed including their energy optimal selection

according to the targeted application and the detailed circuit design in nanometer cmos vlsi systems design

strategies are derived in a coherent framework that includes explicitly nanometer effects including leakage layout

parasitics and process voltage temperature variations as main advances over the existing body of work in the

field the related design tradeoffs are explored in a wide range of applications and the related energy performance

targets a wide range of existing and recently proposed flip flop topologies are discussed theoretical foundations

are provided to set the stage for the derivation of design guidelines and emphasis is given on practical aspects

and consequences of the presented results analytical models and derivations are introduced when needed to

gain an insight into the inter dependence of design parameters under practical constraints this book serves as a

valuable reference for practicing engineers working in the vlsi design area and as text book for senior

undergraduate graduate and postgraduate students already familiar with digital circuits and timing

Low-Power Variation-Tolerant Design in Nanometer Silicon

2010-11-10

design considerations for low power operations and robustness with respect to variations typically impose

contradictory requirements low power design techniques such as voltage scaling dual threshold assignment and

gate sizing can have large negative impact on parametric yield under process variations this book focuses on

circuit architectural design techniques for achieving low power operation under parameter variations we consider

both logic and memory design aspects and cover modeling and analysis as well as design methodology to

achieve simultaneously low power and variation tolerance while minimizing design overhead this book will

discuss current industrial practices and emerging challenges at future technology nodes

Radio Design in Nanometer Technologies

2010-10-19

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



Low-Power Variation-Tolerant Design in Nanometer Silicon

2011-03-30

low power design of nanometer fpgas architecture and eda is an invaluable reference for researchers and

practicing engineers concerned with power efficient fpga design state of the art power reduction techniques for

fpgas will be described and compared these techniques can be applied at the circuit architecture and electronic

design automation levels to describe both the dynamic and leakage power sources and enable strategies for

codesign low power techniques presented at key fpga design levels for circuits architectures and electronic

design automation form critical bridge guidelines for codesign comprehensive review of leakage tolerant

techniques empowers designers to minimize power dissipation provides valuable tools for estimating power

efficiency savings of current low power fpga design techniques

Low-Power Design of Nanometer FPGAs

2009-09-14

variability is one of the most challenging obstacles for ic design in the nanometer regime in nanometer

technologies sram show an increased sensitivity to process variations due to low voltage operation requirements

which are aggravated by the strong demand for lower power consumption and cost while achieving higher

performance and density with the drastic increase in memory densities lower supply voltages and higher

variations statistical simulation methodologies become imperative to estimate memory yield and optimize

performance and power this book is an invaluable reference on robust sram circuits and statistical design

methodologies for researchers and practicing engineers in the field of memory design it combines state of the art

circuit techniques and statistical methodologies to optimize sram performance and yield in nanometer

technologies provides comprehensive review of state of the art variation tolerant sram circuit techniques

discusses impact of device related process variations and how they affect circuit and system performance from a

design point of view helps designers optimize memory yield with practical statistical design methodologies and

yield estimation techniques

Nanometer Variation-Tolerant SRAM

2012-09-27

covers in detail promising solutions at the device circuit and architecture levels of abstraction after first explaining

the sensitivity of the various mos leakage sources to these conditions from the first principles also treated are the

resulting effects so the reader understands the effectiveness of leakage power reduction solutions under these



different conditions case studies supply real world examples that reap the benefits of leakage power reduction

solutions as the book highlights different device design choices that exist to mitigate increases in the leakage

components as technology scales

Leakage in Nanometer CMOS Technologies

2006-03-10

iming timing timing that is the main concern of a digital designer charged with designing a semiconductor chip

what is it how is it t described and how does one verify it the design team of a large digital design may spend

months architecting and iterating the design to achieve the required timing target besides functional verification

the t ing closure is the major milestone which dictates when a chip can be leased to the semiconductor foundry

for fabrication this book addresses the timing verification using static timing analysis for nanometer designs the

book has originated from many years of our working in the area of timing verification for complex nanometer

designs we have come across many design engineers trying to learn the background and various aspects of

static timing analysis unfortunately there is no book currently ava able that can be used by a working engineer to

get acquainted with the tails of static timing analysis the chip designers lack a central reference for information

on timing that covers the basics to the advanced timing veri cation procedures and techniques

Static Timing Analysis for Nanometer Designs

2009-04-03

this book discusses the digital design of integrated circuits under process variations with a focus on design time

solutions the authors describe a step by step methodology going from logic gates to logic paths to the circuit

level topics are presented in comprehensively without overwhelming use of analytical formulations emphasis is

placed on providing digital designers with understanding of the sources of process variations their impact on

circuit performance and tools for improving their designs to comply with product specifications various circuit level

design hints are highlighted so that readers can use then to improve their designs a special treatment is devoted

to unique design issues and the impact of process variations on the performance of finfet based circuits this book

enables readers to make optimal decisions at design time toward more efficient circuits with better yield and

higher reliability

Timing Performance of Nanometer Digital Circuits Under Process Variations

2018-04-18



this book is not suitable for the bookstore catalogue

Low-Power Low-Voltage Sigma-Delta Modulators in Nanometer CMOS

2006-07-09

the nano age has already begun where typical feature dimensions are smaller than 100nm the operating

frequency is expected to increase up to 12 ghz and a single chip will contain over 40 billion transistors in 2020

as given by the international technology roadmap for semiconductors itrs initiative itrs also predicts that the

scaling of cmos devices and process technology as it is known today will become much more difficult as the

industry advances towards the 16nm technology node and further this aggressive scaling of cmos technology

has pushed the devices to their physical limits design goals are governed by several factors other than power

performance and area such as process variations radiation induced soft errors and aging degradation

mechanisms these new design challenges have a strong impact on the parametric yield and reliability of

nanometer digital circuits and also result in functional yield losses in variation sensitive digital circuits such as

static random access memory sram and flip flops

Design for Yield and Reliability for Nanometer Cmos Digital Circuits

2014-01

nanometer cmos rfics for mobile tv applications focuses on how to break the trade off between power

consumption and performance linearity and noise figure by optimizing the mobile tv front end dynamic range in

three hierarchical levels the intrinsic mosfet level the circuit level and the architectural level it begins by

discussing the fundamental concepts of mosfet dynamic range including nonlinearity and noise it then moves to

the circuit level introducing the challenges associated with designing wide dynamic range variable gain

broadband low noise amplifiers lnas the book gives a detailed analysis of a new noise canceling technique that

helps cmos lnas achieve a sub 2 db wideband noise figure lastly the book deals with the front end dynamic

range optimization process from the systems perspective by introducing the active and passive automatic gain

control agc mechanism

Nanometer CMOS RFICs for Mobile TV Applications

2010-06-17

this textbook provides a comprehensive fully updated introduction to the essentials of nanometer cmos integrated

circuits it includes aspects of scaling to even beyond 12nm cmos technologies and designs it clearly describes



the fundamental cmos operating principles and presents substantial insight into the various aspects of design

implementation and application coverage includes all associated disciplines of nanometer cmos ics including

physics lithography technology design memories vlsi power consumption variability reliability and signal integrity

testing yield failure analysis packaging scaling trends and road blocks the text is based upon in house philips nxp

semiconductors applied materials asml imec st ericsson tsmc etc courseware which to date has been completed

by more than 4500 engineers working in a large variety of related disciplines architecture design test fabrication

process packaging failure analysis and software

Nanometer CMOS ICs

2017-04-28

modern electronics testing has a legacy of more than 40 years the introduction of new technologies especially

nanometer technologies with 90nm or smaller geometry has allowed the semiconductor industry to keep pace

with the increased performance capacity demands from consumers as a result semiconductor test costs have

been growing steadily and typically amount to 40 of today s overall product cost this book is a comprehensive

guide to new vlsi testing and design for testability techniques that will allow students researchers dft practitioners

and vlsi designers to master quickly system on chip test architectures for test debug and diagnosis of digital

memory and analog mixed signal designs emphasizes vlsi test principles and design for testability architectures

with numerous illustrations examples most up to date coverage available including fault tolerance low power

testing defect and error tolerance network on chip noc testing software based self testing fpga testing mems

testing and system in package sip testing which are not yet available in any testing book covers the entire

spectrum of vlsi testing and dft architectures from digital and analog to memory circuits and fault diagnosis and

self repair from digital to memory circuits discusses future nanotechnology test trends and challenges facing the

nanometer design era promising nanotechnology test techniques including quantum dots cellular automata

carbon nanotubes and hybrid semiconductor nanowire molecular computing practical problems at the end of

each chapter for students

System-on-Chip Test Architectures

2010-07-28

traditional at speed test methods cannot guarantee high quality test results as they face many new challenges

supply noise effects on chip performance high test pattern volume small delay defect test pattern generation high

cost of test implementation and application and utilizing low cost testers are among these challenges this book

discusses these challenges in detail and proposes new techniques and methodologies to improve the overall

quality of the transition fault test



Nanometer Technology Designs

2010-02-26

cmos technologies account for almost 90 of all integrated circuits ics this book provides an essential introduction

to nanometer cmos ics the contents of this book are based upon several previous publications and editions

entitled mos ics and deep submicron cmos ics nanometer cmos ics is fully updated and is not just a copy and

paste of previous material it includes aspects of scaling up to and beyond 32nm cmos technologies and designs

it clearly describes the fundamental cmos operating principles and presents substantial insight into the various

aspects of design implementation and application in contrast to other works on this topic the book explores all

associated disciplines of nanometer cmos ics including physics design technology yield packaging less power

design variability reliability and signal integrity finally it also includes extensive discussions on the trends and

challenges for further scaling the text is based upon in house philips and nxp semiconductors courseware which

to date has been completed by more than 3000 engineers working in a large variety of related disciplines

architecture design test process packaging failure analysis and software carefully structured and enriched by in

depth exercises hundreds of colour figures and photographs and many references the book is well suited for the

purpose of self study

Nanometer CMOS ICs

2010-08-16

since process variation and chip performance uncertainties have become more pronounced as technologies

scale down into the nanometer regime accurate and efficient modeling or characterization of variations from the

device to the architecture level have become imperative for the successful design of vlsi chips this book provides

readers with tools for variation aware design methodologies and computer aided design cad of vlsi systems in

the presence of process variations at the nanometer scale it presents the latest developments for modeling and

analysis with a focus on statistical interconnect modeling statistical parasitic extractions statistical full chip

leakage and dynamic power analysis considering spatial correlations statistical analysis and modeling for large

global interconnects and analog mixed signal circuits provides readers with timely systematic and comprehensive

treatments of statistical modeling and analysis of vlsi systems with a focus on interconnects on chip power grids

and clock networks and analog mixed signal circuits helps chip designers understand the potential and limitations

of their design tools improving their design productivity presents analysis of each algorithm with practical

applications in the context of real circuit design includes numerical examples for the quantitative analysis and

evaluation of algorithms presented provides readers with timely systematic and comprehensive treatments of

statistical modeling and analysis of vlsi systems with a focus on interconnects on chip power grids and clock



networks and analog mixed signal circuits helps chip designers understand the potential and limitations of their

design tools improving their design productivity presents analysis of each algorithm with practical applications in

the context of real circuit design includes numerical examples for the quantitative analysis and evaluation of

algorithms presented

Technische Mechanik

1989

this book presents a novel multilevel full chip router namely msigma for signal integrity and manufacturability

optimization these routing technologies will ensure faster time to market and time to profitability the book includes

a detailed description on the modern vlsi routing problems and multilevel optimization on routing design to solve

the chip complexity problem

Statistical Performance Analysis and Modeling Techniques for Nanometer

VLSI Designs

2014-07-08

covers in detail promising solutions at the device circuit and architecture levels of abstraction after first explaining

the sensitivity of the various mos leakage sources to these conditions from the first principles also treated are the

resulting effects so the reader understands the effectiveness of leakage power reduction solutions under these

different conditions case studies supply real world examples that reap the benefits of leakage power reduction

solutions as the book highlights different device design choices that exist to mitigate increases in the leakage

components as technology scales

Full-Chip Nanometer Routing Techniques

2007-08-30

presents a range of cad algorithms and techniques for synthesizing and optimizing interconnect provides insight

intuition into layout analysis and optimization for interconnect in high speed high complexity integrated circuits

Leakage in Nanometer CMOS Technologies

2005-11-17

this book presents the material necessary for understanding the physics operation design and performance of



modern mosfets with nanometer dimensions it offers a brief introduction to the field and a thorough overview of

mosfet physics detailing the relevant basics the authors apply presented models to calculate and demonstrate

transistor characteristics and they include required input data e g dimensions doping enabling readers to repeat

the calculations and compare their results the book introduces conventional and novel advanced mosfet concepts

such as multiple gate structures or alternative channel materials other topics covered include high k dielectrics

and mobility enhancement techniques mosfets for rf radio frequency applications mosfet fabrication technology

Interconnect Noise Optimization in Nanometer Technologies

2006-03-20

this paper surveys key research challenges and recent results of manufacturability aware routing in nanometer

vlsi designs the manufacturing challenges have their root causes from various integrated circuit ic manufacturing

processes and steps e g deep sub wavelength lithography random defects via voids chemical mechanical

polishing and antenna effects they may result in both functional and parametric yield losses the manufacturability

aware routing can be performed at different routing stages including global routing track routing and detail routing

guided by both manufacturing process models and manufacturing friendly rules the manufacturability yield

optimization can be performed through both correct by construction i e optimization during routing as well as

construct by correction i e post routing optimization this paper will provide a holistic view of key design for

manufacturability issues in nanometer vlsi routing

Nanometer CMOS

2010-02-28

this book provides readers with a detailed reference regarding two of the most important long term reliability and

aging effects on nanometer integrated systems electromigrations em for interconnect and biased temperature

instability bti for cmos devices the authors discuss in detail recent developments in the modeling analysis and

optimization of the reliability effects from em and bti induced failures at the circuit architecture and system levels

of abstraction readers will benefit from a focus on topics such as recently developed physics based em modeling

em modeling for multi segment wires new em aware power grid analysis and system level em induced reliability

optimization and management techniques reviews classic electromigration em models as well as existing em

failure models and discusses the limitations of those models introduces a dynamic em model to address transient

stress evolution in which wires are stressed under time varying current flows and the em recovery effects also

includes new parameterized equivalent dc current based em models to address the recovery and transient

effects presents a cross layer approach to transistor aging modeling analysis and mitigation spanning multiple

abstraction levels equips readers for em induced dynamic reliability management and energy or lifetime



optimization techniques for many core dark silicon microprocessors embedded systems lower power many core

processors and datacenters

Manufacturability Aware Routing in Nanometer VLSI

2010-05-04

this book focuses on modeling simulation and analysis of analog circuit aging first all important nanometer cmos

physical effects resulting in circuit unreliability are reviewed then transistor aging compact models for circuit

simulation are discussed and several methods for efficient circuit reliability simulation are explained and

compared ultimately the impact of transistor aging on analog circuits is studied aging resilient and aging immune

circuits are identified and the impact of technology scaling is discussed the models and simulation techniques

described in the book are intended as an aid for device engineers circuit designers and the eda community to

understand and to mitigate the impact of aging effects on nanometer cmos ics

Long-Term Reliability of Nanometer VLSI Systems

2019-09-12

this book presents innovative solutions for the implementation of sigma delta modulation sdm based analog to

digital conversion adc required for the next generation of wireless hand held terminals these devices will be

based on the so called multi standard transceiver chipsets integrated in nanometer cmos technologies one of the

most challenging and critical parts in such transceivers is the analog digital interface because of the assorted

signal bandwidths and dynamic ranges that can be required to handle the a d conversion for several operation

modes this book describes new adaptive and reconfigurable sdm adc topologies circuit strategies and synthesis

methods specially suited for multi standard wireless telecom systems and future software defined radios sdrs

integrated in nanoscale cmos it is a practical book going from basic concepts to the frontiers of sdm architectures

and circuit implementations which are explained in a didactical and systematic way it gives a comprehensive

overview of the state of the art performance challenges and practical solutions providing the necessary insight to

implement successful design through an efficient design and synthesis methodology readers will learn a number

of practical skills from system level design to experimental measurements and testing

Analog IC Reliability in Nanometer CMOS

2013-01-11

to develop innovations in quantum engineering and nanosystems designers need to adopt the expertise that has



been developed in research laboratories this requires a thorough understanding of the experimental

measurement techniques and theoretical models based on the principles of quantum mechanics this book

presents experimental methods enabling the development and characterization of materials at the nanometer

scale based on practical engineering cases such as 5g and the interference of polarized light when applied for

electromagnetic waves using the example of electromechanical multi physical coupling in piezoelectric systems

smart materials technology is discussed with an emphasis on scale reduction and mechanical engineering

applications statistical analysis methods are presented in terms of their usefulness in systems engineering for

experimentation characterization or design since safety factors and the most advanced reliability calculation

techniques are included from the outset this book provides valuable support for teachers and researchers but is

also intended for engineering students working engineers and masters students

Nanometer CMOS Sigma-Delta Modulators for Software Defined Radio

2011-09-15

this book describes the methods used to detect material defects at the nanoscale the authors present different

theories polarization states and interactions of light with matter in particular optical techniques using polarized

light combining experimental techniques of polarized light analysis with techniques based on theoretical or

statistical models to study faults or buried interfaces of mechatronic systems the authors define the range of

validity of measurements of carbon nanotube properties the combination of theory and pratical methods

presented throughout this book provide the reader with an insight into the current understanding of

physicochemical processes affecting the properties of materials at the nanoscale

Applications and Metrology at Nanometer Scale 1

2021-03-16

nanoscience nanotechnologies and the laws of quantum physics are sources of disruptive innovation that open

up new fields of application quantum engineering enables the development of very sensitive materials sensor

measurement systems and computers quantum computing which is based on two level systems makes it

possible to manufacture computers with high computational power this book provides essential knowledge and

culminates with an industrial application of quantum engineering and nanotechnologies it presents optical

systems for measuring at the nanoscale as well as quantum physics models that describe how a two state

system interacts with its environment the concept of spin and its derivation from the dirac equation is also

explored while theoretical foundations and example applications aid in understanding how a quantum gate works

application of the reliability based design optimization rbdo method of mechanical structures is implemented in

order to ensure reliability of estimates from the measurement of mechanical properties of carbon nanotube



structures this book provides valuable support for teachers and researchers but is also intended for engineering

students working engineers and masterÂs students

Nanometer-scale Defect Detection Using Polarized Light

2016-08-16

traditional at speed test methods cannot guarantee high quality test results as they face many new challenges

supply noise effects on chip performance high test pattern volume small delay defect test pattern generation high

cost of test implementation and application and utilizing low cost testers are among these challenges this book

discusses these challenges in detail and proposes new techniques and methodologies to improve the overall

quality of the transition fault test

Applications and Metrology at Nanometer-Scale 2

2021-03-05

since process variation and chip performance uncertainties have become more pronounced as technologies

scale down into the nanometer regime accurate and efficient modeling or characterization of variations from the

device to the architecture level have become imperative for the successful design of vlsi chips this book provides

readers with tools for variation aware design methodologies and computer aided design cad of vlsi systems in

the presence of process variations at the nanometer scale it presents the latest developments for modeling and

analysis with a focus on statistical interconnect modeling statistical parasitic extractions statistical full chip

leakage and dynamic power analysis considering spatial correlations statistical analysis and modeling for large

global interconnects and analog mixed signal circuits provides readers with timely systematic and comprehensive

treatments of statistical modeling and analysis of vlsi systems with a focus on interconnects on chip power grids

and clock networks and analog mixed signal circuits helps chip designers understand the potential and limitations

of their design tools improving their design productivity presents analysis of each algorithm with practical

applications in the context of real circuit design includes numerical examples for the quantitative analysis and

evaluation of algorithms presented provides readers with timely systematic and comprehensive treatments of

statistical modeling and analysis of vlsi systems with a focus on interconnects on chip power grids and clock

networks and analog mixed signal circuits helps chip designers understand the potential and limitations of their

design tools improving their design productivity presents analysis of each algorithm with practical applications in

the context of real circuit design includes numerical examples for the quantitative analysis and evaluation of

algorithms presented



Nanometer Technology Designs

2010-11-16

very large scale integration vlsi systems refer to the latest development in computer microchips which are

created by integrating hundreds of thousands of transistors into one chip emerging research in this area has the

potential to uncover further applications for vsli technologies in addition to system advancements design and

modeling of low power vlsi systems analyzes various traditional and modern low power techniques for integrated

circuit design in addition to the limiting factors of existing techniques and methods for optimization through a

research based discussion of the technicalities involved in the vlsi hardware development process cycle this book

is a useful resource for researchers engineers and graduate level students in computer science and engineering

Statistical Performance Analysis and Modeling Techniques for Nanometer

VLSI Designs

2014-04-13

this book constitutes the refereed proceedings of the 20th international conference on integrated circuit and

system design patmos 2010 held in grenoble france in september 2010 the 24 revised full papers presented and

the 9 extended abstracts were carefully reviewed and are organized in topical sections on design flows circuit

techniques low power circuits self timed circuits process variation high level modeling of poweraware

heterogeneous designs in systemc ams and minalogic

Design and Modeling of Low Power VLSI Systems

2016-06-06

collection of selected peer reviewed papers from the 2013 international conference on material engineering

chemistry and environment mece2013 august 24 25 2013 wuhan china the 160 papers are grouped as follows

chapter 1 applied materials engineering chapter 2 chemistry engineering chapter 3 technologies of environmental

engineering chapter 4 materials and technologies in building chapter 5 new energy sources and modern

technologies of its storage chapter 6 related topics

Integrated Circuit and System Design. Power and Timing Modeling,



Optimization, and Simulation

2011-01-16

volume is indexed by thomson reuters cpci s wos the recent utilization of nano sized powders and porous

materials has led to the expectation that it will lead to basic breakthrough solutions for prospective nanomaterial

products offering high performance and multi functionalism for this reason many industrial countries have

financially supported nanostructured materials development and their use in technical innovation

Advanced Research on Material Engineering, Chemistry and Environment

2013-09-04

this book describes the newest implementations of integrated photodiodes fabricated in nanometer standard

cmos technologies it also includes the required fundamentals the state of the art and the design of high

performance laser drivers transimpedance amplifiers equalizers and limiting amplifiers fabricated in nanometer

cmos technologies this book shows the newest results for the performance of integrated optical receivers laser

drivers modulator drivers and optical sensors in nanometer standard cmos technologies nanometer cmos

technologies rapidly advanced enabling the implementation of integrated optical receivers for high data rates of

several giga bits per second and of high pixel count optical imagers and sensors in particular low cost silicon

cmos optoelectronic integrated circuits became very attractive because they can be extensively applied to short

distance optical communications such as local area network chip to chip and board to board interconnects as

well as to imaging and medical sensors

Nanometer Circuit Performance Analysis

2002

this book covers the complete spectrum of the fundamentals of clocked regenerative comparators their state of

the art advanced cmos technologies innovative comparators inclusive circuit aspects their characterization and

properties starting from the basics of comparators and the transistor characteristics in nanometer cmos seven

high performance comparators developed by the authors in 120nm and 65nm cmos are described extensively

methods and measurement circuits for the characterization of advanced comparators are introduced a synthesis

of the largely differing aspects of demands on modern comparators and the properties of devices being available

in nanometer cmos which are posed by the so called nanometer hell of physics is accomplished the book

summarizes the state of the art in integrated comparators advanced measurement circuits for characterization will

be introduced as well as the method of characterization by bit error analysis usually being used for



characterization of optical receivers the book is compact and the graphical quality of the illustrations is

outstanding this book is written for engineers and researchers in industry as well as scientists and ph d students

at universities it is also recommendable to graduate students specializing on nanoelectronics and

microelectronics or circuit design

Proceedings

2003

Nanocomposites and Nanoporous Materials VIII

2008-02-27

Optoelectronic Circuits in Nanometer CMOS Technology

2018-04-25

Comparators in Nanometer CMOS Technology

2016-08-23

Clock Tree Synthesis for Timing Convergence and Timing Yield Improvement

in Nanometer Technologies

2005
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