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With the advance of semiconductors and ubiquitous
computing, the use of system-on-a-chip (SoC) has
become an essential technique to reduce product
cost. With this progress and continuous reduction of
feature sizes, and the development of very largescale integration (VLSI) circuits, addressing the
harder problems requires fundamental
understanding of circuit and layout design issues.
Furthermore, engineers can often develop their
physical intuition to estimate the behavior of circuits
rapidly without relying predominantly on computeraided design (CAD) tools. Introduction to VLSI
Systems: A Logic, Circuit, and System Perspective
addresses the need for teaching such a topic in
terms of a logic, circuit, and system design
perspective. To achieve the above-mentioned goals,
this classroom-tested book focuses on:
Implementing a digital system as a full-custom
integrated circuit Switch logic design and useful
paradigms that may apply to various static and
dynamic logic families The fabrication and layout
designs of complementary metal-oxidesemiconductor (CMOS) VLSI Important issues of
modern CMOS processes, including deep submicron
devices, circuit optimization, interconnect modeling
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and optimization, signal integrity, power integrity,
clocking and timing, power dissipation, and
electrostatic discharge (ESD) Introduction to VLSI
Systems builds an understanding of integrated
circuits from the bottom up, paying much attention to
logic circuit, layout, and system designs. Armed with
these tools, readers can not only comprehensively
understand the features and limitations of modern
VLSI technologies, but also have enough
background to adapt to this ever-changing field.
CMOS Test and Evaluation: A Physical Perspective
is a single source for an integrated view of test and
data analysis methodology for CMOS products,
covering circuit sensitivities to MOSFET
characteristics, impact of silicon technology process
variability, applications of embedded test structures
and sensors, product yield, and reliability over the
lifetime of the product. This book also covers
statistical data analysis and visualization techniques,
test equipment and CMOS product specifications,
and examines product behavior over its full voltage,
temperature and frequency range.
This book constitutes the refereed proceedings of
the 15th International Workshop on Power and
Timing Optimization and Simulation, PATMOS 2005,
held in Leuven, Belgium in September 2005. The 74
revised full papers presented were carefully
reviewed and selected from numerous submissions.
The papers are organized in topical sections on lowPage 2/24
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power processors, code optimization for low-power,
high-level design, telecommunications and signal
processing, low-power circuits, system-on-chip
design, busses and interconnections, modeling,
design automation, low-power techniques, memory
and register files, applications, digital circuits, and
analog and physical design.
The role of arithmetic in datapath design in VLSI
design has been increasing in importance over the
last several years due to the demand for processors
that are smaller, faster, and dissipate less power.
Unfortunately, this means that many of these
datapaths will be complex both algorithmically and
circuit wise. As the complexity of the chips
increases, less importance will be placed on
understanding how a particular arithmetic datapath
design is implemented and more importance will be
given to when a product will be placed on the
market. This is because many tools that are
available today, are automated to help the digital
system designer maximize their efficiently.
Unfortunately, this may lead to problems when
implementing particular datapaths. The design of
high-performance architectures is becoming more
compli cated because the level of integration that is
capable for many of these chips is in the billions.
Many engineers rely heavily on software tools to
optimize their work, therefore, as designs are getting
more complex less understanding is going into a
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particular implementation because it can be
generated automati cally. Although software tools
are a highly valuable asset to designer, the value of
these tools does not diminish the importance of
understanding datapath ele ments. Therefore, a
digital system designer should be aware of how
algorithms can be implemented for datapath
elements. Unfortunately, due to the complex ity of
some of these algorithms, it is sometimes difficult to
understand how a particular algorithm is
implemented without seeing the actual code.
This book offers the first comprehensive view on
integrated circuit and system design for the Internet
of Things (IoT), and in particular for the tiny nodes at
its edge. The authors provide a fresh perspective on
how the IoT will evolve based on recent and
foreseeable trends in the semiconductor industry,
highlighting the key challenges, as well as the
opportunities for circuit and system innovation to
address them. This book describes what the IoT
really means from the design point of view, and how
the constraints imposed by applications translate into
integrated circuit requirements and design
guidelines. Chapter contributions equally come from
industry and academia. After providing a system
perspective on IoT nodes, this book focuses on stateof-the-art design techniques for IoT applications,
encompassing the fundamental sub-systems
encountered in Systems on Chip for IoT: ultra-low
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power digital architectures and circuits low- and zeroleakage memories (including emerging technologies)
circuits for hardware security and authentication
System on Chip design methodologies on-chip
power management and energy harvesting ultra-low
power analog interfaces and analog-digital
conversion short-range radios miniaturized battery
technologies packaging and assembly of IoT
integrated systems (on silicon and non-silicon
substrates). As a common thread, all chapters
conclude with a prospective view on the foreseeable
evolution of the related technologies for IoT. The
concepts developed throughout the book are
exemplified by two IoT node system demonstrations
from industry. The unique balance between breadth
and depth of this book: enables expert readers
quickly to develop an understanding of the specific
challenges and state-of-the-art solutions for IoT, as
well as their evolution in the foreseeable future
provides non-experts with a comprehensive
introduction to integrated circuit design for IoT, and
serves as an excellent starting point for further
learning, thanks to the broad coverage of topics and
selected references makes it very well suited for
practicing engineers and scientists working in the
hardware and chip design for IoT, and as textbook
for senior undergraduate, graduate and
postgraduate students ( familiar with analog and
digital circuits).
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This book presents Dual Mode Logic (DML), a new
design paradigm for digital integrated circuits. DML
logic gates can operate in two modes, each
optimized for a different metric. Its on-the-fly
switching between these operational modes at the
gate, block and system levels provide maximal E-D
optimization flexibility. Each highly detailed chapter
has multiple illustrations showing how the DML
paradigm seamlessly implements digital circuits that
dissipate less energy while simultaneously improving
performance and reducing area without a significant
compromise in reliability. All the facets of the DML
methodology are covered, starting from basic
concepts, through single gate optimization, general
module optimization, design trade-offs and new
ways DML can be integrated into standard design
flows using standard EDA tools. DML logic is
compatible with numerous applications but is
particularly advantageous for ultra-low power,
reliable high performance systems, and advanced
scaled technologies Written in language accessible
to students and design engineers, each topic is
oriented toward immediate application by all those
interested in an alternative to CMOS logic. Describes
a novel, promising alternative to conventional CMOS
logic, known as Dual Mode Logic (DML), with which
a single gate can be operated selectively in two
modes, each optimized for a different metric (e.g.,
energy consumption, performance, size);
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Demonstrates several techniques at the architectural
level, which can result in high energy savings and
improved system performance; Focuses on the
tradeoffs between power, area and speed including
optimizations at the transistor and gate level,
including alternatives to DML basic cells; Illustrates
DML efficiency for a variety of VLSI applications.
This book contains all the topics of importance to the
low power designer. It first lays the foundation and
then goes on to detail the design process. The book
also discusses such special topics as power
management and modal design, ultra low power,
and low power design methodology and flows. In
addition, coverage includes projections of the future
and case studies.
Field Programmable Gate Arrays (FPGAs) are
devices that provide a fast, low-cost way for
embedded system designers to customize products
and deliver new versions with upgraded features,
because they can handle very complicated functions,
and be reconfigured an infinite number of times. In
addition to introducing the various architectural
features available in the latest generation of FPGAs,
The Design Warrior’s Guide to FPGAs also covers
different design tools and flows. This book covers
information ranging from schematic-driven entry,
through traditional HDL/RTL-based simulation and
logic synthesis, all the way up to the current state-ofthe-art in pure C/C++ design capture and synthesis
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technology. Also discussed are specialist areas such
as mixed hardward/software and DSP-based design
flows, along with innovative new devices such as
field programmable node arrays (FPNAs). Clive
"Max" Maxfield is a bestselling author and engineer
with a large following in the electronic design
automation (EDA)and embedded systems industry.
In this comprehensive book, he covers all the issues
of interest to designers working with, or
contemplating a move to, FPGAs in their product
designs. While other books cover fragments of
FPGA technology or applications this is the first to
focus exclusively and comprehensively on FPGA
use for embedded systems. First book to focus
exclusively and comprehensively on FPGA use in
embedded designs World-renowned best-selling
author Will help engineers get familiar and succeed
with this new technology by providing much-needed
advice on choosing the right FPGA for any design
project
Cartesian Genetic Programming (CGP) is a highly
effective and increasingly popular form of genetic
programming. It represents programs in the form of
directed graphs, and a particular characteristic is that it
has a highly redundant genotype–phenotype mapping, in
that genes can be noncoding. It has spawned a number
of new forms, each improving on the efficiency, among
them modular, or embedded, CGP, and self-modifying
CGP. It has been applied to many problems in both
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computer science and applied sciences. This book
contains chapters written by the leading figures in the
development and application of CGP, and it will be
essential reading for researchers in genetic programming
and for engineers and scientists solving applications
using these techniques. It will also be useful for
advanced undergraduates and postgraduates seeking to
understand and utilize a highly efficient form of genetic
programming.
This book provides broad and comprehensive coverage
of the entire EDA flow. EDA/VLSI practitioners and
researchers in need of fluency in an "adjacent" field will
find this an invaluable reference to the basic EDA
concepts, principles, data structures, algorithms, and
architectures for the design, verification, and test of VLSI
circuits. Anyone who needs to learn the concepts,
principles, data structures, algorithms, and architectures
of the EDA flow will benefit from this book. Covers
complete spectrum of the EDA flow, from ESL design
modeling to logic/test synthesis, verification, physical
design, and test - helps EDA newcomers to get "up-andrunning" quickly Includes comprehensive coverage of
EDA concepts, principles, data structures, algorithms,
and architectures - helps all readers improve their VLSI
design competence Contains latest advancements not
yet available in other books, including Test compression,
ESL design modeling, large-scale floorplanning,
placement, routing, synthesis of clock and power/ground
networks - helps readers to design/develop testable
chips or products Includes industry best-practices
wherever appropriate in most chapters - helps readers
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avoid costly mistakes
Field-programmable gate arrays (FPGAs), which are prefabricated, programmable digital integrated circuits (ICs),
provide easy access to state-of-the-art integrated circuit
process technology, and in doing so, democratize this
technology of our time. This book is about comparing the
qualities of FPGA – their speed performance, area and
power consumption, against custom-fabricated ICs, and
exploring ways of mitigating their de ciencies. This work
began as a question that many have asked, and few had
the resources to answer – how much worse is an FPGA
compared to a custom-designed chip? As we dealt with
that question, we found that it was far more dif cult to
answer than we anticipated, but that the results were rich
basic insights on fundamental understandings of FPGA
architecture. It also encouraged us to nd ways to
leverage those insights to seek ways to make FPGA
technology better, which is what the second half of the
book is about. While the question “How much worse is
an FPGA than an ASIC?” has been a constant subtheme of all research on FPGAs, it was posed most
directly, some time around May 2004, by Professor
Abbas El Gamal from Stanford University to us – he was
working on a 3D FPGA, and was wondering if any real
measurements had been made in this kind of
comparison. Shortly thereafter we took it up and tried to
answer in a serious way.
Written by the world’s most prominent microprocessor
design leaders from industry and academia, this book
provides complete coverage of all aspects of complex
microprocessor design: technology, power management,
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clocking, high-performance architecture, design
methodologies, memory and I/O design, computer aided
design, testing and design for testability. The chapters
provide state-of-the-art knowledge while including
sufficient tutorial material to bring non-experts up to
speed. A useful companion to design engineers working
in related areas.
The power consumption of microprocessors is one of the
most important challenges of high-performance chips
and portable devices. In chapters drawn from Piguet's
recently published Low-Power Electronics Design, LowPower CMOS Circuits: Technology, Logic Design, and
CAD Tools addresses the design of low-power circuitry
in deep submicron technologies. It provides a focused
reference for specialists involved in designing low-power
circuitry, from transistors to logic gates. The book is
organized into three broad sections for convenient
access. The first examines the history of low-power
electronics along with a look at emerging and possible
future technologies. It also considers other technologies,
such as nanotechnologies and optical chips, that may be
useful in designing integrated circuits. The second part
explains the techniques used to reduce power
consumption at low levels. These include clock gating,
leakage reduction, interconnecting and communication
on chips, and adiabatic circuits. The final section
discusses various CAD tools for designing low-power
circuits. This section includes three chapters that
demonstrate the tools and low-power design issues at
three major companies that produce logic synthesizers.
Providing detailed examinations contributed by leading
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experts, Low-Power CMOS Circuits: Technology, Logic
Design, and CAD Tools supplies authoritative
information on how to design and model for high
performance with low power consumption in modern
integrated circuits. It is a must-read for anyone designing
modern computers or embedded systems.
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.
The International conference series on Computer
Science, Engineering & Applications (ICCSEA) aims to
bring together researchers and practitioners from
academia and industry to focus on understanding
computer science, engineering and applications and to
establish new collaborations in these areas. The Second
International Conference on Computer Science,
Engineering & Applications (ICCSEA-2012), held in
Delhi, India, during May 25-27, 2012 attracted many
local and international delegates, presenting a balanced
mixture of intellect and research both from the East and
from the West. Upon a strenuous peer-review process
the best submissions were selected leading to an
exciting, rich and a high quality technical conference
program, which featured high-impact presentations in the
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latest developments of various areas of computer
science, engineering and applications research.
Provides the only up-to-date source on the most recent
advances inthis often complex and fascinating topic. The
only book to be entirely devoted to clocking Clocking has
become one of the most important topics in thefield of
digital system design A "must have" book for advanced
circuit engineers
This state-of-the-art survey gives a systematic presentation of
recent advances in the design and validation of computer
architectures. The book covers a comprehensive range of
architecture design and validation methods, from computer
aided high-level design of VLSI circuits and systems to layout
and testable design, including the modeling and synthesis of
behavior and dataflow, cell-based logic optimization, machine
assisted verification, and virtual machine design.
This book covers layout design and layout migration
methodologies for optimizing multi-net wire structures in
advanced VLSI interconnects. Scaling-dependent models for
interconnect power, interconnect delay and crosstalk noise
are covered in depth, and several design optimization
problems are addressed, such as minimization of
interconnect power under delay constraints, or design for
minimal delay in wire bundles within a given routing area. A
handy reference or a guide for design methodologies and
layout automation techniques, this book provides a
foundation for physical design challenges of interconnect in
advanced integrated circuits.
The physical design flow of any project depends upon the
size of the design, the technology, the number of designers,
the clock frequency, and the time to do the design. As
technology advances and design-styles change, physical
design flows are constantly reinvented as traditional phases
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are removed and new ones are added to accommodate
changes in technology. Handbook of Algorithms for Physical
Design Automation provides a detailed overview of VLSI
physical design automation, emphasizing state-of-the-art
techniques, trends and improvements that have emerged
during the previous decade. After a brief introduction to the
modern physical design problem, basic algorithmic
techniques, and partitioning, the book discusses significant
advances in floorplanning representations and describes
recent formulations of the floorplanning problem. The text
also addresses issues of placement, net layout and
optimization, routing multiple signal nets, manufacturability,
physical synthesis, special nets, and designing for specialized
technologies. It includes a personal perspective from Ralph
Otten as he looks back on the major technical milestones in
the history of physical design automation. Although several
books on this topic are currently available, most are either too
broad or out of date. Alternatively, proceedings and journal
articles are valuable resources for researchers in this area,
but the material is widely dispersed in the literature. This
handbook pulls together a broad variety of perspectives on
the most challenging problems in the field, and focuses on
emerging problems and research results.
A modern, comprehensive introduction to DRAM for students
and practicing chip designers Dynamic Random Access
Memory (DRAM) technology has been one of the
greatestdriving forces in the advancement of solid-state
technology. With its ability to produce high product volumes
and low pricing, it forces solid-state memory manufacturers to
work aggressively to cut costs while maintaining, if not
increasing, their market share. As a result, the state of the art
continues to advance owing to the tremendous pressure to
get more memory chips from each silicon wafer, primarily
through process scaling and clever design. From a team of
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engineers working in memory circuit design, DRAM Circuit
Design gives students and practicing chip designers an easyto-follow, yet thorough, introductory treatment of the subject.
Focusing on the chip designer rather than the end user, this
volume offers expanded, up-to-date coverage of DRAM circuit
design by presenting both standard and high-speed
implementations. Additionally, it explores a range of topics:
the DRAM array, peripheral circuitry, global circuitry and
considerations, voltage converters, synchronization in
DRAMs, data path design, and power delivery. Additionally,
this up-to-date and comprehensive book features topics in
high-speed design and architecture and the ever-increasing
speed requirements of memory circuits. The only book that
covers the breadth and scope of the subject under one cover,
DRAM Circuit Design is an invaluable introduction for
students in courses on memory circuit design or advanced
digital courses in VLSI or CMOS circuit design. It also serves
as an essential, one-stop resource for academics,
researchers, and practicing engineers.
Explains how to use low power design in an automated
design flow, and examine the design time and performance
trade-offs Includes the latest tools and techniques for low
power design applied in an ASIC design flow Focuses on low
power in an automated design methodology, a much
neglected area
This comprehensive analysis of a newly developed
asynchronous circuit family covers circuit theory, practical
circuits, design tools and an example of the design of a
simple asynchronous microprocessor using the circuit family.
The book will address the-state-of-the-art in integrated circuit
design in the context of emerging systems. New exciting
opportunities in body area networks, wireless
communications, data networking, and optical imaging are
discussed. Emerging materials that can take system
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performance beyond standard CMOS, like Silicon on Insulator
(SOI), Silicon Germanium (SiGe), and Indium Phosphide
(InP) are explored. Three-dimensional (3-D) CMOS
integration and co-integration with sensor technology are
described as well. The book is a must for anyone serious
about circuit design for future technologies. The book is
written by top notch international experts in industry and
academia. The intended audience is practicing engineers with
integrated circuit background. The book will be also used as a
recommended reading and supplementary material in
graduate course curriculum. Intended audience is
professionals working in the integrated circuit design field.
Their job titles might be : design engineer, product manager,
marketing manager, design team leader, etc. The book will be
also used by graduate students. Many of the chapter authors
are University Professors.
A revised guide to the theory and implementation of CMOS
analog and digital IC design The fourth edition of CMOS:
Circuit Design, Layout, and Simulation is an updated guide to
the practical design of both analog and digital integrated
circuits. The author—a noted expert on the topic—offers a
contemporary review of a wide range of analog/digital circuit
blocks including: phase-locked-loops, delta-sigma sensing
circuits, voltage/current references, op-amps, the design of
data converters, and switching power supplies. CMOS
includes discussions that detail the trade-offs and
considerations when designing at the transistor-level. The
companion website contains numerous examples for many
computer-aided design (CAD) tools. Using the website
enables readers to recreate, modify, or simulate the design
examples presented throughout the book. In addition, the
author includes hundreds of end-of-chapter problems to
enhance understanding of the content presented. This newly
revised edition: • Provides in-depth coverage of both analog
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and digital transistor-level design techniques • Discusses the
design of phase- and delay-locked loops, mixed-signal
circuits, data converters, and circuit noise • Explores realworld process parameters, design rules, and layout examples
• Contains a new chapter on Power Electronics Written for
students in electrical and computer engineering and
professionals in the field, the fourth edition of CMOS: Circuit
Design, Layout, and Simulation is a practical guide to
understanding analog and digital transistor-level design
theory and techniques.

This books focuses on recent break-throughs in the
development of a variety of photonic devices, serving
distances ranging from mm to many km, together with
their electronic counter-parts, e.g. the drivers for lasers,
the amplifiers following the detectors and most important,
the relevant advanced VLSI circuits. It explains that as a
consequence of the increasing dominance of optical
interconnects for high performance workstation clusters
and supercomputers their complete design has to be
revised. This book thus covers for the first time the whole
variety of interdependent subjects contributing to green
photonics and electronics, serving communication and
energy harvesting. Alternative approaches to generate
electric power using organic photovoltaic solar cells,
inexpensive and again energy efficient in production are
summarized. In 2015, the use of the internet consumed
5-6% of the raw electricity production in developed
countries. Power consumption increases rapidly and
without some transformational change will use, by the
middle of the next decade at the latest, the entire
electricity production. This apocalyptic outlook led to a
redirection of the focus of data center and HPC
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developers from just increasing bit rates and capacities
to energy efficiency. The high speed interconnects are all
based on photonic devices. These must and can be
energy efficient but they operate in an electronic
environment and therefore have to be considered in a
wide scope that also requires low energy electronic
devices, sophisticated circuit designs and clever
architectures. The development of the next generation of
high performance exaFLOP computers suffers from the
same problem: Their energy consumption based on
present device generations is essentially prohibitive.
???CMOS?????????????,???20????????????,?????????
??EDA??????????????????????????????,??????,????,?
???,?????
The 11 th IFIP International Conference on Very Large
Scale Integration, in Montpellier, France, December
3-5,2001, was a great success. The main focus was
about IP Cores, Circuits and System Designs &
Applications as well as SOC Design Methods and CAD.
This book contains the best papers (39 among 70) that
have been presented during the conference. Those
papers deal with all aspects of importance for the design
of the current and future integrated systems. System on
Chip (SOC) design is today a big challenge for
designers, as a SOC may contain very different blocks,
such as microcontrollers, DSPs, memories including
embedded DRAM, analog, FPGA, RF front-ends for
wireless communications and integrated sensors. The
complete design of such chips, in very deep submicron
technologies down to 0.13 mm, with several hundreds of
millions of transistors, supplied at less than 1 Volt, is a
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very challenging task if design, verification, debug and
industrial test are considered. The microelectronic
revolution is fascinating; 55 years ago, in late 1947, the
transistor was invented, and everybody knows that it was
by William Shockley, John Bardeen and Walter H.
Brattein, Bell Telephone Laboratories, which received
the Nobel Prize in Physics in 1956. Probably, everybody
thinks that it was recognized immediately as a major
invention.
This book constitutes the refereed proceedings of the
13th International Workshop on Power and Timing
Modeling, Optimization and Simulation, PATMOS 2003,
held in Torino, Italy in September 2003. The 43 revised
full papers and 18 revised poster papers presented
together with three keynote contributions were carefully
reviewed and selected from 85 submissions. The papers
are organized in topical sections on gate-level modeling
and characterization, interconnect modeling and
optimization, asynchronous techniques, RTL power
modeling and memory optimization, high-level modeling,
power-efficient technologies and designs,
communication modeling and design, and low-power
issues in processors and multimedia.
This book offers the first comprehensive coverage of
digital design techniques to expand the powerperformance tradeoff well beyond that allowed by
conventional wide voltage scaling. Compared to
conventional fixed designs, the approach described in
this book makes digital circuits more versatile and
adaptive, allowing simultaneous optimization at both
ends of the power-performance spectrum. Drop-in
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solutions for fully automated and low-effort design based
on commercial CAD tools are discussed extensively for
processors, accelerators and on-chip memories, and are
applicable to prominent applications (e.g., IoT, AI,
wearables, biomedical). Through the higher powerperformance versatility techniques described in this
book, readers are enabled to reduce the design effort
through reuse of the same digital design instance, across
a wide range of applications. All concepts the authors
discuss are demonstrated by dedicated testchip designs
and experimental results. To make the results
immediately usable by the reader, all the scripts
necessary to create automated design flows based on
commercial tools are provided and explained.
Designers of high-speed integrated circuits face a
bewildering array of choices and too often spend
frustrating days tweaking gates to meet speed targets.
Logical Effort: Designing Fast CMOS Circuits makes
high speed design easier and more methodical,
providing a simple and broadly applicable method for
estimating the delay resulting from factors such as
topology, capacitance, and gate sizes. The brainchild of
circuit and computer graphics pioneers Ivan Sutherland
and Bob Sproull, "logical effort" will change the way you
approach design challenges. This book begins by
equipping you with a sound understanding of the
method's essential procedures and concepts-so you can
start using it immediately. Later chapters explore the
theory and finer points of the method and detail its
specialized applications. Features Explains the method
and how to apply it in two practically focused chapters.
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Improves circuit design intuition by teaching simple ways
to discern the consequences of topology and gate size
decisions. Offers easy ways to choose the fastest circuit
from among an array of potential circuit designs.
Reduces the time spent on tweaking and simulations-so
you can rapidly settle on a good design. Offers in-depth
coverage of specialized areas of application for logical
effort: skewed or unbalanced gates, other circuit families
(including pseudo-NMOS and domino), wide structures
such as decoders, and irregularly forking circuits.
Presents a complete derivation of the method-so you see
how and why it works.
This book was written to arm engineers qualified and
knowledgeable in the area of VLSI circuits with the
essential knowledge they need to get into this exciting
field and to help those already in it achieve a higher level
of proficiency. Few people truly understand how a large
chip is developed, but an understanding of the whole
process is necessary to appreciate the importance of
each part of it and to understand the process from
concept to silicon. It will teach readers how to become
better engineers through a practical approach of
diagnosing and attacking real-world problems.
A widely read and authoritative book for hardware and
software designers. This innovative book exposes the
characteristics of performance-optimal single- and multilevel cache hierarchies by approaching the cache design
process through the novel perspective of minimizing
execution time.
The International Workshop on Power and Timing Modeling,
Optimization, and Simulation PATMOS 2002, was the 12th in
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a series of international workshops 1 previously held in
several places in Europe. PATMOS has over the years
evolved into a well-established and outstanding series of
open European events on power and timing aspects of
integrated circuit design. The increased interest, espe- ally in
low-power design, has added further momentum to the
interest in this workshop. Despite its growth, the workshop
can still be considered as a very - cused conference,
featuring high-level scienti?c presentations together with
open discussions in a free and easy environment. This year,
the workshop has been opened to both regular papers and
poster presentations. The increasing number of worldwide
high-quality submissions is a measure of the global interest of
the international scienti?c community in the topics covered by
PATMOS. The objective of this workshop is to provide a
forum to discuss and inves- gate the emerging problems in
the design methodologies and CAD-tools for the new
generation of IC technologies. A major emphasis of the
technical program is on speed and low-power aspects with
particular regard to modeling, char- terization, design, and
architectures. The technical program of PATMOS 2002
included nine sessions dedicated to most important and
current topics on power and timing modeling, optimization,
and simulation. The three invited talks try to give a global
overview of the issues in low-power and/or high-performance
circuit design.
The power consumption of integrated circuits is one of the
most problematic considerations affecting the design of highperformance chips and portable devices. The study of powersaving 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
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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.
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
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VLSI design area, and as text book for senior undergraduate,
graduate and postgraduate students (already familiar with
digital circuits and timing).
This book constitutes the refereed proceedings of the 21st
International Conference on Integrated Circuit and System
Design, PATMOS 2011, held in Madrid, Spain, in September
2011. The 34 revised full papers presented were carefully
reviewed and selected from numerous submissions. The
paper feature emerging challenges in methodologies and
tools for the design of upcoming generations of integrated
circuits and systems and focus especially on timing,
performance and power consumption as well as architectural
aspects with particular emphasis on modeling, design,
characterization, analysis and optimization.
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