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This book describes methods to address wearout/aging degradations in electronic chips
and systems, caused by several physical mechanisms at the device level. The authors
introduce a novel technique called accelerated active self-healing, which fixes wearout
issues by enabling accelerated recovery. Coverage includes recovery theory,
experimental results, implementations and applications, across multiple nodes ranging
from planar, FD-SOI to FinFET, based on both foundry provided models and predictive
models. Presents novel techniques, tested with experiments on real hardware;
Discusses circuit and system level wearout recovery implementations, many of these
designs are portable and friendly to the standard design flow; Provides circuitarchitecture-system infrastructures that enable the accelerated self-healing for future
resilient systems; Discusses wearout issues at both transistor and interconnect level,
providing solutions that apply to both; Includes coverage of resilient aspects of
emerging applications such as IoT.
This volume describes the design of relay-based circuit systems from device fabrication
to circuit micro-architectures. This book is ideal for both device engineers as well as
circuit system designers, and highlights the importance of co-design across design
hierarchies when trying to optimize system performance (in this case, energyefficiency). The book will also appeal to researchers and engineers focused on
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semiconductor, integrated circuits, and energy efficient electronics.
Offers comprehensive coverage of digital CMOS circuit design, as well as addressing
technology issues highlighted by the widespread use of nanometer-scale CMOS
technologies.
This updated printing of the leading text and reference in digital systems testing and
testable design provides comprehensive, state-of-the-art coverage of the field. Included
are extensive discussions of test generation, fault modeling for classic and new
technologies, simulation, fault simulation, design for testability, built-in self-test, and
diagnosis. Complete with numerous problems, this book is a must-have for test
engineers, ASIC and system designers, and CAD developers, and advanced
engineering students will find this book an invaluable tool to keep current with recent
changes in the field.
This book gathers high-quality research papers presented at the Second International
Conference on Innovative Computing and Communication (ICICC 2019), which was
held at the VSB - Technical University of Ostrava, Czech Republic, on 21–22 March
2019. Highlighting innovative papers by scientists, scholars, students, and industry
experts in the fields of computing and communication, the book promotes the
transformation of fundamental research into institutional and industrialized research,
and the translation of applied research into real-world applications.
This book constitutes the refereed proceedings of the 12th International Conference on
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Field-Programmable Logic and Applications, FPL 2002, held in Montpellier, France, in
September 2002. The 104 revised regular papers and 27 poster papers presented
together with three invited contributions were carefully reviewed and selected from 214
submissions. The papers are organized in topical sections on rapid prototyping, FPGA
synthesis, custom computing engines, DSP applications, reconfigurable fabrics,
dynamic reconfiguration, routing and placement, power estimation, synthesis issues,
communication applications, new technologies, reconfigurable architectures,
multimedia applications, FPGA-based arithmetic, reconfigurable processors, testing
and fault-tolerance, crypto applications, multitasking, compilation techniques, etc.
Welcome to the proceedings of PATMOS 2005, the 15th in a series of international
workshops.PATMOS2005wasorganizedbyIMECwithtechnicalco-sponsorshipfrom the
IEEE Circuits and Systems Society. Over the years, PATMOS has evolved into an
important European event, where - searchers from both industry and academia discuss
and investigate the emerging ch- lenges in future and contemporary applications,
design methodologies, and tools - quired for the developmentof upcominggenerationsof
integrated circuits and systems. The technical program of PATMOS 2005 contained
state-of-the-art technical contri- tions, three invited talks, a special session on hearingaid design, and an embedded - torial. The technical program focused on timing,
performance and power consumption, as well as architectural aspects with particular
emphasis on modeling, design, char- terization, analysis and optimization in the
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nanometer era. The Technical Program Committee, with the assistance of additional
expert revi- ers, selected the 74 papers to be presented at PATMOS. The papers were
divided into 11 technical sessions and 3 poster sessions. As is always the case with the
PATMOS workshops, the review process was anonymous, full papers were required,
and several reviews were carried out per paper. Beyond the presentations of the
papers, the PATMOS technical program was - riched by a series of speeches offered
by world class experts, on important emerging research issues of industrial relevance.
Prof. Jan Rabaey, Berkeley, USA, gave a talk on “Traveling the Wild Frontier of Ulta
Low-Power Design”, Dr. Sung Bae Park, S- sung, gave a presentation on “DVL (Deep
Low Voltage): Circuits and Devices”, Prof.
Digital Integrated CircuitsA Design Perspective

Beginning with discussions on the operation of electronic devices and analysis of
the nucleus of digital design, the text addresses: the impact of interconnect,
design for low power, issues in timing and clocking, design methodologies, and
the effect of design automation on the digital design perspective.
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
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includes projections of the future and case studies.
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
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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.
Klaus von Klitzing Max-Planck-Institut fur ? Festk ? orperforschung,
Heisenbergstraße 1, 70569 Stuttgart, Germany Already many Cassandras have
prematurely announced the end of the silicon roadmap and yet, conventional
semiconductor-based transistors have been continuously shrinking at a pace
which has brought us to nowadays cheap and powerful microelectronics.
However it is clear that the traditional scaling laws cannot be applied if unwanted
tunnel phenomena or ballistic transport dominate the device properties. It is
generally expected, that a combination of silicon CMOS devices with molecular
structure will dominate the ?eld of nanoelectronics in 20 years. The visionary
ideas of atomic- or molecular-scale electronics already date back thirty years but
only recently advanced nanotechnology, including e.g. scanning tunneling
methods and mechanically controllable break junctions, have enabled to make
distinct progress in this direction. On the level of fdamentalresearch,stateofthearttechniquesallowtomanipulate,imageand
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probechargetransportthroughuni-molecularsystemsinanincreasinglyc- trolled way.
Hence, molecular electronics is reaching a stage of trustable and reproducible
experiments. This has lead to a variety of physical and chemical phenomena
recently observed for charge currents owing through molecular junctions, posing
new challenges to theory. As a result a still increasing n- ber of open questions
determines the future agenda in this ?eld.
This text takes the student from the very basics of digital electronics to an
introduction of state-of-the-art techniques used in the field. It is ideal for any
engineering or science student who wishes to study the subject from its basic
principles as well as serving as a guide to more advanced topics for readers
already familiar with the subject. The coverage is sufficiently in-depth to allow the
reader to progress smoothly onto higher level texts.
With vastly increased complexity and functionality in the "nanometer era" (i.e.
hundreds of millions of transistors on one chip), increasing the performance of
integrated circuits has become a challenging task. Connecting effectively
(interconnect design) all of these chip elements has become the greatest
determining factor in overall performance. 3-D integrated circuit design may offer
the best solutions in the near future. This is the first book on 3-D integrated circuit
design, covering all of the technological and design aspects of this emerging
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design paradigm, while proposing effective solutions to specific challenging
problems concerning the design of 3-D integrated circuits. A handy,
comprehensive reference or a practical design guide, this book provides a sound
foundation for the design of 3-D integrated circuits. * Demonstrates how to
overcome "interconnect bottleneck" with 3-D integrated circuit design...leading
edge design techniques offer solutions to problems (performance/power
consumption/price) faced by all circuit designers * The FIRST book on 3-D
integrated circuit design...provides up-to-date information that is otherwise
difficult to find * Focuses on design issues key to the product development
cycle...good design plays a major role in exploiting the implementation flexibilities
offered in the 3-D * Provides broad coverage of 3-D integrated circuit design,
including interconnect prediction models, thermal management techniques, and
timing optimization...offers practical view of designing 3-D circuits
Uncertainty in key parameters within a chip and between different chips in the
deep sub micron area plays a more and more important role. As a result,
manufacturing process spreads need to be considered during the design
process. Quantitative methodology is needed to ensure faultless functionality,
despite existing process variations within given bounds, during product
development. This book presents the technological, physical, and mathematical
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fundamentals for a design paradigm shift, from a deterministic process to a
probability-orientated design process for microelectronic circuits. Readers will
learn to evaluate the different sources of variations in the design flow in order to
establish different design variants, while applying appropriate methods and tools
to evaluate and optimize their design.
Power Aware Design Methodologies was conceived as an effort to bring all
aspects of power-aware design methodologies together in a single document. It
covers several layers of the design hierarchy from technology, circuit logic, and
architectural levels up to the system layer. It includes discussion of techniques
and methodologies for improving the power efficiency of CMOS circuits (digital
and analog), systems on chip, microelectronic systems, wirelessly networked
systems of computational nodes and so on. In addition to providing an in-depth
analysis of the sources of power dissipation in VLSI circuits and systems and the
technology and design trends, this book provides a myriad of state-of-the-art
approaches to power optimization and control. The different chapters of Power
Aware Design Methodologies have been written by leading researchers and
experts in their respective areas. Contributions are from both academia and
industry. The contributors have reported the various technologies,
methodologies, and techniques in such a way that they are understandable and
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useful.
With the advent of portable and autonomous computing systems, power con
sumption has emerged as a focal point in many research projects, commercial
systems and DoD platforms. One current research initiative, which drew much
attention to this area, is the Power Aware Computing and Communications
(PAC/C) program sponsored by DARPA. Many of the chapters in this book
include results from work that have been supported by the PACIC program. The
performance of computer systems has been tremendously improving while the
size and weight of such systems has been constantly shrinking. The capacities of
batteries relative to their sizes and weights has been also improv ing but at a rate
which is much slower than the rate of improvement in computer performance and
the rate of shrinking in computer sizes. The relation between the power
consumption of a computer system and it performance and size is a complex one
which is very much dependent on the specific system and the technology used to
build that system. We do not need a complex argument, however, to be
convinced that energy and power, which is the rate of energy consumption, are
becoming critical components in computer systems in gen eral, and portable and
autonomous systems, in particular. Most of the early research on power
consumption in computer systems ad dressed the issue of minimizing power in a
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given platform, which usually translates into minimizing energy consumption, and
thus, longer battery life.
This book uses a "learn by doing" approach to introduce the concepts and
techniques of VHDL and FPGA to designers through a series of hands-on
experiments. FPGA Prototyping by VHDL Examples provides a collection of
clear, easy-to-follow templates for quick code development; a large number of
practical examples to illustrate and reinforce the concepts and design techniques;
realistic projects that can be implemented and tested on a Xilinx prototyping
board; and a thorough exploration of the Xilinx PicoBlaze soft-core
microcontroller.
Explores the unique hardware programmability of FPGA-based embedded
systems, using a learn-by-doing approach to introduce the concepts and
techniques for embedded SoPC design with Verilog An SoPC (system on a
programmable chip) integrates a processor, memory modules, I/O peripherals,
and custom hardware accelerators into a single FPGA (field-programmable gate
array) device. In addition to the customized software, customized hardware can
be developed and incorporated into the embedded system as well—allowing us to
configure the soft-core processor, create tailored I/O interfaces, and develop
specialized hardware accelerators for computation-intensive tasks. Utilizing an
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Altera FPGA prototyping board and its Nios II soft-core processor, Embedded
SoPC Design with Nios II Processor and Verilog Examples takes a "learn by
doing" approach to illustrate the hardware and software design and development
process by including realistic projects that can be implemented and tested on the
board. Emphasizing hardware design and integration throughout, the book is
divided into four major parts: Part I covers HDL and synthesis of custom
hardware Part II introduces the Nios II processor and provides an overview of
embedded software development Part III demonstrates the design and
development of hardware and software of several complex I/O peripherals,
including a PS2 keyboard and mouse, a graphic video controller, an audio codec,
and an SD (secure digital) card Part IV provides several case studies of the
integration of hardware accelerators, including a custom GCD (greatest common
divisor) circuit, a Mandelbrot set fractal circuit, and an audio synthesizer based
on DDFS (direct digital frequency synthesis) methodology While designing and
developing an embedded SoPC can be rewarding, the learning can be a long
and winding journey. This book shows the trail ahead and guides readers through
the initial steps to exploit the full potential of this emerging methodology.
The book is divided into four major parts. Part I covers HDLconstructs and
synthesis of basic digital circuits. Part IIprovides an overview of embedded
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software development with theemphasis on low-level I/O access and drivers. Part
III demonstratesthe design and development of hardware and software for
severalcomplex I/O peripherals, including PS2 keyboard and mouse, agraphic
video controller, an audio codec, and an SD (securedigital) card. Part IV provides
three case studies of theintegration of hardware accelerators, including a custom
GCD(greatest common divisor) circuit, a Mandelbrot set fractalcircuit, and an
audio synthesizer based on DDFS (direct digitalfrequency synthesis)
methodology. The book utilizes FPGA devices, Nios II soft-core processor,
anddevelopment platform from Altera Co., which is one of the two mainFPGA
manufactures. Altera has a generous university program thatprovides free
software and discounted prototyping boards foreducational institutions (details at
ahref="http://www.altera.com/university"spanstyle="color:
#284457;"http://www.altera.com/university/span/a).The two main educational
prototyping boards are known as DE1 ($99)and DE2 ($269). All experiments can
be implemented and tested withthese boards. A board combined with this book
becomes a“turn-key” solution for the SoPC design experiments andprojects.
Most HDL and C codes in the book are device independentand can be adapted
by other prototyping boards as long as a boardhas similar I/O configuration.
The 2nd Edition of Analog Integrated Circuit Design focuses on more coverage
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about several types of circuits that have increased in importance in the past
decade. Furthermore, the text is enhanced with material on CMOS IC device
modeling, updated processing layout and expanded coverage to reflect technical
innovations. CMOS devices and circuits have more influence in this edition as
well as a reduced amount of text on BiCMOS and bipolar information. New
chapters include topics on frequency response of analog ICs and basic theory of
feedback amplifiers.
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. Improves circuit design
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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.
Here is an extremely useful book that provides insight into a number of different
flavors of processor architectures and their design, software tool generation,
implementation, and verification. After a brief introduction to processor
architectures and how processor designers have sometimes failed to deliver what
was expected, the authors introduce a generic flow for embedded on-chip
processor design and start to explore the vast design space of on-chip
processing. The authors cover a number of different types of processor core.
The book provides accurate FDTD models for on-chip interconnects, covering
most recent advancements in materials and design. Furthermore, depending on
the geometry and physical configurations, different electrical equivalent models
for CNT and GNR based interconnects are presented. Based on the electrical
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equivalent models the performance comparison among the Cu, CNT and GNRbased interconnects are also discussed in the book. The proposed models are
validated with the HSPICE simulations. The book introduces the current research
scenario in the modeling of on-chip interconnects. It presents the structure,
properties, and characteristics of graphene based on-chip interconnects and the
FDTD modeling of Cu based on-chip interconnects. The model considers the nonlinear effects of CMOS driver as well as the transmission line effects of
interconnect line that includes coupling capacitance and mutual inductance
effects. In a more realistic manner, the proposed model includes the effect of
width-dependent MFP of the MLGNR while taking into account the edge
roughness.
This book contains the papers presented at the 9th International Workshop on Field
ProgrammableLogic and Applications (FPL’99), hosted by the University of Strathclyde
in Glasgow, Scotland, August 30 – September 1, 1999. FPL’99 is the ninth in the
series of annual FPL workshops. The FPL’99 programme committee has been
fortunate to have received a large number of high-quality papers addressing a wide
range of topics. From these, 33 papers have been selected for presentation at the
workshop and a further 32 papers have been accepted for the poster sessions. A total
of 65 papers from 20 countries are included in this volume. FPL is a subject area that
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attracts researchers from both electronic engine- ing and computer science. Whether
we are engaged in research into soft ha- ware or hard software seems to be primarily a
question of perspective. What is unquestionable is that the interaction of groups of
researchers from di?erent backgrounds results in stimulating and productive research.
As we prepare for the new millennium, the premier European forum for - searchers in
?eld programmable logic remains the FPL workshop. Next year the FPL series of
workshopswill celebrate its tenth anniversary.The contribution of so many overseas
researchers has been a particularly attractive feature of these events, giving them a
truly international perspective, while the informal and convivial atmosphere that
pervades the workshops have been their hallmark. We look forward to preserving these
features in the future while continuing to expand the size and quality of the events.
This volume set contains 184 papers from the 4th Computational Methods in Systems
and Software 2020 (CoMeSySo 2020) proceedings. Software engineering, computer
science and artificial intelligence are crucial topics for the research within an intelligent
systems problem domain. The CoMeSySo 2020 conference is breaking the barriers,
being held online. CoMeSySo 2020 intends to provide an international forum for the
discussion of the latest high-quality research results.
The fourth edition of CMOS Digital Integrated Circuits: Analysis and Design continues
the well-established tradition of the earlier editions by offering the most comprehensive
coverage of digital CMOS circuit design, as well as addressing state-of-the-art
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technology issues highlighted by the widespread use of nanometer-scale CMOS
technologies. In this latest edition, virtually all chapters have been re-written, the
transistor model equations and device parameters have been revised to reflect the
sigificant changes that must be taken into account for new technology generations, and
the material has been reinforced with up-to-date examples. The broad-ranging
coverage of this textbook starts with the fundamentals of CMOS process technology,
and continues with MOS transistor models, basic CMOS gates, interconnect effects,
dynamic circuits, memory circuits, arithmetic building blocks, clock and I/O circuits, low
power design techniques, design for manufacturability and design for testability.
Places emphasis on developing intuition and physical insight. This title includes
numerous examples and problems that have been carefully thought out to promote
problem solving methodologies of the type engineers apply daily on the job.
Contains the most extensive coverage of digital integrated circuits available in a single
source. Provides complete qualitative descriptions of circuit operation followed by indepth analytical analyses and spice simulations. The circuit families described in detail
are transistor-transistor logic (TTL, STTL, and ASTTL), emitter-coupled logic (ECL),
NMOS logic, CMOS logic, dynamic CMOS, BiCMOS structures and various GASFET
technologies. In addition to detailed presentation of the basic inverter circuits for each
digital logic family, complete details of other logic circuits for these families are
presented.
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Low Power Design Methodologies presents the first in-depth coverage of all the layers
of the design hierarchy, ranging from the technology, circuit, logic and architectural
levels, up to the system layer. The book gives insight into the mechanisms of power
dissipation in digital circuits and presents state of the art approaches to power
reduction. Finally, it introduces a global view of low power design methodologies and
how these are being captured in the latest design automation environments. The
individual chapters are written by the leading researchers in the area, drawn from both
industry and academia. Extensive references are included at the end of each chapter.
Audience: A broad introduction for anyone interested in low power design. Can also be
used as a text book for an advanced graduate class. A starting point for any aspiring
researcher.
Data security is an important requirement for almost all, if not all, information-oriented
applications such as e-commerce, digital signature, secure Internet, etc. All these
services use encrypted data. Cryptography is a milliner science that was the key to the
secret of ancient Rome and a fundamental piece in the Second World War. Today, it is
a star in the computation world. Several operating systems, data base systems or
simple filling systems provide the user with cryptographic functions that allow controlled
data scrambling. Modern cryptology, which is the basis of information security
techniques, started in the late 1970's and developed in the 1980's. As communication
networks were spreading deep into society, the need for secure communication greatly
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promoted cryptographic research. The need for fast but secure cryptographic systems
is growing bigger. Therefore, dedicated hardware for cryptography is becoming a key
issue for designers. With the spread of reconfigurable hardware such as FPGAs,
hardware implementations of cryptographic algorithms became cost-effective. The
focus of this book is on all aspects of cryptographic hardware and embedded systems.
This includes design, implementation and security of such systems. The content of this
book is divided into four main parts, each of which is organised in three chapters, with
the exception of the last one.
The modern electronic testing has a forty year history. Test professionals hold some
fairly large conferences and numerous workshops, have a journal, and there are over
one hundred books on testing. Still, a full course on testing is offered only at a few
universities, mostly by professors who have a research interest in this area. Apparently,
most professors would not have taken a course on electronic testing when they were
students. Other than the computer engineering curriculum being too crowded, the major
reason cited for the absence of a course on electronic testing is the lack of a suitable
textbook. For VLSI the foundation was provided by semiconductor device techn- ogy,
circuit design, and electronic testing. In a computer engineering curriculum, therefore, it
is necessary that foundations should be taught before applications. The field of VLSI
has expanded to systems-on-a-chip, which include digital, memory, and mixedsignalsubsystems. To our knowledge this is the first textbook to cover all three types of
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electronic circuits. We have written this textbook for an undergraduate “foundations”
course on electronic testing. Obviously, it is too voluminous for a one-semester course
and a teacher will have to select from the topics. We did not restrict such freedom
because the selection may depend upon the individual expertise and interests. Besides,
there is merit in having a larger book that will retain its usefulness for the owner even
after the completion of the course. With equal tenacity, we address the needs of three
other groups of readers.
Design exibility and power consumption in addition to the cost, have always been the
most important issues in design of integrated circuits (ICs), and are the main concerns
of this research, as well. Energy Consumptions: Power dissipation (P ) and energy
consumption are - diss pecially importantwhen there is a limited amountof power
budgetor limited source of energy. Very common examples are portable systems where
the battery life time depends on system power consumption. Many different techniques
have been - veloped to reduce or manage the circuit power consumption in this type of
systems. Ultra-low power (ULP) applications are another examples where power
dissipation is the primary design issue. In such applications, the power budget is so
restricted that very special circuit and system level design techniquesare needed to
satisfy the requirements. Circuits employed in applications such as wireless sensor
networks (WSN), wearable battery powered systems [1], and implantable circuits for
biol- ical applications need to consume very low amount of power such that the entire
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system can survive for a very long time without the need for changingor recharging
battery[2–4]. Using newpowersupplytechniquessuchas energyharvesting[5]and
printable batteries [6], is another reason for reducing power dissipation. Devel- ing
special design techniques for implementing low power circuits [7–9], as well as dynamic
power management (DPM) schemes [10] are the two main approaches to control the
system power consumption. Design Flexibility: Design exibility is the other important
issue in modern in- grated systems.
We live in a time of great change. In the electronics world, the last several decades
have seen unprecedented growth and advancement, described by Moore’s law. This
observation stated that transistor density in integrated circuits doubles every 1. 5–2
years. This came with the simultaneous improvement of individual device perf- mance
as well as the reduction of device power such that the total power of the resulting ICs
remained under control. No trend remains constant forever, and this is unfortunately the
case with Moore’s law. The trouble began a number of years ago when CMOS devices
were no longer able to proceed along the classical scaling trends. Key device
parameters such as gate oxide thickness were simply no longer able to scale. As a
result, device o- state currents began to creep up at an alarming rate. These continuing
problems with classical scaling have led to a leveling off of IC clock speeds to the range
of several GHz. Of course, chips can be clocked higher but the thermal issues become
unmanageable. This has led to the recent trend toward microprocessors with mul- ple
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cores, each running at a few GHz at the most. The goal is to continue improving
performance via parallelism by adding more and more cores instead of increasing
speed. The challenge here is to ensure that general purpose codes can be ef?ciently
parallelized. There is another potential solution to the problem of how to improve CMOS
technology performance: three-dimensional integrated circuits (3D ICs).
Wireless and mobile communications is a fast-growing area and has an enormous
impact on almost every aspect of our daily lives. This book examines integrated circuits,
systems and transceivers for wireless and mobile communications. It covers the most
recent developments in key RF, IF, analogue, mixed-signal components and single-chip
transceivers in CMOS technology, a preferred technology for system-on-chip design.
The book takes a top-down approach from wireless communications systems, mobile
terminals/transceivers, to constituent blocks, and systematically covers the whole range
of analogue, mixed-signal, baseband, IT and RF circuits.
Wafer-level testing refers to a critical process of subjecting integrated circuits and
semiconductor devices to electrical testing while they are still in wafer form. Burn-in is a
temperature/bias reliability stress test used in detecting and screening out potential
early life device failures. This hands-on resource provides a comprehensive analysis of
these methods, showing how wafer-level testing during burn-in (WLTBI) helps lower
product cost in semiconductor manufacturing. Engineers learn how to implement the
testing of integrated circuits at the wafer-level under various resource constraints.
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Moreover, this unique book helps practitioners address the issue of enabling next
generation products with previous generation testers. Practitioners also find expert
insights on current industry trends in WLTBI test solutions.
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