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Unlike books currently on the market, this book attempts
to satisfy two goals: combine circuits and electronics into
a single, unified treatment, and establish a strong
connection with the contemporary world of digital
systems. It will introduce a new way of looking not only at
the treatment of circuits, but also at the treatment of
introductory coursework in engineering in general. Using
the concept of ''abstraction,'' the book attempts to form a
bridge between the world of physics and the world of
large computer systems. In particular, it attempts to unify
electrical engineering and computer science as the art of
creating and exploiting successive abstractions to
manage the complexity of building useful electrical
systems. Computer systems are simply one type of
electrical systems. +Balances circuits theory with
practical digital electronics applications. +Illustrates
concepts with real devices. +Supports the popular
circuits and electronics course on the MIT OpenCourse
Ware from which professionals worldwide study this new
approach. +Written by two educators well known for their
innovative teaching and research and their collaboration
with industry. +Focuses on contemporary MOS
technology.
Analog circuit and system design today is more essential
than ever before. With the growth of digital systems,
wireless communications, complex industrial and
automotive systems, designers are challenged to
develop sophisticated analog solutions. This
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comprehensive source book of circuit design solutions
will aid systems designers with elegant and practical
design techniques that focus on common circuit design
challenges. The book’s in-depth application examples
provide insight into circuit design and application
solutions that you can apply in today’s demanding
designs. Covers the fundamentals of linear/analog circuit
and system design to guide engineers with their design
challenges Based on the Application Notes of Linear
Technology, the foremost designer of high performance
analog products, readers will gain practical insights into
design techniques and practice Broad range of topics,
including power management tutorials, switching
regulator design, linear regulator design, data
conversion, signal conditioning, and high frequency/RF
design Contributors include the leading lights in analog
design, Robert Dobkin, Jim Williams and Carl Nelson,
among others
This book provides comprehensive, up to date coverage
of electronic devices and circuits in a format that is
clearly written and superbly illustrated.
The book is divided into four major parts. Part I covers
HDLconstructs and synthesis of basic digital circuits.
Part IIprovides an overview of embedded 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,
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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.
Market_Desc: Engineers Special Features: " Updates
the coverage of bipolar technologies" Enhances the
discussion of biCMOS" Provides a more unified
treatment of digital and analog circuit design while
strengthening the coverage of CMOS" Removes the
chapter on non-linear analog circuits" Adds a new
operational amplifier example to chapter 11 About The
Book: This is the only comprehensive book in the market
for engineers that covers CMOS, bipolar technologies,
and biCMOS integrated circuits. The fifth edition retains
its completeness, updates the coverage of bipolar
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technologies, and enhances the discussion of biCMOS.
It provides a more unified treatment of digital and analog
circuit design while strengthening the coverage of
CMOS. The chapter on non-linear analog circuits has
been removed and chapter 11 has been updated to
include an operational amplifier example. With its
streamlined and up-to-date coverage, more engineers
can turn to this resource to explore key concepts in the
field.
As the availability of powerful computer resources has grown
over the last three decades, the art of computation of
electromagnetic (EM) problems has also grown exponentially. Despite this dramatic growth, however, the EM
community lacked a comprehensive text on the computational
techniques used to solve EM problems. The first edition of
Numerical Techniques in Electromagnetics filled that gap and
became the reference of choice for thousands of engineers,
researchers, and students. The Second Edition of this
bestselling text reflects the continuing increase in awareness
and use of numerical techniques and incorporates advances
and refinements made in recent years. Most notable among
these are the improvements made to the standard algorithm
for the finite difference time domain (FDTD) method and
treatment of absorbing boundary conditions in FDTD, finite
element, and transmission-line-matrix methods. The author
also added a chapter on the method of lines. Numerical
Techniques in Electromagnetics continues to teach readers
how to pose, numerically analyze, and solve EM problems,
give them the ability to expand their problem-solving skills
using a variety of methods, and prepare them for research in
electromagnetism. Now the Second Edition goes even further
toward providing a comprehensive resource that addresses
all of the most useful computation methods for EM problems.
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A transistor-level, design-intensive overview of high speed
and high frequency monolithic integrated circuits for wireless
and broadband systems from 2 GHz to 200 GHz, this
comprehensive text covers high-speed, RF, mm-wave, and
optical fibre circuits using nanoscale CMOS, SiGe BiCMOS,
and III-V technologies. Step-by-step design methodologies,
end-of chapter problems, and practical simulation and design
projects are provided, making this an ideal resource for senior
undergraduate and graduate courses in circuit design. With
an emphasis on device-circuit topology interaction and
optimization, it gives circuit designers and students alike an indepth understanding of device structures and process
limitations affecting circuit performance.
Modern Semiconductor Devices for Integrated Circuits, First
Edition introduces readers to the world of modern
semiconductor devices with an emphasis on integrated circuit
applications. KEY TOPICS: Electrons and Holes in
Semiconductors; Motion and Recombination of Electrons and
Holes; Device Fabrication Technology; PN and
Metal–Semiconductor Junctions; MOS Capacitor; MOS
Transistor; MOSFETs in ICs—Scaling, Leakage, and Other
Topics; Bipolar Transistor. MARKET: Written by an
experienced teacher, researcher, and expert in industry
practices, this succinct and forward-looking text is appropriate
for anyone interested in semiconductor devices for integrated
curcuits, and serves as a suitable reference text for practicing
engineers.
Balanis’ second edition of Advanced Engineering
Electromagnetics – a global best-seller for over 20 years –
covers the advanced knowledge engineers involved in
electromagnetic need to know, particularly as the topic relates
to the fast-moving, continually evolving, and rapidly
expanding field of wireless communications. The immense
interest in wireless communications and the expected
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increase in wireless communications systems projects
(antenna, microwave and wireless communication) points to
an increase in the number of engineers needed to specialize
in this field. In addition, the Instructor Book Companion Site
contains a rich collection of multimedia resources for use with
this text. Resources include: Ready-made lecture notes in
Power Point format for all the chapters. Forty-nine MATLAB®
programs to compute, plot and animate some of the wave
phenomena Nearly 600 end-of-chapter problems, that's an
average of 40 problems per chapter (200 new problems; 50%
more than in the first edition) A thoroughly updated Solutions
Manual 2500 slides for Instructors are included.
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 technology issues highlighted by
the widespread use of nanometer-scale CMOS technologies.
In this latest edition, virtually all chapters have been rewritten, 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.
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,
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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.
This updated and revised first-course textbook in applied
probability provides a contemporary and lively post-calculus
introduction to the subject of probability. The exposition
reflects a desirable balance between fundamental theory and
many applications involving a broad range of real problem
scenarios. It is intended to appeal to a wide audience,
including mathematics and statistics majors, prospective
engineers and scientists, and those business and social
science majors interested in the quantitative aspects of their
disciplines. The textbook contains enough material for a yearlong course, though many instructors will use it for a single
term (one semester or one quarter). As such, three course
syllabi with expanded course outlines are now available for
download on the book’s page on the Springer website. A oneterm course would cover material in the core chapters (1-4),
supplemented by selections from one or more of the
remaining chapters on statistical inference (Ch. 5), Markov
chains (Ch. 6), stochastic processes (Ch. 7), and signal
processing (Ch. 8—available exclusively online and
specifically designed for electrical and computer engineers,
making the book suitable for a one-term class on random
signals and noise). For a year-long course, core chapters
(1-4) are accessible to those who have taken a year of
univariate differential and integral calculus; matrix algebra,
multivariate calculus, and engineering mathematics are
needed for the latter, more advanced chapters. At the heart of
the textbook’s pedagogy are 1,100 applied exercises,
ranging from straightforward to reasonably challenging,
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roughly 700 exercises in the first four “core” chapters
alone—a self-contained textbook of problems introducing basic
theoretical knowledge necessary for solving problems and
illustrating how to solve the problems at hand – in R and
MATLAB, including code so that students can create
simulations. New to this edition • Updated and re-worked
Recommended Coverage for instructors, detailing which
courses should use the textbook and how to utilize different
sections for various objectives and time constraints •
Extended and revised instructions and solutions to problem
sets • Overhaul of Section 7.7 on continuous-time Markov
chains • Supplementary materials include three sample
syllabi and updated solutions manuals for both instructors
and students
This book offers comprehensive coverage of a wide, relevant
array of operational amplifier topics. KEY TOPICS: The book
integrates theory, practical circuits, and troubleshooting
concepts, keeping mathematical details to a minimum.
Delving more deeply into coverage of operational amplifiers,
the book guides readers through a system of pedagogical
tools that both reinforces and challenges their understanding.
An essential reference in electronic technology.
Single-molecule electronics has evolved as a vibrant research
field during the last two decades. The vision is to be able to
create electronic components at the highest level of
miniaturization—the single molecule. This book compiles and
details cutting-edge research with contributions from
chemists, physicists, theoreticians, and engineers. It covers
all aspects of single-molecule electronics, from the theory
through experimental realizations and the chemical synthesis
of molecular components to the implementation of molecular
components in future integrated circuits. This book describes
in detail both established methods and recent advances in
the field, including vibrational effects, switching phenomena,
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quantum interference, thermal power, and parallel assembly
strategies. The authors add more details to the chapters than
typically found in the primary literature so that the book can
be read not only by specialists but also by non-experts and
students with an interest in the research field. Each chapter is
accompanied by problems, and a solutions manual is also
provided.
Richard Jaeger and Travis Blalock present a balanced
coverage of analog and digital circuits; students will develop a
comprehensive understanding of the basic techniques of
modern electronic circuit design, analog and digital, discrete
and integrated. A broad spectrum of topics are included in
Microelectronic Circuit Design which gives the professor the
option to easily select and customize the material to satisfy a
two-semester or three-quarter sequence in electronics.
Jaeger/Blalock emphasizes design through the use of design
examples and design notes. Excellent pedagogical elements
include chapter opening vignettes, chapter objectives,
“Electronics in Action” boxes, a problem-solving
methodology, and "Design Note” boxes. The use of the welldefined problem-solving methodology presented in this text
can significantly enhance an engineer’s ability to understand
the issues related to design. The design examples assist in
building and understanding the design process.
This is the only comprehensive book in the market for
engineers that covers the design of CMOS and bipolar analog
integrated circuits. The fifth edition retains its completeness
and updates the coverage of bipolar and CMOS circuits. A
thorough analysis of a new low-voltage bipolar operational
amplifier has been added to Chapters 6, 7, 9, and 11.
Chapter 12 has been updated to include a fully differential
folded cascode operational amplifier example. With its
streamlined and up-to-date coverage, more engineers will
turn to this resource to explore key concepts in the field.
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This Second Edition provides all the required information for a
course in modern device electronics taken by undergraduate
electrical engineers. Offers major new coverage of silicon
technology, adds several topics in basic semiconductor
physics not treated previously, and introduces Hall-effect
sensors. The chapters on MOSFET have been entirely
updated, focusing on mobility variations and thresholdvoltage dependence. Additional topics include VLSI devices,
short channel effects, and computer modeling.
This Solution Manual, a companion volume of the book,
Fundamentals of Solid-State Electronics, provides the
solutions to selected problems listed in the book. Most of the
solutions are for the selected problems that had been
assigned to the engineering undergraduate students who
were taking an introductory device core course using this
book.This Solution Manual also contains an extensive
appendix which illustrates the application of the fundamentals
to solutions of state-of-the-art transistor reliability problems
which have been taught to advanced undergraduate and
graduate students.
Electromigration in ULSI Interconnections provides a
comprehensive description of the electromigration in
integrated circuits. It is intended for both beginner and
advanced readers on electromigration in ULSI
interconnections. It begins with the basic knowledge required
for a detailed study on electromigration, and examines the
various interconnected systems and their evolution employed
in integrated circuit technology. The subsequent chapters
provide a detailed description of the physics of
electromigration in both Al- and Cu-based Interconnections, in
the form of theoretical, experimental and numerical modeling
studies. The differences in the electromigration of Al- and Cubased interconnections and the corresponding underlying
physical mechanisms for these differences are explained. The
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test structures, testing methodology, failure analysis
methodology and statistical analysis of the test data for the
experimental studies on electromigration are presented in a
concise and rigorous manner. Methods of numerical modeling
for the interconnect electromigration and their applications to
the understanding of electromigration physics are described
in detail with the aspects of material properties,
interconnection design, and interconnect process parameters
on the electromigration performances of interconnects in
ULSI further elaborated upon. Finally, the extension of the
studies to narrow interconnections is introduced, and future
challenges on the study of electromigration are outlined and
discussed.
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.

Data Mining: Concepts and Techniques provides the
concepts and techniques in processing gathered data or
information, which will be used in various applications.
Specifically, it explains data mining and the tools used in
discovering knowledge from the collected data. This
book is referred as the knowledge discovery from data
(KDD). It focuses on the feasibility, usefulness,
effectiveness, and scalability of techniques of large data
sets. After describing data mining, this edition explains
the methods of knowing, preprocessing, processing, and
warehousing data. It then presents information about
data warehouses, online analytical processing (OLAP),
and data cube technology. Then, the methods involved
in mining frequent patterns, associations, and
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correlations for large data sets are described. The book
details the methods for data classification and introduces
the concepts and methods for data clustering. The
remaining chapters discuss the outlier detection and the
trends, applications, and research frontiers in data
mining. This book is intended for Computer Science
students, application developers, business professionals,
and researchers who seek information on data mining.
Presents dozens of algorithms and implementation
examples, all in pseudo-code and suitable for use in realworld, large-scale data mining projects Addresses
advanced topics such as mining object-relational
databases, spatial databases, multimedia databases,
time-series databases, text databases, the World Wide
Web, and applications in several fields Provides a
comprehensive, practical look at the concepts and
techniques you need to get the most out of your data
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,
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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 mixed-signalsubsystems. To our
knowledge this is the first textbook to cover all three
types of electronic circuits. We have written this textbook
for an undergraduate “foundations” course on electronic
testing. Obviously, it is too voluminous for a onesemester 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.
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