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Various approaches for finding optimal values for the parameters of analog cells have made their entrance in commercial
applications. However, a larger impact on the performance is expected if tools are developed which operate on a higher
abstraction level and consider multiple architectural choices to realize a particular functionality. This book examines the
opportunities, conditions, problems, solutions and systematic methodologies for this new generation of analog CAD tools.
Electrostatic discharge (ESD) continues to impact semiconductor components and systems as technologies scale from micro- to
nano-electronics. This book studies electrical overstress, ESD, and latchup from a whole-chip ESD design synthesis approach. It
provides a clear insight into the integration of ESD protection networks from a generalist perspective, followed by examples in
specific technologies, circuits, and chips. Uniquely both the semiconductor chip integration issues and floorplanning of ESD
networks are covered from a ‘top-down' design approach. Look inside for extensive coverage on: integration of cores, power
bussing, and signal pins in DRAM, SRAM, CMOS image processing chips, microprocessors, analog products, RF components
and how the integration influences ESD design and integration architecturing of mixed voltage, mixed signal, to RF design for ESD
analysis floorplanning for peripheral and core I/O designs, and the implications on ESD and latchup guard ring integration for both
a ‘bottom-up' and ‘top-down' methodology addressing I/O guard rings, ESD guard rings, I/O to I/O, and I/O to core classification
of ESD power clamps and ESD signal pin circuitry, and how to make the correct choice for a given semiconductor chip examples
of ESD design for the state-of-the-art technologies discussed, including CMOS, BiCMOS, silicon on insulator (SOI), bipolar
technology, high voltage CMOS (HVCMOS), RF CMOS, and smart power practical methods for the understanding of ESD circuit
power distribution, ground rule development, internal bus distribution, current path analysis, quality metrics ESD: Design and
Synthesis is a continuation of the author's series of books on ESD protection. It is an essential reference for: ESD, circuit, and
semiconductor engineers; design synthesis team leaders; layout design, characterisation, floorplanning, test and reliability
engineers; technicians; and groundrule and test site developers in the manufacturing and design of semiconductor chips. It is also
useful for graduate and undergraduate students in electrical engineering, semiconductor sciences, and manufacturing sciences,
and on courses involving the design of ESD devices, chips and systems. This book offers a useful insight into the issues that
confront modern technology as we enter the nano-electronic era.
This unique book contains all topics of importance to the analog designer which are essential to obtain sufficient insights to do a
thorough job. The book starts with elementary stages in building up operational amplifiers. The synthesis of opamps is covered in
great detail. Many examples are included, operating at low supply voltages. Chapters on noise, distortion, filters, ADC/DACs and
oscillators follow. These are all based on the extensive amount of teaching that the author has carried out world-wide.
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.
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-achip, 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 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.
This book constitutes the refereed proceedings of the 8th International Conference on Evolvable Systems, ICES 2008, held in
Prague, Czech Republic, in September 2008. The 28 revised full papers and 14 revised poster papers presented were carefully
reviewed and selected from 52 submissions. The papers are organized in topical sections on evolution of analog circuits, evolution
of digital circuits, hardware-software codesign and platforms for adaptive systems, evolutionary robotics, development, real-world
applications, evolutionary networking, evolvable artificial neural networks, and transistor-level circuit evolution.
Frequency Compensation Techniques for Low-Power Operational Amplifiers is intended for professional designers of integrated
amplifiers, emphasizing low-voltage and low-power solutions. The book bridges the gap between the professional designer's
needs and available techniques for frequency compensation. It does so by explaining existing techniques and introducing several
new techniques including Hybrid Nested Miller compensation, Multipath Miller Zero cancellation and Multipath Conditionally Stable
compensation. All compensation techniques are treated in a stage-number-based order, progressing from a single transistor to
circuits with six stages and more. Apart from discussing the mathematical basis of the compensation methods, the book provides
the reader with the factual information that is required for practicing the design of integrated feedback amplifiers and many worked
out examples. What is more, many bipolar and CMOS operational amplifier realizations, along with their measurement results,
prove the effectiveness of the compensation techniques in real-life circuits. The text focuses on low-voltage, low-power integrated
amplifiers. Many of the presented bipolar circuits operate at supply voltages down to 1V, while several CMOS amplifiers that
function correctly just slightly above this voltage are demonstrated. The lowest measured power consumption amounts to 17muW
for a class AB CMOS opAmp with 120dB gain. Despite this attention to low voltage and low power, the frequency compensation
strategies provided are universally applicable. The fundamental approach followed leads to efficient compensation strategies that
are well guarded against the parameter variations inherent to the mass-fabrication of integrated circuits. The book is essential
reading for practicing analog design engineers and researchers in the field. It is also suitable as a text for an advanced course on
the subject.
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Genetic Programming Theory and Practice V was developed from the fifth workshop at the University of Michigan’s Center for the
Study of Complex Systems. It aims to facilitate the exchange of ideas and information related to the rapidly advancing field of
Genetic Programming (GP). This volume is a unique and indispensable tool for academics, researchers and industry professionals
involved in GP, evolutionary computation, machine learning and artificial intelligence.
Genetic Programming Theory and Practice VI was developed from the sixth workshop at the University of Michigan’s Center for the Study of
Complex Systems to facilitate the exchange of ideas and information related to the rapidly advancing field of Genetic Programming (GP).
Contributions from the foremost international researchers and practitioners in the GP arena examine the similarities and differences between
theoretical and empirical results on real-world problems. The text explores the synergy between theory and practice, producing a
comprehensive view of the state of the art in GP application. These contributions address several significant interdependent themes which
emerged from this year’s workshop, including: (1) Making efficient and effective use of test data. (2) Sustaining the long-term evolvability of
our GP systems. (3) Exploiting discovered subsolutions for reuse. (4) Increasing the role of a Domain Expert.
This book targets custom IC designers who are encountering variation issues in their designs, especially for modern process nodes at 45nm
and below, such as statistical process variations, environmental variations, and layout effects. It teaches them the state-of-the-art in VariationAware Design tools, which help the designer to analyze quickly the variation effects, identify the problems, and fix the problems. Furthermore,
this book describes the algorithms and algorithm behavior/performance/limitations, which is of use to designers considering these tools,
designers using these tools, CAD researchers, and CAD managers.
Analog Circuit Design contains the contribution of 18 tutorials of the 20th workshop on Advances in Analog Circuit Design. Each part
discusses a specific to-date topic on new and valuable design ideas in the area of analog circuit design. Each part is presented by six experts
in that field and state of the art information is shared and overviewed. This book is number 20 in this successful series of Analog Circuit
Design, providing valuable information and excellent overviews of: Topic 1 : Low Voltage Low Power, chairman: Andrea Baschirotto Topic 2 :
Short Range Wireless Front-Ends, chairman: Arthur van Roermund Topic 3 : Power Management and DC-DC, chairman : Michiel Steyaert.
Analog Circuit Design is an essential reference source for analog circuit designers and researchers wishing to keep abreast with the latest
development in the field. The tutorial coverage also makes it suitable for use in an advanced design course.
This e-book provides several state-of-the-art analog circuit design techniques. It presents both empirical and theoretical materials for systemon-a-chip (SOC) circuit design. Fundamental communication concepts are used to explain a variety of topics including data conversion (ADC,
DAC, S-? oversampling data converters), clock data recovery, phase-locked loops for system timing synthesis, supply voltage regulation,
power amplifier design, and mixer design. This is an excellent reference book for both circuit designers and researchers who are interested in
the field of design of analog communic.
A practical and comprehensive reference that explores Electrostatic Discharge (ESD) in semiconductor components and electronic systems
The ESD Handbook offers a comprehensive reference that explores topics relevant to ESD design in semiconductor components and
explores ESD in various systems. Electrostatic discharge is a common problem in the semiconductor environment and this reference fills a
gap in the literature by discussing ESD protection. Written by a noted expert on the topic, the text offers a topic-by-topic reference that
includes illustrative figures, discussions, and drawings. The handbook covers a wide-range of topics including ESD in manufacturing
(garments, wrist straps, and shoes); ESD Testing; ESD device physics; ESD semiconductor process effects; ESD failure mechanisms; ESD
circuits in different technologies (CMOS, Bipolar, etc.); ESD circuit types (Pin, Power, Pin-to-Pin, etc.); and much more. In addition, the text
includes a glossary, index, tables, illustrations, and a variety of case studies. Contains a well-organized reference that provides a quick
review on a range of ESD topics Fills the gap in the current literature by providing information from purely scientific and physical aspects to
practical applications Offers information in clear and accessible terms Written by the accomplished author of the popular ESD book series
Written for technicians, operators, engineers, circuit designers, and failure analysis engineers, The ESD Handbook contains an accessible
reference to ESD design and ESD systems.
This comprehensive edited volume is the first of its kind, designed to serve as a textbook for long-duration business analytics programs. It
can also be used as a guide to the field by practitioners. The book has contributions from experts in top universities and industry. The editors
have taken extreme care to ensure continuity across the chapters. The material is organized into three parts: A) Tools, B) Models and C)
Applications. In Part A, the tools used by business analysts are described in detail. In Part B, these tools are applied to construct models
used to solve business problems. Part C contains detailed applications in various functional areas of business and several case studies.
Supporting material can be found in the appendices that develop the pre-requisites for the main text. Every chapter has a business
orientation. Typically, each chapter begins with the description of business problems that are transformed into data questions; and
methodology is developed to solve these questions. Data analysis is conducted using widely used software, the output and results are clearly
explained at each stage of development. These are finally transformed into a business solution. The companion website provides examples,
data sets and sample code for each chapter.
This book deals with modeling and implementation of high performance, current-steering D/A-converters for digital transceivers in nanometer
CMOS technology. In the first part, the fundamental performance limitations of current-steering DACs are discussed. Based on simplified
models, closed-form expressions for a number of basic non-ideal effects are derived and tested. With the knowledge of basic performance
limits, the converter and system architecture can be optimized in an early design phase, trading off circuit complexity, silicon area and power
dissipation for static and dynamic performance. The second part describes four different current-steering DAC designs in standard 130 nm
CMOS. The converters have a resolution in the range of 12-14 bits for an analog bandwidth between 2.2 MHz and 50 MHz and sampling
rates from 100 MHz to 350 MHz. Dynamic-Element-Matching (DEM) and advanced dynamic current calibration techniques are employed to
minimize the required silicon area.
A mathematically rigorous but accessible treatment of digital signal processing that intertwines basic theoretical techniques with hands-on
laboratory instruction is provided by this book. The book covers various aspects of the digital signal processing (DSP) "problem". It begins
with the analysis of discrete-time signals and explains sampling and the use of the discrete and fast Fourier transforms. The second part of
the book — covering digital to analog and analog to digital conversion — provides a practical interlude in the mathematical content before Part
III lays out a careful development of the Z-transform and the design and analysis of digital filters.
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 year-long 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 one-term 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
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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, 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
The four-volume set LNAI 6881-LNAI 6884 constitutes the refereed proceedings of the 15th International Conference on Knowledge-Based
Intelligent Information and Engineering Systems, KES 2011, held in Kaiserslautern, Germany, in September 2011. Part 4: The total of 244
high-quality papers presented were carefully reviewed and selected from numerous submissions. The 46 papers of Part 4 are organized in
topical sections on human activity support in knowledge society, knowledge-based interface systems, model-based computing for innovative
engineering, document analysis and knowledge science, immunity-based systems, natural language visualisation advances in theory and
application of hybrid intelligent systems.
Despite the fact that in the digital domain, designers can take full benefits of IPs and design automation tools to synthesize and design very
complex systems, the analog designers’ task is still considered as a ‘handcraft’, cumbersome and very time consuming process. Thus,
tremendous efforts are being deployed to develop new design methodologies in the analog/RF and mixed-signal domains. This book collects
16 state-of-the-art contributions devoted to the topic of systematic design of analog, RF and mixed signal circuits. Divided in the two parts
Methodologies and Techniques recent theories, synthesis techniques and design methodologies, as well as new sizing approaches in the
field of robust analog and mixed signal design automation are presented for researchers and R/D engineers.
There is a wide field of tasks left that can only be satisfyingly attacked with the help of old-fashioned analogue technology, and one of the
most important are amplifiers for analogue signals. The strongly expanded content of the second edition of "the sound of silence" leads to
affordable amplifier design approaches which will end up in lowest-noise solutions not far away from the edge of physical boundaries set by
room temperature and given cartridges - thus, fully compatible with very expensive so called "high-end" or "state-of-the-art" offers on today
markets - and, from a noise point of view in most cases outperforming them! With easy to follow mathematical treatment it is demonstrated as
well that theory is not far away from reality. Measured SNs will be found within 1dB off the calculated ones and deviations from the exact
amplifier transfer won't cross the ± 0.1dB tolerance lines. Additionally, the book presents measurement set-ups and results. Consequently,
comparisons with measurement results of test magazine will soon become easier to perform. This new edition includes a new chapters about
reference levels, Noise in Amp Input sections, Humming Problems, and much more.
Analog Design EssentialsSpringer Science & Business Media
This book focuses on increasing the energy-efficiency of electronic devices so that portable applications can have a longer stand-alone time
on the same battery. The authors explain the energy-efficiency benefits that ultra-low-voltage circuits provide and provide answers to tackle
the challenges which ultra-low-voltage operation poses. An innovative design methodology is presented, verified, and validated by four
prototypes in advanced CMOS technologies. These prototypes are shown to achieve high energy-efficiency through their successful
functionality at ultra-low supply voltages.
The essentials of analog circuit design with a unique all-region MOSFET modeling approach.
The extraordinary development of digital computers (microprocessors, microcontrollers) and their extensive use in control systems in all fields
of applications has brought about important changes in the design of control systems. Their performance and their low cost make them
suitable for use in control systems of various kinds which demand far better capabilities and performances than those provided by analog
controllers. However, in order really to take advantage of the capabilities of microprocessors, it is not enough to reproduce the behavior of
analog (PID) controllers. One needs to implement specific and high-performance model based control techniques developed for computercontrolled systems (techniques that have been extensively tested in practice). In this context identification of a plant dynamic model from data
is a fundamental step in the design of the control system. The book takes into account the fact that the association of books with software and
on-line material is radically changing the teaching methods of the control discipline. Despite its interactive character, computer-aided control
design software requires the understanding of a number of concepts in order to be used efficiently. The use of software for illustrating the
various concepts and algorithms helps understanding and rapidly gives a feeling of the various phenomena.

Reliability concerns and the limitations of process technology can sometimes restrict the innovation process involved in
designing nano-scale analog circuits. The success of nano-scale analog circuit design requires repeat experimentation,
correct analysis of the device physics, process technology, and adequate use of the knowledge database. Starting with
the basics, Nano-Scale CMOS Analog Circuits: Models and CAD Techniques for High-Level Design introduces the
essential fundamental concepts for designing analog circuits with optimal performances. This book explains the links
between the physics and technology of scaled MOS transistors and the design and simulation of nano-scale analog
circuits. It also explores the development of structured computer-aided design (CAD) techniques for architecture-level
and circuit-level design of analog circuits. The book outlines the general trends of technology scaling with respect to
device geometry, process parameters, and supply voltage. It describes models and optimization techniques, as well as
the compact modeling of scaled MOS transistors for VLSI circuit simulation. • Includes two learning-based methods: the
artificial neural network (ANN) and the least-squares support vector machine (LS-SVM) method • Provides case studies
demonstrating the practical use of these two methods • Explores circuit sizing and specification translation tasks •
Introduces the particle swarm optimization technique and provides examples of sizing analog circuits • Discusses the
advanced effects of scaled MOS transistors like narrow width effects, and vertical and lateral channel engineering NanoScale CMOS Analog Circuits: Models and CAD Techniques for High-Level Design describes the models and CAD
techniques, explores the physics of MOS transistors, and considers the design challenges involving statistical variations
of process technology parameters and reliability constraints related to circuit design.
This hands-on guide contains a fresh approach to efficient and insight-driven integrated circuit design in nanoscaleCMOS. With downloadable MATLAB code and over forty detailed worked examples, this is essential reading for
professional engineers, researchers, and graduate students in analog circuit design.
Genetic Programming Theory and Practice VII presents the results of the annual Genetic Programming Theory and
Practice Workshop, contributed by the foremost international researchers and practitioners in the GP arena.
Contributions examine the similarities and differences between theoretical and empirical results on real-world problems,
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and explore the synergy between theory and practice, producing a comprehensive view of the state of the art in GP
application. Application areas include chemical process control, circuit design, financial data mining and bio-informatics,
to name a few. About this book: Discusses the hurdles encountered when solving large-scale, cutting-edge applications,
provides in-depth presentations of the latest and most significant applications of GP and the most recent theoretical
results with direct applicability to state-of-the-art problems. Genetic Programming Theory and Practice VII is suitable for
researchers, practitioners and students of Genetic Programming, including industry technical staffs, technical consultants
and business entrepreneurs.
This book addresses the need for energy-efficient amplifiers, providing gain enhancement strategies, suitable to run in
parallel with lower supply voltages, by introducing a new family of single-stage cascode-free amplifiers, with proper
design, optimization, fabrication and experimental evaluation. The authors describe several topologies, using the UMC
130 nm CMOS technology node with standard-VT devices, for proof-of-concept, achieving results far beyond what is
achievable with a classic single-stage folded-cascode amplifier. Readers will learn about a new family of circuits with a
broad range of applications, together with the familiarization with a state-of-the-art electronic design automation
methodology used to explore the design space of the proposed circuit family.
"This book is unique when compared with books on non-linear circuits and systems. The book introduces novel concepts
of physics, computer and electrical engineering. The synthesis of Multi-scroll chaotic oscillators is performed through
three hierarchical "
Starting from the basics of analog filters and the poor transistor characteristics in nanometer CMOS 10 high-performance
analog filters developed by the authors in 120 nm and 65 nm CMOS are described extensively. Among them are gm-C
filters, current-mode filters, and active filters for system-on-chip realization for Bluetooth, WCDMA, UWB, DVB-H, and
LTE applications. For the active filters several operational amplifier designs are described. The book, furthermore,
contains a review of the newest state of research on low-voltage low-power analog filters. To cover the topic of the book
comprehensively, linearization issues and measurement methods for the characterization of advanced analog filters are
introduced in addition. Numerous elaborate illustrations promote an easy comprehension. This book will be of value to
engineers and researchers in industry as well as scientists and Ph.D students at universities. The book is also
recommendable to graduate students specializing on nanoelectronics, microelectronics or circuit engineering.
Carefully structured to instill practical knowledge of fundamental issues, Optical Fiber Communication Systems with
MATLAB® and Simulink® Models describes the modeling of optically amplified fiber communications systems using
MATLAB® and Simulink®. This lecture-based book focuses on concepts and interpretation, mathematical procedures,
and engineering applications, shedding light on device behavior and dynamics through computer modeling. Supplying a
deeper understanding of the current and future state of optical systems and networks, this Second Edition: Reflects the
latest developments in optical fiber communications technology Includes new and updated case studies, examples, endof-chapter problems, and MATLAB® and Simulink® models Emphasizes DSP-based coherent reception techniques
essential to advancement in short- and long-term optical transmission networks Optical Fiber Communication Systems
with MATLAB® and Simulink® Models, Second Edition is intended for use in university and professional training courses
in the specialized field of optical communications. This text should also appeal to students of engineering and science
who have already taken courses in electromagnetic theory, signal processing, and digital communications, as well as to
optical engineers, designers, and practitioners in industry.
The network latency in fifth generation mobile technology (5G) will be around one millisecond which is much lower than in
4G technology. This significantly faster response time together with higher information capacity and ultra-reliable
communication in 5G technology will pave the way for future innovations in a smart and connected society. This new 5G
network should be built on a reasonable wireless infrastructure and 5G radio base-stations that can be vastly deployed.
That is, while the electrical specification of a radio base-station in 5G should be met in order to have the network
functioning, the size, weight and power consumption of the radio system should be optimized to be able to commercially
deploy these radios in a huge network. As the number of antenna elements increases in massive multiple-input multipleoutput based radios such as in 5G, designing true multi-band base-station radios, with efficient physical size, power
consumption and cost in emerging cellular bands especially in mid-bands (frequencies up to 10~GHz), is becoming a
challenge. This demands a hard integration of radio components; particularly the radio's digital application-specific
integrated circuits (ASIC) with high-performance energy-efficient multi-band data converters. In this dissertation radio
frequency digital-to-analog converter (RF DAC) and semi-digital finite-impulse response (FIR) filter digital-to-analog
converter has been studied. Different techniques are used in these structures to improve the transmitter's overall
performance. In the RF DAC part, a radio frequency digital-to-analog converter solution is presented, which is capable of
monolithic integration into today's digital ASIC due to its digital-in-nature architecture, while fulfills the stringent
requirements of cellular network radio base station linearity and bandwidth. A voltage-mode conversion method is used
as output stage, and configurable mixing logic is employed in the data path to create a higher frequency lobe and utilize
the output signal in the first or the second Nyquist zone and hence achieving output frequencies up to the sample rate. In
the semi-digital FIR part, optimization problem formulation for semi-digital FIR digital-to-analog converter is investigated.
Magnitude and energy metrics with variable coefficient precision are defined for cascaded digital Sigma-Delta
modulators, semi-digital FIR filter, and Sinc roll-off frequency response of the DAC. A set of analog metrics as hardware
cost is also defined to be included in semi-digital FIR DAC optimization problem formulation. It is shown that hardware
cost of the semi-digital FIR DAC, can be reduced by introducing flexible coefficient precision in filter optimization while
the semi-digital FIR DAC is not over-designed either. Different use cases are selected to demonstrate the optimization
problem formulations. A combination of magnitude metric, energy metric, coefficient precision and analog metric are used
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in different use cases of the optimization problem formulation and solved to find out the optimum set of analog FIR taps.
Moreover, a direct digital-to-RF converter (DRFC) is presented in this thesis where a semi-digital FIR topology utilizes
voltage-mode RF DAC cells to synthesize spectrally clean signals at RF frequencies. Due to its digital-in-nature design,
the DRFC benefits from technology scaling and can be monolithically integrated into advance digital VLSI systems. A
fourth-order single-bit quantizer bandpass digital Sigma-Delta modulator is used preceding the DRFC, resulting in a high
in-band signal-to-noise ratio (SNR). The out-of-band spectrally-shaped quantization noise is attenuated by an embedded
semi-digital FIR filter. The RF output frequencies are synthesized by a configurable voltage-mode RF DAC solution with a
high linearity performance. A compensation technique to cancel the code-dependent supply current variation in voltagemode RF DAC for radio frequency direct digital frequency synthesizer is also presented in this dissertation and is studied
analytically. The voltage-mode RF DAC and the compensation technique are mathematically modeled and system-level
simulation is performed to support the analytical discussion.
Chip-integrated power management solutions are a must for ultra-low power systems. This enables not only the optimization of innovative
sensor applications. It is also essential for integration and miniaturization of energy harvesting supply strategies of portable and autonomous
monitoring systems. The book particularly addresses interfaces for energy harvesting, which are the key element to connect micro
transducers to energy storage elements. Main features of the book are: - A comprehensive technology and application review, basics on
transducer mechanics, fundamental circuit and control design, prototyping and testing, up to sensor system supply and applications. - Novel
interfacing concepts - including active rectifiers, MPPT methods for efficient tracking of DC as well as AC sources, and a fully-integrated
charge pump for efficient maximum AC power tracking at sub-100?W ultra-low power levels. The chips achieve one of widest presented
operational voltage range in standard CMOS technology: 0.44V to over 4.1V. - Two special chapters on analog circuit design – it studies
benefits and obstacles on implemented chip prototypes with three goals: ultra- low power, wide supply voltage range, and integration with
standard technologies. Alternative design approaches are pursued using bulk-input transistor stages in forward-bias operation for amplifiers,
modulators, and references. - Comprehensive Appendix – with additional fundamental analysis, design and scaling guidelines, circuit
implementation tables and dimensions, schematics, source code listings, bill of material, etc. The discussed prototypes and given design
guidelines are tested with real vibration transducer devices. The intended readership is graduate students in advanced courses, academics
and lecturers, R&D engineers.
This book describes new tools for front end analog designers, starting with global variation-aware sizing, and extending to novel variationaware topology design. The tools aid design through automation, but more importantly, they also aid designer insight through automation. We
now describe four design tasks, each more general than the previous, and how this book contributes design aids and insight aids to each.
The ?rst designer task targeted is global robust sizing. This task is supported by a design tool that does automated, globally reliable, variationaware s- ing (SANGRIA),and an insight-aiding tool that extracts designer-interpretable whitebox models that relate sizings to circuit
performance (CAFFEINE). SANGRIA searches on several levels of problem dif?culty simultaneously, from lower cheap-to-evaluate
“exploration” layers to higher full-evaluation “exploitation” layers (structural homotopy). SANGRIAmakes maximal use of circuit simulations
by performing scalable data mining on simulation results to choose new candidate designs. CAFFEINE accomplishes its task by tre- ing
function induction as a tree-search problem. It constrains its tree search space via a canonical-functional-form grammar, and searches the
space with grammatically constrained genetic programming. The second designer task is topology selection/topology design. Topology
selection tools must consider a broad variety of topologies such that an app- priate topology is selected, must easily adapt to new
semiconductor process nodes, and readily incorporate new topologies. Topology design tools must allow designers to creatively explore new
topology ideas as rapidly as possible.
This book discusses both architecture- and circuit-level design aspects of voltage-controlled-oscillator (VCO)-based analog-to-digital
converters (ADCs), especially focusing on mitigation of VCO nonlinearity and the improvement of power efficiency. It shows readers how to
develop power-efficient complementary-metal-oxide-semiconductor (CMOS) ADCs for applications such as LTE, 802.11n, and VDSL2+. The
material covered can also be applied to other specifications and technologies. Design of Power-Efficient Highly Digital Analog-to-Digital
Converters for Next-Generation Wireless Communication Systems begins with a general introduction to the applications of an ADC in
communications systems and the basic concepts of VCO-based ADCs. The text addresses a wide range of converter architectures including
open- and closed-loop technologies. Special attention is paid to the replacement of power-hungry analog blocks with VCO-based circuits and
to the mitigation of VCO nonline arity. Various MATLAB®/Simulink® models are provided for important circuit nonidealities, allowing
designers and researchers to determine the required specifications for the different building blocks that form the systematic integrated-circuit
design procedure. Five different VCO-based ADC design examples are presented, introducing innovations at both architecture and circuit
levels. Of these designs, the best power efficiency of a high-bandwidth oversampling ADC is achieved in a 40 nm CMOS demonstration. This
book is essential reading material for engineers and researchers working on low-power-analog and mixed-signal design and may be used by
instructors teaching advanced courses on the subject. It provides a clear overview and comparison of VCO-based ADC architectures and
gives the reader insight into the most important circuit imperfections.
Improving the performance of existing technologies has always been a focal practice in the development of computational systems. However,
as circuitry is becoming more complex, conventional techniques are becoming outdated and new research methodologies are being
implemented by designers. Performance Optimization Techniques in Analog, Mix-Signal, and Radio-Frequency Circuit Design features recent
advances in the engineering of integrated systems with prominence placed on methods for maximizing the functionality of these systems.
This book emphasizes prospective trends in the field and is an essential reference source for researchers, practitioners, engineers, and
technology designers interested in emerging research and techniques in the performance optimization of different circuit designs.
This book consists of one hundred and seventeen selected papers presented at the 2015 International Conference on Electronics, Electrical
Engineering and Information Science (EEEIS2015), which was held in Guangzhou, China, during August 07-09, 2015. EEEIS2015 provided
an excellent international exchange platform for researchers to share their knowledge and results and to explore new areas of research and
development. Global researchers and practitioners will find coverage of topics involving Electronics Engineering, Electrical Engineering,
Computer Science, Technology for Road Traffic, Mechanical Engineering, Materials Science and Engineering Management. Experts in these
fields contributed to the collection of research results and development activities. This book will be a valuable reference for researchers
working in the field of Electronics, Electrical Engineering and Information Science. Contents: Electronics EngineeringElectrical
EngineeringComputer Science and ApplicationTechnology for Road TrafficMechanical EngineeringMaterial Science and Material Processing
TechnologyEngineering Management Readership: Researchers working in the field of Electronics, Electrical Engineering and Information
Science.
This volume concentrates on three topics: mixed analog--digital circuit design, sensor interface circuits and communication circuits. The book
comprises six papers on each topic of a tutorial nature aimed at improving the design of analog circuits. The book is divided into three parts.
Part I: Mixed Analog--Digital Circuit Design considers the largest growth area in microelectronics. Both standard designs and ASICs have
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begun integrating analog cells and digital sections on the same chip. The papers cover topics such as groundbounce and supply-line spikes,
design methodologies for high-level design and actual mixed analog--digital designs. Part II: Sensor Interface Circuits describes various types
of signal conditioning circuits and interfaces for sensors. These include interface solutions for capacitive sensors, sigma--delta modulation
used to combine a microprocessor compatible interface with on chip CMOS sensors, injectable sensors and responders, signal conditioning
circuits and sensors combined with indirect converters. Part III: Communication Circuits concentrates on systems and implemented circuits
for use in personal communication systems. These have applications in cordless telephones and mobile telephone systems for use in cellular
networks. A major requirement for these systems is low power consumption, especially when operating in standby mode, so as to maximise
the time between battery recharges.
This proven textbook guides readers to a thorough understanding of the theory and design of operational amplifiers (OpAmps). The core of
the book presents systematically the design of operational amplifiers, classifying them into a periodic system of nine main overall
configurations, ranging from one gain stage up to four or more stages. This division enables circuit designers to recognize quickly,
understand, and choose optimal configurations. Characterization of operational amplifiers is given by macro models and error matrices,
together with measurement techniques for their parameters. Definitions are given for four types of operational amplifiers depending on the
grounding of their input and output ports. Many famous designs are evaluated in depth, using a carefully structured approach enhanced by
numerous figures. In order to reinforce the concepts introduced and facilitate self-evaluation of design skills, the author includes problems
with detailed solutions, as well as simulation exercises.
This book shows readers how to learn analog electronics by simulating circuits. Readers will be enabled to master basic electric circuit
analysis, as an essential component of their professional education. The author’s approach enables readers to learn theory as needed, then
immediately apply it to the simulation of circuits based on that theory, while using the resulting tables, graphs and waveforms to gain a deeper
insight into the theory, as well as where theory and practice diverge!
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