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Circuits and Systems for Security and Privacy begins by introducing the basic
theoretical concepts and arithmetic used in algorithms for security and
cryptography, and by reviewing the fundamental building blocks of cryptographic
systems. It then analyzes the advantages and disadvantages of real-world
implementations that not only optimize power, area, and throughput but also
resist side-channel attacks. Merging the perspectives of experts from industry
and academia, the book provides valuable insight and necessary background for
the design of security-aware circuits and systems as well as efficient accelerators
used in security applications.
Entrepreneurship in Power Semiconductor Devices, Power Electronics, and
Electric Machines and Drive Systems introduces the basics of entrepreneurship
and a methodology for the study of entrepreneurship in electrical engineering and
other engineering fields. Entrepreneurship is considered here in three fields of
electrical engineering, viz. power semiconductor devices, power electronics and
electric machines and drive systems, and their current practice. It prepares the
reader by providing a review of the subject matter in the three fields, their current
status in research and development with analysis aspect as needed, thus
allowing readers to gain self-sufficiency while reading the book. Each field’s
emerging applications, current market and future market forecasts are introduced
to understand the basis and need for emerging startups. Practical learning is
introduced in: (i) power semiconductor devices entrepreneurship through the
prism of 20 startups in detail, (ii) power electronics entrepreneurship through 28
startup companies arranged under various application fields and (iii) electric
machines and drive systems entrepreneurship through 15 startups in
electromagnetic and 1 in electrostatic machines and drive systems. The book: (i)
demystifies entrepreneurship in a practical way to equip engineers and students
with entrepreneurship as an option for their professional growth, pursuit and
success; (ii) provides engineering managers and corporate-level executives a
detailed view of entrepreneurship activities in the considered three fields that may
potentially impact their businesses, (iii) provides entrepreneurship education in
an electrical engineering environment and with direct connection and correlation
to their fields of study and (iv) endows a methodology that can be effectively
employed not only in the three illustrated fields of electrical engineering but in
other fields as well. This book is for electrical engineering students and
professionals. For use in undergraduate and graduate courses in electrical
engineering, the book contains discussion questions, exercise problems, team
and class projects, all from a practical point of view, to train students and assist
professionals for future entrepreneurship endeavors.
This book presents in-depth coverage of magnetic sensors in industrial
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applications. It is divided into three sections: devices and technology for magnetic
sensing, industrial applications (automotive, navigation), and emerging
applications. Topics include transmission speed sensor ICs, dynamic differential
Hall ICs, chopped Hall switches, programmable linear output Hall sensors, low
power Hall ICs, self-calibrating differential Hall ICs for wheel speed sensing,
dynamic differential Hall ICs, uni- and bipolar Hall IC switches, chopped mono
cell Hall ICs, and electromagnetic levitation.
Wireless Medical Systems and Algorithms: Design and Applications provides a
state-of-the-art overview of the key steps in the development of wireless medical
systems, from biochips to brain–computer interfaces and beyond. The book also
examines some of the most advanced algorithms and data processing in the
field. Addressing the latest challenges and solutions related to the medical
needs, electronic design, advanced materials chemistry, wireless body sensor
networks, and technologies suitable for wireless medical devices, the text:
Investigates the technological and manufacturing issues associated with the
development of wireless medical devices Introduces the techniques and
strategies that can optimize the performances of algorithms for medical
applications and provide robust results in terms of data reliability Includes a
variety of practical examples and case studies relevant to engineers, medical
doctors, chemists, and biologists Wireless Medical Systems and Algorithms:
Design and Applications not only highlights new technologies for the continuous
surveillance of patient health conditions, but also shows how disciplines such as
chemistry, biology, engineering, and medicine are merging to produce a new
class of smart devices capable of managing and monitoring a wide range of
cognitive and physical disabilities.
One of the first publications of its kind in the exciting field of multiple input
multiple output (MIMO) power line communications (PLC), MIMO Power Line
Communications: Narrow and Broadband Standards, EMC, and Advanced
Processing contains contributions from experts in industry and academia, making
it practical enough to provide a solid understanding of how PLC technologies
work, yet scientific enough to form a base for ongoing R&D activities. This book
is subdivided into five thematic parts. Part I looks at narrow- and broadband
channel characterization based on measurements from around the globe. Taking
into account current regulations and electromagnetic compatibility (EMC), part II
describes MIMO signal processing strategies and related capacity and
throughput estimates. Current narrow- and broadband PLC standards and
specifications are described in the various chapters of part III. Advanced PLC
processing options are treated in part IV, drawing from a wide variety of research
areas such as beamforming/precoding, time reversal, multi-user processing, and
relaying. Lastly, part V contains case studies and field trials, where the advanced
technologies of tomorrow are put into practice today. Suitable as a reference or a
handbook, MIMO Power Line Communications: Narrow and Broadband
Standards, EMC, and Advanced Processing features self-contained chapters
Page 2/16

Access Free Integrated Power Devices And Tcad Simulation Devices
with extensive cross-referencing to allow for a flexible reading path.
Nanoelectronic Device Applications Handbook gives a comprehensive snapshot
of the state of the art in nanodevices for nanoelectronics applications. Combining
breadth and depth, the book includes 68 chapters on topics that range from nanoscaled complementary metal–oxide–semiconductor (CMOS) devices through
recent developments in nano capacitors and AlGaAs/GaAs devices. The
contributors are world-renowned experts from academia and industry from
around the globe. The handbook explores current research into potentially
disruptive technologies for a post-CMOS world. These include: Nanoscale
advances in current MOSFET/CMOS technology Nano capacitors for
applications such as electronics packaging and humidity sensors Single electron
transistors and other electron tunneling devices Quantum cellular automata and
nanomagnetic logic Memristors as switching devices and for memory Graphene
preparation, properties, and devices Carbon nanotubes (CNTs), both single CNT
and random network Other CNT applications such as terahertz, sensors,
interconnects, and capacitors Nano system architectures for reliability Nanowire
device fabrication and applications Nanowire transistors Nanodevices for
spintronics The book closes with a call for a new generation of simulation tools to
handle nanoscale mechanisms in realistic nanodevice geometries. This timely
handbook offers a wealth of insights into the application of nanoelectronics. It is
an invaluable reference and source of ideas for anyone working in the rapidly
expanding field of nanoelectronics.
Focusing on control and manipulation of plasmons at nanometer dimensions,
nanoplasmonics combines the strength of electronics and photonics, and is
predicted to replace existing integrated circuits and photonic devices. It is one of
the fastest growing fields of science, with applications in telecommunication,
consumer electronics, data storage, medical diagnostics, and energy.
Nanoplasmonics: Advanced Device Applications provides a scientific and
technological background of a particular nanoplasmonic application and outlines
the progress and challenges of the application. It reviews the latest developments
in nanoplasmonic applications, such as optical storage, photovoltaics,
photocatalysts, integrated chips, optical elements, and sensing. The areas of
application were chosen for their practicality, and each chapter provides a
balanced scientific review and technological progress of how these areas of
application are shaping the future.
The advances in semiconductor detectors, scintillators, photodetectors such as
silicon photomultipliers (SiPM), and reaodut electronics have experienced
tremendous growth in recent years in terms of basic technologies and variety of
applications.The second edition of the book Radiation Detection Systems
presents variety of radiation detection systems giving readers a broad view of the
state-of–the-art in the design of detectors, front-end electronics and systems
offering optimized choices of the detection tools for a particular application. The
new edition has been divided into two volumes. This first volume, on Sensor
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Materials, Systems, Technology and Characterization Measurements puts
emphasis on sensor materials, detector structures, front electronics technology
and their designs as well as system optimization for different applications. Also,
the book include characterization measurements of the developed detection
systems. Featuring contributions from leading experts and pioneers in their
respective fields, this book • describes progress in growth technologies of
cadmium zinc telluride (CdZnTe) and cadmium telluride (CdTe) materials •
shows variety of specific detector structure designs and their integration with frontend amplification/processing electronics • presents detection systems based on
CdZnTe and CdTe detector technologies that are optimized for specific
applications. The designed systems are characterized in terms of their spectral
responses, spatial and timing resolutions • addresses incomplete charge
collection, pulse pileup, charge sharing between neighboring detector pixels and
other phenomena that can degrade the spectral response of photon-counting
detectors • reports new developments of silicon photomultipliers used for reading
the light from scintillators that starting to make a big impact particularly in the
design concepts of novel medical instrumentation With its combined coverage of
new materials and innovative new system approaches, as well as a succinct
overview of recent developments, this book is an invaluable tool for any engineer,
professional, or student working in electronics or an associated field. Readers
can refer to the second book to get a detailed understanding of more specific
applications of the detection systems in medical imaging, industrial testing and
security applications.
From power electronics to power integrated circuits (PICs), smart power
technologies, devices, and beyond, Integrated Power Devices and TCAD
Simulation provides a complete picture of the power management and
semiconductor industry. An essential reference for power device engineering
students and professionals, the book not only describes the physics inside
integrated power semiconductor devices such lateral double-diffused metal oxide
semiconductor field-effect transistors (LDMOSFETs), lateral insulated-gate
bipolar transistors (LIGBTs), and super junction LDMOSFETs but also delivers a
simple introduction to power management systems. Instead of abstract
theoretical treatments and daunting equations, the text uses technology
computer-aided design (TCAD) simulation examples to explain the design of
integrated power semiconductor devices. It also explores next generation power
devices such as gallium nitride power high electron mobility transistors (GaN
power HEMTs). Including a virtual process flow for smart PIC technology as well
as a hard-to-find technology development organization chart, Integrated Power
Devices and TCAD Simulation gives students and junior engineers a head start
in the field of power semiconductor devices while helping to fill the gap between
power device engineering and power management systems.
Nanomaterials are being incorporated into products all around us, having an
incredible impact on durability, strength, functionality, and other material
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properties. There are a vast number of nanomaterials presently available, and
new formulations and chemistries are being announced daily. Nanomaterials: A
Guide to Fabrication and Applications provides product developers, researchers,
and materials scientists with a handy resource for understanding the range of
options and materials currently available. Covering a variety of nanomaterials
and their applications, this practical reference: Discusses the scale of
nanomaterials and nanomachines, focusing on integrated circuits (ICs) and
microelectromechanical systems (MEMS) Offers insight into different
nanomaterials’ interactions with chemical reactions, biological processes, and
the environment Examines the mechanical properties of nanomaterials and
potential treatments to enhance the nanomaterials’ performance Details recent
accomplishments in the use of nanomaterials to create new forms of electronic
devices Explores the optical properties of certain nanomaterials and the
nanomaterials’ use in optimizing lasers and optical absorbers Describes an
energy storage application as well as how nanomaterials from waste products
may be used to improve capacitors Featuring contributions from experts around
the globe, Nanomaterials: A Guide to Fabrication and Applications serves as a
springboard for the discovery of new applications of nanomaterials.
Optical Imaging Devices: New Technologies and Applications delivers a
comprehensive introduction to optical imaging and sensing, from devices to
system-level applications. Drawing upon the extensive academic and industrial
experience of its prestigious editors and renowned chapter authors, this
authoritative text: Explains the physical principles of optical imaging and sensing
Covers topics such as silicon-based imaging characteristics, nanophotonic
phased arrays, thin-film sensors, label-free DNA sensors, and in vivo flow
cytometry Presents the contributions of leading researchers, real-world examples
from biomedicine, recommendations for further reading, and all measurements in
SI units Optical Imaging Devices: New Technologies and Applications provides
an essential understanding of the design, operation, and practical applications of
optical imaging and sensing systems, making it a handy reference for students
and practitioners alike.
This book explores novel methods for implementing X-ray diffraction technology
as an imaging modality, which have been made possible through recent
breakthroughs in detector technology, computational power, and data processing
algorithms. The ability to perform fast, spatially-resolved X-ray diffraction
throughout the volume of a sample opens up entirely new possibilities in areas
such as material analysis, cancer diagnosis, and explosive detection, thus
offering the potential to revolutionize the fields of medical, security, and industrial
imaging and detection. Featuring chapters written by an international selection of
authors from both academia and industry, the book provides a comprehensive
discussion of the underlying physics, architectures, and applications of X-ray
diffraction imaging that is accessible and relevant to neophytes and experts alike.
Teaches novel methods for X-ray diffraction imaging Comprehensive and selfPage 5/16
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contained discussion of the relevant physics, imaging techniques, system
components, and data processing algorithms Features state-of-the-art work of
international authors from both academia and industry. Includes practical
applications in the medical, industrial, and security sectors
This book introduces the reader to a number of challenges for the operation of
electronic devices in various harsh environmental conditions. While some
chapters focus on measuring and understanding the effects of these
environments on electronic components, many also propose design solutions,
whether in choice of material, innovative structures, or strategies for amelioration
and repair. Many applications need electronics designed to operate in harsh
environments. Readers will find, in this collection of topics, tools and ideas useful
in their own pursuits and of interest to their intellectual curiosity. With a focus on
radiation, operating conditions, sensor systems, package, and system design, the
book is divided into three parts. The first part deals with sensing devices
designed for operating in the presence of radiation, commercials of the shelf
(COTS) products for space computing, and influences of single event upset. The
second covers system and package design for harsh operating conditions. The
third presents devices for biomedical applications under moisture and
temperature loads in the frame of sensor systems and operating conditions.
This work is dedicated to CMOS based imaging with the emphasis on the noise
modeling, characterization and optimization in order to contribute to the design of
high performance imagers in general and range imagers in particular. CMOS is
known to be superior to CCD due to its flexibility in terms of integration
capabilities, but typically has to be
Recently the world celebrated the 60th anniversary of the invention of the first
transistor. The first integrated circuit (IC) was built a decade later, with the first
microprocessor designed in the early 1970s. Today, ICs are a part of nearly
every aspect of our daily lives. They help us live longer and more comfortably,
and do more, faster. All this is possible because of the relentless search for new
materials, circuit designs, and ideas happening on a daily basis at industrial and
academic institutions around the globe. Showcasing the latest advances in verylarge-scale integrated (VLSI) circuits, VLSI: Circuits for Emerging Applications
provides a balanced view of industrial and academic developments beyond
silicon and complementary metal–oxide–semiconductor (CMOS) technology.
From quantum-dot cellular automata (QCA) to chips for cochlear implants, this
must-have resource: Investigates the trend of combining multiple cores in a
single chip to boost performance of the overall system Describes a novel
approach to enable physically unclonable functions (PUFs) using intrinsic
features of a VLSI chip Examines the VLSI implementations of major symmetric
and asymmetric key cryptographic algorithms, hash functions, and digital
signatures Discusses nonvolatile memories such as resistive random-access
memory (Re-RAM), magneto-resistive RAM (MRAM), and floating-body RAM (FBRAM) Explores organic transistors, soft errors, photonics, nanoelectromechanical
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(NEM) relays, reversible computation, bioinformatics, asynchronous logic, and
more VLSI: Circuits for Emerging Applications presents cutting-edge research,
design architectures, materials, and uses for VLSI circuits, offering valuable
insight into the current state of the art of micro- and nanoelectronics.
This might be the first book that deals mostly with the 3D technology computeraided design (TCAD) simulations of major state-of-the-art stress- and strainengineered advanced semiconductor devices: MOSFETs, BJTs, HBTs,
nonclassical MOS devices, finFETs, silicon-germanium hetero-FETs, solar cells,
power devices, and memory devices. The book focuses on how to set up 3D
TCAD simulation tools, from mask layout to process and device simulation,
including design for manufacturing (DFM), and from device modeling to SPICE
parameter extraction. The book also offers an innovative and new approach to
teaching the fundamentals of semiconductor process and device design using
advanced TCAD simulations of various semiconductor structures. The simulation
examples chosen are from the most popular devices in use today and provide
useful technology and device physics insights. To extend the role of TCAD in
today’s advanced technology era, process compact modeling and DFM issues
have been included for design–technology interface generation. Unique in
approach, this book provides an integrated view of silicon technology and
beyond—with emphasis on TCAD simulations. It is the first book to provide a webbased online laboratory for semiconductor device characterization and SPICE
parameter extraction. It describes not only the manufacturing practice associated
with the technologies used but also the underlying scientific basis for those
technologies. Written from an engineering standpoint, this book provides the
process design and simulation background needed to understand new and future
technology development, process modeling, and design of nanoscale transistors.
The book also advances the understanding and knowledge of modern IC design
via TCAD, improves the quality in micro- and nanoelectronics R&D, and supports
the training of semiconductor specialists. It is intended as a textbook or reference
for graduate students in the field of semiconductor fabrication and as a reference
for engineers involved in VLSI technology development who have to solve device
and process problems. CAD specialists will also find this book useful since it
discusses the organization of the simulation system, in addition to presenting
many case studies where the user applies TCAD tools in different situations.
Technology computer-aided design, or TCAD, is critical to today’s semiconductor
technology and anybody working in this industry needs to know something about
TCAD. This book is about how to use computer software to manufacture and test
virtually semiconductor devices in 3D. It brings to life the topic of semiconductor device
physics, with a hands-on, tutorial approach that de-emphasizes abstract physics and
equations and emphasizes real practice and extensive illustrations. Coverage includes
a comprehensive library of devices, representing the state of the art technology, such
as SuperJunction LDMOS, GaN LED devices, etc.
Remarkable progress has been achieved within recent years in developing flexible,
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wearable, and stretchable (FWS) electronics. These electronics will play an increasingly
significant role in the future of electronics and will open new product paradigms that
conventional semiconductors are not capable of. This is because flexible electronics will
allow us to build flexible circuits and devices on a substrate that can be bent, stretched,
or folded without losing functionality. This revolutionary change will impact how we
interact with the world around us. Future electronic devices will use flexible electronics
as part of ambient intelligence and ubiquitous computing for many different applications
such as consumer electronics, medical, healthcare, and security devices. Thus, these
devices have the potential to create a huge market all over the world. Flexible,
Wearable, and Stretchable Electronics, provide a comprehensive technological review
of the state-of-the-art developments in FWS electronics. This book offers the reader a
taste of what is possible with FWS electronics and describes how these electronics can
provide unique solutions for a wide variety of applications. Furthermore, the book
introduces and explains new applications of flexible technology that has opened up the
future of FWS electronics.
Current energy consumption mainly depends on fossil fuels that are limited and can
cause environmental issues such as greenhouse gas emissions and global warming.
These factors have stimulated the search for alternate, clean, and renewable energy
sources. Solar cells are some of the most promising clean and readily available energy
sources. Plus, the successful utilization of solar energy can help reduce the
dependence on fossil fuels. Recently, organic solar cells have gained extensive
attention as a next-generation photovoltaic technology due to their light weight,
mechanical flexibility, and solution-based cost-effective processing. Organic Solar
Cells: Materials, Devices, Interfaces, and Modeling provides an in-depth understanding
of the current state of the art of organic solar cell technology. Encompassing the full
spectrum of organic solar cell materials, modeling and simulation, and device physics
and engineering, this comprehensive text: Discusses active layer, interfacial, and
transparent electrode materials Explains how to relate synthesis parameters to
morphology of the photoactive layer using molecular dynamics simulations Offers
insight into coupling morphology and interfaces with charge transport in organic solar
cells Explores photoexcited carrier dynamics, defect states, interface engineering, and
nanophase separation Covers inorganic–organic hybrids, tandem structure, and
graphene-based polymer solar cells Organic Solar Cells: Materials, Devices, Interfaces,
and Modeling makes an ideal reference for scientists and engineers as well as
researchers and students entering the field from broad disciplines including chemistry,
material science and engineering, physics, nanotechnology, nanoscience, and electrical
engineering.
Metallic Spintronic Devices provides a balanced view of the present state of the art of
metallic spintronic devices, addressing both mainstream and emerging applications
from magnetic tunneling junction sensors and spin torque oscillators to spin torque
memory and logic. Featuring contributions from well-known and respected industrial
and academic experts, this cutting-edge work not only presents the latest research and
developments but also: Describes spintronic applications in current and future magnetic
recording devices Discusses spin-transfer torque magnetoresistive random-access
memory (STT-MRAM) device architectures and modeling Explores prospects of STTMRAM scaling, such as detailed multilevel cell structure analysis Investigates spintronic
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device write and read optimization in light of spintronic memristive effects Considers
spintronic research directions based on yttrium iron garnet thin films, including spin
pumping, magnetic proximity, spin hall, and spin Seebeck effects Proposes unique
solutions for low-power spintronic device applications where memory is closely
integrated with logic Metallic Spintronic Devices aims to equip anyone who is serious
about metallic spintronic devices with up-to-date design, modeling, and processing
knowledge. It can be used either by an expert in the field or a graduate student in
course curriculum.
Soft errors are a multifaceted issue at the crossroads of applied physics and
engineering sciences. Soft errors are by nature multiscale and multiphysics problems
that combine not only nuclear and semiconductor physics, material sciences, circuit
design, and chip architecture and operation, but also cosmic-ray physics, natural
radioactivity issues, particle detection, and related instrumentation. Soft Errors: From
Particles to Circuits addresses the problem of soft errors in digital integrated circuits
subjected to the terrestrial natural radiation environment—one of the most important
primary limits for modern digital electronic reliability. Covering the fundamentals of soft
errors as well as engineering considerations and technological aspects, this robust text:
Discusses the basics of the natural radiation environment, particle interactions with
matter, and soft-error mechanisms Details instrumentation developments in the fields of
environment characterization, particle detection, and real-time and accelerated tests
Describes the latest computational developments, modeling, and simulation strategies
for the soft error-rate estimation in digital circuits Explores trends for future
technological nodes and emerging devices Soft Errors: From Particles to Circuits
presents the state of the art of this complex subject, providing comprehensive
knowledge of the complete chain of the physics of soft errors. The book makes an ideal
text for introductory graduate-level courses, offers academic researchers a specialized
overview, and serves as a practical guide for semiconductor industry engineers or
application engineers.
Addresses a Growing Need for High-Power and High-Frequency Transistors Gallium
Nitride (GaN): Physics, Devices, and Technology offers a balanced perspective on the
state of the art in gallium nitride technology. A semiconductor commonly used in bright
light-emitting diodes, GaN can serve as a great alternative to existing devices used in
microelectronics. It has a wide band gap and high electron mobility that gives it special
properties for applications in optoelectronic, high-power, and high-frequency devices,
and because of its high off-state breakdown strength combined with excellent on-state
channel conductivity, GaN is an ideal candidate for switching power transistors.
Explores Recent Progress in High-Frequency GaN Technology Written by a panel of
academic and industry experts from around the globe, this book reviews the
advantages of GaN-based material systems suitable for high-frequency, high-power
applications. It provides an overview of the semiconductor environment, outlines the
fundamental device physics of GaN, and describes GaN materials and device
structures that are needed for the next stage of microelectronics and optoelectronics.
The book details the development of radio frequency (RF) semiconductor devices and
circuits, considers the current challenges that the industry now faces, and examines
future trends. In addition, the authors: Propose a design in which multiple LED stacks
can be connected in a series using interband tunnel junction (TJ) interconnects
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Examine GaN technology while in its early stages of high-volume deployment in
commercial and military products Consider the potential use of both sunlight and
hydrogen as promising and prominent energy sources for this technology Introduce two
unique methods, PEC oxidation and vapor cooling condensation methods, for the
deposition of high-quality oxide layers A single-source reference for students and
professionals, Gallium Nitride (GaN): Physics, Devices, and Technology provides an
overall assessment of the semiconductor environment, discusses the potential use of
GaN-based technology for RF semiconductor devices, and highlights the current and
emerging applications of GaN.
"From power electronics to power integrated circuits (PICs), smart power technologies,
devices, and beyond, Integrated Power Devices and TCAD Simulation provides a
complete picture of the power management and semiconductor industry. An essential
reference for power device engineering students and professionals, the book not only
describes the physics inside integrated power semiconductor devices such lateral
double-diffused metal oxide semiconductor field-effect transistors (LDMOSFETs),
lateral insulated-gate bipolar transistors (LIGBTs), and super junction LDMOSFETs but
also delivers a simple introduction to power management systems. Instead of abstract
theoretical treatments and daunting equations, the text uses technology computeraided design (TCAD) simulation examples to explain the design of integrated power
semiconductor devices. It also explores next generation power devices such as gallium
nitride power high electron mobility transistors (GaN power HEMTs). Including a virtual
process flow for smart PIC technology as well as a hard-to-find technology
development organization chart, Integrated Power Devices and TCAD Simulation gives
students and junior engineers a head start in the field of power semiconductor devices
while helping to fill the gap between power device engineering and power management
systems."-For decades, people have searched for ways to harvest energy from natural sources.
Lately, a desire to address the issue of global warming and climate change has
popularized solar or photovoltaic technology, while piezoelectric technology is being
developed to power handheld devices without batteries, and thermoelectric technology
is being explored to convert wasted heat, such as in automobile engine combustion,
into electricity. Featuring contributions from international researchers in both academics
and industry, Energy Harvesting with Functional Materials and Microsystems explains
the growing field of energy harvesting from a materials and device perspective, with
resulting technologies capable of enabling low-power implantable sensors or a largescale electrical grid. In addition to the design, implementation, and components of
energy-efficient electronics, the book covers current advances in energy-harvesting
materials and technology, including: High-efficiency solar technologies with lower cost
than existing silicon-based photovoltaics Novel piezoelectric technologies utilizing
mechanical energy from vibrations and pressure The ability to harness thermal energy
and temperature profiles with thermoelectric materials Whether you’re a practicing
engineer, academician, graduate student, or entrepreneur looking to invest in energyharvesting devices, this book is your complete guide to fundamental materials and
applied microsystems for energy harvesting.
This introductory, yet in-depth, book explains the physical principles of electronic
imaging and sensing and provides the reader with the information necessary to
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understand the design, operation, and practical applications of contemporary electronic
imaging and sensing systems. The text has strong practical focus and contains
examples of biomedical applications of optical electronic imaging and sensing. Each
chapter draws upon the authors’ extensive research, teaching, and industrial
experience and provides a useful resource for undergraduate and graduate students,
as well as a convenient reference for scientists and engineers working in the field of
electronic imaging and sensing.
Integrating aspects of engineering, application physics, and medical science, SolidState Radiation Detectors: Technology and Applications offers a comprehensive review
of new and emerging solid-state materials-based technologies for radiation detection.
Each chapter is structured to address the current advantages and challenges of each
material and technology presented, as well as to discuss novel research and
applications. Featuring contributions from leading experts in industry and academia,
this authoritative text: Covers modern semiconductors used for radiation monitoring
Examines CdZnTe and CdTe technology for imaging applications including threedimensional capability detectors Highlights interconnect technology for current pixel
detectors Describes hybrid pixel detectors and their characterizations Tackles the
integrated analog signal processing read-out front ends for particle detectors Considers
new organic materials with direct bandgap for direct energy detection Summarizes
recent developments involving lanthanum halide and cerium bromide scintillators
Analyzes the potential of recent progress in the field of crystallogenesis, quantum dots,
and photonics crystals toward a new concept of x- and gamma-ray detectors based on
metamaterials Explores position-sensitivity photomultipliers and silicon photomultipliers
for scintillation crystals Solid-State Radiation Detectors: Technology and Applications
provides a valuable reference for engineers and scientists looking to enhance the
performance of radiation detector technology for medical imaging and other
applications.
In our abundant computing infrastructure, performance improvements across most all
application spaces are now severely limited by the energy dissipation involved in
processing, storing, and moving data. The exponential increase in the volume of data to
be handled by our computational infrastructure is driven in large part by unstructured
data from countless sources. This book explores revolutionary device concepts,
associated circuits, and architectures that will greatly extend the practical engineering
limits of energy-efficient computation from device to circuit to system level. With
chapters written by international experts in their corresponding field, the text
investigates new approaches to lower energy requirements in computing. Features •
Has a comprehensive coverage of various technologies • Written by international
experts in their corresponding field • Covers revolutionary concepts at the device,
circuit, and system levels
Optical Fiber Sensors: Advanced Techniques and Applications describes the physical
principles of, and latest developments in, optical fiber sensors. Providing a fundamental
understanding of the design, operation, and practical applications of fiber optic sensing
systems, this book: Discusses new and emerging areas of research including photonic
crystal fiber sensors, micro- and nanofiber sensing, liquid crystal photonics, acoustooptic effects in fiber, and fiber laser-based sensing Covers well-established areas such
as surface plasmon resonance sensors, interferometric fiber sensors, polymer fiber
Page 11/16

Access Free Integrated Power Devices And Tcad Simulation Devices
sensors, Bragg gratings in polymer and silica fibers, and distributed fiber sensors
Explores humidity sensing applications, smart structure applications, and medical
applications, supplying detailed examples of the various fiber optic sensing
technologies in use Optical Fiber Sensors: Advanced Techniques and Applications
draws upon the extensive academic and industrial experience of its contributing authors
to deliver a comprehensive introduction to optical fiber sensors with a strong practical
focus suitable for undergraduate and graduate students as well as scientists and
engineers working in the field.
Presenting the cutting-edge results of new device developments and circuit
implementations, High-Speed Devices and Circuits with THz Applications covers the
recent advancements of nano devices for terahertz (THz) applications and the latest
high-speed data rate connectivity technologies from system design to integrated circuit
(IC) design, providing relevant standard activities and technical specifications.
Featuring the contributions of leading experts from industry and academia, this pivotal
work: Discusses THz sensing and imaging devices based on nano devices and
materials Describes silicon on insulator (SOI) multigate nanowire field-effect transistors
(FETs) Explains the theory underpinning nanoscale nanowire metal-oxidesemiconductor field-effect transistors (MOSFETs), simulation methods, and their results
Explores the physics of the silicon-germanium (SiGe) heterojunction bipolar transistor
(HBT), as well as commercially available SiGe HBT devices and their applications
Details aspects of THz IC design using standard silicon (Si) complementary metal-oxidesemiconductor (CMOS) devices, including experimental setups for measurements,
detection methods, and more An essential text for the future of high-frequency
engineering, High-Speed Devices and Circuits with THz Applications offers valuable
insight into emerging technologies and product possibilities that are attractive in terms
of mass production and compatibility with current manufacturing facilities.
Integrated Power Devices and TCAD SimulationCRC Press
There has been an increasing interest in multi-disciplinary research on multisensor
attitude estimation technology driven by its versatility and diverse areas of application,
such as sensor networks, robotics, navigation, video, biomedicine, etc. Attitude
estimation consists of the determination of rigid bodies’ orientation in 3D space. This
research area is a multilevel, multifaceted process handling the automatic association,
correlation, estimation, and combination of data and information from several sources.
Data fusion for attitude estimation is motivated by several issues and problems, such as
data imperfection, data multi-modality, data dimensionality, processing framework, etc.
While many of these problems have been identified and heavily investigated, no single
data fusion algorithm is capable of addressing all the aforementioned challenges. The
variety of methods in the literature focus on a subset of these issues to solve, which
would be determined based on the application in hand. Historically, the problem of
attitude estimation has been introduced by Grace Wahba in 1965 within the estimate of
satellite attitude and aerospace applications. This book intends to provide the reader
with both a generic and comprehensive view of contemporary data fusion
methodologies for attitude estimation, as well as the most recent researches and novel
advances on multisensor attitude estimation task. It explores the design of algorithms
and architectures, benefits, and challenging aspects, as well as a broad array of
disciplines, including: navigation, robotics, biomedicine, motion analysis, etc. A number
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of issues that make data fusion for attitude estimation a challenging task, and which will
be discussed through the different chapters of the book, are related to: 1) The nature of
sensors and information sources (accelerometer, gyroscope, magnetometer, GPS,
inclinometer, etc.); 2) The computational ability at the sensors; 3) The theoretical
developments and convergence proofs; 4) The system architecture, computational
resources, fusion level.
The advances in semiconductor detectors, scintillators, photodetectors such as silicon
photomultipliers (SiPM), and readout electronics have experienced tremendous growth
in recent years in terms of basic technologies and a variety of applications. The second
edition of Radiation Detection Systems presents variety of radiation detection systems,
giving readers a broad view of the state-of-the-art in the design of detectors, front-end
electronics, and systems offering optimized choices of the detection tools for a
particular application. The new edition has been divided into two volumes. This volume
on Medical Imaging, Industrial Testing, and Security Applications presents specific
applications of the detection systems in medical imaging, industrial testing, and security
applications. These newely developed technologies play a vital role in the detection,
diagnosis, and treatment of major human diseases. Featuring contributions from
leading experts and pioneers in their respective fields, this book: Describes new
advances in development of detection systems based on CdZnTe (CZT) and CdTe
detectors utilizing a direct conversion of radiation to electric signals Reports a recent
progress in technologies and performance of SiPM used for reading the light from
scintillators Explores exciting new application opportunities created by development of
the cutting-edge detection technologies in X-ray spectroscopy, computed tomography
(CT), bone dosimetry, and nuclear medicine (PET, SPECT) Considers the future use of
photon-counting detectors in clinical CT scanners providing K-edge imaging to reduce
the amount of contrast agents and ultimately offering both an anatomical and a
functional information Describes, uses of radiation detection systems in security
applications such as luggage scanning, dirty bomb detection, and border control With
its combined coverage of new materials and innovative new system approaches, as
well as a succinct overview of recent developments, this book is an invaluable tool for
any engineer, professional, or student working in electronics or an associated field.
Readers can refer to the other volume, Sensor Materials, Systems, Technology, and
Characterization Measurements, which puts emphasis on sensor materials, detector
structures, front electronics technology, and their designs and system optimization for
different applications.
The book addresses the need to investigate new approaches to lower energy requirement in
multiple application areas and serves as a guide into emerging circuit technologies. It explores
revolutionary device concepts, sensors, and associated circuits and architectures that will
greatly extend the practical engineering limits of energy-efficient computation. The book
responds to the need to develop disruptive new system architecutres, circuit
microarchitectures, and attendant device and interconnect technology aimed at achieving the
highest level of computational energy efficiency for general purpose computing systems.
Features Discusses unique technologies and material only available in specialized journal and
conferences Covers emerging applications areas, such as ultra low power communications,
emerging bio-electronics, and operation in extreme environments Explores broad circuit
operation, ex. analog, RF, memory, and digital circuits Contains practical applications in the
engineering field, as well as graduate studies Written by international experts from both
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academia and industry
Time-mode circuits, where information is represented by time difference between digital
events, offer a viable and technology-friendly means to realize mixed-mode circuits and
systems in nanometer complementary metal-oxide semiconductor (CMOS) technologies.
Various architectures of time-based signal processing and design techniques of CMOS timemode circuits have emerged; however, an in-depth examination of the principles of time-based
signal processing and design techniques of time-mode circuits has not been available—until
now. CMOS Time-Mode Circuits and Systems: Fundamentals and Applications is the first book
to deliver a comprehensive treatment of CMOS time-mode circuits and systems. Featuring
contributions from leading experts, this authoritative text contains a rich collection of literature
on time-mode circuits and systems. The book begins by presenting a critical comparison of
voltage-mode, current-mode, and time-mode signaling for mixed-mode signal processing and
then: Covers the fundamentals of time-mode signal processing, such as voltage-to-time
converters, all-digital phase-locked loops, and frequency synthesizers Investigates the
performance characteristics, architecture, design techniques, and implementation of time-todigital converters Discusses time-mode delta-sigma-based analog-to-digital converters, placing
a great emphasis on time-mode quantizers Includes a detailed study of ultra-low-power
integrated time-mode temperature measurement systems CMOS Time-Mode Circuits and
Systems: Fundamentals and Applications provides a valuable reference for circuit design
engineers, hardware system engineers, graduate students, and others seeking to master this
fast-evolving field.
Laser-Based Optical Detection of Explosives offers a comprehensive review of past, present,
and emerging laser-based methods for the detection of a variety of explosives. This book:
Considers laser propagation safety and explains standard test material preparation for standoff
optical-based detection system evaluation Explores explosives detection using deep ultraviolet
native fluorescence, Raman spectroscopy, laser-induced breakdown spectroscopy,
reflectometry, and hyperspectral imaging Examines photodissociation followed by laserinduced fluorescence, photothermal methods, cavity-enhanced absorption spectrometry, and
short-pulse laser-based techniques Describes the detection and recognition of explosives
using terahertz-frequency spectroscopic techniques Each chapter is authored by a leading
expert on the respective technology, and is structured to supply historical perspective, address
current advantages and challenges, and discuss novel research and applications. Readers are
left with an in-depth understanding and appreciation of each technology’s capabilities and
potential for standoff hazard detection.
Microsystems technologies have found their way into an impressive variety of applications,
from mobile phones, computers, and displays to smart grids, electric cars, and space shuttles.
This multidisciplinary field of research extends the current capabilities of standard integrated
circuits in terms of materials and designs and complements them by creating innovative
components and smaller systems that require lower power consumption and display better
performance. Novel Advances in Microsystems Technologies and their Applications delves into
the state of the art and the applications of microsystems and microelectronics-related
technologies. Featuring contributions by academic and industrial researchers from around the
world, this book: Examines organic and flexible electronics, from polymer solar cell to flexible
interconnects for the co-integration of micro-electromechanical systems (MEMS) with
complementary metal oxide semiconductors (CMOS) Discusses imaging and display
technologies, including MEMS technology in reflective displays, the fabrication of thin-film
transistors on glass substrates, and new techniques to display and quickly transmit high-quality
images Explores sensor technologies for sensing electrical currents and temperature,
monitoring structural health and critical industrial processes, and more Covers biomedical
microsystems, including biosensors, point-of-care devices, neural stimulation and recording,
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and ultra-low-power biomedical systems Written for researchers, engineers, and graduate
students in electrical and biomedical engineering, this book reviews groundbreaking
technology, trends, and applications in microelectronics. Its coverage of the latest research
serves as a source of inspiration for anyone interested in further developing microsystems
technologies and creating new applications.
High Frequency Communication and Sensing: Traveling-Wave Techniques introduces novel
traveling wave circuit techniques to boost the performance of high-speed circuits in standard
low-cost production technologies, like complementary metal oxide semiconductor (CMOS). A
valuable resource for experienced analog/radio frequency (RF) circuit designers as well as
undergraduate-level microelectronics researchers, this book: Explains the basics of high-speed
signaling, such as transmission lines, distributed signaling, impedance matching, and other
common practical RF background material Promotes a dual-loop coupled traveling wave
oscillator topology, the trigger mode distributed wave oscillator, as a high-frequency multiphase
signal source Introduces a force-based starter mechanism for dual-loop, even-symmetry,
multiphase traveling wave oscillators, presenting a single-loop version as a force mode
distributed wave antenna (FMDWA) Describes higher-frequency, passive inductive, and
quarter-wave-length-based pumped distributed wave oscillators (PDWOs) Examines phasedarray transceiver architectures and front-end circuits in detail, along with distributed oscillator
topologies Devotes a chapter to THz sensing, illustrating a unique method of traveling wave
frequency multiplication and power combining Discusses various data converter topologies,
such as digital-to-analog converters (DACs), analog-to-digital converters (ADCs), and GHzbandwidth sigma-delta modulators Covers critical circuits including phase rotators and
interpolators, phase shifters, phase-locked loops (PLLs), delay-locked loops (DLLs), and more
It is a significantly challenging task to generate and distribute high-speed clocks. Multiphase
low-speed clocks with sharp transition are proposed to be a better option to accommodate the
desired timing resolution. High Frequency Communication and Sensing: Traveling-Wave
Techniques provides new horizons in the quest for greater speed and performance.
During the last three decades, reconfigurable logic has been growing steadily and can now be
found in many different fields. Field programmable gate arrays (FPGAs) are one of the most
famous architecture families of reconfigurable devices. FPGAs can be seen as arrays of logic
units that can be reconfigured to realize any digital systems. Their high versatility has enabled
designers to drastically reduce time to market, and made FPGAs suitable for prototyping or
small production series in many branches of industrial products. In addition, and thanks to
innovations at the architecture level, FPGAs are now conquering segments of mass markets
such as mobile communications. Reconfigurable Logic: Architecture, Tools, and Applications
offers a snapshot of the state of the art of reconfigurable logic systems. Covering a broad
range of architectures, tools, and applications, this book: Explores classical FPGA
architectures and their supporting tools Evaluates recent proposals related to FPGA
architectures, including the use of network-on-chips (NoCs) Examines reconfigurable
processors that merge concepts borrowed from the reconfigurable domain into processor
design Exploits FPGAs for high-performance systems, efficient error correction codes, and
high-bandwidth network routers with built-in security Expounds on emerging technologies to
enhance FPGA architectures, improve routing structures, and create non-volatile configuration
flip-flops Reconfigurable Logic: Architecture, Tools, and Applications reviews current trends in
reconfigurable platforms, providing valuable insight into the future potential of reconfigurable
systems.
Compressed Sensing (CS) in theory deals with the problem of recovering a sparse signal from
an under-determined system of linear equations. The topic is of immense practical significance
since all naturally occurring signals can be sparsely represented in some domain. In recent
years, CS has helped reduce scan time in Magnetic Resonance Imaging (making scans more
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feasible for pediatric and geriatric subjects) and has also helped reduce the health hazard in XRay Computed CT. This book is a valuable resource suitable for an engineering student in
signal processing and requires a basic understanding of signal processing and linear algebra.
Covers fundamental concepts of compressed sensing Makes subject matter accessible for
engineers of various levels Focuses on algorithms including group-sparsity and row-sparsity,
as well as applications to computational imaging, medical imaging, biomedical signal
processing, and machine learning Includes MATLAB examples for further development
Efficient mobile systems that allow for vital sign monitoring and disease diagnosis at the point
of care can help combat issues such as rising healthcare costs, treatment delays in remote
and resource-poor areas, and the global shortage of skilled medical personnel. Covering
everything from sensors, systems, and software to integration, usability, and regulatory
challenges, Mobile Point-of-Care Monitors and Diagnostic Device Design offers valuable
insight into state-of-the-art technologies, research, and methods for designing personal
diagnostic and ambulatory healthcare devices. Presenting the combined expertise of
contributors from various fields, this multidisciplinary text: Gives an overview of the latest
mobile health and point-of-care technologies Discusses portable diagnostics devices and
sensors, including mobile-phone-based health systems Explores lab-on-chip systems as well
as energy-efficient solutions for mobile point-of-care monitors Addresses computer vision and
signal processing for real-time diagnostics Considers interface design for lay healthcare
providers and home users Mobile Point-of-Care Monitors and Diagnostic Device Design
provides important background information about the design process of mobile health and
point-of-care devices, using practical examples to illustrate key aspects related to
instrumentation, information processing, and implementation.
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