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Strained-Si Heterostructure Field Effect Devices C.K Maiti 2007-01-11 A
combination of the materials science, manufacturing processes, and pioneering
research and developments of SiGe and strained-Si have offered an unprecedented
high level of performance enhancement at low manufacturing costs. Encompassing
all of these areas, Strained-Si Heterostructure Field Effect Devices addresses
the research needs associated with the front-end aspects of extending CMOS
technology via strain engineering. The book provides the basis to compare
existing technologies with the future technological directions of silicon
heterostructure CMOS. After an introduction to the material, subsequent
chapters focus on microelectronics, engineered substrates, MOSFETs, and heteroFETs. Each chapter presents recent research findings, industrial devices and
circuits, numerous tables and figures, important references, and, where
applicable, computer simulations. Topics covered include applications of
strained-Si films in SiGe-based CMOS technology, electronic properties of
biaxial strained-Si films, and the developments of the gate dielectric
formation on strained-Si/SiGe heterolayers. The book also describes silicon
hetero-FETs in SiGe and SiGeC material systems, MOSFET performance enhancement,
and process-induced stress simulation in MOSFETs. From substrate materials and
electronic properties to strained-Si/SiGe process technology and devices, the
diversity of R&D activities and results presented in this book will no doubt
spark further development in the field.
Extreme Environment Electronics John D. Cressler 2017-12-19 Unfriendly to
conventional electronic devices, circuits, and systems, extreme environments
represent a serious challenge to designers and mission architects. The first
truly comprehensive guide to this specialized field, Extreme Environment
Electronics explains the essential aspects of designing and using devices,
circuits, and electronic systems intended to operate in extreme environments,
including across wide temperature ranges and in radiation-intense scenarios
such as space. The Definitive Guide to Extreme Environment Electronics
Featuring contributions by some of the world’s foremost experts in extreme
environment electronics, the book provides in-depth information on a wide array
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of topics. It begins by describing the extreme conditions and then delves into
a description of suitable semiconductor technologies and the modeling of
devices within those technologies. It also discusses reliability issues and
failure mechanisms that readers need to be aware of, as well as best practices
for the design of these electronics. Continuing beyond just the "paper design"
of building blocks, the book rounds out coverage of the design realization
process with verification techniques and chapters on electronic packaging for
extreme environments. The final set of chapters describes actual chip-level
designs for applications in energy and space exploration. Requiring only a
basic background in electronics, the book combines theoretical and practical
aspects in each self-contained chapter. Appendices supply additional background
material. With its broad coverage and depth, and the expertise of the
contributing authors, this is an invaluable reference for engineers,
scientists, and technical managers, as well as researchers and graduate
students. A hands-on resource, it explores what is required to successfully
operate electronics in the most demanding conditions.
Advanced Computer and Communication Engineering Technology Hamzah Asyrani
Sulaiman 2014-11-01 This book covers diverse aspects of advanced computer and
communication engineering, focusing specifically on industrial and
manufacturing theory and applications of electronics, communications, computing
and information technology. Experts in research, industry, and academia present
the latest developments in technology, describe applications involving cuttingedge communication and computer systems and explore likely future directions.
In addition, access is offered to numerous new algorithms that assist in
solving computer and communication engineering problems. The book is based on
presentations delivered at ICOCOE 2014, the 1st International Conference on
Communication and Computer Engineering. It will appeal to a wide range of
professionals in the field, including telecommunication engineers, computer
engineers and scientists, researchers, academics and students.
Artificial Intelligence and Heuristics for Smart Energy Efficiency in Smart
Cities Mustapha Hatti 2022 This book emphasizes the role of micro-grid systems
and connected networks for the strategic storage of energy through the use of
information and communication techniques, big data, the cloud, and metaheuristics to support the greed for artificial intelligence techniques in data
and the implementation of global strategies to meet the challenges of the city
in the broad sense. The intelligent management of renewable energy in the
context of the energy transition requires the use of techniques and tools based
on artificial intelligence (AI) to overcome the challenges of the intermittence
of resources and the cost of energy. The advent of the smart city makes an
increased call for the integration of artificial intelligence and heuristics to
meet the challenge of the increasing migration of populations to the city, in
order to ensure food, energy, and environmental security of the citizen of the
city and his well-being. This book is intended for policymakers, academics,
practitioners, and students. Several real cases are exposed throughout the book
to illustrate the concepts and methods of the networks and systems presented.
This book proposes the development of new technological innovations--mainly
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ICT--the concept of "Smart City" appears as a means of achieving more efficient
and sustainable cities. The overall goal of the book is to develop a
comprehensive framework to help public and private stakeholders make informed
decisions on smart city investment strategies and develop skills for assessment
and prioritization, including resolution of difficulties with deployment and
reproducibility
Stress and Strain Engineering at Nanoscale in Semiconductor Devices Chinmay K.
Maiti 2021-06-30 Anticipating a limit to the continuous miniaturization (MoreMoore), intense research efforts are being made to co-integrate various
functionalities (More-than-Moore) in a single chip. Currently, strain
engineering is the main technique used to enhance the performance of advanced
semiconductor devices. Written from an engineering applications standpoint,
this book encompasses broad areas of semiconductor devices involving the
design, simulation, and analysis of Si, heterostructure silicongermanium
(SiGe), and III-N compound semiconductor devices. The book provides the
background and physical insight needed to understand the new and future
developments in the technology CAD (TCAD) design at the nanoscale. Features
Covers stressstrain engineering in semiconductor devices, such as FinFETs and
III-V Nitride-based devices Includes comprehensive mobility model for strained
substrates in global and local strain techniques and their implementation in
device simulations Explains the development of strain/stress relationships and
their effects on the band structures of strained substrates Uses design of
experiments to find the optimum process conditions Illustrates the use of TCAD
for modeling strain-engineered FinFETs for DC and AC performance predictions
This book is for graduate students and researchers studying solid-state devices
and materials, microelectronics, systems and controls, power electronics,
nanomaterials, and electronic materials and devices.
Topical Drifts in Intelligent Computing Jyotsna Kumar Mandal 2022-05-25 This
book gathers a collection of high-quality peer-reviewed research papers
presented at International Conference on Computational Techniques and
Applications (ICCTA 2021), organized by the Electronics and Telecommunication
Engineers (IETE), Kolkata Center, India, during 8 – 9 October 2021. This
includes research in the areas of intelligent computing and communication
systems including computing, electronics, green energy design, communications,
computers to interact and disseminate information on latest developments both
academically and industrially for computational drifts. The three main tracks
are (i) computing in network security, AI and data science; (ii) contemporary
issues in electronics, and communication technology; and (iii) intelligent
computing in electrical power, control systems and energy technology.
Smart Power Integration Mohamed Abouelatta 2022-10-18 Smart power integration
is at the crossroads of different fields of electronics such as high and low
power, engine control and electrothermal studies of devices and circuits. These
circuits are complex and are heavily influenced by substrate coupling,
especially where 3D integration is concerned. This book provides an overview of
smart power integration, including high voltage devices, dedicated and
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compatible processes, as well as isolation techniques. Two types of integration
are highlighted: modular or hybrid integration, together with compatible
devices such as the insulated gate bipolar transistor (IGBT); and monolithic
integration, specifically through the paradigm of functional integration. Smart
Power Integration outlines the main MOS devices for high voltage integrated
circuits, and explores into the fields of codesign, coupling hardware and
software design, including applications to motor control. Studies focusing on
heat pipes for electronics cooling are also outlined.
Modeling And Electrothermal Simulation Of Sic Power Devices: Using Silvaco©
Atlas Pushpakaran Bejoy N 2019-03-25 The primary goal of this book is to
provide a sound understanding of wide bandgap Silicon Carbide (SiC) power
semiconductor device simulation using Silvaco© ATLAS Technology Computer Aided
Design (TCAD) software. Physics-based TCAD modeling of SiC power devices can be
extremely challenging due to the wide bandgap of the semiconductor material.
The material presented in this book aims to shorten the learning curve required
to start successful SiC device simulation by providing a detailed explanation
of simulation code and the impact of various modeling and simulation parameters
on the simulation results. Non-isothermal simulation to predict heat
dissipation and lattice temperature rise in a SiC device structure under
switching condition has been explained in detail. Key pointers including
runtime error messages, code debugging, implications of using certain models
and parameter values, and other factors beneficial to device simulation are
provided based on the authors' experience while simulating SiC device
structures. This book is useful for students, researchers, and semiconductor
professionals working in the area of SiC semiconductor technology. Readers will
be provided with the source code of several fully functional simulation
programs that illustrate the use of Silvaco© ATLAS to simulate SiC power device
structure, as well as supplementary material for download.
Technology Computer Aided Design for Si, SiGe and GaAs Integrated Circuits G.A.
Armstrong 2007-11-30 The first book to deal with a broad spectrum of process
and device design, and modeling issues related to semiconductor devices,
bridging the gap between device modelling and process design using TCAD.
Presents a comprehensive perspective of emerging fields and covers topics
ranging from materials to fabrication, devices, modelling and applications.
Aimed at research-and-development engineers and scientists involved in
microelectronics technology and device design via Technology CAD, and TCAD
engineers and developers.
Advances in VLSI, Communication, and Signal Processing Debashis Dutta
2019-12-03 This book comprises select proceedings of the International
Conference on VLSI, Communication and Signal processing (VCAS 2018). It looks
at latest research findings in VLSI design and applications. The book covers a
wide range of topics in electronics and communication engineering, especially
in the area of microelectronics and VLSI design, communication systems and
networks, and image and signal processing. The contents of this book will be
useful to researchers and professionals alike.
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Junctionless Field-Effect Transistors Shubham Sahay 2019-01-25 A comprehensive
one-volume reference on current JLFET methods, techniques, and research
Advancements in transistor technology have driven the modern smart-device
revolution—many cell phones, watches, home appliances, and numerous other
devices of everyday usage now surpass the performance of the room-filling
supercomputers of the past. Electronic devices are continuing to become more
mobile, powerful, and versatile in this era of internet-of-things (IoT) due in
large part to the scaling of metal-oxide semiconductor field-effect transistors
(MOSFETs). Incessant scaling of the conventional MOSFETs to cater to consumer
needs without incurring performance degradation requires costly and complex
fabrication process owing to the presence of metallurgical junctions. Unlike
conventional MOSFETs, junctionless field-effect transistors (JLFETs) contain no
metallurgical junctions, so they are simpler to process and less costly to
manufacture.JLFETs utilize a gated semiconductor film to control its resistance
and the current flowing through it. Junctionless Field-Effect Transistors:
Design, Modeling, and Simulation is an inclusive, one-stop referenceon the
study and research on JLFETs This timely book covers the fundamental physics
underlying JLFET operation, emerging architectures, modeling and simulation
methods, comparative analyses of JLFET performance metrics, and several other
interesting facts related to JLFETs. A calibrated simulation framework,
including guidance on SentaurusTCAD software, enables researchers to
investigate JLFETs, develop new architectures, and improve performance. This
valuable resource: Addresses the design and architecture challenges faced by
JLFET as a replacement for MOSFET Examines various approaches for analytical
and compact modeling of JLFETs in circuit design and simulation Explains how to
use Technology Computer-Aided Design software (TCAD) to produce numerical
simulations of JLFETs Suggests research directions and potential applications
of JLFETs Junctionless Field-Effect Transistors: Design, Modeling, and
Simulation is an essential resource for CMOS device design researchers and
advanced students in the field of physics and semiconductor devices.
Computer Aided Design of Micro- and Nanoelectronic Devices Chinmay Kumar Maiti
2016-10-27 Micro and nanoelectronic devices are the prime movers for
electronics, which is essential for the current information age. This unique
monograph identifies the key stages of advanced device design and integration
in semiconductor manufacturing. It brings into one resource a comprehensive
device design using simulation. The book presents state-of-the-art
semiconductor device design using the latest TCAD tools. Professionals,
researchers, academics, and graduate students in electrical & electronic
engineering and microelectronics will benefit from this reference text.
Contents:IntroductionSimulation ToolsSimulation MethodologyCMOS
TechnologyStress-Engineered CMOSHeterojunction Bipolar TransistorsStressEngineered HBTsFinFETsAdvanced DevicesMemory DevicesPower DevicesSolar
CellsHeterojunction Solar CellsSPICE Parameter Extraction Readership:
Professionals, researchers, academics, and graduate students in electrical &
electronic engineering and microelectronics.
Introducing Technology Computer-Aided Design (TCAD) Chinmay K. Maiti 2017-03-16
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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 web-based 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.
Computational Electronics Dragica Vasileska 2006 Computational electronics
refers to the physical simulation of semiconductor devices in terms of charge
transport and the corresponding electrical behavior. It is related to process
simulation, which deals with various physical processes such as material
growth, oxidation, impurity diffusion, etching, and metal deposition inherent
in device fabrication. Device simulation can be thought of as one component of
technology for computer-aided design (TCAD), which deals with compact
behavioral models for devices and sub-circuits relevant for circuit simulation
in commercial packages.The goal of this book is to provide simulation tools
that capture the essential physics while at the same time minimizing the
computational burden so that results are obtained within a reasonable time
frame.
Proceedings of Fifth International Conference on Inventive Material Science
Applications V. Bindhu 2022-10-01 The book is a collection of best selected
research papers presented at the 5th International Conference on Inventive
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Material Science Applications (ICIMA 2022) organized by PPG Institute of
Technology, Coimbatore, India, during May 6–7, 2022. The book includes original
research by material science researchers toward developing a compact and
efficient functional elements and structures for micro-, nano-, and
optoelectronic applications. The book covers important topics like
nanomaterials and devices, optoelectronics, sustainable electronic materials,
nanocomposites and nanostructures, hybrid electronic materials, medical
electronics, computational material science, wearable electronic devices and
models, and optical/nanosensors.
XXII DAE High Energy Physics Symposium Md. Naimuddin 2018-05-23 These
proceedings gather invited and contributed talks presented at the XXII DAE-BRNS
High Energy Physics (HEP) Symposium, which was held at the University of Delhi,
India, on 12–16 December 2016. The contributions cover a variety of topics in
particle physics, astroparticle physics, cosmology and related areas from both
experimental and theoretical perspectives, namely (1) Neutrino Physics, (2)
Standard Model Physics (including Electroweak, Flavour Physics), (3) Beyond
Standard Model Physics, (4) Heavy Ion Physics & QCD (Quantum Chromodynamics),
(5) Particle Astrophysics & Cosmology, (6) Future Experiments and Detector
Development, (7) Formal Theory, and (8) Societal Applications: Medical Physics,
Imaging, etc. The DAE-BRNS High Energy Physics Symposium, widely considered to
be one of the leading symposiums in the field of Elementary Particle Physics,
is held every other year in India and supported by the Board of Research in
Nuclear Sciences (BRNS), Department of Atomic Energy (DAE), India. As many as
400 physicists and researchers attended the 22nd Symposium to discuss the
latest advances in the field. A poster session was also organized to highlight
the work and findings of young researchers. Bringing together the essential
content, the book offers a valuable resource for both beginning and advanced
researchers in the field.
Optics, Photonics and Laser Technology Paulo A. Ribeiro 2018-10-13 This book
covers key theoretical and practical aspects of optics, photonics and lasers.
It addresses optical instrumentation and metrology, photonic and optoelectronic
materials and devices, nanophotonics, organic and bio-photonics and high-field
phenomena. Researchers, engineers, students and practitioners interested in any
of these fields will find a wealth of new methods, technologies, advanced
prototypes, systems, tools and techniques, as well as general surveys outlining
future directions.
Proceedings of Trends in Electronics and Health Informatics M. Shamim Kaiser
2022-03-21 This book includes selected peer-reviewed papers presented at the
International Conference on Trends in Electronics and Health Informatics (TEHI
2021), organized by Department of Electronics and Communication Engineering and
Department of Computer Science and Engineering, Pranveer Singh Institute of
Technology Kanpur, India, during 16–17 December 2021. The book is broadly
divided into five sections—artificial intelligence and soft computing,
healthcare informatics, Internet of things and data analytics, electronics, and
communications.
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Fabless Semiconductor Manufacturing Chinmay K. Maiti 2022-11-17 This book deals
with 3D nanodevices such as nanowire and nanosheet transistors at 7 nm and
smaller technology nodes. It discusses technology computer-aided design (TCAD)
simulations of stress- and strain-engineered advanced semiconductor devices,
including III-nitride and RF FDSOI CMOS, for flexible and stretchable
electronics. The book focuses on how to set up 3D TCAD simulation tools, from
mask layout to process and device simulation, including fabless intelligent
manufacturing. The simulation examples chosen are from the most popular devices
in use today and provide useful technology and device physics insights. In
order to extend the role of TCAD in the More-than-Moore era, the design issues
related to strain engineering for flexible and stretchable electronics have
been introduced for the first time.
Proceedings of Mechanical Engineering Research Day 2019 Mohd Fadzli Bin
Abdollah 2019-08-05 This e-book is a compilation of papers presented at the 6th
Mechanical Engineering Research Day (MERD'19) - Kampus Teknologi UTeM, Melaka,
Malaysia on 31 July 2019.
Organic Thin-Film Transistor Applications Brajesh Kumar Kaushik 2016-09-15 Text
provides information about advanced OTFT (Organic thin film transistor)
structures, their modeling and extraction of performance parameters, materials
of individual layers, their molecular structures, basics of pi-conjugated
semiconducting materials and their properties, OTFT charge transport phenomena
and fabrication techniques. It includes applications of OTFTs such as single
and dual gate OTFT based inverter circuits along with bootstrap techniques,
SRAM cell designs based on different material and circuit configurations, light
emitting diodes (LEDs). Besides this, application of dual gate OTFT in the
logic gate, shift register, Flip-Flop, counter circuits will be included as
well.
Computational Advancement in Communication Circuits and Systems Koushik
Maharatna 2019-07-25 This book gathers the proceedings of the International
Conference on Computational Advancement in Communication Circuits and Systems
(ICCACCS 2018), which was organized by Narula Institute of Technology under the
patronage of the JIS group, affiliated with West Bengal University of
Technology. The book presents peer-reviewed papers that highlight new
theoretical and experimental findings in the fields of electronics and
communication engineering, including interdisciplinary areas like Advanced
Computing, Pattern Recognition and Analysis, and Signal and Image Processing.
The respective papers cover a broad range of principles, techniques and
applications in microwave devices, communication and networking, signal and
image processing, computations and mathematics, and control. The proceedings
reflect the conference’s strong emphasis on methodological approaches, and
focus on applications within the domain of Computational Advancement in
Communication Circuits and Systems. They also address emerging technologies in
electronics and communication, together with the latest practices, issues and
trends.
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Technology Computer Aided Design Chandan Kumar Sarkar 2018-09-03 Responding to
recent developments and a growing VLSI circuit manufacturing market, Technology
Computer Aided Design: Simulation for VLSI MOSFET examines advanced MOSFET
processes and devices through TCAD numerical simulations. The book provides a
balanced summary of TCAD and MOSFET basic concepts, equations, physics, and new
technologies related to TCAD and MOSFET. A firm grasp of these concepts allows
for the design of better models, thus streamlining the design process, saving
time and money. This book places emphasis on the importance of modeling and
simulations of VLSI MOS transistors and TCAD software. Providing background
concepts involved in the TCAD simulation of MOSFET devices, it presents
concepts in a simplified manner, frequently using comparisons to everyday-life
experiences. The book then explains concepts in depth, with required
mathematics and program code. This book also details the classical
semiconductor physics for understanding the principle of operations for VLSI
MOS transistors, illustrates recent developments in the area of MOSFET and
other electronic devices, and analyzes the evolution of the role of modeling
and simulation of MOSFET. It also provides exposure to the two most
commercially popular TCAD simulation tools Silvaco and Sentaurus. • Emphasizes
the need for TCAD simulation to be included within VLSI design flow for nanoscale integrated circuits • Introduces the advantages of TCAD simulations for
device and process technology characterization • Presents the fundamental
physics and mathematics incorporated in the TCAD tools • Includes popular
commercial TCAD simulation tools (Silvaco and Sentaurus) • Provides
characterization of performances of VLSI MOSFETs through TCAD tools • Offers
familiarization to compact modeling for VLSI circuit simulation R&D cost and
time for electronic product development is drastically reduced by taking
advantage of TCAD tools, making it indispensable for modern VLSI device
technologies. They provide a means to characterize the MOS transistors and
improve the VLSI circuit simulation procedure. The comprehensive information
and systematic approach to design, characterization, fabrication, and
computation of VLSI MOS transistor through TCAD tools presented in this book
provides a thorough foundation for the development of models that simplify the
design verification process and make it cost effective.
ESD Protection Methodologies Marise Bafleur 2017-07-26 Failures caused by
electrostatic discharges (ESD) constitute a major problem concerning the
reliability and robustness of integrated circuits and electronic systems. This
book summarizes the many diverse methodologies aimed at ESD protection and
shows, through a number of concrete studies, that the best approach in terms of
robustness and cost-effectiveness consists of implementing a global strategy of
ESD protection. ESD Protection Methodologies begins by exploring the various
normalized test techniques that are used to qualify ESD robustness as well as
characterization and defect localization methods aimed at implementing
corrective measures. Due to the increasing complexity of integrated circuits,
it is important to be able to provide a simulation in which the implemented ESD
protection strategy provides the desired protection, while not harming the
performance levels of the circuit. Therefore, the main features and
difficulties related to the different types of simulation, finite element,
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SPICE-type and behavioral, are then studied. To conclude, several case studies
are presented which provide real-life examples of the approaches explained in
the previous chapters and validate a number of the strategies from component to
system level. Provides a global ESD protection approach from component to
system, including both the proposal of investigation techniques and predictive
simulation methodologies Addresses circuit and system designers as well as
failure analysis engineers Provides the description of specifically developed
investigation techniques and the application of the proposed methodologies to
real case studies
Silicon Heterostructure Devices John D. Cressler 2018-10-03 SiGe HBTs are the
most mature of the Si heterostructure devices and not surprisingly the most
completely researched and discussed in the technical literature. However, new
effects and nuances of device operation are uncovered year-after-year as
transistor scaling advances and application targets march steadily upward in
frequency and sophistication. Providing a comprehensive treatment of SiGe HBTs,
Silicon Heterostructure Devices covers an amazingly diverse set of topics,
ranging from basic transistor physics to noise, radiation effects, reliability,
and TCAD simulation. Drawn from the comprehensive and well-reviewed Silicon
Heterostructure Handbook, this text explores SiGe heterojunction bipolar
transistors (HBTs), heterostructure FETs, various other heterostructure
devices, as well as optoelectronic components. The book provides an overview,
characteristics, and derivative applications for each device covered. It
discusses device physics, broadband noise, performance limits, reliability,
engineered substrates, and self-assembling nanostructures. Coverage of
optoelectronic devices includes Si/SiGe LEDs, near-infrared detectors, photonic
transistors for integrated optoelectronics, and quantum cascade emitters. In
addition to this substantial collection of material, the book concludes with a
look at the ultimate limits of SiGe HBTs scaling. It contains easy-to-reference
appendices on topics including the properties of silicon and germanium, the
generalized Moll-Ross relations, and the integral charge-control model, and
sample SiGe HBT compact model parameters.
Optoelectronic Devices Joachim Piprek 2006-01-26 Optoelectronic devices
transform electrical signals into optical signals (and vice versa) by utilizing
the interaction of electrons and light. Advanced software tools for the design
and analysis of such devices have been developed in recent years. However, the
large variety of materials, devices, physical mechanisms, and modeling
approaches often makes it difficult to select appropriate theoretical models or
software packages. This book presents a review of devices and advanced
simulation approaches written by leading researchers and software developers.
It is intended for scientists and device engineers in optoelectronics who are
interested in using advanced software tools. Each chapter includes the
theoretical background as well as practical simulation results that help the
reader to better understand internal device physics. Real-world devices such as
edge-emitting or surface-emitting laser diodes, light-emitting diodes, solar
cells, photodetectors, and integrated optoelectronic circuits are investigated.
The software packages described in the book are available to the public, on a
silvaco-tcad-part-i-overview

10/14

Downloaded from avenza-dev.avenza.com
on November 26, 2022 by guest

commercial or noncommercial basis, so that the interested reader is quickly
able to perform similar simulations.
Silicon Photonics Design Lukas Chrostowski 2015-03-12 This hands-on
introduction to silicon photonics engineering equips students with everything
they need to begin creating foundry-ready designs.
Advances in Communication, Devices and Networking Sourav Dhar 2022 This book
covers recent trends in the field of devices, wireless communication and
networking. It gathers selected papers presented at the 5th International
Conference on Communication, Devices and Networking (ICCDN 2021), which was
organized by the Department of Electronics and Communication Engineering,
Sikkim Manipal Institute of Technology, Sikkim, India, on 1516 December 2021.
Gathering cutting-edge research papers prepared by researchers, engineers and
industry professionals, it will help young and experienced scientists and
developers alike to explore new perspectives and offer them inspirations on how
to address real-world problems in the areas of electronics, communication,
devices and networking.
Mems/Nems Cornelius T. Leondes 2007-10-08 This significant and uniquely
comprehensive five-volume reference is a valuable source for research workers,
practitioners, computer scientists, students, and technologists. It covers all
of the major topics within the subject and offers a comprehensive treatment of
MEMS design, fabrication techniques, and manufacturing methods. It also
includes current medical applications of MEMS technology and provides
applications of MEMS to opto-electronic devices. It is clearly written, selfcontained, and accessible, with helpful standard features including an
introduction, summary, extensive figures and design examples with comprehensive
reference lists.
Proceedings of the 1st International Conference on Electronic Engineering and
Renewable Energy Bekkay Hajji 2018-08-01 The proceedings present a selection of
refereed papers presented at the 1st International Conference on Electronic
Engineering and Renewable Energy (ICEERE 2018) held during 15-17 April 2018,
Saidi, Morocco. The contributions from electrical engineers and experts
highlight key issues and developments essential to the multifaceted field of
electrical engineering systems and seek to address multidisciplinary challenges
in Information and Communication Technologies. The book has a special focus on
energy challenges for developing the Euro-Mediterranean regions through new
renewable energy technologies in the agricultural and rural areas. The book is
intended for academia, including graduate students, experienced researchers and
industrial practitioners working in the fields of Electronic Engineering and
Renewable Energy.
Modeling and Electrothermal Simulation of SiC Power Devices Bejoy Pushpakaran
2019-03-14 Introduction to semiconductor properties -- Introduction to Silvaco©
ATLAS TCAD software -- Simulation models and parameters -- Simulation and key
factors -- PIN diode -- Schottky diode -- Junction barrier schottky diode -silvaco-tcad-part-i-overview
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Power MOSFET
Silicon Compatible Emerging Materials, Processes, and Technologies for Advanced
CMOS and Post-CMOS Applications 9 F. Roozeboom 2019-05-17 This issue of ECS
Transactions includes papers based on presentations from the symposium "Silicon
Compatible Emerging Materials, Processes, and Technologies for Advanced CMOS
and Post-CMOS Applications 9," originally held at the 235th ECS Meeting in
Dallas, Texas, May 26-30, 2019.
Near Infrared Detectors Based on Silicon Supersaturated with Transition Metals
Daniel Montero Álvarez 2021-01-08 This thesis makes a significant contribution
to the development of cheaper Si-based Infrared detectors, operating at room
temperature. In particular, the work is focused in the integration of the Ti
supersaturated Si material into a CMOS Image Sensor route, the technology of
choice for imaging nowadays due to its low-cost and high resolution. First, the
material is fabricated using ion implantation of Ti atoms at high
concentrations. Afterwards, the crystallinity is recovered by means of a pulsed
laser process. The material is used to fabricate planar photodiodes, which are
later characterized using current-voltage and quantum efficiency measurements.
The prototypes showed improved sub-bandgap responsivity up to 0.45 eV at room
temperature. The work is further supported by a collaboration with
STMicroelectronics, where the supersaturated material was integrated into CMOSbased sensors at industry level. The results show that Ti supersaturated Si is
compatible in terms of contamination, process integration and uniformity. The
devices showed similar performance to non-implanted devices in the visible
region. This fact leaves the door open for further integration of
supersaturated materials into CMOS Image Sensors.
Materials and Contact Characterisation VIII C.A. Brebbia 2017-09-20 Material
and contact characterisation is a rapidly advancing field that requires the
application of a combination of numerical and experimental methods. Including
papers from the International Conference on Computational Methods and
Experiments in Material and Contact Characterisation this volume presents the
latest research in the field.
Technological Innovation for Cyber-Physical Systems Luis M. Camarinha-Matos
2016-03-24 This book constitutes the refereed proceedings of the 7th IFIP WG
5.5/SOCOLNET Advanced Doctoral Conference on Computing, Electrical and
Industrial Systems, DoCEIS 2016, held in Costa de Caparica, Portugal, in April
2016. The 53 revised full papers were carefully reviewed and selected from 112
submissions. The papers present selected results produced in engineering
doctoral programs and focus on research, development, and application of cyberphysical systems. Research results and ongoing work are presented, illustrated
and discussed in the following areas: enterprise collaborative networks;
ontologies; Petri nets; manufacturing systems; biomedical applications;
intelligent environments; control and fault tolerance; optimization and
decision support; wireless technologies; energy: smart grids, renewables,
management, and optimization; bio-energy; and electronics.
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Handbook for III-V High Electron Mobility Transistor Technologies D. Nirmal
2019-05-14 This book focusses on III-V high electron mobility transistors
(HEMTs) including basic physics, material used, fabrications details, modeling,
simulation, and other important aspects. It initiates by describing principle
of operation, material systems and material technologies followed by
description of the structure, I-V characteristics, modeling of DC and RF
parameters of AlGaN/GaN HEMTs. The book also provides information about
source/drain engineering, gate engineering and channel engineering techniques
used to improve the DC-RF and breakdown performance of HEMTs. Finally, the book
also highlights the importance of metal oxide semiconductor high electron
mobility transistors (MOS-HEMT). Key Features Combines III-As/P/N HEMTs with
reliability and current status in single volume Includes AC/DC modelling and
(sub)millimeter wave devices with reliability analysis Covers all theoretical
and experimental aspects of HEMTs Discusses AlGaN/GaN transistors Presents DC,
RF and breakdown characteristics of HEMTs on various material systems using
graphs and plots
Proceedings of Mechanical Engineering Research Day 2015 Mohd Zulkefli Bin
Selamat; Reduan Bin Mat Dan; Abd Rahman Bin Dullah; Abd Salam Bin Md Tahir;
Abdul Munir Hidayat Syah Lubis; Abdul Talib Bin Din; Ahmad Anas Bin Yusof;
Ahmad Kamal Bin Mat Yamin; Ahmad Rivai; Aliza Binti Che Amran; Azma Putra;
Cheng See Yuan; Chong Shin Horng; Faiz Redza Bin Ramli; Fatimah Al-Zahrah Binti
Mohd Sa'at; Herdy Rusnandi; Hilmi Bin Amiruddin; Imran Syakir Bin Mohamad;
Mariam Binti Md Ghazaly; Md Isa Bin Ali; Md. Fahmi Bin Abd. Samad @ Mahmood; Md
Radzai Bin Said; Mohd Ahadlin Bin Mohd Daud; Mohd Asri Bin Yusuff; Mohd Azli
Bin Salim; Mohd Azman Bin Abdullah; Mohd Fadzli Bin Abdollah; Mohd Haizal Bin
Mohd Husin; Mohd Juzaila Bin Abd. Latif; Mohd Khairi Bin Mohamad Nor; Mohd
Nizam Bin Sudin; Mohd Rizal Bin Alkahari; Mohd Zaid Bin Akop; Nona Merry
Merpati Mitan; Nor Azmmi Bin Masripan; Norasra Binti A.Rahman; Noreffendy Bin
Tamaldin; Nur Rashid Bin Mat Nuri @ Md Din; Omar Bin Bapokutty; Rafidah Binti
Hasa; Rainah Binti Ismail; Roszaidi Bin Ramlan; Safarudin Gazali Herawan;
Shamsul Anuar Bin Shamsudin; Siti Hajar Binti Sheikh Md. Fadzullah; Siti
Nurhaida Binti Khalil; Sivakumar A/L Dhar Malingam; Sushella Edayu Binti Mat
Kamal; Tan Chee Fai; Tee Boon Tuan; Umar Al-Amani Bin Haji Azlan; Zairulazha
Bin Zainal; Zakiah Binti Halim 2015-03-31 This e-book is a compilation of
papers presented at the Mechanical Engineering Research Day 2015 (MERD'15) Melaka, Malaysia on 31 March 2015.
Analysis and Characterization of GaAs MOSFET with High-K Dielectric Material
Krupal Pawar 2015-02-11 Scientific Essay from the year 2015 in the subject
Engineering - Communication Technology, , course: VLSI Technology, language:
English, abstract: Analysis and characterization of the GaAs MOSFET with High-k
gate dielectric material and also do the small signal analysis and noise
analysis using TCAD tool. In present research work GaAs is employed as
substrate material. Band gap of GaAs is about 1.43eV. Lattice constant for GaAS
is 5.65A. Substrate doping is 1x10^16 cm-3. HFO2 gate dielectric deposited on
GaAs(100) substrate. HFO2 film is 20nm thick. Dielectric constant of HFO2 is
order of 20-25. Permittivity (F cm^-2) is 20€0. Band gap (eV) is 4.5-6.0.HFO2
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grown by Atomic Layer Deposition on GaAs. The transition metal Au is proposed
dopant for GaAs. Source/Drain junction depth is 20nm. Doping levels of drain
source are 1e20. Gold is used for gate metal. A working GaAs device is
simulated and out performs the Si core device due to its increased mobility. It
also decreases leakage current. Solve the problem of Fermi level pinning. So
GaAs MOSFET is always better than Si MOSFET.
ICREEC 2019 Ahmed Belasri 2020-06-10 This book highlights peer reviewed
articles from the 1st International Conference on Renewable Energy and Energy
Conversion, ICREEC 2019, held at Oran in Algeria. It presents recent advances,
brings together researchers and professionals in the area and presents a
platform to exchange ideas and establish opportunities for a sustainable
future. Topics covered in this proceedings, but not limited to, are
photovoltaic systems, bioenergy, laser and plasma technology, fluid and flow
for energy, software for energy and impact of energy on the environment.
Springer Handbook of Semiconductor Devices Massimo Rudan 2022-11-10 This
Springer Handbook comprehensively covers the topic of semiconductor devices,
embracing all aspects from theoretical background to fabrication, modeling, and
applications. Nearly 100 leading scientists from industry and academia were
selected to write the handbook's chapters, which were conceived for
professionals and practitioners, material scientists, physicists and electrical
engineers working at universities, industrial R&D, and manufacturers. Starting
from the description of the relevant technological aspects and fabrication
steps, the handbook proceeds with a section fully devoted to the main
conventional semiconductor devices like, e.g., bipolar transistors and MOS
capacitors and transistors, used in the production of the standard integrated
circuits, and the corresponding physical models. In the subsequent chapters,
the scaling issues of the semiconductor-device technology are addressed,
followed by the description of novel concept-based semiconductor devices. The
last section illustrates the numerical simulation methods ranging from the
fabrication processes to the device performances. Each chapter is selfcontained, and refers to related topics treated in other chapters when
necessary, so that the reader interested in a specific subject can easily
identify a personal reading path through the vast contents of the handbook.
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