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Power Electronics Devices Drivers
Applications And Passive Components Devices
Drivers And Applications
This book offers an overview of power electronic applications in the
study of power integrated circuit (IC) design, collecting novel
research ideas and insights into fast transient response to prevent
the output voltage from dropping significantly at the undershoot. It
also discusses techniques and training to save energy and increase
load efficiency, as well as fast transient response and high
efficiency, which are the most important factors for consumer products
that implement power IC. Lastly, the book focuses on power electronics
for system loop analysis and optimal compensation design to help users
and engineers implement their applications. The book is a valuable
resource for university researchers, power IC R&D engineers,
application engineers and graduate students in power electronics who
wish to learn about the power IC design principles, methods, system
behavior, and applications in consumer products.
Wide Bandgap Semiconductor Power Devices: Materials, Physics, Design
and Applications provides readers with a single resource on why these
devices are superior to existing silicon devices. The book lays the
groundwork for an understanding of an array of applications and
anticipated benefits in energy savings. Authored by the Founder of the
Power Semiconductor Research Center at North Carolina State University
(and creator of the IGBT device), Dr. B. Jayant Baliga is one of the
highest regarded experts in the field. He thus leads this team who
comprehensively review the materials, device physics, design
considerations and relevant applications discussed. Comprehensively
covers power electronic devices, including materials (both gallium
nitride and silicon carbide), physics, design considerations, and the
most promising applications Addresses the key challenges towards the
realization of wide bandgap power electronic devices, including
materials defects, performance and reliability Provides the benefits
of wide bandgap semiconductors, including opportunities for cost
reduction and social impact
Concern for reliable power supply and energy-efficient system design
has led to usage of power electronics-based systems, including
efficient electric power conversion and power semiconductor devices.
This book provides integration of complete fundamental theory, design,
simulation and application of power electronics, and drives covering
up-to-date subject components. It contains twenty-two chapters
arranged in five sections on power semiconductor devices, basic power
electronic converters, advanced power electronics converters, power
supplies and electrical drives. Each chapter includes simulation
examples using MATLAB/Simulink and hardware design and solved and
unsolved problems. Includes electrical drives such as DC motor, AC
motor, special motor, high performance motor drives, solar,
electrical/hybrid vehicle and fuel cell drives Reviews advances in
renewable energy technologies (wind, PV, hybrid power systems) and
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their integration, power quality conditioners Covers the concept of
hardware design and protection of power electronics circuits, its
limitation and all the details of hardware developments Explores
topics like distributed generation, microgrid, matrix converters,
solar power drives, and wireless power transfer system
In recent years, power electronics have been intensely contributing to
the development and evolution of new structures for the processing of
energy. They can be used in a wide range of applications ranging from
power systems and electrical machines to electric vehicles and robot
arm drives. In conjunction with the evolution of microprocessors and
advanced control theories, power electronics are playing an
increasingly essential role in our society. Thus, in order to cope
with the obstacles lying ahead, this book presents a collection of
original studies and modeling methods which were developed and
published in the field of electrical energy conditioning and control
by using circuits and electronic devices, with an emphasis on power
applications and industrial control. Researchers have contributed 19
selected and peer-reviewed papers covering a wide range of topics by
addressing a wide variety of themes, such as motor drives, AC–DC and
DC–DC converters, multilevel converters, varistors, and
electromagnetic compatibility, among others. The overall result is a
book that represents a cohesive collection of inter-/multidisciplinary
works regarding the industrial applications of power electronics.
Power Electronics Semiconductor Devices
Power Electronics and Motor Control
Physics, Applications, and Reliability
Gallium Nitride Power Devices
Introduction to Microcontroller Programming for Power Electronics
Control Applications
Elements of Power Electronics

Compiles current research into the analysis and design ofpower electronic converters for
industrial applications andrenewable energy systems, presenting modern and future
applicationsof power electronics systems in the field of electricalvehicles With emphasis on
the importance and long-term viability of PowerElectronics for Renewable Energy this
book brings together thestate of the art knowledge and cutting-edge techniques in
variousstages of research. The topics included are not currentlyavailable for practicing
professionals and aim to enable the readerto directly apply the knowledge gained to their
designs. The bookaddresses the practical issues of current and future electric andplug-in
hybrid electric vehicles (PHEVs), and focuses primarily onpower electronics and motor
drives based solutions for electricvehicle (EV) technologies. Propulsion system
requirements and motorsizing for EVs is discussed, along with practical system
sizingexamples. Key EV battery technologies are explained as well ascorresponding
battery management issues. PHEV power systemarchitectures and advanced power
electronics intensive charginginfrastructures for EVs and PHEVs are detailed. EV/PHEV
interfacewith renewable energy is described, with practical examples. Thisbook explores
new topics for further research needed world-wide,and defines existing challenges,
concerns, and selected problemsthat comply with international trends, standards, and
programs forelectric power conversion, distribution, and sustainable energydevelopment.
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It will lead to the advancement of the currentstate-of-the art applications of power
electronics for renewableenergy, transportation, and industrial applications and will
helpadd experience in the various industries and academia about theenergy conversion
technology and distributed energysources. Combines state of the art global expertise to
present thelatest research on power electronics and its application intransportation,
renewable energy and different industrialapplications Offers an overview of existing
technology and future trends,with discussion and analysis of different types of converters
andcontrol techniques (power converters, high performance powerdevices, power system,
high performance control system and novelapplications) Systematic explanation to provide
researchers with enoughbackground and understanding to go deeper in the topics covered
inthe book
This clear and concise advanced textbook is a comprehensive introduction to power
electronics.
Initially, the only electric loads encountered in an automobile were for lighting and the
starter motor. Today, demands on performance, safety, emissions, comfort, convenience,
entertainment, and communications have seen the working-in of seemingly innumerable
advanced electronic devices. Consequently, vehicle electric systems require larger
capacities and more complex configurations to deal with these demands. Covering
applications in conventional, hybrid-electric, and electric vehicles, the Handbook of
Automotive Power Electronics and Motor Drives provides a comprehensive reference for
automotive electrical systems. This authoritative handbook features contributions from an
outstanding international panel of experts from industry and academia, highlighting
existing and emerging technologies. Divided into five parts, the Handbook of Automotive
Power Electronics and Motor Drives offers an overview of automotive power systems,
discusses semiconductor devices, sensors, and other components, explains different power
electronic converters, examines electric machines and associated drives, and details
various advanced electrical loads as well as battery technology for automobile applications.
As we seek to answer the call for safer, more efficient, and lower-emission vehicles from
regulators and consumer insistence on better performance, comfort, and entertainment,
the technologies outlined in this book are vital for engineering advanced vehicles that will
satisfy these criteria.
Power ElectronicsDevices, Drivers, Applications, and Passive ComponentsMcGraw-Hill
Companies
Coding with MATLAB® and Simulink®
Advances and Trends
Materials, Physics, Design, and Applications
Power Electronics : Devices and Circuits
Power Electronics: Circuits, Devices, and Application (for Anna University)
Converters, Applications, and Design

Microcontroller programming is not a trivial task. Indeed, it is necessary to set
correctly the required peripherals by using programming languages like C/C++ or
directly machine code. Nevertheless, MathWorks developed a model-based
workflow linked with an automatic code generation tool able to translate
Simulink schemes into executable files. This represents a rapid prototyping
procedure, and it can be applied to many microcontroller boards available on the
market. Among them, this introductory
book focuses on the C2000
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LaunchPadTM family from Texas InstrumentsTM to provide the reader basic
programming strategies, implementation guidelines and hardware considerations
for some power electronics-based control applications. Starting from simple
examples such as turning on/off on-board LEDs, Analog-to-Digital conversion,
waveform generation, or how a Pulse-Width-Modulation peripheral should be
managed, the reader is guided through the settings of the specific MCU-related
Simulink blocks enabled for code translation. Then, the book proposes several
control problems in terms of power management of RL and RLC loads (e.g.,
involving DC-DC converters) and closed-loop control of DC motors. The control
schemes are investigated as well as the working principles of power converter
topologies needed to drive the systems under investigation. Finally, a couple of
exercises are proposed to check the reader’s understanding while presenting a
processor-in-the loop (PIL) technique to either emulate the dynamics of complex
systems or testing computational performance. Thus, this book is oriented to
graduate students of electrical and automation and control engineering pursuing
a curriculum in power electronics and drives, as well as to engineers and
researchers who want to deepen their knowledge and acquire new competences
in the design and implementations of control schemes aimed to the
aforementioned application fields. Indeed, it is assumed that the reader is well
acquainted with fundamentals of electrical machines and power electronics, as
well as with continuous-time modeling strategies and linear control techniques. In
addition, familiarity with sampled-data, discrete-time system analysis and
embedded design topics is a plus. However, even if these competences are
helpful, they are not essential, since this book provides some basic knowledge
even to whom is approaching these topics for the first time. Key concepts are
developed from scratch, including a brief review of control theory and modeling
strategies for power electronic-based systems.
Semiconductor power devices are the heart of power electronics. They determine
the performance of power converters and allow topologies with high efficiency.
Semiconductor properties, pn-junctions and the physical phenomena for
understanding power devices are discussed in depth. Working principles of stateof-the-art power diodes, thyristors, MOSFETs and IGBTs are explained in detail,
as well as key aspects of semiconductor device production technology. In
practice, not only the semiconductor, but also the thermal and mechanical
properties of packaging and interconnection technologies are essential to predict
device behavior in circuits. Wear and aging mechanisms are identified and
reliability analyses principles are developed. Unique information on destructive
mechanisms, including typical failure pictures, allows assessment of the
ruggedness of power devices. Also parasitic effects, such as device induced
electromagnetic interference problems, are addressed. The book concludes with
modern power electronic system integration techniques and trends.
Power Electronics and Motor Drives: Advances and Trends, Second Edition is
the perfect resource to keep the electrical engineer up-to-speed on the latest
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advancements in technologies, equipment and applications. Carefully structured
to include both traditional topics for entry-level and more advanced applications
for the experienced engineer, this reference sheds light on the rapidly growing
field of power electronic operations. New content covers converters, machine
models and new control methods such as fuzzy logic and neural network control.
This reference will help engineers further understand recent technologies and
gain practical understanding with its inclusion of many industrial applications.
Further supported by a glossary per chapter, this book gives engineers and
researchers a critical reference to learn from real-world examples and make
future decisions on power electronic technology and applications. Provides many
practical examples of industrial applications Updates on the newest electronic
topics with content added on fuzzy logic and neural networks Presents
information from an expert with decades of research and industrial experience
The authors were originally brought together to share research and applications
through the international Danfoss Professor Programme at Aalborg University in
Denmark. Personal computers would be unwieldy and inefficient without power
electronic dc supplies. Portable communication devices and computers would
also be impractical. High-performance lighting systems, motor controls, and a
wide range of industrial controls depend on power electronics. In the near future
we can expect strong growth in automotive applications, dc power supplies for
communication systems, portable applications, and high-end converters. We are
approaching a time when all electrical energy will be processed and controlled
through power electronics somewhere in the path from generation to end use.
The most up-to-date information available is presented in the text Written by a
world renowned leader in the field
Control Circuits in Power Electronics
Power Electronics Applications in Renewable Energy Systems
Technology and Applications
Devices, Drivers and Applications
Industrial and Technological Applications of Power Electronics Systems
Power Electronics Handbook
Power electronics technology is still an emerging
technology, and it has found its way into many
applications, from renewable energy generation (i.e., wind
power and solar power) to electrical vehicles (EVs),
biomedical devices, and small appliances, such as laptop
chargers. In the near future, electrical energy will be
provided and handled by power electronics and consumed
through power electronics; this not only will intensify the
role of power electronics technology in power conversion
processes, but also implies that power systems are
undergoing a paradigm shift, from centralized distribution
to distributed generation. Today, more than 1000 GW of
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renewable energy generation sources (photovoltaic (PV) and
wind) have been installed, all of which are handled by
power electronics technology. The main aim of this book is
to highlight and address recent breakthroughs in the range
of emerging applications in power electronics and in
harmonic and electromagnetic interference (EMI) issues at
device and system levels as discussed in robust and
reliable power electronics technologies, including fault
prognosis and diagnosis technique stability of gridconnected converters and smart control of power
electronics in devices, microgrids, and at system levels.
Control circuits are a key element in the operation and
performance of power electronics converters. This book
describes practical issues related to the design and
implementation of these control circuits, and is divided
into three parts - analogue control circuits, digital
control circuits, and new trends in control circuits.
Power electronics, which is a rapidly growing area in terms
of research and applications, uses modern electronics
technology to convert electric power from one form to
another, such as ac-dc, dc-dc, dc-ac, and ac-ac with a
variable output magnitude and frequency. Power electronics
has many applications in our every day life such as airconditioners, electric cars, sub-way trains, motor drives,
renewable energy sources and power supplies for computers.
This book covers all aspects of switching devices,
converter circuit topologies, control techniques,
analytical methods and some examples of their applications.
* 25% new content * Reorganized and revised into 8 sections
comprising 43 chapters * Coverage of numerous applications,
including uninterruptable power supplies and automotive
electrical systems * New content in power generation and
distribution, including solar power, fuel cells, wind
turbines, and flexible transmission
The rapid increase in new power electronic devices and
converters for electric transportation and smart grid
technologies requires a deep analysis of their component
performances, considering all of the different
environmental scenarios, overload conditions, and high
stress operations. Therefore, evaluation of the reliability
and availability of these devices becomes fundamental both
from technical and economical points of view. The rapid
evolution of technologies and the high reliability level
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offered by these components have shown that estimating
reliability through the traditional approaches is
difficult, as historical failure data and/or past observed
scenarios demonstrate. With the aim to propose new
approaches for the evaluation of reliability, in this book,
eleven innovative contributions are collected, all focused
on the reliability assessment of power electronic devices
and related components.
Digital Power Electronics and Applications
Handbook of Automotive Power Electronics and Motor Drives
Power Electronics and Variable Frequency Drives
Basic Principles of Power Electronics
High Frequency MOSFET Gate Drivers
Advanced and Intelligent Control in Power Electronics and
Drives
Power devices are key to modern power systems, performing
functions such as inverting and changing voltages, buffering
and switching. Following a device-centric approach, this
book covers power electronic applications, semiconductor
physics, materials science, application engineering, and key
technologies such as MOSFET, IGBT and WBG.
Provides comprehensive coverage of the basic principles and
methods of electric power conversion and the latest
developments in the field This book constitutes a
comprehensive overview of the modern power electronics.
Various semiconductor power switches are described,
complementary components and systems are presented, and
power electronic converters that process power for a variety
of applications are explained in detail. This third edition
updates all chapters, including new concepts in modern power
electronics. New to this edition is extended coverage of
matrix converters, multilevel inverters, and applications of
the Z-source in cascaded power converters. The book is
accompanied by a website hosting an instructor’s manual, a
PowerPoint presentation, and a set of PSpice files for
simulation of a variety of power electronic converters.
Introduction to Modern Power Electronics, Third Edition:
Discusses power conversion types: ac-to-dc, ac-to-ac, dc-todc, and dc-to-ac Reviews advanced control methods used in
today’s power electronic converters Includes an extensive
body of examples, exercises, computer assignments, and
simulations Introduction to Modern Power Electronics, Third
Edition is written for undergraduate and graduate
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engineering students interested in modern power electronics
and renewable energy systems. The book can also serve as a
reference tool for practicing electrical and industrial
engineers.
Market_Desc: · Electrical Engineering Students · Electrical
Engineering Instructors· Power Electronics Engineers Special
Features: · Easy to follow step-by-step in depth treatment
of all the theory.· Computer simulation chapter describes
the role of computer simulations in power electronics.
Examples and problems based on Pspice and MATLAB are
included.· Introductory chapter offers a review of basic
electrical and magnetic circuit concepts.· A new CD-ROM
contains the following:· Over 100 of new problems of varying
degrees of difficulty for homework assignments and selflearning.· PSpice-based simulation examples, which
illustrate basic concepts and help in design of converters.·
A newly-developed magnetic component design program that
demonstrates design trade-offs.· PowerPoint-based slides,
which will improve the learning experience and the ease of
using the book About The Book: The text includes cohesive
presentation of power electronics fundamentals for
applications and design in the power range of 500 kW or
less. It describes a variety of practical and emerging power
electronic converters made feasible by the new generation of
power semiconductor devices. Topics included in this book
are an expanded discussion of diode rectifiers and thyristor
converters as well as chapters on heat sinks, magnetic
components which present a step-by-step design approach and
a computer simulation of power electronics which introduces
numerical techniques and commonly used simulation packages
such as PSpice, MATLAB and EMTP.
This book describes high frequency power MOSFET gate driver
technologies, including gate drivers for GaN HEMTs, which
have great potential in the next generation of switching
power converters. Gate drivers serve as a critical role
between control and power devices. In recent years, there
has been a trend to increase the switching frequency beyond
multi-MHz in switching power converters to reduce the
passive components and significantly improve power density.
However, this results in high switching loss and gate driver
loss in power MOSFETs. The novel approach in this book is
the proposed Current Source Gate Driver (CSD) including
different topologies, control and applications. The CSD can
Page 8/15

Bookmark File PDF Power Electronics Devices Drivers Applications And
Passive Components Devices Drivers And Applications
reduce the switching transition time and switching loss
significantly, and recover high frequency gate driver loss
compared to conventional voltage gate drivers. The basic
idea can also be extended to other power devices to improve
high frequency switching performance such as SiC MOSFET and
IGBT. Topics covered in the book include the state-of-theart of power MOSFET drive techniques, the switching loss
model, current source gate drivers (CSDs), resonant gate
drivers, adaptive gate drivers and GaN HEMT gate drivers.
The book is essential reading for design engineers,
researchers and advanced students working in switching power
supplies and in power electronics generally.
Modern Power Electronic Devices
POWER ELECTRONICS: ESSENTIALS & APPLICATIONS (With CD )
Control in Power Electronics
Practical Issues in Design and Implementation
Power Electronics, Drives and Advanced Applications
Power Electronics for Renewable Energy Systems,
Transportation and Industrial Applications
This original contributed volume combines the individual expertise of
eleven world-renowned professionals to provide comprehensive,
authoritative coverage of state-of-the-art power electronics and AC drive
technology. Featuring an extensive introductory chapter by powerelectronics expert Bimal K. Bose and more than 400 figures, POWER
ELECTRONICS AND VARIABLE FREQUENCY DRIVES covers each of
the field's component disciplines and drives--all in one complete
resource. Broad in scope and unique in its presentation, this volume
belongs on the bookshelf of every industry engineer, professor, graduate
student, and researcher involved in this fast-growing multidisciplinary
field. It is an essential for teaching, research, development, and design.
Special Features:
Power semiconductor devices are viewed from the
physics, circuit, modeling and thermal viewpoints for a better
understanding of the devices. AC-DC, DC-DC, DC-AC converters and
magnetic devices are treated from both the conceptual and design
perspectives. A separate chapter is included that addresses the
analysis and design of linear regulators. A chapter is included to
address the modeling methods to obtain dynamic models of power
electronics systems. The method of bond graph is introduced for
modeling power electronics systems. The design of discrete domain
controllers in both classical and state space approach are included which
addresses the needs of power electronic systems. Optimal and robust
control design methods as applied to power electronics systems are
addressed. Discrete numerical algorithms for digital implementation
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with respect to power electronics systems are addressed in a separate
chapter. A separate chapter is devoted to the thermal aspects like heat
sink sizing for power electronics systems. Design integration by
specifying and designing for reliability with power electronics system
examples is another unique feature of this book.
The appendices
include the following:o Derivation of the area product for a saturablecore transformer.o Representative list of commonly used core types and
their physical parameters.o Representative list of commonly used wire
gauges.o Laplace transforms and z-transforms of few time domain
signals.o List of specifications for the induction motor used for controller
design.o Description of all the object parameters for various electronic
components from the reliability prediction viewpoint. Pedagogy
includes:o 600+ illustrations and line diagrams.o 480+ descriptive
questions.o 440+ objective questions.o 200+ unsolved problems.o 50+
explanatory examples and solved problems.Companion CD contains:
Reliability prediction toolbox Bond graph simulation toolbox Several
circuit and design examples About The Book: This book on power
electronics spans a wide knowledge base such as power devices, drives,
circuit topologies, magnetics, system modeling, control configurations,
digital processing, thermal and reliability aspects. The book has been
broadly divided into two types of topics viz. (a) circuit-oriented aspects
and (b) system-oriented aspects. The first seven chapters deal with
circuit-oriented aspects of power electronics systems and the remaining
chapters deal with system-oriented aspects like controls and reliability.
Concern for reliable power supply and energy-efficient system design
has led to usage of power electronics-based systems, including efficient
electric power conversion and power semiconductor devices. This book
provides integration of complete fundamental theory, design, simulation
and application of power electronics, and drives covering up-to-date
subject components. It contains twenty-one chapters arranged in four
sections on power semiconductor devices, basic power electronic
converters, advanced power electronics converters, power supplies,
electrical drives and advanced applications. Aimed at senior
undergraduate and graduate students in electrical engineering and power
electronics including related professionals, this book • Includes
electrical drives such as DC motor, AC motor, special motor, high
performance motor drives, solar, electrical/hybrid vehicle and fuel cell
drives • Reviews advances in renewable energy technologies (wind, PV,
hybrid power systems) and their integration • Explores topics like
distributed generation, microgrid, and wireless power transfer system •
Includes simulation examples using MATLAB /Simulink and over four
hundred solved, unsolved and review problems
This book outlines current research into the scientific modeling,
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experimentation, and remedial measures for advancing the reliability,
availability, system robustness, and maintainability of Power Electronic
Converter Systems (PECS) at different levels of complexity.
Introduction to Power Electronics
Power Electronics and Motor Drives
Devices, Circuits and Applications
Control Techniques for Power Converters with Integrated Circuit
Introduction to Modern Power Electronics
Building on the tradition of its classic first edition, the long-awaited second edition
of Elements of Power Electronics provides comprehensive coverage of the
subject at a level suitable for undergraduate engineering students, students in
advanced degree programs, and novices in the field. It establishes a fundamental
engineering basis for power electronics analysis, design, and implementation,
offering broad and in-depth coverage of basic material.Streamlined throughout to
reflect new innovations in technology, the second edition also features updates
on renewable and alternative energy.Elements of Power Electronics features a
unifying framework that includes the physical implications of circuit laws,
switching circuit analysis, and the basis for converter operation and control. It
discusses dc-dc, ac-dc, dc-ac, and ac-ac conversion tasks and principles of
resonant converters and discontinuous converters. The text also addresses
magnetic device design, thermal management and drivers for power
semiconductors, control system aspects of converters, and both small-signaland
geometric controls. Models for real devices and components-including
capacitors, inductors, wire connections, and power semiconductors-are
developed in depth, while newly expanded examples show students how to use
tools like Mathcad, Matlab, and Mathematica to aid in the analysis and design of
conversion circuits.Features:*More than 160 examples and 350 chapter problems
support the presented concepts*An extensive Companion Website includes
additional problems, laboratory materials, selected solutions for students,
computer-based examples, and analysis tools for Mathcad, Matlab, and
Mathematica
Building on solid state device and electromagnetic contributions to the series, this
text book introduces modern power electronics, that is the application of
semiconductor devices to the control and conversion of electrical power. The
increased availability of solid state power switches has created a very rapid
expansion in applications, from the relatively low power control of domestic
equipment, to high power control of industrial processes and very high power
control along transmission lines. This text provides a comprehensive introduction
to the entire range of devices and examines their applications, assuming only the
minimum mathematical and electronic background. It covers a full year's course
in power electronics. Numerous exercises, worked examples and self
assessments are included to facilitate self study and distance learning.
The Special Issue "Industrial and Technological Applications of Power
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Electronics Systems" focuses on: - new strategies of control for electric
machines, including sensorless control and fault diagnosis; - existing and
emerging industrial applications of GaN and SiC-based converters; - modern
methods for electromagnetic compatibility. The book covers topics such as
control systems, fault diagnosis, converters, inverters, and electromagnetic
interference in power electronics systems. The Special Issue includes 19
scientific papers by industry experts and worldwide professors in the area of
electrical engineering.
Provides a wide range of indepth coverage of both semiconductor device theory
and device application in power electronics. Material covered gives the reader a
sound appreciation of the device types, their operating mechanisms and
limitations -- all of which is required for correct device selection. Focusing on highpower devices, the book considers how device structure and construction are
related to its terminal electrical and thermal construction. Also covered are the
circuitry required to use power devices, interfacing and control requirements, and
the structure and electrical characteristics of a device as they relate to its drive
and protection. Features numerous diagrams and problems with numerical
answers.
converters, applications, and design
Applications of Power Electronics
Wide Bandgap Semiconductor Power Devices
Semiconductor Power Devices
Power electronics
Power Electronics, Drives, and Advanced Applications
Typical practical applications of VSDs in process control and materials handling,
such as those for pumping, ventilation, conveyers, compressors and hoists are
covered in detail. · Provides a fundamental understanding of the installation,
operation and troubleshooting of Variable Speed Drives (VSDs) · Includes practical
coverage of key topics such as troubleshooting, control wiring, operating modes,
braking types, automatic restart, harmonics, electrostatic discharge and EMC/EMI
issues · Essential reading for electrical engineers and those using VSDs for
applications such as pumping, ventilation, conveyors and hoists in process control,
materials handling and other industrial contexts
Only by understanding both semiconductor device theory and high-power
application can the designer be sure of selecting the correct power device for a
given application. This book covers both the switches themselves and the circuitry
required to make them work effectively.
GaN is considered the most promising material candidate in next-generation power
device applications, owing to its unique material properties, for example, bandgap,
high breakdown field, and high electron mobility. Therefore, GaN power device
technologies are listed as the top priority to be developed in many countries,
including the United States, the European Union, Japan, and China. This book
presents a comprehensive overview of GaN power device technologies, for
example, material growth, property analysis, device structure design, fabrication
process, reliability, failure analysis, and packaging. It provides useful information to
both students and researchers in academic and related industries working on GaN
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power devices. GaN wafer growth technology is from Enkris Semiconductor,
currently one of the leading players in commercial GaN wafers. Chapters 3 and 7,
on the GaN transistor fabrication process and GaN vertical power devices, are
edited by Dr. Zhihong Liu, who has been working on GaN devices for more than ten
years. Chapters 2 and 5, on the characteristics of polarization effects and the
original demonstration of AlGaN/GaN heterojunction field-effect transistors, are
written by researchers from Southwest Jiaotong University. Chapters 6, 8, and 9, on
surface passivation, reliability, and package technologies, are edited by a group of
researchers from the Southern University of Science and Technology of China.
Power electronics became an identifiably separate area of electrical engineering
with the invention of the thyristor about 30 years ago. The growing demand for
controllability and conversion of electric energy has made this area increasingly
important, which in turn has resulted in new device, circuit and control
developments. In particular, new components, such as the GTO and power
MOSFET, continue to extend power electronic technology to new applications. The
technology embodied by the name "power electronics" is complex. It consists of
both power level and signal level electronics, as well as thermal, mechanical,
control, and protection systems. The power circuit, that part of the system actually
processing energy, can be thought of as an amplifier around which is placed a
closed loop control system. The goal of this book is to provide an easily understood
exposition of the principles of power electronics. Common features of systems and
their behavior are identified in order to facilitate understanding. Thyristor
converters are distinguished and treated according to their mode of commutation.
Circuits for various converters and their controls are presented, along with a
description of ancillary circuits such as those required for snubbing and gate
drives. Thermal and electrical properties of semiconductor power devices are
discussed. The line-converter and converter-load interfaces are examined, leading
to some general statements being made about energy transfer. Application areas
are identified and categorized with respect to power and frequency ranges. The
many tables presented in the book provide an easily used reference source.
Selected Problems
Devices, Drivers, Applications, and Passive Components
Industrial Applications of Power Electronics
Technologies and Applications
Volume 1
Power Electronics
The renewable generation system is currently experiencing rapid growth in various power grids. The
stability and dynamic response issues of power grids are receiving attention due to the increase in
power electronics-based renewable energy. The main focus of this Special Issue is to provide solutions
for power system planning and operation. Power electronics-based devices can offer new ancillary
services to several industrial sectors. In order to fully include the capability of power conversion
systems in the network integration of renewable generators, several studies should be carried out,
including detailed studies of switching circuits, and comprehensive operating strategies for numerous
devices, consisting of large-scale renewable generation clusters.
The Industrial Electronics Handbook, Second Edition combines traditional and newer, more
specialized knowledge that will help industrial electronics engineers develop practical solutions for the
design and implementation of high-power applications. Embracing the broad technological scope of
the field, this collection explores fundamental areas, including analog and digital circuits, electronics,
electromagnetic machines, signal processing, and industrial control and communications systems. It
also facilitates the use of intelligent systems—such as neural networks, fuzzy systems, and evolutionary
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methods—in terms of a hierarchical structure that makes factory control and supervision more
efficient by addressing the needs of all production components. Enhancing its value, this fully updated
collection presents research and global trends as published in the IEEE Transactions on Industrial
Electronics Journal, one of the largest and most respected publications in the field. Power Electronics
and Motor Drives facilitates a necessary shift from low-power electronics to the high-power varieties
used to control electromechanical systems and other industrial applications. This volume of the
handbook: Focuses on special high-power semiconductor devices Describes various electrical machines
and motors, their principles of operation, and their limitations Covers power conversion and the highefficiency devices that perform the necessary switchover between AC and DC Explores very specialized
electronic circuits for the efficient control of electric motors Details other applications of power
electronics, aside from electric motors—including lighting, renewable energy conversion, and
automotive electronics Addresses power electronics used in very-high-power electrical systems to
transmit energy Other volumes in the set: Fundamentals of Industrial Electronics Control and
Mechatronics Industrial Communication Systems Intelligent Systems
This book relates the recent developments in several key electrical engineering R&D labs, concentrating
on power electronics switches and their use. The first sections deal with key power electronics
technologies, MOSFETs and IGBTs, including series and parallel associations. The next section
examines silicon carbide and its potentiality for power electronics applications and its present
limitations. Then, a dedicated section presents the capacitors, key passive components in power
electronics, followed by a modeling method allowing the stray inductances computation, necessary for
the precise simulation of switching waveforms. Thermal behavior associated with power switches
follows, and the last part proposes some interesting prospectives associated to Power Electronics
integration.
The purpose of this book is to describe the theory of Digital Power Electronics and its applications. The
authors apply digital control theory to power electronics in a manner thoroughly different from the
traditional, analog control scheme. In order to apply digital control theory to power electronics, the
authors define a number of new parameters, including the energy factor, pumping energy, stored
energy, time constant, and damping time constant. These parameters differ from traditional
parameters such as the power factor, power transfer efficiency, ripple factor, and total harmonic
distortion. These new parameters result in the definition of new mathematical modeling: • A zeroorder-hold (ZOH) is used to simulate all AC/DC rectifiers. • A first-order-hold (FOH) is used to
simulate all DC/AC inverters. • A second-order-hold (SOH) is used to simulate all DC/DC converters. •
A first-order-hold (FOH) is used to simulate all AC/AC (AC/DC/AC) converters. * Presents most up-todate methods of analysis and control algorithms for developing power electronic converters and power
switching circuits * Provides an invaluable reference for engineers designing power converters,
commercial power supplies, control systems for motor drives, active filters, etc. * Presents methods of
analysis not available in other books.
Physics, Characteristics, Reliability
Practical Variable Speed Drives and Power Electronics
Reliability of Power Electronic Converter Systems
Challenges and New Trends in Power Electronic Devices Reliability

Power electronics and variable frequency drives are continuously developing multidisciplinary
fields in electrical engineering and it is practically not possible to write a book covering the
entire area by one individual specialist. Especially by taking account the recent fast development
in the neighboring fields like control theory, computational intelligence and signal processing,
which all strongly influence new solutions in control of power electronics and drives. Therefore,
this book is written by individual key specialist working on the area of modern advanced control
methods which penetrates current implementation of power converters and drives. Although
some of the presented methods are still not adopted by industry, they create new solutions with
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high further research and application potential. The material of the book is presented in the
following three parts: Part I: Advanced Power Electronic Control in Renewable Energy Sources
(Chapters 1-4), Part II: Predictive Control of Power Converters and Drives (5-7), Part III:
Neurocontrol and Nonlinear Control of Power Converters and Drives (8-11). The book is
intended for engineers, researchers and students in the field of power electronics and drives who
are interested in the use of advanced control methods and also for specialists from the control
theory area who like to explore new area of applications.
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