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Power Electronics and Motor Drive Systems is designed to aid electrical
engineers, researchers, and students to analyze and address common problems
in state-of-the-art power electronics technologies. Author Stefanos Manias
supplies a detailed discussion of the theory of power electronics circuits and
electronic power conversion technology systems, with common problems and
methods of analysis to critically evaluate results. These theories are reinforced by
simulation examples using well-known and widely available software programs,
including SPICE, PSIM, and MATLAB/SIMULINK. Manias expertly analyzes
power electronic circuits with basic power semiconductor devices, as well as the
new power electronic converters. He also clearly and comprehensively provides
an analysis of modulation and output voltage, current control techniques, passive
and active filtering, and the characteristics and gating circuits of different power
semiconductor switches, such as BJTs, IGBTs, MOSFETs, IGCTs, MCTs and
GTOs. Includes step-by-step analysis of power electronic systems Reinforced by
simulation examples using SPICE, PSIM, and MATLAB/SIMULINK Provides 110
common problems and solutions in power electronics technologies
The World's #1 Guide to Power Supply Design Now Updated! Recognized
worldwide as the definitive guide to power supply design for over 25 years,
Switching Power Supply Design has been updated to cover the latest innovations
in technology, materials, and components. This Third Edition presents the basic
principles of the most commonly used topologies, providing you with the essential
information required to design cutting-edge power supplies. Using a tutorial, howand-why approach, this expert resource is filled with design examples, equations,
and charts. The Third Edition of Switching Power Supply Design features:
Designs for many of the most useful switching power supply topologies The core
principles required to solve day-to-day design problems A strong focus on the
essential basics of transformer and magnetics design New to this edition: a full
chapter on choke design and optimum drive conditions for modern fast IGBTs
Get Everything You Need to Design a Complete Switching Power Supply:
Fundamental Switching Regulators * Push-Pull and Forward Converter
Topologies * Half- and Full-Bridge Converter Topologies * Flyback Converter
Topologies * Current-Mode and Current-Fed Topologies * Miscellaneous
Topologies * Transformer and Magnetics Design * High-Frequency Choke
Design * Optimum Drive Conditions for Bipolar Power Transistors, MOSFETs,
Power Transistors, and IGBTs * Drive Circuits for Magnetic Amplifiers *
Postregulators * Turn-on, Turn-off Switching Losses and Low Loss Snubbers *
Feedback-Loop Stabilization * Resonant Converter Waveforms * Power Factor
and Power Factor Correction * High-Frequency Power Sources for Fluorescent
Lamps, and Low-Input-Voltage Regulators for Laptop Computers and Portable
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Equipment
Learn fundamental concepts of power electronics for conventional and modern
energy conversion systems This textbook offers comprehensive coverage of
power electronics for the dynamic and steady-state analysis of conventional and
modern energy conversion systems. The book includes detailed discussions of
power converters for energy conversion techniques in renewable energy
systems, grid-interactive inverters, and motor-drives. Written by a seasoned
educator, Power Electronics in Energy Conversion Systems contains exclusive
topics and features hundreds of helpful illustrations. Readers will gain clear
understandings of the concepts through many examples and simulations.
Coverage includes: An introduction to power electronics and energy conversion
Fundamental concepts in electric and magnetic circuits Principles of
electromechanical systems Steady-state analysis of DC-DC converters Dynamics
of DC-DC converters Steady-state analysis of inverters Steady-state analysis and
control of rectifiers Control and dynamics of grid-interactive inverters Dynamic
models of AC machines Control of inverters in motor-drive systems Inverters and
high-frequency transients
Designed for polytechnic and undergraduate students of electrical/electronics,
this book offers short questions and answers at the end of chapters. It is also
suitable for those preparing for professional courses like AMIE and AMITE.
Introduction to Digital Communications explores the basic principles in the
analysis and design of digital communication systems, including design
objectives, constraints and trade-offs. After portraying the big picture and laying
the background material, this book lucidly progresses to a comprehensive and
detailed discussion of all critical elements and key functions in digital
communications. The first undergraduate-level textbook exclusively on digital
communications, with a complete coverage of source and channel coding,
modulation, and synchronization. Discusses major aspects of communication
networks and multiuser communications Provides insightful descriptions and
intuitive explanations of all complex concepts Focuses on practical applications
and illustrative examples. A companion Web site includes solutions to end-ofchapter problems and computer exercises, lecture slides, and figures and tables
from the text
This book presents an in-depth treatment of various power reduction and speed
enhancement techniques based on multiple supply and threshold voltages. A
detailed discussion of the sources of power consumption in CMOS circuits will be
provided whilst focusing primarily on identifying the mechanisms by which subthreshold and gate oxide leakage currents are generated. The authors present a
comprehensive review of state-of-the-art dynamic, static supply and threshold
voltage scaling techniques and discuss the pros and cons of supply and
threshold voltage scaling techniques.
“Power Electronics in Smart Electrical Energy Networks” introduces a new
viewpoint on power electronics, re-thinking the basic philosophy governing
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electricity distribution systems. The proposed concept fully exploits the potential
advantages of renewable energy sources and distributed generation (DG), which
should not only be connected but also fully integrated into the distribution system
in order to increase the efficiency, flexibility, safety, reliability and quality of the
electricity and the networks. The transformation of current electricity grids into
smart (resilient and interactive) networks necessitates the development,
propagation and demonstration of key enabling cost-competitive technologies. A
must-read for professionals in power engineering and utility industries, and
researchers and postgraduates in distributed electrical power systems, the book
presents the features, solutions and applications of the power electronics
arrangements useful for future smart electrical energy networks.
This book reviews numerous research papers published in the last fifteen years
in the area of current injection based rectifiers. A partial list of coverage includes
analysis of various magnetic current injection devices, the third harmonic current
injection, injection networks, and optimal current injection. The book will be of
interest to professionals involved in design of low-harmonic three-phase
rectifiers, as well as students and researchers.
Wind energy’s bestselling textbook- fully revised. This must-have second edition
includes up-to-date data, diagrams, illustrations and thorough new material on: the
fundamentals of wind turbine aerodynamics; wind turbine testing and modelling; wind
turbine design standards; offshore wind energy; special purpose applications, such as
energy storage and fuel production. Fifty additional homework problems and a new
appendix on data processing make this comprehensive edition perfect for engineering
students. This book offers a complete examination of one of the most promising
sources of renewable energy and is a great introduction to this cross-disciplinary field
for practising engineers. “provides a wealth of information and is an excellent reference
book for people interested in the subject of wind energy.” (IEEE Power & Energy
Magazine, November/December 2003) “deserves a place in the library of every
university and college where renewable energy is taught.” (The International Journal of
Electrical Engineering Education, Vol.41, No.2 April 2004) “a very comprehensive and
well-organized treatment of the current status of wind power.” (Choice, Vol. 40, No. 4,
December 2002)
After an overview of major scientific discoveries of the 18th and 19th centuries, which
created electrical science as we know and understand it and led to its useful
applications in energy conversion, transmission, manufacturing industry and
communications, this Circuits and Systems History book fills a gap in published
literature by providing a record of the many outstanding scientists, mathematicians and
engineers who laid the foundations of Circuit Theory and Filter Design from the
mid-20th Century. Additionally, the book records the history of the IEEE Circuits and
Systems Society from its origins as the small Circuit Theory Group of the Institute of
Radio Engineers (IRE), which merged with the American Institute of Electrical
Engineers (AIEE) to form IEEE in 1963, to the large and broad-coverage worldwide
IEEE Society which it is today.Many authors from many countries contributed to the
creation of this book, working to a very tight time-schedule. The result is a substantial
contribution to their enthusiasm and expertise which it is hoped that readers will find
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both interesting and useful. It is sure that in such a book omissions will be found and in
the space and time available, much valuable material had to be left out. It is hoped that
this book will stimulate an interest in the marvellous heritage and contributions that
have come from the many outstanding people who worked in the Circuits and Systems
area.
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.
Power Supply design is all about detail. And a large part of that detail lies in the
practical domain, largely because of the typically small number of microseconds of
switching periods involved, and the even smaller tens of nanoseconds of switch
transition times --- all these, in effect accentuating various "second-order" effects, that
eventually end up playing prime havoc with "normal" expectations of how the circuit
should behave. So not unsurprisingly, even after reading several books, most readers
still find themselves no closer to the ultimate goal of designing an actual power supply.
Sooner or later, all engineers start realizing the hard fact that designing a switching
power supply isn't the trivial task it once seemed to be. But even after years of
successfully mastering the underlying theory, the ultimate goal of creating a costeffective, reliable and commercially viable power supply may still remain a distant
dream, since success ultimately hinges on experience. That is, in fact, what clearly
differentiates a senior and seasoned power supply engineer from the others --- the
ability to navigate and surmount a veritable minefield of tricky issues that can only be
learned the hard way, by actual hands-on experience on the job. This book presents
practical knowledge the author acquired rather painfully, while working "in the trenches"
for several years in major engineering companies scattered across several continents.
This is intended to be the mythical senior engineer's "bag of tricks," finally made
available in the form of an easy-to-read book on your shelf. This book will make life for
the ambitious power supply engineer much simpler --- besides reducing significantly,
the rigorous requirement of having to be a senior engineer's protégé for years on end,
just to gain a small measure of real success in this field. * A practical presentation that
answers the important question: why is my switching converter behaving so differently
than what I was expecting on the basis of my paper design? And how do I bridge that
huge gap? * For the first time, a systematic and thorough discussion of troubleshooting
switching power supplies. * Coverage of AC/DC and DC/DC power supplies. * Bench
Evaluation of semiconductor ICs used in power conversion --- describing standard and
unusual techniques mastered by the author, while testing similar chips at National
Semiconductor. * Detailed coverage of vital topics that haven't been covered by
available sources --- grounding systems, the subtleties of component datasheets, and
using instruments and probes effectively. * Systematic investigation (type of failure
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mechanism, topology, etc.) and solutions for 5 years of reported power supply issues
on a prominent, public web forum. This approach will ensure that engineers will not
repeat the same mistakes. * A unique, readable style: personal and direct; no
mystification--- just the plain truth, easily and logically explained, with plenty of pictures,
graphs and plots.
Chapter 1: The Principles of Switching Power Conversion Chapter 2: DC-DC Converter
Design and Magnetics Chapter 3: Off-line Converter Design and Magnetics Chapter 4:
The Topology FAQ Chapter 5: Optimal Core Selection Chapter 6: Component Ratings,
Stresses, Reliability and Life Chapter 7: Optimal Power Components Selection Chapter
8: Conduction and Switching Losses Chapter 9: Discovering New Topologies Chapter
10: Printed Circuit Board Layout Chapter 11: Thermal Management Chapter 12:
Feedback Loop Analysis and Stability Chapter 13: Paralleling, Interleaving and Sharing
Chapter 14: The Front-End of AC-DC Power Supplies Chapter 15: DM and CM Noise in
Switching Power Supplies Chapter 16: Fixing EMI across the Board Chapter 17: Input
Capacitor and Stability Chapter 18: The Math behind the Electromagnetic Puzzle
Chapter 19: Solved Examples Appendix A.
An up-to-date, practical guide on upgrading from silicon to GaN, and how to use GaN
transistors in power conversion systems design This updated, third edition of a popular
book on GaN transistors for efficient power conversion has been substantially
expanded to keep students and practicing power conversion engineers ahead of the
learning curve in GaN technology advancements. Acknowledging that GaN transistors
are not one-to-one replacements for the current MOSFET technology, this book serves
as a practical guide for understanding basic GaN transistor construction,
characteristics, and applications. Included are discussions on the fundamental physics
of these power semiconductors, layout, and other circuit design considerations, as well
as specific application examples demonstrating design techniques when employing
GaN devices. GaN Transistors for Efficient Power Conversion, 3rd Edition brings key
updates to the chapters of Driving GaN Transistors; Modeling, Simulation, and
Measurement of GaN Transistors; DC-DC Power Conversion; Envelope Tracking; and
Highly Resonant Wireless Energy Transfer. It also offers new chapters on Thermal
Management, Multilevel Converters, and Lidar, and revises many others throughout.
Written by leaders in the power semiconductor field and industry pioneers in GaN
power transistor technology and applications Updated with 35% new material, including
three new chapters on Thermal Management, Multilevel Converters, Wireless Power,
and Lidar Features practical guidance on formulating specific circuit designs when
constructing power conversion systems using GaN transistors A valuable resource for
professional engineers, systems designers, and electrical engineering students who
need to fully understand the state-of-the-art GaN Transistors for Efficient Power
Conversion, 3rd Edition is an essential learning tool and reference guide that enables
power conversion engineers to design energy-efficient, smaller, and more cost-effective
products using GaN transistors.
This book focuses on how to use magnetic material usefully for electrical motor drive
system, especially electrical vehicles and power electronics. The contents have been
selected in such a way that engineers in other fields might find some of the ideas
difficult to grasp, but they can easily acquire a general or basic understanding of related
concepts if they acquire even a rudimentary understanding of the selected contents.The
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cutting-edge technologies of magnetism are also explained. From the fundamental
theory of magnetism to material, equipment, and applications, readers can understand
the underlying concepts. Therefore, a new electric vehicle from the point of view of
magnetic materials or a new magnetic material from the point of a view of electric
vehicles can be envisioned: that is, magnetic material for motor drive systems based on
fusion technology of an electromagnetic field. Magnetic material alone does not make
up an electric vehicle, of course. Other components such as mechanical structure
material, semiconductors, fuel cells, and electrically conductive material are important,
and they are difficult to achieve. However, magnetic material involves one of the most
important key technologies, and there are high expectations for its use in the future. It
will be the future standard for motor-drive system researchers and of magneticmaterial
researchers as well. This book is a first step in that direction.
A key issue for power electronic converters is the ability to tackle periodic signals in
electrical power processing to precisely and flexibly convert and regulate electrical
power. This book provides complete analysis and synthesis methods for periodic
control systems. It covers the control, compensation, and filtering of periodic signals in
power electronic power processing and proposes a unified framework for housing
periodic control schemes for power converters, providing a general proportional-integralderivative control solution to periodic signal compensation in extensive engineering
applications - a perfect periodic control solution for power electronic conversion. It
provides a number of demonstrative practical examples of the application of periodic
control to: standalone constant-voltage-constant-frequency (CVCF) singlephase Pulse
Width Modulation (PWM) inverters; standalone CVCF singlephase High Frequency Link
(HFL) inverters; standalone CVCF three-phase PWM inverters; grid-connected singlephase inverters; grid-connected singlephase "Cycloconverter" type HFL rectifiers; gridconnected three-phase PWM inverters; programmable AC power sources; shunt active
power filters; and UPS systems. Periodic Control of Power Electronic Converters is of
key importance for researchers and engineers in the field of power electronic converter
systems and their applications, for control specialists exploring new applications of
control theory in power electronics, and for advanced university students in these fields.

The new edition of POWER SYSTEM ANALYSIS AND DESIGN provides
students with an introduction to the basic concepts of power systems along with
tools to aid them in applying these skills to real world situations. Physical
concepts are highlighted while also giving necessary attention to mathematical
techniques. Both theory and modeling are developed from simple beginnings so
that they can be readily extended to new and complex situations. The authors
incorporate new tools and material to aid students with design issues and reflect
recent trends in the field. Important Notice: Media content referenced within the
product description or the product text may not be available in the ebook version.
Electrification is an evolving paradigm shift in the transportation industry toward
more efficient, higher performance, safer, smarter, and more reliable vehicles.
There is in fact a clear trend to move from internal combustion engines (ICEs) to
more integrated electrified powertrains. Providing a detailed overview of this
growing area, Advanced Electric Drive Vehicles begins with an introduction to the
automotive industry, an explanation of the need for electrification, and a
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presentation of the fundamentals of conventional vehicles and ICEs. It then
proceeds to address the major components of electrified vehicles—i.e., power
electronic converters, electric machines, electric motor controllers, and energy
storage systems. This comprehensive work: Covers more electric vehicles
(MEVs), hybrid electric vehicles (HEVs), plug-in hybrid electric vehicles (PHEVs),
range-extended electric vehicles (REEVs), and all-electric vehicles (EVs)
including battery electric vehicles (BEVs) and fuel cell vehicles (FCVs) Describes
the electrification technologies applied to nonpropulsion loads, such as power
steering and air-conditioning systems Discusses hybrid battery/ultra-capacitor
energy storage systems, as well as 48-V electrification and belt-driven starter
generator systems Considers vehicle-to-grid (V2G) interface and electrical
infrastructure issues, energy management, and optimization in advanced electric
drive vehicles Contains numerous illustrations, practical examples, case studies,
and challenging questions and problems throughout to ensure a solid
understanding of key concepts and applications Advanced Electric Drive Vehicles
makes an ideal textbook for senior-level undergraduate or graduate engineering
courses and a user-friendly reference for researchers, engineers, managers, and
other professionals interested in transportation electrification.
Fundamentals of Power ElectronicsSpringer Science & Business Media
The book deals with the fundamentals, theoretical bases, and design
methodologies of conventional internal combustion engine (ICE) vehicles, electric
vehicles (EVs), hybrid electric vehicles (HEVs), and fuel cell vehicles (FCVs). The
design methodology is described in mathematical terms, step-by-step, and the
topics are approached from the overall drive train system, not just individual
components. Furthermore, in explaining the design methodology of each drive
train, design examples are presented with simulation results.
This text provides coverage of computer simulation and introductory material on
power calculations, as it treats power computations, rectifiers, dc-dc converters
and dc power supplies, inverters, and resonant converters.
Describes the techniques of computer hacking, covering such topics as stackbased overflows, format string exploits, and shellcode.
Power Electronics Basics: Operating Principles, Design, Formulas, and
Applications provides fundamental knowledge for the analysis and design of
modern power electronic devices. This concise and user-friendly resource:
Explains the basic concepts and most important terms of power electronics
Describes the power assemblies, control, and passive components of
semiconductor power switches Covers the control of power electronic devices,
from mathematical modeling to the analysis of the electrical processes
Addresses pulse-width modulation, power quality control, and multilevel,
modular, and multicell power converter topologies Discusses line-commutated
and resonant converters, as well as inverters and AC converters based on
completely controllable switches Explores cutting-edge applications of power
electronics, including renewable energy production and storage, fuel cells, and
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electric drives Power Electronics Basics: Operating Principles, Design, Formulas,
and Applications supplies graduate students, industry professionals, researchers,
and academics with a solid understanding of the underlying theory, while offering
an overview of the latest achievements and development prospects in the power
electronics industry.
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 air-conditioners, 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
This book is a technical publication for students, scholars and engineers in electrical
engineering, focusing on the pulse-width-modulation (PWM) technologies in power electronics
area. Based on an introduction of basic PWM principles this book analyzes three major
challenges for PWM on system performance: power losses, voltage/current ripple and
electromagnetic interference (EMI) noise, and the lack of utilization of control freedoms in
conventional PWM technologies. Then, the model of PWM's impact on system performance is
introduced, with the current ripple prediction method for voltage source converter as example.
With the prediction model, two major advanced PWM methods are introduced: variable
switching frequency PWM and phase-shift PWM, which can reduce the power losses and EMI
for the system based on the prediction model. Furthermore, the advanced PWM can be
applied in advanced topologies including multilevel converters and paralleled converters. With
more control variables in the advanced topologies, performance of PWM can be further
improved. Also, for the special problem for common-mode noise, this book introduces modified
PWM method for reduction. Especially, the paralleled inverters with advanced PWM can
achieve good performance for the common-mode noise reduction. Finally, the implementation
of PWM technologies in hardware is introduced in the last part.
Examines the foundation of pulse power technology in detail to optimize the technology in
modern engineering settings Pulsed power technologies could be an answer to many cuttingedge applications. The challenge is in how to develop this high-power/high-energy technology
to fit current market demands of low-energy consuming applications. This book provides a
comprehensive look at pulsed power technology and shows how it can be improved upon for
the world of today and tomorrow. Foundations of Pulsed Power Technology focuses on the
design and construction of the building blocks as well as their optimum assembly for synergetic
high performance of the overall pulsed power system. Filled with numerous design examples
throughout, the book offers chapter coverage on various subjects such as: Marx generators
and Marx-like circuits; pulse transformers; pulse-forming lines; closing switches; opening
switches; multi-gigawatt to multi-terawatt systems; energy storage in capacitor banks; electrical
breakdown in gases; electrical breakdown in solids, liquids and vacuum; pulsed voltage and
current measurements; electromagnetic interference and noise suppression; and EM topology
for interference control. In addition, the book: Acts as a reference for practicing engineers as
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well as a teaching text Features relevant design equations derived from the fundamental
concepts in a single reference Contains lucid presentations of the mechanisms of electrical
breakdown in gaseous, liquid, solid and vacuum dielectrics Provides extensive illustrations and
references Foundations of Pulsed Power Technology will be an invaluable companion for
professionals working in the fields of relativistic electron beams, intense bursts of light and
heavy ions, flash X-ray systems, pulsed high magnetic fields, ultra-wide band
electromagnetics, nuclear electromagnetic pulse simulation, high density fusion plasma, and
high energy- rate metal forming techniques.
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 zero-order-hold (ZOH) is used to simulate all
AC/DC rectifiers. • A first-order-hold (FOH) is used to simulate all DC/AC inverters. • A secondorder-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-to-date 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.
Whether you are a student, a newly-minted engineer entering the field of power electronics, a
salesperson needing to understand a customer's needs, or a seasoned power supply designer
desiring to track down a forgotten equation, this book will be a significant aid. Beginning with
the basic definition of a power supply, we will traverse through voltage regulation techniques
and the components necessary for their implementation, and then move on to the myriad of
circuit topologies and control algorithms prevalent in modern-day design solutions. Separate
chapters on feedback-loop compensation and magnetic design principles will build on this
foundation, along with in-depth descriptions for dealing with regulations for electromagnetic
compatibly, human safety, and energy efficiency issues. Additional chapters will describe the
value proposition for digital control and the practical aspects power supply construction.
Fundamentals of Power Electronics, Third Edition, is an up-to-date and authoritative text and
reference book on power electronics. This new edition retains the original objective and
philosophy of focusing on the fundamental principles, models, and technical requirements
needed for designing practical power electronic systems while adding a wealth of new material.
Improved features of this new edition include: new material on switching loss mechanisms and
their modeling; wide bandgap semiconductor devices; a more rigorous treatment of averaging;
explanation of the Nyquist stability criterion; incorporation of the Tan and Middlebrook model
for current programmed control; a new chapter on digital control of switching converters; major
new chapters on advanced techniques of design-oriented analysis including feedback and
extra-element theorems; average current control; new material on input filter design; new
treatment of averaged switch modeling, simulation, and indirect power; and sampling effects in
DCM, CPM, and digital control. Fundamentals of Power Electronics, Third Edition, is intended
for use in introductory power electronics courses and related fields for both senior
undergraduates and first-year graduate students interested in converter circuits and
electronics, control systems, and magnetic and power systems. It will also be an invaluable
reference for professionals working in power electronics, power conversion, and analog and
digital electronics.
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This book is devoted to resonant energy conversion in powerelectronics. It is a practical,
systematic guide to the analysisand design of various dc-dc resonant inverters, highfrequencyrectifiers, and dc-dc resonant converters that are building blocksof many of today's
high-frequency energy processors. Designed tofunction as both a superior senior-to-graduate
level textbook forelectrical engineering courses and a valuable professionalreference for
practicing engineers, it provides students andengineers with a solid grasp of existing highfrequency technology,while acquainting them with a number of easy-to-use tools for
theanalysis and design of resonant power circuits. Resonant powerconversion technology is
now a very hot area and in the center ofthe renewable energy and energy harvesting
technologies.
Modern power electronic converters are involved in a very broad spectrum of applications:
switched-mode power supplies, electrical-machine-motion-control, active power filters,
distributed power generation, flexible AC transmission systems, renewable energy conversion
systems and vehicular technology, among them. Power Electronics Converters Modeling and
Control teaches the reader how to analyze and model the behavior of converters and so to
improve their design and control. Dealing with a set of confirmed algorithms specifically
developed for use with power converters, this text is in two parts: models and control methods.
The first is a detailed exposition of the most usual power converter models: · switched and
averaged models; · small/large-signal models; and · time/frequency models. The second
focuses on three groups of control methods: · linear control approaches normally associated
with power converters; · resonant controllers because of their significance in grid-connected
applications; and · nonlinear control methods including feedback linearization, stabilizing,
passivity-based, and variable-structure control. Extensive case-study illustration and end-ofchapter exercises reinforce the study material. Power Electronics Converters Modeling and
Control addresses the needs of graduate students interested in power electronics, providing a
balanced understanding of theoretical ideas coupled with pragmatic tools based on control
engineering practice in the field. Academics teaching power electronics will find this an
attractive course text and the practical points make the book useful for self tuition by engineers
and other practitioners wishing to bring their knowledge up to date.
In many university curricula, the power electronics field has evolved beyond the status of
comprising one or two special-topics courses. Often there are several courses dealing with the
power electronics field, covering the topics of converters, motor drives, and power devices,
with possibly additional advanced courses in these areas as well. There may also be more
traditional power-area courses in energy conversion, machines, and power systems. In the
breadth vs. depth tradeoff, it no longer makes sense for one textbook to attempt to cover all of
these courses; indeed, each course should ideally employ a dedicated textbook. This text is
intended for use in introductory power electronics courses on converters, taught at the senior
or first-year graduate level. There is sufficient material for a one year course or, at a faster
pace with some material omitted, for two quarters or one semester. The first class on
converters has been called a way of enticing control and electronics students into the power
area via the "back door". The power electronics field is quite broad, and includes fundamentals
in the areas of • Converter circuits and electronics • Control systems • Magnetics • Power
applications • Design-oriented analysis This wide variety of areas is one of the things which
makes the field so interesting and appealing to newcomers. This breadth also makes teaching
the field a challenging undertaking, because one cannot assume that all students enrolled in
the class have solid prerequisite knowledge in so many areas.

Harmonic distortion problems include equipment overheating, motor failures, capacitor
failure and inaccurate power metering. The topic of power system harmonics was
covered for the first time 20 years ago and the first edition has become a standard
reference work in this area. Unprecedented developments in power electronic devices
Page 10/12

Read Book Fundamental Of Power Electronics Erickson Solutions
and their integration at all levels in the power system require a new look at the causes
and effects of these problems, and the state of hardware and software available for
harmonic assessment. Following the successful first edition, this second edition of
Power System Harmonics maintains the practical approach to the subject and
discusses the impact of advanced power electronic technology on instrumentation,
simulation, standards and active harmonic elimination techniques. Features include: A
new chapter on modern digital instrumentation techniques. Added sections on active
filters and modern distorting devices such as FACTS devices, multilevel conversion,
current source, voltage source inverters and turn-OFF-related power electronic devices.
References to international standards for harmonics and inter-harmonics. Numerical
examples of technique application. Offering a comprehensive understanding of power
systems, this book is an asset to power engineers involved in the planning, design and
operation of power system generation, transmission and distribution. Researchers and
postgraduate students in the field will also benefit from this useful reference.
Power Electronics is intended to be an introductory text in power electronics, primarily
for the undergraduate electrical engineering student. The text is written for some
flexibility in the order of the topics. Much of the text includes computer simulation using
PSpice as a supplement to analytical circuit solution techniques.
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
This book studies switch-mode power supplies (SMPS) in great detail. This type of
converter changes an unregulated DC voltage into a high-frequency pulse-width
modulated (PWM) voltage controlled by varying the duty cycle, then changes the PWM
AC voltage to a regulated DC voltage at a high efficiency by rectification and filtering.
Used to supply electronic circuits, this converter saves energy and space in the overall
system. With concept-orientated explanations, this book offers state-of-the-art SMPS
technology and promotes an understanding of the principle operations of PWM
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converters, as well as enabling the readers to evaluate their characteristics. Designorientated analysis (including a steady-state analysis for both continuous and
discontinuous conduction modes) and numerous real-world practical examples
(including circuit models of the PWM converters) demonstrate how to design these from
scratch. The book provides an in-depth presentation of topologies of PWM DC-DC
power converters, voltage- and current-mode control of PWM DC–DC power
converters, considers power losses in all components, device stresses, output voltage
ripple, converter efficiency and power factor correction (PFC). It also includes extensive
coverage of the following: topologies of high-efficiency switching-mode PWM and softswitching DC-DC power converters; DC voltage transfer functions (conversion ratios),
component values, losses, efficiency, and stresses; small-signal averaged circuit
models; current-mode and voltage-mode feedback controls; metal-oxide-semiconductor
field-effect power transistors (MOSFETs); silicon (Si) and silicon carbide (SiC) power
semiconductor devices. Before now, there has been no book that covers silicon carbide
devices. Pulse-width Modulated DC-DC Power Converters is a comprehensive textbook
for senior undergraduate and graduate students in the areas of electrical, electronics,
and telecommunications engineering. It includes end-of-chapter review questions,
problems, and thorough summaries of the key concepts to aid learning, and a Solutions
Manual is available for professors. Scientists and practicing design engineers working
with SMPS, within such applications as computers, telecommunications, industrial
systems, automobile electronics, medical equipment, aerospace power technology, and
radars (amongst others) will also find this text insightful.
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