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Explore the fundamentals and applications of power switching converters, essential devices in modern 
electronics for highly efficient DC-DC conversion and voltage regulation. These switching regulators are 
critical components in SMPS (Switched-Mode Power Supply) designs, enabling optimal performance 
and reduced energy consumption across various power electronics systems, from consumer gadgets 
to industrial applications.
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Power-Switching Converters, Third Edition

Significantly expanded and updated with extensive revisions, new material, and a new chapter on 
emerging applications of switching converters, Power-Switching Converters, Third Edition offers the 
same trusted, accessible, and comprehensive information as its bestselling predecessors. Similar to 
the two previous editions, this book can be used for an introductory as well as a more advanced course. 
Chapters begin with an introduction to switching converters and basic switching converter topologies. 
Entry level chapters continue with a discussion of resonant converters, isolated switching converters, 
and the control schemes of switching converters. Skipping to chapters 10 and 11, the subject matter 
involves an examination of interleaved converters and switched capacitor converters to round out and 
complete the overview of switching converter topologies. More detailed chapters include the continuous 
time-modeling and discrete-time modeling of switching converters as well as analog control and digital 
control. Advanced material covers tools for the simulation of switching converters (including both 
PSpice and Matlab simulations) and the basic concepts necessary to understand various actual and 
emerging applications for switching converters, such as power factor correction, LED drivers, low-noise 
converters, and switching converters topologies for solar and fuel cells. The final chapter contains 
several complete design examples, including experimental designs that may be used as technical 
references or for class laboratory projects. Supplementary information is available at crcpress.com 
including slides, PSpice examples (designed to run on the OrCAD 9.2 student version and PSIM 
software) and MATLAB scripts. Continuing the august tradition of its predecessors, Power-Switching 
Converters, Third Edition provides introductory and advanced information on all aspects of power 
switching converters to give students the solid foundation and applicable knowledge required to 
advance in this growing field.

Power-Switching Converters

This work provides detailed, practical coverage of switching converters, from the fundamental principles 
to the next generation of programmable devices. It examines buck, boost, buck-boost, Cuk, quasi-res-
onant, loaded-resonant and isolated configurations. The book compares the advantages of switching 
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converters over conventional converters.;University and college bookstores may order five or more 
copies at a special student price which is available upon request from Marcel Dekker Inc.

Power-Switching Converters

Power converters are at the heart of modern power electronics. From automotive power systems to 
propulsion for large ships, their use permeates through industrial, commercial, military, and aerospace 
applications of various scales. Having reached a point of saturation where we are unlikely to see many 
new and revolutionary technologies, industry no

Power-Switching Converters, Second Edition

After nearly a decade of success owing to its thorough coverage, abundance of problems and 
examples, and practical use of simulation and design, Power-Switching Converters enters its second 
edition with new and updated material, entirely new design case studies, and expanded figures, 
equations, and homework problems. This textbook is ideal for senior undergraduate or graduate 
courses in power electronic converters, requiring only systems analysis and basic electronics courses. 
The only text of such detail to also include the use of PSpice and step-by-step designs and simulations, 
Power-Switching Converters, Second Edition covers basic topologies, basic control techniques, and 
closed-loop control and stability. It also includes two new chapters on interleaved converters and 
switched capacitor converters, and the authors have added discrete-time modeling to the dynamic 
analysis of switching converters. The final two chapters are dedicated to simulation and complete 
design examples, respectively. PSpice examples and MATLAB scripts are available for download from 
the CRC Web site. These are useful for the simulation of students' designs. Class slides are also 
available on the Internet. Instructors will appreciate the breadth and depth of the material, more than 
enough to adapt into a customized syllabus. Students will similarly benefit from the more than 440 
figures and over 1000 equations, ample homework problems, and case studies presented in this book.

Solutions Manual for Power-Switching Converters, Second Edition

An examination of all of the multidisciplinary aspects of medium- and high-power converter systems, 
including basic power electronics, digital control and hardware, sensors, analog preprocessing of 
signals, protection devices and fault management, and pulse-width-modulation (PWM) algorithms, 
Switching Power Converters: Medium and High Power, Second Edition discusses the actual use of 
industrial technology and its related subassemblies and components, covering facets of implementation 
otherwise overlooked by theoretical textbooks. The updated Second Edition contains many new figures, 
as well as new and/or improved chapters on: Thermal management and reliability Intelligent power 
modules AC/DC and DC/AC current source converters Multilevel converters Use of IPM within a 
"network of switches" concept Power semiconductors Matrix converters Practical aspects in building 
power converters Providing the latest research and development information, along with numerous 
examples of successful home appliance, aviation, naval, automotive electronics, industrial motor drive, 
and grid interface for renewable energy products, this edition highlights advancements in packaging 
technologies, tackles the advent of hybrid circuits able to incorporate control and power stages within 
the same package, and examines design for reliability from the system level perspective.

Switching Power Converters

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 cost-effective, 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 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.

Switching Power Converters

Nowadays, power electronics is an enabling technology in the energy development scenario. Further-
more, power electronics is strictly linked with several fields of technological growth, such as consumer 
electronics, IT and communications, electrical networks, utilities, industrial drives and robotics, and 
transportation and automotive sectors. Moreover, the widespread use of power electronics enables 
cost savings and minimization of losses in several technology applications required for sustainable 
economic growth. The topologies of DC–DC power converters and switching converters are under 
continuous development and deserve special attention to highlight the advantages and disadvantages 
for use increasingly oriented towards green and sustainable development. DC–DC converter topologies 
are developed in consideration of higher efficiency, reliable control switching strategies, and fault-tol-
erant configurations. Several types of switching converter topologies are involved in isolated DC–DC 
converter and nonisolated DC–DC converter solutions operating in hard-switching and soft-switching 
conditions. Switching converters have applications in a broad range of areas in both low and high power 
densities. The articles presented in the Special Issue titled "Advanced DC-DC Power Converters and 
Switching Converters" consolidate the work on the investigation of the switching converter topology 
considering the technological advances offered by innovative wide-bandgap devices and performance 
optimization methods in control strategies used.

Troubleshooting Switching Power Converters

This book addresses the need for models and techniques to predict stability boundaries, given trends 
toward miniaturization of switching power supplies in battery-operated portable devices, which lead 
to the exhibition of fast-scale chaotic instabilities. The authors describe a method to predict stability 
boundaries from a design-oriented perspective, which captures the effect of the different parameters of 
the system upon the particular boundary. Unlike previous methods involving complex analysis based on 
the discrete-time mathematical model, the method introduced here allows for prediction of the overall 
stability boundaries within the complete design space and is based upon a simple design-oriented 
index.

Advanced DC-DC Power Converters and Switching Converters

Switch-Mode Power Converters introduces an innovative, highly analytical approach to symbolic, 
closed-form solutions for switched-mode power converter circuits. This is a highly relevant topic to 
power electronics students and professionals who are involved in the design and analysis of electrical 
power converters. The author uses extensive equations to explain how solid-state switches convert 
electrical voltages from one level to another, so that electronic devices (e.g., audio speakers, CD 
players, DVD players, etc.) can use different voltages more effectively to perform their various functions. 
Most existing comparable books published as recently as 2002 do not discuss closed-loop operations, 
nor do they provide either DC closed-loop regulation equations or AC loop gain (stability) formulae. 
The author Wu, a leading engineer at Lockheed Martin, fills this gap and provides among the first 
descriptions of how error amplifiers are designed in conjunction with closed-loop bandwidth selection. 
BENEFIT TO THE READER: Readers will gain a mathematically rigorous introduction to numerous, 



closed-form solutions that are readily applicable to the design and development of various switch-mode 
power converters. Provides symbolic, closed-form solutions for DC and AC studies Provides techniques 
for expressing close-loop operation Gives readers the ability to perform closed-loop regulation and 
sensitivity studies Gives readers the ability to design error amplifiers with precision Employs the 
concept of the continuity of states in matrix form Gives accelerated time-domain, steady-state studies 
using Laplace transform Gives accelerated time-domain studies using state transition Extensive use 
of matrix, linear algebra, implicit functions, and Jacobian determinants Enables the determination of 
power stage gain that otherwise could not be obtained

Chaos in Switching Converters for Power Management

First Published in 2017. Routledge is an imprint of Taylor & Francis, an Informa company.

Switch-Mode Power Converters

Power electronics is a discipline spawned by real-life applications in industrial, commercial, residential 
and aerospace environments. Much of its development evolves around some immediate need for 
solving specific power conversion problems. This comprehensive book focuses on the typical bifurcation 
scenarios and nonlinear behavior observed in swit

Switch Mode Power Conversion

Switching Power Supplies A - Z is the most comprehensive study available of the theoretical and 
practical aspects of controlling and measuring Electromagnetic Interference in switching power sup-
plies, including input filter instability considerations. The new edition is thoroughly revised with six 
completely new chapters, while the existing EMI chapters are expanded to include many more 
step-by-step numerical examples and key derivations and EMI mitigation techniques. New topics cover 
the length and breadth of modern switching power conversion techniques, lucidly explained in simple 
but thorough terms, now with uniquely detailed "wall-reference charts" providing easy access to even 
complex topics. Step-by-step and iterative approach for calculating high-frequency losses in forward 
converter transformers, including Proximity losses based on Dowell's equations Thorough, yet uniquely 
simple design flow-chart for building DC-DC converters and their magnetic components under typical 
wide-input supply conditions Step-by-step, solved examples for stabilizing control loops of all three 
major topologies, using either transconductance or conventional operational amplifiers, and either 
current-mode or voltage-mode control



Complex Behavior of Switching Power Converters

Power Electronics and Energy Conversion Systems is a definitive five-volume reference spanning clas-
sical theory through practical applications and consolidating the latest advancements in energy con-
version technology. Comprehensive yet highly accessible, each volume is organised in a basic-to-so-
phisticated crescendo, providing a single-source reference for undergraduate and graduate students, 
researchers and designers. Volume 1 Fundamentals and Hard-switching Converters introduces the key 
challenges in power electronics from basic components to operation principles and presents classical 
hard- and soft-switching DC to DC converters, rectifiers and inverters. At a more advanced level, 
it provides comprehensive analysis of DC and AC models comparing the available approaches for 
their derivation and results. A full treatment of DC to DC hard-switching converters is given, from 
fundamentals to modern industrial solutions and practical engineering insight. The author elucidates 
various contradictions and misunderstandings in the literature, for example, in the treatment of the 
discontinuous conduction operation or in deriving AC small-signal models of converters. Other key 
features: • Consolidates the latest advancements in hard-switching converters including discontinuous 
capacitor voltage mode, and their use in power-factor-correction applications • Includes fully worked 
design examples, exercises, and case studies, with discussion of the practical consequences of each 
choice made during the design • Explains all topics in detail with step-by-step derivation of formulas 
appropriate for energy conversion courses • End-of-section review of the learned material • Includes 
topics treated in recent journal, conference and industry application coverage on solutions, theory and 
practical concerns With emphasis on clear explanation, the text offers both a thorough understanding of 
DC to DC converters for undergraduate and graduate students in power electronics, and more detailed 
material suitable for researchers, designers and practising engineers working on the development and 
design of power electronics. This is an accessible reference for engineering and procurement managers 
from industries such as consumer electronics, integrated circuits, aerospace and renewable energy.

Switching Power Supplies A - Z

An all-in-one guide to design, applications, and operation--with hundreds of helpful schematics and 
diagrams. Updated to cover new IC technology, low-voltage logic devices, and one-watt power supplies 
for ISDN equipment. Detailed enough for professional engineers and technicians . . . accessible enough 
for students and hobbyists.

Switch-mode Power Supply Design

The latest techniques for designing state-of-the-art power supplies, including resonant (LLC) convert-
ers Extensively revised throughout, Switching Power Supply Design & Optimization, Second Edition, 
explains how to design reliable, high-performance switching power supplies for today's cutting-edge 
electronics. The book covers modern topologies and converters and features new information on 
designing or selecting bandgap references, transformer design using detailed new design charts for 
proximity effects, Buck efficiency loss teardown diagrams, active reset techniques, topology morpholo-
gy, and a meticulous AC-DC front-end design procedure. This updated resource contains design charts 
and numerical examples for comprehensive feedback loop design, including TL431, plus the world’s first 
top-down simplified design methodology for wide-input resonant (LLC) converters. A step-by-step com-
parative design procedure for Forward and Flyback converters is also included in this practical guide. 
The new edition covers: Voltage references DC-DC converters: topologies to configurations Contempo-
rary converters, composites, and related techniques Discontinuous conduction mode Comprehensive 
front-end design in AC-DC power conversion Topologies for AC-DC applications Tapped-inductor 
(autotransformer-based) converters Selecting inductors for DC-DC converters Flyback and Forward 
converter transformer design Forward and Flyback converters: step-by-step design and comparison 
PCBs and thermal management Closing the loop: feedback and stability, including TL431 Practical EMI 
filter design Reset techniques in Flyback and Forward converters Reliability, testing, and safety issues 
Unraveling and optimizing Buck converter efficiency Introduction to soft-switching and detailed LLC 
converter design methodology with PSpice simulations Practical circuits, design ideas, and component 
FAQs

Solutions Manual - Power-Switching Converters Third Edition

Sliding Mode Control of Switching Power Converters: Techniques and Implementation is perhaps 
the first in-depth account of how sliding mode controllers can be practically engineered to optimize 



control of power converters. A complete understanding of this process is timely and necessary, as the 
electronics industry moves toward the use of renewable energy sources and widely varying loads that 
can be adequately supported only by power converters using nonlinear controllers. Of the various ad-
vanced control methods used to handle the complex requirements of power conversion systems, sliding 
mode control (SMC) has been most widely investigated and proved to be a more feasible alternative 
than fuzzy and adaptive control for existing and future power converters. Bridging the gap between 
power electronics and control theory, this book employs a top-down instructional approach to discuss 
traditional and modern SMC techniques. Covering everything from equations to analog implantation, it: 
Provides a comprehensive general overview of SMC principles and methods Offers advanced readers 
a systematic exposition of the mathematical machineries and design principles relevant to construction 
of SMC, then introduces newer approaches Demonstrates the practical implementation and supporting 
design rules of SMC, based on analog circuits Promotes an appreciation of general nonlinear control by 
presenting it from a practical perspective and using familiar engineering terminology With specialized 
coverage of modeling and implementation that is useful to students and professionals in electrical and 
electronic engineering, this book clarifies SMC principles and their application to power converters. 
Making the material equally accessible to all readers, whether their background is in analog circuit 
design, power electronics, or control engineering, the authors—experienced researchers in their own 
right—elegantly and practically relate theory, application, and mathematical concepts and models to 
corresponding industrial targets.

Power Electronics and Energy Conversion Systems, Fundamentals and Hard-switching Converters

Why use switching power supplies? -- How a switching power supply works -- A walk through 
a representative switching power supply -- Switching power supply topologies -- Semiconductors 
used in a switching power supply -- The magnetic components within a switching power supply -- 
Cross-regulation of the outputs -- Protection -- Miscellaneous topics -- Closing the loop-feedback and 
stability -- Resonant converters -- an introduction -- Switching power supply design examples.

Power Supplies, Switching Regulators, Inverters, and Converters

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 pow-
er 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 applica-
tions; and · nonlinear control methods including feedback linearization, stabilizing, passivity-based, and 
variable-structure control. Extensive case-study illustration and end-of-chapter 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.

Switching Power Supply Design and Optimization, Second Edition

This book is about how to analyze and design DC to DC converters by using both hand analysis and 
a wealth of Simulation so that the reader sees all the waveforms and understands what they mean. 
Both DC and AC small signal hand and simulation are compared using average and switching models. 
There are many tricks in quickly designing these DC to DC converters that are illustrated.

Switching Regulators & Power Supplies, with Practical Inverters & Converters

Some power electronic converters are specifically designed to power equipment under a smoothed 
DC voltage. Therefore, the filtering part necessarily involves the use of auxiliary passive components 
(inductors and capacitors). This book deals with technical aspects such as classical separation between 
isolated and non-isolated power supplies, and soft switching through a special converter. It addresses 



the problem of regulating the output voltage of the switching power supplies in terms of modeling and 
obtaining transfer of SMPS functions. Power Electronics for Industry and Transport, Volume 3, offers 
a case study of an isolated flyback power which the complete design is presented: the active and 
passive components are sized based on the specifications initially set. Particular attention is given to 
the converter output capacitors and all the surrounding organs. Introducing Essential notions in power 
electronics from both the theoretical and technological perspectives Detailed chapters with a focus on 
switch-mode power supplies, another key area in which power electronics is used is in the supply of 
energy to a variety of electronic equipment for signal and information processing Presented from a 
user's perspective to enable you to apply the theory of power electronics to practical applications

Sliding Mode Control of Switching Power Converters

This comprehensive reference/text explains the development and principles of operation, modelling, 
and analysis of switch-mode power supplies (SMPS)-highlighting conversion efficiency, size, and 
steady state/transient regulation characteristics.;Covering the practical design techniques of SMPS,this 
book - reveals how to develop specific models of circuits and components for simulation and design 
purposes; explains both the computer simulation of the switching behaviours of dc-to-dc converters 
and the modelling of linear and nonlinear circuit components; deals with the modelling and simulation 
of the low-frequency behaviours of converters (including current-controlled converters and converters 
with multiple outputs) and regulators; describes computer-aided design (CAD) techniques as applied 
to converters and regulators; introduces the principles and design of quasi-resonant and resonant 
converters; provides details on SPICE, a circuit simulator package used to calculate electrical circuit 
behaviour.;Containing over 1000 helpful drawings, equations, and tables, this is a valuable reference 
for circuit design, electrical, and electronics engineers, and serves as an excellent text for upper-level 
undergraduate and graduate students in these disciplines.

Practical Switching Power Supply Design

In this book, nine papers focusing on different fields of power electronics are gathered, all of which 
are in line with the present trends in research and industry. Given the generality of the Special Issue, 
the covered topics range from electrothermal models and losses models in semiconductors and 
magnetics to converters used in high-power applications. In this last case, the papers address specific 
problems such as the distortion due to zero-current detection or fault investigation using the fast Fourier 
transform, all being focused on analyzing the topologies of high-power high-density applications, such 
as the dual active bridge or the H-bridge multilevel inverter. All the papers provide enough insight in the 
analyzed issues to be used as the starting point of any research. Experimental or simulation results are 
presented to validate and help with the understanding of the proposed ideas. To summarize, this book 
will help the reader to solve specific problems in industrial equipment or to increase their knowledge in 
specific fields.

Power Electronic Converters Modeling and Control

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 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-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.

Switch Mode Power Supply Applications

This is a resource on using SPICE as a power conversion design companion. The book bridges analysis 
and market reality to teach the development and marketing of state-of-the art switching converters. It 



explains how to derive founding equations of the most popular converters and design safe, reliable 
converters.

Power Electronics Applied to Industrial Systems and Transports, Volume 3

This book describes the structured design and optimization of efficient, energy processing integrated 
circuits. The approach is multidisciplinary, covering the monolithic integration of IC design techniques, 
power electronics and control theory. In particular, this book enables readers to conceive, synthesize, 
design and implement integrated circuits with high-density high-efficiency on-chip switching power 
regulators. Topics covered encompass the structured design of the on-chip power supply, efficiency 
optimization, IC-compatible power inductors and capacitors, power MOSFET switches and efficient 
switch drivers in standard CMOS technologies.

Computer-Aided Analysis and Design of Switch-Mode Power Supplies

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.

Design and Control of Power Converters 2020

Nowadays, power electronics is an enabling technology in the energy development scenario. Further-
more, power electronics is strictly linked with several fields of technological growth, such as consumer 
electronics, IT and communications, electrical networks, utilities, industrial drives and robotics, and 
transportation and automotive sectors. Moreover, the widespread use of power electronics enables 
cost savings and minimization of losses in several technology applications required for sustainable 
economic growth. The topologies of DC-DC power converters and switching converters are under 
continuous development and deserve special attention to highlight the advantages and disadvantages 
for use increasingly oriented towards green and sustainable development. DC-DC converter topologies 
are developed in consideration of higher efficiency, reliable control switching strategies, and fault-tol-
erant configurations. Several types of switching converter topologies are involved in isolated DC-DC 
converter and nonisolated DC-DC converter solutions operating in hard-switching and soft-switching 
conditions. Switching converters have applications in a broad range of areas in both low and high power 
densities. The articles presented in the Special Issue titled "Advanced DC-DC Power Converters and 
Switching Converters" consolidate the work on the investigation of the switching converter topology 
considering the technological advances offered by innovative wide-bandgap devices and performance 
optimization methods in control strategies used.

Digital Power Electronics and Applications

Power Electronics and Energy Conversion Systems is a definitive five-volume reference spanning clas-
sical theory through practical applications and consolidating the latest advancements in energy con-
version technology. Comprehensive yet highly accessible, each volume is organised in a basic-to-so-
phisticated crescendo, providing a single-source reference for undergraduate and graduate students, 
researchers and designers. Volume 1 Fundamentals and Hard-switching Converters introduces the key 
challenges in power electronics from basic components to operation principles and presents classical 
hard- and soft-switching DC to DC converters, rectifiers and inverters. At a more advanced level, 
it provides comprehensive analysis of DC and AC models comparing the available approaches for 



their derivation and results. A full treatment of DC to DC hard-switching converters is given, from 
fundamentals to modern industrial solutions and practical engineering insight. The author elucidates 
various contradictions and misunderstandings in the literature, for example, in the treatment of the 
discontinuous conduction operation or in deriving AC small-signal models of converters. Other key 
features: • Consolidates the latest advancements in hard-switching converters including discontinuous 
capacitor voltage mode, and their use in power-factor-correction applications • Includes fully worked 
design examples, exercises, and case studies, with discussion of the practical consequences of each 
choice made during the design • Explains all topics in detail with step-by-step derivation of formulas 
appropriate for energy conversion courses • End-of-section review of the learned material • Includes 
topics treated in recent journal, conference and industry application coverage on solutions, theory and 
practical concerns With emphasis on clear explanation, the text offers both a thorough understanding of 
DC to DC converters for undergraduate and graduate students in power electronics, and more detailed 
material suitable for researchers, designers and practising engineers working on the development and 
design of power electronics. This is an accessible reference for engineering and procurement managers 
from industries such as consumer electronics, integrated circuits, aerospace and renewable energy.

Switch More Power Supply

This book examines a number of topics, mainly in connection with advances in semiconductor 
devices and magnetic materials and developments in medium and large-scale renewable power plant 
technologies, grid integration techniques and new converter topologies, including advanced digital 
control systems for medium-voltage networks. The book’s individual chapters provide an extensive 
compilation of fundamental theories and in-depth information on current research and development 
trends, while also exploring new approaches to overcoming some critical limitations of conventional 
grid integration technologies. Its main objective is to present the design and implementation processes 
for medium-voltage converters, allowing the direct grid integration of renewable power plants without 
the need for step-up transformers.

Switching and Linear Power Supply, Power Converter Design

In this original book on model predictive control (MPC) for power electronics, the focus is put on 
high-power applications with multilevel converters operating at switching frequencies well below 1 kHz, 
such as medium-voltage drives and modular multi-level converters. Consisting of two main parts, the 
first offers a detailed review of three-phase power electronics, electrical machines, carrier-based pulse 
width modulation, optimized pulse patterns, state-of-the art converter control methods and the principle 
of MPC. The second part is an in-depth treatment of MPC methods that fully exploit the performance 
potential of high-power converters. These control methods combine the fast control responses of 
deadbeat control with the optimal steady-state performance of optimized pulse patterns by resolving 
the antagonism between the two. MPC is expected to evolve into the control method of choice for power 
electronic systems operating at low pulse numbers with multiple coupled variables and tight operating 
constraints it. Model Predictive Control of High Power Converters and Industrial Drives will enable to 
reader to learn how to increase the power capability of the converter, lower the current distortions, 
reduce the filter size, achieve very fast transient responses and ensure the reliable operation within 
safe operating area constraints. Targeted at power electronic practitioners working on control-related 
aspects as well as control engineers, the material is intuitively accessible, and the mathematical 
formulations are augmented by illustrations, simple examples and a book companion website featuring 
animations. Readers benefit from a concise and comprehensive treatment of MPC for industrial power 
electronics, enabling them to understand, implement and advance the field of high-performance MPC 
schemes.

CMOS Integrated Switching Power Converters

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.

Fundamentals of Power Electronics

Transfer Functions of Switching Converters teaches readers how to determine transfer functions of 
switching power supplies commonly encountered in consumer and industrial markets. The book starts 
with a smooth introduction to switching cells, going into the details of the first steps of linearization 
and small-signal modulation. You will then learn how the PWM switch model was derived and how to 
apply it to the basic structures operated in fixed switching frequency and various operating conditions 
like continuous and discontinuous modes in voltage- or current-mode control. The model is extended 
to other control schemes like quasi-resonance, constant on- and off-time converters, all with an 
associated small-signal version. The following chapters explore the founding structures like the buck, 
the boost and buck-boost cells, later covering their isolated versions like forward or flyback converters. 
The last chapter deals with more complicated structures like �uk, Zeta, SEPIC and LLC.

Advanced DC-DC Power Converters and Switching Converters

THE LATEST SPICE SIMULATION AND DESIGN TOOLS FOR CREATING STATE-OF-THE-ART 
SWITCHMODE POWER SUPPLIES Fully updated to incorporate new SPICE features and capabilities, 
this practical guide explains, step by step, how to simulate, test, and improve switch-mode power supply 
designs. Detailed formulas with founding equations are included. Based on the author's continued 
research and in-depth, handson work in the field, this revised resource offers a collection of the latest 
SPICE solutions to the most difficult problem facing power supply designers: creating smaller, more 
heat-efficient power supplies in shorter design cycles. NEW to this edition: Complete analysis of rms 
currents for the three basic cells in CCM and DCM PWM switch at work in the small-signal analysis of 
the DCM boost and the QR flyback OTA-based compensators Complete transistor-level TL431 model 
Small-signal analysis of the borderline-operated boost PFC circuit operated in voltage or current mode 
All-over power phenomena in QR or fixed-frequency discontinuous/continuous flyback converters 
Small-signal model of a QR flyback converter Small-signal model of the active clamp forward converter 
operated in voltagemode control Electronic content—design templates and examples available online 
Switch-Mode Power Supplies: SPICE Simulations and Practical Designs, Second Edition, covers: 
Small-signal modeling * Feedback and ciontrol loops * Basic blocks and generic switched models * 
Nonisolated converters * Off-line converters * Flyback converters * Forward converters * Power factor 
correction

Power Electronics and Energy Conversion Systems, Fundamentals and Hard-switching Converters

This book provides readers with guidelines for designing integrated multi-MHz-switching converters 
for input voltages/system supplies up to 50V or higher. Coverage includes converter theory, converter 
architectures, circuit design, efficiency, sizing of passives, technology aspects, etc. The author discuss-
es new circuit designs, new architectures and new switching concepts, including dead-time control 
and soft-switching techniques that overcome current limitations of these converters. The discussion 
includes technology related issues and helps readers to choose the right technology for fast-switching 
converters. This book discusses benefits and drawbacks in terms of integration, size and cost, efficiency 
and complexity, and enables readers to make trade-offs in design, given different converter parameters. 
Describes a study for increasing switching frequencies up to 30 MHz at input voltages up to 50V 
or higher in the scaling of the size of switching converter passives; Analyzes various buck converter 
implementations and shows that a preference due to higher efficiency depends on the operating point, 
on the available switch technologies, and on the implementation of the high-side supply generation; 
Describes an efficiency model based on a four-phase model, which enables separation of loss causes 
and loss locations.

Power Converters for Medium Voltage Networks

Model Predictive Control of High Power Converters and Industrial Drives
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