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this book includes my lecture notes for power electronics course course the characteristics
and operation of electronic power devices firing circuits and driving circuits for power
converters are described and implemented practically in the laboratory uncontrolled and
controlled single phase rectifiers are used in various electrical power applications dc to dc
power conversion circuits are investigated circuit simulation and practical laboratories are
utilized to reinforce concepts the book is divided to different learning parts partl describe the
characteristics and operation of electronic power devices part2 describe firing and driving
circuits for power electronic converters part3 analyse the use of uncontrolled and controlled
single phase rectifiers in various electrical power applications part4 investigate the dc to dc
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power conversion circuits used in power applications partl describe the characteristics and
operation of electronic power devices 1 describe diode characteristics types power diode
general purpose and fast recovery and connections series parallel and freewheeling 2 describe
thyristor characteristics two transistor model and purpose of di dt and dv dt protection 3
describe the power mosfet and igbt characteristics 4 compare electronic power devices in
terms of various power converter applications frequency of operation switching speed rating
and switching power losses part 2 describe firing and driving circuits for power electronic
converters 1 describe ideal and non ideal properties of operational amplifiers determine the
operation of various related circuits inverting and non inverting amplifiers buffer amplifier
summing amplifier 2 describe the use of an operational amplifier for pwm generation for
triangular and sine wave generation as a comparator and its integration into a 555 timer 3
explore other basic firing and driving circuits by focusing on requirements and control features
such as based on specific power devices and operational amplifier part 3 analyse the use of
uncontrolled and controlled single phase rectifiers in various electrical power applications 1
determine the performance characteristics of uncontrolled single phase half wave and full
wave rectifiers with resistive and inductive loads 2 determine the performance characteristics
of controlled single phase half wave and full wave rectifiers with resistive and inductive loads
3 determine the change in power factor when using uncontrolled and controlled rectifiers
define input distortion and displacement factor 4 describe how power inversion may be
achieved by varying the firing angle in controlled rectifiers part 4 investigate the dc to dc
power conversion circuits used in power applications 1 state the principle of step down and
step up operations 2 explain the dc chopper classification and describe switch mode
regulators 3 explain the operation of buck boost 4 explain the operation buck boost regulators

unlike books currently on the market this book attempts to satisfy two goals combine circuits
and electronics into a single unified treatment and establish a strong connection with the
contemporary world of digital systems it will introduce a new way of looking not only at the
treatment of circuits but also at the treatment of introductory coursework in engineering in
general using the concept of abstraction the book attempts to form a bridge between the
world of physics and the world of large computer systems in particular it attempts to unify
electrical engineering and computer science as the art of creating and exploiting successive
abstractions to manage the complexity of building useful electrical systems computer systems
are simply one type of electrical systems balances circuits theory with practical digital
electronics applications illustrates concepts with real devices supports the popular circuits and
electronics course on the mit opencourse ware from which professionals worldwide study this
new approach written by two educators well known for their innovative teaching and research
and their collaboration with industry focuses on contemporary mos technology

this book entails every reader to repeat and verify every single study provided by author by
delivering all necessary data for the circuit to be simulated by the user on a platform which is
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free this is a student oriented textbook covering the subject of producing a dc power supply
voltage current and power for electronic circuits and systems the motivation for this book
comes from the fact that practically all contemporary books on the power supply are power
oriented the community is obsessed by the renewables and energy delivering systems so that
powering electronics is almost forgotten the book presents facts that the design requirements
for a converter differ if one looks for power supply for electronics from the ones intended to be
used in power delivering systems to large consumers so in this book all existing solutions are
re considered from the point of view of applicability to electronics along the development of
proper design procedures and formulas exhaustive analysis is performed looking to them from
as many as possible aspects it brings the reader much closer to the circuit than the hand
drawn time domain responses distributed in the existing textbooks a set of solved problems is
added to further increase the acceptance of the knowledge delivered

this book discusses unified noise models of the broadest set of electronic components
including resistors diodes all types of transistors and most types of opto electronic devices the
noise however is a phenomenon which is inherent to any technology it is omnipresent it is
obstructing every application and in many cases special actions must be undertaken to
recognize the main function s signal in the mistiness of the noise the number of types of noise
sources in electronics is almost unlimited the book offers uniqgue comprehensive approach to
noise analysis in electronic circuits based on modified nodal analysis and the superposition
theorem it also encompasses a broadest set of low noise amplifier design procedures covering
bjt moset mesfet and hemt technologies

the department of electronics and communication engineering of kiet group of institutions
delhi ncr organized the 4th international conference icce 2020 during november 28 29 2020
information compiled in this book is based on the 114 research papers of excellent quality
covering different domains of electronics and communication engineering computer science
engineering information technology electrical engineering electronics and instrumentation
engineering the subject areas treated in the book are satellite radar and microwave
techniques secure smart and reliable networks next generation networks devices circuits
signal image processing new emerging technologies having the central focus on recent trends
in communication electronics icce 2020 in addition a few themes based on special sessions
have also been conducted in icce 2020 the objective of the book resulting from the 4th
international conference on recent trends in communication electronics icce 2020 is to provide
a resource for the study and research work for an interested audience comprising of
researchers students audience and practitioners in the areas of communications computing
systems

this text offers a comprehensive introduction to a wide relevant array of topics in analog
electronics it is intended for students pursuing courses in electrical electronics computer and
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related engineering disciplines beginning with a review of linear circuit theory and basic
electronic devices the text moves on to present a detailed practical understanding of many
analog integrated circuits the most commonly used analog ic to build practical circuits is the
operational amplifier or op amp its characteristics basic configurations and applications in the
linear and nonlinear circuits are explained modern electronic systems employ signal
generators analog filters voltage regulators power amplifiers high frequency amplifiers and
data converters commencing with the theory the design of these building blocks is thoroughly
covered using integrated circuits the development of microelectronics technology has led to a
parallel growth in the field of micro electromechanical systems mems and nano
electromechanical systems nems the ic sensors for different energy forms with their
applications in mems components are introduced in the concluding chapter several computer
based simulations of electronic circuits using pspice are presented in each chapter these
examples together with an introduction to pspice in an appendix provide a thorough coverage
of this simulation tool that fully integrates with the material of each chapter the end of chapter
problems allow students to test their comprehension of key concepts the answers to these
problems are also given

written in plain language fundamentals of power electronics sets forth the basic principles of
power electronics starting with the various types of devices protection and series and parallel
operation of silicon controlled rectifiers it details all the aspects of power electronics essential
to building a strong foundation for the further study and practice of industrial or power
electronics engineering the author devotes considerable attention to a wide variety of
applications from ac and dc motors heating and welding to hvdc transmission and thyristor
controlled electrical drives fundamentals of power electronics is filled with diagrams that
clarify the concepts presented each chapter includes sections containing numerous examples
and short questions with answers an appendix furnishes a series of power electronics
experiments that explore scr characteristics ujt firing circuits voltage and current
commutation triac characteristics and the rc triggering scheme of scr

power electronics is a field which combines power electric power electronics and control
systems power engineering deals with the static and rotating power equipment for the
generation transmission and distribution of electric power electronics deals with the study of
solid state semiconductor power devices and circuits for power conversion to meet the desired
control objectives to control the output voltage and output power power electronics may be
defined as the subject of applications of solid state power semiconductor devices thyristors for
the control and conversion of electric power power electronics deals with the study and design
of thyristorised power controllers for a variety of applications like heat control light
illumination control motor control ac dc motor drives used in industries high voltage power
supplies vehicle propulsion systems and high voltage direct current hvdc transmission

4 Industrial Electronics Lecture Notes



Industrial Electronics Lecture Notes

this book features selected high quality papers presented at the 2024 international conference
on electrical and electronics engineering iceee 2024 jointly organized by adsrs education and
research and swinburne university of technology melbourne australia during september 11 12
2024 at advanced technologies centre swinburne university of technology 427 451 burwood rd
hawthorn vic 3122 the book covers electrical engineering topics power and energy including
renewable energy power electronics and applications control and automation and
instrumentation and book two covers the areas of robotics artificial intelligence and iot
electronics devices circuits and systems wireless and optical communication rf and
microwaves vlisi and signal processing and others the book brings both single and
multidisciplinary research on these topics to provide the most up to date information in one
place the book offers an asset for researchers from both academia and industries involved in
advanced studies

the book opens a magic miniature world of electronics to the reader the book addresses what
small means in terms of electronics and what clean means in terms of modern electronic
technology consequently the reader understands why the most advanced civilization of the
ancient world the egyptians was not capable to do electronics the book also discusses
functionalities of the low voltage electronic components with the aim to implement them in
electronic circuit design at the same time it also opens the space of electronic component
design to the readers be it discrete or integrated the book has an introduction section 11
chapters an appendix index and list of literature appendix a discusses a set of solved
problems appendix b presents spice simulation examples and appendix ¢ presents component
numbering in marketing environment
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