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  Data Converters Franco Maloberti,2007-02-22 This book is the first
graduate-level textbook presenting a comprehensive treatment of Data
Converters. The advancement of digital electronics urged the availability of
a still missing support for teaching and self-learning analog-digital
interfaces at many levels: the specification, the conversion methods and
architectures, the circuit design and the testing. This book, after the
necessary study of the background theoretical elements, covers aspects and
provide elements for a deep and comprehensive knowledge. The breath and the
level of details of topics is enhanced by introductory material in each
chapter and the use of many examples, most of them in the form of computer
behavioral simulations. The examples and the end-of-chapter problems help in
understanding and favor self-practice using tools that are effective for
training and for design activity. Data Converters is a textbook that is also
essential for engineering professionals as it was written for responding to a
shortage of organically organized material on the topic. The book assumes a
solid background in analog and digital circuits as well as a working
knowledge of simulation tools for circuit and behavioral analysis. A
background on statistical analysis is also helpful, though not strictly
necessary. Coverage of all the basic elements essential for a clear
understanding of sampling, quantization, noise in sampled-data systems and
mathematical tools for sampled-data linear systems Comprehensive definition
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of the parameters used to specify data converters and necessary for
understanding product data sheets Coverage of all the architectures used in
Nyquist-rate data converters and detailed study of features, limits and
design techniques Detailed study of oversampled and Sigma-Delta converters
with simulation examples and use of spectra and histograms for a clear
understanding of features and limit if the noise shaping Coverage of digital
correction and calibration techniques for enhancing performances Use of
theory and intuitive views to explain circuits and systems operation and
limits Coverage of testing methods and description of the data processing
used for testing and characterization Extensive use of Simulink and Matlab in
examples and problem sets to assist reader comprehension and favor deeper
study
  Power Electronic Converters Teuvo Suntio,Tuomas Messo,Joonas
Puukko,2017-12-26 Filling the need for a reference that explains the behavior
of power electronic converters, this book provides information currently
unavailable in similar texts on power electronics. Clearly organized into
four parts, the first treats the dynamics and control of conventional
converters, while the second part covers the dynamics and control of DC-DC
converters in renewable energy applications, including an introduction to the
sources as well as the design of current-fed converters applying duality-
transformation methods. The third part treats the dynamics and control of
three-phase rectifiers in voltage-sourced applications, and the final part
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looks at the dynamics and control of three-phase inverters in renewable-
energy applications. With its future-oriented perspective and advanced,
first-hand knowledge, this is a prime resource for researchers and practicing
engineers needing a ready reference on the design and control of power
electronic converters.
  Non-Isolated DC-DC Converters for Renewable Energy Applications Frede
Blaabjerg,Mahajan Sagar Bhaskar,Sanjeevikumar Padmanaban,2021-04-23
Photovoltaic (PV) energy generation is an excellent example of large-scale
electric power generation through various parallel arrangements of small
voltage-generating solar cells or modules. However, PV generation systems
require power electronic converters system to satisfy the need for real-time
applications or to balance the demand for power from electric. Therefore, a
DC-DC power converter is a vital constituent in the intermediate conversion
stage of PV power. This book presents a comprehensive review of various non-
isolated DC-DC power converters. Non-isolated DC-DC converters for renewable
energy system (RES) application presented in this book 1st edition through a
detailed original investigation, obtained numerical/experimental results, and
guided the scope to design new families of converters: DC-DC multistage power
converter topologies, Multistage X-Y converter family, Nx IMBC (Nx
Interleaved Multilevel Boost Converter), Cockcroft Walton (CW) Voltage
Multiplier-Based Multistage/Multilevel Power Converter (CW-VM-MPC) converter
topologies, and Z-source and quasi Z-source. Above solutions are discussed to
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show how they can achieve the maximum voltage conversion gain ratio by
adapting the passive/active component within the circuits. For assessment, we
have recommended novel power converters through their functionality and
designs, tested and verified by numerical software. Further, the hardware
prototype implementation is carried out through a flexible digital processor.
Both numerical and experimental results always shown as expected close
agreement with primary theoretical hypotheses. This book offers guidelines
and recommendation for future development with the DC-DC converters for RES
applications based on cost-effective, and reliable solutions.
  Soft-Switching Technology for Three-phase Power Electronics Converters
Dehong Xu,Rui Li,Ning He,Jinyi Deng,Yuying Wu,2021-12-09 Soft-Switching
Technology for Three-phase Power Electronics Converters Discover foundational
and advanced topics in soft-switching technology, including ZVS three-phase
conversion In Soft-Switching Technology for Three-phase Power Electronics
Converters, an expert team of researchers delivers a comprehensive
exploration of soft-switching three-phase converters for applications
including renewable energy and distribution power systems, AC power sources,
UPS, motor drives, battery chargers, and more. The authors begin with an
introduction to the fundamentals of the technology, providing the basic
knowledge necessary for readers to understand the following articles. The
book goes on to discuss three-phase rectifiers and three-phase grid
inverters. It offers prototypes and experiments of each type of technology.
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Finally, the authors describe the impact of silicon carbide devices on soft-
switching three-phase converters, studying the improvement in efficiency and
power density created via the introduction of silicon carbide devices.
Throughout, the authors put a special focus on a family of zero-voltage
switching (ZVS) three-phase converters and related pulse width modulation
(PWM) schemes. The book also includes: A thorough introduction to soft-
switching techniques, including the classification of soft-switching for
three phase converter topologies, soft-switching types and a generic soft-
switching pulse-width-modulation known as Edge-Aligned PWM A comprehensive
exploration of classical soft-switching three-phase converters, including the
switching of power semiconductor devices and DC and AC side resonance
Practical discussions of ZVS space vector modulation for three-phase
converters, including the three-phase converter commutation process In-depth
examinations of three-phase rectifiers with compound active clamping circuits
Perfect for researchers, scientists, professional engineers, and
undergraduate and graduate students studying or working in power electronics,
Soft-Switching Technology for Three-phase Power Electronics Converters is
also a must-read resource for research and development engineers involved
with the design and development of power electronics.
  Pulse-Width Modulated DC-DC Power Converters Marian K.
Kazimierczuk,2015-08-13 PWM DC-DC power converter technology underpins many
energy conversion systems including renewable energy circuits, active power
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factor correctors, battery chargers, portable devices and LED drivers.
Following the success of Pulse-Width Modulated DC-DC Power Converters this
second edition has been thoroughly revised and expanded to cover the latest
challenges and advances in the field. Key features of 2nd edition: Four new
chapters, detailing the latest advances in power conversion, focus on: small-
signal model and dynamic characteristics of the buck converter in continuous
conduction mode; voltage-mode control of buck converter; small-signal model
and characteristics of the boost converter in the discontinuous conduction
mode and electromagnetic compatibility EMC. Provides readers with a solid
understanding of the principles of operation, synthesis, analysis and design
of PWM power converters and semiconductor power devices, including wide band-
gap power devices (SiC and GaN). Fully revised Solutions for all end-of-
chapter problems available to instructors via the book companion website.
Step-by-step derivation of closed-form design equations with illustrations.
Fully revised figures based on real data. With improved end-of-chapter
summaries of key concepts, review questions, problems and answers,
biographies and case studies, this is an essential textbook for graduate and
senior undergraduate students in electrical engineering. Its superior
readability and clarity of explanations also makes it a key reference for
practicing engineers and research scientists.
  Impedance Source Power Electronic Converters Yushan Liu,Haitham Abu-
Rub,Baoming Ge,Frede Blaabjerg,Omar Ellabban,Poh Chiang Loh,2016-08-22
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Impedance Source Power Electronic Converters brings together state of the art
knowledge and cutting edge techniques in various stages of research related
to the ever more popular impedance source converters/inverters. Significant
research efforts are underway to develop commercially viable and technically
feasible, efficient and reliable power converters for renewable energy,
electric transportation and for various industrial applications. This book
provides a detailed understanding of the concepts, designs, controls, and
application demonstrations of the impedance source converters/inverters. Key
features: Comprehensive analysis of the impedance source converter/inverter
topologies, including typical topologies and derived topologies. Fully
explains the design and control techniques of impedance source
converters/inverters, including hardware design and control parameter design
for corresponding control methods. Presents the latest power conversion
solutions that aim to advance the role of power electronics into industries
and sustainable energy conversion systems. Compares impedance source
converter/inverter applications in renewable energy power generation and
electric vehicles as well as different industrial applications. Provides an
overview of existing challenges, solutions and future trends. Supported by
calculation examples, simulation models and results. Highly accessible, this
is an invaluable resource for researchers, postgraduate/graduate students
studying power electronics and its application in industry and renewable
energy conversion as well as practising R&D engineers. Readers will be able
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to apply the presented material for the future design of the next generation
of efficient power electronic converters/inverters.
  CMOS Integrated Analog-to-Digital and Digital-to-Analog Converters Rudy J.
van de Plassche,2013-04-17 CMOS Integrated Analog-to-Digital and Digital-to-
Analog Converters describes in depth converter specifications like Effective
Number of Bits (ENOB), Spurious Free Dynamic Range (SFDR), Integral Non-
Linearity (INL), Differential Non-Linearity (DNL) and sampling clock jitter
requirements. Relations between these specifications and practical issues
like matching of components and offset parameters of differential pairs are
derived. CMOS Integrated Analog-to-Digital and Digital-to-Analog Converters
describes the requirements of input and signal reconstruction filtering in
case a converter is applied into a signal processing system. CMOS Integrated
Analog-to-Digital and Digital-to-Analog Converters describes design details
of high-speed A/D and D/A converters, high-resolution A/D and D/A converters,
sample-and-hold amplifiers, voltage and current references, noise-shaping
converters and sigma-delta converters, technology parameters and matching
performance, comparators and limitations of comparators and finally testing
of converters.
  DC—DC Converters for Future Renewable Energy Systems Neeraj
Priyadarshi,Akash Kumar Bhoi,Ramesh C. Bansal,Akhtar Kalam,2021-09-27 The
book presents the analysis and control of numerous DC-DC converters widely
used in several applications such as standalone, grid integration, and motor
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drives-based renewable energy systems. The book provides extensive simulation
and practical analysis of recent and advanced DC-DC power converter
topologies. This self-contained book contributes to DC-DC converters design,
control techniques, and industrial as well as domestic applications of
renewable energy systems. This volume will be useful for
undergraduate/postgraduate students, energy planners, designers, system
analysis, and system governors.
  Advanced Power Electronics Converters Euzeli dos Santos,Edison R. da
Silva,2014-11-24 This book covers power electronics, in depth, by presenting
the basic principles and application details, which can be used both as a
textbook and reference book. Introduces a new method to present power
electronics converters called Power Blocks Geometry (PBG) Applicable for
courses focusing on power electronics, power electronics converters, and
advanced power converters Offers a comprehensive set of simulation results to
help understand the circuits presented throughout the book
  Phase Converters for Operation of Three-phase Motors from Single-phase
Power L. H. Soderholm,1972
  High Voltage Thermionic Converters General Motors Corporation. Allison
Division,D. L. Dresser,1964 Several emitter materials, tantalum, tungsten and
rhenium, and two emitter geometries, planar and excess area were evaluated in
a flexible laboratory thermionic converter design. Results are reported from
six converters that were tested for a total of 1070 hr. Experimental results
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from the excess area emitter converters did not exhibit the current
enhancement observed in multicapillary and slotted emitter converters
developed on a previous Air Force contract. While the electron currents in
the passive mode at relatively low cesium pressure were in qualitative
agreement with theory, the actual current densities obtained were not high
enough to produce practical power densities at high output voltage. The
method of emitter fabrication which used a niobium braze material appears to
be a primary reason for the low performance.
  Design and Control of Power Converters 2020 Manuel Arias,2021-06-04 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
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industrial equipment or to increase their knowledge in specific fields.
  Laboratory Manual for Pulse-Width Modulated DC-DC Power Converters Marian
K. Kazimierczuk,Agasthya Ayachit,2015-10-26 Designed to complement a range of
power electronics study resources, this unique lab manual helps students to
gain a deep understanding of the operation, modeling, analysis, design, and
performance of pulse-width modulated (PWM) DC-DC power converters. Exercises
focus on three essential areas of power electronics: open-loop power stages;
small-signal modeling, design of feedback loops and PWM DC-DC converter
control schemes; and semiconductor devices such as silicon, silicon carbide
and gallium nitride. Meeting the standards required by industrial employers,
the lab manual combines programming language with a simulation tool designed
for proficiency in the theoretical and practical concepts. Students and
instructors can choose from an extensive list of topics involving simulations
on MATLAB, SABER, or SPICE-based platforms, enabling readers to gain the most
out of the prelab, inlab, and postlab activities. The laboratory exercises
have been taught and continuously improved for over 25 years by Marian K.
Kazimierczuk thanks to constructive student feedback and valuable suggestions
on possible workroom improvements. This up-to-date and informative teaching
material is now available for the benefit of a wide audience. Key features:
Includes complete designs to give students a quick overview of the
converters, their characteristics, and fundamental analysis of operation.
Compatible with any programming tool (MATLAB, Mathematica, or Maple) and any
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circuit simulation tool (PSpice, LTSpice, Synopsys SABER, PLECS, etc.). Quick
design section enables students and instructors to verify their design
methodology for instant simulations. Presents lab exercises based on the most
recent advancements in power electronics, including multiple-output power
converters, modeling, current- and voltage-mode control schemes, and power
semiconductor devices. Provides comprehensive appendices to aid basic
understanding of the fundamental circuits, programming and simulation tools.
Contains a quick component selection list of power MOSFETs and diodes
together with their ratings, important specifications and Spice models.
  Design of Three-phase AC Power Electronics Converters Fei "Fred" Wang,Zheyu
Zhang,Ruirui Chen,2023-11-08 DESIGN OF THREE-PHASE AC POWER ELECTRONICS
CONVERTERS Comprehensive resource on design of power electronics converters
for three-phase AC applications Design of Three-phase AC Power Electronics
Converters contains a systematic discussion of the three-phase AC converter
design considering various electrical, thermal, and mechanical subsystems and
functions. Focusing on establishing converter components and subsystems
models needed for the design, the text demonstrates example designs for these
subsystems and for the whole three-phase AC converters considering
interactions among subsystems. The design methods apply to different
applications and topologies. The text presents the basics of the three-phase
AC converter, its design, and the goal and organization of the book, focusing
on the characteristics and models important to the converter design for
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components commonly used in three-phase AC converters. The authors present
the design of subsystems, including passive rectifiers, inverters and active
rectifiers, electromagnetic interference (EMI) filters, thermal management
system, control and auxiliaries, mechanical system, and application
considerations, and discuss design optimization, which presents methodology
to achieve optimal design results for three-phase AC converters. Specific
sample topics covered in Design of Three-phase AC Power Electronics
Converters include: Models and characteristics for devices most commonly used
in three-phase converters, including conventional Si devices, and emerging
SiC and GaN devices Models and selection of various capacitors;
characteristics and design of magnetics using different types of magnetic
cores, with a focus on inductors Optimal three-phase AC converter design
including design and selection of devices, AC line inductors, DC bus
capacitors, EMI filters, heatsinks, and control. The design considers both
steady-state and transient conditions Load and source impact converter
design, such as motors and grid condition impacts For researchers and
graduate students in power electronics, along with practicing engineers
working in the area of three-phase AC converters, Design of Three-phase AC
Power Electronics Converters serves as an essential resource for the subject
and may be used as a textbook or industry reference.
  Average Current-Mode Control of DC-DC Power Converters Marian K.
Kazimierczuk,Dalvir K. Saini,Agasthya Ayachit,2022-03-14 AVERAGE CURRENT-MODE
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CONTROL OF DC-DC POWER CONVERTERS An authoritative one-stop guide to the
analysis, design, development, and control of a variety of power converter
systems Average Current-Mode Control of DC-DC Power Converters provides
comprehensive and up-to-date information about average current-mode control
(ACMC) of pulse-width modulated (PWM) dc-dc converters. This invaluable one-
stop resource covers both fundamental and state-of-the-art techniques in
average current-mode control of power electronic converters???featuring novel
small-signal models of non-isolated and isolated converter topologies with
joint and disjoint switching elements and coverage of frequency and time
domain analysis of controlled circuits. The authors employ a systematic
theoretical framework supported by step-by-step derivations, design
procedures for measuring transfer functions, challenging end-of-chapter
problems, easy-to-follow diagrams and illustrations, numerous examples for
different power supply specifications, and practical tips for developing
power-stage small-signal models using circuit-averaging techniques. The text
addresses all essential aspects of modeling, design, analysis, and simulation
of average current-mode control of power converter topologies, such as buck,
boost, buck-boost, and flyback converters in operating continuous-conduction
mode (CCM). Bridging the gap between fundamental modeling methods and their
application in a variety of switched-mode power supplies, this book:
Discusses the development of small-signal models and transfer functions
related to the inner current and outer voltage loops Analyzes inner current
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loops with average current-mode control and describes their dynamic
characteristics Presents dynamic properties of the poles and zeros, time-
domain responses of the control circuits, and comparison of relevant modeling
techniques Contains a detailed chapter on the analysis and design of control
circuits in time-domain and frequency-domain Provides techniques required to
produce professional MATLAB plots and schematics for circuit simulations,
including example MATLAB codes for the complete design of PWM buck, boost,
buck-boost, and flyback DC-DC converters Includes appendices with design
equations for steady-state operation in CCM for power converters, parameters
of commonly used power MOSFETs and diodes, SPICE models of selected MOSFETs
and diodes, simulation tools including introductions to SPICE, MATLAB, and
SABER, and MATLAB codes for transfer functions and transient responses
Average Current-Mode Control of DC-DC Power Converters is a must-have
reference and guide for researchers, advanced graduate students, and
instructors in the area of power electronics, and for practicing engineers
and scientists specializing in advanced circuit modeling methods for various
converters at different operating conditions.
  Power Converters for Electric Vehicles L. Ashok Kumar,S. Albert
Alexander,2020-12-10 Power Converters for Electric Vehicles gives an
overview, topology, design, and simulation of different types of converters
used in electric vehicles (EV). It covers a wide range of topics ranging from
the fundamentals of EV, Hybrid EV and its stepwise approach, simulation of
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the proposed converters for real-time applications and corresponding
experimental results, performance improvement paradigms, and overall
analysis. Drawing upon the need for novel converter topologies, this book
provides the complete solution for the power converters for EV applications
along with simulation exercises and experimental results. It explains the
need for power electronics in the improvement of performance in EV. This
book: Presents exclusive information on the power electronics of EV including
traction drives. Provides step-by-step procedure for converter design.
Discusses various topologies having different isolated and non-isolated
converters. Describes control circuit design including renewable energy
systems and electrical drives. Includes practical case studies incorporated
with simulation and experimental results. Power Converters for Electric
Vehicles will provide researchers and graduate students in Power Electronics,
Electric Drives, Vehicle Engineering a useful resource for stimulating their
efforts in this important field of the search for renewable technologies.
  Emerging Power Converters for Renewable Energy and Electric Vehicles Md
Rabiul Islam,Md Rakibuzzaman Shah,Mohd. Hasan Ali,2021-04-22 This book covers
advancements of power electronic converters and their control techniques for
grid integration of large-scale renewable energy sources and electrical
vehicles. Major emphasis are on transformer-less direct grid integration,
bidirectional power transfer, compensation of grid power quality issues, DC
system protection and grounding, interaction in mixed AC/DC system, AC and DC
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system stability, magnetic design for high-frequency high power density
systems with advanced soft magnetic materials, modelling and simulation of
mixed AC/DC system, switching strategies for enhanced efficiency, and
protection and reliability for sustainable grid integration. This book is an
invaluable resource for professionals active in the field of renewable energy
and power conversion.
  Logarithmic Voltage-to-Time Converter for Analog-to-Digital Signal
Conversion Mauro Santos,Jorge Guilherme,Nuno Horta,2019-04-05 This book
presents a novel logarithmic conversion architecture based on cross-coupled
inverter. An overview of the current state of the art of logarithmic
converters is given where most conventional logarithmic analog-to-digital
converter architectures are derived or adapted from linear analog-to-digital
converter architectures, implying the use of analog building blocks such as
amplifiers. The conversion architecture proposed in this book differs from
the conventional logarithmic architectures. Future possible studies on
integrating calibration in the voltage to time conversion element and work on
an improved conversion architecture derived from the architecture are also
presented in this book.
  Designing Impedance Networks Converters Guidong Zhang,Bo Zhang,Zhong
Li,2017-07-22 Research and application of impedance network converters are
very popular in recent years, but it still lacks of understanding of and
guidelines of impedance networks application, therefore, there is quiet a
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large potential market about impedance networks converters. This book can
serve as a teaching material for graduates and guidelines for engineers as
designing an impedance source converter. The main purpose of this book is to
understand impedance networks of nonlinear switch circuits and impedance
networks matching, which will further put forward understanding of all power
converters in view of impedance networks. Taking the impedance network
matchings into account leads to a set of criteria for designing an impedance
source converter, which is to replace the traditional tedious, manual and
experience-dependent design methods.
  Effectiveness of Catalytic Converters on Diesel Engines Used in Underground
Mining B. T. McClure,K. J. Baumgard,1988

Converter Book Review: Unveiling the Power of Words

In a world driven by information and connectivity, the ability of words has
be more evident than ever. They have the ability to inspire, provoke, and
ignite change. Such is the essence of the book Converter, a literary
masterpiece that delves deep into the significance of words and their effect
on our lives. Written by a renowned author, this captivating work takes
readers on a transformative journey, unraveling the secrets and potential
behind every word. In this review, we shall explore the book is key themes,



20

examine its writing style, and analyze its overall affect readers.
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