2006 IEEE Power Electronics
Specialists Conference

18 - 22 June 2006

Jeju, Korea

Volume 1 of 7



Copyright © 2006 Institute of Electrical and Electronics Engineers, Inc.

Copyright and Reprint Permission:

Abstracting 1s permitted with credit to the source. Libraries are permitted to photocopy beyond
the limit of U.S. copyright law for private use of patrons those articles in this volume that carry
a code at the bottom of the first page, provided the per-copy fee indicated in the code is paid
through Copyright Clearance Center, 222 Rosewood Drive, Danvers, MA 01923. For other
copying, reprint or republication permission, write to [EEE Copyrights Manager, IEEE
Operations Center, 445 Hoes Lane, P.O. Box 1331, Piscataway,NJ 08855-1331. All rights
reserved.

IEEE Catalog Number: 06CH37819
ISBN: 0-7803-9716-9
ISSN:  0275-9306
Library of Congress Number:  80-646675



TABLE OF CONTENTS

Optically-triggered Power Transistor (OTPT) for Fly-by-light (FBL) and EMI-susceptible Power Electronics . . .................... 1
Sudip K. Mazumder, Tirthajyoti Sarkar

A High-Temperature Multichip Power Module (MCPM) Inverter utilizing Silicon Carbide

(SiC) and Silicon on Insulator (SOI) ElectroniCs. . . .. ... .. 9
Jared M. Hornberger , Edgar Cilio, Roberto M. Schupbach, Alexander B. Lostetter, H. Alan Mantooth

Magnetic Saturation in Transformers used for a Self-Commutated BTB System with Ride-Through Capability during Voltage Sags ... 16
Makoto Hagiwara, Phuong Viet Pham, Hirofumi Akagi

MVRC and Its Tolerance Analysis For Microprocessor Power Management . .. ........... ... i, 22
Xin Zhang, Alex Huang
An Active-Clamped Buck Converter for 12V VRM Application . .. ... ... 29

Yu Ma, Xiaogao Xie, Zhaoming Qian

A Novel Distributed Interleaving Scheme to achieve Scalable Phase Design For Microprocessor Power Management. ... ........ .. 34
Xin Zhang, Alex Huang

Reduction of the Switching Frequency and the Number of Phases in multiphase VRM by

applying Linear — Non — Linear CONtrol . . . ... ..o e e e e 41
J. Quintero, M. Sanz, A. Ldzaro, C. Ferndndez, A. Barrado

High Precision Load Current Sensing using On-Line Calibration of Trace Resistance in VRM Applications . ..................... 47
Gabriel Eirea, Seth R. Sanders

Applying an FPGA-counter-based control strategy to multiple SR outputs of a forward converter .............................. 53
K. I Hwu, Y. T. Yau

Design of an Accurately Regulated Multiple Output ZVS DC/DC CONVEITEr . . . ..o\ttt e e et e 57
Yanjun Zhang, Dehong Xu, Min Chen, Yu Han, Feng He

Digital Combination of Buck and Boost Converters to Control a Positive Buck-Boost Converter .. ............................ 63
Arindam Chakraborty, Alireza Khaligh ,Ali Emadi, Arthur Pfaelzer

Topology and Analysis of a New Resonant Gate Driver. ... ... ... . e 69
Zhiliang Zhang, Zhihua Yang, Sheng Ye, Yan-Fei Liu

Control-Loop Design for Three-loop Voltage Regulators With Adaptive Voltage Position Control .. ............................ 76
Xiaogao Xie, Junming Zhang, Yu Ma, Zhaoming Qian

DCR Current Sensing Method for Achieving Adaptive Voltage Positioning(AVP) in Voltage Regulators with Coupled Inductors . . . .. 81
Yan Dong, Ming Xu, Fred C. Lee

A Novel Current Mode Variable Frequency Control for DC-DC Converters with Adaptive Voltage Positioning. . .................. 88
Xiaoming Duan, Jinseok Park, Alex Q. Huang

A Pulsewidth Modulation Based Integral Sliding Mode Current Controller for Boost Converters .. ............................. 93
Siew-Chong Tan, Y. M. Lai, Chi K. Tse, Chi Kin Wu

High Performance Digital Control Algorithms for DC-DC Converters Based on the Principle of Capacitor Charge Balance .. ... ... 100
Guang Fengl, Eric Meyer, Yan-Fei Liu

Current Mode PWM Controller for a 42V/14V bidirectional DC/DC COonverter. ... ...... ..ot 107
Chang-Gyu Yoo, Woo-Cheol Lee, KyuChan Lee, Inyoung Suh

Study on the Criterion and Design Technique of Integrated Magnetics ... .. ... .. . . . e 113

Zheng Feng, , Pei Yun-qing,Yang Xu, Wang Zhao-an

Boundary Control of Boost Converters Using State-Energy Plane. .. ... ... ... .. 118
Ting-ting Song, Henry S.H. Chung

A versatile semi-empirical PSpice fluorescent lamp model. . ... ... . 125
Wei Yan, Eugene Tam, S.Y.R. Hui

Closed-Loop Control Design for a Three-Level Three-Phase Neutral-Point-Clamped

Inverter Using the Optimized Nearest-Three Virtual-Space-Vector Modulation . ........ ... .. ... .. .. . . i, 132
S. Busquets-Monge, J. D. Ortega, J. Bordonau, J. A. Beristdin, J. Rocabert

A Control Method for Improvement of Reliability in Fault Tolerant NPC Inverter System ... ........... ... ... .. ... ... ....... 139
Jae-Chul Lee, Tae-Jin Kim, Dae-Wook Kang, Dong-Seok Hyun

Detection and compensation of switch faults in a three level inverter . . ... ... .. . . . . 144
Edison R. da Silva, Wellington S. Lima, Antbnio S. de Oliveira Jr., Cursino B. Jacobina, Hubert Razik

Comparative Evaluation of Pulse-Width Modulation Strategies for Z-Source Neutral-Point-Clamped Inverter. . .................. 151
P. C. Loh, F. Blaabjerg, C. P. Wong

A Novel Control Strategy for Hybrid Multilevel INVerters . . ... ... ... e 158

Guoliang Zhou, Xinchun Shi, Yi Wang, Chao Fu

iii



Neutral point control in multi level converters applying novel modulation schemes. . .......... ... ... .. ... .. ... ... .. ... ..... 162
Christoph Haederli, Philippe Ladoux , Thierry Meynard , Guillaume Gateau , Anne-Marie Lienhardt

Generalized Formulation of Multilevel Selective Harmonic Elimination PWM: Case I -Non-Equal DC Sources . ................ 170
Mohamed S. A. Dahidah, Vassilios G. Agelidis

A Novel 4-Level Converter for High Speed SR Drive . .. ... 176
Jianing Liang, Dong-Hee Lee, Jin-Woo Ahn, Young-Joo An

Optimized Discontinuous PWM Algorithm With Variable Load Power Factor For Multilevel Inverters . ........................ 182
Nguyen Van Nho, Hong Hee Lee

Generalized Carrier PWM Algorithms For Multilevel Inverters With Unbalanced DC Voltages. .. ........... .. ... ... ... ... .... 189
Nguyen Van Nho, Hong Hee Lee

PWM control of a 5-level single-phase current-source inverter with controlled intermediate DC-link current. . .. ................. 196
Jianyu Bao, D. G. Holmes, Zhihong Bai, Zhongchao Zhang, Dehong Xu

Novel On-Line Step Pulse PWM Algorithm For Cascade Multilevel Inverters .. ............ ... .. .. . i, 202

Nguyen Van Nho, Phan Quoc Dzung, Hong Hee Lee

A Seven-Level Defined Selective Harmonic Elimination PWM Strategy . ... ... ... .. e 209
Vassilios G. Agelidis, Anastasios 1. Balouktsis

A model-based controller for the cascade h-bridge multilevel converter used as a shunt active filter. . .......................... 216
G. Escobar, M. F. Marténez-Montejano, P. R. Martinez-Rodriguez, M. Herndndez-Gomez

A Novel Switching Sequence Design for Five-Level NPC/H-Bridge Inverters with Improved Output Voltage Spectrum and

Minimized Device Switching Frequency. . . .. ... 221
Zhongyuan Cheng, Bin Wu

A Space Vector PWM Scheme to Reduce Common Mode Voltage for a Cascaded Multilevel Inverter .. ........................ 227
A.K. Gupta, A.M. Khambadkone

ANFIS-Based Controller with Fuzzy Supervisory Learning for Speed Control of 4-Switch Inverter Brushless DC Motor Drive. . . .. . 234
Abolfazl Halvaei Niasar, Abolfazl Vahedi, Hassan Moghbelli

Enhancing Performance of a Fuzzy Efficiency Optimizer for Induction Motor Drives. ............ ... .. ... . i .. 239
H. Sepahvand, Sh. Farhangi

Genetic Algorithm Optimization for High-Performance VSI-Fed Permanent Magnet Synchronous Motor Drives................. 244

Qiwei Cao, Liuchen Chang

A New Norm-Based Current Control Method for Energy-Efficient/

Wide-Speed-Range Drive of Salient-Pole Permanent-Magnet Synchronous Motors . . ........... ... . i i 251
Shinji Shinnaka

Two Reduced-order Stochastic State Observer Comparison Investigation based on LKFand SDL . ............ ... .. ... ... ..... 258
Ming Chuan Huang, A. J. Moses, F. Anayi, Juan Sagarduy

Reliability Assessment of MOtOr DIIVes . .. ..o e 264
K.J.P. Macken, I.t. Wallace, M.H.J. Bollen

Fast Initial Pole-Position Estimation for Non-Salient PM-LSM Based on Agreement of Two Reference Frames . ................. 271

Kozo Ide, Hyun-Soo Song, Mamoru Takaki, Shinya Morimoto, Seoung Ki-Sul

Eliminating Load Oscillation Effects for Rotor Eccentricity Detection In Closed-Loop Drive-Connected Induction Motors . ... ..... 278
Long Wu, Xianghui Huang, Thomas G. Habetler, Ronald G. Harley

A Nonintrusive Efficiency Estimation Method for In-Service Motor Testing

using a Modified Induction Motor Equivalent CIrcuit. . . . ... ... 285
Bin Lu, Thomas G. Habetler, Ronald G. Harley

A Study on Efficiency of Voltage Source and Current Source Converter Systems for Large Motor Drives. .. .................... 291
Yongsug Suh, Juergen Steinke, Peter Steimer

Comparison Between MRLS and MRAS Applied to a Speed Sensorless Induction Motor Drive. .............................. 298
Orlando Saccol Martins, Helder Tavares Camara, Hilton Abilio Griindling

Online Compensation of Detuning Effects in Vector Control Based on Adaptive Sensorless Rotor Thermal Model Identification. . . . . 304
Zhi Gao, Wei Qiao, Thomas G. Habetler, Ronald G. Harley

Sensorless PMSM drive with MRA S—based adaptive speed estimator. . . ... ... 310
Hossein Madadi Kojabadi, Liuchen Chang

Comparison of PM motor structures and sensorless control techniques for zero—speed rotor position detection .. ................. 315
Nicola Bianchi, Silverio Bolognani, Ji—-Hoon Jang, Seung—Ki Sul

Sensorless Control of BLDC Motors Using an Improved Low-cost Back EMF Detection Method . ............................ 322
Lei Zhang, Wei Xiao, Wenlong Qu

A Low Cost Utility Interactive Inverter for Residential Power Generation ... ........... ... .. . .. i, 329

Sangmin Jung, Youngsang Bae, Sewan Choi, Hyosung Kim

Modeling and design of multi-loop closed loop controller for Z-source inverter for Distributed Generation. . .................... 335
C. J. Gajanayake, D. Mahinda Vilathgamuwa, Poh Chiang Loh



PLL Algorithm for Power Generation Systems Robust to Grid Voltage Faults .. ... ... .. ... .. . . . .. 342
Adrian V. Timbus, Remus Teodorescu, Frede Blaabjerg, Marco Liserre, Pedro Rodriguez

Voltage Control of D-UPFC between a Clustered PV System and Distribution System . ... ........ ... ... ... .. ... ... .. ...... 349
Kyungsoo Lee, Hirotaka Koizumi, Kosuke Kurokawa

An Innovative, Efficient Current-Fed Push-Pull Grid Connectable Inverter for Distributed Generation Systems ... ............... 354
D. G. Holmes, P. Atmur, C. C. Beckett, M. P. Bull, W. Y. Kong, W. J. Luo, D. K. C. Ng, N. Sachchithananthan, P. W. Su,

D. P. Ware, P. Wrzos

A New Single-Phase PLL Structure Based on Second Order Generalized Integrator. ... .......... .. .. .. .. 361
Mihai Ciobotaru, Remus Teodorescu, Frede Blaabjerg

A New Hybrid Anti-Islanding Algorithm in Grid Connected Three-Phase Inverter System ... ......... ... ... .. ... ... .. ... .... 367
Jun Yin, Liuchen Chang, Chris Diduch

Optimal Design of Active Anti-islanding Method Using Digital PLL for Grid-connected Inverters.. .. ......... ... .. ... ... ...... 374
Youngseok Jung, Jacho Choi, Byunggyu Yu, Gwonjong Yu

Bi-directional Zero-Current-Switching Approach Applied for Energy Storage System Using Electric Double Layer Capacitor. . . . . .. 380
Tatsuto Kinjo, Tomonobu Senjyu, Junya Miyagi, Naomitsu Urasaki, Shigeyuki Sugimoto, Teruo Takagi

A Control Method of a Regenerative Power Storage System for Electric Machinery .......... .. ... .. ... ... .. ... .. ... ... .... 386
Kaoru Inoue, Kenji Ogata, Toshiji Kato

Characteristics of Smoothed-power Output Topology of Stand-alone Renewable Power System Using EDLC.................... 391
Yan Jia, Ryosuke Shibata, Naoki Yamamura, Muneaki Ishida

Reconfigurable Platform for Teaching Motor Control Algorithms . . .. ... ... e 398
Ossi Laakkonen, Kimmo Rauma, Mika Ikonen, Olli Pyrhonen

A Flexible and Inexpensive FPGA-Based Power Electronics and Drives Laboratory . .. .......... .. .. ... ... .. 402
Ted K.A. Brekken, Ned Mohan

E-Learning System for Power Electronics CONVEITEIS .. ... ... ..t e e e e 406

J. Marcos, C. Quintans, A. Nogueiras, J. Doval, A. Lago, C. Martinez-Pefialver

Design and Implementation of a Modular Interactive Inverter System as Teaching Project ... ....... .. ... .. ... ... ... .. ... .... 412
Christian P. Dick , Heinz van der Broeck, Sebastian A. Richter, Simon Prousch, Thomas A. Pollok,

Gregor P. Hadyk, Ibrahim Tezcan, Jie Shen, Christoph Weissbacher, Sascha Schulte, Rik W. De Doncker

Multirate Analysis Method of a Power Electronic Converter by Circuit Partitioning .. ............ ... ... . . .. 419
Toshiji Kato, Kaoru Inoue, Takayuki Fukutani, Yoshinori Kanda

Modeling and Dynamics of a Single-Stage Three-level Resonant AC/DC Converter

Operating with Combined Variable Frequency & PWM Control .. ... ... .. e 426
Mohammed S. Agamy, Praveen K. Jain

Development of a New Mathematical Model of Three Phase PWM Boost Rectifier

Under Unbalanced Supply Voltage Operating Conditions. .. ... .. ... e s 432
Xinhui Wu, Sanjib K. Panda, Jianxin Xu

The analysis of the characteristics of the inverter with rectifier load using a nonlinear rectifier model .......................... 439
Min Chen, Zhaoming Qian, XiaoMing Yuan

Performance Analysis of Random Pulse-Width Modulated Z-Source Inverter with Reduced Common Mode Switching. ... ........ 445
F. Gao, P. C. Loh, D. M. Vilathgamuwa, F. Blaabjerg

The Analysis of A Novel Dead-Time Generation and Compensation method for 2-level PWM Topology........................ 452
B. Zhou, W.H. Lau, Henry Chung

Modeling and Simulation of AC-DC-AC Converter System for MW-Level Direct-Drive Wind Turbine grid Interface ............. 457
Chuanwei Yang, Hui Liang, Jiuchun Jiang

Simulation of A Direct Torque Controlled PMSM Drive Incorporating Structural and Saturation Saliencies . .................... 461
Ying Yan, Jianguo Zhu

Evaluation of electromagnetic actuator analysis . . .. ... ... 467
Pavol Bauer, Jan Sitar

Torque Harmonic Compensation in a Synchronous Reluctance Motor. . .. ... ... .. .. i 473
Nicola Bianchi, Silverio Bolognani, Diego Bon, Michele Dai Pré

A Fast Design Technique of SRM using Combined CAD and Genetic Algorithm. .. ... .. ... .. . .. . . .. .. . . ... 479
Tae-Hyoung Kim, Jin-Woo Ahn

100% Efficient Converter, Is This PosSible? . . . .. . 484

Yang Gao, Alex Q. Huang

Behavioral Modeling of Multi-Output DC-DC Converters for Large-Signal Simulation of Distributed Power Systems . ............ 489
J. A. Oliver, R. Prieto, V. Romero, J. A. Cobos

Design, Analysis and Modeling of an Optimized Fuzzy Control Algorithm for Synchronous

Multiphase DC-DC Converters in Automotive Applications. . .. .. ... ... 495
L. J. Alvarez, A. Nogueiras, A. Lago, J. Doval, J. Marcos, L. E. Eguizdbal, C. Martinez-Pefialver



Modeling and Examination of Class-E DC-DC Converter using Piezoelectric Transformer for Automotive Applications ........... 501
P. Dong, KW.E. Cheng, S. L. Ho, Y. Lu, J. M. Yang, K. W.Kwok, K.F . Kwok, W.F.Choi

The Power Model of PT and Decomposition Analytic Approach for PT Converter. . ........... ... . ... . . .. 507
Weiping Zhang, Yaai Chen, Jing Cao, Yuanchao Liu, Xiaoqiang Zhang

A Space Vector Modulated Multi-Module Converter for Back-to-Back HVDC System ... .......... ... i 512
M. Saeedifard, H. Nikkhajoeiy, R. Iravani

A Novel Distributed Flexible AC Transmission System Controller Based on Active Variable Inductance (AVI)................... 518
Gaidi Ning, Shijie He, Yue Wang, Lei Yao, Zhaoan Wang

High voltage pulse power implementation using IGBT stacks . . ... ... .. 522
Jong-Hyun Kim, Myung-Hyo Ryu, Byung-Duk Min, Ju-Won Baek, Jong-Soo Kim, Geun-Hie Rim

Development of Surface Myoelectric Sensor for Myoelectric Hand Prosthesis. .. .......... ... ... . .. . . 527
Gi-Won Choi, Gyu-Ha Choe, In-Hyuk Moon, Mu-Seong Mun

Design and Performance of Linear Biomechanical Energy Conversion Devices. ... ... ... .. 532
Penglin Niu, Patrick Chapman

Various Current-Sharing Controllers for Current-Sharing Interface Circuits .. ... ... ... . s 538
Yi Chen, David Ki-Wai Cheng, Yim-Shu Lee

Fault Tolerant DC-Link Single-Phase to Single-Phase Converter. . . ... ... ... e 545
C. B. Jacobina, E. C. dos Santos Jr., I. S. de Freitas, E. R. C. da Silva, T. M. Oliveira, M. B. R. Correa

PLL-less one cycle controlled bi-directional high power factor ac to dc converter .. ......... ... .. .. ... . . i 552
Dharmraj V. Ghodke, B.G.Fernandes, Kishore Chatterjee

Novel Test Bed for Induction Heating Power Supplies. . . ... ... 558
V. Esteve, J. Jorddn, E. J. Dede, E. Sanchis-Kilders, E. Maset

High Efficiency PFC Converter with Clamp-mode Soft Switching. .. ... .. . . i 561

Xinke Wu, Junming Zhang, Yu Ma, Zhaoming Qian
DC-Link Single-Phase to Single-Phase Half-Bridge Converter Operating with Reduced Capacitor Current and AC Capacitor Power . 568
C. B. Jacobina, I. S. de Freitas, E. C. dos Santos Jr., E. R. C. da Silva, T. M. Oliveira

A switched-capacitor (SC) AC-DC or AC-AC converter with arbitrarily output voltage using the same circuit configuration ... ..... 575
Shinya Terada, Ichirou Oota, Kei Eghchi, Fumio Ueno

Interleaved PFC Boost Converter with Intrinsic Voltage-Doubler Characteristic. . ........... ... .. .. i 579
Yungtaek Jang, Milan M. Jovanovig

Flatness based control of the VIENNA -rectifier allowing for reactive power compensation. . ............. ... .. ... oo, 586
Karsten Todtermuschke, Albrecht Gensior, Joachim Rudolph, Jens Weber, Henry Giildner

Simple ZVT PWM Single-Phase Rectifier with Reduced Conduction Loss and Unity Power Factor. . .......................... 591
In-Dong Kim, Eui-Cheol Nho, Seong Hun Choi, Jih-Sheng Lai

Design of a Soft Switched 6kW Battery Charger for Traction Applications. . . ... . .. e 598
B. P. McGrath, D. G. Holmes, P. McGoldrick, A. Mclver

Applying an LCL-filter to a four-wire active power filter. . . ... ... . 605
Sami Pettersson, Mika Salo, Heikki Tuusa

The topology and control of a new hybrid power filter. . . .. ... .. . 612

Tao Qian, Liu kaipei, Zha Xiaoming, Chen Qiongqiong
Design of a Transformerless Shunt Hybrid Filter Integrated into a Three-Phase Diode Rectifier............................... 618
Wiroj Tangtheerajaroonwong, Takaaki Hatada, Keiji Wada, Hirofumi Akagi

Current-Source Active Power Filter with an Optimal DC Current Control ... ... ... .. . 625
Mika Salo, Sami Pettersson

Analysis and Elimination Method of the Influence of Supply Voltage Fluctuation

on Shunt Active Power Filter De-link Voltage. . . . .. . 629
Wu Longhui, Zhuo Fang, Zhang Pengbo, Li Hongyu, Wang Zhaoan

A Novel Control Method for Active Power Filter Considering Harmonic Voltage in Power Source. ... ......................... 634
Qing Fu, Geng Yang

A Parallel-APF System with Current Sharing Controller and Load-Path Control Center to Improve Dynamic Response

and Achieve Weighting Current DistribUtiON. . . . . .. .. 640
H.-S. Nien, T.-F. Wu, H.-M. Hsieh, C.-L. Shen
Analysis and Design of Fully Digital and Direct Current Controlled Voltage Source Converters Connected to the Grid . ........... 647

Guopeng Zhao, Jinjun Liu, Kuang Li, Zhaoan Wang

Indirect Current Control Algorithm for Utility Interactive Inverters for Seamless Transfer. . ........... ... ... ... ... .. ... ..... 652
Taesik Yu, Sewan Choi, Hyosung Kim

Adjustable Harmonic Mitigation for Grid-Connected Photovoltaic System Utilizing Surplus Capacity of Utility Interactive Inverter. . 658
Masahide Hojo, Tokuo Ohnishi

vi



Unification and Evaluation of the Instantaneous Reactive Power Theories ... .. ... ... . .. . . . . . . . . . . . . . . 664
Seong-Jeub Jeon

Monitoring the True Harmonic Current of a Variable Speed Drive Under Nonsinusoidal Supply Conditions .. ................... 671
J. Mazumdar, R. Harley, F. Lambert, T. Habetler, G. Venayagamoorthy

A New Approach to Harmonics and Interharmonics Generation in General VSI/CSI Converters. . .............. ... ... ... 678
Seyed Reza HadianAmrei, Dianguo Xu, Yongqiang Lang

Kalman Filter Based Synchronization Methods. . . ... ... . 685
Rafael Cardoso, Robinson Figueiredo de Camargo, Humberto Pinheiro, Hilton Abilio Griindling

New Positive-sequence Voltage Detector for Grid Synchronization of Power Converters under Faulty Grid Conditions ... ......... 692
P. Rodriguez, R. Teodorescu, 1. Candela, A.V. Timbus, M. Liserre, F. Blaabjerg

A Novel Bidirectional Three Phase Boost DC/DC Converter as Front-End Stage for High Power Applications .. ................. 699
Xiaobo Yang, Xiaofeng Sun, Weiyang Wu

Full ZV S-range Half Bridge Converter with Variable Transient Current Build-up (VTCB) Technique .......................... 704

Sung-Sae Lee, Gun-Woo Moon
Self-Driven Synchronous Rectification Scheme for Wide Range Application of DC/DC

Converters with Symmetrically Driven Transformers . . . ... ... e 709
Ting Qian, Wei Song, Brad Lehman

A High Frequency, High Efficiency and High Power Chopper SAZZ and the Test Evaluation at 100kHz-8kW .. ................. 715
Yukinori Tsuruta, Yoshihiro Ito, Atsuo Kawamura

High-Power Density Design of a Soft-Switching High-Power Bidirectional DC-DC Converter. . ............... ... ... .. 722
Junhong Zhang, Rae-young Kim, Jih-Sheng Lai

Three-Level Half-Bridge DC/DC Converter based on Two-Level Full bridge DC/DC Converter. .. .. ........ ..., 729
J M. Zhang, X.K. Wu, Chen Zhao, Yu Ma, Zhaoming Qian

Quasi-Resonant DC/DC Converter for High Power Fuel Cells Systems ... ... ... .. i 734
S. Wang, M. Krishnamurthy, R. Jayabalan, B. Fahimi

Design Considerations for Very High Frequency dc-dc CONVErters. . . ... ...t e e e 742
Juan M. Rivas, David Jackson, Olivia Leitermann, Anthony D. Sagneri, Yehui Han, David J. Perreault

A New PWM-Controlled Quasi-Resonant Converter For High Efficiency PDP Sustaining Power Module . . ..................... 752
Woo-Jin Lee, Seong-Wook Choi, Chong-Eun Kim, Gun-Woo Moon

A ZVZCS Full-Bridge DC/DC Converter with a Passive Auxiliary Circuit in the Primary Side. .. ........... ... .. ... .. ... ..... 759
Wuhua Li, Yanqun Shen, Yan Deng, Xiangning He

A High Frequency ZVS Isolated Dual Boost Converter with Holdup Time Extension Capability .............................. 764
Bing Lu, Ming Xu, Chunayin Wang, Fred C. Lee, Norman Lee, Yuan Yu

A Systematic Approach to Developing Isolated Interleaving Converters with a Single-Capacitor Turn-Off Snubber .. .......... ... 770
S.-Y. Tseng, Y.-K. Chen, Y.-W. Chang

Extending the ZVS Operating Range of Dual Active Bridge High-Power DC-DC Converters. .. ..............cooiie ... 777
Germdn G. Oggier, Roberto Leidhold, Guillermo O. Garcia, Alejandro R. Oliva, Juan C. Balda, Fred Barlow

A ZCS PWM Switch Circuit for the Interleaved Boost Converters ... .......... ... 784

Gang Yao, Haiyang He, Jianjiang Shi, Yan Deng, Xiangning He
Novel Current Stress Reduction Technique for Boost Integrated Half-Bridge

DC/DC Converter with Voltage Doubler Type Rectifier. . .. ... ... e 788
Hong-Sun Park, Chong-Eun Kim, Gun-Woo Moon, Jun-Chae Lim

A simple repetitive controller embedded in PI-based UPS for reducing Total Harmonic Distortion with nonlinear loads ... ........ 794
Haibing Hu, Qingbo Hu, Zhengyu Lu

A High Performance DSP Voltage Controller with PWM Synchronization for Parallel Operation of UPS Systems ................ 799
Kyung-Hwan Kim, Dong-Seok Hyun

Gain Tuning for Stability in the Low Line Impedance Region for Autonomously Controlled Parallel-Connected UPS System .. .. ... 806
Eduardo K. Sato, Atsuo Kawamura

Internal Model Principle based Hee Control of a Variable Neutral-Point in an Inverter. . .............. .. ... .. ... ... .. ... ..... 813
J. Liang, C.M. Feng, G. Weiss, T. C. Green

Tri-State Current Source Inverter with Improved Dynamic Performance. .. .......... ... . . . . . . 819

P. C. Loh, F. Blaabjerg, C. P. Wong, P. C. Tan

Inverter Nonlinearity Compensation in the Presence of Current Measurement Errors and Switching Device Parameter Uncertainties . 826
Chan-Hee Choi, Kyung-Rae Cho, Jul-Ki Seok

Model Predictive Control of Parallel Connected Inverters for Uninterruptible Power Supplies ............ ... .. ... .. .. ... ..... 833
Kay Soon Low, Runzi Cao

Comparison of Control Concepts for Off-Line Power Supplies using Piezoelectric Transformers in Class-E Topology . ... ......... 839
S.Nittayarumphong, F.E.Bisogno, M.Radecker, Prof.Dr. H.Giildner, Alfredo Vazquez Carazo, A.Riedlhammer,

M.Fahlenkamp, M.Herfurth

Vii



Soft-Switching Multi-Level Energy Recovery Circuit of Single Driver for Plasma Display Panel. . .. .......... .. ... ... .. ...... 846
Jacobo Aguillon-Garcia, Gun-Woo Moon

Thermal Effects on the Stability of Piezoelectric Transformers Based Ballasts for Cold Cathode Fluorescent Lamps. .. ............ 851
Mor Mordechai Peretz, Sam Ben-Yaakov
A Novel Single Stage Inverter for MH Lamps . .. ... 858

Weiping Zhang, Donghui Zhang, Xuesun Zhao, Dongyan Zhang

Analysis and Design of Adapter Met Energy Efficiency Code under Standby Condition without Using Current Sensor and
Hysteresis Circuit for Notebook Computer Applications . .. ... ... ... e 863
Ke-Yen Lee, Yen-Shin Lai

High Efficiency Discrete Pulse Modulation Controlled High Frequency Series Load

Resonant Soft Switching Inverter for Induction-Heated Fixing Roller. . ... . .. . 869
Hisayuki Sugimura, Hideki Omori, Soon-Kurl Kwon, Hyun-Woo Lee, Mutsuo Nakaoka

A Single Stage Single Switch Parallel AC/DC Converter Based on Two Output Boost-Flyback Converter. . ..................... 876
Heng-Yi Li, Lon-Kou Chang

Low Cost and High Efficiency Driving System for AC Plasma Display Panels (PDPs) ............. .. .. ... .. .. i .. 883

Dong-Myung Lee, Sang-Shin Kwak, Sang-Hun Park, Jin-Woo Jung
An Analysis and Practical Implementation of a Dimmable Compact Fluorescent Lamp

Ballast Circuit Without Integrated Circuit CONtrol . .. .. ... e 889
PW. Tam, S.Y.R. Hui, S.H. Chung

A Control Strategy of Fuel Cell/Battery Hybrid Power Source for Electric Vehicle Applications. .............................. 897
Phatiphat Thounthong, Stéphane Raél, Bernard Davat, Idris Sadli

Active roll compensation for automotive applications using a brushless direct-drive linear permanent magnet actuator. . ........... 904

Johannes J.H. Paulides, Laurentiu Encica, Elena A. Lomonova, Andre J.A. Vandenput
An Investigation of Advanced Magnetic Materials for Axial Field Brushless

Permanent Magnet Motor Drives for Automotive Applications . ... ... ... .. 910
Gene Shane Liew, Nesimi Ertugrul, Wen Liang Soong, John Gayler

A ZCS Lossless Snubber Cells-Applied Half-Bridge Bidirectional DC-DC Converter for Automotive Electric Power Systems. . . .. . 917
Tomokazu Mishima, Eiji Hiraki, Toshihiko Tanaka

Foil Field Lundell Alternator with Rotating Power Electronics . ... ... ... ... e 923
L. M. Lorilla, T. A. Keim, J. H. Lang, D. J. Perreault

Development of HID Electronic Ballast for Automotive Systems .. .. ... ... e 929

K.W.E.Cheng, D.HWang, B.P.Divakar, C. F. Cheung, S. To, N.C.Cheung, S.L.Ho, W.B.Lee, P. Dong, T.K.Cheung,
K.F.Kwok, W.F.Choi, X.D.Xue, Y.K.Cheng, WW.Chan

Performance Optimization of a High Current Dual Active Bridge with a Wide Operating Voltage Range ... ..................... 935
F. Krismer, S. Round, J. W. Kolar

Hybrid Cascaded H-bridges Multilevel Motor Drive Control for Electric Vehicles.............. .. ... .. ... .. ... .. ... ... ..... 942
Zhong Du, Leon M. Tolbert, John N. Chiasson, Burak Ozpineci, Hui Li, Alex Q. Huang

Direct torque control of permanent magnet synchronous motor drive with a three-level inverter. . ............................. 948
K.E.B.Quinderé, E.Ruppert , Milton E. de Oliveira

Field Weakening Control of Interior Permanent Magnet Machine using Improved Current Interpolation Technique. . ... ........... 954
Robert U. Lenke, Rik W. De Doncker, Mu-Shin Kwak, Tae-Suk Kwon, Seung-Ki Sul

Single Stage Brushless DC Motor Drive with High Input Power Factor for Single Phase Applications. .. ....................... 959
A. Barkley, D. Michaud, E. Santi, A. Monti, D. Patterson

A New Power Conversion Strategy for a Uni-Polar Stepper Motor Drive . ... ... ... i 969
S.G.Abeyratne, U.l.Dayaraine, M.L.N.Perera

A Stator Turn Fault Tolerant Strategy for Induction Motor Drives in Safety Critical Applications. . ............................ 973
Youngkook Lee, Thomas G Habetler

Monitoring and Diagnosis of Faults in Interior Permanent Magnet Motors Using Discrete Wavelet Transform .. .............. ... 980
M.A.SK. Khan, T.S. Radwan, M.A. Rahman

Fault Tolerant System under Open Phase Fault for BLDC Motor Drives. . ... ... .. e e 985
Byoung-Gun Park, Tae-Sung Kim, Ji-Su Ryul, Byoung-Kuk Lee, Dong-Seok Hyun

Design and Tests of a Fault-Tolerant Five—phase Permanent Magnet Motor. . .. ... ... .. i i 991
Nicola Bianchi, Silverio Bolognani, Michele Dai Pré

A Simpli ed Induction Machine Model to Study Rotor Broken Bar Effects and for Detection . . ............................... 999

P.M Santos, M.B.R. Corraea, C.B. Jacobina, E.R.C. da Silva, AM.N. Lima, G. Didiery, H. Raziky, T. Lubiny

Advanced Single-Stage Soft Switching PWM Power Conditioner with Coupled Inductor
PWM Boost Chopper Cascaded PWM Inverter and Time-Sharing Sinusoidal Follow-Up Control Scheme. ..................... 1006
Nabil A. Ahmed, Bishwajit Saha, Masafumi Miyatake, Hyun Woo Lee, Mutsuo Nakaoka

viii



A Novel Hybrid Fuel Cell Power SyStem . . ... .. ... e e e e e e 1013
Ke Jin, Xinbo Ruan, Mengxiong Yang, Min Xu

A Novel Seamless Transfer Control Strategy Based on Voltage Amplitude Regulation for

Utility-interconnected Fuel cell Inverters with an LCL-filter . .. .. ... e 1020
Guogiao Shen, Dehong Xu, Xiaoming Yuan

Impact of SOFC fuel Cell Source Impedance on Low Frequency ACRipple . ... ... .. e 1026
Seung-Ryul Moon, Jih-Sheng Lai, Sung-Yeul Park, Changrong Liu

Integrated Modeling and Simulation of a PEM fuel cell system for active and reactive power compensation .. . ................. 1032
Jung-Gi Lee, Song-yul Choe, Jong-Woo Ahn, Soo-Hyun Baek

An embedded DSP-based Frequency Response Analyzer for Fuel Cells Monitoring and Characterization . ..................... 1040
M. Ordonez, M.T. Igbal, J.E. Quaicoe, M.O. Sonnaillon, F.J. Bonneto

Analysis of DC-DC Converter Stability in Fuel Cell Powered Portable Electronic Systems. .. ............ ... .. ... .. ... ...... 1047
L. Palma, M. Harfman-Todorovic, P. Enjeti, Sewan Choi

A Hybrid DC-DC Converter for Fuel Cells Powered Laptop COmputers. . ... ...t 1053
M. Harfman-Todorovic, L. Palma, P. Enjeti

Design of a 1 MHz LLC Resonant Converter based on a DSP-driven SOI Half-Bridge Power MOS Module. . .................. 1058
H. de Groot, E. Janssen, R. Pagano, K. Schetters

Design of Resonant Converter with the Constraints of Efficiency, Power Factor and Converter KVA Rating .. .................. 1072

H. M. Suryawanshi, S. S. Tanavade, V. B. Borghate, M. A. Chaudhari
A New Soft-Switching PWM Half-Bridge DC-DC Converter with High and Low Side DC Rail Active Edge Resonant Snubbers. . . 1078
Khairy Fathy, Keiki Morimoto, Toshimitsu Doi, Kang Hoon Koh, Hyun Woo Lee, Mutsuo Nakaoka

A New Bi-directional ZV S Inverter by Estimated Phase Shifting for Non-linear Loads . . ........... .. .. ... ... .. ... ... ...... 1085
Seyyed Hossein Hosseini, Mehran Sabahi

A 48V Resonant Voltage Regulator Module with a New Current Mode Controller. . ........... ... ... .. ... ... .. ... ... ...... 1091
Mohamed Youssef, Praveen K. Jain

A New Pulse Resonant MOSFET Gate Driver with Efficient Energy Recovery . ...... ... ... .. ... .. .. . i .. 1098
S. Pan, P. K. Jain

50 W Resonant SMPS with coreless transformer for AM radio application. . ........... ... .. . i 1103
Pezhman Nakhost, Stig Munk-Nielsen

A Study to Reduce Power Consumption of Asymmetrical Half-Bridge Converter at No-Load Condition .. ..................... 1110
Jong-Hyun Kim, Myung-Hyo Ryu, Byung-Duk Min, Ju-Won Baek, Dong-Wook Yoo, Eiu-Ho Song

Small Size Power Supply for High Voltage Application . .. ... ... . 1114
J. A. Martin-Ramos, A. M. Pernia, J. Diaz, R. Zamora, J. M. Garrote

A Simple and Intuitive Graphical Approach to the Design of Thermoelectric Cooling Systems . . .............. .. ..., 1120
Simon Lineykin, Sam Ben-Yaakov

Novel Electro-Thermal Coupling Simulation Technique for Dynamic Analysis of HV (Hybrid Vehicle) Inverter. ................ 1125
Takashi Kojima, Yuji Nishibe, Yasushi Yamada, Takashi Ueta, Kaoru Torii, Shoichi Sasaki, Kimimori Hamada

2D numerical modeling of the thermal and hydraulic performances of a very thin sintered powder copper flat heat pipe. . ......... 1130
Lora Kamenova, Yvan Avenas, Slavka Tzanova, Nathaliya Popova, Christian Schaeffer

Reliability Prediction for Inverters in Hybrid Electrical Vehicles ... ... ... . .. . . 1137
Dirk Hirschmann, Dietmar Tissen, Stefan Schr oder, Rik W. De Doncker

Component-Based System for Designing Power Supply of no Expert Knowledge Required . ................................ 1143

Heidi H. T. Yeung, N. K. Poon, Joe C. P. Liu

Dynamic Modeling of a PWM plus Phase-Shift (PPS) Controlled

Active Clamping Boost to Full Bridge Bi-directional DC/DC CONVEITer. . . ... oottt e et e e e 1148
Liping Sun, Dehong Xu, Min Chen

A Sampled-data Model for a Digitally Controlled Self Oscillating Series-parallel Resonant

Converter with the Parasitic Effects and the Control Loop Delay. . .. ... ... . e 1154
Mohamed 7. Youssef, Praveen K. Jain

Multiple Lyapunov Function Based Reaching Condition Analyses of Switching Power Converters. . .......................... 1160
Sudip K. Mazumder, Kaustuva Acharya

Digital Deadbeat Control Tuning for de-dc Converters Using Error Correlation . .. ......... ... . i 1168
W. Stefanutti, E. Tedeschi, P. Mattavelli, S. Saggini

Overload Protection in Digitally Controlled DC-DC CONVEITeIS . . .. ...ttt e e e 1174
Hao Peng, Dragan Maksimovic

Analysis of Multiple Sampling Technique for Digitally Controlled de-dc Converters. . ........... ... .. .. 1180
L. Corradini, P. Mattavelli

An FPGA based Digital Control Design for high-frequency DC-DC COnverters. . . ...t 1186

Ravinder Pal Singh, A.M. Khambadkone



Nonlinear Control for Improved Dynamic Response of Digitally Controlled DC-DC Converters .. ........................... 1193
Haitao Hu, Vahid Yousefzadeh, Dragan Maksimovic

Programmable Digital Controller for Multi-Output DC-DC Converters with a Time-Shared Inductor. .. ....................... 1200
Amir Parayandeh, Andrija Stupar, Aleksandar Prodig

Digital Multiphase Modulator — A Power D/A Perspective. . ... ... ..o e 1206
Tony Carosa, Regan Zane, Dragan Maksimovic

System Modeling and Digital Control in Modular Masterless Multi-phase DC-DC Converters . . ..., 1212
Yang Zhang, Regan Zane, Dragan Maksimovig

Mixed-Signal Control of Single-Phase PFC Based on a Nonlinear Current Control Method .. ............................... 1219
Min Chen, Anu Mathew, Jian Sun

A new high frequency current generation method for inductive power transfer applications .. .............. ... .. ... ... ...... 1226
Aiguo Patrick Hu, Hao Leo Li

Fast Dynamic Control of PFC Using Boundary Control with a Second-Order Switching Surface . ................... ... ... ... 1232
Carl HM. Ho, Henry S.H. Chung, Kelvin K.S. Leung

Analysis of Nonlinear Control for High Power Arc Heater Utilizing Thyristor Converter . ............ ... .. ... .. ... ... ...... 1239
Wenjie Guo, Fei Lin, Xiaojie You, Trillion Q. Zheng

Implementation of Single-Phase Matrix Converter as a Direct AC-AC Converter with Commutation Strategies ................. 1244
Zahirrudin Idris, Mustafar Kamal Hamzah, Mohamad Fadzil Saidon

Matrix vs Pulse-Width-Modulation Frequency Converters Iron Losses under Pulsating Forms of Voltage Excitation. ... .......... 1251
Juan Sagarduy, Anthony J. Moses, Fatih J. Anayi, Jon Clare, Patrick W. Wheeler

Reducing Inductor Size and Current Ripple in an AC-AC Converter by Interleaved Switching Strategy. ....................... 1257
Aluisio A. M. Bento, Edison R. C. da Silva, Euzeli C. dos Santos Jr.

Sub-Envelope Modulation Method to Reduce Total Harmonic Distortion of AC/AC Matrix Converters. ... .................... 1264
Dr. Fang Lin Luo, Mr. Zhi Yang Pan

2.65 MHz Self-oscillating Electronic Ballast with Constant Lamp-Current Control for Metal Halide Lamp .................... 1270

Ray-Lee Lin, Zhi-Qiang Wang

A Novel Concept of Employing Current Source Inverter in Valley Fill Electronic Ballasts

With Dimming Capability and Low Crest Factor . ... ... . e 1276
John Lam, Praveen K. Jain

Determination and Relativity of the Leakage Inductance of Push-pull Transformers ... ....... ... ... .. ... ... .. ... ... .. .... 1283
Jia-ju Wu, Hidehiko Sugimoto, Sheng-yu Wu

The Making of the Perfect MOSEET . . . ... e 1290
Alan Elbanhawy

A Stator Winding Insulation Condition Monitoring Technique for Inverter-fed Machines ............... ... ... .. ... ... .. .... 1295

Jinkyu Yang, Sang Bin Lee, Jivoon Yoo, Sanghoon Lee, Yongmin Oh, Changho Choi

A New High Speed Pulse Generators for Automotive Gas Treatment Application .. ........... ... ... . .. 1302
B. D. Min, E. Paviov, J. H. Kim, J. W. Bak, D. W. Yoo, G. H. Rim

A Unique Starting Scheme of Linear-Engine Tubular PM Linear Generator System Using Position Feedback

Controlled PWM INVETTET. . . . ... ..o et e e et e e e e e e e e e 1308
Ahmad M. Eid, Ki-Young Suh, Kwang-Ju Choi, Ho-Dong Han, Hyun-Woo Lee, Mutsuo Nakaoka

Implementation of an Improved Disk-Type Magnetic Levitated Motor . .. ... ... .. e 1313
Yaow-Ming Chen, Shu-Yuan Fan, Geeng-Kwei Chang, Wie-Shin Lu

Experimental Verification of an Optimized Control Strategy for a Medium-Voltage DVR . ......... ... .. ... ... .. ... ... .. .... 1319
Christoph Meyer, Rik W. De Doncker, Yun Wei Li, Frede Blaabjerg

A Dual-Functional Medium Voltage Level DVR to Limit Downstream Fault Currents. . ........... ... .. ... ... .. ... .. .. ..., 1326
Yun Wei Li, D. Mahinda Vilathgamuwa, Poh Chiang Loh, Frede Blaabjerg

Fast Transient Control of Single-Phase Dynamic Voltage Restorer (DVR) Without External DC Source . . ..................... 1333
Carl N.M. Ho, Henry S.H. Chung

Voltage Dip Mitigation using Shunt-connected Voltage Source Converter. ... ........ ... e 1340
Massimo Bongiorno, Jan Svensson

A Novel Control Scheme of the Statcom for Power Quality Improvement in Electrified Railways ................ ... ... .. .... 1347
Seyed Hossein Hosseini, Mitra Sarhangzadeh, Farhad Shahnia

Comparative analysis of popular control schemes for parallel active power filter and experimental verification. .. ............... 1352
Xiaoyu Wang, Jinjun Liu, Chang Yuan, Zhaoan Wang

Development of a 3MVA/6kV Advance Power Quality Controller for Substations. .. ........... .. ... ... .. ... .. ... .. .. ... 1359

Wanjun Lei, Yue Wang, Ying Zhang, Che Wang, Zhaoan Wang

Active and Reactive Power Energy Improving The Grid Quality. .. .. ... .. 1364
Azauri Albano.O.Jr., Carlos D. Maciel, Elineri C.Cichy, Vicente L. Gongora, Adriano A.Pereira, Liicio R.Barbosa



Characterization and Comparison of High Blocking Voltage IGBTs and IEGTs under Hard- and Soft-Switching Conditions. . . .. .. 1368
Kansuke Fujii, Peter Koellensperger, Rik W. De Doncker

Investigation of 1500V Non-Punch Through IGBT Using Carrier Lifetime Control and Anode Engineering .. .................. 1375
Kwang-Hoon Oh, Young-Chul Kim, Kyu-Hyun Lee, Soo-Seong Kim, Chong-Man Yun

Comparison of IGBT and MOSFET Inverters in Low-Power BLDC Motor Drives .. ............. .. 1380
Man-Kee Kim, Hyun-Soo Bae, Bum-Seok Suh

Characterization of SiC JFET for Temperature Dependent Device Modeling ... ...... ... .. .. i 1384
T. Funaki, A. S. Kashyap, H. A. Mantooth, J. C. Balda, F. D. Barlow, T. Kimoto, T. Hikihara

A New, Universal and Fast Switching Gate-Drive-Concept for SiC-JFETs based on Current Source Principle .................. 1390
Daniel Domes, Ralf Werner, Wilfried Hofmann, Konrad Domes, Sebastian Krauf3

A CMOS Compatible Smart Power Synchronous Rectifier . ... ... . . 1396
Chow Yee Lim, Yung C. Liang, Ganesh S. Samudra, N. Balasubramanian

Novel exact power loss design method for high output power density converter. . .. ........... ... .. 1401
Kazuto Takao, Hirofumi Irokawa, Yusuke Hayashi, Hiromichi Ohashi

Implementation and Comparison of Models of Conventional Thyristors for System Simulation .. ........... ... .. ... ... .. .... 1406
Z. Wang, J. Wu, P. R. Palmer, E. Santi, A. T. Bryant, J. L. Hudgins

Load and supply invariance in a regulated CONVEITEr . . .. .. ... .. e e 1413

Mazti Karppanen, Teuvo Suntio, Juuso Kelkka

Stability Design Consideration for On-Board Distributed Power System Consisting of Full-Regulated Bus Converter and POLs. . .. 1419
Seiya Abe, Tamotsu Ninomiya, Masahiko Hirokawa, Toshiyuki Zaitsu

Converter sensitivity to load imposed instability and performance degradation. . .......... .. .. ... ... .. . .. . i 1424
Mikko Hankaniemi, Matti Karppanen, Teuvo Suntio

General Impedance Synthesis Using Simple Switching CONVerters . . . ... ... ...t e 1430
Joe C. P. Liu, Chi K. 1se, Franki N. K. Poon, Bryan M. H. Pong, Y. M. Lai

Voltage Oscillation Reduction Technique For Phase-Shift Full-Bridge Converter. .. .......... .. ... .. . . . . .. 1436
Ki-Bum Park, Chong-Eun Kim, Gun-Woo Moon, Myung-Joong Youn

Active Balancing Temperature Control Strategy for the Parallel IPEM-based Converters. . . ........... ... .. ... ... 1443
Qiaoliang Chen, Xu Yang, Zhao-an Wang

Efficiency improvement in multiphase converter by changing dynamically the number of phases. . ............... ... ... ... ... 1448
P. Zumel, C. Ferndndez, A. de Castro, O. Garcia

Phase Current Unbalance Estimation in Multi-Phase Buck Converters ... ........ ... . ... . . . . i 1454
Gabriel Eirea, Seth R. Sanders

A High-Voltage DC-DC Converter with Low- Voltage Stress and Output Current Tripler. .. ......... .. .. ... ... .. ... ... ...... 1460
Ting-ting Song, Henry S.H. Chung, Adrian loinovici

A New DC-DC Converter Circuit with Larger Step-up/down Ratio. . . ... ... .. e 1467
Hiroshi Nomura, Kenichiro Fujiwara, Masanobu Yoshida

An improved interleaved forward CONVEITEr . . ... ... . 1474
Jinbin Zhao, Masaoki Sekine, Shuuichi Ushiki, Terukazu Sato, Takashi Nabeshima, Tadao Nakano

Steady-State Characteristics of a Novel Forward-Flyback-Mixed Converter. . ... ... ... .. e 1479
Tamotsu Ninomiya, Yoshito Kusuhara, Shin Nakagawa

Three-Level Bi-Directional Converter — A Novel DC-DC Converter Suitable for Fuel Cell Power System. .. ................... 1485

Ke Jin, Mengxiong Yang, Xinbo Ruan
Latest Development of Transformer Parasitic Parameters and Lossless Inductive Snubber-Assisted ZCS-PFM DC-DC Converter

For Microwave Power Generation . . ... ... ...t e e 1491
Nabil A. Ahmed, Manabu Ishitobi, Soon Kurl Kwon, Hyun Woo Lee, Mutsuo Nakaoka

A Current-Doubler Rectifier with Coupled Inductors for High Step-Down Applications . ........... .. ... .. ... .. ... oo, 1498
T.-F. Wu, C.-T. Tsai, Y.-M. Chen, C.-L. Shen

Bilateral SAZZ chopper circuit for HEV . ... 1504
Yoshihiro Ito, Yukinori Tsuruta, Masaki Bando, Atsuo Kawamura

A Half-Bridge Hybrid Resonant Inverter with Novel Pulse Phase Modulation Control. . ............ .. .. ... ... .. ... ... ...... 1510

Ye Zhongming, Jain Praveen, Sen Paresh

Multiple Resonant Inverters in Parallel with a Novel Current Sharing Control Based on Current Decomposition Method . .. ... .. .. 1517
Ye Zhongming, Jain Praveen, Sen Paresh

Novel Resonant Transition PWM Inverters: Synthesis and Analysis .. ... ... e 1524
M. L. Martins, J. L. Russi, J. R. Pinheiro, H. L. Hey

Acquiring ZV S with Minimum Switching Actions and at all Switching Instants of a “Notch”

Three-Phase Voltage Source Inverter. . . ... ... 1531
A. Jeihani, D. Yazdani, A. Bakhshai

Xi



Theoretical Considerations for Selective Harmonic Control. . .. ... ... ... . . . e 1535
Jason R. Wells, Patrick L. Chapman, Philip T. Krein

Harmonic Mitigation in Single Phase Mutually Commutated Converter Systems . .. ... ... 1542
Tommy Kjellgvist, Staffan Norrga

Generalised Sinusoidal PWM with Harmonic Injection for Multi-Phase VSIs ... ... ... ... .. ... . .. . .. 1549
A.lgbal, E.Levi, M.Jones, S.N.Vukosavic

Analysis and Minimization of Output Current Ripple of Multiphase PWM Inverters. .. ........... ... .. ... . . ... 1556

Pekik Argo Dahono
AC Output Voltage Control with Minimization of Voltage Stress Across Devices in the

Z-Source Inverter Using Modified SV P WM . . ... 1562
Tae-Won Chun, Quang-Vinh Tran, Jung-Ryol Ahn, Jih-Sheng Lai

Comparison of FPGA based Digital Control Method for Low Carrier-Frequency PWM Inverter. . .............. ... ... .. ...... 1567
Yoshizawa Daisuke, Noriko Kawakami, Satoru Ota, Tomoki Yokoyama

A Virtual-Flux Decoupling Hysteresis Current Controller for Mains Connected Inverter Systems. . ............. ... ... .. ...... 1574
L. A. Serpa, S. D. Round, J. W. Kolar

Dual Speed Control Scheme of Servo Drive System for a Nonlinear Friction Compensation. . ............... ... ... ... ...... 1581
Dong-Hee Lee, Jin-Woo Ahn, Young-Joo An

Research on the Control Strategies of Single-Stage Flyback Inverter. . ... ... .. . 1586
Gong Chunying, ASun Lin, ALiang Yongchun, AWang Huizhen, Yan Yangguang

Radio-frequency inverters with transmission-line input NEtWOTKs .. .. ... .. ... 1591
Joshua W. Phinney, David J. Perreault, Jeffrey H. Lang

FPGA based Deadbeat Control with Disturbance Compensator for Single Phase PWM Inverter . . ............ .. ... ... .. ...... 1600
Takahiro Fujii, Tomoki Yokoyama

Systematic evaluation of hybrid active EMI filter based on equivalent circuitmodel . .. ............ .. ... ... ... ... .. ... ..... 1606
Wenjie Chen, Xu Yang, Zhaoan Wang

Inductance Compensation of Multiple Capacitors with Application to Common- and Differential-Mode Filters. .. ............... 1613
Brandon J. Pierquety, Timothy C. Neugebauerz, David J. Perreault

E-Learning System for Power Electronics CONVEIters . . ... ... ... .. e e e e e 1623
J. Marcos, C. Quintans, A. Nogueiras, J. Doval, A. Lago, C. Martinez-Pefialver

Design of Inductor Winding Capacitance Cancellation for EMI Suppression ... ......... ... . i 1629
Shuo Wang, Fred C. Lee, J. D. Van Wyk

Integrated Flex Winding Realisation for 3D PCB CONVEITers. . . . ... ...ttt e e 1636
E.CW.de Jong, J.A. Ferreira, P. Bauer

Accomplishment of low profile planar transformer prototype with NiCuZn .. ... ... ... .. . . e 1643
Qingguang Yu, Yinan Geng, Zhaoxi Liu, Hao Wang

Improved Smart Power Modules for up to 7kW Motor Drive Applications. . . ... .. 1647
Jun-Bae Lee, Byung-Chul Cho, Dae-Woong Chung, Bum-Seok Suh, Dong-Seok Hyun

Fabrication and experimental investigation of innovative sintered very thin copper heat pipes for electronics applications .. ....... 1652
N. Popova, Ch. Schaeffer, Y. Avenas, G. Kapelski

Modeling and Control of Radial Force in Switched Reluctance Motor ... ... ... . e 1657
Feng-Chieh Lin, Sheng-Ming Yang

Yokeless Switched Reluctance MOTOTS. . ... ... . 1664
Patrick Luk, Poramaste (Ken) Jinupun

On the Measurement of Mutual Inductance for a Switched Reluctance Machine . ........ ... ... .. ... ... ... .. ... . ... ...... 1669
M. Krishnamurthy, B. Fahimi, Chris S. Edrington

Simple Fault Detection and Tolerant Scheme in VSI-fed Switched Reluctance Motor .. .......... .. .. ... ... ... .. ... ... ..... 1676
Kui-Jun Lee, Nam-Ju Park, Kyung-Hwan Kim, Dong-Seok Hyun

Torque-Ripple Reduction in Switched Reluctance Motor Drive Using SHRENN Control .......... ... .. ... ... ... ... ... .... 1682
Chih-Hong Lin, S. J. Chiang

Four Quadrant Sensorless Operation of a Switched Reluctance Machine Using Fourier Model . . ............. ... ... ... .. .... 1688
A. Khalil, I. Husain

Predictive PWM-based Direct Instantaneous Torque Control of Switched Reluctance Drives . ........... ... ... .. ... ... ...... 1696
Christoph R. Neuhaus, Nisai H. Fuengwarodsakul, Rik W. De Doncker

High Performance Control of a Dual Winding Induction Generator with Series Connected Boost Rectifiers .................... 1703
Zhigiao Wu, Olorunfemi Ojo

Harmonic Mitigation in Wind Turbine Energy Conversion SYSIeIMS . . ... ... ..t e e 1710
F.S. Dos Reis, S. Islam, K. Tan, J. V. Alé, F. D. Adegas, R. Torkoski Jr

Dynamic Modeling and Control of Wind Turbines for Grid-Connected Wind Generation System. .. ............ ... ... .. ...... 1717

Ahmed G. Abo-Khalil, Dong-Choon Lee

Xii



Control of Utility Connected Gas Engine Generation SYSIEIM . . ... .. ..ot 1723
Mu-Shin Kwak, Seung-Ki Sul

Power Electronic Converter Control Techniques for Improved Low Voltage Ride Through Performance in WTGs............... 1729
Chad Abbey, Wei Li, Loic Owatta, Geza Joos

Remote area wind energy harvesting for low-power autonomoOUS SENSOTS . . . . ..o\ttt e e et e e e 1735
Michael A. Weimer, Thurein S. Paing, Regan A. Zane

A Maximum Power Point Tracking Control Method Suitable for Compact Wind Power Generators . . .. ....................... 1740
Nobutoshi Mutoh, Atsushi Nagasawa

Energy control for long lifetime photovoltaic ac module inverter .. .. ... .. .. .. 1747
Cuauhtemoc Rodriguez, Gehan A.J. Amaratunga

A Novel Control Strategy of MPPT Taking Dynamics of Wind Turbine into Account .. ........ ... ... .. ... ... .. oo, 1753

Geng Hua, Yang Geng

Recent Development in the Topologies for Photovoltaic Module Integrated Converters. .. ............c.o oo, 1759
Quan Li, Peter Wolfs

PhotoVoltaic DC-DC Module Integrated Converter for Novel Cascaded and

Bypass Grid Connection Topologies — Design and Optimisation . .. .. ... ... ..t e 1767
Geolffrey R Walker, Jordan C Pierce

Study and optimization of two dc-dc power structures used in a grid-connected photovoltaic system ......................... 1774
Kleber C. A. de Souza, Odiglei Hess Gongalves, Denizar Cruz Martins

Study of Z-Source Inverter for Grid-Connected PV Systems . .. ... ... 1779
Po Xu, Xing Zhang, Chong-wei Zhang Ren-xian Cao, Liuchen Chang

Survey of the Power Conditioning System for PV Power Generation . . ........... . . . . . e 1784
Yi Huang, Fang 7. Peng, Jin Wang, Dong-wook Yoo

Variable Topology Boost-Buck Converter For Maximizing Power Output From Unbalanced Electrical Generators ... ... ......... 1790
S. Rajagopalan, D. M. Divan, R. G. Harley, J. Rhett Mayor

Band Separation and Efficiency Optimization in Linear-Assisted Switching Power Amplifiers ... ........... ... .. ... ... ...... 1797
Vahid Yousefzadeh, Eduard Alarcén, Dragan Maksimovig

Load and supply interactions in VMC-buck converter operating in CCMand DCM. ... ... ... .. .. . i 1804
Mikko Hankaniemi, Teuvo Suntio, Matti Karppanen

Bifurcation Analysis of Boost Converters with PWM IC . ... 1810
Der-Cherng Liaw, Chau-Chung Song, Huo-Long Zeng

A Carrier Based PWM Algorithm for Indirect Matrix CONVEIters .. .. ... ... ..t e e 1816
Bingsen Wang, Giri Venkataramanan

Envelope Impedance: Theory and Applications. . . ... . ... e e e 1824
Simon Lineykin, Sam Ben-Yaakov

Comparison and Analysis of the Contactless Power Transfer Systems Using the Parameters of the Contactless Transformer . ... ... 1828
Myunghyo Ryu, Yonghwan Park , Juwon Baek, Honnyong Cha

Aggregated models of offshore wind farm components for grid study. . ... .. ... .. L 1834
Y. Zhou, P. Bauer, J.A.Ferreira, J. Pierik

Analysis of Step-down Resonant Switched Capacitor Converter with Sneak Circuit State ... ........... ... ... ... ... .. ...... 1841
Dongyuan Qiu, Bo Zhang

Wide-Bandwidth Digital Multi-Phase Controller . ... ... ... 1846
Yang Zhang, Xu Zhang, Regan Zane, Dragan Maksimovic

A Low-Power DC-DC Converter with Digital Spread Spectrum for Reduced EMI. .. ... ... .. ... .. ... ... .. ... ... ...... 1853
Olivier Trescases, Guowen Wei, Wai Tung Ng

Full Digitalized ZVZCS control technique for high-frequency link inverter .. ........ ... ... .. ... . . .. 1860
Deshang Sha, Yunjie Bao, Bojin Qi

Fault Diagnosis System for a Multilevel Inverter Using a Principal Component Neural Network . ............................ 1866
Surin Khomfoi, Leon M. Tolbert

Novel Structure of 3-Phase Phase-Locked Loop with Stiffness against Disturbances . . ............. .. .. ... ... .. ... ... ...... 1873
Byung-Moon Han, Byung-Yeol Bae, Yun-Ho Cho, Sang-Ho Park, Young-Soo Jeon

Vibration Rejection Scheme of Servo Drive System with Adaptive Notch Filter. ... ........ ... ... ... ... ... .. ... ........ 1880
Huijun Wang, Dong-Hee Lee, Zhen-Guo Lee, Jin-Woo Ahn

Fault Detection in Induction Machines by Using Power Spectral Density on the Wavelet Decompositions. . .................... 1886
J. Cusido, J.A. Rosero,, L. Romeral, J.A. Ortega, A.Garcia

A low cost digital implementation of feed-forward neural networks applied to a variable-speed wind turbine system . ............ 1892
Da Zhang, Hui Li

Design and Implementation of a PEMFEC/Battery Hybrid Generation System with Bi-Directional Power Flow .................. 1898

Chih-Chiang Hua, Chih-Wei Chuang, Chi-Lun Huang

Xiil



A Method for Rotor Vibration Monitoring of Induction Motor by Air-gap Flux Detection. . ........... .. ... ... .. ... ... ......
Don-Ha Hwang, Jeong-Woo Jeon, Dong-Sik Kang, Byong-Kuk Kim, Yun-Hyun Cho, Dong-Hee Kim

Acceleration Control of an Inverter-Fed Electrodynamic Shaker. .. ....... ... . . . . .
Leandro Della Flora, Hilton Ab io Griindling

Synthesis Methodology for Multi-Pole ZVT Converters. . . . ... ... e e
J.L. Russi, M.L. Martins, J.R. Pinheiro, H.L. Hey, L. Schuch

Cost Effective Single Energy Recovery Circuit for Plasma Display Panel with Asymmetrical Recovery Operation...............
Seong-Wook Choi, Gun-Woo Moon

Fast Transition Current-Type Burst-Mode Dimming Control for the LED Back-Light Driving System of LCDTV...............
C.-C. Chen, C.-Y. Wu, T.-F. Wu

A Single Switch Energy Recovery Circuit for Low Cost Plasma Display Panel . ...... ... ... ... ... .. ... ... .. ... ... ......
Eun-Seok Choi, Hyun-ki Yoon, Gun-Woo Moon, Myung-Joong Youn, Sang-Kyoo Han

Design Issues of Building Block Structure Communications for Power Electronic System . ................ ... ... .. ... ......
Yao Zhang, Hao Ma, Fei Xu

Design of a 1 kW PFC Power Supply Based on Reduced Redundant Power Processing Principle. . ...........................
Martin K. H. Cheung, Martin H. L. Chow, Chi K. Tse

An Investigation of the Boost Inductor Volume Applied to PEFC Converters . . ......... .. e
Marlon Pieniz, José R. Pinheiro, Hélio L. Hey

Common Mode Noise Reduction for Boost CONVEITErs .. .. ... ... ... ... e
Shuo Wang, Pengju Kong, Fred C. Lee

Boundary Control of PFC Using State-Energy Plane . . .. ... ..
Ting-ting Song, Henry S.H. Chung

Novel Bidirectional Three-phase Rectifier without using DC-link Current Sensor .. ...
Ke-Yen Lee, Yue-Lin Wu, Yen-Shin Lai

A New Strategy for Decoupling Direct and Quadrature Currents in a Rotating Frame

Current Regulator. Application to a Single-Phase Three-Level Boost Rectifier. . ...... ... ... .. ... ... .. ... .. .. ... ... ......
Joan Salaet, Sergio Busquets, Josep Bordonau, Salvador Alepuz

Distributed Power Supply for Payloads Aboard Space Vehicles. ... ... .
F. Belloni, P.G. Maranesi, M.Riva

Control of a Novel Dual Stator Doubly Salient Aircraft Engine Starter-Generator .. ............ .. ...
Weili Dai, Tongcai Xiu, Huizhen Wang, Yangguang Yan

A New Control Strategy for Three-Phase CVCF Inverters in Aerospace Application. .. ........... ... ... .. . ...
Shanshan Wu, Yongdong Li

Digital Control of the Parallel Interleaved Solar Array Regulator Using the Digital Signal Processor ... .......................
H. S.Bae, S. H. Park, J. H. Lee, B. H. Cho, §. §. Jang

Synthesis of lumped transmission-line analogs . . . ... ... ..
Joshua W. Phinney, David J. Perreault, Jeffrey H. Lang

An Iron Loss Calculating Method for AC Filter Inductors Used on PWM Inverters. . ............. ... .. ..
Toshihisa Shimizu, Kenichi Ishii

A Novel Folded Litz Ribbon Cable for Magnetic COMPONENts . ... .. ... ..t e
John S. Glaser, Michael A. de Rooij

Input Parallel-Output Series Connection of Radial Mode disk-type Piezoelectric Transformer for Thermal Balance Improvement. . .
Sangmin Lee, Sungjin Choi, Seokteak Yun, Bo H. Cho

DC Micro-grid for Super High Quality Distribution

- System Configuration and Control of Distributed Generations and Energy Storage Devices -. .. ........... ... .. ... ... ......
Hiroaki Kakigano, Yushi Miura, Toshifumi Ise, Ryohei Uchida

Centralized ac/dc Power Conversion for Electronic Loads in a Low-Voltage dc Power System. .. ................ ... ... ......
Daniel Salomonsson, Ambra Sannino

A Three-Level Single-Phase Single-stage Soft-Switched AC-DC converter .. ......... ...
Vimala Dharmarajan, Ashoka K.S. Bhat

Back-to-Back AC Interconnection System Using Novel 36-Pulse Voltage Source Converter. . .............. ... ... ......
Byung-Moon Han, Jun-Young Choi, Yong-Hee Park, Young-Do Choi

Electronic Ballast with Unity-Power-Factor Based on Current Injection technique. . . .......... ... ... .. ... ... .. ... ... ......
V. B. Borghate, H. M. Suryawanshi, M. R. Ramteke, M. M. Renge

A Scheme for Improving Input Current Zero-Crossing Distortion of Single-Phase Power-Factor-Correction Converters . ... .......
Xiaohui Qu, Xinbo Ruan

Design of an Auxiliary Converter for the Diode Rectifier and the Analysis of the Circulating Current .. .......................
Po-Tai Cheng, Chung-Chuan Hou, Jian-Shen Li

Xiv



Research on Compensation for Electric Arc Furnace Using Measurement Field Data in Distribution Supply System. ............. 2083
Shukai Xu, Qiang Song, Wenhua Liu, Luyuan Tong

Stability Analysis of the Three-Stage Electronic Ballast for Metal Halide Lamp. . .. ........ ... ... . ... ... .. .. .. ... 2089
Ray-Lee Lin, Jun-Yuan Huang

Bidirectional High-Power High-Efficiency non-isolated step-up DC-DC Converter. . . ............ .. 2096
E. Sanchis-Kilders, A. Ferreres, E. Maset, J.B. Ejea, V. Esteve, J. Jorddn, J. Calvente, A. Garrigds
Design of Peak and Charge Current-mode Control for Parallel Module Solar Array Regulator System......................... 2103

S. H. Park, H. §. Bae, J. H. Lee, B. H. Cho

Sensorless control of wound rotor induction generator (WRIG) for wind power

applications: the experimental test platform . . ... ... 2108
loan Serban, Dorin Iles-Klumpner, Frede Blaabjerg, Ion Boldea

Parallel Operation Control of N+1 Redundant Inverter System ... .. ... ... . e 2116
Byung-Hwan Jeong, Jong-Chan Park, Gyu-Ha Choe, Jun-Seok Cho
Analysis and Design of Simple Limit Cycle MPPT Controller Using Error Signal-based Current Control Loop. . ................ 2122

Kang-Hoon Koh, Ju-Sung Kang, Doo-Sung Hong, Hyun-Woo Lee, Mikihiko Matsui

The Characteristic Analysis of Grid Frequency Variation under Islanding Mode for Utility

Interactive PV System with Reactive Power Variation Scheme for Anti-Islanding .. ........... ... ... .. ... ... .. ... ... .. .... 2129
Han-Goo Kim, Hong-Sung Kim, Gyu-Ha Choe, Young-Ho Choi, Jae-Chul Kim

Comparison of z-source and boost-buck inverter topologies as a single phase

transformer-less photovoltaic grid-connected power conditioner . . ... ... ... .. 2134
Babak Farhangi, Shahrokh Farhangi

Active Shunt Filter for Harmonic Mitigation in Wind Turbines Generators. . . .. ... .t 2140
Fernando Soares dos Reis, Jorge Antonio Villar Alé, Syed Slan, Kevin Tan

Grid Code Compliance of Grid-Side Converter in Wind Turbine Systems. . .. ... ... . e 2146

Florin lov, Remus Teodorescu, Frede Blaabjerg, Bjorn Andresen, Jens Birk, Javier Miranda

Single Stage Inverter for a Direct AC Connection of a Photovoltaic Cell Module. .. ........... ... .. ... ... ... .. ... ........ 2153
A. Ferndndez, J. Sebastidan, M. M. Hernando, M. Arias, G. Pérez

Control and Performance of Wind Turbine Generators based on Permanent

Magnet Synchronous Machines Feeding a Diode Rectifier. . ... ... ... . 2159
Wei Li, Chad Abbey, Géza Jods

Implementation of Fuel Cell Dynamic SImulator . ... .. ... ... 2165
Jeong-Gyu Lim, Seok-Hwan Kim, Eun-Kyung Seo, Hwi-Beom Shin, Se-Kyo Chung, Hyun-Woo Lee

A Sensorless Voltage Control of Stand-Alonelnduction Generator with PWM Converter for Renewable Energy Applications . .. . .. 2170
Katsumi Nishida, Tarek Ahmed, Mutsuo Nakaoka

A Current-Sensor-Free Incremental Conductance Single Cell MPPT for High Performance Vehicle Solar Arrays . ............... 2177
Peter Wolfs, Quan Li

Monitoring and Fault Diagnosis of Cascaded Converters in Hybrid Electric Automotive Systems. .. .......................... 2184
R. Jayabalan, B. Fahimi

Comparison and Evaluation of Charge Equalization Technique for Series Connected Batteries. .. ............................ 2190
Kong Zhi-Guo, Zhu Chun-Bo, Lu Ren-Gui, Cheng Shu-Kang

Simulated Performance of SiC Based OP-AMP at High Temperature . ... ... ... . .. . . . . . i 2196

Jeesung Jung, Alex Q. Huang, Zhong Du

Efficiency-Optimized Direct Torque Controlled Integrated Starter/Alternator with Power Factor Tuning . ...................... 2201
Jun Zhang, M. Faz Rahman

Analytical Comparison of Conduction and Switching Losses of A Novel Matrix-Z-Source

Converter and A Conventional VSI Converter for Automotive ISA 42 V System . .. ... ... . e 2206
Keping You, M. F. Rahm

An electromagnetic-based model for calculating the efficiency in domestic induction heating appliances . ..................... 2213
J. Acero, J.M. Burdio, L.A. Barragdn, J.1. Artigas, R. Alonso

High-frequency switching class-D power amplifier for portable sound applications. . ............. ... .. ... . . ... 2219
B.K. Choi, Y.U. Hong, TW.Kwak, M.C.Lee, G.H.Cho

A Study on a Hybrid Induction Heating System for Laser Printer . ... ... ... .. 2223
Youngmin Chae, Joonggi Kwon, Sangyoung Han, Hwanho Sung

A Novel Transformer Coupled Efficient AC-PDP Sustain Driver. . ... ... .. e 2229
Pankaj Agarwal, Woosup Kim, Bohyun

A Novel Full-digital Bidirectional Constant Current Source CONVEITEr . . . ... ...\ttt e e e e 2235
Qingbo Hu, Zhengyu Lii

Characteristics Analysis of Two-Channel Interleaved Boost Converter with Integrated Coupling Inductors. .. .................. 2241

Yanshen Hu, Yunxiang Xie, Hao Tian, Baoming Mei

XV



An Evaluation of the Practicality of Sliding Mode Controllers in DC-DC Converters and Their General Design Issues . ... ....... 2247
Siew-Chong Tan, Y. M. Lai, Chi K. Tse

Voltage Regulator Module with Multi-interleaving Technique for Future Microprocessors ... ... .. 2254
Dodi Garinto
Compensator Design for Adaptive Voltage Positioning (AVP) for Multiphase VRMSs. .. ... ... . . 2260

Martin Lee, Dan Chen, Chih-Wen Liu, Kevin Huang, Eddie Tseng, Ben Tuai
Constant autonomy despite coupling coefficient variations for a very low power

contact-less application based on a parallel-resonant DC-DC CONVEITer. . . ... ...t e 2267
C. Ferndndez, O. Garcia, J. A. Cobos

A power stage optimization method for monolithic DC-DC cOnVerters . . . ... .. .. e e 2273
Toru Takayama, Dragan Maksimovig

Nonlinear Synergetic Control for m Parallel-Connected DC-DC Buck Converters: Droop Current Sharing. .................... 2280
1. Kondratiev, E. Santi, R. Dougal

A novel improved PSM mode in DC-DC converter based on energy balance . . ........... .. .. ... . . 2287
Ping Luo, Zhaoji Li, Bo Zhang

High Power Density, High Efficiency System Two-stage Power Architecture for Laptop Computers. .. ....................... 2291
Julu Sun, Ming Xu, Yucheng Ying, Fred C. Lee

Control Strategy for Input-Series Output-Paralleled Converter. . ... .. ... .. .. e 2298
Xinbo Ruan, Lulu Cheng, Tao Zhang

Experimental Study of Switched Modular Series Connected DC-DC CONVEIers . ... ..o vttt e 2306
Olsen Rodrigues, Satish Ranade

A New Automatic Synchronous Switch Post Regulator for Multi-Output Converters . . .............. ... 2311
Soung-Ju Lee, Ho-Jin Kim, Gyu-Ha Choe, Hyung-Soo Mok

Hybrid Control of a Boost Converter Operating in Discontinuous Current Mode . .. ... ... ... .. . i 2315
C. Sreekumar, Vivek Agarwal

A Novel Step-up VRM—Two-phase Interleaved Coupled-Boost Converter .. ........... ... 2321
Qingbo Hu, Zhengyu Lii

Voltage Clamping Scheme for Zero-Voltage-Switching PWM Combined Three-level Converter. . ................. ... ... ..... 2326
Fuxin Liu, Xinbo Ruan

Zero-Voltage and Zero-Current-Switching PWM Combined Three-level Converter . . ............. . ... ... . . .. 2333
Fuxin Liu, Jiajia Yan, Xinbo Ruan

Bidirectional DC-DC Converter with Full-bridge / Push-pull circuit for Automobile Electric Power Systems . .................. 2340
Koji Yamamoto, Eiji Hiraki, Toshihiko Tanaka, Mutsuo Nakaoka, Tomokazu Mishima

Zero-Voltage Switching and Soft-Commutating Two-transformer Full-Bridge PWM Converter Using the Voltage-Ripple ... ... ... 2345
Hyun-KiYoon, Gun-Woo Moon, Myung-Joong Youn, Sang-Kyoo Han

A New Soft Switching Dc-to-De Converter Employing Two Transformers. .. ... .. .. e 2352
Darlwoo Lee, Taeyoung Ahn, Byungcho Choi

A Novel Tapped-Inductor Buck Converter for Divided Power Distribution System . ............ .. ... .. ... ... .. ... ... ...... 2359
K. Nishijima, K. Abe, D. Ishida, K. Harada

Optimum Power-Saving Method for Power MOSFET Width of One-Cycle Control DC-DC Converters. . . ..................... 2365
Ke-Horng Chen, Chieh-Ching Chien, Hsin-Hsin Ho, Li-Ren Huang

Three-Level DC-DC Converter: Four Switches Vsmax=Vin/2, TL Voltage Waveform before LCFilter .. ...................... 2370

Shi Yong, in Zhijian, Cai Xu
A Bi-Directional Isolated DC/DC Converter as a Core Circuit of the Next-Generation Medium-Voltage Power Conversion System. . 2374
Shigenori Inoue, Hirofumi Akagi

Optimum efficiency-tracking gate driver using adaptive deadtime control for single chip DC-DC converter .. .................. 2381
Young Uk Hong, Bae Kun Choi, Young Jin Woo, Min Chull Lee, Tae Woo Kwak, Han Phuc Le, Gyu Hyeong Cho

Fast Response DC/DC Converter with Transient Suppression CITCUIL . . ... .. ... e 2386
S. K. Changchien, T. J. Liang, J. F. Chen, L. §. Yang

Resistor Emulation Approach to Low-Power Energy Harvesting . . ... ... ... 2391
Thurein S. Paing, Regan Zane

Highly Efficient Tri-Mode Control of Buck Converters with Load Sensing Technique. . ........... ... .. ... ... .. ... ... ...... 2398
Hong-Wei Huang, Chieh-Ching Chien, Ke-Horng Chen, Sy-Yen Kuo

An improved topology of digitally-controlled single-phase single-stage high DC voltage converter .. ......................... 2402
S. Mekhilef, A. M. Omar, K. §. Muhammad

Digital Average Current-Mode Controller for DC-DC Converters in Physical Vapor Deposition Applications ................... 2407

Milan Ilic, Dragan Maksimovic

Reduction of Quantization Effects in Digitally Controlled dc-dc Converters using Inductor Current Estimation .. ............... 2414
W. Stefanuiti, E. Della Monica, E. Tedeschi, P. Mattavelli, S. Saggini

XVi



Digital Control of Switch-Mode Welding Machine using FPGA . . ... . 2421
Kimmo Rauma, Ossi Laakkonen, Julius Luukko, llkka Pajari, Olli Pyrhdnen

Accelerating the transient load response of an FPGA-counter-based SR forward converter . .............. .. ... .. ... ... ...... 2426
K. I Hwu, Y. T. Yau

Algorithms to Estimate the Temperature and Effective Irradiance Level over a Photovoltaic

Module using the Fixed Point Theorem. . .. ... .. 2431
Eduardo 1. Ortiz Rivera, Fang 7. Peng

Repetitive Learning Control of Inverter System & Its DSP+FPGA Implementation. ... ......... .. .. ... ... ... 2435
Wei Zhou, Xiaogiong Zuo, Xiaoming Zha

Interactive multimedia material for an electrical power quality COUrSe ... .. ... . ... . 2441
P. G. Marambeas, P. Stergiopoulos, S. A.Papathanassiou, P. Bauer, S. N. Manias

Simplified Induction-Heating Machine for Electrical Engineering Class in Teacher Training Faculty ... ............ ... ... ..... 2448
Toru Higashi, Hiroshi Sakamoto

Increasing Inductive Power Transferring Efficiency for Maglev Emergency Power Supply . ........... ... ... .. .. ... ... .. .... 2453
Lu Wang, Min Chen, Dehong Xu

Near Field Coupling Effects on Conducted EMI in Power Converter . ... ... ... .. e 2460
Wei Chen, Limin Feng, Henlin Chen, Zhaoming Qian

High Frequency Common Mode EMI Noise Suppression for Switching Converters by Impedance Control . .................... 2466
Henglin Chen, Limin Feng, Wei Chen, Zhaoming Qian

A Hybrid Solution to Meet IEC 61000-3-2 Regulations Reprocessing a Small Part of the Total Power. . ....................... 2468

A. Ferndndez, D.G. Lamar, M. M. Hernando, J. Sebastidn
Conducted EMI Noise Prediction and Characterization for Multi-phase-leg Converters

Based on Modular-Terminal-Behavioral (MTB) Equivalent EMI Noise Source Model. . ........... ... .. ... ... .. ... ... ...... 2475
Qian Liu, Fred Wang, Dushan Boroyevich

State of Health Determination: Two Pulse Load Test fora VRLA Battery. ... ... . . i 2482
M. Coleman, C.K. Lee, W.G. Hurley

A fully integrated floating power supply for high voltage technologies including n-epi biasing. .. ........... ... ... .. ... ...... 2488
E. Dallago, S. Ruzza, G. Venchi, M. Grasso, S. Morini

Integrated Class DE Synchronized DC-DC Converter for On-Chip Power Supplies. . ........... .. ... .. . ... 2493

Tadashi Suetsugu, Marian K. Kazimierczuk
Parasitic Parameter Extraction and Loss Analysis of A 3kW MOSFET Hybrid Integrated

Power Electronics Module (IPEM) for Three-phase Motor Driver Sensor. . .. ... .. e 2498
Zhang Lianghua, Yang Xu, Pei Yunqing, Wang Zhaoan

Analysis of Commutation Torque Ripple in Three-Phase, Four-Switch Brushless DC (BLDC) Motor Drives .. ................. 2505
Abolfazl Halvaei Niasar, Abolfazl Vahedi, Hassan Moghbelli

A Low Noise Three-Phase Matrix Converter Introducing Delta-Sigma Modulation Scheme . ................................ 2511
Atsushi Hirota, Mutsuo Nakaoka

A New Neutral-Point Voltage Control for Single-Phase Three-Level NPC Converters . . ............. ... 2517
S. Cobreces, E.J. Bueno, F.J. Rodriguez, J. Salaet, J. Bordonau

Novel SVPWM Overmodulation Scheme and Its Application in Three-Level Inverter. . ........... ... .. ... ... .. ... ... ...... 2523
Shun Jin, Yan-ru Zhong, Wei-bing Cheng

Development of a 7-Level Medium Voltage Inverter System with PWM Converter for Regenerating Operation .. ............... 2530
Kwang-Seob, Kim Byung-Ki, Kwon Sang-suk, Bang Sang-Ho, Moon Byung-Hun, Yang Chang-Ho, Choi

A Novel Modeling and Analysis of Capacitor-Clamped Multilevel Converters. . .............. . .. 2535
S.A. Khajehoddin, J. Ghaisari, A. Bakhshai, P.K. Jain

Multilevel Dual Inverter-Fed Drives with Algorithms of Synchronized PWM ... ... .. .. .. . . . 2540
V. Oleschuk, A. Sizov, F. Profumo, A. Tenconi, A.M. Stankovic

Space Vector Modulation for High Power Five Level Current Source Inverters .. .......... .. .. i, 2547
D. Xu, B.Wu

Reduce Common-Mode Voltage in Cascaded Multilevel Inverter Based on Artificial Neural Network .. .............. ... .. .... 2553
Pinggang Song, Eryong Guan, Zhiming Lin

A novel model-based controller for a three-phase four-wire shunt active filter ... ........... .. ... ... .. ... .. .. ... .. .. ... 2559
A. A. Valdez, G. Escobar, Member, R. E. Torres-Olguin

A Discrete-Time Sliding Mode Controlled Current-Source Inverter Used in AC Power Source. . ............. .. ..., 2565

Fei Xu, Hao Ma, Yao Zhang

Performance Improvement for a Series Active Voltage Quality Regulator with Source Voltage Feed-forward and Load Voltage
Feed-back Control ... .. ... 2570
Feng Xu, Guochun Xiao, Zhiliang Hu, Changhe Nan, Zhaoan Wang

XVil



A Control Strategy for Inverters Powering Nonlinear Loads to Improve its Performance. . ............ ... .. ... .. ... ... ......
Min Chen, C.F. Zheng, Zhaoming Qian, XiaoMing Yuan, Zhiyong Qiu

A Novel Two-Amplitude Control Strategy for the Active Clamped Resonant DC Link Inverter. . . .............. ... ... .. ......
Xiaolei Qi, Xinbo Ruan

Modelling and design of an hybrid modulated hysteresis current controller Application to a single phase voltage source inverter . . .
M.A. Shamsi-Nejad, S. Pierfederici, J. P. Martin, F. Meibody-Tabar

Improved Method of Voltage Utility Factor for PWM Control Method of Five-Leg Inverter ... ................ ... .. ... ......
Kazuo Oka, Yusuke Nozawa, Kouki Matsuse

Simulation Study of Charge Controlled Half-cycle Modulated Dual Buck Half Bridge Inverter .. ................. ... ........
Zan Wang, Lan Xiao, Yangguang Yan

A New Current Balancing Methods of CCFL for LCD TV Backlight . . ... ... ..
Seunguk Yang, Soungju Lee, Hojin Kim, Haidon Lee, Hyungsoo Mok, Gyuha choe

Shaping the Spectra of the Acoustic Noise Emitted by Three-Phase

Inverter Drives based on the New Hybrid Random PWM Technique. . ......... ... . . e
Ki- Seon Kim, Young-Gook Jung, Young- Cheol Lim

A Novel Current-Source SineWave Voltage Inverter with Soft-Switching and Low-Switching Stress . .........................
Rou-Yong Duan, Chao-Tsung Chang, 1sang-Li Su

Power Spectra of Single-Phase HBML Inverters with a Pseudo-Random Frequency Carrier Technique . .......................
Jong- Nam Kim, Young-Gook Jung,Young- Cheol Lim, Kwang- Heon Kim

Erroneous Results from SPICE Simulations of Switching Converters: A Dynamical System Viewpoint . .......................
Xiaoqun Wu, Siu-Chung Wong, Chi K. Tse, Junan Lu

Practical Simulations of Control Characteristics of a Current-Mode DC/DC Converter . ............... ...
Brian Wang, Sophia Wang, Dan Chen, Kevin Huang, Ben 1ai, Eddie Tseng

Interactive Modelling of a Six Step Discontinuous Current Mode Inverter fed Permanent Magnet Synchronous Motor Drive. . ... ..
Narayanaswamy P.R.Iyer , Jianguo Zhu

Control system analysis and design of a resonant inverter with the variable frequency variable duty cycle scheme ... ............
J. Tian, J. Petzoldt, T. Reimann, M. Scherf, G. Berger

A Frequency Domain Analytical Model of Uncontrolled Rectifiers. .. ... ... . . e
Min Chen, Zhaoming Qian, XiaoMing Yuan, Zhiyong Qiu

Analysis and Design of N paralleled DC/DC Modules with Current-Sharing Control .. ........... ... .. ... ... .. ... ... ......
Xiaogao Xie, Shanshan Yuan, Junming Zhang, Zhaoming Qian

Stability Analysis of Two-Stage PFC Power Supplies. . .. .. ...
Octavian Dranga , Grace Chu, Chi K. Tse, Siu-Chung Wong

A System for Thermal Model Verification of a Power Switch .. ... ... .
Mika Ikonen, Heikki Hdsd, Kimmo Rauma, Pertti Silventoinen

Research on Waveform Library Control . .. .. ...
Xiaofeng Sun, Bin Wang, Weiyang Wu

Extraction of Dynamic Low-Order Nonlinear Inductor Models Based on Steady State Solutions . ............................
Livan Qu, Patrick L. Chap

Simulation of Active Frequency Drift Adding Zero Current Method for Islanding Detection. . .......... ... .. ... ... .. ... .....
Moon-Ju Ko, Ick Choy, Ju-Yeop Choi, Ki-Ok Lee, Gwon-Jong Yu

Operation of Double Fed Induction Generators with Unmodified Low Cost Standard Converters .. ..........................
Ralf Wegener, Stefan Soter, Tobias Rosmann

High Performance Brushless Permanent Magnet Motor/Generator Drives in Electric and Hybrid Electric Vehicles...............
Taehyung Kim, Hyung-Woo Lee, Mehrdad Ehsani

A New Stabilizing Control Method for suppressing Oscillations of V/Hz Controlled PWM Inverter-fed Induction Motors Drives . . .
Zhiwen Ma, Fei Lin, Trillion Q. Zheng

A Second-Order Sigma-Delta Modulator with Switched-Current Memory Cell for Closed-Loop Motor Control System...........
Guo-Ming Sung, Kuo-Hsuan Chang, Dong-An Yao, Shyue-Ru Yao

Sensorless Scheme for Induction Motor Drives Fed by a Matrix Converter Using Power Theory .. ...........................
Kyo-Beum Lee, Frede Blaabjerg

A Study on AFPM (Axial Flux Permanent Magnet) Motor without Stator Core . ... ... ... .. i e
Jong-Chan Park, Hae-Ryong Choi, Gyu-Ha Choe

Interharmonic currents assessment in high-power cycloconverter-fed drives. . ......... .. ... .. . . . .
J. Pontt, J. Rodriguez, J. San Martin, R. Aguilera, J. Rebolledo, E. Caceres, 1. lllanes, P. Newman

Parallelized Inverters Configuration with Current and Voltage Sources for High Power Applications . . ........................
Sangshin Kwak, Hamid A. Toliyat

Study of Control Methodology for Single Inverter Parallel Connected Dual Induction Motors Based on the Dynamic Model. . . .. ..
Wang Ruxi, Wang Yue, Dong Qiang, He Yanhui, Wang Zhaoan

Xviii



Adaptive Backstepping RENN Control for Synchronous Reluctance Motor Drive .. ... ... .. .. .. . i 2734
S. J. Chiang, Chih-Hong Lin

Pulsating Torque Analysis of PMSM Driven by Dual Mode Inverter Control in Wide Constant Power Speed Range ............. 2740
Inez R. Recalde Lino, Jodo O. P. Pinto, Luciana C. Leite, J. S. Lawler

Discrete Space Vector Modulation Applied on a PMSM Motor . . .. ..o o 2745
D. Ocen, L. Romeral, J.A. Ortega, J. Cusido, A.Garcia

Sensorless Vector Control for Non-salient Permanent Magnet Synchronous Motors using Programmable Low Pass Filter ... ... ... 2750
J.S. Yu, B.K. Lee, C. Y. Won

Nonlinear Efficiency Optimization Control of IPM Synchronous Motor Drives with Online Parameter Estimation . . ............. 2756
Sadegh Vaez-Zadeh, Mehran Zamanifar, Jafar Soltani

A Novel Method of Estimating an Initial Magnetic Pole Position of a PMSM .. ... ... .. .. . 2762
Jin-Woo Lee

A Sensorless Speed Control of an Interior Permanent Magnet Synchronous Motor based

on an Instantaneous Reactive Power and a fuzzy logic controller ... ... .. .. . . 2768

Hyoung -Seok Kang, Young- Seok Kim

Initial Position Estimation for Closed-loop Linear Hybrid Stepping Motor Drives using DC Current Excitation. . ............... 2775
Kyung-Rae Cho, Tai-Sik Hwang, Jul-Ki Seok, Dong-Hun Kim

A Speed-Sensorless Vector Control of Parallel-Connected Multiple Induction Motor Drives with Adaptive Rotor Flux Observers . . . 2781
Masahiro Taniguchi, Takashi Yoshinaga, Kouki Matsuse

Torque Ripple Optimization of Switched Reluctance Motor Using Two-phase Model and Optimization Search Techniques .. ... ... 2786
Nitin Bhiwapurkar, Ted K.A. Brekken, Ned Mohan

A High Performance Motion Control System of Switched Reluctance Motor. .. ... .. ... .. . i 2792
Min-Huei Kim, Won-Sik Baik, Kyeong-Ho Choi, Dong-Hee Kim, Don-Ha Hwang

Control Algorithm for 4-Switch Converter of 3-Phase SRM . .. ... 2797
Yuen-Chung Kim, Byoung-Kuk Lee, Yong-Ho Yoon, Hack-Seong Kim, Chung-Yuen Won

A New Cost Effective SRM Drive using Commercial 6-Switch IGBT Modules. . ......... .. ... .. .. .. . . .. 2802
Yuen-Chung Kim, Byoung-Kuk Lee, Yong-Ho Yoon, Jin Hur, Chung-Yuen Won

A Modified Direct Torque Control for a Matrix Converter-Fed Interior Permanent Magnet Synchronous Machine Drive ... .. ... .. 2809
D. Xiao, M. F. Rahman

Performance limits of ultra-thin printed circuit board inductors. . . ... ... 2816
Eberhard Waffenschmidt

Winding Losses in High-Current, High-Frequency Transformer Foil Windings with Leakage Layer. . ......................... 2823
M. Paviovsky, SW.H. de Haan, J.A. Ferreira

Direct AC Main Current Control of Shunt Active Power Filters — Feasibility and Performance. .............................. 2830
Guangzhu Wang, Guibin Zhang

Harmonic Mitigation Improvement with a New Parallel Topology for Shunt Active Power Filters .. .......................... 2836
Lucian Asiminoaei, Lascu Cristian, Frede Blaabjerg, lon Boldea

DC-Link Voltage Pumping-up Analysis and Phase Shift Control for a Series Active Voltage Regulator . ....................... 2843
Guochun Xiao, Zhiliang Hu, Changhe Nan,Zhaoan Wang

Parallel Interleaved Inverters for Reactive Power and Harmonic Compensation. . ............. .. .. 2848
L. Asiminoaei, E. Aeloiza, J. H. Kim, P. Enjeti, F. Blaabjerg, L. T. Moran, , S. K. Sul

Boundary Control of Dynamic Voltage Restorers in Voltage Harmonic Compensation. . ..................0 i on.. 2855
Paul KW. Chan, Henry S.H. Chung, S.Y.R. Hui

Harmonic analysis and output filter design of NPC multi-level inverters. . ... ... .. e 2862

Soo-Hong Kim, Yoon-Ho Kim, Kang-Moon Seo, Sang-Seok Bang, Kwang-Seob Ki

Instantaneous Voltage Drop Compensation for UPS System Connected in Parallel with Batteries and Ultracapacitors. .. .......... 2867
Yoon-Ho Kim, Soo-Hong Kim, Sung-Chan Rho, Hyun-Wook Moon, Kee-Hwan Kim

A Voltage Source Charge Pump Power Factor Correction Electronic Ballast For Fluorescent Lamp With No Start-Up Capacitor . . . . 2872
Claudinor B. Nascimento, Joabel Moia, Arnaldo José Perin

Design and Impelimentation of DSP-based Multi-Channel Power Measurement System ... ........... ... .. ... ... oo, 2879
Jae-Guen Yoo, Sang-Ick Lee, Jeong-Chay Jeon, Gyu-Ha Choe

A Novel Prototype Discontinuous Inductor Current Mode Operated

Three-Phase PEC Power Converter with Four Active Switches . ... .. ... . . . e 2884
Kazunori Nishimura, Katsuya Hirachi, Ahamad M. Eid, Hyun Woo Lee, Mutsuo Nakaoka
Voltage Phase Regulated Seamless Transfer Control Strategy for Utility-interconnected Fuel cell Inverters with an LCL-filter. . . . .. 2891

Guogiao Shen, Dehong Xu, Xiaoming Yuan

A Novel Active Power Filter based on Injection of £\-£] Current Components to Power System................ ... ... .. ...... 2897
Xiaoming Zha, Mei Yang

XiX



Analysis and Design of Power Electronic Transformer for Medium Voltage Levels. ... ...... .. ... .. .. ... ... .. ... ... .. .... 2903
H. Iman-Eini, S. Farhangi

Degradation of Avalanche Ruggedness of Power Diodes by Thermally Induced Local Breakdown ... ......................... 2908
Soo-Seong Kim, Kwang-Hoon Oh, Young-Chul Kim, Chong-Man Yun

Design for Efficiency Improvement and Future prediction in Multi Chip Module for DC-DC Converter .. ..................... 2913
Yusuke Kawaguchi, Akio Nakagawa, Tomohiro Kawano, Hiroshi Takei, Syotaro Ono

Optimum Combination of SiC-diodes and Si-switching Devices in High Power Application . .............. ... .. ... ... ...... 2919
Kyungmin Sung, Masamu Kamaga , Yasunori Tanaka , Hiromichi Ohashi

Low-voltage PowerMOSFETSs used as dissipative elements: electrothermal analysis and characterization ...................... 2925
Alberto Castellazzi, Gerhard Wachutka

4H-SiC BJT Characterization at High Current High Voltage .. ... ... ... . . . e 2932
Yan Gao, Alex Q. Huang, Xiaojun Xu, Zhong Du, Anant K. Agarwal, Sumi Krishnaswami

A high efficiency gate-driving scheme of synchronous rectifiers in Wide-Input-Voltage-Range CCM Flyback Converter ... ....... 2937
Weiming Lin, HuiQi Song, ZengYi Lu, G. Hua

A Parallel Matrix Converter SYSIEIM . . . ... .. oo 2943
H. Ayano, H. Inaba, S. Ogasawara

Analysis and Elimination of the Output Voltage Imbalance for a Half-Bridge Boost Rectifier under Mismatched Loads........... 2950
Yu-Kang Lo, Chin-15e Ho, Jian-Min Wang

Three-Phase PWM AC/AC Cik Converter for Voltage Sag Compensation . . .. ... ...ttt 2953
Jose Hoyo, Hugo Calleja, Jaime Arau

Transient Modeling and Control of the Novel ZVS Z-Source Rectifier. . ... ... .. .. ... . . . 2958
Xinping Ding, Zhaoming Qian, Yeyuan Xie, F. 7. Peng

Performance Improvements for Matrix Converter Based on Reverse Blocking IGBT. .. ......... .. ... .. ... ... .. ... ... .. .... 2963
Kai Sun Daning Zhou Yang Mei Lipei Huang, Kouki Matsuse

Three-Phase PWM AC-AC Buck Converter Small-signal Modeling Dynamic Analysis and Control System Design ............. 2969
Ma Hua-sheng, Zhang Bo, Zheng Jian-chao

High Efficiency Single Stage AC-DC Converter by Hybrid Parallel Structure .. ...... ... ... .. ... .. ... .. .. 2974
C.F. Jin, Y. Ishihara, T. Totaka, T. Ninomiya, S. Nakagawa

400kHz, 300W SiC BJT Based High Power Density PFC Converter. . . .. ... e 2978
Xiaojun Xu, Alex Q. Huang, Yan Gao, Zhong Du, Anant Agarwal, Sumi Krishnaswami, Sei-Hyang Ryu

Common-Mode Voltages of Space-Vector Modulated Matrix Converters Compared to Three-Level Voltage Source Inverter ... .. .. 2983
Mairti Jussila, Jarno Alahuhtala, Heikki Tuusa

Six Step Modulation of Matrix Converter with Increased Voltage Transfer Ratio. .......... .. ... .. ... ... .. ... .. ... ... ..... 2990
Bingsen Wang, Giri Venkataramanan

A Novel Common-Neutral Single-Stage Single-Phase AC/DC/AC Converter with High Input Power Factor.................... 2997
Chien-Ming Wang, Ching-Hung Su

Cycloconverter Drive System for Fault Diagnosis Study: Real Time Model, Simulation and Construction. ..................... 3002
J. Pontt, J. Rodriguez,E. Cdceres, I. lllanes, C. Silva

Direct AC/AC Converters with 2 Legs and 3 Legs for Two-Phase Systems. . . ... .. . . i 3008
Sangshin Kwak, Hamid A. Toliyat

A ZNT PWM Three Level Boost Converter for Power Factor Preregulator. .. ......... .. ... .. ... . . .. 3013
Gang Yao, Haiyang He, Yan Deng, Xiangning He

A High Efficiency High Frequency Resonant Inverter for High Frequency AC Power Distribution Architectures. . . .............. 3018
Ye Zhongming, Jain Praveen,Sen Paresh

Control of Series Parallel Resonant Converter with Two Different Input Voltage Sources .. ........... ... .. ... .. ... ... ...... 3025
Ye Zhongming, Jain Praveen, Sen Paresh

Control of High Frequency Resonant Inverter System, Design and Implementation. ... ........... ... .. ... ... . ... 3032
Ye Zhongming, Jain Praveen,Sen Paresh

Inverting ZCS Switched-Capacitor Bi-directional CONVErter ... ... .. ... .. e 3039
Yaung-Shung Lee, Yin-Yuan Chiu, Ming-Wang Cheng

Analysis, Design and Experimentation of a Zero-Voltage Switching Two-Inductor Boost Converter with Integrated Magnetics . . . . . 3045
Quan Li, Peter Wolfs

A Current driven Half-Bridge ZCS with asymmterical PWM operation .. ....... ... .. ... ... . . . . . . i 3051
B.C. Hyun, W.S. Kim, J.H Lee, Bo.H. Cho

A Novel Robust Control Method for Series Parallel Resonant Converter (SPRC). ... ... ... ... ... . . . . . . .. . . . ... 3056
Chia Chew Lin

Suppressing Acoustic Resonance in HID Lamp with Combined Frequency Modulation. ... ......... ... .. ... ... ... .. ... ..... 3062

Cheng Weibin, Zhong Yanru, Jin Shun

XX



Efficiency and Frequency Bifurcating Phenomenon Research ofSeries Resonance Converter Applied in a
Contact-less Power Transmission SYSIEIM . . . . ... ... e e 3067
Fang Zhuo, Minghao Cui, Tao Liu, Teng Ha, Zhao-an Wang

Investigation into the use of complex wavelets for analyzing of switching noise in SMPS. ... ...... ... .. ... ... .. ... ... ... ... 3073
Wenjie Chen, Xu Yang, Zhaoan Wang

AC-side CCM VSCS-CP-PEC Electronic Ballast. . .. ... .. . 3077
Ray-Lee Lin, Hung-Yi Liu

Performance of maximum power point tracker in tropical climate. ... ... ... . . . 3083
S. Mekhilef, N.A. Rahim, HW. Ping

A Multi-Lamp Current Sharing Controller Using Current-Mirror Technique for LCD Backlight Module .. ..................... 3087

Chang-Hua Lin, Chung-Lun Ou, Tien-Shuo Liu, Kai-Jun Pai, Juing-Huei Su
Topological Development and Operational Analysis of Buck-Boost Current Source Inverters for

Energy Conversion AppliCAtIONS . . . ... ..o 3093
P. C. Loh, P. C. Tan, F. Blaabjerg, T. K. Lee

Interleaving Forward Converters with Single-Capacitor Turn-off Snubber for stunning Poultry Applications ................... 3099
S.-Y. Tseng, J. G. Huang, H.-T. Wen, H.-H. Chang

A New Energy Recovery Sustaining Driver for AC PDPs with Reduced Sustain Voltage by Half . . ........................... 3106
Seung-Bum Lim, Young-Min Ko, Soo-Yong Chae, Dae-Taeck Chung, Jong-Sun Ko, Soon-Chan Hong

Asymmetrical ZVS PWM Flyback Converter with Synchronous Rectification for Ink-Jet Printer . . . .......................... 3111
Junseok Cho, Joonggi Kwon, Sangyoung Han

Study and Implementation of an Electric Fence Energizer . ... ... .. .. . 3118
Marcelo Giovanni B. De Martino, Fernando S. dos Reis, Guilherme A. D. Dias

A novel energy-recovery circuit for a plasma display panel . ... ... ... 3125
Tae-Sung Kim, Gun-Woo Moon, Myung-Joong Youn, Sang-Kyoo Han

The power supply for the beam chopper magnets of a medical synchrotron . ........ ... .. .. ... . . . . . . .. . . . 3129
E. Dallago, G. Venchi, S. Rossi, M. Pullia, T. Fowler, M.B. Larsen

Research on dimming control of microcontrollor-based electronic ballast for HPS lamps . ............ .. ... .. .. ... ... .. .... 3134
Wang Maojun, Xu Dianguo

Study on Driving Methods of EEFL Inverter for 32-inch LCD TV Backlight. ... ... ... ... ... . . . . 3138
Won-Sik Oh, Kyoo-Min Cho, Gun-Woo Moon

Bidirectional Pulse Plasma Power Supply for Treatment of Air Pollution . . ... ... ... ... .. . .. . 3143
Wanho Shin, Jaeho Choi, Taewoong Kim

High-Precision and Decomposition Control of Several Permanent Magnet Linear Motors for Magnetic Levitation .............. 3149
Jeong-Woo Jeon, Mitica Caraiani, Don-Ha Hwang, Joo-Hoon Lee, Dong-Sik Kang, Yong-Joo Kim, Sung-Shin Kim

A New Matrix Type Three-Phase Four-Wire Power Electronic Transformer . . ........ ... ... .. ... .. . .. . .. .. 3155
Ai-juan Jin, Hang-tian Li, Shao-long Li

An Improved Control Strategy for the One Cycle Control Three-Phase PFC Rectifier under Unbalanced Source. . ............... 3161
Ai-juan Jin, Hang-tian Li, Shao-long Li

Development of a power supply for the pulse MIG arc welding with a wire melting rate change . ............................ 3168
Tae-Jin, Kim, Jong-Pi, Lee, Han-Woong, Park and Cheul-U Kim

Magnetic Field Generation in an Inductively Coupled Radio-Frequency Power Transmission System .. ....................... 3172
Kathleen O’Brien, Ralph Teichmann, Henry Gueldner

Current Sharing of Paralleled Power MOSFETs at PWM Operation . . ... ... . e 3179
Toni Lopez, Reinhold Elferich

Interleaving boost converters with a single-capacitor Turn-off Snubber. .. ... ... ... .. ... . 3186
H.-H. Chang, S.-Y. Tseng, J. G. Huang

New Design and Application of High Efficiency LED Driving System for RGB-LED Backlight in LCD Display . ............... 3193
Sang-Yun Lee, Jae-Wook Kwon, Hyung-Suk Kim, Myoung-Soo Choi, Kyung-Soo Byun

ZNZ.CS Full-Bridge PWM DC/DC Converter using a Novel LCD Energy-Recovery Snubber . ... ........ ... ... .. ... ... ... 3198
Nam-In Kim, Gyu-Hyeong Cho

New Multi-Output LLC Resonant Converter for High Efficiency and Low Cost PDP Power Module. . ........................ 3201
Chong-Eun Kim, Ki-Bum Park, Gun-Woo Moon, Jun-Young Lee

New high power - high ratio non isolated DC-DC boost converter for Fuel cell applications. . .............. ... ... .. ... ...... 3208
Bang Viet Dang, Yves Lembeye, Jean Paul Ferrieux, Jean Barbaroux, Yvan Avenas

A Hybrid Integrated Power Electronic Module Based On Pressure Contact Technology. . ........... .. .. ... ... .. ... ... .. .... 3215
Xiaoyu He, Xiangjun Zeng, Xu Yang, Zhaoan Wang

An Active Modulation Technique for Single-Phase Grid-Connected CSL .. .. ... ... .. . e 3220

River T. H. Li, Henry S. H. Chung, Tony K. M. Chan

XXI



Communication Fault-tolerant Wireless Network Control of a Load-sharing Multiphase Interactive Power Network. . ............ 3227
Kaustuva Acharya, Muhammad Tahir, 1Sudip K. Mazumder

Modulation of Current-Source Converters from Gating Signals for Voltage-Source Converters. . ............... ... ... ... 3235
Huu-Phuc To, M. Faz Rahman, Colin Grantham

A Switched Mode Envelope Tracker for Polar EDGE Transmitter. . .. ... ... .. e 3241
Xufeng Jiang, Néstor D. Lopez, Dragan Maksimovig

Leakage Inductance Calculation of Complex Transformer Constructions based on a Simple Two-Coil Inductor Model. ... ... ... .. 3248

Yick Po Chan, Man Hay Pong
Performance Comparison of Circuit Simulator Lumped Models for the Body Diode Reverse

Recovery of Low Voltage Power Trench MOSEETS . . . ... e e e 3252
Toni Lopez, Reinhold Elferich, Nick Koper, Eduard Alarcon

A High Efficiency Indirect Matrix Converter Utilizing RB-IGBTS. . . . ... ... e 3259
T. Friedli, M. L. Heldwein, F. Giezendanner, J. W. Kolar

A Five Phase Three-Level Neutral Point Clamped Converter Using DSP and FPGA Based Control Scheme .................... 3266
Bakari Mwinyiwiw, Olorunfemi Ojo, Zhigiao Wu

Novel Winding Loss Analytical Model of Flyback Transformer. . . ... ... .. . e 3273
Zengyi Lu, Wei Chen

Power Disturbance Classifier Using Wavelet-Based Neural Network . ... ... .. .. . 3279
Hongkyun Kim, Jinmok Lee, Jacho Choi, Gyo-Bum Chung

A Novel Buck-Boost Z-Source Rectifier. .. .. ... . 3285
Yeyuan Xie, Zhaoming Qian, Xinping Ding, Fangzheng Peng

Three Phase AC/DC Buck Converter With Bidirectional Capability .. ........ ... .. . . i 3290
L.S. Yang, T. J. Liang, J. F. Chen

Performance Considerations of PFC Switching Regulators Based on Non-Cascading Structures. . ............ ... .. ... .. ...... 3296
Martin K. H. Cheung, Martin H. L. Chow, Chi K. Tse

A High-Efficiency AC-to-DC Adaptor with a Low Standby Power Consumption. .. ........... ... . .. 3303
Yu-Kang Lo, Shang-Chin Yen, Jin-Yuan Lin

Inductor Voltage Phase Feedback Based Phase-locked Loop Control for Electronic Ballast with Series Parallel Resonant Tank . . . .. 3307
Ray-Lee Lin, Ming-Chieh Yeh

Research on the coupling factor improvement of low profile planar transformer with FEA method. .. ......................... 3313
Qingguang Yu, Zhaoxi Liu, Yinan Geng, Hao Wang

An Integrated PEC and DC/DC Power Converter for Single Phase UPS ... .. ... ... . . 3324

Yang Li, Jingtao 1an, Zhigiang Jiang, Jianping Ying

A Study On Luminescence and Discharge Characteristics of EEFL

(External Electrode Fluorescent Lamp) Driven by Square Wave ... .. ... .. 3328
Daeyoun Cho, Yeon-Jae Lee, Kyu-Min Cho, Won-Sik Oh, Gun-Woo Moon, Sang-Gil Lee, Mun-Soo Park

XXil





