
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP11APE-PRT 
978-1-4244-8084-5 

2011 Twenty-Sixth Annual IEEE 
Applied Power Electronics 
Conference and Exposition 
 
(APEC 2011) 
 
 

Fort Worth, Texas, USA 
6-11 March 2011 

Pages 1-704 

1 / 3 



TABLE OF CONTENTS 

 

Session T1:  DC-DC Converter Topologies 
March 8, 2011 8:30 - 11:55 
Session Chairs: Mohamed Orabi, APEARC, South Valley University 

Abhijit D. Pathak, International Rectifier 

LLC Converters with Automatic Resonant Frequency Tracking Based on 
Synchronous Rectifier (SR) Gate Driving Signals .........................................................................  1 
Weiyi Feng, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Dianbo Fu, Virginia Polytechnic Institute and State University, United States 

LLC Resonant Converter Burst Mode Control with Constant Burst Time and 
Optimal Switching Pattern ...............................................................................................................  6 
Weiyi Feng, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Daocheng Huang, Virginia Polytechnic Institute and State University, United States 
Chanwit Prasantanakorn, Virginia Polytechnic Institute and State University, United States 

Overcurrent Protection for the LLC Resonant Converter with Improved  
Hold-Up Time ...................................................................................................................................  13 
H. Figge, University of Paderborn, Germany 
T. Grote, University of Paderborn, Germany 
N. Fröhleke, University of Paderborn, Germany 
J. Böcker, University of Paderborn, Germany 
F. Schafmeister, DELTA Energy Systems GmbH, Germany 

Current Mode Control for LLC Series Resonant DC-to-DC Converters .....................................  21 
Jinhaeng Jang, LG Electronics, Korea, South 
Minjae Joung, Kyungpook National University, Korea, South 
Seokjae Choi, Kyungpook National University, Korea, South 
Youngho Choi, Kyungpook National University, Korea, South 
Byungcho Choi, Kyungpook National University, Korea, South 

A Multiple-Input SEPIC with a Bi-Directional Input for Modular Distributed 
Generation and Energy Storage Integration .................................................................................  28 
Juyoung Jung, University of Texas at Austin, United States 
Alexis Kwasinski, University of Texas at Austin, United States 

A Multiple-Input Current-Source Converter for a Stand-Alone Hybrid  
Power System .................................................................................................................................  35 
Sheng-Yang Yu, University of Texas at Austin, United States 
Junseok Song, University of Texas at Austin, United States 
Alexis Kwasinski, University of Texas at Austin, United States 



Multi-Input Single-Inductor DC-DC Converter for MPPT in Parallel-Connected 
Photovoltaic Applications ..............................................................................................................  41 
Shahab Poshtkouhi, University of Toronto, Canada 
Olivier Trescases, University of Toronto, Canada 

Session T2:  AC-DC Converters I 
March 8, 2011 8:30 - 11:55 
Session Chairs: Dustin Becker, Emerson Network Power 

Chris Jones, Emerson 

A New Single-Phase Single-Stage Three-Level Power Factor Correction  
AC-DC Converter ............................................................................................................................  48 
Mehdi Narimani, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 

A PFC with High Power Factor at Low Load or High Mains Voltage ..........................................  56 
Cheng Zhang, NXP Semiconductors, Netherlands 

Low-Profile AC/DC Converter for Laptop Adaptor .......................................................................  60 
Jong-Bok Baek, Seoul National University, Korea, South 
Ji-Tae Kim, Seoul National University, Korea, South 
Bo-Hyung Cho, Seoul National University, Korea, South 

Variable On-Time Controlled ZVS Buck PFC Converter for HB-LED Application .....................  65 
Jianyou Yang, Zhejiang University, China 
Xinke Wu, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

Average Current Mode Control in Digitally Controlled Discontinuous-Conduction-
Mode PFC Rectifier for Improved Line Current Distortion ..........................................................  71 
Jong-Won Shin, Seoul National University, Korea, South 
Bo-Hyung Cho, Seoul National University, Korea, South 
Jae-Ho Lee, LS Industrial System, Co., Ltd., Korea, South 

Common Mode EMI Noise of AC-DC Converters for Low Power Applications .........................  78 
Pengju Kong, Virginia Polytechnic Institute and State University, United States 
Yan Jiang, GE Globle Research Center, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 

Methods of Reducing Audible Noise Caused by Magnetic Components in 
Variable-Frequency-Controlled Switch-Mode Converters ...........................................................  83 
Laszlo Huber, Delta Products Corporation, United States 
Milan M. Jovanović, Delta Products Corporation, United States 



Session T3:  Active Power Filter & Power Quality 
March 8, 2011 8:30 - 11:55 
Session Chairs: Zach Pan, ABB 

Optimum Design Consideration and Implementation of a Parallel Hybrid Active 
Power Filter Integrated into a Three-Phase Capacitive Diode Rectifier .....................................  91 
Xiaojie Shi, Zhejiang University, China 
Yuwen Shen, Zhejiang Test Academy of Quality and Technical Supervision, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 
Fang Z. Peng, Michigan State University, United States 

Design, Control, and Implementation of LCL-Filter-Based Shunt Active  
Power Filters ...................................................................................................................................  98 
Yi Tang, Nanyang Technological University, Singapore 
Poh Chiang Loh, Nanyang Technological University, Singapore 
Peng Wang, Nanyang Technological University, Singapore 
Fook Hoong Choo, Nanyang Technological University, Singapore 
Feng Gao, Shandong University, China 
Frede Blaabjerg, Aalborg Universitet, Denmark 

A Novel AC-AC Series Voltage Compensator Without Large Energy Storage 
Elements and Using Partial Power Conversion .........................................................................  106 
Chushan Li, Zhejiang University, China 
Yan Deng, Zhejiang University, China 
Yi Zhao, Zhejiang University, China 
Wuhua Li, Zhejiang University, China 
Xiangning He, Zhejiang University, China 

Development of Solid-State Fault Isolation Devices for Future Power  
Electronics-Based Distribution Systems ....................................................................................  113 
Oleg Vodyakho, Florida State University, United States 
Chris Widener, Florida State University, United States 
Michael Steurer, Florida State University, United States 
Dominik Neumayr, Florida State University, United States 
Chris Edrington, Florida State University, United States 
Subhashish Bhattacharya, North Carolina State University, United States 
Hesam Mirzaee, North Carolina State University, United States 

High Efficiency PFC with Enabling Window Control and Active Input Bridge ........................  119 
Xudan Liu, Zhejiang University, China 
Changsheng Hu, Zhejiang University, China 
Heng Yue, Zhejiang University, China 
Ping Lin, Zhejiang University, China 
Dehong Xu, Zhejiang University, China 
Hangwen Pan, Murrelektronik GmbH, Germany 

A Study on High Current Rectifier Systems with Mitigated Time-Varying Magnetic 
Field Generation at AC Input and DC Output Busbars ..............................................................  125 
Yongsug Suh, Chonbuk National University, Korea, South 
Changwoo Kim, Chonbuk National University, Korea, South 



Requirements for the Control System of an SOFC Power Conversion Unit in 
Stationary Power Generation .......................................................................................................  133 
Tomi Riipinen, Lappeenranta University of Technology, Finland 
Vesa Väisänen, Lappeenranta University of Technology, Finland 
Pertti Silventoinen, Lappeenranta University of Technology, Finland 

Session T4:  Inductive Components 
March 8, 2011 8:30 - 11:55 
Session Chairs: Jim Marinos, Payton America 

Chuck Mullett, ON Semiconductor 

Inductor Design for VHF Tapped-Inductor DC-DC Power Converters ......................................  142 
Jizheng Qiu, Thayer School of Engineering at Dartmouth, United States 
Charles R. Sullivan, Thayer School of Engineering at Dartmouth, United States 

Low Profile, Low Cost, New Geometry Integrated Inductors ....................................................  150 
Ziwei Ouyang, Technical University of Denmark, Denmark 
Ole C. Thomsen, Technical University of Denmark, Denmark 
Michael A.E. Andersen, Technical University of Denmark, Denmark 
Thomas Björklund, Flux A/S, Denmark 

A High Frequency Core Loss Measurement Method for Arbitrary Excitations .......................  157 
Mingkai Mu, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Qiang Li, Virginia Polytechnic Institute and State University, United States 
David Gilham, Virginia Polytechnic Institute and State University, United States 
Khai D.T. Ngo, Virginia Polytechnic Institute and State University, United States 

Advanced Soft Magnetic Materials for High Frequency and High  
Power Application .........................................................................................................................  163 
Hao Zhu, Spectrum Magnetics LLC, United States 
Stoyan Stoyanov, Spectrum Magnetics LLC, United States 
Paul E. Parsons, Spectrum Magnetics LLC, United States 
Brandon McLaughlin, Spectrum Magnetics LLC, United States 
John Q. Xiao, University of Delaware, United States 

The Design of Barrel-Wound Foil Windings with Multiple Layers Interchanged to 
Balance Layer Currents ................................................................................................................  168 
Jennifer D. Pollock, Thayer School of Engineering at Dartmouth, United States 
Charles R. Sullivan, Thayer School of Engineering at Dartmouth, United States 
Weyman Lundquist, West Coast Magnetics, United States 

Fully Integrated Planar Magnetics for Primary-Parallel Isolated Boost Converter .................  174 
Ziwei Ouyang, Technical University of Denmark, Denmark 
Gökhan Sen, Technical University of Denmark, Denmark 
Ole C. Thomsen, Technical University of Denmark, Denmark 
Michael A.E. Andersen, Technical University of Denmark, Denmark 
Thomas Björklund, Flux A/S, Denmark 



Performance Evaluation of Solid State Transformer Based Microgrid in  
FREEDM Systems .........................................................................................................................  182 
Xu She, North Carolina State University, United States 
Srdjan Lukic, North Carolina State University / FREEDM Systems Center, United States 
Alex. Q. Huang, North Carolina State University, United States 
Subhashish Bhattacharya, North Carolina State University, United States 
Mesut Baran, North Carolina State University, United States 

Session T5:  Inverter Topology 
March 8, 2011 8:30 - 11:55 
Session Chairs: Ali Bazzi, University of Illinois 

Aengus Murray, International Rectifier 

Isolated Three-Level AC-AC Direct Converter ............................................................................  189 
Lei Li, Nanjing University of Science and Technology, China 
Ling Zhu, Nanjing University of Science and Technology, China 

Blocked Phase Current Patching Three-Phase Rectifier for Double Feed  
AC-AC Converter ..........................................................................................................................  192 
Yufu Wang, Powshen Ltd., China 
Ruichen Zhang, Powshen Ltd., China 
Wendong Li, Haocen Electric Co. Ltd, China 

Integrated Common Mode Capacitors for SiC JFET Inverters ..................................................  196 
Rémi Robutel, Université de Lyon - INSA Lyon, France 
Christian Martin, Université de Lyon - INSA Lyon, France 
Hervé Morel, Université de Lyon - INSA Lyon, France 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevitch, Virginia Polytechnic Institute and State University, United States 
Régis Meuret, Safran Group - Hispano-Suiza, France 
Nicolas Gazel, Safran Group - Hispano-Suiza, France 

A Three-Port Photovoltaic (PV) Micro-Inverter with Power Decoupling Capability ................  203 
Souhib Harb, University of Central Florida, United States 
Haibing Hu, University of Central Florida, United States 
Nasser Kutkut, University of Central Florida, United States 
Issa Batarseh, University of Central Florida, United States 
Z. John Shen, University of Central Florida, United States 

Single-Phase SVA Inverter ...........................................................................................................  209 
E.C. dos Santos Jr., Universidade Federal de Campina Grande, Brazil 

Z-Source Converter Applied for Single-Phase to Three-Phase Conversion System ..............  216 
E.C. dos Santos Jr, Universidade Federal de Campina Grande, Brazil 
F. Bradaschia, Federal University of Pernambuco, Brazil 
M.C. Cavalcanti, Federal University of Pernambuco, Brazil 
E.R.C. da Silva, Universidade Federal de Campina Grande, Brazil 

Switched Capacitor Cell Based DC-DC and DC-AC Converters ...............................................  224 
Ke Zou, Ohio State Universtiy, United States 
Mark J. Scott, Ohio State University, United States 
Jin Wang, Ohio State University, United States 



Session T6:  Modeling & Control of DC-DC Converters 
March 8, 2011 8:30 - 11:55 
Session Chairs: Ali Davoudi, University of Texas- Arlington 

Van Niemela, Fairchild Semiconducter 

V2IC Control: A Novel Control Technique with Very Fast Response Under Load 
and Voltage Steps .........................................................................................................................  231 
M. del Viejo, Universidad Politécnica de Madrid, Spain 
P. Alou, Universidad Politécnica de Madrid, Spain 
J.A. Oliver, Universidad Politécnica de Madrid, Spain 
O. Garcia, Universidad Politécnica de Madrid, Spain 
J.A. Cobos, Universidad Politécnica de Madrid, Spain 

Voltage Deviation of POL Converter with Two-Stage Output Filter ..........................................  238 
Mohamed Orabi, APEARC, South Valley University, Egypt 

A Novel Analog Implementation of Capacitor Charge Balance Controller with a 
Practical Extreme Voltage Detector ............................................................................................  245 
Liang Jia, Queen's University, Canada 
Dong Wang, Queen's University, Canada 
Yan-Fei Liu, Queen's University, Canada 
Paresh C. Sen, Queen's University, Canada 

Dynamic Digital Variable Switching Frequency Control Scheme for  
Power Converters .........................................................................................................................  253 
VaraPrasad Arikatla, University of Alabama, United States 
Jaber A. Abu Qahouq, University of Alabama, United States 

Unconventional Wearable Energy Harvesting from Human Horizontal Foot Motion ..............  258 
Peng Zeng, Illinois Institute of Technology, United States 
Hao Chen, Illinois Institute of Technology, United States 
Zhi Yang, Illinois Institute of Technology, United States 
Alireza Khaligh, Illinois Institute of Technology, United States 

Simple and Systematic Modeling Procedure of Capacitors Based on  
Frequency Response ....................................................................................................................  265 
V. Valdivia, Universidad Carlos III de Madrid, Spain 
D. López del Moral, Universidad Carlos III de Madrid, Spain 
M. Sanz, Universidad Carlos III de Madrid, Spain 
A. Barrado, Universidad Carlos III de Madrid, Spain 
A. Lázaro, Universidad Carlos III de Madrid, Spain 
F. Tonicello, European Space Research and Technology Centre, Netherlands 

Optimum Energy Harvesting for Series-Connected Power Sources with Uniform 
Voltage Distribution ......................................................................................................................  271 
Kasemsan Siri, Aerospace Corporation, United States 
Michael Willhoff, Aerospace Corporation, United States 



Session T7:  Renewable Energy: DC Systems 
March 8, 2011 8:30 - 11:55 
Session Chairs: Robert S. Balog, Texas A&M 

Daniel Schweickart, Xi'an Jiaotong University 

Modified Regula Falsi Optimization Method Approach to Digital Maximum Power 
Point Tracking for Photovoltaic Application ..............................................................................  280 
Seunghyun Chun, University of Texas at Austin, United States 
Alexis Kwasinski, University of Texas at Austin, United States 

Passive Filter Topology Study of Single-Phase AC-DC Converters for DC 
Nanogrid Applications ..................................................................................................................  287 
Dong Dong, Virginia Polytechnic Institute and State University, United States 
Fang Luo, Virginia Polytechnic Institute and State University, United States 
Wei Zhang, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Igor Cvetkovic, Virginia Polytechnic Institute and State University, United States 
Li Jiang, Virginia Polytechnic Institute and State University, United States 
Pengju Kong, Virginia Polytechnic Institute and State University, United States 

Integrated MPPT and Bidirectional Battery Charger for PV Application Using One 
Multiphase Interleaved Three-Port DC-DC Converter ................................................................  295 
Zhan Wang, Florida State University, United States 
Hui Li, Florida State University, United States 

A High Efficiency DC MIC for PV Energy Harvest in FREEDM Systems ..................................  301 
Zhigang Liang, North Carolina State University, United States 
Rong Guo, North Carolina State University, United States 
Alex. Q. Huang, North Carolina State University, United States 

High Efficiency Wide Load Range Buck/Boost/Bridge  
Photovoltaic Microconverter ........................................................................................................  309 
Richard K. Hester, Texas Instruments, United States 
Christopher Thornton, Texas Instruments, United States 
Sairaj Dhople, Texas Instruments, United States 
Zheng Zhao, Texas Instruments, United States 
Nagarajan Sridhar, Texas Instruments, United States 
Dave Freeman, Texas Instruments, United States 

High-Frequency Design Considerations of Dual Active Bridge 1200 V SiC 
MOSFET DC-DC Converter ...........................................................................................................  314 
Arun Kadavelugu, North Carolina State University, United States 
Seunghun Baek, North Carolina State University, United States 
Sumit Dutta, North Carolina State University, United States 
Subhashish Bhattacharya, North Carolina State University, United States 
Mrinal Das, Cree, Inc., United States 
Ananth Agarwal, Cree, Inc., United States 
James Scofield, Air Force Research Laboratory, United States 

Frequency Regulation of a Microgrid Using Solar Power .........................................................  321 
Luke D. Watson, Missouri University of Science and Technology, United States 
Jonathan W. Kimball, Missouri University of Science and Technology, United States 



Session T8:  Digital Control of DC/DC Converters 
March 9, 2011 8:30 - 10:10 
Session Chairs: Jonathan Kimball, Missouri S&T 

Gerry Moschopoulos, University of Western Ontario 

DC-DC Power Converter with Digital PID Controller ..................................................................  327 
VaraPrasad Arikatla, University of Alabama, United States 
Jaber A. Abu Qahouq, University of Alabama, United States 

DC-DC Converter with Digital Adaptive Slope Control in Auxiliary Phase to 
Achieve Optimal Transient Response .........................................................................................  331 
Yue Wen, Univeristy of Toronto, Canada 
Olivier Trescases, University of Toronto, Canada 

High-Accuracy Digital Controlled Isolated Power Supply with Low Data  
Transfer Requirements .................................................................................................................  338 
Zhiyuan Hu, Queen's University, Canada 
Yan-Fei Liu, Queen's University, Canada 
Tet Hin Yeap, University of Ottawa, Canada 

Digital Hybrid Ripple-Based Constant On-Time Control for Voltage  
Regulator Modules ........................................................................................................................  346 
Kuang-Yao Cheng, Virginia Polytechnic Institute and State University, United States 
Feng Yu, Virginia Polytechnic Institute and State University, United States 
Shuilin Tian, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 

Session T9:  Solid State Protectors and Parasitic Elements 
March 9, 2011 8:30 - 10:10 
Session Chairs: Juan Balda, University of Arkansas 

Juan Sabate, GE 

Demonstration of a 600-V, 60-A, Bidirectional Silicon Carbide Solid-State  
Circuit Breaker ..............................................................................................................................  354 
D.P. Urciuoli, U.S. Army Research Laboratory, United States 
Victor Veliadis, Northrop Grumman Corporation, United States 
H.C. Ha, Northrop Grumman Corporation, United States 
Vadim Lubomirsky, Berkeley Research Associates, United States 

A Novel Fault Detection Circuit for Short-Circuit Faults of IGBT .............................................  359 
Min-Sub Kim, Hanyang University, Korea, South 
Byoung-Gun Park, Hanyang University, Korea, South 
Rae-Young Kim, Hanyang University, Korea, South 
Dong-Seok Hyun, Hanyang University, Korea, South 

Effect of Parasitic Elements in a Power Converter on the Switching Performance 
of a MOSFET-Snubber-Diode Configuration ..............................................................................  364 
Tin-ho Li, City University of Hong Kong, Hong Kong 
Jianjing Wang, City University of Hong Kong, Hong Kong 
Henry Shu-hung Chung, City University of Hong Kong, Hong Kong 



P-Cell and N-Cell Based IGBT Module: Layout Design, Parasitic Extraction, and 
Experimental Verification .............................................................................................................  372 
Shengnan Li, University of Tennessee-Knoxville, United States 
Leon M. Tolbert, University of Tennessee-Knoxville, United States 
Fred Wang, University of Tennessee-Knoxville, United States 
Fang Zheng Peng, Michigan State University, United States 

Session T10:  System Integration 
March 9, 2011 8:30 - 10:10 
Session Chairs: Raymond Foley, Technologies Research Centre 

Rais Miftakhutdinov, Texas Instruments 

Evaluation and Optimization of Crosstalk Noise in Multi-Core Processors’ Power 
Delivery System ............................................................................................................................  379 
Omar F. Mousa, University of Alabama, United States 
Jaber A. Abu Qahouq, University of Alabama, United States 

Digital Control of Two Phase Interleaved PFC and Motor Drive Using MCU  
with CLA ........................................................................................................................................  384 
Manish Bhardwaj, Texas Instruments, United States 
Shamim Choudhury, Texas Instruments, United States 
Bilal Akin, Texas Instruments, United States 

Improved Comprehensive Thermal Model for Power Electronics Building  
Block Applications ........................................................................................................................  390 
Huanhuan Wang, National University of Singapore, Singapore 
Ashwin M Khambadkone, National University of Singapore, Singapore 
Karl Erik Birgersson, National University of Singapore, Singapore 

The Impact of Electric Vehicle Battery Charging on Distribution Transformers .....................  396 
Matthew J. Rutherford, University of Denver, United States 
Vahid Yousefzadeh, National Semiconductor, United States 

Session T11:  Misc. Renewable Energy Harvesting Techniques 
March 9, 2011 8:30 - 10:10 
Session Chairs: Ajit Kane, Johnson Controls 

Morgan Kiani, Texas Christian University 

Quasi-Z-Source Inverter with Energy Storage for Photovoltaic Power  
Generation Systems .....................................................................................................................  401 
Jorge G. Cintron-Rivera, Michigan State University, United States 
Yuan Li, Sichuan University, China 
Shuai Jiang, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 



Photovoltaic Lighting System Based on Z-Source/Quasi-Z-Source  
Converter Topology ......................................................................................................................  407 
L.V. Hartmann, Universidade Federal de Campina Grande, Brazil 
E.C. dos Santos Jr, Universidade Federal de Campina Grande, Brazil 
A.M.N. Lima, Universidade Federal de Campina Grande, Brazil 
A.C. Oliveira, Universidade Federal de Campina Grande, Brazil 
M.B.R. Correa, Universidade Federal de Campina Grande, Brazil 

Design and Optimization of an Adaptive Non-Linear Piezoelectric  
Energy Harvester ..........................................................................................................................  412 
Thurein Paing, University of Colorado at Boulder, United States 
Regan Zane, University of Colorado at Boulder, United States 

Per Panel Photovoltaic Energy Extraction with Multilevel Output DC-DC Switched 
Capacitor Converters ...................................................................................................................  419 
John J. Cooley, Massachusetts Institute of Technology, United States 
Steven B. Leeb, Massachusetts Institute of Technology, United States 

Session T12:  Z- Source Inverters 
March 9, 2011 8:30 - 10:10 
Session Chairs: M. R. Baiju, College of Engineering Trivandrum 

Low Cost Single-Phase Semi-Z-Source Inverter ........................................................................  429 
Dong Cao, Michigan State University, United States 
Shuai Jiang, Michigan State University, United States 
Xianhao Yu, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 

Discontinuous Operation Modes of Current-Fed Quasi-Z-Source Inverter .............................  437 
Qin Lei, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 
Shuitao Yang, Zhejiang University, United States 

High Frequency Transformer Isolated Z-Source Inverters ........................................................  442 
Shuai Jiang, Michigan State University, United States 
Dong Cao, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 

A Hybrid PWM Strategy for Z-Source Neutral-Point-Clamped Inverter ....................................  450 
J.H.G. Muniz, Universidade Federal de Campina Grande, Brazil 
E.R.C. da Silva, Universidade Federal de Campina Grande, Brazil 
E.C. dos Santos Jr, Universidade Federal de Campina Grande, Brazil 



Session T13:  Modeling & Control of EMI and PFC 
March 9, 2011 8:30 - 10:10 
Session Chairs: Timothy Groat, Stored Energy Systems LLC 

Wayne Weaver, Michigan Technological University 

System Simulation for EMC Network Analysis ..........................................................................  457 
M. Foissac, Grenoble INP / G2Elab, France 
J.L. Schanen, Grenoble INP / G2Elab, France 
G. Frantz, Grenoble INP / G2Elab, France 
D. Frey, Grenoble INP / G2Elab, France 
C. Vollaire, Ampere Lab - Ecole Centrale de Lyon, France 

Switching Loss Estimation of High Voltage Power MOSFET in Power Factor 
Correction Pre-Regulator .............................................................................................................  463 
Sungmo Young, Fairchild Semiconductor, Korea, South 
Wonsuk Choi, Fairchild Semiconductor, Korea, South 

EMI Modeling of Half-Bridge Inverter Using a Generalized Terminal Model ............................  468 
Hemant Bishnoi, Virginia Polytechnic Institute and State University, United States 
Andrew C. Baisden, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 

Passivity-Based Control for Current Sharing in PFC Interleaved Boost Converters ..............  475 
Armando Olmos-López, CENIDET, Mexico 
Gerardo Guerrero, CENIDET, Mexico 
Jaime Arau, CENIDET, Mexico 
Carlos Aguilar, CENIDET, Mexico 
Juan C. Yris, Universidad Juárez Autónoma de Tabasco / DAIA, Mexico 

Session T14:  GaN Inverter, Si & Piezoelectric Devices 
March 9, 2011 8:30 - 10:10 
Session Chairs: Alex Craig, fairchild Semiconductor 

Matthew Wilkowski, Enpirion 

99.3% Efficiency of Three-Phase Inverter for Motor Drive Using GaN-Based Gate 
Injection Transistors .....................................................................................................................  481 
Tatsuo Morita, Panasonic Corporation, Japan 
Satoshi Tamura, Panasonic Corporation, Japan 
Yoshiharu Anda, Panasonic Corporation, Japan 
Masahiro Ishida, Panasonic Corporation, Japan 
Yasuhiro Uemoto, Panasonic Corporation, Japan 
Tetsuzo Ueda, Panasonic Corporation, Japan 
Tsuyoshi Tanaka, Panasonic Corporation, Japan 
Daisuke Ueda, Panasonic Corporation, Japan 

From Planar to Trench - Evaluation of Ruggedness Across Various Generations 
of Power MOSFETs and Implications on In-Circuit Performance .............................................  485 
Hemal Shah, International Rectifier Corporation, United States 
Steve Oknaian, International Rectifier Corporation, United States 
Eric Persson, International Rectifier Corporation, United States 
Rongjun Huang, International Rectifier Corporation, United States 



Low Voltage Superjunction Power MOSFET: An Application  
Optimized Technology ..................................................................................................................  491 
Phil Rutter, NXP Semiconductors, United Kingdom 
Steven T. Peake, NXP Semiconductors, United Kingdom 

One-Shot Design of Radial Mode Piezoelectric Transformer for Magneticless 
Power Conversion ........................................................................................................................  498 
Kaspar Sinding Meyer, Noliac, Denmark 
Michael A.E. Andersen, Technical University of Denmark, Denmark 

Session T15:  AC-DC Converters II 
March 9, 2011 14:00 - 17:25 
Session Chairs: Bogdan Bucheru, Delta Energy Systems 

Towards a 99% Efficient Three-Phase Buck-Type PFC Rectifier for 400 V DC 
Distribution Systems ....................................................................................................................  505 
A. Stupar, ETH Zurich, Switzerland 
T. Friedli, ETH Zurich, Switzerland 
J. Miniböck, ETH Zurich, Switzerland 
M. Schweizer, ETH Zurich, Switzerland 
J.W. Kolar, ETH Zurich, Switzerland 

A Novel Three-Phase Buck-Boost AC-DC Converter .................................................................  513 
Dunisha Wijeratne, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 

A Space-Vector PWM Method for Single-Phase Three-Level Neutral-Point 
Clamped Converter .......................................................................................................................  521 
Wensheng Song, Southwest Jiaotong University and University of California, Irvine, China 
Xiaoyun Feng, Southwest Jiaotong University, China 
Keyue Smedley, University of California, Irvine, United States 

Multi-Phase Adaptive On-Time PFC for Better Light Load Efficiency and  
EMI Performance ...........................................................................................................................  529 
Qian Li, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 

A New Three-Phase Single-Stage Rectifier with Improved Input and  
Output Characteristics .................................................................................................................  535 
Mehdi Narimani, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 

A Current Control Implementation Based on a Clamping One-Cycle  
Control Strategy ............................................................................................................................  542 
Alberto Soto-Lock, Universidade Federal de Campina Grande, Brazil 
Edison R. da Silva, Universidade Federal de Campina Grande, Brazil 
C.B. Jacobina, Universidade Federal de Campina Grande, Brazil 
Malik E. Elbuluk, University of Akron, United States 



Size Reduction of the Inductor in Critical Conduction Mode PFC Converter ..........................  550 
Linlin Gu, FSP-Powerland Technology Inc., China 
Julu Sun, FSP-Powerland Technology Inc., China 
Ming Xu, FSP-Powerland Technology Inc., China 
Quanping Zuo, FSP-Powerland Technology Inc., China 
Jiangbing Fan, FSP-Powerland Technology Inc., China 

Session T16:  High Efficiency DC/DC Converters 
March 9, 2011 14:00 - 17:25 
Session Chairs: Trishan Esram, Pacific Northwest National Laboratory 

Rinkle Jain, Intel Corporation 

Classification and Selection Methodology for Multi-Element Resonant Converters ..............  558 
Daocheng Huang, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Dianbo Fu, Huawei Technologies Co., Ltd., United States 

A Novel Current Driving Scheme for LLC Resonant Converter with Synchronized 
Voltage-Doubler Rectifier .............................................................................................................  566 
Jiawen Liao, Zhejiang University, China 
Jianfeng Wang, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

A Buck Resonant Voltage Divider with Bidirectional Operation Considered ..........................  571 
K.I. Hwu, National Taipei University of Technology, Taiwan 
Y.T. Yau, National Taipei University of Technology, Taiwan 

A Hybrid Driving Scheme for Full-Bridge Synchronous Rectified LLC Resonant 
DC/DC Converter ...........................................................................................................................  579 
Xiucheng Huang, Zhejiang University, China 
Jianfeng Wang, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

Sensitivity of Telecom DC-DC Converter Optimization to the Level of Detail of the 
System Model ................................................................................................................................  585 
U. Badstuebner, ETH Zurich, Switzerland 
A. Stupar, ETH Zurich, Switzerland 
J.W. Kolar, ETH Zurich, Switzerland 

Analysis and Optimized Design of a New DC-DC Converter with Asymmetrical 
Voltage Distribution for Stepping Down 1500 V to 48 V ............................................................  593 
Huai Wang, City University of Hong Kong, Hong Kong 
Henry Chung, City University of Hong Kong, Hong Kong 
Adrian Ioinovici, Holon Institute of Technology, Israel 



High-Efficiency High-Power DC-DC Converter for Energy and Space Saving of 
Power-Supply System in a Data Center ......................................................................................  600 
Rejeki Simanjorang, National Institute of Advanced Industrial Science and Technology, Japan 
H. Yamaguchi, National Institute of Advanced Industrial Science and Technology, Japan 
H. Ohashi, National Institute of Advanced Industrial Science and Technology, Japan 
K. Nakao, Nagasaki University, Japan 
T. Ninomiya, Nagasaki University, Japan 
S. Abe, International Center for the Study of East Asian Development, Japan 
M. Kaga, NTT Facilities Inc., Japan 
A. Fukui, NTT Facilities Inc., Japan 

Session T17:  Islanding & Seamless Integration 
March 9, 2011 14:00 - 17:25 
Session Chairs: Liming Liu, Florida State University 

Edward Ortiz, University of Puerto Rico-Mayagüez 

Autonomous Control Integrating Fast Voltage Regulation and Islanding Detection 
for High Penetration PV Application ...........................................................................................  606 
Yan Zhou, Florida State University, United States 
Liming Liu, Florida State University, United States 
Hui Li, Florida State University, United States 

Direct Decoupled Synchronization Method for Power Converters Under  
Grid Disturbances .........................................................................................................................  613 
Sensen Liu, Zhejiang University, China 
Lijun Hang, Zhejiang University, China 
Wenxi Yao, Zhejiang University, China 
Zhengyu Lu, Zhejiang University, China 

Analysis and Experimental Validation for Power Calculation Based on p-q Theory 
in Single-Phase Wireless-Parallel Inverters ................................................................................  620 
Mingzhi Gao, Zhejiang University, China 
Shangda Yang, Zhejiang University, China 
Cheng Jin, Zhejiang University, China 
Zheng Ren, Zhejiang University, China 
Min Chen, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

Indirect Current Control for Seamless Transfer of Three-Phase Utility  
Interactive Inverters ......................................................................................................................  625 
Sunjae Yoon, LS Industrial System Co., Ltd., Korea, South 
Junbum Kwon, LS Industrial System Co., Ltd., Korea, South 
Junsung Park, Seoul National University of Science and Technology, Korea, South 
Sewan Choi, Seoul National University of Science and Technology, Korea, South 

An Instantaneous Phase Angle Estimation Algorithm for Power Converters Under 
Distorted Utility Conditions ..........................................................................................................  633 
B.E.O.B. Luna, Universidade Federal de Campina Grande, Brazil 
C.B. Jacobina, Universidade Federal de Campina Grande, Brazil 
A.C. Oliveira, Universidade Federal de Campina Grande, Brazil 
E.R.C. da Silva, Universidade Federal de Campina Grande, Brazil 



Active Anti-Islanding Method Based on Harmonic Content Detection from 
Overmodulating Inverters ............................................................................................................  637 
Vaibhav Sule, Baker Hughes, Inc., United States 
Alexis Kwasinski, University of Texas at Austin, United States 

Development of a Grid-Connected Wind Generation System Utilizing High 
Frequency-Based Three-Phase Semicontrolled Rectifier-Current Source Inverter ................  645 
M.M. Amin, Florida International University, United States 
O.A. Mohammed, Florida International University, United States 

Session T18:  Inverter Issues 
March 9, 2011 14:00 - 17:25 
Session Chairs: Dong Cao, Michigan State University 

Circuit-Based Induction Motor Drive Reliability Under Different Control Schemes 
and Safe-Mode Operation .............................................................................................................  653 
Ali M. Bazzi, University of Illinois at Urbana-Champaign, United States 
Xiangyu Ding, University of Illinois at Urbana-Champaign, United States 
Alejandro Dominguez-García, University of Illinois at Urbana-Champaign, United States 
Philip T. Krein, University of Illinois at Urbana-Champaign, United States 

DC Bus Grounding Capacitance Optimization for Common-Mode  
EMI Minimization ...........................................................................................................................  661 
Tao Qi, Rensselaer Polytechnic Institute, United States 
Jian Sun, Rensselaer Polytechnic Institute, United States 

On Discussion of AC and DC Side EMI Filters Design for Conducted Noise 
Suppression in DC-Fed Three Phase Motor Drive System ........................................................  667 
Fang Luo, Virginia Polytechnic Institute and State University, United States 
Xuning Zhang, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattevelli, Virginia Polytechnic Institute and State University, United States 
Jing Xue, University of Tennessee, Knoxville, United States 
Fred Wang, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 
Nicolas Gazel, Safran Group, France 

Dead-Time Elimination of Nine-Switch Converter ......................................................................  673 
Feng Gao, Shandong University, China 
Lei Zhang, Nanyang Technological University, Singapore 
Poh Chiang Loh, Nanyang Technological University, Singapore 

Dead Time Effect in Two-Level Space Vector PWM Voltage Source Inverters with 
Large Current Ripple ....................................................................................................................  679 
Xiaolin Mao, Arizona State University, United States 
Raja Ayyanar, Arizona State University, United States 
Amit Kumar Jain, Peregrine Power LLC, United States 



Small-Signal Model of a Voltage Source Inverter (VSI) Considering the Dead-Time 
Effect and Space Vector Modulation Types ................................................................................  685 
S. Ahmed, Virginia Polytechnic Institute and State University, United States 
Z. Shen, Virginia Polytechnic Institute and State University, United States 
P. Mattavelli, Virginia Polytechnic Institute and State University, United States 
D. Boroyevich, Virginia Polytechnic Institute and State University, United States 
M. Jaksic, Virginia Polytechnic Institute and State University, United States 
K. Karimi, Boeing Company, United States 
J. Fu, Boeing Company, United States 

Design Optimization of Grid-Connected PV Inverters ...............................................................  691 
Eftichios Koutroulis, Technical University of Crete, Greece 
Frede Blaabjerg, Aalborg University, Denmark 

Session T19:  Lighting 
March 9, 2011 14:00 - 17:25 
Session Chairs: Yuan Fang, Columbia University 

Collon Lee, Emerson 

A Primary Side Controlled WLED Driver Compatible with Triac Dimmer ................................  699 
Lianghui Xu, Zhejiang University, China 
Hulong Zeng, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

A New Current-Balancing Method for Paralleled LED Strings ..................................................  705 
Yuequan Hu, Delta Products Corporation, United States 
Milan M. Jovanović, Delta Products Corporation, United States 

A High Brightness Light-Emitting Diode Driver with Power Factor and Total 
Harmonic Distortion Improved ....................................................................................................  713 
K.I. Hwu, National Taipei University of Technology, Taiwan 
W.C. Tu, National Taipei University of Technology, Taiwan 

Multi-Channel Constant Current (MC3) LED Driver ....................................................................  718 
Shu Ji, Virginia Polytechnic Institute and State University, United States 
Haoran Wu, Virginia Polytechnic Institute and State University, United States 
Xiaoyong Ren, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 

High-Accuracy Passive Current Balancing Schemes for Large-Scale LED 
Backlight System ..........................................................................................................................  723 
Shaobin Zhang, FSP-Powerland Technology Inc., China 
Qiaoliang Chen, FSP-Powerland Technology Inc., China 
Julu Sun, FSP-Powerland Technology Inc., China 
Ming Xu, FSP-Powerland Technology Inc., China 
Yang Qiu, FSP-Powerland Technology Inc., China 



HBLED Driving Strategy with Reduced Storage Capacitor Based on  
Load Modularization .....................................................................................................................  728 
Pablo Zumel, Universidad Carlos III de Madrid, Spain 
Cristina Fernández, Universidad Carlos III de Madrid, Spain 
Marina Sanz, Universidad Carlos III de Madrid, Spain 
Antonio Lázaro, Universidad Carlos III de Madrid, Spain 
Andrés Barrado, Universidad Carlos III de Madrid, Spain 

Single-Switch Three-Level DC-DC Converters for Dimmable LED Lighting ............................  735 
Wensong Yu, Virginia Polytechnic Institute and State University, United States 
Cong Zheng, Virginia Polytechnic Institute and State University, United States 
Jih-Sheng Lai, Virginia Polytechnic Institute and State University, United States 
Hongbo Ma, Virginia Polytechnic Institute and State University, United States 

Session T20:  Modeling & Control of High Power Converters 
March 9, 2011 14:00 - 17:25 
Session Chairs: Kevin Parmenter, Exar Corporation 

Positive Feed-Forward Control of Three-Phase Voltage Source Inverter for DC 
Input Bus Stabilization .................................................................................................................  741 
Antonino Riccobono, University of South Carolina, United States 
Enrico Santi, University of South Carolina, United States 

Practical Control Implementation for 100 kVA Three-Phase Four-Wire Online 
Voltage Regulator .........................................................................................................................  749 
Shuai Jiang, Michigan State University, United States 
Yuan Li, Michigan State University, United States 
Xi Lu, Michigan State University, United States 
Baoming Ge, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 

A Repetitive-Based Controller for a Hybrid Filter with High Quality Grid  
Current Waveform .........................................................................................................................  757 
Xiaojie Shi, Zhejiang University, China 
Yuwen Shen, Zhejiang Test Academy of Quality and Technical Supervision, China 
Zhiqiang Wang, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 
Fang Z. Peng, Michigan State University, United States 

Modeling of Medium Voltage Power Electronics Converters Utilizing Advanced 
Simulation Tools ...........................................................................................................................  763 
Oleg Vodyakho, Florida State University, United States 
Tim Chiocchio, Florida State University, United States 
Michael Steurer, Florida State University, United States 
Chris Edrington, Florida State University, United States 
Mike Sloderbeck, Florida State University, United States 

Modeling and Design of a New Bi-Directional Buck-Boost Cascade Inverter .........................  771 
Honglin Zhou, Tsinghua University, China 
Shuai Xiao, Tsinghua University, China 
Geng Yang, Tsinghua University, China 
Hua Geng, Tsinghua University, China 



An Adaptive Dead-Time Compensation Method for Sinusoidal PWM-Controlled 
Voltage Source Inverter with Output LC Filter ...........................................................................  778 
Hongliang Wang, Huazhong University of Science and Technology, China 
Xuejun Pei, Huazhong University of Science and Technology, China 
Yu Chen, Huazhong University of Science and Technology, China 
Yong Kang, Huazhong University of Science and Technology, China 
Xiumei Yue, Huangshi Institute of Technology, China 

Circuit Topology Study for Distributed MPPT in Very Large Scale PV  
Power Plants .................................................................................................................................  786 
Damoun Ahmadi, Ohio State University, United States 
Seyed Akbar Mansouri, Ohio State University, United States 
Jin Wang, Ohio State University, United States 

Session T21:  Vehicular Electronics I 
March 9, 2011 14:00 - 17:25 
Session Chairs: Thomas P. Harvey, International Rectifier 

Alireza Khaligh, IIT-Chicago 

A Low-Cost Time Shared Cell Balancing Technique for Future Lithium-Ion Battery 
Storage System Featuring Regenerative Energy Distribution ..................................................  792 
Abusaleh M. Imtiaz, University of Utah, United States 
Faisal H. Khan, University of Utah, United States 
Haresh Kamath, Electric Power Research Institute, United States 

A Carrier Modulation Method for Minimizing the DC Link Capacitor Current Ripple 
of the HEV DC-DC Converter and Inverter Systems ..................................................................  800 
Xi Lu, Michigan State University, United States 
Wei Qian, Michigan State University, United States 
Dong Cao, Michigan State University, United States 
Fang Zheng Peng, Michigan State University, United States 
Jianfeng Liu, Central South University, China 

Single-Phase Inverter Design for V2G Reactive Power Compensation ...................................  808 
Mithat C. Kisacikoglu, University of Tennessee-Knoxville, United States 
Burak Ozpineci, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 
Leon M. Tolbert, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 
Fred Wang, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 

Universal Input Battery Charger Circuit for PHEV Applications with  
Simplified Controller .....................................................................................................................  815 
Berker Bilgin, Illinois Institute of Technology, United States 
Emilio Dal Santo, Illinois Institute of Technology, United States 
Mahesh Krishnamurthy, Illinois Institute of Technology, United States 

A Phase Shifted Semi-Bridgeless Boost Power Factor Corrected Converter for 
Plug in Hybrid Electric Vehicle Battery Chargers ......................................................................  821 
Fariborz Musavi, Delta-q Technologies Corporation, Canada 
Wilson Eberle, University of British Columbia, Canada 
William G. Dunford, University of British Columbia, Canada 



A Multi-Level Grid Interactive Bi-Directional AC/DC-DC/AC Converter and a Hybrid 
Battery/Ultra-Capacitor Energy Storage System with Integrated Magnetics for 
Plug-in Hybrid Eectric Vehicles ...................................................................................................  829 
Omer Onar, Illinois Institute of Technology, United States 
Jonathan Kobayashi, Illinois Institute of Technology, United States 
Alireza Khaligh, Illinois Institute of Technology, United States 

SOI-Based Integrated Circuits for High-Temperature Power  
Electronics Applications ..............................................................................................................  836 
R.L. Greenwell, University of Tennessee-Knoxville, United States 
B.M. McCue, University of Tennessee-Knoxville, United States 
L. Zuo, University of Tennessee-Knoxville, United States 
M.A. Huque, University of Tennessee-Knoxville, United States 
L.M. Tolbert, University of Tennessee-Knoxville, United States 
B.J. Blalock, University of Tennessee-Knoxville, United States 
S.K. Islam, University of Tennessee-Knoxville, United States 

Session T22:  Soft Switching 
March 10, 2011 8:30 - 11:30 
Session Chairs: Alexis Kwasinski, University of Texas at Austin 

Maryam Saeedifard, Purdue University 

Isolated Bi-Directional Full-Bridge Soft-Switching DC-DC Converter with Active 
and Passive Snubbers ..................................................................................................................  844 
T.-F. Wu, National Chung Cheng University, Taiwan 
J.-G. Yang, National Chung Cheng University, Taiwan 
C.-L. Kuo, National Chung Cheng University, Taiwan 
S.-Z. Lan, National Chung Cheng University, Taiwan 

A New Family of Active Clamp PWM DC-DC Converters with ZVS for Main Switch 
and ZCS for Auxiliary Switch .......................................................................................................  851 
Souvik Chattopadhyay, Indian Institute of Technology Kharagpur, India 
Santosh Baratam, Indian Institute of Technology Kharagpur, India 
Hariom Agrawal, Indian Institute of Technology Kharagpur, India 

Performance Analysis of a Single Stage Single Phase High Step-Up Soft 
Switching Boost Converter ..........................................................................................................  859 
Qiang Rong, Zhejiang University, China 
Wuhua Li, Zhejiang University, China 
Jianjiang Shi, Zhejiang University, China 
Jiande Wu, Zhejiang University, China 
Yan Deng, Zhejiang University, China 
Xiangniang He, Zhejiang University, China 

A ZVS–PWM Full–Bridge Converter with Reduced Conduction Losses ..................................  864 
Dunisha Wijeratne, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 

Adaptive Zero-Current Switching Control Scheme for Diode Emulation Operation ...............  871 
Chun Cheung, Intersil Corporation, United States 
Weihong Qiu, Intersil Corporation, United States 
Noel Dequina, Intersil Corporation, United States 



Current Sourcing ZCS Magnetron Driver for Low Input Voltage Applications ........................  877 
Ilya Zeltser, Ben-Gurion University of the Negev, Israel 
Sam Ben-Yaakov, Ben-Gurion University of the Negev, Israel 

Session T23:  High Frequency DC/DC Converters 
March 10, 2011 8:30 - 11:30 
Session Chairs: Peyman Asadi, International Rectifier 

A VHF Class E DC-DC Converter with Self-Oscillating Gate Driver .........................................  885 
Toke M. Andersen, Technical University of Denmark, Denmark 
Søren K. Christensen, Bang & Olufsen, Denmark 
Arnold Knott, Technical University of Denmark, Denmark 
Michael A.E. Andersen, Technical University of Denmark, Denmark 

50-100 MHz, 8X Step-Up DC-DC Converters in 130nm 1.2V Digital CMOS ...............................  892 
Lin Xue, University of Florida, United States 
Christopher M. Dougherty, University of Florida, United States 
Rizwan Bashirullah, University of Florida, United States 

10 MHz Peak Current Mode DC-DC Converter IC with Calibrated Current Observer ..............  897 
Amir Parayandeh, University of Toronto, Canada 
Olivier Trescases, University of Toronto, Canada 
Aleksandar Prodic, University of Toronto, Canada 

Multiphase Buck Converter with Minimum Time Control Strategy for RF  
Envelope Modulation ....................................................................................................................  904 
P.M. Cheng, Universidad Politécnica de Madrid, Spain 
M. Vasić, Universidad Politécnica de Madrid, Spain 
O. Garcia, Universidad Politécnica de Madrid, Spain 
J.A. Oliver, Universidad Politécnica de Madrid, Spain 
P. Alou, Universidad Politécnica de Madrid, Spain 
J.A. Cobos, Universidad Politécnica de Madrid, Spain 

Adaptive Switching Frequency Scaling Digital Controller for Improving Efficiency 
of Battery Powered DC-DC Converters .......................................................................................  910 
S.M. Ahsanuzzaman, University of Toronto, Canada 
Aleksandar Radić, University of Toronto, Canada 
Aleksandar Prodić, University of Toronto, Canada 

Beyond Time-Optimality: Energy-Based Control of Augmented Buck Converters 
for near Ideal Load Transient Response .....................................................................................  916 
Pradeep S. Shenoy, University of Illinois at Urbana-Champaign, United States 
Philip T. Krein, University of Illinois at Urbana-Champaign, United States 
Santanu Kapat, GE Global Research Center, India 



Session T24:  Power Electronics for Utility Interface I 
March 10, 2011 8:30 - 11:30 
Session Chairs: Mithat Kisacikoglu, University of Tennessee 

Jin Wang, Ohio State 

A New Adaptive Dead-Time Compensation for Single-Phase Grid-Connected  
PV Inverter .....................................................................................................................................  923 
Trung-Kien Vu, Chungnam National University, Korea, South 
Byung-Moon Han, Myongji University, Korea, South 
Hanju Cha, Chungnam National University, Korea, South 

DC Bus Voltage Equalization in Single-Phase Split-Capacitor Three-Level  
Neutral-Point-Clamped Half-Bridge Inverters for PV Applications ...........................................  931 
Roberto Petrella, University of Udine, Italy 
Nicola Buonocunto, MetaSystem Energy, Italy 
Alessandro Revelant, MetaSystem Energy, Italy 
Piero Stocco, MetaSystem Energy, Italy 

A Distributed Control of Input-Series-Output-Parallel Bidirectional DC-DC 
Converter Modules Applied for 20 kVA Solid State Transformer .............................................  939 
Haifeng Fan, Florida State University, United States 
Hui Li, Florida State University, United States 

Digital Control of Three-Phase Series Converter for DFIG Wind Turbine Low 
Voltage Ride-Through Solution ...................................................................................................  946 
Omar Abdel-Baqi, University of Wisconsin-Milwaukee, United States 
Ali Esmaili, University of Wisconsin-Milwaukee, United States 
Adel Nasiri, University of Wisconsin-Milwaukee, United States 

Study of Active-Front-End Design for the Acceleration Grid Power Supply of ITER 
Neutral Beam Injector ...................................................................................................................  952 
Claudio Finotti, Università degli Studi di Padova, Italy 
Elena Gaio, Consorzio RFX, EURATOM-ENEA Association, Italy 
Vanni Toigo, Consorzio RFX, EURATOM-ENEA Association, Italy 

A Three-Phase Adaptive Harmonic Extraction Approach for Active Power Filters ................  960 
Alireza Safaee, Queen's University, Canada 
Davood Yazdani, ReDriven Power Inc. & Queen's University, Canada 
Alireza Bakhshai, Queen's University, Canada 
Praveen Jain, Queen's University, Canada 



Session T25:  Power Electronics Applications to Grid-tied Renewable  
Energy Sources 
March 10, 2011 8:30 - 11:30 
Session Chairs: Babak Fahimi, University of Texas at Dallas 

Sheldon Williamson, Concordia University 

Frequency Domain Identification of the Utility Grid Parameters for Distributed 
Power Generation Systems ..........................................................................................................  965 
A. Moallem, Queen's University, Canada 
D. Yazdani, Queen's University, Canada 
A. Bakhshai, Queen's University, Canada 
P. Jain, Queen's University, Canada 

High Performance Hybrid Cascaded Inverter for Renewable Energy System .........................  970 
Xiaonan Lu, Tsinghua University, China 
Kai Sun, Tsinghua University, China 
Yiwei Ma, Tsinghua University, China 
Lipei Huang, Tsinghua University, China 
Seiki Igarashi, Fuji Electric Systems Co., Ltd., Japan 

Photovoltaic AC Module Composed of a Very Large Number of  
Interleaved Inverters .....................................................................................................................  976 
Brian Johnson, University of Illinois at Urbana-Champaign, United States 
Philip Krein, University of Illinois at Urbana-Champaign, United States 
Patrick Chapman, SolarBridge Technologies, United States 

Optimum Inverter Sizing in Consideration of Irradiance Pattern and PV Incentives ..............  982 
Song Chen, Northeastern University, United States 
Peng Li, Northeastern University, United States 
David Brady, Northeastern University, United States 
Brad Lehman, Northeastern University, United States 

Series Resonant Type Soft-Switching Grid-Connected Single-Phase Inverter 
Employing Discontinuous-Resonant Control Applied to Photovoltaic AC Module ................  989 
Yung-Fu Huang, Industrial Technology Research Institute, Taiwan 
Yoshihiro Konishi, Industrial Technology Research Institute, Taiwan 
Wan-Ju Ho, Industrial Technology Research Institute, Taiwan 

A Study of Renewable Energy System Harmonic Resonance Based on a  
DG Test-Bed ..................................................................................................................................  995 
Xin Chen, Rensselaer Polytechnic Institute, United States 
Jian Sun, Rensselaer Polytechnic Institute, United States 



Session T26:  Motor Drives 
March 10, 2011 8:30 - 11:30 
Session Chairs: Omer Onar, Institute of Technology 

Haidong Yu, John Deere 

One-Cycle Control of Induction Machine Traction Drive for High Speed Railway 
Part II: Square Wave Modulation Region ..................................................................................  1003 
Wensheng Song, University of California, Irvine & Southwest Jiaotong University, United States 
Keyue Smedley, University of California, Irvine, United States 
Xiaoyun Feng, Southwest Jiaotong University, China 

A Predictive Current Control Associated to EKF for High Performance  
IPMSM Drives ..............................................................................................................................  1010 
Dong-Hoon Yim, Hanyang University, Korea, South 
Byoung-Gun Park, Hanyang University, Korea, South 
Rae-Young Kim, Hanyang University, Korea, South 
Dong-Seok Hyun, Hanyang University, Korea, South 

Sensorless Field Oriented Control Utilizing a Sliding Mode Observer for Control 
of an Actively-Rectified Permanent Magnet Synchronous Generator ....................................  1017 
Justin Owen, DRS Test and Energy Management, LLC, United States 
Jeff Strouse, DRS Test and Energy Management, LLC, United States 
Michael J. Marcel, DRS Test and Energy Management, LLC, United States 

Initial Rotor Position Estimation for Low Saliency Interior Permanent-Magnet 
Synchronous Motor Drives ........................................................................................................  1022 
Yan Yang, Montana State University, United States 
Hongwei Gao, Montana State University, United States 

Determination of the Parameters of Non-Symmetric Induction Machines .............................  1028 
Maxwell Myers, University of Utah, United States 
Marc Bodson, University of Utah, United States 
Faisal Khan, University of Utah, United States 

A Fault-Tolerant Technique for Delta-Connected Vector-Control AC Motor-Drives .............  1034 
Ahmed Sayed-Ahmed, Rockwell Automation, United States 
Behrooz Mirafzal, Florida International University, United States 
Nabeel A.O. Demerdash, Marquette University, United States 



Session T27:  Si and SiC Devices & Applications 
March 10, 2011 8:30 - 11:30 
Session Chairs: Douglas Hopkins, University at Buffalo 

Laird L Macomber, Cornell Dubilier 

1700V 4H-SiC MOSFETs and Schottky Diodes for Next Generation Power 
Conversion Applications ............................................................................................................  1042 
Brett A. Hull, Cree, Inc., United States 
Jason Henning, Cree, Inc., United States 
Charlotte Jonas, Cree, Inc., United States 
Robert Callanan, Cree, Inc., United States 
Anthony Olmedo, Cree, Inc., United States 
Rich Sousa Jr., Cree, Inc., United States 
James M. Solovey, Cree, Inc., United States 

Direct Comparison of Silicon and Silicon Carbide Power Transistors in  
High-Frequency Hard-Switched Applications ..........................................................................  1049 
John S. Glaser, GE Global Research, United States 
Jeffrey J. Nasadoski, GE Global Research, United States 
Peter A. Losee, GE Global Research, United States 
Avinash S. Kashyap, GE Global Research, United States 
Kevin S. Matocha, GE Global Research, United States 
Jerome L. Garrett, GE Global Research, United States 
Ljubisa D. Stevanovic, GE Global Research, United States 

Comparison of 4.5 kV SiC JBS and Si PiN Diodes for 4.5 kV Si IGBT  
Anti-Parallel Diode Applications ................................................................................................  1057 
Tam Duong, National Institute of Standards and Technology, United States 
Allen Hefner, National Institute of Standards and Technology, United States 
Karl Hobart, Naval Research Laboratory, United States 
Sei-Hyung Ryu, Cree, Inc., United States 
David Grider, Cree, Inc., United States 
David Berning, National Institute of Standards and Technology, United States 
Jose M. Ortiz-Rodriguez, National Institute of Standards and Technology, United States 
Eugene Imhoff, Naval Research Laboratory, United States 
Jerry Sherbondy, Powerex, Inc., United States 

Degradation Free Fast Switching 1200 V 50 A Silicon Carbide BJT’s ....................................  1064 
Anders Lindgren, TranSiC AB, Sweden 
Martin Domeij, TranSiC AB, Sweden 

On Understanding and Driving SiC Power JFETs ....................................................................  1071 
Ibrahim Abuishmais, Norwegian University of Science and Technology, Norway 
Supratim Basu, Bose Research Pvt. Ltd., India 
Tore M. Undeland, Norwegian University of Science and Technology, Norway 

Investigation on the Parallel Operation of Discrete SiC BJTs and JFETs .............................  1076 
Madhu Chinthavali, Oak Ridge National Laboratory, United States 
Puqi Ning, Oak Ridge National Laboratory, United States 
Yutian Cui, University of Tennessee-Knoxville, United States 
Leon M. Tolbert, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 



Session T28:  Applications I 
March 10, 2011 8:30 - 11:30 
Session Chairs: Cahit Gezgin, International Rectifier 

Lewei Qian, Caterpillar 

Analysis and Design of a Higher Current ZVS-PWM Converter for  
Telecom Applications .................................................................................................................  1084 
Navid Golbon, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 

Compact, Isolated and Simple to Implement Gate Driver Using High  
Frequency Transformer ..............................................................................................................  1092 
The Van Nguyen, Grenoble INP / G2Elab, France 
Jean-Christophe Crebier, Grenoble INP / G2Elab, France 
Pierre-Olivier Jeannin, Grenoble INP / G2Elab, France 

Three-Loop Control Scheme for High Tracking Precision Magnet Power  
Supply Used in Rapid Cycling Synchrotron .............................................................................  1099 
Haizhong Ye, Xi'an Jiaotong University, China 
Xu Yang, Xi'an Jiaotong University, China 
Xiaoming Kong, Xi'an Jiaotong University, China 
Bo Liu, Xi'an Jiaotong University, China 

A Novel Soft-Switched Bidirectional Single-Phase PWM AC Chopper with a 
Lossless Active Snubber Circuit ...............................................................................................  1106 
Alireza Safaee, Queen's University, Canada 
Hamid Reza Karshenas, Queen's University, Canada 
Davood Yazdani, ReDriven Power Inc. & Queen's University, Canada 
Alireza Bakhshai, Queen's University, Canada 
Praveen Jain, Queen's University, Canada 

An Efficient Method for Ripple Analysis of Networks with Synchronized Switching 
Power Converters .......................................................................................................................  1111 
Martin Plesnik, Carleton University, Canada 
Michel Nakhla, Carleton University, Canada 

High Frequency Pulse Density Modulation for Cost-Effective and Efficient Multiple 
Induction-Heater Architectures .................................................................................................  1118 
O. Lucía, Universidad de Zaragoza, Spain 
J.M. Burdío, Universidad de Zaragoza, Spain 
L.A. Barragán, Universidad de Zaragoza, Spain 
J. Acero, Universidad de Zaragoza, Spain 
C. Carretero, Universidad de Zaragoza, Spain 



Session T29:  Design of DC/DC Converters 
March 10, 2011 14:00 - 17:25 
Session Chairs: Bill Peterson, E&M Power 

Zobair A. Roohani, International Rectifier 

Thermal Management for Multi-Phase Current Mode Buck Converters .................................  1124 
Pearl Ke Cao, University of Toronto, Canada 
Wai Tung Ng, University of Toronto, Canada 
Olivier Trescases, University of Toronto, Canada 

Capacitor Energy Variation Based Designer-Side Switching Losses Analysis for 
Integrated Synchronous Buck Converters in CMOS Technology ..........................................  1130 
Xiaopeng Wang, North Carolina State University, United States 
Alex. Q. Huang, North Carolina State University, United States 

Transmission-Line Theory Based Distributed Z-Source Networks for  
Power Conversion ......................................................................................................................  1138 
Shuai Jiang, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 

A Multilevel DC-DC Converter with High Voltage Gain and Reduced Component 
Rating and Count ........................................................................................................................  1146 
Wei Qian, Michigan State University, United States 
Jorge G. Cintrón-Rivera, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 
Dong Cao, Michigan State University, United States 

Input-Voltage Balancing of Series-Connected Converters .....................................................  1153 
Yungtaek Jang, Delta Products Corporation, United States 
Milan M. Jovanović, Delta Products Corporation, United States 
David L. Dillman, Delta Products Corporation, United States 
Sheng-Hua Li, Delta Electronics Inc., Taiwan 
Chia-Cheng Yang, Delta Electronics Inc., Taiwan 

A Low Frequency Supercapacitor Circulation Technique to Improve the Efficiency 
of Linear Regulators Based on LDO ICs ...................................................................................  1161 
Nihal Kularatna, University of Waikato, New Zealand 
Jayathu Fernando, University of Waikato, New Zealand 
Kosala Kankanamge, University of Waikato, New Zealand 
Xu Zhang, University of Waikato, New Zealand 

Specifications-Driven Design Space Boundaries for Point-of-Load Converters ..................  1166 
Aleksandar Bjeletić, University of Colorado at Boulder, United States 
Luca Corradini, University of Colorado at Boulder, United States 
Dragan Maksimović, University of Colorado at Boulder, United States 
Regan Zane, University of Colorado at Boulder, United States 



Session T30:  Inverter Control 
March 10, 2011 14:00 - 17:25 
Session Chairs: Ahmed Sayed-Ahmed, Rockwell Automation 

A Space Vector Modulation Approach for Capacitor Voltage Balancing of Flying 
Capacitor Converters .................................................................................................................  1174 
Sanghun Choi, Purdue University, United States 
Maryam Saeedifard, Purdue University, United States 

Universal Resonant Topology for High Frequency Pulsed Operation of Dielectric 
Barrier Discharge Light Sources ...............................................................................................  1180 
M. Meisser, Light Technology Institute of the KIT, Germany 
R. Kling, Light Technology Institute of the KIT, Germany 
W. Heering, Light Technology Institute of the KIT, Germany 

Detailed Analysis of Inverter Linear Control Loops Design ....................................................  1188 
Ali Maknouninejad, University of Central Florida, United States 
Nasser Kutkut, University of Central Florida, United States 
Issa Batarseh, University of Central Florida, United States 
Zhihua Qu, University of Central Florida, United States 
Ehab Shoubaki, Petra Solar Inc., United States 

Carrier Based PWM Scheme for a Three-Level Diode-Clamped Five-Phase Voltage 
Source Inverter Ensuring Capacitor Voltage Balancing ..........................................................  1194 
Sosthenes Karugaba, Tennessee Technological University, United States 
Olorunfemi Ojo, Tennessee Technological University, United States 
Meharegzi Abreham, Tennessee Technological University, United States 

A Novel Three-Level Active Neutral-Point-Clamped Zero-Voltage Switching 
Converter Using Coupled Magnetic ..........................................................................................  1202 
Jin Li, Xi'an Jiaotong University, China 
Jinjun Liu, Xi'an Jiaotong University, China 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 

Study on a Transformerless Hybrid Active Power Filter with High Compensation 
Precision and Dynamic Performance ........................................................................................  1209 
Xiaojie Shi, Zhejiang University, China 
Yuwen Shen, Zhejiang Test Academy of Quality and Technical Supervision, China 
Junming Zhang, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 
Fang Z. Peng, Michigan State University, United States 

A Three-Phase ZVS-PWM Inverter for Energy Storage/Harvesting Applications ..................  1216 
Muntasir Ul Alam, University of Western Ontario, Canada 
Gerry Moschopoulos, University of Western Ontario, Canada 
Amirnaser Yazdani, University of Western Ontario, Canada 



Session T31:  Modeling & Control for Renewable Energy 
March 10, 2011 14:00 - 17:25 
Session Chairs: Jaber Abu-Qahouq, University of Alabama 

Alan Mantooth, University of Arkansas 

Fault Impacts on Solar Power Unit Reliability ..........................................................................  1223 
Ali M. Bazzi, University of Illinois at Urbana-Champaign, United States 
Katherine A. Kim, University of Illinois at Urbana-Champaign, United States 
Brian B. Johnson, University of Illinois at Urbana-Champaign, United States 
Philip T. Krein, University of Illinois at Urbana-Champaign, United States 
Alejandro Dominguez-García, University of Illinois at Urbana-Champaign, United States 

Analysis of Boundary Control for a Multiple-Input DC-DC Converter Topology ...................  1232 
Chimaobi N. Onwchekwa, University of Texas at Austin, United States 
Alexis Kwasinski, University of Texas at Austin, United States 

Single Sensor Boost Converter-Based Maximum Power Point  
Tracking Algorithms ...................................................................................................................  1238 
Caston Urayai, Cambridge University, United Kingdom 
Gehan A.J. Amaratunga, Cambridge University, United Kingdom 

MATLAB/PSpice Hybrid Simulation Modeling of Solar PV Cell/Module .................................  1244 
Yuncong Jiang, University of Alabama, United States 
Jaber A. Abu Qahouq, University of Alabama, United States 
Mohamed Orabi, APEARC, South Valley University, Egypt 

Non-Linear, Hybrid Terminal Behavioral Modeling of a DC-Based  
Nanogrid System ........................................................................................................................  1251 
Igor Cvetkovic, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Dong Dong, Virginia Polytechnic Institute and State University, United States 

Modeling and Steady-State Analysis of a Stand-Alone, Photo-Voltaic -Three  
Phase Inverter Power System ....................................................................................................  1259 
Hossein Karimi-Davijani, Tennessee Technological University, United States 
Olorunfemi Ojo, Tennessee Technological University, United States 

Novel Current Control of Grid-Connected Boost-Inverter with Zero  
Steady-State Error ......................................................................................................................  1267 
Wei Zhao, University of Sydney, Australia 
Dylan Dah-Chuan Lu, University of Sydney, Australia 
Vassilios G. Agelidis, University of New South Wales, Australia 



Session T32:  Module Packaging 
March 10, 2011 14:00 - 17:25 
Session Chairs: Laura Marlino, Oak Ridge National Laboratory 

Ernie Parker, Crane Aerospace & Electronics 

Innovative 3D Integration of Power MOSFETs for Synchronous Buck Converters ..............  1273 
Juan A. Herbsommer, Texas Instruments, United States 
J. Noquil, Texas Instruments, United States 
O. Lopez, Texas Instruments, United States 
D. Jauregui, Texas Instruments, United States 

250°C SiC High Density Power Module Development .............................................................  1275 
Puqi Ning, Oak Ridge National Laboratory, United States 
Fred Wang, University of Tennessee-Knoxville / Oak Ridge National Laboratory, United States 
Khai D.T. Ngo, Virginia Polytechnic Institute and State University, United States 

A 120°C Ambient Temperature Forced Air-Cooled Normally-Off SiC JFET 
Automotive Inverter System ......................................................................................................  1282 
Dominik Bortis, ETH Zurich, Switzerland 
Benjamin Wrzecionko, ETH Zurich, Switzerland 
Johann W. Kolar, ETH Zurich, Switzerland 

High Current and Thermal Transient Design of a SiC SSPC for  
Aircraft Application .....................................................................................................................  1290 
Yuan-Bo Guo, University at Buffalo, State University of New York, United States 
Krishna P. Bhat, University at Buffalo, State University of New York, United States 
Arunkumar Aravamudhan, University at Buffalo, State University of New York, United States 
Douglas C Hopkins, University at Buffalo, State University of New York, United States 
Donald R. Hazelmyer, DensePower, LLC, United States 

Ultra Compact, Low Thermal Impedance and High Reliability Module Structure 
with SiC Schottky Barrier Diodes ..............................................................................................  1298 
Yoshinari Ikeda, Fuji Electric Holdings Co., Ltd., Japan 
Norihiro Nashida, Fuji Electric Holdings Co., Ltd., Japan 
Masafumi Horio, Fuji Electric Holdings Co., Ltd., Japan 
Hiromu Takubo, Fuji Electric Holdings Co., Ltd., Japan 
Yoshikazu Takahashi, Fuji Electric Holdings Co., Ltd., Japan 

New, Improved Self-Protected Intelligent Power Modules with Increased 
Efficiency for 10-100kW Applications .......................................................................................  1301 
John F. Donlon, Powerex, Inc., United States 
Eric R. Motto, Powerex, Inc., United States 
N. Nobuya, Mitsubishi Electric Co., Japan 
U. Shiori, Mitsubishi Electric Co., Japan 
Y. Rei, Mitsubishi Electric Co., Japan 
T. Fumitaka, Mitsubishi Electric Co., Japan 
O. Shoichi, Mitsubishi Electric Co., Japan 
Marco Honsberg, Mitsubishi Electric Europe, Germany 
Thomas Radke, Mitsubishi Electric Europe, Germany 

A New IGBT Module for Megawatt Class 380VAC to 690VAC Grid Tie Inverters ..................  1306 
Eric R. Motto, Powerex, Inc., United States 
John F. Donlon, Powerex, Inc., United States 



Session T33:  Applications II 
March 10, 2011 14:00 - 17:25 
Session Chairs: Dianbo Fu, Huawei Technology 

Ali Salih, ON Semiconductor 

A Voltage-Multiplying Self-Powered AC/DC Converter with 0.35 V Minimum Input 
Voltage for Energy Harvesting Applications ............................................................................  1311 
Shuo Cheng, University of Florida, United States 
Rutvik Sathe, University of Florida, United States 
Raj D. Natarajan, University of Florida, United States 
David P. Arnold, University of Florida, United States 

IGBT PEBB Technology for Future High Energy Physics Machine  
Operation Applications ...............................................................................................................  1319 
K.J.P. Macken, Stanford University / SLAC National Accelerator Laboratory, United States 
D. MacNair, Stanford University / SLAC National Accelerator Laboratory, United States 
M.N. Nguyen, Stanford University / SLAC National Accelerator Laboratory, United States 
J. Hugyik, Stanford University / SLAC National Accelerator Laboratory, United States 
J. Olsen, Stanford University / SLAC National Accelerator Laboratory, United States 
M. Kemp, Stanford University / SLAC National Accelerator Laboratory, United States 

Multiple-Output Resonant Matrix Converter for Multiple-Inductive-Load Systems ..............  1338 
O. Lucía, Universidad de Zaragoza, Spain 
F. Almazán, Universidad de Zaragoza, Spain 
J. Acero, Universidad de Zaragoza, Spain 
J.M. Burdío, Universidad de Zaragoza, Spain 
C. Carretero, Universidad de Zaragoza, Spain 

Design and Hardware Implementation of Gen-1 Silicon Based Solid  
State Transformer .......................................................................................................................  1344 
Gangyao Wang, North Carolina State University, United States 
Seunghun Baek, North Carolina State University, United States 
Joseph Elliott, North Carolina State University, United States 
Arun Kadavelugu, North Carolina State University, United States 
Fei Wang, North Carolina State University, United States 
Xu She, North Carolina State University, United States 
Sumit Dutta, North Carolina State University, United States 
Yang Liu, North Carolina State University, United States 
Tiefu Zhao, North Carolina State University, United States 
Wenxi Yao, North Carolina State University, United States 
Richard Gould, North Carolina State University, United States 
Subhashish Bhattacharya, North Carolina State University, United States 
Alex Q. Huang, North Carolina State University, United States 

A High Efficiency Transformerless Step-Up DC-DC Converter with High Voltage 
Gain for LED Backlighting Applications ...................................................................................  1350 
Rong Guo, North Carolina State University, United States 
Zhigang Liang, North Carolina State University, United States 
Alex. Q. Huang, North Carolina State University, United States 



Three-Phase Harmonic Detection Methods for Grid-Connected Converters ........................  1357 
Alireza Safaee, Queen's University, Canada 
Davood Yazdani, ReDriven Power Inc & Queen's University, Canada 
Alireza Bakhshai, Queen's University, Canada 
Praveen Jain, Queen's University, Canada 

Square Component Injection to Improve Current Distortion of CRM Flyback 
APFCs with Wide Input Voltage and Variable Load .................................................................  1362 
Yuanyuan Wang, Zhejiang University, China 
Duo Li, Zhejiang University, China 
Ya Zhang, Zhejiang University, China 
Min Chen, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 

Session T34:  Applications III 
March 10, 2011 14:00 - 17:25 
Session Chairs: Cahit Gezgin, International Rectifier 

Vajapeyan Sukumar, Maxim Integrated Products 

Calorimetric Efficiency Measurements of Supercapacitors and  
Lithium-Ion Batteries ..................................................................................................................  1367 
Antti Virtanen, Tampere University of Technology, Finland 
Hannu Haapala, Tampere University of Technology, Finland 
Saara Hännikäinen, Tampere University of Technology, Finland 
Tuomas Muhonen, Tampere University of Technology, Finland 
Heikki Tuusa, Tampere University of Technology, Finland 

Optimized Structure for Next-to-Next Balancing of Series-Connected  
Lithium-Ion Cells .........................................................................................................................  1374 
Thanh Hai Phung, Grenoble INP / G2Elab, France 
Jean-Christophe Crebier, Grenoble INP / G2Elab, France 
Alexandre Chureau, Grenoble INP / G2Elab, France 
Alexandre Collet, Grenoble INP / G2Elab, France 
The Van Nguyen, Grenoble INP / G2Elab, France 

Series-Connected Self-Reconfigurable Multicell Battery ........................................................  1382 
Taesic Kim, University of Nebraska-Lincoln, United States 
Wei Qiao, University of Nebraska-Lincoln, United States 
Liyan Qu, University of Nebraska-Lincoln, United States 

A Direct Integration Scheme for Battery-Supercapacitor Hybrid Energy Storage 
Systems with the Use of Grid Side Inverter ..............................................................................  1388 
S.D.G. Jayasinghe, Nanyang Technological University, Singapore 
D.M. Vilathgamuwa, Nanyang Technological University, Singapore 
U.K. Madawala, University of Auckland, New Zealand 

A Switching Converter Based Electronic Load ........................................................................  1394 
Saurabh Upadhyay, GE Global Research, India 
Santanu Mishra, Indian Institute of Technology Kanpur, India 
Avinash Joshi, Indian Institute of Technology Kanpur, India 



Capacitive Power Transfer for Contactless Charging .............................................................  1398 
Mitchell Kline, University of California, Berkeley, United States 
Igor Izyumin, University of California, Berkeley, United States 
Bernhard Boser, University of California, Berkeley, United States 
Seth Sanders, University of California, Berkeley, United States 

Optimization of Permanent Magnet Brushless Machine for Biomechanical Energy 
Harvesting Applications .............................................................................................................  1405 
Arash Sayyah, University of Illinois at Urbana-Champaign, United States 
Ali Davoudi, University of Texas at Arlington, United States 
Patrick L. Chapman, SolarBridge Technologies, Inc., United States 

Session T35:  Isolated 
March 10, 2011 14:00 - 17:25 
Session Chairs: Isaac Cohen, Texas Instruments 

Liping Guo, Northern Illinois University 

Multiphase Transformer-Coupled Converter: Two Different Strategies for  
Energy Conversion .....................................................................................................................  1410 
M.C. Gonzalez, Universidad Politécnica de Madrid, Spain 
P. Alou, Universidad Politécnica de Madrid, Spain 
O. Garcia, Universidad Politécnica de Madrid, Spain 
J.A. Oliver, Universidad Politécnica de Madrid, Spain 
J.A. Cobos, Universidad Politécnica de Madrid, Spain 

On-Line Efficiency Optimization in Flyback DC-DC Converters over Wide Ranges 
of Operating Conditions .............................................................................................................  1417 
Sang Hee Kang, University of Colorado at Boulder, United States 
Dragan Maksimović, University of Colorado at Boulder, United States 
Isaac Cohen, Texas Instruments, United States 

GaN-Fet Based Dual Active Bridge DC-DC Converter .............................................................  1425 
Daniel Costinett, University of Colorado at Boulder, United States 
Hien Nguyen, University of Colorado at Boulder, United States 
Regan Zane, University of Colorado at Boulder, United States 
Dragan Maksimovic, University of Colorado at Boulder, United States 

An Improved Driving Method for Synchronous Rectifier Using Drain-Source 
Voltage Sensing ..........................................................................................................................  1433 
Dong Wang, Queen's University, Canada 
Liang Jia, Queen's University, Canada 
Yan-Fei Liu, Queen's University, Canada 
Paresh C. Sen, Queen's University, Canada 

An Adaptive High-Precision Overpower Protection Scheme for Primary-Side 
Controlled Flyback Converters ..................................................................................................  1439 
Pei-Lun Huang, National Taiwan University, Taiwan 
Dan Chen, National Taiwan University, Taiwan 
Ching-Jan Chen, National Taiwan University, Taiwan 
Yu-Ming Chen, Richpower Microelectronics Corporation, Taiwan 



Leveraging Tapped-Inductor Architectures to Increase Power Density of Single 
and Dual-Polarity-Output Buck-Boost Converters ...................................................................  1447 
Hector F. Arroyo Barberena, National Semiconductor Corporation, United States 

Towards Miniature Step-Up Power Converters for Mobile Microsystems .............................  1451 
Lin Xue, University of Florida, United States 
Christopher Meyer, University of Florida, United States 
Christopher M. Dougherty, University of Florida, United States 
Sarah Bedair, US Army Research Laboratory, United States 
Brian Morgan, US Army Research Laboratory, United States 
David Arnold, University of Florida, United States 
Rizwan Bashirullah, University of Florida, United States 

Session D1:  AC-DC Converters III 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Adaptive Current Source Drivers for MHz Power Factor Correction ......................................  1456 
Zhiliang Zhang, Nanjing University of Aeronautics and Astronautics, China 
Pengcheng Xu, Nanjing University of Aeronautics and Astronautics, China 
Yan-Fei Liu, Queen's University, Canada 
P.C. Sen, Queen's University, Canada 

Fully-Digitalized Implementation of PFC Rectifier in CCM Without ADC ...............................  1464 
K.I. Hwu, National Taipei University of Technology, Taiwan 
H.W. Chen, National Taipei University of Technology, Taiwan 
Y.T. Yau, National Taipei University of Technology, Taiwan 

Analysis and Design of a Novel Single-Phase PFC AC-DC  
Step-Up/Down Converter ............................................................................................................  1470 
Lung-Sheng Yang, National Cheng-Kung University, Taiwan 
Tsorng-Juu Liang, National Cheng-Kung University, Taiwan 

DM EMI Noise Analysis for Critical Conduction Mode PFC ....................................................  1475 
Zijian Wang, Virginia Polytechnic Institute and State University, United States 
Shuo Wang, University of Texas at San Antonio, United States 
Pengju Kong, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 

Session D2:  DC-DC Converters 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

A Novel Phase Shedding Scheme for Improved Light Load Efficiency of 
Interleaved DC/DC Converters ...................................................................................................  1482 
Jen-Ta Su, National Taiwan University, Taiwan 
Chung-Wen Hung, National Yunlin University of Science and Technology, Taiwan 
Tsun-Hsi Chang, National Yunlin University of Science and Technology, Taiwan 
Chih-Wen Liu, National Taiwan University, Taiwan 



A Novel Ripple-Based Constant On-Time Control with Virtual Inductor Current 
Ripple for Buck Converter with Ceramic Output Capacitors ..................................................  1488 
Ching-Jan Chen, National Taiwan University, Taiwan 
Dan Chen, National Taiwan University, Taiwan 
Chih-Wei Tseng, Richtek Technology Corporation, Taiwan 
Cheng-Te Tseng, Richtek Technology Corporation, Taiwan 
Yu-Wei Chang, Richtek Technology Corporation, Taiwan 
Ko-Cheng Wang, Richtek Technology Corporation, Taiwan 

A Novel Dual-Input Isolated Current-Fed DC-DC Converter for Renewable  
Energy System ............................................................................................................................  1494 
Zhe Zhang, Technical University of Denmark, Denmark 
Ole C. Thomsen, Technical University of Denmark, Denmark 
Michael A.E. Andersen, Technical University of Denmark, Denmark 
Henning R. Nielsen, APC Denmark ApS, Denmark 

Analysis of a Current Sensing and Reporting Tolerance in an Inductor  
DCR Sense Topology .................................................................................................................  1502 
Aurelien T. Mozipo, Intel Corporation, United States 

New Regenerative Active Snubber Circuit for ZVS Phase Shift Full  
Bridge Converter .........................................................................................................................  1507 
Mario Cacciato, University of Catania, Italy 
Alfio Consoli, University of Catania, Italy 

Low-Ripple Hysteretic-Controlled Monolithic Buck Converter with Adapted 
Switching Frequency for Large Step-Down Ratio Applications .............................................  1512 
Se-Won Wang, Korea Advanced Institute of Science and Technology, Korea, South 
Young-Jin Woo, Korea Advanced Institute of Science and Technology, Korea, South 
Young-Sub Yuk, Korea Advanced Institute of Science and Technology, Korea, South 
Byunghun Lee, Korea Advanced Institute of Science and Technology, Korea, South 
Gyu-Ha Cho, JDA Technology, Korea, South 
Gyu-Hyeong Cho, Korea Advanced Institute of Science and Technology, Korea, South 

A Hybrid-Driven Active Clamp Forward Converter Based on LM5027 ...................................  1516 
Xinxin Ni, Zhejiang University, China 
Zhengshi Wang, Zhejiang University, China 
Huiming Chen, Zhejiang University, China 
Haiyu Zhang, Zhejiang University, China 

An Adaptive Active Clamp for Secondary Circuits ..................................................................  1521 
Xiaogao Xie, Hangzhou Dianzi University, China 
JiaLian Wang, Hangzhou Dianzi University, China 
Shirong Liu, Hangzhou Dianzi University, China 

High Voltage Gain Boost Converter Battery Charger Applied to PV Systems ......................  1526 
Luiz H.S.C. Barreto, Universidade Federal do Ceará, Brazil 
Paulo P. Praça, Universidade Federal do Ceará, Brazil 
Gustavo A.L. Henn, Universidade Federal do Ceará, Brazil 
Raphael A. Câmara, Universidade Federal do Ceará, Brazil 
Ranoyca N.A.L. Silva, Universidade Federal do Ceará, Brazil 
Demercil S. Oliveira, Universidade Federal do Ceará, Brazil 



Session D3:  Power Electronics for Utility Interface II 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Synchronization and Islanding Detection of Dispersed Generation Using Adaptive 
Notch Filter ..................................................................................................................................  1532 
Nguyen Duc Tuyen, Shibaura Institute of Technology, Japan 
Goro Fujita, Shibarau Institute of Technology, Japan 
Toshihisa Funabashi, Meidensha Corporation, Japan 
Masakatsu Nomura, Meidensha Corporation, Japan 

Resonant Current Compensator with Enhancement of Harmonic Impedance for 
LCL-Filter Based Active Rectifiers ............................................................................................  1538 
Tzung-Lin Lee, National Sun Yat-sen University, Taiwan 
Shang-Hung Hu, National Sun Yat-sen University, Taiwan 

Design and Implementation of Distributed Control System for Cascaded H-Bridge 
Multilevel STATCOM ...................................................................................................................  1544 
Li Gong, Huazhong University of Science and Technology, China 
Ke Dai, Huazhong University of Science and Technology, China 
Jingjing Chen, Huazhong University of Science and Technology, China 
Yunhui Huang, Huazhong University of Science and Technology, China 
Yong Kang, Huazhong University of Science and Technology, China 

Decoupling Control for Transformerless Grid-Connected Inverters in  
Parallel Operation .......................................................................................................................  1552 
Lanlan Feng, Nanjing University of Aeronautics and Astronautics, China 
Li Zhang, Nanjing University of Aeronautics and Astronautics, China 
Yan Xing, Nanjing University of Aeronautics and Astronautics, China 
Haibing Hu, Nanjing University of Aeronautics and Astronautics, China 
Kai Sun, Tsinghua University, China 

An Adaptive Source Current THD Oriented Fuzzy Logic Controller in Hybrid 
Power Filter .................................................................................................................................  1557 
Wai-Hei Choi, University of Macau, Macau 
Chi-Seng Lam, University of Macau, Macau 
Man-Chung Wong, University of Macau, Macau 

Fault Current Limiter Based on Series Active Compensator ..................................................  1564 
Takahiro Okawa, Shibaura Institute of Technology, Japan 
Nguyen Xuan Tung, Shibaura Institute of Technology, Japan 
Goro Fujita, Shibarau Institute of Technology, Japan 
Yasutoshi Takemoto, Salesian Polytechnic, Japan 
Kazuhiro Horikoshi, Tohoku-Electric Power Co., Inc., Japan 

Model-Based Cascade Control of Three-Level STATCOM with A Tuned LCL-Filter .............  1569 
Panu Lauttamus, Tampere University of Technology, Finland 
Heikki Tuusa, Tampere University of Technology, Finland 



A New Direct Torque Control of Doubly-Fed Induction Generator Under 
Unbalanced Grid Voltage ...........................................................................................................  1576 
B.B. Pimple, Indian Institute of Technology Bombay, India 
V.Y. Vekhande, Indian Institute of Technology Bombay, India 
B.G. Fernandes, Indian Institute of Technology Bombay, India 

Current Distortion Improvement and DC-Link Voltage Regulation for  
Bi-Directional Inverter in DC-Microgrid Applications ..............................................................  1582 
T.-F. Wu, National Chung Cheng University, Taiwan 
K.-H. Sun, National Chung Cheng University, Taiwan 
C.-L. Kuo, National Chung Cheng University, Taiwan 
G.-R. Yu, National Chung Cheng University, Taiwan 

A Robust Control Strategy for Mitigating the Effects Caused by Random Loads on 
the Grid Impedances ..................................................................................................................  1588 
R.L.A. Ribeiro, Federal University of Rio Grande do Norte, Brazil 
C.C. Azevedo, Instituto Federal de Educação, Ciência e Tecnologia do Rio Grande do Norte, Brazil 
R.M. Sousa, Federal University of Rio Grande do Norte, Brazil 

A Novel Control Strategy of Inverter in Distributed Generation with Seamless 
Transfer Capability .....................................................................................................................  1594 
Zeng Liu, Xi'an Jiaotong University, China 
Jinjun Liu, Xi'an Jiaotong University, China 

Analysis and Design of Output LC Filter System for Dynamic Voltage Restorer .................  1599 
Suxuan Guo, Wuhan University, China 
Dichen Liu, Wuhan University, China 

Step-by-Step Analysis and Design Procedure for Repetitive Controller in Active 
Power Filter System ....................................................................................................................  1606 
Baifeng Chen, Virginia Polytechnic Institute and State University, United States 
Suxuan Guo, Wuhan University, China 

Active Power Control in a Grid Connected Distributed Generation System via 
Time Delay Method .....................................................................................................................  1612 
Ali K. Kaviani, Florida International university, United States 
Osama A. Mohammed, Florida International University, United States 

Small Inverter-Interfaced Distributed Energy Resources for Reactive  
Power Support ............................................................................................................................  1616 
Alejandro D. Domínguez-García, University of Illinois at Urbana-Champaign, United States 
Christoforos N. Hadjicostis, Universty of Cyprus, Cyprus 
Philip T. Krein, University of Illinois at Urbana-Champaign, United States 
Stanton T. Cady, University of Illinois at Urbana-Champaign, United States 

A High-Performance Single-Phase Phase-Locked-Loop with Fast Line-Voltage 
Amplitude Tracking ....................................................................................................................  1622 
Dong Dong, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Igor Cvetkovic, Virginia Polytechnic Institute and State University, United States 



Fault Recovery Strategy for Hybrid Cascaded H-Bridge Multi-Level Inverters .....................  1629 
Hossein Sepahvand, Missouri University of Science and Technology, United States 
Mehdi Ferdowsi, Missouri University of Science and Technology, United States 
Keith A. Corzine, Missouri University of Science and Technology, United States 

A Novel PWM Modulation and Hybrid Control Scheme for Grid-Connected 
Unipolar Inverters .......................................................................................................................  1634 
Zhongwei Guo, Shindengen Electric Mfg. Co., Ltd. and Nagasaki University, Japan 
Fujio Kurokawa, Nagasaki University, Japan 

Session D4:  Motor Drives & Inverters 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

High Performance Vector Control of IPMSM Drive Fed by Indirect  
Matrix Converter .........................................................................................................................  1642 
Yang Mei, North China University of Technology, China 
Gang Li, Tsinghua University, China 
Kai Sun, Tsinghua University, China 

Fault Diagnosis of a Single-Phase Inverter Using the Magnetic Field Waveform 
near the Output Inductor ............................................................................................................  1648 
Songsong Nie, Huazhong University of Science and Technology, China 
Yu Chen, Huazhong University of Science and Technology, China 
Xuejun Pei, Huazhong University of Science and Technology, China 
Hongliang Wang, Huazhong University of Science and Technology, China 
Yong Kang, Huazhong University of Science and Technology, China 

Capacitor Voltage Balancing of a Five-Level Diode-Clamped Converter Based on 
a Predictive Current Control Strategy .......................................................................................  1656 
Jiangchao Qin, Purdue University, United States 
Maryam Saeedifard, Purdue University, United States 

Cascaded Switched-Inductor and Taped-Inductor Z-Source Inverters ..................................  1661 
Ding Li, Nanyang Technological University, Singapore 
Poh Chiang Loh, Nanyang Technological University, Singapore 
Miao Zhu, Experimental Power Grid Centre, Singapore 
Feng Gao, Shandong University, China 
Frede Blaabjerg, Aalborg University, Denmark 

Trajectory Extension Methods for Model Predictive Direct Torque Control ..........................  1667 
Yashar Zeinaly, Delft University of Technology, Netherlands 
Tobias Geyer, University of Auckland, New Zealand 
Bo Egardt, Chalmers University of Technology, Sweden 

Influence of Short Circuit Conditions on IGBT Short Circuit Current in  
Motor Drives ................................................................................................................................  1675 
Vijay Bolloju, International Rectifier, United States 
Jun Yang, International Rectifier, United States 



Session D5:  New Advances in Devices 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Fully Automated Measurement Set-Up for Ultra-Fast Recovery Diode Testing ....................  1680 
Juergen Stahl, Friedrich-Alexander-University of Erlangen Nuremberg, Germany 
Daniel Kuebrich, Friedrich-Alexander-University of Erlangen Nuremberg, Germany 
Thomas Duerbaum, Friedrich-Alexander-University of Erlangen Nuremberg, Germany 
Christian Oeder, Friedrich-Alexander-University of Erlangen Nuremberg, Germany 

Power Loss Analysis of SMD Power Inductors ........................................................................  1687 
Shinya Nakano, Toho Zinc Co., Ltd., Japan 
Tomoyuki Nakazawa, Toho Zinc Co., Ltd., Japan 
Yuji Matsumoto, Toho Zinc Co., Ltd., Japan 
Etsuo Otsuki, Toho Zinc Co., Ltd., Japan 

Analysis and Design of Distributed Transformers for Solar Power Conversion ...................  1692 
Kejiu Zhang, University of Central Florida, United States 
Thomas Wu, University of Central Florida, United States 
Haibing Hu, University of Central Florida, United States 
Zhijun Qian, Linear Technology, United States 
Frank Chen, University of Central Florida, United States 
Khalid Rustom, Petra Solar, United States 
Nasser Kutkut, University of Central Florida, United States 
John Shen, University of Central Florida, United States 
Issa Batarseh, University of Central Florida, United States 

Design of Planar Inductor Based Z-Source Inverter for Residential Alternate 
Energy Sources ...........................................................................................................................  1698 
A. Nejadpak, Florida International University, United States 
M.R. Barzegaran, Florida International University, United States 
A. Sarikhani, Florida International University, United States 
O.A. Mohammed, Florida International University, United States 

Session D6:  EMI and Signal Integrity 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Characterizing Noise Source and Coupling Path in Flyback Converter for 
Common-Mode Noise Prediction ...............................................................................................  1704 
Peipei Meng, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Henglin Chen, Zhejiang University, China 
Zhaoming Qian, Zhejiang University, China 
Yuwen Shen, Zhejiang Test Academy of Quality and Technical Supervision, China 



Power/Signal Time Division Multiplexing Technique Based on Power  
Electronic Circuits ......................................................................................................................  1710 
Jiande Wu, Zhejiang University, China 
Shen Zong, Zhejiang University, China 
Xiangning He, Zhejiang University, China 

An Integrated Common Mode and Differential Mode Choke for EMI Suppression 
Using Magnetic Epoxy Mixture ..................................................................................................  1715 
Fang Luo, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattevelli, Virginia Polytechnic Institute and State University, United States 
Khai Ngo, Virginia Polytechnic Institute and State University, United States 
David Gilham, Virginia Polytechnic Institute and State University, United States 
Nicolas Gazel, Safran Group, France 

Optimal Damping of Multi-Stage EMI Filters .............................................................................  1721 
Lei Xing, Rensselaer Polytechnic Institute, United States 
Jian Sun, Rensselaer Polytechnic Institute, United States 

Session D7:  Modeling, Simulation & Control 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Improved Core Loss Calculation for Magnetic Components Employed in Power 
Electronic Systems .....................................................................................................................  1729 
J. Mühlethaler, ETH Zurich, Switzerland 
J. Biela, ETH Zurich, Switzerland 
J.W. Kolar, ETH Zurich, Switzerland 
A. Ecklebe, ABB Switzerland Ltd., Switzerland 

The Micro-Grid Fast Simulation Platform Exploitation Based on PSCAD .............................  1737 
Bin Wu, Xi'an Jiaotong University, China 
Jia Liu, Xi'an Jiaotong University, China 
Fang Zhuo, Xi'an Jiaotong University, China 

Efficient Voltage Feed-Forward Algorithms for Switched Mode Power Supplies .................  1743 
Magnus Karlsson, Ericsson Power Modules Inc., Sweden 
Fredrik Wahledow, Ericsson Power Modules Inc., Sweden 
Matz Lenells, Linnaeus University, Sweden 

A Load Capacitance Identification Algorithm for Switched Mode Power Supplies ..............  1748 
Magnus Karlsson, Ericsson Power Modules Inc., Sweden 
Matz Lenells, Linnæus University, Sweden 
Fredrik Wahledow, Ericsson Power Modules Inc., Sweden 

Passive Network Equivalent of an Induction System for Domestic Cookers 
Applications Based on FEA Tool Simulation ...........................................................................  1753 
C. Carretero, Universidad de Zaragoza, Spain 
O. Lucía, Universidad de Zaragoza, Spain 
J. Acero, Universidad de Zaragoza, Spain 
J.M. Burdío, Universidad de Zaragoza, Spain 
R. Alonso, Universidad de Zaragoza, Spain 



Oscillation Detection by Using Instantaneous Three-Phase Power Signature .....................  1759 
Arwindra Rizqiawan, Shibaura Institute of Technology and Meidensha Corporation, Japan 
Goro Fujita, Shibarau Institute of Technology, Japan 
Toshihisa Funabashi, Meidensha Corporation, Japan 
Masakatsu Nomura, Meidensha Corporation, Japan 

Light Load Efficiency Enhancement of a LLC Resonant Converter .......................................  1764 
Jifeng Qin, Intersil Corporation, United States 
Zaki Moussaoui, Intersil Corporation, United States 
Jun Liu, Intersil Corporation, United States 
Greg Miller, Intersil Corporation, United States 

Analyzing Stability Issues in a Cascaded Converter System Comprised of Two 
Voltage-Mode Controlled DC-DC Converters ...........................................................................  1769 
Reza Ahmadi, Missouri University of Science and Technology, United States 
Darren Paschedag, Missouri University of Science and Technology, United States 
Mehdi Ferdowsi, Missouri University of Science and Technology, United States 

FPGA-Based Harmonic Computation Through 1-Bit Data Stream Signals from 
Delta-Sigma Modulators Applied to Induction Heating Appliances .......................................  1776 
O. Jiménez, Universidad de Zaragoza, Spain 
L.A. Barragán, Universidad de Zaragoza, Spain 
D. Navarro, Universidad de Zaragoza, Spain 
J.I. Artigas, Universidad de Zaragoza, Spain 
I. Urriza, Universidad de Zaragoza, Spain 
O. Lucía, Universidad de Zaragoza, Spain 

Control Strategy for a Matrix Converter with a Generator and a Motor .................................  1782 
Junnosuke Haruna, Nagaoka University of Technology, Japan 
Jun-ichi Itoh, Nagaoka University of Technology, Japan 

A Hysteresis Model for a Lithium Battery Cell with Improved Transient Response .............  1790 
Ala Al-Haj Hussein, University of Central Florida, United States 
Nasser Kutkut, University of Central Florida, United States 
Issa Batarseh, University of Central Florida, United States 

Small-Signal Modeling and Fast Response Control Strategy for DCVM Cúk 
Converters in PFC Applications ................................................................................................  1795 
V.R. Nasirian, Sharif University of Technology, Iran 
M. Ahmadian, Sharif University of Technology, Iran 
Y. Karimi, Sharif University of Technology, Iran 
A. Moayedi, Sharif University of Technology, Iran 
M.R. Zolghadri, Sharif University of Technology, Iran 
A. Davoudi, University of Texas at Arlington, United States 

Simple Current Sharing Control Based on Differential-Mode Transformer ...........................  1803 
K.I. Hwu, National Taipei University of Technology, Taiwan 
Y.H. Chen, National Taipei University of Technology, Taiwan 

Applying One-Comparator Counter-Based PWM Control Strategy to DC-AC 
Converter with Voltage Reference Feedforward Control Considered ....................................  1811 
K.I. Hwu, National Taipei University of Technology, Taiwan 
Y.T. Yau, National Taipei University of Technology, Taiwan 



Analysis of Boundary Control for Boost and Buck-Boost Converters in 
Distributed Power Architectures with Constant-Power Loads ...............................................  1816 
Chimaobi N. Onwchekwa, University of Texas at Austin, United States 
Alexis Kwasinski, University of Texas at Austin, United States 

Adaptive Control of Power Converters Using Digital Network  
Analyzer Techniques ..................................................................................................................  1824 
Adam Barkley, University of South Carolina, United States 
Roger Dougal, University of South Carolina, United States 
Enrico Santi, University of South Carolina, United States 

An Efficient Semi-Mathematical Model for Co-Pack IGBT .......................................................  1833 
Na Chen, Zhejiang University, China 
Yan Deng, Zhejiang University, China 
Jiande Wu, Zhejiang University, China 
Xiangning He, Zhejiang University, China 

Multi-Objective Design Optimization of Renewable Energy System Inverters Using 
a Descriptive Language for the Components ...........................................................................  1838 
Mehran Mirjafari, Texas A&M University, United States 
Robert S. Balog, Texas A&M University, United States 

Frequency Response of Switching DC/DC Converters from a Single Simulation in 
the Time Domain .........................................................................................................................  1846 
C. Fernández, Universidad Carlos III de Madrid, Spain 
P. Zumel, Universidad Carlos III de Madrid, Spain 
A. Fernández-Herrero, Universidad Politécnica de Madrid, Spain 
M. Sanz, Universidad Carlos III de Madrid, Spain 
A. Lázaro, Universidad Carlos III de Madrid, Spain 
A. Barrado, Universidad Carlos III de Madrid, Spain 

New Model of L-Complementary Self-Oscillating Class D Inverter with Output 
Voltage Clamping ........................................................................................................................  1852 
Wei Xiong, Universal Lighting Technologies, United States 
Ana V. Stankovic, Cleveland State University, United States 
Louis R. Nerone, GE Appliances & Lighting, United States 

Parametric Identification Algorithm Based on Frequency Response for 
Compensators Optimization ......................................................................................................  1858 
C. Lucena, Universidad Carlos III de Madrid, Spain 
I. Quesada, Universidad Carlos III de Madrid, Spain 
C. Martínez, Universidad Carlos III de Madrid, Spain 
V. Valdivia, Universidad Carlos III de Madrid, Spain 
A. Lázaro, Universidad Carlos III de Madrid, Spain 
A. Barrado, Universidad Carlos III de Madrid, Spain 

Solutions Map: A New Concept for Power Electronics Compensator Design and 
Optimization ................................................................................................................................  1866 
C. Martínez, Universidad Carlos III de Madrid, Spain 
V. Valdivia, Universidad Carlos III de Madrid, Spain 
J. Lourido, Carlos III University of Madrid, Spain 
I. Quesada, Universidad Carlos III de Madrid, Spain 
A. Lázaro, Universidad Carlos III de Madrid, Spain 
A. Barrado, Universidad Carlos III de Madrid, Spain 



Un-Terminated, Low-Frequency Terminal Behavioral Model of DC-DC Converters .............  1873 
Igor Cvetkovic, Virginia Polytechnic Institute and State University, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 
Paolo Mattavelli, Virginia Polytechnic Institute and State University, United States 
Fred C. Lee, Virginia Polytechnic Institute and State University, United States 
Dong Dong, Virginia Polytechnic Institute and State University, United States 

Optimal Interleaved Pulsewidth Modulation Considering Sampling Effects .........................  1881 
Troy Beechner, Rensselaer Polytechnic Institute, United States 
Jian Sun, Rensselaer Polytechnic Institute, United States 

Unified Control for the Permanent Magnet Generator and Rectifier System .........................  1888 
Zhuxian Xu, University of Tennessee-Knoxville, United States 
Di Zhang, GE Global Research Center, United States 
Fred Wang, University of Tennessee-Knoxville, United States 
Dushan Boroyevich, Virginia Polytechnic Institute and State University, United States 

Detection of Faults in PMSM Using Field Reconstruction Method and Mechanical 
Impulse Response ......................................................................................................................  1896 
M. Kiani, University of Texas at Arlington, United States 
D. Torregrossa, Université de Technologie de Belfort-Montbéliard, France 
B. Fahimi, University of Texas at Arlington, United States 
F. Peyraut, Université de Technologie de Belfort-Montbéliard, France 
A. Miraoui, Université de Technologie de Belfort-Montbéliard, France 

Modeling and Analysis of an AC-AC Matrix Converter Feeding an Induction Motor ............  1902 
Melaku Mihret, Tennessee Technological University, United States 
Olorunfemi Ojo, Tennessee Technological University, United States 

A Novel Control Strategy of Output Voltage Ripple Reduction in Buck Converters ............  1910 
Haidong Yu, John Deere Electronic Solutions, United States 

Session D8:  Renewable Energy Systems 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Interleaved ZVS Flyback-Forward Converter with Reduced Output Voltage Stress 
on Secondary Rectifier Diodes ..................................................................................................  1915 
Wuhua Li, Zhejiang University, China 
Yi Zhao, Zhejiang University, China 
Xiangning He, Zhejiang University, China 
David Xu, Ryerson University, Canada 
Bin Wu, Ryerson University, Canada 

A Compact Seven Switches Topology and Reduced DC-Link Capacitor Size for 
Single-Phase Stand-Alone PV System with Hybrid Energy Storages ....................................  1920 
Xiong Liu, Nanyang Technological University, Singapore 
Peng Wang, Nanyang Technological University, Singapore 
Poh Chiang Loh, Nanyang Technological University, Singapore 
Frede Blaabjerg, Aalborg Universitet, Denmark 
Feng Gao, Shandong University, China 



Power Control of DC Microgrid Using DC Bus Signaling ........................................................  1926 
Li Zhang, Nanjing University of Aeronautics and Astronautics, China 
Tianjin Wu, Nanjing University of Aeronautics and Astronautics, China 
Yan Xing, Nanjing University of Aeronautics and Astronautics, China 
Kai Sun, Tsinghua University, China 
Josep M. Gurrero, Universitat Politècnica de Catalunya, Spain 

Supercapacitor Testing for Power Smoothing in a Variable Speed Offshore Wave 
Energy Converter ........................................................................................................................  1933 
Dónal B. Murray, University College Cork, Ireland 
J.G. Hayes, University College Cork, Ireland 
M.G. Egan, University College Cork, Ireland 
D.L. O'Sullivan, University College Cork, Ireland 

A Transformerless Grid Connected Photovoltaic Inverter with  
Switched Capacitors ...................................................................................................................  1940 
Yunjie Gu, Zhejiang University, China 
Wuhua Li, Zhejiang University, China 
Bo Yang, Zhejiang University, China 
Jiande Wu, Zhejiang University, China 
Yan Deng, Zhejiang University, China 
Xiangning He, Zhejiang University, China 

Performance Analysis and Evaluation of a Multifunctional Grid-Connected PV 
System Using Power Hardware-in-the-Loop Simulation .........................................................  1945 
Hyo-Ryong Seo, Changwon National University, Korea, South 
Minwon Park, Changwon National University, Korea, South 
In-Keun Yu, Changwon National University, Korea, South 
Byeong-Mun Song, Baylor University, United States 

Low Power Implementation of Maximum Energy Harvesting Scheme for Vibration-
Based Electromagnetic Microgenerators .................................................................................  1949 
Rohan Dayal, Rensselaer Polytechnic Institute, United States 
Leila Parsa, Rensselaer Polytechnic Institute, United States 

Decrease in Photovoltaic Power Output from Ripple: Simple General Calculation 
and Effect of Partial Shading .....................................................................................................  1954 
Charles R. Sullivan, Thayer School of Engineering at Dartmouth, United States 
Jonathan Awerbuch, Thayer School of Engineering at Dartmouth, United States 
Alexander M. Latham, Thayer School of Engineering at Dartmouth, United States 

High Gain Single-Stage Inverter for Photovoltaic AC Modules ..............................................  1961 
Omar Abdel-Rahim, APEARC, South Valley University, Egypt 
Mohamed Orabi, APEARC, South Valley University, Egypt 
Mahrous E. Ahmed, APEARC, South Valley University, Egypt 

A Less Sensor Control Method for Standalone Small Wind Energy Using 
Permanent Magnet Synchronous Generator ............................................................................  1968 
Mohamed Hilmy, APEARC, South Valley University, Egypt 
Mohamed Orabi, APEARC, South Valley University, Egypt 
Mahrous E. Ahmed, APEARC, South Valley University, Egypt 
Mohamed El-Nemr, Tanta University, Egypt 
Mohamed Youssef, Bombardier Transportation, Canada 



Session D9:  Vehicular Electronics II 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Characterization of Novel Inductive Power Transfer Systems for On-Line  
Electric Vehicles .........................................................................................................................  1975 
Jin Huh, Korea Advanced Institute of Science and Technology, Korea, South 
Wooyoung Lee, Korea Advanced Institute of Science and Technology, Korea, South 
Gyu-Hyeong Cho, Korea Advanced Institute of Science and Technology, Korea, South 
Byunghun Lee, Korea Advanced Institute of Science and Technology, Korea, South 
Chun-Taek Rim, Korea Advanced Institute of Science and Technology, Korea, South 

Active EMF Cancellation Method for I-Type Pick-Up of On-Line Electric Vehicles ...............  1980 
Sungwoo Lee, Korea Advanced Institute of Science and Technology, Korea, South 
Wooyoung Lee, Korea Advanced Institute of Science and Technology, Korea, South 
Jin Huh, Korea Advanced Institute of Science and Technology, Korea, South 
Hyun-Jae Kim, Korea Advanced Institute of Science and Technology, Korea, South 
Changbyung Park, Korea Advanced Institute of Science and Technology, Korea, South 
Gyu-Hyeong Cho, Korea Advanced Institute of Science and Technology, Korea, South 
Chun-Taek Rim, Korea Advanced Institute of Science and Technology, Korea, South 

High Accuracy State-of-Charge Estimation of Li-Ion Battery Pack Based on 
Screening Process ......................................................................................................................  1984 
Jonghoon Kim, Seoul National University, Korea, South 
Jongwon Shin, Seoul National University, Korea, South 
Changyoon Jeon, Seoul National University, Korea, South 
Bohyung Cho, Seoul National University, Korea, South 

Session D10:  Applications IV 
March 10, 2011 11:30 - 13:30 
Session Chairs: Shen Miaosen, United Technologies Research Center 

Van Niemela, Fairchild Semiconducter 

Input-Powered Energy Harvesting Interface Circuits with Zero Standby Power ...................  1992 
Yuan Rao, University of Florida, United States 
David P. Arnold, University of Florida, United States 

Analysis of the Coupling Between Small Ring-Type Coils Used in Adaptable-Size 
Burners for Domestic Induction Heating Hobs ........................................................................  2000 
J. Acero, Universidad de Zaragoza, Spain 
C. Carretero, Universidad de Zaragoza, Spain 
Ó. Lucía, Universidad de Zaragoza, Spain 
J.M. Burdío, Universidad de Zaragoza, Spain 
R. Alonso, Universidad de Zaragoza, Spain 

Low-Dropout Voltage Regulator for Stabilizing LEDs Drives in Dimmable Group 
Current Sinks ..............................................................................................................................  2007 
Hung-I Hsieh, National Chiayi University, Taiwan 
Ssu-Wei Peng, Amicord Electronic Co., Taiwan 
Jhih-Ting Cheng, Amicord Electronic Co., Taiwan 



Four Quadrant Voltage Sag/Swell Compensation with Interphase Quasi-Z-Source 
AC-AC Topology .........................................................................................................................  2013 
Qin Lei, Michigan State University, United States 
Fang Z. Peng, Michigan State University, United States 

A High Step-Up Current Fed Multi-Resonant Converter with Output  
Voltage Doubler ..........................................................................................................................  2020 
Donghao Li, Xi'an Jiaotong University, China 
Bo Liu, Xi'an Jiaotong University, China 
Bo Yuan, Analog Devices, Inc., China 
Xu Yang, Xi'an Jiaotong University, China 
Jason Duan, Analog Devices, Inc., China 
Jerry Zhai, Analog Devices, Inc., China 

A Parallel Topology for Inductive Power Transfer Power Supplies .......................................  2027 
Hao Hao, University of Auckland, New Zealand 
Grant Covic, University of Auckland, New Zealand 
Michael Kissin, University of Auckland, New Zealand 
John Boys, University of Auckland, New Zealand 

One Cycle Controlled Three-Phase Load Emulator .................................................................  2035 
K. Smedley, University of California, Irvine, United States 
A. Abramovitz, University of California, Irvine, United States 
F. Maddaleno, Politecnico di Torino, Italy 
G. Rella, Politecnico di Torino, Italy 
S. Primavera, Politecnico di Torino, Italy 

A Family of Capacitive Current Balancing Methods for Multi-Output LED Drivers ...............  2040 
Jianfeng Wang, Zhejiang University, China 
Junming Zhang, Zhejiang University, China 
Xiucheng Huang, Zhejiang University, China 
Lianghui Xu, Zhejiang University, China 

Solid-State Light Simulator with Current-Mode Control ..........................................................  2047 
Ali M. Bazzi, University of Illinois at Urbana-Champaign, United States 
Zach Klein, University of Illinois at Urbana-Champaign, United States 
Micah Sweeney, University of Illinois at Urbana-Champaign, United States 
Kevin Kroeger, University of Illinois at Urbana-Champaign, United States 
Pradeep Shenoy, University of Illinois at Urbana-Champaign, United States 
Philip T. Krein, University of Illinois at Urbana-Champaign, United States 

A LED Driver Based on Pulse Current Modulator ....................................................................  2054 
Ming-Shian Lin, National Taiwan University, Taiwan 
Chern-Lin Chen, National Taiwan University, Taiwan 

Reconfigurable Blocks for Digital Power Electronics Applications in FPGA ........................  2059 
Jatin Gangani, Sardar Patel Institute of Technology, India 
Amod Samant, Sardar Patel Institute of Technology, India 
Y. Srinivasa Rao, Sardar Patel Institute of Technology, India 



Active Clamping Soft-Switched Flyback Converter for Low-Voltage DC  
Energy Sources ...........................................................................................................................  2065 
Woo-Young Choi, Chonbuk National University, Korea, South 
Ju-Seung Yoo, Chonbuk National University, Korea, South 
Jae-Yeon Choe, Chonbuk National University, Korea, South 
Min-Kwon Yang, Chonbuk National University, Korea, South 

Design and Fabrication of Ultralight High-Voltage Power Circuits for Flapping-
Wing Robotic Insects .................................................................................................................  2070 
Michael Karpelson, Harvard University, United States 
John P. Whitney, Harvard University, United States 
Gu-Yeon Wei, Harvard University, United States 
Robert J. Wood, Harvard University, United States 

An Optocouplerless Two-Stage High Power Factor LED Driver .............................................  2078 
Xiaogao Xie, Hangzhou Dianzi University, China 
Meipan Ye, Hangzhou Dianzi University, China 
Yongjun Cai, Hangzhou Silan Microelectronics Ltd., China 
Jianxing Wu, Hangzhou Silan Microelectronics Ltd., China 

Medium Voltage Multilevel AC Regenerative Load with One-Cycle Control ..........................  2084 
In Wha Jeong, University of California, Irvine, United States 
Mikhail Slepchenkov, University of California, Irvine, United States 
Keyue Smedley, University of California, Irvine, United States 




