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Foreword
It is my great pleasure to welcome and thank our supporters, participants and guests to the 24th annual consecutive 
IEEE Applied Power Electronics Conference - APEC 2009. APEC annually provides those who are involved 
with practical power electronics applications an interesting and exciting forum to discuss and exchange ideas, 
advancements, new applications, and new technologies. Globally, we have hundreds of individuals supporting us as 
participants, authors, paper reviewers, sponsors, and partners. The Washington, DC, Convention and Visitors Bureau, 
our exhibitors, the media and press, analysts, consultants, universities, government agencies and the devotion and 
dedication of the APEC Committee who volunteer their time and skills to make sure the APEC conference is second 
to none by planning and executing both large and small details all year. We wish to thank each and everyone—we 
depend on you to make APEC the success it is every year. 

According to a study by Meeting Strategies Worldwide, a typical conference the size and duration of APEC will use 
more than 90,000 cans or bottles, 750,000 cups and 87,500 napkins. Additionally, on average, a 10'x10' exhibit booth 
generates over 35 pounds of waste. That means a tradeshow of 200 + booths can easily result in about 1 million 
pounds of waste! If you are a regular APEC annual attendee you may notice a few changes as we are implementing 
sustainable practices, which reduce our impact on the environment. Some of these Green changes you will see and 
others will be behind the scenes. We have worked with the Marriott and our other conference partners to reduce waste 
yet make sure attendees and participants have a high quality experience. 

Washington, DC, has long been a center of global power, a symbol globally of 
democracy and freedom. Washington, DC, is a popular cultural and tourist destination 
as well. During APEC we are making Washington, DC, a global center of power 
electronics. We have assembled a compelling conference agenda with rich technical 
content and unique information in an environment which facilitates networking 
and informal discussions to solve proximate problems. The unique rap sessions, 
professional education sessions, plenary speakers, exhibits, hundreds of peer 
reviewed papers, the Micro Mouse contest and our social event give a balance of 
work and fun. Conference attendees have a plethora of sightseeing options available, 
including the Monuments, the Smithsonian, the US Capitol, the Library of Congress, 
the National Gallery of Art, the National Air and Space Museum, the National Mall and 
the National Zoo – just to name a few. These are all internationally recognized and 
renowned destinations which are easily accessible from our conference location – 
please take advantage of them while you are here. 

With the global energy situation and high level trends in our world, customers and 
consumers demand a quality experience of their products. They expect higher levels 
of efýciency and effectiveness while also wanting simplicity in their lives. The growth 
of the Internet and networked products, including wireless systems which also tie into 
the network, means that in many cases, power electronics has become a systems 
level consideration and power electronics systems are becoming more intelligent and 

more networked. According to Dr. Cerf Vinton in Visions of the 21st Century, “So many appliances, wireless devices, 
systems, vehicles, and buildings will be online in the near future that it is likely there will be more Internet connected 
devices than people online at any given moment.” This will be enabled by power electronics yet this also presents 
opportunities for intelligent power management such that power electronics systems and software will enable system 
level communications and control to enhance efýciency and enable new applications.

Customers also expect products that enhance their health and safety and provide payback and ROI while having 
minimum impact on our environment. Power Electronics is central to enabling products which deliver on these 
expectations and turning these dreams into practical products and revenue. APEC is all about innovation, networking, 
personal development, creativity and advancing state of the art technologies we depend on both now and in the future. 

Kevin Parmenter
General Chair IEEE Applied Power Electronics Conference 2009
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Schedule-at-a-Glance Room assignments are tentative and subject to change.

KEY:        S – Professional Education Seminars        R – Rap Sessions        SP – Special Presentations        T – Technical Sessions

Saturday, February 14	 Time	 Location

Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    3:00 pm – 6:00 pm  . . . . .     Atrium, Exhibition Level

Sunday, February 15	 Time	 Location

Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    8:00 am – 5:00 pm  . . . . .     Atrium, Exhibition Level

	 S1:	 Feedforward Control of Switching Regulators  . . . . . . . . . . . . . . . . . . . . .                     9:30 am – 1:00 pm  . . . . .     Hoover

	 S2:	 Microcontrollers for Power Supply Engineers . . . . . . . . . . . . . . . . . . . . . .                      9:30 am – 1:00 pm  . . . . .     Thurgood Marshall N. 

	 S3:	 EMI Causes, Measurements, and Reduction Techniques  
for Switch-Mode Power Converters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                             9:30 am – 1:00 pm  . . . . .     Thurgood Marshall S.

	 S4:	 Understanding Derating-Reliability-Risk Connection . . . . . . . . . . . . . . . .                9:30 am – 1:00 pm  . . . . .     Thurgood Marshall E.

	 S5:	 Permanent Magnet Machines: Design, Modeling, and Control  . . . . . . . .        9:30 am – 1:00 pm  . . . . .     Coolidge

	 S6:	 Hybrid Power Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                     9:30 am – 1:00 pm  . . . . .     Thurgood Marshall W.

	 S7:	 Multiphase Voltage Regulator Control and Design Considerations . . . . .     2:30 pm – 6:00 pm  . . . . .     Hoover

	 S8:	 Maximizing the Effect of Modern Low Voltage Power MOSFETs . . . . . . .       2:30 pm – 6:00 pm  . . . . .     Thurgood Marshall N.

	 S9:	 Advanced Thermal Management Materials for Power Electronics . . . . . .      2:30 pm – 6:00 pm  . . . . .     Thurgood Marshall S.

	 S10:	 Energy Efýciency Speciýcations and Standards Activity  
for Power Supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          2:30 pm – 6:00 pm  . . . . .     Thurgood Marshall E.

	 S11:	 EMI: Design Path for a Typical Digital Motor Control Project . . . . . . . . . .          2:30 pm – 6:00 pm  . . . . .     Coolidge	

	 S12:	 Analysis and Comparison of Voltage-Mode PWM,  
Current-Mode PWM, Hysteretic, Constant-On Time,  
and Constant-Off Time DC-DC Converters  . . . . . . . . . . . . . . . . . . . . . . .                       2:30 pm – 6:00 pm  . . . . .     Thurgood Marshall W.

Monday, February 16	 Time	 Location

Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    8:00 am – 5:00 pm  . . . . .     Atrium, Exhibition Level

Spouse & Guest Welcome Breakfast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 8:00 am – 9:00 am  . . . . .     Balcony B

	S13:	Stability Analysis and Loop Control in Switching Power Supplies . . . . . . .8:00 am – 12:00 pm  . . . .    Thurgood Marshall N.

S14:	Control and Modeling of DC-DC Converters . . . . . . . . . . . . . . . . . . . . . . .                       8:00 am – 12:00 pm  . . . .    Thurgood Marshall S.

S15:	 Integrated Packaging Techniques . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               8:00 am – 12:00 pm  . . . .    Thurgood Marshall E.

S16:	New Trends in Power Conversion Technologies . . . . . . . . . . . . . . . . . . . .                    8:00 am – 12:00 pm  . . . .    Coolidge		

S17:	Hybrid Electric and Plug-In Hybrid Electric Vehicles . . . . . . . . . . . . . . . . .                 8:00 am – 12:00 pm  . . . .    Thurgood Marshall W.

S18:	Switched Capacitors Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                8:00 am – 12:00 pm  . . . .    Hoover

Opening Plenary Session  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         1:30 pm – 5:30 pm  . . . . .     Salons 1 & 2

Exhibit Hall Welcome Reception . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    5:30 pm – 8:00 pm  . . . . .     Exhibit Hall 

MicroMouse Contest  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             8:00 pm – 10:00 pm  . . . .    Delaware A & B
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Tuesday, February 17	 Time	 Location

Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    8:00 am – 5:00 pm  . . . . .     Atrium, Exhibition Level

	SP1:	Market Trends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                              8:30 am – 12:00 pm  . . . .    Thurgood Marshall N. 

	 T1:	 Advances in DC-DC Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                8:30 am – 12:00 pm  . . . .    Wilson A & B

	 T2:	 Modeling and Control of DC-DC Converters  . . . . . . . . . . . . . . . . . . . . . .                      8:30 am – 12:00 pm  . . . .    Thurgood Marshall S.

	 T3:	 Advances in DC-AC Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                8:30 am – 12:00 pm  . . . .    Thurgood Marshall E.

	 T4:	 System Integration Issues and Vehicular Applications  
of Power Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                         8:30 am – 12:00 pm  . . . .    Thurgood Marshall W.

	 T5:	 Control of Adjustable Speed Motor Drives . . . . . . . . . . . . . . . . . . . . . . . .                        8:30 am – 12:00 pm  . . . .    Hoover

	 T6:	 Advances in Simulation, Modeling, and Control of Power Converters . . .   8:30 am – 12:00 pm  . . . .    Coolidge

	 T7:	 Modeling of Power Electronic Converters . . . . . . . . . . . . . . . . . . . . . . . . .8:30 am – 12:00 pm  . . . .    Wilson C

Exhibition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      12:00 pm – 5:00 pm  . . . .    Exhibit Hall 

Exhibitor Presentation – Session 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  1:30 pm – 2:30 pm  . . . . .     See Page 48

Exhibitor Presentation – Session 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  2:15 pm – 2:45 pm  . . . . .     See Page 48

Exhibitor Presentation – Session 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  3:15 pm – 3:45 pm  . . . . .     See Page 48

	 R1:	 Silicon Carbide for Sale – an Exploration of SiC’s Market Impedance . . .   5:00 pm – 6:30 pm  . . . . .     Thurgood Marshall E.

	 R2:	 Why Don’t We Have an Electric Car??  
Is Technology Lacking or Just Depressed?  . . . . . . . . . . . . . . . . . . . . . . .                       5:00 pm – 6:30 pm  . . . . .     Thurgood Marshall S.

	 R3:	 Counterfeit & Copied Components – Serious Threat  
or Beneýcial Market?  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        5:00 pm – 6:30 pm  . . . . .     Thurgood Marshall N.

Wednesday, February 18	 Time	 Location

Registration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    8:00 am – 3:00 pm  . . . . .     Atrium, Exhibition Level

	SP2:	System Design . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             8:30 am – 10:15 am  . . . .    Thurgood Marshall N.

	 T8:	 Special Topics in Motor Drives . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                 8:30 am – 10:15 am  . . . .    Wilson A & B

	 T9:	 Power Electronics Applications in Renewable Energy Systems . . . . . . . .        8:30 am – 10:15 am  . . . .    Thurgood Marshall S.

	T10:	 Advances in AC-DC Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                8:30 am – 10:15 am  . . . .    Thurgood Marshall E.

	T11:	 High Efýciency DC-AC Power Converters . . . . . . . . . . . . . . . . . . . . . . . .                        8:30 am – 10:15 am  . . . .    Thurgood Marshall W.

	T12:	 High Performance DC-DC Converters . . . . . . . . . . . . . . . . . . . . . . . . . . .                           8:30 am – 10:15 am  . . . .    Hoover

	T13:	 Power Electronic Applications in Fuel Cell and Energy Storage Systems  . 8:30 am – 10:15 am  . . . .    Coolidge

	T14:	 System Integration Issues in Power Converters . . . . . . . . . . . . . . . . . . . .                    8:30 am – 10:15 am  . . . .    Wilson C

Exhibition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                      10:15 am – 2:00 pm  . . . .    Exhibit Hall 

Exhibitor Presentation – Session 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  10:30 am – 11:00 am  . . .   See Page 48

Exhibitor Presentation – Session 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  11:15 am – 11:45 am . . . .   See Page 49

Schedule-at-a-Glance (Continued)

KEY:        S – Professional Education Seminars        R – Rap Sessions        SP – Special Presentations        T – Technical Sessions
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Wednesday, February 18 (Continued)	 Time	 Location

	SP3:	Future of DC-DC Conversion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall N. 

	T15:	 Applications of DC-DC Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              2:00p m – 5:30 pm  . . . . .     Wilson A & B

	T16:	 Applications of Power Electronic in Modern Lighting Systems . . . . . . . . .         2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall S.

	T17:	 Applications of Power Electronics in Energy Storage systems . . . . . . . . .2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall E.

	T18:	 Advances in Si-C Devices  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                    2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall W.

	T19:	 Control Techniques in DC-AC Converters  . . . . . . . . . . . . . . . . . . . . . . . .                        2:00 pm – 5:30 pm  . . . . .     Hoover

	T20:	 Power Electronics Applications in Renewable Energy Harvesting . . . . . .      2:00 pm – 5:30 pm  . . . . .     Coolidge

	T21:	 Advanced Modeling and Control Techniques  
for AC-DC Power Converters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                  2:00 pm – 5:30 pm  . . . . .     Wilson C

Evening Social Event . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                             6:30 pm – 10:00 pm  . . . .    Salons 2 & 3

Thursday, February 19	 Time	 Location

Registration  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                                    8:00 am – 12:00 pm  . . . .    Atrium, Exhibition Level

	SP4:	Power Electronics for a Greener World  . . . . . . . . . . . . . . . . . . . . . . . . . .                          8:30 am – 11:30 am  . . . .    Thurgood Marshall N. 

	T22:	 Modeling and Control of Power Electronic Converters . . . . . . . . . . . . . . .               8:30 am – 11:30 am  . . . .    Wilson A & B

	T23:	 Innovative Solutions for DC-AC Power Converters  . . . . . . . . . . . . . . . . .                 8:30 am – 11:30 am  . . . .    Thurgood Marshall S.

	T24:	 Power Quality Enhancement Techniques . . . . . . . . . . . . . . . . . . . . . . . . .                         8:30 am – 11:30 am  . . . .    Thurgood Marshall E.

	T25:	 Advanced Energy Harvest and Storage Techniques  . . . . . . . . . . . . . . . .                8:30 am – 11:30 am  . . . .    Thurgood Marshall W.

	T26:	 Fault Management in Adjustable Speed Motor Drives . . . . . . . . . . . . . . .               8:30 am – 11:30 am  . . . .    Hoover

	T27:	 Analysis and Synthesis of Advanced AC-DC Power Converters . . . . . . .       8:30 am – 11:30 am  . . . .    Coolidge

	T28:	 Passive Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                        8:30 am – 11:30 am  . . . .    Wilson C

Dialogue Sessions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                               11:30 am – 2:00 pm  . . . .    Exhibit Hall B North

Closing Plenary Session . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                                          12:00 pm – 12:30 pm  . . .   Exhibit Hall B North

	SP5:	Current Topics in Power Electronics Research . . . . . . . . . . . . . . . . . . . . .                     2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall N. 

	T29:	 Soft Switched Power Converters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                               2:00 pm – 5:30 pm  . . . . .     Wilson A & B

	T30:	 DC-DC Power Converters and their Applications . . . . . . . . . . . . . . . . . . .                   2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall S.

	T31:	 Efýciency Assessment and Optimization in DC-DC Power Converters  . .  2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall E.

	T32:	 Control of Power Electronic Converters I . . . . . . . . . . . . . . . . . . . . . . . . .                         2:00 pm – 5:30 pm  . . . . .     Thurgood Marshall W.

	T33:	 Power Electronic Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .2:00 pm – 5:30 pm  . . . . .     Hoover

	T34:	 Misc. Topics in DC-AC Conversion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .                              2:00 pm – 5:30 pm  . . . . .     Coolidge

	T35:	 Control of Power Electronic Converters II . . . . . . . . . . . . . . . . . . . . . . . . .2:00 pm – 5:30 pm  . . . . .     Wilson C 

KEY:        S – Professional Education Seminars        R – Rap Sessions        SP – Special Presentations        T – Technical Sessions
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