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Ryoji Kosugi, Yuuki Sakuma, Kazutoshi Kojima, Sachiko Itoh, Akiyo Nagata, Tsutomu Yatsuo, Yasunori Tanaka, 
Hajime Okumura, National Institute of Advanced Industrial Science and Technology 

8:55 
Zero Voltage Switching Characterization of 12 kV SiC N-IGBTs .............................................................. 350 
Arun Kadavelugu, Subhashish Bhattcharya, B. Jayant Baliga, North Carolina State University;  
Sei-Hyung Ryu, David Grider, John Palmour, Cree, Inc. 

9:20 
Static and Dynamic Characterization of a >13kV SiC p-ETO Device ........................................................ 354 
Mohammad Ali Rezaei, Gangyao Wang, Alex Q. Huang, North Carolina State University;  
Lin Cheng, Cree, Inc.; Charles Scozzie, U.S. Army Research Lab. 

9:45 
22 kV, 1 cm², 4H-SiC n-IGBTs with Improved Conductivity Modulation ................................................. 358 
E.V. Brunt, L. Cheng, M. O’Loughlin, C. Capell, C. Jonas, K. Lam, J. Richmond, V. Pala, S. Ryu, S.T. Allen, 
A.A. Burk, J.W. Palmour, Cree, Inc.; C. Scozzie, U.S. Army Research Laboratory 

10:40 – 12:20 
Session 9 – Wide Bandgap IV: GaN Devices II 
Chairs: David Sheridan, RFMD 
 Frederic Morancho, LAAS-CNRS 

10:40 
Performance Enhancement of Normally-Off Al2O3/AlN/GaN MOS-Channel-HEMTs  
with an ALD-Grown AlN Interfacial Layer .................................................................................................. 362 
Shenghou Liu, Shu Yang, Zhikai Tang, Qimeng Jiang, Cheng Liu, Kevin J. Chen, Hong Kong University of  
Science and Technology; Maojun Wang, Peking University 

11:05 
A Novel Methodology using Pulsed-IV for Interface or Border Traps  
Characterization on AlGaN/GaN MOSHFETs ............................................................................................ 366 
Narayanan Ramanan, Bongmook Lee, Veena Misra, North Carolina State University 

11:30 
Impacts of Conduction Band Offset and Border Traps on Vth Instability of  
Gate Recessed Normally-Off GaN MIS-HEMTs .......................................................................................... 370 
Woojin Choi, Hojin Ryu, Namcheol Jeon, Minseong Lee, Neung-Hee Lee, Kwang-Seok Seo, Seoul National 
University; Ho-Young Cha, Hongik University 



11:55 
An Industrial Process for 650V Rated GaN-on-Si Power Devices using in-Situ  
SiN as a Gate Dielectric (Late News) .............................................................................................................. 374 
P. Moens, C. Liu, A. Banerjee, P. Vanmeerbeek, P. Coppens, H. Ziad, A. Constant, Z. Li,  
H. De Vleeschouwer, J. Roig-Guitart, P. Gassot, F. Bauwens, E. De Backer, B. Padmanabhan,  
A. Salih, J. Parsey, M. Tack, ON Semiconductor 

14:00 – 15:15 
Session 10 – Low Voltage I: Power MOSFETs 
Chairs: Jun Zeng, MaxPower Semiconductor 
 Phil Rutter, NXP 

14:00 
Process and Design Impact on BVDSS Stability of a Shielded Gate Trench Power MOSFET ............... 378 
Zia Hossain, Bhavani Burra, James Sellers, Brian Pratt, Prasad Venkatraman,  
Gary Loechelt, Ali Salih, ON Semiconductor 

14:25 
Design Criteria for Shoot-Through Elimination in Trench Field Plate Power MOSFET ........................ 382 
Tatsuya Nishiwaki, Takuma Hara, Keisuke Kaganoi, Makoto Yokota, Yoshitaka Hokomoto,  
Yusuke Kawaguchi, Toshiba Corporation 

14:50 
Current Sense Dynamics during Turn-On of Power MOSFET .................................................................. 386 
Evgueniy N. Stefanov, Dragan Zupac, Edouard de Frésart, Freescale Semiconductor, Inc. 

15:45 – 17:00 
Session 11 – Low Voltage II: Reliability and Processing 
Chairs: Yusuke Kawaguchi, Toshiba 
 Dev Alok, Intersil 

15:45 
Investigation of Anomalous Relation for HCI-Induced Abrupt VT Fall-Off and  
Gate-Oxide Destruction with Ig-Vg Curves in LD-PMOSFETs ................................................................. 390 
H. Fujii, Y. Yagami, M. Ushiroda, Y. Yoshihisa, T. Ichikawa, Renesas Electronics Corporation;  
K. Furuya, K. Onishi, Renesas Semiconductor Engineering Corporation;  

16:10 
Investigation on Hot-Carrier-Induced Degradation for the N-Type Lateral DMOS with  
Floating P-Top Layer ...................................................................................................................................... 394 
Weifeng Sun, Chunwei Zhang, Siyang Liu, Southeast University; Wei Su, Aijun Zhang, Shaorong Wang,  
Shulang Ma, Yu Huang, CSMC Technologies Corporation 

16:35 
Proposal of 130nm-60V Rated Fully Isolated LDNMOS with Double Epi Process .................................. 398 
Kwang-Sik Ko, Sang-Hyun Lee, Joo-Won Park, In-Wook Cho, Kyung-Dong Yoo, SK hynix Inc.;  
Jong-Hwan Kim, Silicon Mitus Inc. 



Thursday – June 19, 2014 

8:30 – 10:10 
Session 12 – Integrated Power I: LV Power ICs 
Chairs: Jun Cai, Texas Instruments 
 Olivier Trescases, University of Toronto 

8:30 
Advanced 300mm 0.13µm BCD Technology from 5V to 80V with Highly Reliable Embedded Flash ........ 402 
K. Iwamoto, M. Kori, C. Terada, T. Doguchi, K. Ukai, Y. Ujiie, H. Uehara, C. Hamanaka, B. Tanaka, K. Wada, 
N. Izumi, M. Mifuji, ROHM Co., Ltd.; M. Mihara, Y. Kasa, S. Shimizu, S. Shukuri, GENUSION, Inc.;  

8:55 
A Novel Bi-Directional High Voltage PMOS with Trench Gate Structure (Waveform  
Depletion MOS: WDMOS) for 65V HVICs .................................................................................................. 406 
Kouji Tanaka, Takahiro Mori, Kosuke Yoshida, Tetsuya Nitta, Takashi Ipposhi, Shigeto Maegawa,  
Renesas Electronics Corporation 

9:20 
A Cell-Level Power Management IC in BCD-SOI for Partial Power Processing in  
Concentrating-PV Systems ............................................................................................................................. 410 
M.S. Zaman, B. Buter, T. Paul Doorn, M. Dijkstra, H.J. Bergveld, NXP Semiconductor;  
Y. Wen, R. Fernandes, O. Trescases, University of Toronto;  

9:45 
A Wide Bandgap Silicon Carbide (SiC) Gate Driver for High-Temperature and  
High-Voltage Applications .............................................................................................................................. 414 
Ranjan R. Lamichhane, Intel Corporation; Alan Mantooth, Matt Francis, Paul Shepherd, Michael Glover, 
Sonia Perez, University of Arkansas; Nance Ericsson, Shane Frank, Chuck Britton, Laura Marlino, Oak Ridge 
National Laboratory; Ty McNutt, Bret Whitaker, Zach Cole, Arkansas Power Electronics International 

10:40 – 12:20 
Session 13 – Integrated Power II: HV Power ICs 
Chairs: Tanya Trajkovic, Cambridge Microelectronics 
 Terashima Tomohide, Mitsubishi 

10:40 
600V Single Chip Inverter IC with New SOI Technology ........................................................................... 418 
Kenji Hara, Shinichiro Wada, Junichi Sakano, Hitachi, Ltd.; Tetsuo Oda, Kenji Sakurai, Hiroki Yamashita, 
Tomoyuki Utsumi, Hitachi Power Semiconductor Device, Ltd. 

11:05 
1200V-Class HVIC Technology with a Divided High-Side Well Structure for  
High-Functionality and Downsizing of Circuits ........................................................................................... 422 
Akihiro Jonishi, Masashi Akahane, Masaharu Yamaji, Tomohiro Imai, Hiroshi Kanno, Takahide Tanaka, 
Wataru Tomita, Takahiro Mori, Hitoshi Sumida, Fuji Electric Co., Ltd. 

11:30 
Evolution of 200V Lateral-IGBT Technology ............................................................................................... 426 
Mikio Tsujiuchi, Tetsuya Nitta, Takashi Ipposhi, Shigeto Maegawa, Renesas Electronics Corporation 



11:55 
A GaN Pulse Width Modulation Integrated Circuit (Late News) ............................................................... 430 
Hanxing Wang, Alex Man Kwan Ho, Qimeng Jiang, Kevin J. Chen,  
Hong Kong University of Science and Technology 

14:00 – 15:15 
Session 14 – Packaging and Integration I: Gate Drivers and Digital Isolators 
Chairs: Kimimori Hamada, Toyota Motor 
 Katsuaki Saito, Hitachi 

14:00 
A Drive-by-Microwave Isolated Gate Driver with a High-Speed Voltage Monitoring ............................. 434 
Shuichi Nagai, Yasufumi Kawai, Osamu Tabata, Hideaki Fujiwara, Yasuhiro Yamada, Nobuyuki Otsuka, 
Daisuke Ueda, Noboru Negoro, Masahiro Ishida, Panasonic Corporation 

14:25 
Low Impedance Gate Drive for Full Control of Voltage Controlled Power Devices ................................ 438 
Reinhold Bayerer, Infineon Technologies AG; Saboor Riaz Suleri, Rheinisch-Westfälische  
Technische Hochschule Aachen 

14:50 
A Face-to-Face Chip Stacking 7kV RMS Digital Isolator for Automotive and  
Industrial Motor Drive Applications ............................................................................................................. 442 
Shinichi Uchida, Shunichi Kaeriyama, Hirokazu Nagase, Koichi Takeda, Yasutaka Nakashiba, Tadashi Maeda, 
Renesas Electronics Corporation; Kaoru Ishihara, Renesas Semiconductor Kyushu Yamaguchi Co., Ltd 

15:45 – 17:00 
Session 15 – Packaging and Integration II 
Chairs: Reinhold Bayerer, Infineon 
 Josef Lutz, Technical University of Chemnitz 

15:45 
6-in-1 Silicon Carbide Power Module for High Performance of Power Electronics Systems .................. 446 
Hiroshi Ishino, Tomokazu Watanabe, Kazuhiko Sugiura, Kazuhiro Tsuruta, DENSO Corporation 

16:10 
TCAD Modeling of Charge Transport in HV-IC Encapsulation Materials .............................................. 450 
I. Imperiale, S. Reggiani, E. Gnani, A. Gnudi, G. Baccarani, Università di Bologna;  
L. Nguyen, M. Denison, Texas Instruments Inc. 

16:35 
A Piezoelectric Actuator Concept for LED Cooling by Ultrasonic Streaming .......................................... 454 
J. Löschke, Technische Universität Ilmenau / Siemens AG; T. Sattel, Technische Universität Ilmenau;  
T. Vontz, G. Mitic, M. Honsberg-Riedl, R. Mock, Siemens AG 
 




