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SESSION DETAILS

MONDAY, SEPTEMBER 14, 2020
14:00 - 14:30 Virtual Festsaal

OPENING SESSION
Welcome
Oliver Häberlen, General Chair (Infineon Technologies, Austria)

Programme Introduction
Nando Kaminski, Technical Program Chair (University of Bremen, Germany)

ISPSD 2019 Ohmi Best Paper Award
Kuang Sheng (General Chair ISPSD 2019), Kevin Chen (Technical Program Chair ISPSD 2019)

ISPSD 2020 Hall of Fame
Oliver Häberlen, General Chair (Infineon Technologies, Austria)

14:30 - 15:50 Virtual Festsaal
A1L-A

Plenary Session 1
Chairs: Oliver Häberlen (Infineon Technologies, Austria) 

Kimimori Hamada (PDPlus LLC, Japan)

14:30 - 15:10 Novel IEGT Based Modular Multilevel Converter for New Hokkaido-Honshu HVDC Power Transmission
Yoshimasa Sato
Toshiba Energy Systems & Solutions Corporation, Japan

1

 N/A
15:10 - 15:50 Tailoring Technologies for Power Management Applications

Alexander Kalnitsky, Hsiao Chin Tuan
Taiwan Semiconductor Manufacturing Company, Taiwan

16:30 - 17:50 Virtual Festsaal
A2L-A

Plenary Session 2
Chairs: Nando Kaminski (University of Bremen, Germany) 

Ichiro Omura (Kyushu Institute of Technology, Japan)

16:30 - 17:10 Power Semiconductors – the Keys for a Future Green Mobility
Patrick Leteinturier, Clemens Mueller
Infineon Technologies AG, Germany

5

17:10 - 17:50 Mixed Signal and Power Semiconductor Technology for Industrial and Automotive Electronics
Sameer Pendharkar
Texas Instruments Inc, United States

10
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TUESDAY, SEPTEMBER 15, 2020
14:00 - 15:40 Virtual Festsaal

B1L-A

GaN Device Reliability and Circuits
Chairs: Peter Moens (On Semiconductor, Belgium) 

Sameh Khalil (Infineon Technologies, USA)

14:00 - 14:25 E-Mode p-n Junction/AlGaN/GaN HEMTs with Enhanced Gate Reliability
Chengcai Wang2, Mengyuan Hua2, Song Yang1, Li Zhang1, Kevin J. Chen1

1Hong Kong University of Science and Technology, Hong Kong; 2Southern University of Science and Technology, China

14

14:25 - 14:50 Impact of Hole-Deficiency and Charge Trapping on Threshold Voltage Stability of p-GaN HEMT Under Reverse-Bias 
Stress
Junting Chen2, Mengyuan Hua2, Jiali Jiang2, Jiabei He1, Jin Wei1, Kevin J. Chen1

1Hong Kong University of Science and Technology, Hong Kong; 2Southern University of Science and Technology, China

18

14:50 - 15:15 Stable Cascode GaN HEMT Operation by Direct Gate Drive
Toru Sugiyama2, Hung Hung2, Yasuhiro Isobe2, Akira Yoshioka2, Takenori Yasuzumi2, Yusuke Sato2, Masataka Tsuji2, 
Yiyao Liu2, Shinichi Umekawa2, Yosuke Kajiwara1, Masahiro Koyama1, Kentaro Ikeda1

1Toshiba Corporation, Japan; 2Toshiba Electronic Devices & Storage Corporation, Japan

22

15:15 - 15:40 Integrated SenseHEMT and Gate-Driver on a 650-V GaN-on-Si Platform Demonstrated in a Bridgeless Totem-Pole PFC 
Converter (Late News)
Mohammad Shawkat Zaman2, Wan Lin Jiang2, Samantha Kadee Murray2, Herbert De Vleeschouwer1, Peter Moens1, 
Jaume Roig1, Olivier Trescases2

1ON Semiconductor, Belgium; 2University of Toronto, Canada

26

14:00 - 15:40 Virtual Zeremoniensaal
B1L-B

Lateral Low Voltage Devices
Chairs: Hiroki Fujii (Samsung Electronics, Korea) 

Riccardo Depetro (STMicroelectronics, Italy)

14:00 - 14:25 A Study of On-State Breakdown Decreasing of nLDMOSFETs by Hole Current Increase Depending on Drain Pulse Rise 
Time
Takahiro Mori, Tomonari Yamaguchi, Takeshi Kamino, Junji Tsuruta, Mototsugu Okushima, Hirokazu Sayama, Koji 
Iizuka
Renesas Electronics Corporation, Japan

30

14:25 - 14:50 Schottky Source LDMOS - Electrical SOA Improvement Through BJT Suppression
Brendan Toner3, Markus Frank4, Lutz Steinbeck2, Stefan Eisenbrandt4, Ralf Granzner4, Darin Davis1, William Richards 
Jr.1, Gary Dolny1, Terry Johnson1

1Silicet, LLC, United States; 2X-FAB Dresden GmbH & Co. KG, Germany; 3X-FAB Sarawak Sdn. Bhd., Malaysia; 4X-FAB 
Semiconductor Foundries GmbH, Germany

34

14:50 - 15:15 Mechanism and Experiments of a Novel Dielectric Termination Technology Based on Equal-Potential Principle
Wentong Zhang2, Jian Zu2, Xuhan Zhu2, Sen Zhang1, Zhili Zhang1, Nailong He1, Boyong He1, Ming Qiao2, Zhaoji Li2, Bo 
Zhang2

1CSMC Technologies Corporation, China; 2University of Electronic Science and Technology of China, China

38

15:15 - 15:40 Towards Ultimate Scaling of LDMOS with Ultralow Specific On-Resistance (Late News)
Saumitra Mehrotra, Ljubo Radic, Bernhard Grote, Tanuj Saxena, Ganming Qin, Vishnu Khemka, Tania Thomas, Mark 
Gibson
NXP Semiconductors N.V., United States

42
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16:20 - 18:00 Virtual Festsaal
B2L-A

High Voltage Silicon Devices 1
Chairs: Giovanni Breglio (University of Naples Federico II, Italy) 

Chiara Corvasce (ABB, Switzerland)

16:20 - 16:45 A Novel 6.5 kV Innovative Silicon Power Device (i-Si) with a Digital Carrier Control Drive (DCC-Drive)
Tomoyuki Miyoshi2, Hiroshi Suzuki2, Tomoyasu Furukawa2, So Watanabe2, Masaki Shiraishi2, Yujiro Takeuchi2, 
Mutsuhiro Mori1
1Hitachi Power Semiconductor Device Ltd., Japan; 2Hitachi, Ltd., Japan

46

16:45 - 17:10 13kV UHV-IGBT: Feasibility Study
Atsushi Ito2, Ichiro Omura1

1Kyushu Institute of Technology, Japan; 2Kyusyu Institute of Technology, Japan

50

17:10 - 17:35 Bidirectional Phase Control Thyristor (BiPCT): a New Antiparallel Thyristor Concept
Jan Vobecky, Umamaheswara Reddy Vemulapati, Renata Bessa-Duarte
ABB Power Grids Switzerland Ltd., Switzerland

54

17:35 - 18:00 A High-Voltage Transients Suppressor Diode
Markus Beninger-Bina, Thomas Basler, Matteo Dainese, Hans-Joachim Schulze
Infineon Technologies AG, Germany

58

16:20 - 18:25 Virtual Zeremoniensaal
B3L-B

SiC Device Ruggedness and Characterization
Chairs: Siddarth Sundaresan (GeneSiC Semiconductor Inc., USA) 

Andrei Mihaila (ABB Power Grids, Switzerland)

16:20 - 16:45 Which Is Harder SOA Test for SiC MOSFET to Do Unclamped Inductive Switching (UIS) or Unloaded Short Circuit 
Mode Switching (USCS) ? Does UIS Play a Role of USCS ?
Kazuhiko Hasegawa, Kensuke Taguchi, Yasuhiro Kagawa, Eisuke Suekawa, Naoto Kaguchi, Yasuo Ata, Hideki 
Haruguchi, Yu Nakashima, Tadaharu Minato
Mitsubishi Electric Corporation, Japan

62

16:45 - 17:10 Current Crowding Study by IIR-LD in a 1.2 kV SiC Schottky Diode
Oriol Salvadó Aviñó3, Ferran Bonet3, Miquel Vellvehi3, Xavier Jordà3, Philippe Godignon3, Xavier Perpiñá3, Gianluca 
Giorgio1, Eduard Bochaca2

1Datalogic S.p.A., Italy; 2IDNEO, Spain; 3IMB-CNM (CSIC), Spain

66

17:10 - 17:35 Superior Short-Circuit Performance of SiC Superjunction MOSFET
Masakazu Okada1, Shinya Kyogoku3, Teruaki Kumazawa4, Jun Saito5, Tadao Morimoto1, Manabu Takei2, Shinsuke 
Harada1

1National Institute of Advanced Industrial Science and Technology, Japan; 2National Institute of Advanced Industrial 
Science and Technology / Fuji Electric Co., Ltd., Japan; 3National Institute of Advanced Industrial Science and 
Technology / Toshiba Corporation, Japan; 4National Institute of Advanced Industrial Science and Technology / Toyota 
Motor Corporation, Japan; 5Toyota Motor Corporation, Japan

70

17:35 - 18:00 Analysis of 1.2 kV SiC SWITCH-MOS After Short-Circuit Stress
Masataka Okawa2, Taiga Kanamori2, Ruito Aiba2, Hiroshi Yano2, Noriyuki Iwamuro2, Shinsuke Harada1

1National Institute of Advanced Industrial Science and Technology, Japan; 2University of Tsukuba, Japan

74

18:00 - 18:25 A Charge-to-Breakdown (QBD) Approach to SiC Gate Oxide Lifetime Extraction and Modeling (Late News)
Peter Moens1, Jimmy Franchi1, Jan Lettens2, Luc De Schepper1, Martin Domeij1, Fredrik Allerstam2

1ON Semiconductor, Belgium; 2ON Semiconductor, Sweden

78
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WEDNESDAY, SEPTEMBER 16, 2020
14:00 - 15:15 Virtual Festsaal

C1L-A

Packaging and Reliability
Chairs: Sven Berberich (Semikron, Germany) 

Zhenqing Zhao (Delta  Electronics, China)

14:00 - 14:25 V-I Curve Based Condition Monitoring System for Power Devices
Masanori Tsukuda1, Li Guan1, Kazuha Watanabe1, Haruyuki Yamaguchi2, Kenshi Takao2, Ichiro Omura1

1Kyushu Institute of Technology, Japan; 2Toshiba Mitsubishi-Electric Industrial Systems Corporation (TMEIC), Japan

82

14:25 - 14:50 Dv/Dt-Control of 1200-V Co-Packaged SiC-JFET/GaN-HEMT Cascode Device
Gang Lyu, Yuru Wang, Jin Wei, Zheyang Zheng, Jiahui Sun, Kevin J. Chen
Hong Kong University of Science and Technology, Hong Kong

86

14:50 - 15:15 Packaging Degradation Studies of High Temperature SiC MOSFET Discrete Packages
Bassem Mouawad, Li Yang, Pearl Agyakwa, Martin Corfield, C. Mark Johnson
University of Nottingham, United Kingdom

90

14:00 - 15:40 Virtual Zeremoniensaal
C2L-B

Gate Driver ICs
Chairs: John Pigott (NXP Semiconductors, USA) 

Katsumi Eikyu (Renesas Electronics Corp., Japan)

14:00 - 14:25 CMOS Gate Driver with Fast Short Circuit Protection for SiC MOSFETs
Yazan Barazi, Nicolas Rouger, Fréderic Richardeau
Université de Toulouse, France

94

14:25 - 14:50 A GaN HEMT Gate Driver IC with Programmable Turn-on dV/dt Control
Xin Ming, Xiang-Jun Li, Zhi-Wen Zhang, Yao Qin, Qi-Fei Xu, Zi-Wei Fan, Yuan-Yuan Liu, Xu-Dong Feng, Qi Zhou, Zhuo 
Wang, Bo Zhang
University of Electronic Science and Technology of China, China

98

14:50 - 15:15 A Segmented Gate Driver for E-Mode GaN HEMTs with Simple Driving Strength Pattern Control
Weijia Zhang1, Jingshu Yu1, Yahui Leng2, Wen Tao Cui1, Gao Qiang Deng1, Wai Tung Ng1

1University of Toronto, Canada; 2Zhejiang University, China

102

15:15 - 15:40 Modeling and Design of High Bandwidth Feedback Loop for dv/dt Control in CMOS AGD for GaN
Plinio Bau1, Marc Cousineau2, Bernardo Cougo1, Fréderic Richardeau2, Nicolas Rouger2

1Irt Saint Exupéry, France; 2Université de Toulouse, France

106

15:55 - 18:00 Virtual Festsaal
C3L-A

Advanced SiC MOSFETs
Chairs: Sei-Hyung Ryu (Wolfspeed, USA) 

Yoshiyuki Yonezawa (AIST, Japan)

15:55 - 16:20 Enhanced Performance of 50 nm Ultra-Narrow-Body Silicon Carbide MOSFETs Based on FinFET Effect
Takehiro Kato3, Yuji Fukuoka3, Hyemin Kang4, Kimimori Hamada2, Atsushi Onogi3, Hirokazu Fujiwara3, Takahiro Ito3, 
Tsunenobu Kimoto1, Florin Udrea4

1Kyoto University, Japan; 2PDPlus, Japan; 3Toyota Motor Corporation, Japan; 4University of Cambridge, United Kingdom

110

16:20 - 16:45 Novel Termination Structure Eliminating Bipolar Degradation of SBD-Embedded SiC-MOSFET
Yuichi Nagahisa, Shiro Hino, Hideyuki Hatta, Koutarou Kawahara, Shingo Tomohisa, Naruhisa Miura
Mitsubishi Electric Corporation, Japan

114
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16:45 - 17:10 4H-SiC Trench MOSFET with Low on-Resistance at High Temperature
Hidefumi Takaya, Tadashi Misumi, Hirokazu Fujiwara, Takahiro Ito
Toyota Motor Corporation, Japan

118

17:10 - 17:35 Design Consideration of Low Capacitance SiC JMOS for Adapting High-Speed Operation
Fu-Jen Hsu1, Chien-Chung Hung1, Kuo-Ting Chu1, Lurng-Shehng Lee1, Chwan-Ying Lee1, Jheng-Yi Jiang2, Chih-Fang 
Huang2

1Hestia Power Inc., Taiwan; 2National Tsing Hua University, Taiwan

122

17:35 - 18:00 4.5kV SiC Charge-Balanced MOSFETs with Ultra-Low On-Resistance
Reza Ghandi1, Alexander Bolotnikov1, Stacey Kennerly1, Collin Hitchcock2, Poon-Man Tang2, Paul Chow2

1GE Research Center, United States; 2Rensselaer Polytechnic Institute, United States

126

16:20 - 18:00 Virtual Zeremoniensaal
C4L-B

High Voltage Silicon Devices 2
Chairs: Wataru Saito (Kyushu University, Japan) 

Yuichi Onozawa (Fuji Electric, Japan)

16:20 - 16:45 A Low Loss and On-State Voltage Superjunction IGBT with Depletion Trench
Xiaorong Luo, Sen Zhang, Jie Wei, Yang Yang, Wei Su, Diao Fan, Congcong Li, Zhaoji Li, Bo Zhang
University of Electronic Science and Technology of China, China

130

16:45 - 17:10 The p-Ring Trench Schottky IGBT: a Solution Towards Latch-Up Immunity and an Enhanced Safe-Operating Area
Marina Antoniou4, Florin Udrea2, Neophytos Lophitis3, Chiara Corvasce1, Luca De-Michielis1

1ABB Power Grids Switzerland Ltd., Switzerland; 2University of Cambridge, United Kingdom; 3University of Nottingham, 
United Kingdom; 4University of Warwick, United Kingdom

134

17:10 - 17:35 CSTBT™ Based Split-Gate RC-IGBT with Low Loss and EMI Noise
Koichi Nishi, Atsushi Narazaki
Mitsubishi Electric Corporation, Japan

138

17:35 - 18:00 Intrinsic Propensity of IGBTs to High-Frequency Short-Circuit Oscillations
Vera van Treek, Frank Pfirsch, Franz-Josef Niedernostheide, Roman Baburske, Judith Specht
Infineon Technologies AG, Germany

142
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THURSDAY, SEPTEMBER 17, 2020
14:00 - 15:00 Virtual Festsaal

D1P-C

SiC and other Materials (Poster Session)
Chair: Dethard Peters (Infineon Technologies AG, Germany)

Radiation Influence Comparison Between SiC JMOS and DMOS
Fu-Jen Hsu1, Chien-Chung Hung1, Kuo-Ting Chu1, Lurng-Shehng Lee1, Wen-Bin Yeh1, Chwan-Ying Lee1, Der-Sheng 
Chao3, Jheng-Yi Jiang2, Chih-Fang Huang2

1Hestia Power Inc., Taiwan; 2National Tsing Hua University, Taiwan; 3Nuclear Science and Technology Development 
Center, National Tsing Hua University, Taiwan

146

Analysis of Channel Properties at Extremely High Temperature in 3.3-kV SiC Trench-Etched Double Diffused MOS 
(TED-MOS®) Using Temperaturesensitive Electrical Parameters (TSEPs)
Kazuki Tani, Naoki Tega, Akio Shima
Hitachi, Ltd., Japan

150

SiC MOSFET Corner and Statistical SPICE Model Generation
Canzhong He3, James Victory1, Yunpeng Xiao4, Herbert De Vleeschouwer2, Elvis Zheng4, Zhiping Hu4

1ON Semiconductor, Germany; 2ON Semiconductor, Belgium; 3ON Semiconductor, United States; 4ON Semiconductor, 
China

154

Critical Temperature and Failure Mechanism of SiC Schottky Rectifiers in Unclamped Inductive Switching (UIS)
Andrei Konstantinov3, Fredrik Allerstam3, Helen Pham2, George Park2, Kyeong-Seok Park2, Daniel Waible1, Thomas 
Neyer1

1ON Semiconductor, Germany; 2ON Semiconductor, Korea; 3ON Semiconductor, Sweden

158

A New Double Trench, Buried-P JTE Edge Termination for 1200 V-Class SiC Devices
Yong Liu1, Hao Feng1, Xianda Zhou2, Linhua Huang1, Chao Xiao1, Xin Peng1, Johnny Kin On Sin1

1Hong Kong University of Science and Technology, Hong Kong; 1Hong Kong University of Science and Technology, 
China; 2Sun Yat-Sen University, China

162

Edge Termination Design with Strong Process Robustness for 1.2 kV-Class 4H-SiC Super Junction V-Groove MOSFETs
Takeyoshi Masuda1, Tomoaki Hatayama1, Shinsuke Harada1, Yu Saitou2

1National Institute of Advanced Industrial Science and Technology, Japan; 2Sumitomo Electric Industries, Ltd, Japan

166

SiC MOSFETs Soft and Hard Failure Modes: Functional Analysis and Structural Characterization
Fréderic Richardeau3, Francois Boige3, Alberto Castellazzi2, Vanessa Chazal1, Asad Fayyaz5, Alessandro Borghese4, 
Andrea Irace4, Gerard Guibaud1

1ITEC Lab, THALES, Toulouse, France; 2Kyoto University of Advanced Science, Japan; 3Université de Toulouse, France; 
4University of Naples Federico II, Italy; 5University of Nottingham, United Kingdom

170

Investigation of dVDS/dt Controllability on Rg in SWITCH-MOS to Achieve Superior Turn-on Characteristics with Low 
dVDS/dt
Ruito Aiba2, Kevin Matsui2, Masataka Okawa2, Taiga Kanamori2, Hiroshi Yano2, Noriyuki Iwamuro2, Shinsuke Harada1

1National Institute of Advanced Industrial Science and Technology, Japan; 2University of Tsukuba, Japan

174

1.2 kV/2.9 mΩ·cm2 Vertical NiO/β-Ga2O3 Heterojunction Diodes with High Switching Performance
Yawei Hu1, Shanyong Wang1, Ziqi Yang1, Rongsheng Chen1, Xing Lu2, Yuan Ren2, Xianda Zhou2, Zimin Chen2, Yanli 
Pei2, Gang Wang2

1South China University of Technology, China; 2Sun Yat-Sen University, China

178

Degradation of 4H-SiC MOSFET Body Diode Under Repetitive Surge Current Stress
Zhengyun Zhu2, Na Ren2, Hongyi Xu2, Li Liu2, Qing Guo2, Junming Zhang2, Kuang Sheng2, Zhenyu Wang1

1Xi‘an Jiaotong University, China; 2Zhejiang University, China

182

Surge Absorption by the 430V Mesa-Structured SiC Avalanche Diode
Masayuki Yamamoto2, Kunio Koseki2, Koji Nakayama2, Yasunori Tanaka2, Shigeki Nishiyama1

1Murata Manufacturing Co., Ltd., Japan; 2National Institute of Advanced Industrial Science and Technology, Japan

186
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Output Capacitance Losses in Wide-Band-Gap Transistors: a Small-Signal Modeling Approach
Mohammad Samizadeh Nikoo, Armin Jafari, Nirmana Perera, Elison Matioli
École Polytechnique Fédérale de Lausanne, Switzerland

190

10-kV 4H-SiC Drift Step Recovery Diodes (DSRDs) for Compact High-Repetition Rate Nanosecond HV Pulse Generator
Ruize Sun2, Kenan Zhang2, Wanjun Chen2, Yun Xia2, Ji Tan1, Yunfeng Chen1, Song Bai1, Bo Zhang2

1Nanjing Electronic Devices Institute, China; 2University of Electronic Science and Technology of China, China

194

Single and Repetitive Surge Current Events of 3.3 kV-20 a 4H-SiC JBS Rectifiers: the Impact of the Anode Layout
Nazareno Donato2, Florin Udrea2, Andrei Mihaila1, Lars Knoll1, Gianpaolo Romano1, Lukas Kranz1, Marina Antoniou3

1ABB Power Grids Switzerland Ltd., Switzerland; 2University of Cambridge, United Kingdom; 3University of Warwick, 
United Kingdom

198

Implications of Short-Circuit Degradation on the Aging Process in Accelerated Cycling Tests of SiC MOSFETs
He Du, Nick Baker, Francesco Iannuzzo
Aalborg University, Denmark

202

3300 V SiC MOSFETs with Integrated Schottky Rectifiers
Siddarth Sundaresan, Jaehoon Park, Vamsi Mulpuri, Sumit Jadav, Ranbir Singh
GeneSiC Semiconductor, United States

206

Investigation of Avalanche Capability of 1200V 4H-SiC MPS Diodes and JBS Diodes
Li Liu, Na Ren, Jiupeng Wu, Zhengyun Zhu, Hongyi Xu, Qing Guo, Kuang Sheng
Zhejiang University, China

210

1.2kV SiC Merged PiN Schottky Diode with Improved Surge Current Capability
Na Ren, Kuang Sheng
Zhejiang University, China

214

Fabrication and Analysis of a Novel High Voltage Heterojunction p-NiO/n-Ga2O3 Diode
Atsushi Shimbori2, Hiu Yung Wong1, Alex Huang2

1San Jose State University, United States; 2University of Texas at Austin, United States

218

Surge Current Capability of 6.5kV-Rated SiC MOSFETs
Andrei Mihaila1, Chunlei Liu1, Gianpaolo Romano1, Enea Bianda2, Stephan Wirths1, Yulieth Arango1, Lars Knoll1, 
Andreas Baschnagel1, Boni Boksteen1

1ABB Power Grids Switzerland Ltd., Switzerland; 2ABB Switzerland Ltd., Switzerland

222

Vertical Power SiC MOSFETs with High-K Gate Dielectrics and Superior Threshold Voltage Stability
Stephan Wirths1, Yulieth Arango1, Andrei Mihaila1, Marco Bellini1, Gianpaolo Romano1, Giovanni Alfieri1, Manuel 
Belanche1, Lars Knoll1, Enea Bianda2, Elena Mengotti2
1ABB Power Grids Switzerland Ltd., Switzerland; 2ABB Switzerland Ltd., Switzerland

226

6.5kV Silicon Carbide MOSFETs with 5kV RB Safe Operating Area and MOS-Channel Surge Capability
Yulieth Arango1, Gianpaolo Romano1, Andrei Mihaila1, Marco Bellini1, Chunlei Liu1, Peter Steimer1, Stephan Wirths1, 
Lars Knoll1, Enea Bianda2

1ABB Power Grids Switzerland Ltd., Switzerland; 2ABB Switzerland Ltd., Switzerland

230

Short Circuit Robustness and Carrier Lifetime in Silicon Carbide MOSFETs
Bhagyalakshmi Kakarla, Alexander Tsibizov, Roger Stark, Ivana Kovacevic Badstübner, Ulrike Grossner
ETH Zürich, Switzerland

234

Investigation of Gate and Drain Leakage Currents During the Short Circuit of SiC-MOSFETs
Christian Unger, Martin Pfost
Technische Universität Dortmund, Germany

238

Monolithic 4-Terminal 1.2 kV/20 a 4H-SiC Bi-Directional Field Effect Transistor (BiDFET) with Integrated JBS Diodes
Kijeong Han1, Aditi Agarwal1, Ajit Kanale1, B. Jayant Baliga1, Subhashish Bhattacharya1, Tzu-Hsuan Cheng1, Douglas 
Hopkins1, Voshadhi Amarasinghe2, John Ransom2

1North Carolina State University, United States; 2X-FAB, United States

242



SEPTEMBER 13 – 18, 2020 | VIRTUAL CONFERENCE

2020 32ND INTERNATIONAL SYMPOSIUM ON  
POWER SEMICONDUCTOR DEVICES AND ICS (ISPSD)

XXX

Third Quadrant Operation of 1.2 kV-10 kV SiC Planar MOSFETs: New Device Findings and Converter Validation
Ruizhe Zhang, Xiang Lin, Jingcun Liu, Slavko Mocevic, Dong Dong, Yuhao Zhang
Virginia Polytechnic Institute and State University, United States

246

Switching and Short-Circuit Performance of 27 nm Gate Oxide, 650 V SiC Planar-Gate MOSFETs with 10 to 15 V Gate 
Drive Voltage
Aditi Agarwal, Ajit Kanale, Kijeong Han, B. Jayant Baliga
North Carolina State University, United States

250

14:00 - 15:00 Virtual Zeremoniensaal
D1P-D

IC Design (Poster Session)
Chair: Nicolas Rouger (CNRS, France)

A 600 V p-GaN Gate HEMT with Intrinsic Freewheeling Schottky-Diode in a GaN Power IC with Bootstrapped Driver 
and Sensors
Stefan Moench1, Richard Reiner1, Patrick Waltereit1, Stefan Müller1, Rüdiger Quay1, Oliver Ambacher1, Ingmar Kallfass2

1Fraunhofer Institute for Applied Solid State Physics, Germany; 2University of Stuttgart, Germany

254

Active Dual Level Gate Driver for Dead Time and Switching Losses Reduction in Drive Systems
Eleonora Mandelli1, Andrea Mariconti1, Stefano Ruzza1, Andrea Baschirotto2

1Infineon Technologies Italy Srl, Italy; 2University of Milan Bicocca, Italy

258

A Radiation-Hard Gate Driver Circuit for High Voltage Application
Rongxing Lai, Jian Fang, Xiaoming Guan, Yibo Lei, Hongyue Ma, Bo Zhang, Xiaorong Luo
University of Electronic Science and Technology of China, China

262

Design and Anaysis of the Average Current-Detection Method for Wide Input Voltage Range Constant-Current 
Lighting LED Driver
Rongxing Lai, Jian Fang, Qiuliang Jiang, Yarui Wei, Tenglei Wang, Yin Liu, Bo Zhang
University of Electronic Science and Technology of China, China

266

A dVS/dt Noise Immunity Improvement Structure Based on Slope Sensing Technology for 200V High Voltage Gate 
Drive Circuit
Siyuan Yu2, Jing Zhu2, Weifeng Sun2, Yangyang Lu2, Yunqi Wang2, Long Zhang2, Sen Zhang1, Yan Gu1, Nailong He1, 
Yunwu Zhang3

1CSMC Technologies Corporation, China; 2Southeast University, China; 3Wuxi i-Driver Electronic Co Ltd., China

270

A GaN-Based Current Sense Amplifier for GaN HEMTs with Integrated Current Shunts
Michael Basler2, Stefan Moench1, Richard Reiner1, Patrick Waltereit1, Rüdiger Quay1, Ingmar Kallfass3, Oliver Ambacher1

1Fraunhofer Institute for Applied Solid State Physics, Germany; 2Fraunhofer Institute of Applied Solid State Physics, 
Germany; 3University of Stuttgart, Germany

274

Modular Multilevel SOI-CMOS Active Gate Driver Architecture for SiC MOSFETs
Nicolas Rouger, Yazan Barazi, Marc Cousineau, Fréderic Richardeau
Université de Toulouse, France

278

Digital Multi-Value Logic Gates for Monolithic GaN Power ICs
Mengqi Wang2, Wai Tung Ng2, Jerry Tzou1, Wen-Hsien Huang1, Chang-Hong Shen1, Jia-Ming Shieh1, Wen-Kuan Yeh1

1Taiwan Semiconductor Research Institute, Taiwan; 2University of Toronto, Canada

282
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15:30 - 16:30 Virtual Festsaal
D2P-C

GaN Technology and Devices (Poster Session)
Chair: Hideyuki Okita (Panasonic, Japan)

Si-Substrate Removal for AlGaN/GaN Devices on PCB Carriers
Richard Reiner, Thomas Gerrer, Beatrix Weiss, Patrick Waltereit, Stefan Moench, Dirk Meder, Matthias Sinnwell, Michael 
Dammann, Rüdiger Quay, Oliver Ambacher
Fraunhofer Institute for Applied Solid State Physics, Germany

286

Low-Temperature Accelerated Gate Reliability of Schottky-Type p-GaN Gate HEMTs
Jiabei He, Jin Wei, Zheyang Zheng, Song Yang, Yang Li, Baoling Huang, Kevin J. Chen
Hong Kong University of Science and Technology, Hong Kong

290

Negative Dynamic RON in Vertical GaN PiN Diode: the Impact of Conductivity Modulation
Shaowen Han, Shu Yang, Kuang Sheng
Zhejiang University, China

294

High Voltage Vertical GaN-on-GaN Schottky Barrier Diode with High Energy Fluorine Ion Implantation Based on Space 
Charge Induced Field Modulation (SCIFM) Effect
Ruiyuan Yin, Yue Li, Cheng Wen, Yunyi Fu, Yilong Hao, Maojun Wang, Bo Shen
Peking University, China

298

Highly Reliable GaN-MOSFETs with High Channel Mobility Gate by Selective-Area Crystallization
Yosuke Kajiwara, Aya Shindome, Akira Mukai, Hiroshi Ono, Daimotsu Kato, Masahiko Kuraguchi, Shinya Nunoue
Toshiba Corporation, Japan

302

Investigation of Temperature-Dependent Dynamic RON of GaN HEMT with Hybrid-Drain Under Hard and Soft Switching
Shaocheng Li, Shu Yang, Shaowen Han, Kuang Sheng
Zhejiang University, China

306

Remarkable Breakdown Voltage on AlN/AlGaN/AlN Double Heterostructure
Idriss Abid3, Riad Kabouche3, Farid Medjdoub3, Sven Besendörfer2, Elke Meissner2, Joff Derluyn1, Stefan Degroote1, 
Marianne Germain1, Hideto Miyake4

1EpiGaN, Belgium; 2Fraunhofer Institute for Integrated Systems and Device Technology, Germany; 3Institute of 
Electronics, Microelectronics and Nanotechnology (IEMN), CNRS, France; 4Mie University, Japan

310

Distinct Short Circuit Capability of 650-V p-GaN Gate HEMTs Under Single and Repetitive Tests
Jiahui Sun, Jin Wei, Zheyang Zheng, Gang Lyu, Kevin J. Chen
Hong Kong University of Science and Technology, China

313

Electrostatic Discharge (ESD) Behavior of p-GaN HEMTs
Yajie Xin, Wanjun Chen, Ruize Sun, Yijun Shi, Chao Liu, Yun Xia, Fangzhou Wang, Xiaorui Xu, Qi Shi, Yuan Wang, 
Xiaochuan Deng, Qi Zhou, Zhaoji Li, Bo Zhang
University of Electronic Science and Technology of China, China

317

Impacts of High Temperature Annealing Above 1400°C Under N2 Overpressure to Activate Acceptors in Mg-
Implanted GaN
Hideki Sakurai1, Tetsuo Narita2, Kazufumi Hirukawa1, Shinji Yamada1, Akihiko Koura3, Keita Kataoka2, Masahiro Horita1, 
Nobuyuki Ikarashi1, Michal Bockowski1, Jun Suda1, Tetsu Kachi1
1Nagoya University, Poland; 1Nagoya University, Japan; 2Toyota Central R&D Labs., Japan; 3ULVAC Technologies, Inc., 
Japan

321

A SPICE-Compatible Equivalent-Circuit Model of Schottky Type p-GaN Gate Power HEMTs with Dynamic Threshold 
Voltage
Han Xu, Jin Wei, Ruiliang Xie, Zheyang Zheng, Kevin J. Chen
Hong Kong University of Science and Technology, Hong Kong

325



SEPTEMBER 13 – 18, 2020 | VIRTUAL CONFERENCE

2020 32ND INTERNATIONAL SYMPOSIUM ON  
POWER SEMICONDUCTOR DEVICES AND ICS (ISPSD)

XXXII

Polarization Effects in Ferroelectric Gate AlGaN/GaN High Electron Mobility Transistors
Ran Zhou2, Lin Li1, Wei Zhao2, Zhaoliang Liao1, Minh Nguyen2, Moritz Nunnenkamp2, Evert Houwman2, Gertjan Koster2, 
Guus Rijnders2, Dirk Gravesteijn2, Raymond Hueting2

1University of Science and Technology China, China; 2University of Twente, Netherlands

329

Self-Terminated Gate Recessing with a Low Density of Interface States and High Uniformity for Enhancement-Mode 
GaN HEMTs
Shuai Su, Yaozong Zhong, Yu Zhou, Hongwei Gao, Xiaoning Zhan, Qian Sun, Hui Yang
Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of Sciences, China

333

UIS Withstanding Capability of GaN E-HEMTs with Schottky and Ohmic p-GaN Contact
Quanshun Bao, Shu Yang, Kuang Sheng
Zhejiang University, China

337

Interaction of Hot Electrons with Carbon Doped GaN Buffer in AlGaN/GaN HEMTs: Correlation with Lateral Electric 
Field and Device Failure
Rajarshi Roy Chaudhuri, Vipin Joshi, Sayak Dutta Gupta, Mayank Shrivastava
Indian Institute of Science, India

341

Investigation of p-GaN Tri-Gate Normally-Off GaN Power MOSHEMTs
Minghua Zhu, Jun Ma, Elison Matioli
École Polytechnique Fédérale de Lausanne, Switzerland

345

Dielectric Reduced Surface Field Effect on Vertical GaN-on-GaN Nanowire Schottky Barrier Diodes
Yaqiang Liao2, Tao Chen1, Jia Wang2, Yuto Ando2, Xu Yang2, Hirotaka Watanabe2, Jun Hirotani2, Maki Kushimoto2, 
Manato Deki2, Atsushi Tanaka2, Shugo Nitta2, Yoshio Honda2, Kevin J. Chen1, Hiroshi Amano2

1Hong Kong University of Science and Technology, China; 2Nagoya University, Japan

349

15:30 - 16:30 Virtual Zeremoniensaal
D2P-D

Module and Package Technology (Poster Session)
Chair: Tomoyuki Miyoshi (Hitachi, Ltd., Japan)

The Influence of Mechanical Property on the Heat-Cycle Reliability of Sintered Silver Die Attach
Keisuke Wakamoto2, Yo Mochizuki1, Takukazu Otsuka2, Ken Nakahara2, Takahiro Namazu1

1Aichi institute of Technology, Japan; 2ROHM Co., Ltd., Japan

353

Fan-Out-Package-Embedded Coupled Inductors for Integrated Voltage Conversion
Yixiao Ding1, Xiangming Fang2, Rongxiang Wu3, Johnny Kin On Sin1

1Hong Kong University of Science and Technology, Hong Kong; 2Shenzhen CoilEasy Technologies Co., Ltd., China; 
3University of Electronic Science and Technology of China, China

356

Experimental Verification of the Junction Temperature Distribution Within Press Pack IGBTs
Yiming Zhang, Erping Deng, Zhibin Zhao, Jie Chen, Shi Fu, Xiang Cui
North China Electric Power University, China

360

SiC MOS Power Module in Direct Pressed Die Technology and Some Challenges for Implementation
Igor Kasko, Sven Berberich, Matthias Spang, Stefan Oehling
Semikron Elektronik GmbH & Co. KG, Germany

364

Strapped Cu Interconnect for Enhancing Electromigration Limit for Power Device Application
Young-Joon Park, Jungwoo Joh, Jayhoon Chung, Srikanth Krishnan
Texas Instruments Inc, United States

368

Optimization of Automotive SiC-Sixpack Converter System with New Gate Connection for SiC Devices and New 
Integrated Discharge Unit for Functional Safety
Sven Buetow1, Roland Bittner1, Sandro Bulovic1, Reinhard Herzer1, Johannes Klier1, Nathalie Becker2

1Semikron Elektronik GmbH & Co. KG, Germany; 2Technische Universität Ilmenau, Germany

372
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Investigation on the Impact of Thermo-Mechanical Stress on the Humidity Ruggedness of IGBTs by Means of 
Consecutive PCT and H3TRB Testing
Felix Hoffmann2, Michael Hanf2, Nando Kaminski2, Stefan Schmitt1

1Semikron Elektronik GmbH & Co. KG, Germany; 2University of Bremen, Germany

376

A Mission-Profile-Based Tool for the Reliability Evaluation of Power Semiconductor Devices in Hybrid Electric Vehicles
Ionut Vernica, Huai Wang, Frede Blaabjerg
Aalborg University, Denmark

380

Silicon-Based Ultimate Miniature Magnetic Inductors Technology for High-Efficiency DC-DC Conversion
Lulu Peng, Zishan Ali, Lawrence Selvaraj, Chor Shu Cheng, Yong Chau Ng, Nur Aziz Yosokumoro, Lothar Lehmann, 
Patrick Rohlfs, Marcel Wieland
GLOBALFOUNDRIES Singapore Pte. Ltd., Singapore

384

Tools for Broadband Electromagnetic Modeling of Power Semiconductor Packages and External Circuit Layouts
Ivana Kovacevic Badstübner1, Ulrike Grossner1, Dan Popescu2

1ETH Zürich, Switzerland; 2IFAG PMM ACDC RDA TI CC, Infineon Technologies AG, Germany

388

Prototype of Edge Computing IPM with Hardware Artificial Neural Network Soft Sensor and Controller for Parallel 
Connected IGBT Current Distribution
Xiao Zeng, Zehong Li, Jiali Wan, Jinping Zhang, Wei Gao, Min Ren, Zhaoji Li, Bo Zhang
University of Electronic Science and Technology of China, China

392

Packaging Development for a 1200V SiC BiDFET Switch Using Highly Thermally Conductive Organic Epoxy Laminate
Utkarsh Mehrotra, Tzu-Hsuan Cheng, Ajit Kanale, Aditi Agarwal, Kijeong Han, B. Jayant Baliga, Subhashish 
Bhattacharya, Douglas Hopkins
North Carolina State University, United States

396

17:00 - 18:00 Virtual Festsaal
D3P-C

Low Voltage Power Devices and Power IC Technology (Poster Session)
Chair: Sang Gi Lee (DB Hitek, Korea)

Electric Field Engineering to Extend Capability of NLDMOS from 70V to 90V Without Added Cost
Jaroslav Pjencak1, Johan Janssens3, Moshe Agam2, Ladislav Seliga1, Weize Chen2

1ON Semiconductor, Czech Rep.; 2ON Semiconductor, United States; 3ON Semiconductor, Belgium

400

Investigating the Highly Tolerant LDMOS Cell Array Design Against the Negative Carrier Injection and the ESD Events
Kanako Komatsu, Daisuke Shinohara, Mariko Shimizu, Yoshiaki Ishii, Toshihiro Sakamoto, Koji Yonemura, Fumitomo 
Matsuoka
Toshiba Electronic Devices & Storage Corporation, Japan

404

A New Generation of Power Diode: Charge Coupled Field Effect Rectifier Diode (CC-FERD)
Shin Phay Lee2, Voon Cheng Ngwan2, Frederic Gautier1, Frederic Lanois1

1STMicroelectronics, France; 2STMicroelectronics, Singapore

408

A Self-Protected 800V JFET with 6kV HBM Robustness in 0.25 um BCD
Arash Elhami Khorasani, Mark Griswold
ON Semiconductor, United States

412

Suppression of Hot-Hole Injection in High-Voltage Triple RESURF LDMOS with Sandwich N-P-N Layer: Toward High-
Performance and High-Reliability
Ming Qiao2, Zhangyi’an Yuan2, Yi Li2, Xin Zhou2, Feng Jin1, Jiye Yang1, Ying Cai1, Zhaoji Li2, Bo Zhang2

1Shanghai Huahong Grace Semiconductor Manufacturing Corporation, China; 2University of Electronic Science and 
Technology of China, China

415

A 0.25 µm 700 V BCD Technology with Ultra-Low Specific On-Resistance SJ-LDMOS
Nailong He1, Sen Zhang1, Xuhan Zhu2, Xuchao Li1, Hao Wang1, Wentong Zhang2, Boyong He1

1CSMC Technologies Corporation, China; 2University of Electronic Science and Technology of China, China

419
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The Floating NBL Architecture: Enabler of a Quasi-SOI Process
Johan Janssens
ON Semiconductor, Belgium

423

Investigation of the Breakdown Voltage Degradation Under Hot-Carrier Injection in STI-Based PchLDMOS Transistors
Hirotaka Kasai, Daisuke Shinohara, Mariko Shimizu, Yoshiaki Ishii, Kanako Komatsu, Toshihiro Sakamoto, Koji 
Yonemura, Fumitomo Matsuoka
Toshiba Electronic Devices & Storage Corporation, Japan

427

Experimental Investigation on the Electrical Properties of SOI-LIGBT Under Total-Ionizing-Dose Radiation
Guangan Yang1, Wangran Wu1, Pengyu Tang1, Jing Yang1, Siyang Liu1, Long Zhang1, Weifeng Sun1, Xinyao Zhang2

1Southeast University, China; 2Xinjiang Technical Institute of Physics and Chemistry, China

431

Partial SOI as a HV Platform Technology for Power Integrated Circuits
Alexander Hölke3, Elizabeth Kho Ching Tee3, Marina Antoniou2, Florin Udrea1

1University of Cambridge, United Kingdom; 2University of Warwick, United Kingdom; 3X-FAB Sarawak Sdn. Bhd., 
Malaysia

435

Floating Body Ring Termination for Trench Field Plate Power MOSFETs
Tanuj Saxena, Vishnu Khemka, Bernhard Grote, Ganming Qin, Moaniss Zitouni
NXP Semiconductors N.V., United States

439

Channel Length Scaling Limit for LDMOS Field-Effect Transistors: Semi-Classical and Quantum Analysis
Ali Saadat2, Pratik Vyas2, Maarten Van De Put2, Massimo Fischetti2, Hal Edwards1, Wiliam Vandenberghe2

1Texas Instruments Inc, United States; 2University of Texas at Dallas, United States

443

17:00 - 18:00 Virtual Zeremoniensaal
D3P-D

High Voltage Si Devices (Poster Session)
Chair: Thomas Laska (Infineon Technologies AG, Germany)

High Switching Controllability Trench Gate Design in Si-IGBTs
Wataru Saito, Shin-Ichi Nishizawa
Kyushu University, Japan

447

First Demonstration of Si Superjunction BJT with Ultra-High Current Gain and Low ON-Resistance
Koji Yano3, Makoto Hashimoto2, Naoki Matsukawa2, Akiko Matsuo2, Akio Mouraguchi2, Manabu Arai2, Naohiro Shimizu1

1Nagoya University, Japan; 2New Japan Radio Corporation, Japan; 3University of Yamanashi, Japan

451

An Ultralow Loss N-channel RB-IGBT with P-Drift Region
Xiaorui Xu, Wanjun Chen, Fangzhou Wang, Ruize Sun, Chao Liu, Yun Xia, Yajie Xin, Qi Zhou, Zhaoji Li, Bo Zhang
University of Electronic Science and Technology of China, China

455

A Comparative Study of Oxidized Spacer Trench and Micro-Pattern Trench Concepts for 1200 V IGBTs
Alexander Philippou1, Roman Baburske1, Thorsten Arnold1, Ilaria Imperiale1, Erich Griebl1, Hans-Jürgen Thees2, Philipp 
Ross1, Frank Wolter1, Franz-Josef Niedernostheide1

1Infineon Technologies AG, Germany; 2Infineon Technologies Dresden GmbH & Co. KG, Germany

459

Simulation of a Short-Circuit Rugged Trench IGBT with a JFET Connected to a SiC Schottky Rectifier
Thorsten Arnold1, Rudolf Elpelt1, Hans-Jürgen Thees2, Ilaria Imperiale1, Alexander Philippou1, Franz Hirler1, Moritz Hauf1, 
Roman Baburske1, Christian Sandow1

1Infineon Technologies AG, Germany; 2Infineon Technologies Dresden GmbH & Co. KG, Germany

462

Current Filament Behavior in IGBTs of Different Voltage Classes Investigated by Measurements and Simulations
Riteshkumar Bhojani2, Madhu Lakshman Mysore2, Md. Rubel Raihan2, Jens Kowalsky2, Josef Lutz2, Roman Baburske1, 
Hans-Joachim Schulze1, Franz-Josef Niedernostheide1

1Infineon Technologies AG, Germany; 2Technische Universität Chemnitz, Germany

466
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Dynamic Avalanche Free Super Junction-TCIGBT for High Power Density Operation
Peng Luo2, Sankara Narayanan Ekkanath Madathil2, Shin-Ichi Nishizawa1, Wataru Saito1

1Kyushu University, Japan; 2University of Sheffield, United Kingdom

470

1200V RC-IGBT Based on CSTBT™ with Suppressed Dynamic Cres and Partial Lifetime Control
Shinya Soneda, Tetsuya Nitta, Atsushi Narazaki
Mitsubishi Electric Corporation, Japan

474

High Accurate Representation of Turn-on Switching Characteristics by New IGBT and FWD Compact Models for High 
Power Applications
Takeshi Mizoguchi, Yoshiko Ikeda, Naoto Tsukamoto
Toshiba Electronic Devices & Storage Corporation, Japan

478

Analysis of the RC-IGBT Snap-Back Phenomenon on the Switching Performance of Parallel Devices
Munaf Rahimo2, Paula Diaz Reigosa3, Nicola Schulz3, Francesco Iannuzzo1

1Aalborg University, Denmark; 2MTAL GmbH, Switzerland; 3University of Applied Sciences, Windisch, Switzerland

482

Improvement of Cosmic Ray Robustness in IGBT with Deep-N Layer
Daiki Yoshikawa, Masato Hayashi, Hiroaki Yamashita, Yusuke Kawaguchi
Toshiba Electronic Devices & Storage Corporation, Japan

486

Integrated Gate Commutated Thyristor: from Trench to Planar
Umamaheswara Reddy Vemulapati1, Thomas Stiasny1, Tobias Wikström1, Neophytos Lophitis3, Florin Udrea2

1ABB Power Grids Switzerland Ltd., Switzerland; 2University of Cambridge, United Kingdom; 3University of Nottingham, 
United Kingdom

490

Dislocation Propagation in Si 300 mm Wafer During High Thermal Budget Process and its Optimization
Ryohei Sato, Koichi Kakimoto, Wataru Saito, Shin-Ichi Nishizawa
Kyushu University, Japan

494

Design of Dual-Gate Superjunction IGBT Towards Fully Conductivity-Modulated Bipolar Conduction and Near-Unipolar 
Turn-Off
Jin Wei1, Meng Zhang2, Kevin J. Chen1

1Hong Kong University of Science and Technology, Hong Kong; 2Shenzhen University , China

498

Current Density and Gate Ringing in Superjunction MOSFETs
Hyemin Kang, Florin Udrea
University of Cambridge, United Kingdom

502

Opportunities and Challenges of a 1200 V IGBT for 5 V Gate Voltage Operation
Ilaria Imperiale1, Roman Baburske1, Thorsten Arnold1, Alexander Philippou1, Erich Griebl1, Frank Wolter1, Hans-Jürgen 
Thees2, Anton Mauder1, Franz-Josef Niedernostheide1, Christian Sandow1

1Infineon Technologies AG, Germany; 2Infineon Technologies Dresden GmbH & Co. KG, Germany

505

Pushing the Limits of the Maximum Punch-Through Design with an Advanced Buffer for Thin Wafer IGBTs
Elizabeth Buitrago1, Nick Schneider1, Chiara Corvasce1, Jan Vobecky1, Luca De-Michielis1, Munaf Rahimo2

1ABB Power Grids Switzerland Ltd., Switzerland; 2MTAL GmbH, Switzerland

509

Advanced High Voltage Reverse Conducting RC-IGBT Technology with Low Losses and Robust Switching Performance
Liheng Zhu2, Munaf Rahimo1, Haihui Luo2, Qiang Xiao2, Rongzhen Qin2, Haibo Xiao2, Pengfei Liu2

1MTAL GmbH, Switzerland; 2Zhuzhou CRRC Times Semiconductor Co., Ltd., China

513



SEPTEMBER 13 – 18, 2020 | VIRTUAL CONFERENCE

2020 32ND INTERNATIONAL SYMPOSIUM ON  
POWER SEMICONDUCTOR DEVICES AND ICS (ISPSD)

XXXVI

FRIDAY, SEPTEMBER 18, 2020
14:00 - 15:40 Virtual Festsaal

E1L-A

Innovative GaN Devices and Modelling
Chairs: Tomas Palacios (MIT, USA) 

Niels Posthuma (IMEC, Belgium)

14:00 - 14:25 High-Frequency GaN-on-Si Power Integrated Circuits Based on Tri-Anode SBDs
Luca Nela, Georgios Kampitsis, Halil Kerim Yildirim, Remco Franciscus van Erp, Jun Ma, Elison Matioli
École Polytechnique Fédérale de Lausanne, Switzerland

517

14:25 - 14:50 700-V p-GaN Gate HEMT with Low-Voltage Third Quadrant Operation Using Area-Efficient Built-in Diode
Li Zhang, Jin Wei, Zheyang Zheng, Wenjie Song, Song Yang, Sirui Feng, Kevin J. Chen
Hong Kong University of Science and Technology, Hong Kong

521

14:50 - 15:15 Enhancement-Mode GaN p-Channel MOSFETs for Power Integration
Zheyang Zheng1, Wenjie Song1, Li Zhang1, Song Yang1, Han Xu1, Roy Wong2, Jin Wei1, Kevin J. Chen1

1Hong Kong University of Science and Technology, Hong Kong; 2Innoscience (Zhuhai) Technology Co., Ltd., China

525

15:15 - 15:40 Artificial Neural Network-Based (ANN) Approach for Characteristics Modeling and Prediction in GaN-on-Si Power 
Devices
Sayeem Kutub2, Hong-Jia Jiang2, Nan-Yow Chen1, Wen-Jay Lee1, Chia-Yung Jui1, Tian-Li Wu2

1National Center for High Performance Computing, Taiwan; 2National Chiao Tung University, Taiwan

529

14:00 - 15:40 Virtual Zeremoniensaal
E1L-B

Power Cycling Tests for SiC Devices
Chairs: Bassem Mouawad (University of Nottingham, UK) 

Yang Xu (Tesla, USA)

14:00 - 14:25 Impact of Device Design on the Power Cycling Capability of Discrete SiC MOSFETs at Different Temperature Swings
Felix Hoffmann, Nando Kaminski
University of Bremen, Germany

533

14:25 - 14:50 Power Cycling Performance and Lifetime Estimation of 1700V SiC MPS Diode Modules with Multiple Chips Connected 
in Parallel
Felix Hoffmann, Nando Kaminski
University of Bremen, Germany

537

14:50 - 15:15 Power Cycling Capability Comparison of Si and SiC MOSFETs Under Different Conduction Modes
Jie Chen, Erping Deng, Zixuan Zhao, Yuxuan Wu, Yongzhang Huang
North China Electric Power University, China

541

15:15 - 15:40 Measurement Error Caused by the Square Root t Method Applied to IGBT Devices During Power Cycling Test
Erping Deng, Josef Lutz
Technische Universität Chemnitz, Germany

545
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16:15 - 17:30 Virtual Festsaal
E2L-A

Vertical Low Voltage Devices
Chairs: Mark Gajda (Nexperia, UK) 

Kenya Kobayashi (Toshiba Electronic Devices & Storage, Japan)

16:15 - 16:40 Evolution of Reverse Recovery in Trench MOSFETs
Alessandro Ferrara2, Ralf Siemieniec2, Urban Medic2, Michael Hutzler2, Oliver Blank2, Timothy Henson1

1Infineon Technologies Americas Corp., United States; 2Infineon Technologies Austria AG, Austria

549

16:40 - 17:05 Multi-Trench-Gate Cell Concept for Low Voltage Superjunction Power MOSFETs
Katsumi Eikyu, Atsushi Sakai, Tomohiro Yamashita, Akihiro Shimomura, Hiroshi Yanagigawa, Kazuhisa Mori
Renesas Electronics Corporation, Japan

553

17:05 - 17:30 Analysis and Design Considerations of Low-Voltage Trench MOSFET for Inductive Load Switching Applications
Radim Spetik2, Shuji Fujiwara1, Ihsiu Ho3, Jifa Hao3, Aakash Arora3, Matej Blaho2, Ladislav Seliga2, Roman Malousek2, 
Filip Kudrna2, Santosh Menon3, Bruce Greenwood3, Michael Thomason3, B. Williams3

1ON Semiconductor, Japan; 2ON Semiconductor, Czech Rep.; 3ON Semiconductor, United States

557

17:30 - 18:00 Virtual Festsaal

CLOSING SESSION
Charitat and Best Poster Award
Oliver Häberlen, General Chair (Infineon Technologies, Austria)
Nando Kaminski, Technical Program Chair (University of Bremen, Germany)

Closing Remarks
Oliver Häberlen, General Chair (Infineon Technologies, Austria)

ISPSD 2021 Announcement
Kimimori Hamada, General Chair ISPSD 2021 (PDPlus LLC, Japan)




