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14:00 15:40 GroBer Saal

Novel Device Structures in SiC

Chairs: Dethard Peters (Infineon Technologies, Germany)
Shinsuke Harada (AIST, Japan)

14:00 14:20 Development of Vertical-Channel Fin-SiC MOSFET for 3.3 kV Applications 1

Tomoka Suematsu 1, Takeru Suto 1, Yuki Mori 1, Haruka Shimizu 1, Akio Shima 1, Tomoka
Suematsu 2, Yasunori Tanaka 2
1 R&D Group, Hitachi, Tokyo, Japan; 2 AIST, Tsukuba, Japan

14:20 14:40 Impact of Reverse Current Spreading on Diode Conduction Reliability of SBD- 5
Embedded SiC-MOSFET with Deep p-Shield Structure

Shunsuke Asaba 1,2, Masaru Furukawa 1, Yuji Kusumoto 1, Ryosuke lijima 2, Hiroshi
Kono 1

1 Toshiba Electronic Devices & Storage, Hyogo, Japan, 2 Corporate R&D Center,
Toshiba, Kanagawa, Japan

14:40 15:00 2kV SiC Floating Island SBD with N+ Buffer 9
Ce Wang 1, Hengyu Wang 1, Qiangian Que 1, Miaoguang Bai 1, Yiding Wu 1, Haoyuan
Cheng 1, Jiangbin Wan 1, Junze Li 1, Yanjun Li 1, Chi Zhang 1, Hongyi Xu 2, Na Ren 1,2,
Qing Guo 1,2, Kuang Sheng 1,2
1 Zhejiang University, Hangzhou, China; 2 ZJU-Hangzhou Global Scientific and
Technological Innovation Center, Hangzhou, China

15:00 15:20 3.3 kV-Class 4H-SiC Epi-Refilled Super-Junction Diode with Repetitive Surge Current 13
Robustness
Haoyuan Cheng 1, Hengyu Wang 1, Chi Zhang 1, Ce Wang 1, Jiangbin Wan 1, Jingrui Han
2, Hungkit Ting 2, Qiangian Que 1, Yanjun Li 1, Miaoguang Bai 1, Yiding Wu 1, Kuang
Sheng 1
1 Zhejiang University, Hangzhou, China; 2 Guangdong Tianyu Semiconductor Co., China

15:20 15:40 Experimental Demonstration of the Double-Trench, Buried-P JTE Edge Termination 17
with Short Edge Width and High dV/dt Capability for 1200 V-Class SiC
Yong Liu 1, Hao Feng 1, Xin Peng 2, Linhua Huang 2, Johnny K.O. Sin 1
1 JSAB Technologies, Shenzhen, China; 2 The Hong Kong University of Science and
Technology Clear Water Bay, Kowloon, Hong Kong, China

15:40 16:10 Foyer
Coffee Break

1610 1810 Kleiner Saal

High Voltage Power Devices (Poster Session)

Superjunction MOSFET with an N-Dot Region in the P-Pillar for Soft Reverse Recovery 21
Ping Li 1, Rongyao Ma 1, Zhiyu Yang 1, Chao Li 1, Jingyu Shen 1, Zhi Lin 2, Shengdong Hu 2

2 China Resources Microelectronics, Chongqing, China; 2 Chongqging University, China

Improving the Short-Circuit Capability of RC-IEGT by Backside Double P-Ring Structure 25
Ryohei Gejo, Akiyo Kawakami, Shigeaki Hayase

Toshiba Electronic Devices & Storage Corporation, Kawasaki, Kanagawa, Japan

Experimental Investigation of a Novel 750V SJ-RET-IGBTs (Superjunction Recessed Emitter 29
Trench IGBTs) for the Automotive Application

Arthur Su 1, Jianing Guan 1, Rongzhen Qin 2, Tanya Trajkovic 3, Florin Udrea 3

1 Dynex Semiconductor, Lincoln, United Kingdom, 2 State Key Laboratory of Advanced Power
Semiconductor Devices CRRC Times Semiconductor Ltd, Zhuzhou, China, 3 Cambridge
Microelectronics Ltd & University of Cambridge, United Kingdom
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Reducing turn-off Loss by Suppressing back-Side Parasitic npn Transistor in sigle-Back and 33
double-Front gate-Controlled IGBT

Yusuke Kobayashi 1, Munetoshi Fukui 2, Tomoko Matsudai 3, Takuya Saraya 2, Kazuo ltou 2,
Toshihiko Takakura 2, Shinichi Suzuki 2, Tatsunori Sakano 1, Takato Yamamoto 1, Tomoaki Inokuchi 1,
Ryohei Gejo 3, Kenya Kobayashi 3, Kazuto Takao 1, Toshiro Hiramoto 2

1 Corporate R&D Center, Toshiba Corporation, Kanagawa, Japan; 2 Institute of Industrial Science,
The University of Tokyo, Japan;, 3 Advanced Semiconductor Device Development Center, Toshiba
Electronic Devices & Storage Corporation, Kanagawa, Japan

3D Simulation Study of a Novel 1200 V IGBT Concept for EMI-Critical Applications 37

Alexander Philippou 1, Thorsten Arnold 1, llaria Imperiale 1, Roman Baburske 1, Franz-Josef
Niedernostheide 1, Hans-JUrgen Thees 2, Steffen Schmidt 2
1 Infineon Technologies, Neubiberg, Germany, 2 Infineon Technologies, Dresden, Germany

Split-Gate CSTBT™ for Suppression of Negative Gate Capacitance Under Short Circuit 40

Kosuke Sakaguchi, Kazuya Konishi, Ryosuke Kobayashi, Kazuki Nishida, Shinya Soneda
Power Device Works, Mitsubishi Electric, Fukuoka, Japan

1.2 kV-Class Double Gate CSTBT™ with Carrier Profile Control for Total Switching Loss 44
Reduction of Turn-Off and Turn-on

Munetaka Noguchi, Atsufumi Inoue, Kohei Onda, Tomohiro Tamaki, Kazuya Konishi, Masayuki
Furuhashi, Kazuyasu Nishikawa
Advanced Technology R&D Center, Mitsubishi Electric, Amagasaki, Hyogo, Japan

Fabrication and Optimization of a High-Reliability 700 V Super-Junction MOSFET with 48
Segmented P-Buried RESURF Termination

Guoliang Yao 1, Ming Qiao 1,2,3, Zesheng Shi 1, Jue Li 1, Bo Zhang 1

1 State Key Laboratory of Electronic Thin Films and Integrated Devices, University of Electronic

Science and Technology of China, Chengdu, China; 2 Institute of Electronic and Information

Engineering of UESTC in Guangdong, Dongguan, China, 3 Shenzhen Institute for Advanced Study,
University of Electronic Science and Technology of China, Shenzhen, China

Evaluation of Trap Parameter of RC-IGBT After Repetitive Avalanche Stress by DLTS Simulation 52

Yusuke Yamashita 1, Yukihiko Watanabe 1, Koichi Murakawa 2, Tetsuto Yamagishi 2
1 Semiconductor Device Research-Domain, Toyota Central R&D Labs, Nagakute, Aichi, Japan, 2
Power Device Eng. Div., DENSO, Toyota, Aichi, Japan

Explorative Study of a Novel Desaturation IGBT with Transconductance Modulation 56

Roman Baburske, Jana Hansel, Frank Pfirsch, Vera von Treek, Franz-Josef Niedernostheide
Infineon Technologies, Germany

Oxide Reliability of Gate Biased Trench Si-IGBTs Irradiated with Protons and Neutrons 60
Lucas B. Spejo 1, Silvan Rehm 1, Vladimir Novak 2, Benedict Ammann 2, Philippe Wirsch 2, Roger

Stark 3, Lars Knoll 3, Nicola Schulz 1, Renato A. Minamisawa 1

1 Fachhochschule Nordwestschweiz, Windisch, Aargau, Switzerland; 2 ANAXAN, Villigen, Aargau,
Switzerland; 3 SwissSEM, Lenzburg, Aargau, Switzerland

Demonstration of Split Double Gate CSTBT™ for Switching Loss Reduction 64

Kazuya Konishi 1, Kohei Onda 1, Kohei Sako 2, Shinya Soneda 2
1 Advanced Technology R&D Center, Mitsubishi Electric, Amagasaki, Hyogo, Japan, 2 Power Device
Works, Mitsubishi Electric, Japan

The Investigation on Diode Surge Current Capability of Reverse Conducting IGBT and the 68
Impact of Gate Bias

Yang Zou 1, Hengyu Wang 1, Qing Guo 1Ying Li 2, Lingqgi Tan 2, Kai Ma 2, Ce Wang 1, Jiupeng Wu 1,
Kuang Sheng 1

1 Zhejiang University, Hangzhou, China; 2 Electric Power Research Institute, Guangdong Power

Grid, Guangzhou, China
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16:10 1810 Kleiner Saal
SiC and Other Materials (Poster Session)
Refining Accuracy: A Quasi-Floating Channel SPICE Model for Third-Quadrant SiC MOSFET 72
Analysis in Both Planar and Trench Structures
Fu-Jen Hsu 1, 2, Ting-Fu Chang 1, Hsiang-Ting Hung 1, Cheng-Tyng Yen 1, Chih-Fang Huang 2

1 Fast SiC Semiconductor Incorporated, Hsinchu, Taiwan, 2 National Tsing Hua University, Hsinchu,
Taiwan

Influence of SiC MOSFET Gate Technologies on Unbalanced Performance in Hard Switching 76
Parallel Operation

Andrea Piccioni 1, Niklas Seltner 1, Thomas Aichinger 1, Bernd Zippelius 2

1 Infineon Technologies Austria, Villach, Austria; 2 Infineon Technologies, Erlangen, Germany

Circuit Simulation Model with Design Parameters for SiC-MOSFET 80
Takeru Suto, Haruka Shimizu, Yuki Mori, Akio Shima

R&D Group, Hitachi, Tokyo, Japan

On-Line Digital Fine Monitoring of SiC MOSFET Gate-Oxide Health: a Dual-Channel Gate Driving 84
Approach

M. Picot-Digoix 1, T-L Le 1, S. Azzopardi 1, S. Vinnac 2, F. Richardeau 2, J-M. Blaquiére 2

1 Safran Tech, Safran, Paris, France; 2 LAPLACE, Université de Toulouse, France

Substantial Improvement of the Short-Circuit Capability of a 1.2 kV SiC MOSFET by a HfOZ/SiO2 88
Ferroelectric Gate Stack

M. Boccarossa 1, L. Maresca 1, A. Borghese 1, M. Riccio 1, G. Breglio 1, A. Irace 1, G. A. Salvatore 2
1 University of Naples Federico I, Naples, Italy;, 2 Ca’ Foscari University of Venice, Mestre Venice,
Italy

Temperature-Dependent Mechanism of Short-Circuit Voltage Imbalance in Series-Connected SiC 92
MOSFETs

He Du 1, Ichiro Omura 1, Shuhei Matsumoto 2, Takuro Arai 2
1 Kyushu Institute of Technology Kitakyushu, Japan, 2 Toshiba Infrastructure Systems & Solutions
Corporation, Tokyo, Japan

Investigation of Total lonizing Dose Radiation Effects on SiC MOSFETs by Modulating the 96
Nitrogen Content in Gate Oxide Processing

Maojiu Luo, Yourun Zhang, Hang Chen, Bo Zhang

University of Electronic Science and Technology of China, Chengdu, China

A Physics-Oriented Analysis of SiC Trench MOSFETs Under Gate Switching Stress Test 100
Conditions

Jaume Roig 1, Rishi Krishna 1, Carlos Jiménez-Guerra 1, Alexis A. Gdmez 2, Juan R. Garcia-Meré 2,
Alberto Rodriguez 2, Juan Rodriguez 2

1 onsemi Oudenaarde, Belgium, 2 University of Oviedo, Gijon, Spain

Kilovolt, low-Barrier Ga,0, JBS Diode with ultra-Low Forward Voltage 104
Hehe Gong 1,2, Na Sun 1, Tiancheng Hu 1, Matthew Porter 2, Xinxin Yu 1, Fangfang Ren 1, Shulin Gu 1,
Youdou Zheng 1, Rong Zhang 1, Yuhao Zhang 2, Jiandong Ye 1

1 Nanjing University, Nanjing, China,; 2 Virginia Tech, Blacksburg, VA, USA

Impact of Diode Technology on the Switching Performance of 3.3 kV SiC MOSFETs 108
Mohammed Amer Karout, Mohamed Taha, Craig A. Fisher, Philip Mawby, Olayiwola Alatise

University of Warwick, Coventry, United Kingdom

Monolithic Integration of SiC Lateral MOSFET with Lateral Schottky Diode for Power Converters 112

Li Liu 1, Jue Wang 2, Junze Li 1, Na Ren 1, Qing Guo 1, Kuang Sheng 1
1 Zhejiang University, Hangzhou, China; 2 Hangzhou City University, Hangzhou, China
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Analysis of Leakage Current Mechanism in Irradiated 4H-SiC INV and Nor Logic Gate Circuits 116
Yong Gu 1, Jie Ma 1, Hongyang Wen 1, Guigiang Zheng 1, Chengwu Pan 1, Xiangyu Hou 1, Jingjing

Hong 1, Ao Liu 2, Runhua Huang 2, Song Bai 2, Long Zhang 1, Siyang Liu 1, Weifeng Sun 1

1 National ASIC System Engineering Research Center, Southeast University, Nanjing, Jiangsu, China;

2 Nanjing Electronic Devices Institute, Nanjing, Jiangsu, China

A Discrete Channel Model to Estimate Threshold Voltage Deviation Induced by the Voltage 120
Stress in SiC Short Channel MOSFETs

Junze Li1, Qing Guo 1, Li Liu 1, Ce Wang 1, Zijian Hu 1, Hongyi Xu 2, Yanjun Li 1, Hengyu Wang 1, Na

Ren 1, Kuang Sheng 1

1 Zhejiang University, Hangzhou, China; 2 ZJU-Hangzhou Global Scientific and Technology

Innovation Center, Hangzhou, China

A Novel 6.5 kV 4H-SiC MOSFET with a One-Channel Layout 124

Justin Lynch 1, Steve Mancini 1, Skylar deBoer 1, Seung-Yup Jang 2, Adam J. Morgan 2, Bongmook
Lee 3, Woongje Sung 1

1 University at Albany, Albany, NY, USA; 2 NoMIS Power Corporation, Albany, NY, USA; 3 State
University of New York Polytechnic Institute, Utica, NY, USA

Evidence of Dynamic Input Capacitance of SiC Power MOSFETs 128

Michel Nagel, Salvatore Race, Anja Brandl, Ilvana Kovacevic-Badstuebner, Ulrike Grossner
ETH Zurich, Zurich, Switzerland

Design and Optimization of 3.3 kV Silicon Carbide Semi-Superjunction Schottky Power Devices 132

Kyrylo Melnyk 1, Arne Benjamin Renz 1, Qinze Cao 1, Peter Michael Gammon 1, Vishal Ajit Shah 1,
Neophytos Lophitis 2, Munaf Rahimo 3, lulian Nistor 3, Ciro Scognamillo 4, Alessandro Borghese 4,
Luca Maresca 4, Andrea Irace 4, Marina Antoniou 1

1 University of Warwick, United Kingdom, 2 University of Nottingham, United Kingdom, 3 mgSemi
AG, Zug, Switzerland; 4 University of Naples Federico ll, Italy

Gate Switching Instability of SiC MOSFETs Under Simultaneously High Drain-Source Voltage and 136
High Frequency Acceleration

Sven Thiele 1, Clemens Herrmann 1, Dezhi Yang 1, Matthias Neumeister 2, Thomas Basler 1

1 Chemnitz University of Technology, Chemnitz, Germany, 2 Siemens AG, Erlangen, Germany

Experimental Comparative Demonstrations and Analysis of 3.3kV 4H-SiC Common-Drain and 140
Common-Source Bidirectional Charge-Balanced Power DMOSFETs Switching

Z.He 1, M. Torky 1, R. Ghandi 2, C. W. Hitchcock 2, S. Kennerly 2, and T. P. Chow 1

1 Rensselaer Polytechnic Institute, Troy, NY, USA; 2 GE Global Research, Schenectady, NY, USA

The Role of the Gate Resistance and Device Variability on the Dynamic Performance of Parallel 144
SiC Power MOSFETs

Salvatore Race 1, Michel Nagel 1, Anja Brandl 1, Ivana Kovacevic-Badstuebner 1, Dan Popescu 2,
Bogdan Popescu 2, Ulrike Grossner 1
1 ETH Zurich, Zurich, Switzerland; 2 Infineon Technologies, Neubiberg, Germany

Investigation Into Relationship of the Switching Performance and Short-Circuit Withstand Time 148
on 1.2 kV 4H-SiC Power MOSFETs

Jeff Joohyung Kim, Jae-Hyung Park, Shadi Sabri, Brian Fetzer, Brett Hull, Sei-Hyung Ryu
Wolfspeed, Durham, NC, USA

19:00 21:30 Rathaus (City Hall) or Die Glocke

Welcome Reception
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TUESDA JUNE 2024

08:30 10:10 GroBer Saal

Novel GaN Power Devices and Technologies

Chairs: Yasuhiro Uemoto (Infineon Technologies, Japan)
Hiroyuki Handa (Panasonic, Japan)

08:30 08:50 Design and Fabrication of Low-Leakage Vertical GaN TMBS Rectifier with Low 152
Forward Voltage Drop
Yanjun Li, Na Ren, Hengyu Wang, Qing Guo, Ce Wang, Haoyuan Cheng, Lingxu Kong,
Kuang Sheng
Zhejiang University, Hangzhou, China
08:50 09:10 900V Normally-Off GaN-on-Si Transistors Achieved by Substrate Potential 156
Modulation (SPM)
Bruce Li, Carol Shi, Brad Dong, Simon Yang, Gaofei Tang
CloudSemi Technology Company, China
09:10 09:30 Polarization-Assisted Acceptor lonization in E-Mode GaN p-FET on 650-V E-Mode 160
p-GaN Gate HEMT (EPH) Platform
Teng Li 1,2, Meng Zhang 2, Jingjing Yu 1, Jiawei Cui 1, Junjie Yang 1, Yanlin Wu 1, Han
Yang 1, Yamin Zhang 2, Xuelin Yang 1, Maojun Wang 1, Shiwei Feng 2, Bo Shen 1, Jin Wei
1
1 Peking University, Beijing, China; 2 Beijing University of Technology, Beijing, China
09:30 09:50 Enhancement-Mode p-Channel GaN/InAIN T-Shaped FinFETs with I,y > 60 mA/mm 164
and Adjustable V_ of -0.7 V ~ -3.1V
Xi Liu, Yutong Fan, Weihang Zhang, Yinhe Wu, Jinfeng Zhang, Zhihong Liu, Yue Hao,
Jincheng Zhang
Xidian University, Xi’an and Guangzhou, China
09:50 10:10 An Enhancement-Mode AlGaN/GaN HEMT with Island-Ohmic p-GaN Featuring Stable 168
V., and Large Gate Swing
Xinyue Dai 1,2, Qimeng Jiang 1,2, Chao Feng 3, Zhongchen Ji 1,2, Sen Huang 1,2,
Runxian Xing 4,
Guohao Yu 4, Xinguo Gao 1, Xinhua Wang 1,2, Xinyu Liu 1,2
1 Institute of Microelectronics of the Chinese Academy of Sciences, Beijing, China; 2
University of Chinese Academy of Sciences, Beijing, China
3 Shenzhen Pinghu Laboratory, Shenzhen, China, 4 Suzhou Institute of Nano-Tech and
Nano-Bionics, Suzhou, China
10:20 10:50 Foyer
Coffee Break
10:50 12:30 GroBer Saal
Ruggedness & Advanced Drive of SiC
Chairs: Michele Riccio (University of Naples, Italy)
Chih-Fang Huang (National Tsing Hua University, Taiwan)
10:50 1110 Improving the Surge Current Capability of SiC MOSFETs Under Positive Gate Bias 172

Teruyuki Ohashi 1, Hiroshi Kono 2, Tatsunori Sakano 1, Rintaro Miyata 1, Ryosuke lijima 1
1 Corporate R&D Center, Toshiba, Kawasaki, Japan, 2 Toshiba Electronic Devices &
Storage, Hyogo, Japan
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110  11:30 New Insights Using Avalanche Mode for On-Wafer Evaluation of SiC Diodes 176
Technology and Designh Ruggedness
Ahmad Abbas, Cyrille Le Royer, Romain Lavieville, Saliou Gningue, Rihab Chouk,
Jéréme Biscarrat, Edwige Bano, Philippe Godignon
Université Grenoble Alpes, Grenoble, France

1:30  1:50 Single-Event Effects in SiC Power MOSFETSs Induced by Pulsed-Laser Two Photon 180
Absorption
Manyi Ji 1, Yufu He 1, Hongyi Xu 1, Na Ren 1, Kuang Sheng 1, Xin Wan 2, Hu Jin 2, Jun Xu
2

1 Zhejiang University, Hangzhou, China; 2 Yangtze Delta Region Institute of Tsinghua
University, Jiaxing, China

1:50 1270 A Novel Gate Driver with Charge Sharing Technique to Optimize Gate Turn-On/Turn- 184
Off Overshoot and Switching Loss Trade-Off in SiC Power MOSFETs
Yu-Sheng Hsiao 1, Wei-Chen Yu 2, Cheng Sung 1, Wei-Cheng Lin 1, Yi-Kai Hsiao 2, Chia-
Lung Hung 2, Zhen-Hong Huang 1, Hao-Chung Kuo 1,2, Chang-Ching Tu 2,3, Tian-Li Wu
1
1 National Yang Ming Chiao Tung University, Taiwan, 2 Hon Hai Research Institute,
Taiwan, 3 National Central University, Taiwan

1210 12:30 Individual Control of Paralleled SiC-MOSFETs nano-Second Level Switching Timing 188
Synchronization

Naoki Takagi, Tetuso Endoh, Yoshikazu Takahashi, Yasuhiro Takako, Takahiro Hanyu
Tohoku University, Sendai, Japan

12:30 14:00 Foyer
Lunch Break

14:00 15:00 GroBer Saal

Ga,0, Devices

Chairs: Oliver Hilt (Ferdinand-Braun-Institut, Berlin, Germany)
Roy K.-Y. Wong (National Tsing Hua University, Taiwan)

14:00 14:20 Heteroepitaxial e-Ga,0, MOSFETs on a 4-Inch Sapphire Substrate with a Power 192
Figure of Merit of 0.29 GW/cm?

Deke Zeng, Shengheng Zhu, Tiecheng Luo, Weiqu Chen, Zimin Chen, Yanli Pei, Gang
Wang, Xing Lu
Sun Yat-sen University, Guangzhou, China

14:20 14:40 The Role of Line-Shaped Defects in Premature Breakdown of B-Ga,O, Power Diode 196
and Suppression by Oxygen Annealing
Jinyang Liu, Qiuyan Li, Zhao Han, Guangwei Xu, Shu Yang, Zheyang Zheng, Shibing
Long
University of Science and Technology of China, Hefei, China

14:40 15:00 2kV Low Leakage Vertical Nio/[i-Gazo3 Heterojunction Diode and its Thermal/ 200
Electrical Stability
Jiangbin Wan, Hengyu Wang, Haoyuan Cheng, Ce Wang, Qiangian Que, Yanjun Li, Chi
Zhang, Jiabao Sun, Dong Liu, Kuang Sheng
Zhejiang University, Hangzhou, China

15:00 15:30 Foyer
Coffee Break
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15:30 17:30 Kleiner Saal
SiC and Other Materials (Poster Session)

Novel Methodology for Fast Model Parameter Extracting Using Qg Waveforms to Accurately 204
Capture Switching Characteristics of SiC MOSFET Under Various Load Conditions

Yixun Jiang 1, Yuxi Tang 1, Ming Qiao 1,2,3, Zuquan Zheng 1, Qingfeng Kong 1, Bo Zhang 1

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

Electronic and Information Engineering of UESTC in Guangdong, Dongguan, China; 3 University of
Electronic Science and Technology of China, Shenzhen, China

Gate Oxide Failure Mechanisms of SiC MOSFET Related to Electro-Thermomechanical Stress 208
Under HTRB and HTGB Test

Min Ren 1, Shiqgi Liang 1, Tong Zhoul, Hang Gu 2, Wei Gao 2, Meng Pi 1, Yuting Tang 1, Zhihai Liu 1,
Zehong Li 1, Xinkai Guo 3, Maozhou Dai 2, Bo Zhang 1

1 University of Electronic Science and Technology of China, Chengdu, Sichuan, China; 2 Novus
Semiconductors Company, Chengdu, Sichuan, China; 3 University of Electronic Science and

Technology of China, Dongguan, Guangdong, China

Enhanced Gate Breakdown in B-Ga,O, HJFET Through a Niox/Gan p-n Junction Gate Stack 212

Xuanze Zhou, Qi Liu, Guangwei Xu, Qin Hu, Shu Yang, Shibing Long
University of Science and Technology of China, Hefei, China

Short-Circuit Characteristics of Asymmetry Trench (AT) Gate MOSFET and Associative Failure 216
Mechanisms Over Wide Ambient Temperature

Xiaofeng Ding, Lyuzhang Peng, Yujia Zhao, Kun Yang, Huifeng Cui, Zhenyu Shan, Yanyong Yang,
Gang Lyu
Beihang University, Beijing, China

Investigation on the Influences of Affinity Variations of p-NiO, in Ga,O, Fin-HJFETs at High 220
Temperatures

Mingfei Li 1, Sheng Li 1, Yanfeng Ma 1, Weihao Lu 1, Jie Ma 1, Ran Ye 1, Jiaxing Wei 1, Long Zhang 1,

Siyang Liu 1, Weifeng Sun 1, Xinxin Yu 2, Rui Shen 2, Chunwei Zhang 3

1 National ASIC System Engineering Research Center Southeast University, Nanjing, China; 2

Nanjing Electronic Devices Institute, Nanjing, China,; 3 University of Jinan, Jinan, China

Comprehensive Study on Trapping-Induced Dynamics in f-Ga,O, Schottky Barrier Diodes Under 224
Continuous Switching Stress

Haoran Wang, Chun-Hao Lai, Po-Yen Huang, Yuan-An Lin, Shawn S.H. Hsu, Roy K.-Y. Wong
National Tsing Hua University, Hsinchu, Taiwan

Degradation Behavior of SiC Trench MOSFETs by Total-ionizing-Dose Irradiation Under Gate 228
Voltage Stress

Zhengjia Chen 1, Hongyi Xu 1, Yufu He 1, Manyi Ji 1, Zhengyu Zhu 1, Zhijian Hu 1,

Xin Wan 2, Na Ren 1, Kuang Sheng 1

1 Zhejiang University, Hangzhou, China; 2 Yangtze Delta Region Institute of Tsinghua University,

Jiaxing, Zhejiang, China

Improved B-Ga,O, Schottky Barrier Diodes Featuring p-NiO Gradual Junction Termination 232
Extension Within Mesa Structure

Zhao Han, Weibing Hao, Jinyang Liu, Guangwei Xu, Qin Hu, Zheyang Zheng, Shu Yang, Shibing
Long
University of Science and Technology of China, Hefei, China

1-kV B-Ga,0, UMOSFET with Quasi-Inversion Nitrogen-lon Implanted Channel 236

Qi Liu 1, Xuanze Zhou 1, Man Hoi Wong 2, Huidong Yao 1, Jingbo Zhou 1, Xiaodong Zhang 3,
Guangwei Xu 1, Shibing Long 1

1 University of Science and Technology of China, Hefei, China, 2 Hong Kong University of Science
and Technology, Hong Kong, China; 3 Chinese Academy of Sciences, Suzhou, China
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Demonstration of Surface Treatment for B-Ga,O, Schottky Barrier Diode with High Breakdown 240
Voltage and Low Specific On-Resistance

Xiaorui Xu, Yicong Deng, Shurui Ye, Desen Chen, Titao Li, Minmin Zhu, Haizhong Zhang

Fuzhou University, Fuzhou, China

2.7 kV B-Ga,O, Heterojunction Barrier Schottky Diode with Low Leakage Current < 1 mA/cm? 244
Based Upon RESURF Effect

Weibing Hao, Guangwei Xu, Feihong Wu, Zhao Han, Qiuyan Li, Xuanze Zhou, Shu Yang, Shibing
Long
University of Science and Technology of China, Hefei, China

15:30 17:30 Kleiner Saal

GaN and I11I/V Compound Materials (Poster Session)

Threshold Voltage Instability of p-GaN Gate HEMT in 48-12V Buck Converter & its Impact on 248
Circuit Power Loss Variation

Kaidi Wang 1, Shuting Huang 1, Qi Xiong 1, Qihang Huang 1, Han Liu 1, Yunya Zhang 1, Kuangli Chen

1, Enchuan Duan 1, Xin Ming 1,2, Bo Zhang 1, Qi Zhou 1,2

1 University of Electronic Science and Technology of China (UESTC), Chengdu, China; 2 Institute of
Electronic and Information Engineering, UESTC, Dongguan, China

Enhancing Key Performance of Vertical GaN Schottky Barrier Diodes Through AIO, Insertion and 252
Dual lon co-Implantation

Bo Li 1, Zhengweng Ma 1, Linfei Gao 1, Junfa Mao 1, Wenrong Zhuang 2, Quanchun Li 3, Bo Zhang

4,5, Rengiang Zhu 5, Jingbo Li 6, Xinke Liu 1

1 Shenzhen University, Shenzhen, China; 2 Dongguan Sino Nitride Semiconductor, Dongguan,

China; 3 Red and Blue Microelectronics, Shanghai, China; 4 University of Electronic Science and
Technology of China, Chengdu, China; 5 University of Electronic Science and Technology of China,
Shenzhen, China, 6 Zhejiang University, Hangzhou, China

Proposing Duty-cycle-Based Repetitive Transient Overvoltage Specifications for GaN HEMTs 255

Shengke Zhang, Angel Espinoza, Ricardo Garcia, Han Gao, Siddhesh Gajare, Andrea Gorgerino
Efficient Power Conversion, El Segundo, CA, USA

In-situ Extraction of Time-Resolved E_ ., on GaN Power Device Based on a Modified Hard 259
Switching Platform

Yifei Huang 1,2, Qimeng Jiang 1,2, Sen Huang 1,2, Yulian Yin 3, Xi Tang 3, Xinhua Wang 1,2, Xinyu Liu

1,2

1 Institute of Microelectronics of Chinese Academy of Sciences, Beijing, China; 2 University of

Chinese Academy of Sciences, Beijing, China; 3 Anhui University, Hefei, China

Design and Development of p-GaN Gate HEMT with Schottky Source Extension for Improved 263
Short-Circuit Reliability

Jingjing Yu 1, Junjie Yang 1, Yanlin Wu 1, Teng Li 1,2, Jiawei Cui 1, Bo Shen 1, Meng Zhang 2, Maojun

Wang 1, Jin Wei 1

1 Peking University, Beijing, China; 2 Beijing University of Technology, Beijing, China

Monolithic Heterogeneous Integration of Si(100)/GaN CMOS Inverters and GaN Power Devices 267
for High Switching Frequency and High Power Applications

Yutong Fan 1, Xi Liu 1, Weihang Zhang 1, Yinhe Wu 1, Zhihong Liu 1, Chunfu Zhang 1, Yang Jiang 2,

Pui-In Mak 2, Yue Hao 1, Jincheng Zhang 1

1 Xidian University, Xi'an and Guangzhou, China, 2 University of Macau, Macau, China

Self-Protection Mechanism of Schottky-Type p-GaN Gate HEMTs Under Forward Gate ESD Stress 271

Jiahui Sun, Ji Shu, Zheyang Zheng, Kevin J. Chen
The Hong Kong University of Science and Technology, Hong Kong, China
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Investigation of False Turn-on Behavior of Schottky p-GaN HEMT in Bridge-Leg Circuit Over 275
-55°C to 150°C Operating Temperature Range

Zetao Fan 1,2, Maojun Wang 1,2, Jin Wei 1,2, Jiaojiao Song 1,2, Jiaxin Zhang 1,2, Bo Shen 1

1 Peking University, Beijing, China, 2 Advanced Innovation Center for Integrated Circuits, Beijing,

China

A Novel GaN Gate Driver: Transistor-Intrinsic Integration Exploiting Non-ldeal Characteristics by 279
Device-Circuit Co-Design

Fangging Li 1,2, Xinyu Sun 1,2, Haodong Wang 1,2, Xin Chen 2, Yaozong Zhong 2, Hongwei Gao 1,2,
Haoran Qie 1,2, Yunzhe Cao 1,2, Gaofei Zhi 1,2, Xinkun Zhang 1,2, Xiaolu Guo 2, Yu Zhou 1,2, Qian

Sun 1,2, Hui Yangl,2

1 University of Science and Technology of China, Hefei, China; 2 Suzhou Institute of Nano-Tech and
Nano-Bionics, Chinese Academy of Sciences, Suzhou, China

Evaluation of Dynamic R, C__ Loss, and Short-Circuit Ruggedness of 650V and 1200V 283
Industrial Vertical GaN JFETs

Xin Yang 1, Qihao Song 1, Ruizhe Zhang 1, Bixuan Wang 1, Subhash Pidaparthi 2, Andy Walker 2,
Cliff Drowley 2, Yuhao Zhang 1
1 Virginia Tech, Blacksburg, VA, USA; 2 NexGen Power Systems, Santa Clara, CA, USA

Metal/insulator/p-GaN Gate virtual-Body HEMT for Large Gate Swing and Effective Hole 287
Injection

Junjie Yang 1, Jingjing Yu 1, Jiawei Cui 1, Teng Li 1, Yunhong Lao 1, Xuelin Yang 1, Bo Shen 1, Xiaosen

Liu 2, Yan Wang 2, Meng Zhang 3, Maojun Wang 1, Jin Wei 1

1 Peking University, Beijing, China; 2 Tsinghua University, Beijing, China, 3 Beijing University of
Technology, Beijing, China

Vertical Leakage and Back-Gating Characteristics of GaN HEMTs Based on GaN/AIN Epitaxy on 291
Off-Axis Conducting 4H-SiC

Zheyang Zheng 1,2, Hang Liao 1, Sirui Feng 1, Yingchen Yang 1, Yutao Geng 1, Tao Chen 1, Junting
Chen 1,3, Mengyuan Hua 3, Kevin J. Chen 1

1 The Hong Kong University of Science and Technology, Hong Kong, China; 2 University of Science
and Technology of China, Hefei, China; 3 Southern University of Science and Technology, Shenzhen,
China

Vertical P-i-N and Schottky Power Diodes Based on Ultra-Wide Bandgap Al0.5Ga0.5N Epitaxial 295
Structures Grown by MOCVD

Hang Chen 1,2, Shuhui Zhang 1,2, Tianpeng Yang 3, Tingting Mi 3, Xiaowen Wang 3 and Chao Liu 1,2

1 Shandong University, Jinan, China, 2 Shenzhen Research Institute of Shandong University,

Shenzhen, China; 3 EpiTop Optoelectronic, Maanshan, China

Improved Gate ESD Behaviors of p-GaN Power HEMTs by Hybrid Gate Technology 299
Yanfeng Ma 1, Sheng Li 1, Lixi Wang 1, Haoxiang Yang 1, Weihao Lu 1, Mingfei Li 1, Jie Ma 1, Ran Ye 1,
Denggui Wang 2, Jianjun Zhou 2, Jiaxing Wei 1, Long Zhang 1, Siyang Liu 1, Weifeng Sun 1

1 Southeast University, Nanjing, China, 2 Nanjing Electronic Devices Institute, Nanjing, China

Demonstration of the p-GaN Gate HEMTs with Crystalline GaOX/GaO N, Passivation 303

x 1-X
Yuanlei Zhang 1,2, Jiachen Duan 1,2, Ye Liang 1,2, Weisheng Wang 1,2, Zhijie Kong 1,2, Jie Zhang 1,
Wen Liu 1,2
1 Xi‘an Jiaotong-Liverpool University, Suzhou, China, 2 University of Liverpool, UK

Avalanche Stability Improvement by Boron Implanted GaN JTE Structures with Reduced Trap 307
Density

Yoshinao Miura, Hirohisa Hirai, Akira Nakajima, Shinsuke Harada
National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan

‘ CONFERENCE PROCEEDINGS \ XXXIV



ISPSD 2024 36™ INTERNATIONAL SYMPOSIUM ON POWER SEMICONDUCTOR DEVICES AND ICs (ISPSD)

2-6 JUNE 2024 DIE GLOCKE BREMEN GERMANY

e 2024 m—

Investigation of Trap States and Reverse Leakage in Fully-Vertical GaN Schottky Barrier Diodes 31
with Laser Lift-Off Substrate

Feng Zhou 1, Wei Qi 1, Teng Ma 2, Can Zou 1, Junfan Qian 1, Weizong Xu 1, Yiwang Wang 1, Dong
Zhou 1, Fangfang Ren 1, Dunjun Chen 1, Rong Zhang 1, Youdou Zheng 1, and Hai Lu 1

1 Nanjing University, Nanjing, China; 2 China Electronic Product Reliability and Environmental
Testing Research Institute, Guangzhou, China

A Novel E-Mode GaN p-MISFET with Hole Compensation Effect Achieving High Drain Current 315
and Ultra-Low Subthreshold Slope

Kuangli Chen 1, Shuting Huang 1, Haochen Wang 1, Binju Qiu 1, Liang Zhu 1, Ning Yang 1, Jianggen

Zhu 1, Enchuan Duan 1, Yishang Zhao 1, Xin Ming 1,2, Bo Zhang 1, Qi Zhou 1,2

1 University of Electronic Science and Technology of China (UESTC), Chengdu, China; 2 Institute of
Electronic and Information Engineering, UESTC, Dongguan, China

200mm GaN-on-Si E-Mode Power HEMTs with Epitaxially Grown p-AIN/p-GaN Gate to Enhance 319
Gate Reliability

Zhen-Hong Huang 1, Chia-Hao Chang 1,2, Ting-Chun Lo 1, Yu-Ting Lee 1, Chih-Hung Lu 2, Hung-En

Wang 2, Yi-He Tsai 2, Ying-Chi Cheng 2, Yu-Jen Huang 2, Chin-Wen Chou 2, Tian-Li Wu 1

1 National Yang Ming Chiao Tung University, Taiwan, 2 Powerchip Semiconductor Manufacturing
Corporation, Taiwan

Gate Damage Mechanism of Schottky-Type p-GaN Gate HEMTs in Reverse Conduction Mode 323
Under Surge Current Stress

Xiaoming Wang 1, Ruize Sun 1,2, Yun Xia 3, Chao Liu 1, Xinghuan Chen 4, Wanjun Chen 1, 2, Bo
Zhang 1

1 University of Electronic Science and Technology of China, Chengdu, China; 2 Institute of
Electronic and Information Engineering of UESTC in Guangdong, Dongguan, China; 3 Shenzhen
Pinghu Laboratory, Shenzhen, China,; 4 China Electronic Product Reliability and Environmental
Testing Research Institute, Guangzhou, China

Physics-Based Compact Model for Multi-Channel AlIGaN/GaN Schottky Barrier Diodes 327

Yijing Feng 1, Ryan Fang 1, Ming Xiao 2, Johan Alant 1, Jessica Chong 1, Han Wang 3, Yuhao Zhang
2, Ujwal Radhakrishna 4, Lan Wei 1

1 University of Waterloo, Waterloo, Canada, 2 Virginia Tech, Blacksburg, VA, USA; 3 The Univeristy
of Hong Kong, Hong Kong, China, 4 Texas Instruments, Santa Clara, CA, USA

Vertical GaN Superjunction Diode on Sapphire with Kilovolt Dynamic Breakdown Voltage 331

Matthew A. Porter 1, Yunwei Ma 1, Yuan Qin 1, Bernadeta Srijanto 2, Dayrl Briggs 2, lvan Kravchenko
2, Yuhao Zhang 1
1 Virginia Tech, Blacksburg, VA, USA; 2 Oak Ridge National Laboratory, Oak Ridge, TN, USA
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WEDNESDAY, 5 JUNE 2024

08:30 09:30 GroBer Saal

Bi-directional Devices

Chairs: Naruhisa Miura (Mitsubishi Electric Corporation, Japan)
Niels Posthuma (IMEC, Belgium)

08:30 08:50 600 V 4H-SIC Lateral Bi-Directional JBS Diode Integrated MOSFET (L-BiD-JBSFET) 335
Seung Yup Jang, Stephen A. Mancini, Woongje Sung
University at Albany, Albany, NY, USA
08:50 09:10 Monolithically Integrated >3kV, 20A 4H-SiC BiDFET Utilizing an Accumulation Mode 339
Channel for Improved Output Characteristics
Stephen A. Mancini 1, Seung Yup Jang 1, Andrew Binder 2, Richard Floyd 2, Robert
Kaplar 2, Stan Atcitty 2, Adam J. Morgan 3, Woongje Sung 1
1 University at Albany, Albany, NY, USA; 2 Sandia National Laboratories, Albuquerque,
NM, USA; 3 NoMIS Power Corporation, Albany, NY, USA

0910 09:30 A Monolithic Bidirectional GaN/SiC Hybrid Field Effect Transistor 343

Yingchen Yang, Sirui Feng, Zongjie Zhou, Tao Chen, Zheng Wu, Yangming Du, Yat Hon
Ng, Hang Liao, Yumeng Huang, Heng Wang, Zheyang Zheng, Kevin J. Chen
The Hong Kong University of Science and Technology, Hong Kong, China

09:40 10:20 GroBer Saal

Driver IC Design

Chairs: Weijia Zhang (Analog Devices, Canada)
John Pigott (NXP Semiconductors, USA)

09:40 10:00 A Quad-Slope Smart Gate Driver with Mixed-Signal Auto-Timing Technique for Power 347
Devices Segment Control

Rongxing Lai 1, Yuxiao Yang 1, Yun Dai 1, Junhong Wu 1, Yue Shi 1, Zekun Zhou 1, Bo
Zhang 1, Huayi Li 2, Xinggiang Peng 2

1 University of Electronic Science and Technology of China, Chengdu, China; 2 Huawei
Digital Power Technology, Shenzhen, China

10:00 10:20 An Integrated Low Power Enhanced Pull-Up GaN Driver Using SenseHEMT for 351
Reliable and Fast Short-Circuit Protection
Chun-Wang Zhuang 1, Xin Ming 1, 2, 3, Zi-Kai Ye 1, Yao Qin 1, Xin-Ce Gong 1, Yi Lu 1, Si-
Chao Li 4, Qi Zhou 1,3, Bo Zhang 1
1 University of Electronic Science and Technology of China, Chengdu, China; 2
Shenzhen Institute for Advanced Study, UESTC, Shenzhen, China; 3 Institute of
Electronic and Information Engineering of UESTC in Guangdong, Dongguan, China; 4
Hubei Jiufengshan Laboratory, Wuhan, China

10:20 10:50 Foyer
Coffee Break

10:50 12:10 GroBer Saal

Low Voltage Power Devices

Chairs: Wesley Chih-Wei Hsu (Nexperia, UK)
Xin Lin (NXP Semiconductors, USA)

10:50 1110 Demonstration of Pseudo Independent Driving of Buried Gate in Trench Field Plate 355
MOSFETs

Tatsuya Nishiwaki, Yu Kumabe, Naoya Miyajima, Keiko Kawamura, Kenya Kobayashi
Toshiba Electronic Devices & Storage Corporation, Kawasaki, Japan
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10 1:30 Improvement of R -BV trade-Off in Field Plate MOSFETs by Localized Fixed 359
Charges in the Trench Oxide
Taichi Fukuda 1, Yusuke Kobayashi 1, Shotaro Baba 1, Hiro Gangi 1, Hiroki Nemoto 1,
Tomoaki Inokuchi 1,
Hirofumi Kawai 2, Tatsuya Nishiwaki 2, Kazuto Takao 1
1 Corporate R & D, Toshiba Corporation, Kanagawa, Japan, 2 Advanced Semiconductor
Device Development Center, Toshiba Electronic Devices & Storage Corporation,
Kanagawa, Japan

11:30  11:50 A Fully Realised ‘Dielectric Field Relief’ TrenchMOS Technology 363
MD Imran Siddiqui 1, Steven T. Peake 1, Wesley Chih-Wei Hsu 1, Hungjin Kim 2,
Dnyanesh Havaldar 1, Stephen Gilmartin 1, lan Culshaw 1
1 Nexperia UK, Hazel Grove, Manchester, United Kingdom, 2 Nexperia China, Shanghai,
China

11:50 1270 Highly Optimized High-Voltage SOl p-LDMOS Beating the Conventional SOI Limit 367

Saumitra Mehrotra 1, Ronghua Zhu 1, Betsy Cheek 1, Vignesh Subramanian 2, Todd
Roggenbauer 3

1 NXP Semiconductors, Chandler, AZ, USA; 2 NXP Semiconductors, Nijmegen,
Netherlands, 3 NXP Semiconductors, Austin, TX, USA

12:30 14:00 Foyer
Lunch Break

14:00 16:30 Kleiner Saal
GaN and Ill/V Compound Materials (Poster Session)

Monolithic Integration of D/E-Mode Tri-Gate AlGaN/GaN MIS-HEMTs for Power ICs 371
Ang Li 1,2,3, Weisheng Wang 1,3, Fan Li 1,3, Yuhao Zhu 1,3, Yuanlei Zhang 1,3, Wen Liu 1,3, GuoHao

Yu 2,4, Zhongming Zeng 2,4, Baoshun Zhang 2,4

1 Xi‘an Jiaotong-Liverpool University, Suzhou, China, 2 Suzhou Institute of Nano-Tech and Nano-

Bionics, Suzhou, Jiangsu, China, 3 University of Liverpool, UK; 4 University of Science and

Technology of China, Hefei, China

Monolithically Integrated Power Converter Based on Etching-Free p-GaN HEMTs by Hydrogen 374
Plasma Treatment Technology

Ang Li 1,2, Fan Li 1,4, Weisheng Wang 1,4, Yuhao Zhu 1,4, Wen Liu 1,4, GuoHao Yu 2,3, Zhongming

Zeng 2,3, Baoshun Zhang 2,3

1 Xi‘an Jiaotong-Liverpool University, Suzhou, China,; 2 Suzhou Institute of Nano-Tech and Nano-

Bionics, Suzhou, Jiangsu, China,; 3 University of Science and Technology of China, Hefei, China, 4
University of Liverpool, Liverpool, UK

High V_, and Breakdown Enhancement-Mode GaN HEMTs for Power ICs Application Using 378
Charge Trapping Layer

Yang Jiang 1,2, Fangzhou Du 1, Kangyao Wen 1, Jiagi He 1, Mujun Li 1, Chuying Tang 1, Yi Zhang 1,2,
Zhongrui Wang 2, Qing Wang 1, Hongyu Yu 1

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

Hong Kong

Towards Vertical GaN-Power ICs: Co-Integration of Lateral HEMTs and Vertical Power CAVETs 382

P. Déring, M. Basler, R. Reiner, S. Ménch, R. Driad, M. Dammann, M. Mikulla, R. Quay
Fraunhofer Institute for Applied Solid State Physics, Freiburg, Germany
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14:00 16:30 Kleiner Saal

Low Voltage Power Devices and Power IC Technology (Poster Session)

Cascade-Connected low-Voltage MOSFETs Operating As One high-Voltage MOSFET 386

Kazuki Tani 1, Kenji Hara 1, Tomoyasu Furukawa 1, Kosuke Tsunoda 2, Tomoyuki Utsumi 2
1R & D Group Hitachi, Hitachi, Ibaraki, Japan; 2 Design Development Division, Hitachi Power
Semiconductor Device, Hitachi, Ibaraki, Japan

High Performance Split-Gate-Trench MOS Based on Radiation-Hardening Technology and Its 390
Total-lonizing-Dose Radiation Effects

Weiye Mo 1, Jun Ye 1,2, Haonan Liu 1, Xuan Xiao 2, Yang Song 2, Wei Huang 1, Tao Wang 3, Debin

Zhang 4, David Wei Zhang 1

1 Fudan University, Shanghai, China, 2 Wuxi China Resources Huajing Microelectronics, Wuxi, China;

3 Wuxi Microelectronics Scientific and Research Center, Wuxi, China; 4 Shanghai Institute of Space
Power-Sources, Shanghai, China

Prompt Shift of On-State Resistance in LDMOS Devices: Causes, Recovery, and Reliability 394
Implications

Sven Prigann 1, Maximilian W. Feil 1, Hans Reisinger 1, Jochen Bissinger 1, Marc Strasser 1, Michael

Waltl 2, Johannes Schlipf 1, Turgay Kaya 1, Lars Bartholomaus 1, Wolfgang Gustin 1, Thomas Basler

3

1 Infineon Technologies, Neubiberg, Germany, 2 TU Wien, Austria; 3 TU Chemnitz, Germany

LDMOS of 34mQ-cm2 On-Resistance with 700V Breakdown Voltage 398

Tao Wei
PowerWyse, Shenzhen, China & Santa Clara, CA, USA

Above 48% Improvement of Wide Safe-Operation-Area Enhancement Technology and 402
Mechanism for 30-V SGT MOSFET on Application of Hot-Swap

Jun Ye 1,2, Weiye Mo 1, Xuan Xiao 2, Haonan Liu 1, Yang Song 2, Wei Huang 1, Debin Zhang 3, David.

Wei Zhang 1

1 Fudan University, Shanghai, China; 2 Wuxi China Resources Huajing Microelectronics, Wuxi, China;

3 Shanghai Institute of Space Power-Sources, Shanghai, China

Global Potential Control Technique Used in Isolation Structure for 1200V HVICs 406
Chengwu Pan 1, Jie Ma 1, Haoyu Li 1, Nailong He 2, Jiaxing Wei 1, Sheng Li 1, Siyang Liu 1, Sen Zhang

2, Dajie Zeng 3, Long Zhang 1, Weifeng Sun 1

1 Southeast University, Nanjing, China;, 2 CSMC Technologies Corporation, Wuxi, China; 3 Sanrise
Technologies Corporation, Shenzhen, China

Reducing Reverse Recovery Charge in Trench Power MOSFETs Using Platinum Traps Introduced 410
by Implantation and PVD

Mrunal A. Khaderbad 1, Ali Houadef 1, Chris Rogers 1, lan Cousins 1, Parag Waghmare 1, Deepak
Pandey 1, Wesley Chih-Wei Hsu 1, Mohammad Amanullah 1, Epameinondas Efthymiou 1, Sami Ould-
Ahmed 1, Tim Béttcher 2, Matthias Klingbeil 2

1 Nexperia UK, Hazel Grove, Manchester, United Kingdom, 2 Nexperia Germany, Hamburg, Germany

A 900V HVIC Process with New Structure of Internal Bootstrap Diode 414
Hong-Sik Shin, Hyun-Deuk Jang, Jin-Tae Yu, Kwang-Young Ko, Sang-Gi Lee

DB HiTek, Gyeonggi, Republic of Korea

Influence of the Structure Parameters on Specific on-Resistance of quasi-Vertical Power DMOS 418
Compatible with 0.18um BCD Process

Tuanzhuang Wu 1, Jiaxing Wei 1, Weidong Wang 1, Xiaonan Lin 1, Jie Ma 1, Sheng Li 1, Ran Ye 1, Long
Zhang 1, Desheng Ding 1, Siyang Liu 1, Weifeng Sun 1, Chaoqi Xu 2, Yi Zhang 2, Feng Lin 2
1 Southeast University, Nanjing, China, 2 CSMC Technologies Corporation, Wuxi, China
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On the Superior Reverse Recovery Properties of Silicon Partial SOl SJ Diodes 422

Marina Antoniou 1, Nishad Udugampola 2, Florin Udrea 2, Elizabeth Kho Ching Tee 3, Alexander
Holke 4

1 University of Warwick, Coventry, UK, 2 University of Cambridge, UK; 3 XFABTechology, Kuching,
Sarawak, Malaysia; 4 XFAB Technology, Erfurt, Germany

Experiments of a Novel 3-D Charge Balanced Self-Shielding Isolation Technology for High- 426
Voltage Integrated Circuits

Teng Liu 1, 2, Wentong Zhang 3, 1, Qiyi Wu 1, Lihui Gu 2, Nailong He 2, Sen Zhang 2, Yuting Liu 1,

Hongbo Li 1, Lingying Wu 1, Shi Yao Cai 1, Shixiong Chong 2, Yizhen Li 2, Yuheng Yao 2, Yongyu Shi

2, Ming Qiao 1, Zhaoji Li 1, Bo Zhang 1

1 University of Electronic Science and Technology of China, Chengdu, China; 2 CSMC Technologies
Corporation, Wuxi, China; 3 Shenzhen Institute of Information Technology, Shenzhen, China

Compact SPICE Modeling of Total lonizing Dose for Shield Gate Trench MOSFET 430
Yixun Jiang 1, Qingfeng Kong 1, Ming Qiao 1,2,3, Zuguan Zheng 1, Yuxi Tang 1, Bo Zhang 1

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

Electronic and Information Engineering of UESTC in Guangdong, Dongguan, China; 3 University of
Electronic Science and Technology of China, Shenzhen, China

Experiments of a Novel 600V SOI-LIGBT with Parallelly Discrete Cells for Amperage-Class 434
Current Integration

Nailong He 1,2, Teng Liu 2,3, Qiyi Wu 3, Hua Song 2, Jiangnan Mu 3, Sen Zhang 2, Long Zhang 1,

Siyang Liu 1, Weifeng Sun 1

1 Southeast University, Nanjing, China; 2 CSMC Technologies Corporation, Wuxi, China; 3 University

of Electronic Science and Technology of China, Chengdu, China

Novel Grid-Gate 16V-nLDMOS with a Low Specific On-Resistance of 4.7mQ-mm? Based on a 438
Standard 0.18um BCD Platform

Jiawei Wang 1, Ming Qiao 1,2,3, Dingxiang Ma 1, Yue Gao 1, Bo Zhang 1

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

Electronic and Information Engineering of UESTC in Guangdong, Dongguan, China; 3 University of
Electronic Science and Technology of China, Shenzhen, China

Trade-Off Between TID and SEGR Effects Based on High-Voltage Radiation-Hardened Gate 442
Oxide

Yanfei Li 1, 2, Ming Qiao 1, 3, 4, Rubin Xie 1, 2, Genshen Hong 2, Bo Zhang 1

1 University of Electronic Science and Technology of China, Chengdu, China,; 2 The 58th Research
Institute of China Electronics Technology Group Corporation, Wuxi, China,; 3 Institute of Electronic

and Information Engineering of UESTC in Guangdong, Dongguan, China, 4 Shenzhen Institute for
Advanced Study, UESTC, Shenzhen, China

Layout Concern on Power Devices Based on 0.18um 200V SOI-BCD Technology for Stable 446
Electrical Characteristics and Reliability

Ran Ye 1, Jiaojing Bian 1, Shulang Ma 2, Siyang Liu 1, Li Lu 1, Penglong Xu 2, Chaoqi Xu 2, Feng Lin

2, Jiaxing Wei 1, Jie Ma 1, Sheng Li 1, Long Zhang 1, Weifeng Sun 1

1 Southeast University, Nanjing, China; 2 CSMC Technologies Corporation, Wuxi, China

Field Plate Engineering for Free Metal Routing Over Lateral HV Devices 450

Alexander Holke
X-FAB Global Services, Erfurt, Germany
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14:00 16:30 Kleiner Saal
Power IC Design (Poster Session)

CMOS Gate Driver with Integrated Gate Current Monitoring Method for Fault Under Load Short 454
Circuit Detection of SiC Power Modules

Anas El Boubkari 1,2, Nicolas Rouger 1, Frédéric Richardeau 1, Pierre Calmes 2, Matthew Bacchi 2,
Jean-Marc Blaquiere 1, Sebastien Vinnac 1, Marc Cousineau 1
1 Université de Toulouse, France;, 2 NXP Semiconductors, Toulouse, France

A 2.2MHz GaN Switching Power IC with Auto-Phase-Aligned EMI Adaptive Self-Cancellation and 458
BER-Conscious Adaptive SSM for Autonomous Driving Applications

Lixiong Du, D. Brian Ma
The University of Texas at Dallas, Richardson, TX, USA

Closed-Loop Gate-Sensing Active Driver IC with Adaptive Delay Compensation Technique for 462
Silicon Carbide Power MOSFETs

Chia-Wei Kuo 1, Ting-Wei Wang 1, Hao-Chung Kuo 2, Chang-Ching Tu 2, Po-Hung Chen 1

1 National Yang Ming Chiao Tung University, Hsinchu, Taiwan, 2 Hon Hai Research Institute, Hsinchu,
Taiwan

A 200V High-Speed Level Shifter for Monolithic GaN IC with Enhanced dV_/dt Noise Immunity 466
and Negative V_ Tolerance

Yifei Zheng 1, Boyu Li 1, Qianheng Dong 1, Weimin Yuan 1, Songtao Yang 1, Jing Zhu 3, Weifeng Sun

1, Long Zhang 1, Jie Ma 1, SiYuan Yu 3, Denggui Wang 2, Jianjun Zhou 2

1 Southeast University, Nanjing, China,; 2 National Key Laboratory of Solid-State Microwave Devices

and Circuits, Nanjing, China;, 3 Wuxi Chipown Micro-electronics, Wuxi, China

A High-Speed Dual-NMOSFETs Output Stage Buffer with Charge-Transferring Bootstrap Circuit 470
for GaN-Based DToF Lidar Application

Yao Qin 1, Xin Ming 1, 2, 3, Zhi-Yi Lin 1, Chun-Wang Zhuang 1, Xin-Ce Gong 1, Qi Zhou 1, 3, Peng Luo

4, Bo Zhang 1

1 University of Electronic Science and Technology of China, Chengdu, China; 2 Shenzhen Institute

for Advanced Study, UESTC, Shenzhen, China; 3 Institute of Electronic and Information Engineering

of UESTC in Guangdong, Dongguan, China; 4 Chengdu Danxi Technology, Chengdu, China

14:00 16:30 Kleiner Saal

Module and Package Technologies (Poster Session)

Study of a Packaging Technology for Ultra Compact Double-Side Cooled Power Module with 474
Power Chip Size Package

Hiroki Takahashi, Keita Suzuki, Akira Kitamura, Tetsuo Endoh, Yoshikazu Takahashi

Tohoku University, Sendai, Miyagi, Japan

Digital Twin-Based Lifetime Estimation of SiC Power Modules 478
Anu Mathew 1,2, Sven Rzepka 2, Patrick Heimler 1, Dong Xie 1, Mohamed Alaluss 1, Thomas Basler 1

1 Chemnitz University of Technology, Chemnitz, Germany, 2 Fraunhofer ENAS, Chemnitz, Germany

A Novel Degradation Mechanism of SiC Power Devices Under Electro-Chemical Stress 482
Felix Hoffmann 1, Michael Hanf 2, Stefan Schmitt 1, Nando Kaminski 2

1 Semikron Danfoss Elektronik, Nuremberg, Germany, 2 University of Bremen, Germany

3D Co-Packaging of GaN/SiC Cascode Device for High-Frequency Power Switching Operation 486
Ji Shu, Jiahui Sun, Mian Tao, Yangming Du, Tao Chen, Shi-Wei Ricky Lee, Kevin J. Chen

Hong Kong University of Science and Technology, Hong Kong, China

Automotive Application Relevant Failure Mechanisms Under Cyclic Thermomechanical Load 490

Matthias Hammerl 1, Freerik Forndran 2, Markus Leicht 2, Petra M6nius 2, Sarah Rugen 2, Erik
Teuber 2
1 Vitesco Technologies, Regensburg, Germany; 2 Vitesco Technologies Germany, Nuremberg,
Germany
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The Dynamics in Accelerated Corrosive Gas Tests of Silicone Gel Potted IGBT-Modules Under 494
High Voltage

Michael Hanf, Nando Kaminski

University of Bremen, Germany

Determination of the Junction Temperature Under Load Current in GaN Power Devices with 498
Schottky Gate Leakage Current as TSEP

Maximilian Goller 1, Jorg Franke 1, Tobias Lentzsch 1, Josef Lutz 1, Thomas Basler 1, Samir Mouhoubi

2, Gilberto Curatola 2

1 Chemnitz University of Technology, Chemnitz, Germany, 2 Huawei Nuremberg Research Center,
Nuremberg, Germany

15:00 15:30 Foyer
Coffee Break
17:30 18:30 GroBer Saal
Concert and Hall of Fame

19:00 23:00 Ratskeller
Conference Dinner
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THURSDAY, 6 JUNE 2024

08:30 10:10 GroBer Saal

Packaging Technology

Chairs: Ichiro Omura (Kyushu Institute of Technology, Japan)
Stefan Oehling (Semikron-Danfoss, Germany)

08:30 08:50 First Demonstration of All-SiC Half-Bridge Gate Driver with High-Side Floating 502
Substate Region

Jie Ma 1, Yong Gu 1, Xiangyu Hou 1, Jingjing Hong 1, Ran Ye 1, Sheng Li 1, Jiaxing Wei 1,
Ao Liu 2, Runhua Huang 2, Song Bai 2, Long Zhang 1, Siyang Liu 1, Weifeng Sun 1

1 Southeast University, Nanjing, China, 2 Nanjing Electronic Devices Institute, Nanjing,
China

08:50 09:10 Reliability and Failure Mechanisms of Direct Bonded Power Semiconductor Devices 506
in Power Cycling Test

Marius Kéhler 1, Michael Curkin 1, Christian Thomas 1, Nicolas Heuck 1, Jens Muller 2,
Kurt-Georg Besendérfer 2

1 Hamm-Lippstadt University of Applied Sciences, Lippstadt, Germany,; 2 Semikron
Danfoss Elektronik, Nuremberg, Germany

09:10 09:30 Durable Edge Termination Design of SiC SBD Against Humidity 510

Kohei Ebihara 1, Hiroki Niwa 1, Takeshi Murakami 2, Katsuhiro Fujiyoshi 2, Yosuke Nakata
2, Shigeru Okimoto 2, Kenji Hatori 2, Kazuyasu Nishikawa 1

1 Advanced Technology R&D Center, Mitsubishi Electric, Amagasaki, Hyogo, Japan,; 2
Power Device Works, Mitsubishi Electric, Fukuoka, Japan

09:30 09:50 Novel Approach to Mitigate Parasitic Oscillation of Power Modules with Parallel 514
Connected SiC-MOSFETs

Shun Takeda 1, Eitaro Miyake 1, Hiroshi Kono 2, Teruyuki Ohashi 3, Tomohiro Iguchi 4,
Kazuya Kodani 5

1 Toshiba Electronic Devices & Storage Corporation, Kanagawa, Japan, 2 Toshiba
Electronic Devices & Storage Corporation, Hyogo, Japan, 3 Corporate R&D Center
Toshiba Corporation, Kanagawa, Japan, 4 Corporate Manufacturing Engineering Center
Toshiba Corporation, Kanagawa, Japan, 5 Infrastructure Systems R&D Center Toshiba
Infrastructure Systems & Solutions Corporation, Tokyo, Japan

09:50 10:10 Comparative Study on Power Cycling Capabilities of SiC Power MOSFET and Si IGBT 518
Baseplate-Less Power Modules

lvana Kovacevic-Badstuebner 1, Elena Mengotti 2, Philipp Natzke 1, Enea Bianda 2,
Salvatore Race 1, Matthias Schuepbach 1, Christoph Kenel 2, Denis Musella 2, Joni
Jormanainen 3, Ulrike Grossner 1

1 ETH Zurich , Switzerland; 2 ABB Switzerland Ltd., Corporate Research Center, Baden,
Switzerland; 3 ABB Drives Oy, Helsinki, Finland

10:20 10:50 Foyer

Coffee Break
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10:50 12:30 GroBer Saal
GaN Power Device Reliability and Tests

Chairs: Dong Seup Lee (Tl, USA)
Na Ren (Zhejiang University, China)

10:50 1110 High-Performance GaN HEMTs on Single Crystalline AIN Templates with a 230 nm 522
Ultra-Thin Buffer and Al,0,/SiO, Passivation
Junbo Wang 1, Xiangdong Li 1, Long Chen 2, Ye Yuan 3, Tongxin Lu 3,4, Shuzhen You 1,
Lezhi Wang 2, Zilan Li 2, Jincheng Zhang 1, Xingiang Wang 3,4, Yue Hao 1
1 Xidian University, Guangzhou, China, 2 Guangdong Zhineng Technology, Guangzhou,
China; 3 Songshan Lake Materials Laboratory, Dongguan, China,; 4 Peking University,
Beijing, China

1110 11:30 Normally-off Schottky-Gate p-GaN HEMTs with Enhanced Irradiation Hardness 526

Tianyang Zhou 1, Feng Zhou 1, Quanyou Chen 2, Xiaofeng Lyu 3, Weizong Xu 1, Dong
Zhou 1, Fangfang Ren 1, Dunjun Chen 1, Yuanyang Xia 4, Leke Wu 4, Ke Wang 4, Yiheng
Li 4, Tinggang Zhu 4, Rong Zhang 1, Youdou Zheng 1, Hai Lu 1

1 Nanjing University, Nanjing, China; 2 China Academy of Engineering Physics,
Mianyang, China; 3 Zhejiang University, Hangzhou, China; 4 CorEnergy Semiconductor,
Suzhou, China

11:30  11:50 Suppression of hot-electron-Induced Dynamic R, Degradation in p-GaN Gate HEMT 530
Using Active Passivation and Virtual Body
Junjie Yang 1, Jingjing Yu 1, Yanlin Wu 1, Jiawei Cui 1, Han Yang 1, Xuelin Yang 1, Meng
Zhang 2, Bo Shen 1, Maojun Wang 1, Jin Wei 1
1 Peking University, Beijing, China; 2 Beijing University of Technology, Beijing, China

11:50 1210 Versatile Dynamic On-Resistance Test Bench for GaN Power Transistors with 534
Considerations for Soft and Hard Switching, Time-Resolved Test, Packaged and On-
Wafer Devices
Yunhong Lao 1, Mugin Nuo 1, Qian Zheng 1, Jiawei Cui 1, Junjie Yang 1, Sihang Liu 1, Bo
Shen 1, Meng Zhang 2, Maojun Wang 1, Jin Wei 1
1 Peking University, Beijing, China; 2 Beijing University of Technology, Beijing, China

1210 12:30 Comprehensive Study of Human-Body-Model Electrostatic Discharge on p-GaN Gate 538
Power HEMT with AlIGaN Barrier Spacers

Po-Yen Huang, Xue-Han Chen, Haoran Wang, Shawn S. H. Hsu, Roy K.-Y. Wong
National Tsing-Hua University, Hsinchu, Taiwan

12:30 14:00 Foyer
Lunch Break

14:00 15:40 GroBer Saal
Si High Voltage Devices

Chairs: Umamaheswara Vemulapati (Hitachi Energy, Switzerland)
Wentao Yang (Huawei, China)

14:00 14:20 A Novel MOS Controllable Stored-Carrier Diode (MOSD) for an Innovative Silicon 542
Power Device (i-Si)
Tomoyuki Miyoshi 1, Hiroshi Suzuki 1, Takashi Hirao 1, Yusuke Takada 1, Tomoyasu
Furukawa 1, Tsubasa Moritsuka 2, Masaki Shiraishi 2, Yusuke Kanno 3, Yasuhiko Kouno
3, Katsumi Ishikawa 3, Mutsuhiro Mori 3
1 R&D Group, Hitachi, Ibaraki, Japan,; 2 Hitachi Power Semiconductor Device, Hitachi,
Ibaraki, Japan, 3 Railway System Business Unit, Hitachi, Hitachinaka, Ibaraki, Japan
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1420 14:40 Bi-Directional Operation and Active E, Reduction of 2" Generation Back-gate- 546
Controlled IGBTs (BC-IGBTs)

T. Saraya 1, M. Fukui 1, Y. Kobayashi 2, K. Itou 1, T. Takakura 1, S. Suzuki 1, R. Gejo 3, T.
Sakano 2, T. Inokuchi 2, T. Matsudai 3, K. Takao 2, T. Hiramoto 1

1 The University of Tokyo, Tokyo, Japan, 2 Corporate R&D Center, Toshiba Corporation,
Kanagawa, Japan, 3 Toshiba Electronic Devices & Storage Corporation, Kanagawa,
Japan

14:40 15:00 Elucidation of New Turn-on Voltage Tail Phenomenon of IGBT and Improvement by 550
Dynamic-CSL Structure
Ryota Kuroda, Katumi Eikyu, Sho Nakanishi, Hitoshi Matsuura
Renesas Electronics, Hitachinaka, Ibaraki, Japan

15:00 15:20 Experimental and Theoretical Study on Failure Mechanism of Superjunction MOSFET 554
Under H3TRB Testing
Tong Zhou 1, Min Ren 1,2,3, Xin Zhang 2, Sigi Liang 1, Jianyu Zhou 1, Fang Zheng 2,
Rongyao Ma 2, Meng Pi 1, Zehong Li 1, Xinkai Guo 3, Bo Zhang 1
1 University of Electronic Science and Technology of China, Chengdu, China; 2 China
Resources Microelectronics, Wuxi, Jiangsu, China; 3 Guangdong Institute of Electronic
Information Engineering, University of Electronic Science and Technology of China,
Dongguan, Guangdong, China

15:20 15:40 Dynamic Charge Imbalance in Superjunction IGBTs: Design, Simulation, and 558
Experimental Validatiion
Tomohiro Tamaki 1, Atsufumi Inoue 1, Masayuki Furuhashi 1, Shiro Hino 1, Makoto
Hashimoto 2, Mitsuhisa Kawase 2, Yohei Sudo 2, Tsutomu Ogawa 2, Kazuyasu
Nishikawa 1
1 Advanced Technology R&D Center, Mitsubishi Electric Corporation, Amagasaki,
Hyogo, Japan, 2 Nisshinbo Micro Devices, Japan

15:40 16:10 GroBer Saal

Closing Session

Charitat Young Researcher Award and Best Poster Award
Nando Kaminski, General Chair
Ulrike Grossner, Technical Program Chair

Closing Remarks
Nando Kaminski, General Chair

ISPSD 2025 Announcement
Ichiro Omura, General Chair ISPSD 2025 (Kyushu Institute of Technology, Japan)
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