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Kodai Ozawa, Sho Nakanishi, Hiroshi Inagawa

Power Device Technology Department, Renesas Electronics, Ibaraki, Japan

A Superjunction MOSFET with Self-adjustable Electron Path for Low Reverse Recovery Charge.... 437
Tongyang Wang', Zehong Li'?, Ziming Xia', Yige Zheng', Jingcheng Feng!

IState Key Laboratory of Electronic, Thin Films and Integrated Devices, University of Electronic Science and Technology of China,
Chengdu, China

2Chonggqing Institute of Microelectronics Industry Technology, University of Electronic Science and Technology of China, Chongqing,
China
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Fabrication and Optimization of 1550 V Semi-Superjunction MOSFET with Ultra-low Specific
On-Resistance and Enhanced Switching Performance ... 441
Guoliang Yao'!, Ming Qiao'?, Bo Zhang'

!State Key Laboratory of Electronic, Thin Films and Integrated Devices, University of Electronic Science and Technology of China,
Chengdu, China

2Shenzhen Institute for Advanced Study, University of Electronic Science and Technology of China, Shenzhen, China

Thermal Analysis of Current Crowding in IGBTs under Stressful Operation

IN RESONANT CONVEITRT'S ..........omiiiiiiiiiiete ettt ettt b sttt e bt e st s e b et esese e seseseseneas 445
Conrad Ferrer!, Miquel Vellvehi!, Xavier Jorda!, Manuel Fernandez?, Sergio Llorente?, Xavier Perpifia!

!Power Devices and Systems (PDS) Group, Institute of Microelectronics of Barcelona, IMB-CNM (CSIC), Barcelona, Spain

°BSH Home Appliances Group, Zaragoza, Spain

Intelligent Design of Superjunction Devices Based on Physics-informed Neural Network..................... 449
Jing Chen'?, Huiyuan Li'*, Haiwei Tan'3, Zhekai Hu?, Jiafei Yao', Ziwei Hu'?, Ping Li*, Rongyao Ma*,

Wentong Zhang'?, Bo Zhang?, Yufeng Guo'*®

!College of Integrated Circuit Science and Engineering, Nanjing University of Posts and Telecommunications, Nanjing, China
2University of Electronic Science and Technology, Chengdu, China.

3National & Local Joint Engineering Laboratory for RF Integration and Micro-Packaging Technologies, Nanjing, China

“China Resources Microelectronics, Chongging, China

An improved TCAD simulation procedure for platinum-diffused silicon power diodes.......................... 453
Calvin Stephen'?, Sophie Ngo!, Greca Jean-Charles!, Luong Viét Phung?, Christophe Raynaud?, Dominique Planson?
ISTMicroelectronics, Discrete & Filter Division, Tours, France

2Univ Lyon, INSA Lyon, Université Claude Bernard Lyon I, Ecole Centrale de Lyon, CNRS, Ampeére, Villeurbanne, France

16:00 — 18:00
PK-P: Packaging Technologies 2 (Poster Session)

Thermal Management by Using Small-area Chips and Al-based Design Optimization

N STC MOAUIES ...ttt es 457
Teruyuki Ohashi!, Shun Takeda?, Eitaro Miyake?, Hiroshi Kono3, Tomohiro Iguchi*, Kazuya Kodani’, He Du!,

Yasunori Taguchi', Mitsuhiro Kimura', Hideyuki Nakagawa', Ryosuke lijima'

!Corporate Research & Development Center, Toshiba, Kawasaki, Japan

’Package & Test Technology Development Center, Toshiba Electronic Devices & Storage, Japan

34dvanced Semiconductor Device Development Center, Toshiba Electronic Devices & Storage, Japan

“Corporate Manufacturing Engineering Center; Toshiba, Japan

SInfrastructure Systems Research and Development Center; Toshiba Infrastructure Systems & Solutions, Japan

A Novel High-Performance Double-Sided Cooling SiC Power Module Based on Cu Sintering ............ 461
Haobin Chen'!, Haidong Yan', Kuang Sheng!'+?

!College of Electrical Engineering, Zhejiang University, Hangzhou, China

2Global Scientific and Technology Innovation Center, Zhejiang University, Hangzhou, China

Source Current Circulation Phenomenon and Suppression Method of High Voltage SiC Devices....... 465
Xinling Tang , Jingfei Wang, Xiaoguang Wei, Yaohua Wang, Jingzhi Chen, Yujie Du, Liang Wang, Hao Zhang
Beijing Huairou laboratory, Beijing, China

Non-Intrusive Online Junction Temperature Monitoring in Si and SiC Power MOSFETs.................... 469
Miquel Tutusaus', Xavier Perpifia!, Miquel Vellvehi', Manuel Ferndndez?, Sergio Llorente?, Xavier Jorda'

'Power Devices and Systems (PDS) Group, Institute of Microelectronics of Barcelona, IMB-CNM (CSIC), Barcelona, Spain

’BSH Home Appliances Group, Zaragoza, Spain
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Chip-level Interconnection Techniques for Chip Embedding Integration of SiC MOSFETs ................. 473
Emma Sola!, Mariana Raya', Philippe Lasserre?, David Sanchez!, José Rebollo', Miquel Vellvehi!, Xavier Perpifia!,
Xavier Jorda'

!Power Devices and Systems (PDS) Group, Institute of Microelectronics of Barcelona, IMB-CNM (CSIC), Barcelona, Spain

ZDeep Concept, Pau, France

A Novel Lifetime Prediction Method for Press Pack Devices Based on Fretting Wear ............................ 477
Xiaoguang Wei, Xinling Tang, Jianhui Liu, Jingfei Wang, Kefan Yu, Yujie Du
Beijing Huairou laboratory, Beijing, China

A GaN Power Module Using a Copper PCB with Integrated Liquid-Cooled Heat Exchanger ............. 481
Jingyuan Liang', Xuan Wang', Xiaoyun Zhang', Chun Yin Au Yeung', Andrei Catuneanu?, Matthew Birkett?,

Wai Tung Ng!

!The Edward S. Rogers Sr. Department of Electrical and Computer Engineering, University of Toronto, Toronto, Ontario, Canada
’Dana Canada, Advanced Technology and Research, Oakville, Ontario, Canada

16:00 — 18:00
SiC-P1: SiC Devices (Poster Session)

Study on Differences in Single-Event Leakage Current of Planar-Gate

and Asymmetric Trench-Gate SiIC MOSFETS ...........cccooooiii e 485
Xiaoping Dong'2, Mingmin Huang'?, Yao Ma'?, Zhimei Yang'?, Yun Li"2, Min Gong'*?

!College of Physics, Sichuan University, Chengdu, China

’Key Laboratory of Radiation Physics and Technology, Ministry of Education, Sichuan University, Chengdu, China

Impact of Bulk Defects on Reliability and Noise in 1200V SiC DMOSFETS ............cccccoooiiniiiiien, 489
Huamao Chen', Yu-Ting Chen?, Shih-Chiang Shen!, Chih-Hung Yen', Ju-Cheng Lin', Chih-Ming Lai
!Electronic and Optoelectronic System Research Laboratories, Industrial Technology Research Institute, Hsinchu, Taiwan
2Electrical Measurement Laboratories, Taiwan Semiconductor Research Institute, Hsinchu, Taiwan

Short Circuit Protection of Parallel SiC MOSFET Modules Based on Electro-thermal Design

with High-Temperature I-V Characteristics ... 493
Makiko Hirano, Kazuya Kodani, Akihisa Matsushita, Atsuhiko Kuzumaki

Corporate Research and Development Center, Toshiba, Tokyo, Japan

Study of a novel hybrid design with an IGBT and a SiC-MOSFET

in a fast-switching ANPC tOPOIOZY ..........ccocoiiiiiiiii et 497
Alexander Philippou, Thorsten Arnold, Martin Weidl, Max Falkowski, Franz-Josef Niedernostheide

Infineon Technologies AG, Neubiberg, Germany

Analysis on BVpss Outlier Chips and Screening Technology for 1.2 kV Automeotive SiC MOSFETs... 501
Jinying Yu, Jingjing Cui, Bao Hu, Jie Deng, Baocheng Yuan
Li Auto, Beijing, China

Influence of substrate and epi buffer on SiC bipolar degradation for different voltage classes

at high CUrTent IOVEIS. ... .....ccoiiiii e 505
Larissa Wehrhahn-Kilian!, Paul Salmen?, Michael Brambach'

!Infineon Technologies AG, Erlangen, Germany

2Infineon Technologies AG, Warstein, Germany

Impact of the SiC MOSFET Body Diode in Heavy Ion-Induced Single-Event Damage......................... 509
Leshan Qiu'?, Yun Bai', Jiale Wang'?, Yan Chen'?, Jieqin Ding®, Chengzhan Li*, Xinyu Liu'

!Institute of Microelectronics, Chinese Academy of Sciences, Beijing, China

2School of Integrated Circuits, University of Chinese Academy of Sciences, Beijing, China

3Zhuzhou CRRC Times Semiconductor, Zhuzhou, China
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A Physics-Based Fast Electro-Thermal Coupling Model for Wide-Temperature-Range

Junction Temperature Assessment in SiIC MOSFETS ... 513
Cheng Zhang'?, Wenyu Lu'2, Xuetong Zhou'?, Xinhong Cheng'?, Li Zheng'*?

The State Key Laboratory of Materials for Integrated Circuits, Shanghai Institute of Microsystem and Information Technology,
Chinese Academy of Sciences

2The Center of Materials Science and Optoelectronics Engineering, University of Chinese Academy of Sciences, Beijing, China

An analysis of UIS failure mechanism of 4H-SiC MOSFET in transition region.................ccccccccocoonne. 517
Chen Yan'2, Bai Yun', Li Chengzhan®, Wang Antao'2, Qiu Leshan'?, Tian Xiaoli', Tang Yidan', Wang Xinhua',

Liu Xinyu!

!Institute of Microelectronics of the Chinese Academy of Sciences, Beijing, China

2University of Chinese Academy of Sciences, Beijing, China

3Zhuzhou CRRC Times Semiconductor, Zhuzhou, China

Outperformance of Asymmetric 4H-SiC Superjunction Geometry Beyond the Optimal Limit
Of SYMMELIIic DIESIBI ...ttt b ettt st e st s et ese et sesesesenens 521

Daisuke lizasa, Hiroaki Shiraga, Seigo Mori, Yuki Nakano
Silicon Carbide Advanced Devices Development Division, ROHM, Kyoto, Japan

Impact of Vru instability in SiC for solid-state circuit breaker application...................c..ccooovinnin. 525
Enea Bianda!, Gioele Gregis?, Elena Mengotti', Gerd Schlottig!, Luca Raciti?, Thomas Masper?

'ABB Corporate Research Center, Baden-Diittwil, Switzerland

2ABB SpA, Bergamo, Italy

Measurement of Free-Carrier Density in a 1.2 kV SiC Schottky Diode
under OVerstress COMITIONS.................ooiiiiiiee ettt es s 529

Ferran Bonet, Oriol Avifi6, Xavier Jorda, Xavier Perpifia
Power Devices and Systems (PDS) Group, Institute of Microelectronics of Barcelona, IMB-CNM (CSIC), Barcelona, Spain

Demonstration of 1100 V 600 A/cm? 4H-SiC Lateral IGBT with Field Limiting Rings

Termination DeSIZI ............oooiiiiiii ettt 533
Mengyao Zhao', Jie Ma', Tianchun Nie', Qiwei Peng', Haowei Chen?, Runhua Huang?, Yu Huang?, Song Bai?,

Jiaxing Wei'!, Siyang Liu!, Long Zhang', Weifeng Sun'

School of Integrated Circuits, Southeast University, Nanjing, China

°Nanjing Electronic Devices Institute, Nanjing, China

A Study on Fault Prediction and Redundancy Control of Parallel SiC-MOSFETs ..............c.cccccccocooe.. 537
Naoki Takagi', Akira Tamakoshi?, Takahiro Hanyu?, Yoshitaka Iwaji®, Tetsuo Endoh', Yoshikazu Takahashi'

!Center for Innovative Integrated Electronic Systems, Tohoku University, Sendai, Japan

2Laboratory for Brainware Systems, Research Institute of Electrical Communication, Tohoku University, Sendai, Japan

3Department of Electrical and Electronic Engineering, Ibaraki University, Ibaraki, Japan

Dynamic Transconductance Extraction Method and Application in Medium-Voltage SiC Module..... 541
Jie Ren', Menghao Li!, Sideng Hu', Naoto Fujishima?, Haruhiko Nishio?

!College of Electrical Engineering, Zhejiang University, Hangzhou, China

2Semiconductors Business Group, Fuji Electric, Matsumoto, Japan

Negative Gate Bias Induced Vy, instability in SiC MOSFET: Role of Body Diode Conduction............. 545
Peixuan Wang'2, Yunhong Lao', Meng Zhang?, Youyi Yin', Hao Chang', Hengyuan Qi"%, Michael Lee?, Jack Chen?,
Tony Chau?, Jin Wei'

1School of Integrated Circuits, Peking University, Beijing, China

2College of Microelectronics, Beijing University of Technology, Beijing, China

3Alpha Power Solutions, Shanghai, China

The Latest Fabrication and Experimental Results of 1.2 kV Split-Gate 4H-SiC MOSFET
WIth P BUTTEr ..ottt 549

Yuzhi Chen, Chi Li, Zedong Zheng
Department of Electrical Engineering, Tsinghua University, Beijing, China
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Monolithic Integration of Lateral 4H-SiC MOSFET and Insulated-Gate Resistive Load

with Improved Linearity and High-Temperature Stability....................c.oooiii 553
Cheng Sung!, Pin-Shiuan Kuo?, Yu-Sheng Hsiao!, Wei-Cheng Lin?, Surya Elangovan?, Chia-Lung Hung?, Yi-Kai Hsiao?,
Hao-Chung Kuo'**, Chang-Ching Tu#, Tian-Li Wu!->¢

!Institute of Pioneer Semiconductor Innovation, National Yang Ming Chiao Tung University, Taiwan

2International College of Semiconductor Technology, National Yang Ming Chiao Tung University, Taiwan

3Semiconductor Research Center, Hon Hai Research Institute, Taiwan

‘Department of Electrical Engineering, National Central University, Taiwan

’Department of Photonics, National Yang Ming Chiao Tung University, Taiwan

SInstitute of Electronics and Department of Electronics and Electrical Engineering, National Yang Ming Chiao Tung University,
Taiwan

Investigation of Termination Soft Breakdown Mechanisms in 1700V-SiC MOSFETs

Under HTRB with Different TEMPeratures ................cococoooiiiiiiiiiiiiieee e 557
Wei-Chieh Hung', Hung-Ming Kuo!, Ting-Chang Chang'2, Po-Yu Yen!, Chun-Hung Chiang?, Bo-Yu Chen'

!Department of Physics, National Sun Yat-sen University, Kaohsiung, Taiwan

2College of Semiconductor and Advanced Technology Research, National Sun Yat-sen University, Kaohsiung, Taiwan

Application-relevant Measurement of the Input Capacitance of SiC Power MOSFETs ........................ 561
Michel Nagel, Anja K. Brandl, Manuel Belanche, Ivana Kovacevic-Badstiibner, Ulrike Grossner
Advanced Power Semiconductor (APS) Laboratory, ETH Zurich, Zurich, Switzerland

Effects of Proton Irradiation on SiC Power Devices with Various Edge Termination Structures......... 565
Sangyeob Kim!, Jeongtae Kim?#, Dong-Seok Kim?, Hyuncheol Bae?®, Gyuhyeok Kang*, Ogyun Seok!

!School of Electrical and Electronic Engineering, Pusan National University, Busan, Korea

’Korea Atomic Energy Research Institute, Gyeongju, Korea

3Electronics and Telecommunications Research Institute, Daejeon, Korea

“Department of Semiconductor System Engineering, Kumoh National Institute of Technology, Gumi, Korea

Data-Driven Multi-Objective Optimization of SiC Power MOSFETS..............ccccocooiiinnniiiccene 569
Anja K. Brandl', Ivana Kovacevic-Badstiibner!, Bhagyalakshmi Kakarla!, Roland Niemeier?, Ulrike Grossner!
!Advanced Power Semiconductor Laboratory (APS), ETH Zurich, Zurich, Switzerland

2Ansys Germany GmbH, Weimar, Germany

Reliability Testing of SiC MOSFETs in Different Power Cycling Operating Modes — Focusing
on the Challenges of Body Diode TeSting ................ccocooiiiiiiiiii e 573

Lukas Hein, Patrick Heimler, Georg Schubert, Josef Lutz, Thomas Basler
Chair of Power Electronics, Chemnitz University of Technology, Chemnitz, Germany

An In-Depth Investigation of Gate Ringing Induced by Total Ionizing Dose in SiC MOSFETs............ 577
Jiahao Hu, Xiaochuan Deng, Yinglun Wang, Tao Xu, Xuan Li, Bo Zhang
School of Integrated Circuit Science and Engineering, University of Electronic Science and Technology of China, Chengdu, China

Optimisation of the Fabrication of Sidewall-Implanted Trenches in a 3.3 kV SiC

Semi-Superjunction Schottky Barrier Diode .................c.ocoooiiiiii e 581
Arne Benjamin Renz!, Kyrylo Melnyk!, Nikolaos losifidis!, Richard Jefferies', Marco Zignale?, Patrick Fiorenza,
Luca Maresca’, Andrea Irace’, Fabrizio Roccaforte?, Neophytos Lophitis®, Peter Michael Gammon', Marina Antoniou!
!School of Engineering, University of Warwick Coventry, UK

2Istituto per la Microelettronica e Microsistemi — IMM-CNR Catania, Italy

3Department of Electrical Engineering and Information Technologies, University of Naples Federico II, Naples, Italy

YFaculty of Engineering and Technology, Cyprus University of Technology, Limassol, Cyprus

Novel 1.2kV 4H-SiC deep p-well one-channel MOSFET with asymmetric channel design.................... 585
Skylar deBoera', Seung Yup Jang!?, Adam Morgan?, Woongje Sung!

!College of Nanotechnology Science and Engineering, University at Albany, Albany, NY, USA

’NoMIS Power; Albany, NY, USA
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Comparative Analysis Between Monolithically Integrated 1.2kV Bi-Directional MOSFETs

and Bi-Directional JBSFETS .............c.ocoocoiiiiicce ettt 589
Stephen A. Mancini', Daixin Chen?, Seung Yup Jang', Andrew Binder®, Richard Floyd?, Robert Kaplar®, Jack Flicker?,
Stan Atcitty?, Justin Lynch', Adam J. Morgan*, Xiaoqing Song?, Woongje Sung'

!University at Albany, College of Nanotechnology Science and Engineering, Albany, NY, USA

2University of Arkansas, Department of Electrical Engineering and Computer Science, Fayetteville, AR, USA

3Sandia National Laboratories, Albuquerque, NM, USA

“NoMIS Power, Albany, NY, USA

Comparative Performance Evaluation and Analysis of High Voltage Superjunction,

Charge-Balanced, and Conventional 4H-SiC DMOSFETs at Cryogenic and High Temperatures....... 593
Zhaowen He!, Reza Ghandi?, Collin W. Hitchcock?, Stacey Kennerly?, T. Paul Chow'

!Rensselaer Polytechnic Institute, Troy, New York, USA

°GE Aerospace, Niskayuna, New York, USA

Investigations on SiC LIGBT with Floating Field-Limiting Rings

and Injection Enhancement Effect ... 597
Moufu Kong', Hongfei Deng', Mingliang Yang!, Yingzhi Luo!, Zhaoyu Ai', Bingke Zhang?

IState Key Laboratory of Electronic, Thin Films and Integrated Devices of China, University of Electronic Science and Technology of
China, Chengdu, China

2Power Device Research and Development Centre, Leshan Share Electronic, Leshan, China

Capacitance Degradation of SiC MOSFETs under Dynamic Reverse Bias Stress:

Displacement Current-Induced Charge Injection and JFET Design Optimization................................. 601
Zhaoxiang Wei, Zhaokuan Liu, Guozhi Zhen, Junhou Cao, Hao Fu, Jiaxing Wei, Siyang Liu, Weifeng Sun

National ASIC System Engineering Research Center, School of Integrated Circuits, Southeast University, Nanjing, China

16:00 — 18:00
SiC-P2: Gallium Oxide Devices (Poster Session)

Enhancing the Performance and Reliability of Large-Area -Ga;O3 Schottky Barrier Diodes

via Two-Step OXygen ANNEALING ............ccocooiiiiiiiiie ettt 605
Jinyang Liu, Yuanjie Ding, Qiuyan Li, Shu Yang, Zheyang Zheng, Guangwei Xu, Shibing Long

University of Science and Technology of China, Hefei, China

Kilovolt-Class B-Ga,O3 Multi-Fin-Channel Diodes with Ohmic-Contact Anode..................cccocoorieinne. 609
Gaofu Guo'?, Xiaodong Zhang', Chunhong Zeng!, Tiwei Chen'!, Dengrue Zhao'?, Zhili Zou', Zhucheng Li', Li Zhang!,
Zhongming Zeng', Xiangi Dai?, Baoshun Zhang'

!Nanofabrication facility, Suzhou Institute of Nano-Tech and Nano-Bionics, Chinese Academy of Sciences (CAS), Suzhou, Jiangsu,
China

2School of Physics, Henan Normal University, Xinxiang, Henan, China

Investigation of f-Ga,0; Power Diodes with Failure Voltage of 300 V under LET

OF 82 IMIEV "CIMP/IING ..ot seer e 613
Song He!, Jinyang Liu!, Guangwei Xu!, Weibing Hao!, Tianqi Wang?, Xuanze Zhou', Shu Yang!, Shibing Long'
!University of Science and Technology of China, Hefei, China

2Harbin Institute of Technology, Harbin, China

Over 3 kV Vertical Mo/B-Ga,0O; Trench-HJBS Diode with Low Turn-on Voltage of 0.66 V ................... 617
Qiuyan Li, Jinyang Liu, Zhao Han, Weibing Hao, Guangwei Xu, Shibing Long
University of Science and Technology of China, Hefei, China

Monolithic Integrated p-Ga,Os Inverters Based on Charge Trapping Layer E-mode MOSFETs........ 621
Mujun Li!, Xiaohui Wang!, Yang Jiang!?, Fangzhou Du!, Haozhe Yu!, Qing Wang!, Hongyu Yu'3

School of Microelectronics, Southern University of Science and Technology, Shenzhen, China

’Department of Electrical and Electronic Engineering, The University of Hong Kong, Pokfulam Road, Hong Kong

3School of integrated Circuit, Shenzhen Polytechnic University, Shenzhen, China
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Degradation Mechanisms of f-Ga,O3; SBD Associated with Proton Irradiation-Induced Defects........ 625
Wenzhang Du', Yuangang Wang’, Junfeng Yu!, Junyan Zhu', Xinbo Zou?, Liang Li*, Debin Zhang®, Yiwu Qiu®,
Xinjie Zhou®, Tao Wang®, Zhihong Feng’, Hongping Ma?®, Qingchun Zhang®, Wei Huang?, Chunlei Wu!,

David Wei Zhang!

Shanghai Institute of Intelligent Electronics & Systems, School of Microelectronics, Fudan University, Shanghai, China
2School of Integrated Circuits, Jiangnan University, Wuxi, China

3School of Information Science and Technology (SIST), ShanghaiTech University, Shanghai, China

4School of Electronic Information Engineering, Suzhou Vocational University, Suzhou, China

SShanghai Institute of Space Power-Sources, Shanghai, China

SWuxi Microelectronics Scientific and Research Center, Wuxi, China

"National Key Laboratory of Solid-State Microwave Devices and Circuits, Shijiazhuang, Hebei, China

8School of Academy for Engineering & Technology, Fudan University, Shanghai, China

Comparative Study on Transient Thermal Resistance for f-Ga,O3; SBDs
with Junction-Side Cooling Implementation ...................cococooiiiiiiii s 629
Shuhei Fukunaga', Tsuyoshi Funaki', Jun Arima?, Minoru Fujita?, Jun Hirabayashi?

!Graduate school of Engineering, Osaka University, Osaka, Japan
2Advanced Products Development Center Technology & IP HQ, TDK, Chiba, Japan

Self-Aligned Gate Technology for N-Ion-Implanted B-Ga;O3; UMOSFET ... 633
Xuanze Zhou, Qi Liu, Guangwei Xu, Shibing Long
University of Science and Technology of China, Hefei, China

High-Voltage Ga,Os Vertical Schottky Barrier Diode With Suspended Field Plate Assisted

Shallow Mesa Termination .................ccooiiiiiiiiiiieeee ettt s st s st s s s eeee 637
Desen Chen', Xiaorui Xu', Yicong Deng', Xueli Han?, Zhengbo Wang?, Duanyang Chen?, Hongji Qi?, Xiaogiang Lu',
Haizhong Zhang!

!College of Physics and Information Engineering, Fuzhou University, Fuzhou, China
’Key Laboratory of Materials for High Power Laser, Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences,
Shanghai, China

Investigation of Oxygen Vacancies and Reverse Leakage Suppression in High-Breakdown

Vertical Ga;03/4H-SiC Schottky Rectifiers ... 641
Ji-Hyun Kim, Soo-Young Moon, Geon-Hee Lee, Tac-Hee Lee, Seung-Hyun Park, Sang-Mo Koo

Department of Electronic Materials Engineering, Kwangwoon University, Seoul, Korea

Switching Reliability of NiO/GaO3 Bipolar Junction Evaluated by a Circuit Method ......................... 645
Hehe Gong!, Xin Yang!, Zineng Yang!, Yuan Qin?, Jiandong Ye?, Yuhao Zhang!

!Department of Electrical and Electronic Engineering, The University of Hong Kong, Hong Kong, China

2Center for Power Electronics Systems (CPES), Virginia Tech, Blacksburg, USA

3School of Electronic Science and Engineering, Nanjing University, Nanjing, China

Monolithic Integration of Enhancement- and Depletion-mode MOSFETs
Based on Heteroepitaxial e-Ga,O; for Power ICs ...
Shengheng Zhu, Linxuan Li, Tiecheng Luo, Weiqu Chen, Chenhong Huang, Xifu Chen, Zimin Chen, Yanli Pei,

Gang Wang, Xing Lu

State Key Laboratory of Optoelectronic Materials and Technologies, School of Electronics and Information Technology, Sun Yat-sen
University, Guangzhou, China

Reliability of B-Ga.Os Schottky Barrier Diodes with a High Breakdown Voltage

OF 297 KV At 473 K ...ttt 653
Guangwei Xu, Weibing Hao, Shibing Long

University of Science and Technology of China, Hefei, China
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8:40 - 10:20
HV-2: Multi-Gate Technology and SJ Devices
Chairs: Ayanori Gatto (Mitsubishi Electric, Japan), Craig Fisher (Vishay, UK)

8:40 - 9:00

A New Dimension of Hybrid Switches: Dual-gate IGBT and SiC MOSFET

With Coordinated Gate CONTIOL ..................ooiiiiiiiiee ettt senan 657
Roman Baburske, Alexander Philippou

Infineon Technologies AG, Neubiberg, Germany

9:00 - 9:20
Negative Gate Capacitance-Free Split-Gate-Resistance-Separation CSTBT™
for Ultra-Low SWitChing LLOSS...........ccccoiiiiiiiii e 661

Kazuya Konishi, Koyo Matsuzaki, Kohei Onda, Kohei Sako, Shinya Soneda
Advanced Technology R&D Center, Mitsubishi Electric, Hyogo, Japan

9:20 - 9:40

Carrier-extraction Mechanism for MOS-controllable Stored-carrier Diode (MOSD).................cc.c...... 665
Hiroshi Suzuki', Yujiro Takeuchi!, Yusuke Takada', Takashi Hirao!, Tsubasa Moritsuka?, Masaki Shiraishi?, Tetsuo Oda?,
Tomoyasu Furukawa?

Research & Development Group, Hitachi, Ibaraki, Japan

’Minebea Power Semiconductor Device, Ibaraki, Japan

9:40 —10:00

Next-Generation Superjunction Power Device with Trench Sidewall Doping....................c.coooiiiie. 669
Chia Liang Liao'3, Lucio Renna?, Voon Cheng Ngwan!, Clelia Galati?, Natalia Spinella, Giuseppe Longo?,

Francesco Patane?, Gianfranco Di-Stefano!, Jian Xin Zheng?, Ning Xiang?

ISTMicroelectronics, AMK, Singapore

2STMicroelectronics, Catania, Italy

3Singapore Institute of Technology, Singapore

10:00 — 10:20

Switching Loss Reduction in Superjunction IGBTs via Analysis of Vertical Charge Imbalance........... 673
Tomohiro Tamaki', Atsufumi Inoue', Shiro Hino', Kazuyasu Nishikawa', Makoto Hashimoto?, Mitsuhisa Kawase?,
Yohei Sudo?, Tsutomu Ogawa?, Tatsuro Watahiki'

!Advanced Technology R&D Center, Mitsubishi Electric, Hyogo, Japan

2Nisshinbo Micro Devices, Japan

10:50 — 12:30
SiC-3: Novel Devices and Ruggedness of SiC
Chairs: Cheng-Tyng Yen (Fast SiC Semiconductor, Taiwan), Takaaki Tominaga (Mitsubishi Electric, Japan)

10:50 — 11:10

First Demonstration of SiC MOSFET with Monolithically Integrated Short-Circuit Protection ......... 677
Shinichi Kimoto!, Tatsunori Sakano?, Ryosuke Iijima?, Mitsuo Okamoto'

! Advanced Power Electronics Research Center, National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan
2Corporate Research & Development Center; Toshiba, Kanagawa, Japan

11:10 - 11:30
Monolithic SiC Smart Power IC with Over-Temperature Protection ....................cococooooiniiiiiinniins 681

Mitsuo Okamoto, Atsushi Yao, Hiroshi Sato
Advanced Power Electronics Research Center, National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan
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11:30 - 11:50

Experimental Demonstration and Analysis of 4.5kV Bidirectional Superjunction

Power DMOSFETS iN dH-SHC ..ot 685
Zhaowen He!, Reza Ghandi?, Collin W. Hitchcock?, Stacey Kennerly?, T. Paul Chow'

Rensselaer Polytechnic Institute, New York, USA

°GE Aerospace, New York, USA

11:50 - 12:10

Impact of bottom p-well grounding resistance on unclamped inductive switching ruggedness

Of SHC trench MIOSFETS.........coiiiiiiiiic ettt 689
Katsuhisa Tanaka!, Yuji Kusumoto', Hideyuki Hasegawa', Hiroshi Kono', Kenya Sano?

! Advanced Semiconductor Device Development Center, Toshiba Electronic Devices & Storage, Hyogo, Japan
2Semiconductor Division, Toshiba Electronic Devices & Storage, Hyogo, Japan

12:10 - 12:30

The Accurate AC BTI Prediction of SiC Power MOSFETs by Comprehensive Understanding
of Physical Mechanism Basic Vth Instability Phenomena
Tetsuya Yoshida!, Katsumi Eikyu!, Keiichi Maekawa!, Hideki Aono', Tsunenobu Kimoto?

Renesas Electronics, Ibaraki, Japan
’Department of Electronic Science and Engineering, Kyoto University, Kyoto, Japan

14:00 - 15:20
GaN-3: Novel GaN Power Device and Technologies 2
Chairs: Dong Seup Lee (Texas Instruments, USA), Hiroyuki Handa (Panasonic Holdings, Japan)

14:00 — 14:20

A Hybrid-Source Double-Channel p-GaN Gate AlGaN/GaN HEMT Featuring Suppression
of Buffer Trapping Effects on Both Forward and Reverse Conductions
Xiaotian Tang'?, Zhongchen Ji'2, Qimeng Jiang'?, Sen Huang'?, Xinguo Gao!, Ke Wei"
!Institute of Microelectronics of the Chinese Academy of Sciences, Beijing, China

2University of Chinese Academy of Sciences, Beijing, China

, Xinhua Wang'?, Xinyu Liu'?

14:20 — 14:40

p-GaN Gate HEMT with the Buffer Hole Compensation Layer for Achieving

Repetitive Avalanche-like Breakdown Capability ................c.cococoiiiiiiiii e 701
Cheng Yu!, Wanjun Chen'!, Fangzhou Wang?, Zhuocheng Wang', Xiaochuan Deng', Guojian Ding?, Zheyu Huang',
Yang Wang?, Haigiang Jia>*, Hong Chen?, Bo Zhang!

IState Key Laboratory of Electronic, Thin Films and Integrated Devices, University of Electronic Science and Technology of China,
Chengdu, China

2Songshan Lake Materials Laboratory, Dongguan, China

3Institute of Physics, China Academy of Sciences, Beijing, China

14:40 — 15:00

Vth Adjustable p-Channel GaN FinFET For Complementary Logic Integration ................................... 705
Maolin Pan'!, Hai Huang!, Xin Hu', Yifei Zhao!, Yannan Yang', Saisheng Xu!, Min Xu'?

!State Key Laboratory of ASIC and System, Shanghai Institute of Intelligent Electronics & Systems, School of Microelectronics,
Fudan University, Shanghai, China

2Shanghai Integrated Circuit Manufacturing Innovation Center, Shanghai, China

15:00 — 15:20

GaN/SiC-based Polarization Superjunction Hybrid HEMTs (PSJ-hyHEMTs)

on Vicinal Off-angle STC ...ttt 709
Akira Nakajima, Hirohisa Hirai, Yoshinao Miura, Kazutoshi Kojima, Tomohisa Kato, Shinsuke Harada

Advanced Power Electronics Research Center, National Institute of Advanced Industrial Science and Technology, Tsukuba, Japan
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