2020 International Symposium
on Semiconductor Manufacturing
(ISSM 2020)

Tokyo, Japan
15-16 December 2020

I E E E IEEE Catalog Number: CFP20SSM-POD
4 ISBN: 978-1-6654-4773-7



Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This Is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP20SSM-POD
ISBN (Print-On-Demand): 978-1-6654-4773-7
ISBN (Online): 978-1-6654-0364-1
ISSN: 1523-553X

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

proceedings



TABLE OF CONTENTS

A NEW SMART-MICROSYSTEMS AGE ENABLED BY HETEROGENEOUS INTEGRATION

OF SILICON-CENTRIC AND Al TECHNOLOGIES - MY PERSONAL VIEW .......ccccvoiiiiiiiiiiii,

Nicky Lu

HIGH- THROUGHPUT DIRECT ADAPTIVE IMAGING SYSTEM WITH NOVEL

MEASUREMENT TOOL FOR HETEROGENEQOUS INTEGRATION .......cccccoiiiiiiiiiie,

S. Majima, A. Hatano, S. Takada

ALN FILLER FOR HIGH THERMAL CONDUCTIVE RESIN MATERIALS ..o,

Yoshitaka Inaki, Hisamori Inagawa, Saiko Fujii, Isao Masada, Teruhiko Nawata, Yukihiro
Kanechika

RELIABILITY AND HIGH-FREQUENCY FILTER CHARACTERISTICS OF A LOW-LOSS

MATERIAL FOR 5G RF MODULES.........ccooiiiii e

Takenori Kakutani, Yuya Suzuki, Muhammad Ali, Serhat Erdogan, Mohanalingam
Kathaperumal, Madhavan Swaminathan

NI DIFFUSION BEHAVIOR AND BONDABILITY OF ELECTROLESS NIP/PDP/AU FILM .............

Akifumi Kurachi, Katsuyuki Tsuchida, Takatomo Kawai

AGEING MONITORING OF GAN TRANSISTORS USING RECURRENT NEURAL

NETWORKS ... .o e sa e b bbb sr e ar e are s

Florian Chalvin, Yoshinori Miyamae, Koki Sakamoto

CMP PROCESS OPTIMIZATION ENGINEERING BY MACHINE LEARNING........cccccooeviiinininine.

Yu Hsiang-Meng, Lin Chih-Chen, Hsu Min-Hsuan, Chen Yen-Ting, Chen Kuang-Wei, Tuung
Luoh, Yang Ling-Wu, Yang Tahone, Chen Kuang-Chao

ANALYSIS OF VISUALIZED COMPLEX REACTION NETWORK IN LOW- TEMPERATURE

MOLECULAR PLASMA L. .ottt ettt r ettt ar et r et nr et r e enns

Osamu Sakai, Yasutaka Mizui, Kyosuke Nobuto, Shigeyuki Miyagi

PREDICTING AND CONSIDERING PROPERTIES OF GENERAL POLYMERS USING

INCOMPLETE DATASET ...ttt bbbttt nn e nnesr e

Hitoshi Yamano, Hiroaki Shimizu, Shigehiko Kanaya, Tomoyuki Miyao, Aki Morita Hirai,
Naoaki Ono

DIGITAL TRANSFORMATION'S IMPACT ON SMART MANUFACTURING .......ccccoiiiiiniiinens

John Behnke

A STUDY OF THE CMOS IMAGE SENSOR SEMICONDUCTOR BUSINESS: FACTORS
MAINTAINING THE LONG- TERM MANUFACTURING TECHNOLOGY SUPERIORITY OF

IDIM COMPANIES ...ttt r et n et r et n et rn

Tetsuya Asami, Masaharu Tsujimoto

RECENT PROGRESS ON SPIN-ON INORGANIC MATERIALS. ...

Kazunori Sakai, Kazunori Takanashi, Tatsuya Sakai

FEATURE EXTRACTION FROM EQUIPMENT SENSOR SIGNALS WITH TIME SERIES

CLUSTERING AND ITS APPLICATION TO DEFECT PREDICTION.......ccciciiiiiiniiccnieecnreeennenes

Daisuke Hamaguchi, Tomonari Masada, Takumi Eguchi



QUALITY-ORIENTED STATISTICAL PROCESS CONTROL UTILIZING BAYESIAN
IMIODIELING ..o ittt ettt ettt ettt et e et e et e e bt et e e s e s bt e s et e s be e seeebeeateeateebt e st e e et e et e e st e ssbessbesbeesbeesreeseneneas 46
Kaito Date, Yukako Tanaka

ANOMALY DETECTION AND ANALYSIS BY A GRADIENT BOOSTING TREES AND
NEURAL NETWORK ENSEMBLE MODEL ........ccciiiiiiiiieieiee et eeae st ste e eneessesseseessessesnens 50
Takayuki Nishimura, Tanaka Hisanori

THE BENEFITS OF REAL-TIME CLOUD ANALYTICS IN SEMICONDUCTOR.......ccoceeeiieee e, 53
Gabe Villareal, Joe Lee

USING QUARTZ CRYSTAL MICROBALANCE TO PROVIDE REAL-TIME PROCESS
IMONITORING ...ttt ettt ettt e s e e te e s teesbe e s ee e eeemeeemeees e e es e e ebe et e enteasbeeneesreesbeeseeeneeanees 57
Hirofumi Tsuchiyama, Steven Lakeman

QUALITY CONTROL OF TRENCH FIELD PLATE POWER MOSFETS BY CORRELATION
OF TRENCH ANGLE AND WAFER WARPAGE .......cccocieitieiesseie sttt ssssenens 61
Hiroaki Kato, Toshifumi Nishiguchi, Saya Shimomura, Katsura Miyashita, Kenya Kobayashi

A STATISTICAL STUDY ON HIGHLY ACCURATE QUALITY PREDICTION FOR HIGH-
MIX LOW-VOLUME SEMICONDUCTOR PRODUCTS.......ccoiiiiiiiiisiesiei et 65
Kosuke Okusa, Toshiya Okazaki, Shunsaku Yasuda

AIl-FDC: AUTOMATED TOP DOWN SYSTEM FOR FAB WIDE PROCESS EQUIPMENT
HEALTH MONITORING ...ttt ettt ete e st ee e ebee s st e e sbte s sba e e abee s sbeeeebeeesaaesabeeesrbesaseeesbeeesreeesres 69
Richard Burch, Michael Keleher, Kazuki Kunitoshi

FDC BASED ON NEURAL NETWORK WITH HARMONIC SENSOR TO PREVENT ERROR
OF ROBOT ...tttk bbbk bbb b £ E R £ bR £ e b E £ E bR £ e £ e bbb bRt e b e b et b e bt bbbttt ne 72
Kenta Kamizono, Kazutaka Ikeda, Hiroaki Kitajima, Satoshi Yasuda, Tomoya Tanaka

SEASONING OPTIMIZATION BY USING OPTICAL EMISSION SPECTROSCOPY ......cccevcveviviiriieneene 76
Masahiro Shiga, Haruki Omine, Masaki Kitsunezuka, Hironori Moki, Yuki Kataoka, Takahito
Matsuzawa, Yasuhisa Suzuki, Yusuke Fukazawa, Tsuyoshi Makita, Kazuyuki Takasawa,

Takuo Yamamoto, Takao Funakubo

PLANNED MAINTENANCE SCHEDULE UPDATE METHOD FOR PREDICTIVE
MAINTENANCE OF SEMICONDUCTOR PLASMA ETCHER ......ccccviiiveieiseesse e 79
Shota Umeda, Kenji Tamaki, Masahiro Sumiya, Yoshito Kamaji

CHAMBER AND RECIPE- INDEPENDENT FDC INDICATOR IN HIGH - MIX
SEMICONDUCTOR MANUFACTURING.......coiiiiiiiieiriieiteeiee sttt 83
Satoshi Yasuda, Tomoya Tanaka, Masaki Kitabata, Yuko Jisaki

ETCHING CHARACTERISTICS OF PECVD-PREPARED SIN FILMS WITH CF4+/D, AND

CF4/H2 PLASMAS AT DIFFERENT TEMPERATURES .....coiiiiice et 87
Shih-Nan Hsiao, Thi-Thuy-Nga Nguyen, Takayoshi Tsutsumi, Kenji Ishikawa, Makoto Sekine,
Masaru Hori

STUDY ON MEASUREMENT METHOD OF MICROSCOPIC $\ZETA$ POTENTIAL........cccovevererreenee. 91
Yuichi Watanabe, Hirofumi lkawa, Shota Suzuki, Takeshi Isobe, Tatsuhiko Hirano, Kazumi
Sugai

PROCESS OPTIMIZATION OF TRENCH FIELD PLATE POWER MOSFETS WITH

SEQUENTIAL PHOSPHORUS-DOPED SILICON .....cocitiiiiiiiiiieieste et e sttt saesasresaesassesnesasse e 94
Kota Tomita, Tatsuya Shiraishi, Hiroaki Kato, Hiroyuki Kishimoto, Katsura Miyashita,
Kenya Kobayashi



AR/N-PLASMA SPUTTERING PRESSURE DEPENDENCE ON ELECTRICAL

CHARACTERISTICS OF HFON TUNNELING LAYER FORMED BY THE PLASMA

OXIDATION OF HFN FOR HF-BASED MONOS DIODES........ccccceitiiiiniseisieeesesesssesee e ssesenens
Jooyoung Pyo, Hiroki Morita, Akio lhara, Ohmi Shun-Ichiro

INVESTIGATION OF HIGH-K HFN MULTILAYER GATE DIELECTRICS FOR MISFET

FABRICATED WITH SI SURFACE FLATTENING ..ot 102

Akio lhara, Jooyoung Pyo, R. M. D. Mailig, Hiroki Morita, Shun-Ichiro Ohmi

STUDY ON ULTRA-TRACE METAL ANALYSIS IN ORGANIC SOLVENT BY RE-

DISSOLVED METHOD AND DIRECT METHOD .......ccciiiiiiiinrieseneeeenreese s 106

Hiromi Kimura, Noriko Tsujinaka, Toshimasa Katou

OPTIMIZATION OF MULTI-OBJECTIVE FUNCTION OF N-STEP HYBRID FLOWSHOP

SCHEDULING ..ot b et se bbbt e e e n e er s 110

Jia Lin, Tomoki Ono, Sho Morie, Qingxin Zhu, Yu Sasaki, Sumika Arima

TAKING ENGINEERING AUTOMATION TO THE NEXT LEVEL WITH ARTIFICIAL

INTELLIGENCE ...ttt bbbt h bbbt bbbt bt e e e b e an e 114

Peter Barar, Kim Kok Gan, Joe Lee

SMART INTEGRATED METROLOGY SAMPLING........ccciiiiiiii it s 118

Hirofumi Tsuchiyama, David Wizelman

MINIMIZATION OF CNN TRAINING DATA BY USING DATA AUGMENTATION FOR

INLINE DEFECT CLASSIFICATION ..ottt 122

Akihiro Fujishiro, Yoshikazu Nagamura, Tatsuya Usami, Masao Inoue

REDUCTION OF HARMFUL EFFECT DUE TO BY-PRODUCT IN CVD REACTOR FOR 4H-

SIC EPITAXY et se bbb 126

Yoshiaki Daigo, Toru Watanabe, Akio Ishiguro, Shigeaki Ishii, Mitsuhiro Kushibe, Yoshikazu
Moriyama

IMPACT OF PRECISE TEMPERATURE CONTROL FOR 4H-SIC EPITAXY ON LARGE

DIAMETER WAFERS ..ottt bbb et bbbttt e nn e nenrean e 130

Yoshiaki Daigo, Toru Watanabe, Akio Ishiguro, Shigeaki Ishii, Mitsuhiro Kushibe, Yoshikazu
Moriyama

IMPROVEMENT OF MULTI-LINES BRIDGE DEFECT CLASSIFICATION BY
HIERARCHICAL ARCHITECTURE IN ARTIFICIAL INTELLIGENCE AUTOMATIC

DEFECT CLASSIFICATION . ...ttt bbbt se bbbttt nn e nennean e 134

Bing-Sheng Lin, Jung-Syuan Cheng, Hsiang-Chou Liao, Ling-Wu Yang, Tahone Yang,
Kuang-Chao Chen

RAPID RESOLUTION OF PARAMETRIC FAILURES IN THE PROCESS DEVELOPMENT

PERIOD BY INTEGRATING DEVICE PHYSICS AND BIG DATA ..ottt 138

Takahiko Hashidzume, Takatoshi Yasui, Tomoya Tanaka

Author Index





