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Optical Lithography & Advanced Patterning Technology
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P1 Evolution of Talbot lithography based on self-imaging
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Takashi Sato, Akiko Yamada, Takeshi Suto, Ryoichi Inanami, Kazuto Matsuki, and Shinichi Ito (Toshiba Memory)
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Evaluation of Micro-Lens Arrays Fabricated Using Lithographically Printed Concave Resist Patterns
TEA BT, VWA BF5, fEK BEZ T (BREREHX)
Toshiyuki Horiuchi, Noa Kobayashi, and Ryunosuke Sasaki (Tokyo Denki Univ.)
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Isotropic atomic-layer etching of tungsten using formation and desorption of tungsten fluoride
TEE AN, TR BT SR SRR AR EZ A B R B A1 ARES 1R B (Bsz'. BIIHTY &X0)
Kazunori Shinoda®, Yuko Hanaoka?, Nobuya Miyoshi?, Hiroyuki Kobayashi®, Kohei Kawamura?,
Masaru Izawa?, Kenji Ishikawa®, and Masaru Hori® (Hitachi!, Hitachi High-Tech.?, Nagoya Univ.%)
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Machine Learning of etching profile and recipe data for optimization of nano-scale plasma process
AER s, P 8RN A)ll B, /B BT, AHF ZA EBR 8 (H3i1)
Takeshi Ohmori, Hyakka Nakada, Masayoshi Ishikawa, Naoyuki Kofuji, Tatehito Usui, and Masaru Kurihara (Hitachi)
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Evolutional OPC as DTCO : OPC Shot Counts Optimization on SPT Mask Technology
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Kazuya Kadota (Nanoscience Lab.)

Directed Self-Assembly (DSA) & Resist Materials

P6  Wet etch challenges for wide-range directed selfassembly
Rl FEtL A SEL B Tl R E LA BETA &8 AR
(SCREENTZI>474—-YU1—3a> Xt EFHR-INT42FR?)
Chisayo Nakayama®, Masahiko Harumoto?, Yuji Tanaka', Masaya Asai,

Kimiko Yamamoto?, and Kazuyo Morita? (SCREEN?, Oji Holdings?)
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P7 Investigations on EUVL metal resist dissolution behavior using in situ high speed atomic force microscopy
TIYIR T3kT Y7 Uv>, HE #EF (EIDEC)
Julius Jseph Santillan and Toshiro Itani (EIDEC)
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Characterization of metal resist for EUV lithography using Infrared Free Electron Laser
Bim =L ) TR S &2 f®l 1 T2UUR YO Ur A HE e (FERIK EIDECY)
M. Toriumi®, T. Kawasaki!, T. Imai®, K. Tsukiyama®, J. J. Santillan?, and T. Itani? (Tokyo Univ. Sci.!, EIDEC?)
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Resist-polymer ablation by Mid- Infrared-Free-Electron Laser
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M. Toriumi, T. Kawasaki, M. Araki, T. Imai, and K. Tsukiyama (Tokyo Univ. Sci.)
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Development of new polyphenols applied to spin-on carbon hardmask with characteristics of high-heat resistance and good planarization
BN ER (ZEAREE)
Junya Horiuchi (Mitsubishi Gas Chemical)
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Synthesis of Metal Nanoparticle and Patterning in Polymeric Films Induced by Electron Beam
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Hiroki Yamamoto®, Takahiro Kozawa?, Seiichi Tagawa?, Jean-Louis Marignier®,
Mehran Mostafavi®, and Jacqueline Belloni® (QST!, Osaka Univ.2, Univ. Paris Sud®)
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The elucidation of radiation-chemical reaction mechanism on ligands of metal resists
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TIUIR YIFvSS FE BEP, 28 F30T (BRk. 31X EIDECY)
Teppei Yamada®, Satoshi Ishihara®, Hiroki Yamamoto®, Yusa Muroya®, Shinichi Yamashita?
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Julius Joseph Santillan®, Toshiro Itani®, and Takahiro Kozawa® (Osaka Univ.!, UTokyo?, EIDEC?)
New patterning method with Photo-induced Surface Control Materials (PISC)

Al BE FE 5635, 80 F0HE 7O T, =il 8% (JSR)

Satoru Ishikawa, Mitsuhiro Wada, Kazuo Kawaguchi, Hitoshi Hamaguchi, and Keisuke Kuriyama (JSR)

Nanoimprint Lithography (NIL)
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Material Development for High Throughput Nanoimprint Lithography

R (BREZXEY)
Kei Kobayashi (Toshiba Memory)
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Process Control Technology for Nanoimprint Lithography
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Hirotaka Tsuda (Toshiba Memory)
Performance of a nanoimprint mask replication system
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BRER 1IE (F1)2)
Tadashi Hattori (Canon)
A novel resist system for enhanced resist spreading in nanoimprint lithography
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Tomohiro Saito (Canon)
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E-Beam, Metrology, and Mask Technology
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Dry etching technologies for Cr film
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Takashi Miyamoto, Yoshinori Iino, Shunpei Kodama, Yoshie Okamoto, Kazuki Nakazawa,
Makoto Karyu, Hideaki Terakado, Hiroki Shirahama, Hirotsugu Ita, Tomoaki Yoshimori,
Hidehito Azumano, Makoto Muto, Munenori Iwami, and Kei Hattori (Shibaura Mechatronics)
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Manufacturing Challenges for Curvilinear Masks
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Masakazu Hamaji!, Yasuaki Horima®, Shuichiro Ohara®, Christopher Spence?, Quan Zhang?,
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Vincent Shu?, Been-Der Chen?, and Stanislas Baron? (NCS!, ASML US?)
Sub-surface Imaging with Pulse Electron Microscope for Layer to Layer Overlay Metrology

29 BN HL &% ER A BE R2% 8R 2% A B (B3 B3HTY)

Natsuki Tsuno', Osamu Inoue?, Kazuhisa Hasumi?, Muneyuki Fukuda?,
Hideyuki Kazumi?, and Yoshinobu Kimura® (Hitachi, Hitachi High-Tech.?)
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Improving SEM image quality using wavelet transform and convolutional neural networks
HE FiE, Bhal =58 (BRKX)
Yoshihiro Midoh and Koji Nakamae (Osaka Univ.)
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Exposure characteristics of positive tone electron beam resist containing p-chloro-a-methylstyrene
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Kenta Tamaru?, Yukiko Kishimura®, Hironori Asada’, and Minako Iwakuma? (Yamaguchi Univ.!, NIT, Miyakonojo College?)

Extreme Ultraviolet Lithography (EUVL)
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EUV Mask with Advanced Hybrid Black Border Suppressing EUV and DUV OOB Light Reflection

D RK, 58 &, B BT /T B,/ U (CAREDRY)
Genta Watanabe, Toru Komizo, Norihito Fukugami, Yutaka Kodera, and Toshio Konishi (Toppan Printing)
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Nb/Si Multilayer Mirror for High Power EUV Light
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Satoshi Ichimaru?, Masatoshi hatayama®, Masaharu Nishikino?, Masahiko Ishino?, and Hiroo Kinoshita® (NTT-AT!, QST?, Univ. Hyogo®)
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P25 Fabrication of High-Aspect-Ratio Transmission Grating Using DDR process for 10-nm EUV Resist Evaluation by EUV
Interference Lithography
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Mana Yoshifuji, Shota Niihara, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)
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P26 Development of Absorption Coefficient Measurement Method of EUV Resist

IR B, [RH £5., B #X (BRX)
Shota Niihara, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)
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Development of a VUV Reflectometer for Out-of-band optical-property measurement of EUV lithography (2)
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Fuki Sato, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)
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R&D Support Program
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“Nanofabrication Platform”, Nanotechnology Platform, MEXT
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Yasunobu Onishi*, Naonobu Shimamoto®, Mikio Matsumoto?, and Kazushi Tomii® (Utokyo', Kyoto Univ.?)



