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Optical Lithography & Advanced Patterning Technoloqy
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Reduction of LER/LWR through Resist Optimization and Widening of Laser Spectral Width: Process
Window Acquisition

INVRR R, RS R, B e, BRI 11, M 5AR1, BB M2, TIT B#2,

RFE—2 HAR#ES2 (1. ¥H7+ b2, 2. FRIESH)
T. Kobayashi1, K. Fujii1, T. Komaki1, T. Kumazaki1, K. Kakizaki1, H. Chiu2, R. Yasue2, Y. Mukai2,
Y. Suzuki2 (1. Gigaphoton Inc., 2. Sumitomo Chemical Co., Ltd.)

Reducing Power Consumption of Excimer Lasers to Cut Greenhouse Gas Emissions in Lithography
Processes

Takuya Ogawa, Youichi Yamanouchi, Youichi Sasaki, Makoto Tanaka,
Tsukasa Hori, Kouji Kakizaki (Gigaphoton.Inc)

Excimer laser gas usage reduction technology for semiconductor manufacturing

Ryouta Kujira, Takeru Niinuma, Masanori Yashiro, Hiroyuki Nogawa, Hiroshi Umeda, Katsuhiko Wakana,
Satoshi Tanaka and Hiroaki Nakarai.(Gigaphoton.Inc)

Resist Materials
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FEBINICEDAINA XA RLOR FOEBRIY SR MEET
Probing Latent-image Contrast in Metal Oxide Resists by Density-Based Analysis

REETF EREILY FOVAMEE)
Kayoko Cho (Tokyo Electron Kyushu Ltd.)

BN —VBFE—LY YT ST 1 &EL
Electron Beam Lithography Validation of a New Resist Development for Ultra-Fine Patterns

R onY (ERILY ~OUAMER)
Hikari Tomori (Tokyo Electron Kyushu Ltd.)

BEEBREEFINVPHSERDAREHICSAH2E
The effect of bases and acid generators on the dissolution kinetics of PHS thin films

WIEX, AAHE1, RESERE, §FFM, hEEH2, MNERER
(1. KBRKZ EXBEMRM. 2. RRIGEIEKKX 1)

Kihiro Hurukawa1, Yuki Ishimaru1, Arisa Matsuo1, Takahiro Kozawa1, Takuya lkeda2,
Yoshitaka Komuro2 (1. SANKEN, The University of Osaka, 2. Tokyo Ohka Kogyo)
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Radiation chemistry of organogermanium

BEWOE, BHAR1, EEME, HEZ, ATEET2, E4XEE2, IITE-3

(1. RKIRKZ EXFEMRA. 2. RFESHIE. 3. REKF)
Sayaka Oshitani,1 Shotaro Fuku1, Yusa Muroya1, Takahiro Kozawa1, Kohei Machida2,
Satoshi Enomoto2, Shinichi Yamashita3

(1. SANKEN, The University of Osaka, 2. Toyo Gosei, 3. The University of Tokyo)

REFHFZECRBAFAVEUVHITIIREAL DR FORGEE
Developability of lodine-Based Resists for EUV Lithography Using Surfactant-Containing Developers



IMSIRE T, NEER, JEPER, MR, BAHE2, BiEFA2
(1. ZEHRLE, 2. KIRKZH)

Rihaku Ojima1, Takeru Koguma1, Junya Horiuchi1, Masatoshi Echigo1, Yuki Ishimaru2,
Takahiro Kozawa2 (1. Mitsubishi Gas Chemical Co, 2. SANKEN, The University of Osaka)
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P9 Machine learning-based optimization of new thinner formulations for next-generation EUV
EHER, MRAME, SRS, PIRGE, BEREN SEAREDR)
Takumi Okada, Kakeru Konagaya, Yuto Suzuki, Emi Nakano, Masatoshi Echigo
(Mitsubishi Gas Chemical Co)
p1o HMDSREZNDSO,REI=H1157 »E=T7RAEI-HT S8

Examination of ammonia adsorption on SiO2 surface after HMDS treatment

Fi& B, TRT/AY QLT R2, MR X1, R XR1, HU L 3T2 =15 H1
(1.SCREENt 2> 449 4—v1)a—2 32X, 2.SCREEN SPE KA v)

Keisuke Fugane1, Esteban Marques2, Takehiro Wajiki1, Shigehiro Goto1, Karim Huet2,
Tsuyoshi Mitsuhashi1 (1. SCREEN Semiconductor Solutions, 2. SCREEN SPE Germany GmbH)

Nanoimprint Lithography (NIL)

Laser-assisted direct glass imprinting 123 7% 75 A D FE) & %

P11 Glass flow and fracture mechanisms in laser-assisted direct glass imprinting

JtH f*1,2, R E£M1, PE BZz1 (1. REK%E, 2. AGC)
Takehiro Mitsuda1,2, Keisuke Nagato1, Masayuki Nakao1 (1. The University of Tokyo, 2. AGC Inc.)
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P12 High refractive index resins with excellent photostability for nanoimprint applications

g iR, BEER. WKW —%, AR #HF (NTTAT)
Ryo Kato, Shinji Hino, Kazumi Yamauchi, Yuko Kawajiri (NTT AT)
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P13 Measurement of the curing process of nano-thickness photocurable liquid films using nano-rheometer

BB SEIR1, Rk fROKERT, FBIE 1, I B2, 8K GRS, BY 23, R B8, R BER1 (1. BHEKXFE, 2
BIELKZE, 3.¥V/ V)

Lianhong Lang1, Shintaro ltoh1, Kenji Fukuzawa1, Masaru Nakagawa2, Ryohei Suzuki3, Junichi Seki3, Naoki

Azuma1, Hedong Zhang1 (1 Nagoya University, 2 Tohoku University, 3 Canon)

(1) Nagoya University, (2)Tohoku University,(3)Canon Inc.
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Overlay Detection Method for Multiple Nanoimprint Lithography by Visible Spectroscopy
using Silicon Nanodisk Array
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Tomoya Oshikiri, Tomoki Kawase, Hiromasa Niinomi, and Masaru Nakagawa (Tohoku University)

BFRIL—RT—LBERICEYERLEZ=ZRTLPRA PR E—FE— )L FZRA:
P15 F/4>F)vrFoER
NIL process using a photopolymer master mold fabricated by grayscale lithography

K B, 'l kR, £ HEA, @ LT, F A2, KX %2, 2K H52, E 851
(1. EREBPRE, 2. ZH{bEHhAE4)

S. Nagamatsu1, T. Maekawa1, L. Xiang1, J. Lee2, K. Otsuka2, H. Miyao2, T. Amemiya1
(1. Institute of Science Tokyo, 2. Mitsui Chemicals, Inc.)

E-Beam, Metrology, and Mask Technology
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P16 Resist Heating Effect Correction in Multi-beam Mask Writer MBM-4000
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B+ &z, 8k X, EE A, pL ECZ (Z2a—2JL7To/09-)
Haruyuki Nomura, Kenta Fukuoka, Toshihiro Saga, Takahito Nakayama (NuFlare Technology, Inc.)

LAY—/— R4 bRV MITFHRER Y Y 2—2 3 D OREE
Validation of a New Metrology Solution for Main-flow Legacy Photomasks

A SRARM, B ER1, MES BE1, O EA1 A B2, J)I ZEE,
Magnus Ho6k2, Peter Henriksson2, Jenny Moéller2, Mikael Wahlsten2, Xueying Hai2,
it EE3, ha $1E3, =H =3, 7k A3, A @43
(1. KABAEIRI, 2. MycronicAB, 3. ¥4 4 B =v ¥ T4/ OB o—XthAK4)
Sotaro Hosoya1, Nobuaki Fujii1, Masayuki Kagaya1, Masaharu Nishiguchi1, Yuji Machiya1,
Shingo Yoshikawa1, Magnus Hok2, Peter Henriksson2, Jenny Mdéller2, Mikael Wahlsten2,
Xueying Hai2, Masayoshi Kita3, Takeru Nakaya3, Yoshiaki Miyata3, Hisao Ito3, Kenji Go3
(1. Dai Nippon Printing Co., Ltd, 2. Mycronic AB (Sweden), 3. Mycronic Technologies Corporation )

A—TVZTIRIDY VT T 7T 1 1R & SEMAN — X RSIKE#T
Lithographic Performance and SEM-Based Geometrical Analysis of Curvilinear Photomasks

TE R, EH Eth, BT =, B 5%, /VE R,

Wi Em, &8 FE, I EE (KBXMR)
Takashi Adachi, Tatsuya Tomita, Yuji Machiya, Nobuaki Fuijii, Takeshi Kosuge,
Masataka Yamaiji, Hironobu Takaya, Shingo Yoshikawa( Dai Nippon Printing co., Itd)

ERHEEFRESCEIDILCSAMNOEELZFMALLEE TS XAIMETR Y O
Formation of High-Plasma-Resistant Masks by Utilizing Resist Degradation Induced by High-Dose Electron
Beam Irradiation

BA 35, YEITHRE, 1R B, M —iD, —EER, B EE MEE—- (FERIXE)
Wataru Okumura, Yusaku Horie, Atsushi Arai, Issa Nakamura, Masayoshi Ichimiya, Takahiko Ban,
Junichi Yanagisawa (The University of Shiga Prefecture)

EEEFHEMBOETFE—LBKKETE
Electron Beam Profile Estimation in Scanning Electron Microscope

BB R RIRAKE)

Yasunari Sohda (University of Tsukuba)

HEOMEHEMEEERLELREBEEICLD /A XEEUSEMENLDS A VT y U5 T RRAEM
LER analysis of noisy SEM images using physics-inspired deep learning

RERWH, KENEDR2 (1. ERRMTBEHER, 2. —BXF)
Ryosuke Kizu1, Tatsuya Yatagawa2 (1. AIST, 2. Hitotsubashi University)
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Occlusion-aware pattern measurement for see-through BSE images of HV-SEM via contour- and pixel-
based approaches

Yoshihiro Midoh1, Shinji Murakami1, Masahiro Oya2, Yosuke Okamoto2, Shinichi Nakazawa2,
Kotaro Maruyama2, Yuichiro Yamazaki2, Noriyuki Miura1 (1. The Univ. of Osaka, 2. TASMIT, Inc.)

Rapid adaptation of SEM image denoising model using conditional normalization

Shumpei Chochi1, Aye Chan Myint1, Sota Komatsu2, Tomoyuki Okuda1, Hideaki Sasazawa1,
Yasutaka Toyoda1 (1. Hitachi High-Tech Corp., 2. Hitachi, Ltd.)

Extreme Ultraviolet Lithography (EUVL)
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&3> b3 X FAlignment Mark % F L fzEUV Defect Mitigation 7 0+ X MBI $
Development of EUV defect mitigation process with high contrast alignment mark

HiEEZZ (HOYA)
Juniji Miyagaki (HOYA)
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1.Xnm/ — FHKRFBEUWVI S VI RITERAX v v TRORH
Development of High Durability Capping Layer toward 1.X-nm Node EUV Blank

L %HEEH (HOYA)
Shunsuke Ueno (HOYA)

REREUVAR Y J )LERBRIZFE T -2 B HREBEERED T

Toward Next-generation EUV Pellicles: Evaluating Metal-based Ultra-thin Membranes

fRE K# (NGK)
Hiroki lida (NGK)

EUV-FELJtIR & £ D/ R L DiRET
EUV-FEL light source and considerations for the downsizing

AN EARL, BhA BB, 0Bk BESF, BRI B, AH FEN, BHE EW, WA FE, AIE F

(BT RILEF—IMRFAREE)
Takanori Tanikawa, Norio Nakamura, Ryukou Kato, Hiroshi Sakai, Yosuke Honda, Miho Shimada,
Masahiro Yamamoto, Hiroshi Kawata (KEK)

BREZERSEE - NELPP-EUVHEIR
High-brightness and compact LPP-EUV light source for inspection systems

BR FTH, BT LA, B8 8, 5K X3, k# a8 BB B— M HT, BH 24, 8% geL,
FIER R, #H RH (FA 74 +Y)

Chiharu Suzuki, Kotaro Miyashita, Takashi Suganuma, Fumio Iwamoto, Shinji Nagai, Kenichi Miyao,
Hideyuki Hayashi, Takuya Ishii, Yoshifumi Ueno, Tamotsu Abe, and Hiroaki Nakarai (Gigaphoton)
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KRS OHIVESIC K HEBCNTY — FOERMBERE
Selective Structural Modification of Single-Walled Carbon Nanotube Sheet by Hydrogen Radical Irradiation

WHESE, ILEXER, AEEE LREM RES (AMKEXRZERD X T LERRZEHER)
Haruna Sakata, Mika Yamasaki, Naoki Ueoka, Yutaka Matsuo (Kyushu University)
BEA—RUF/ Fa—TI—FIBTHKRTSATHEBELR & EIMEFIEDIEE
Correlation of Hydrogen-Plasma-Induced Structural Modulation with Electrical Transport in Single-Walled
Carbon Nanotube Sheets

IRFE R, REEE, ERIEE, EREES, REZE (WMKZEXRERD X T LEREZHRER)
Mika Yamasaki, Haruna Sakata, Naoki Ueoka, Yutaka Matsuo (Kyushu University)

BEREWYU VYIS 74 —D-HDCMOSBEBERAWVEEIAFTI vy LY O RFERE DR
High-Dynamic-Range Optical Constant Measurements for Short-Wavelength EUV Lithography Using a
CMOS Detector

i1, R2EL1, SHERE2, WIIEZ1, FEESE1 (1. EERIKF, 2. SES)
Ryosuke Bogaki1, Naoki Hayase1, Masashi Yoshimura2, Shinji Yamakawa1, Tetsuo Harada1
(1. Univ. of Hyogo, 2. SES)

X IREEEEEIC KD LR MEED T O R ETE
Evaluation of Resist-Process-Induced Aggregation by RSoXS

BB, IWIEZ, SFRES2, BSER1, RATSE1 (1. EERIKE, 2. SES)
Ayumu Tanaka1, Shinji Yamakawa1, Masashi Yoshimura2, Naoki Hayase1, Tetsuo Harada1
(1. Univ. of Hyogo, 2. SES)

KEFERFIZE T EEREEUVERSTIZ L 57 XU #OBlisterfif t4 5T
Evaluation of blister formation condition on EUV photomask using high power irradiation tool at
NewSUBARU

RIkE, RSER LWIE=Z, FRESE (EERIKXFE)
Masaru Nakazaki, Naoki Hayase, Shinji Yamakawa, Tetsuo Harada (Univ. of Hyogo)
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Resist Sensitivity Evaluation Using Short-Wavelength EUV at NewSUBARU
FHEES, WIEZ1, FFNEL2, RHERL1. RAESE1 (1. EERIKE, 2. SES)

Takanari Nishida1, Shinji Yamakawa1, Masashi Yoshimura2, Naoki Hayase1, Tetsuo Harada1
(1. Univ. of Hyogo, 2. SES)
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R&D Support Program

XEHEE X TIVTILERIY—F A0 T75FE (ARIM) ~FEBEREBTS v F T+ —L(SETI)~
P35 Advanced Research Infrastructure for Materials and Nanotechnology, ~Semiconductor Technology
Infrastructure, MEXT

EHME, MK, EEEE2
(1. REKREF/ T9/700—NTHRA, 2. RRAXFARIMBHIN T EF)
Kazushi Tomii1, Sumio Horiike1, Yukinori Ochiai2 (1. Kyoto Univ., 2. The Univ. Tokyo)



