NGL2023 Technical Program

Oral Presentations 1
Thursday 6 July

Opening

RMRYVITST740—02avyTT0T5 LEEREYE

10:00 Opening Remarks by the Program Chair of the NGL Workshop

TEEL (RX)

Takahiro Kozawa (Osaka Univ)

Plenary Presentation 1

Session Chair: Takahiro Kozawa (Osaka Univ.)
fimO Ty o L EEORMEBR L FREE

10:05 Advanced Logic Technology: Latest Trends and Future Perspectives
TAREB (REXZ)
Toshiro Hiramoto (The University of Tokyo)
1045 3D/YVT— Uik
3D packaging technology
EBRME (KRXZE, RififRESRERFEARRFtE 2 —)
Katsuaki Suganuma (Osaka University, LSTC)
11:25 — Break —

Optical Lithography & Advanced Patterning Technology
Session Chair: Tomoyuki Matsuyama (Nikon)

FIHFEEIRRA DUV R Y LRABREDEE (oS54 U %R)

11:35 Development of DUV maskless exposure tool for advanced semiconductor (Online Presentation)
ER2BEL. 28851, RABMEL. BEBFEL. KFit—1. Thomas Koo2. Bryant Lin2,
Tan Michael2, David Tseng2. Conrad Sorensen2. Sujuan Li2, Stephen Renwick2.
THIfE$T2. Bausan Yuan2 (1. =3 >, 2. Nikon Research Corporation of America)
Yoji Watanabel. Yuho Kanayal., Toshiaki Sakamotol, Kazuo Masakil., Soichi Owal,
Thomas Koo2, BryantLin2, Tan Michael2, David Tseng2. Conrad Sorensen2.
Sujuan Li2. Stephen Renwick2. Noriyuki Hirayanagi2, Bausan Yuan2
(1. Nikon, 2. Nikon Research Corporation of America)
LR MEY YT ST 4 —DUVHEREZRIZ & HLWR/ILERDPSDE £1L 54T,
12:00 B LUV ZFDEPEHRE
' To enhance EPE through PSD based quantification analysis of resist impact and lightsource induced
LWR/ LER
REBUEL, HEELL, BHE—1. BAE—1, KA. FHEESL,
ERARE2, KETHA2, BHBZ2 (L. XA I+ b2 2498V AFY Dr/RY)
Toshihiro Ogal, Takamitsu Komakil, Kouichi Fujiil, Shinichi Matsumotol, Takeshi Ohtal,
Takashi Saitol, Tomohiro Iwaki2, Otsuki Katsunori2,Sugino Kanji2
(1. Gigaphoton Inc.(Japan) 2. Micron Memory Japan, K.K. (Japan))
Loy BHEEQEEIER LA BEREYD T/ FHOBR
' A study of high-accuracy stand-alone wafer metrology tool for high productivity of exposure apparatus
REMt, WOH, HETKR, THFEE, FHE-B, FURE, =ZFED (Fv/ )
Kazuya Kijima, Wataru Yamaguchi, Ryota Makino, Yosuke Takarada, Shinichiro Hirai,
Shoshi Katayama, Seiya Miura (Canon)
AB2 YU R7O—UB7S54 A2 MEE(Litho Booster) 12 & %0n-Product Overlayi2 & D EEMIE &
1250 21~ K2+ 7— F#IE

Standalone alignment metrology system enabling direct and feed-forward compensation of on-product
overlay errors

RHB. 2MBE. EHTH (Z3Y)
Satoshi Ando, Yuki Kondo, Heisuke Ishino(Nikon)

13:15 — Lunch Break —



Resist Materials
Session Chairs: Hiroaki Oizumi (Not Affiliated) and Seiichi Tagawa (Osaka Univ.)
EUVEBEIZE T BT I ALR XY R T4 9 AREICA T -HRAARBRRERORFRE

14:20 A Novel formulated developer for Negative-tone imaging with EUV exposure to improve Chemical
stochastic

FER. FHAEK. BER. LRME,. BBEBK. SBEX. BT (BEX 7104 ) )
Keiyu Ou, Naohiro Tango, Nishiki Fujimaki, Kazuhiro Marumo, Nobuhiro Hiura,
Satomi Takahashi, and Toru Fujimori (FUJIFILM Corporation)

HighNAEUVU VY S 74 RMITHRTSAX—B LA M7 U E—LA¥— (FSTP) DA%

14:45 New functional surface treatment process and primers for high-NA EUV lithography

LB (AELRS)
Wataru Shibayama (Nissan Chemical Corporation)

BNAEUV U YSS 74— D=-HDEAHERILFEBEL SR FOWRE

15:10 Study of a organometal chemically amplified resist for high NA EUV lithography

BASZE]L BTEETL, NEMEL, GEE502
(1. WEAHIERASH BRAEMBRR, 2. KIRKZE EENFHER)
Satoshi Enomotol, Kohei Machidal , Michiya Naitol, Takahiro Kozawa2
(1. Photosensitive Materials Research Center, Toyo Gosei,
2. The Institute of Scientific and Industrial Research, Osaka University)
DSAIZ & BWHMR—ILNE—2 DR ERT—FEY T«

15:35 Formation and scalability of fine hole pattern by DSA

M (RERILY bBUAM)
Makoto Muramatsu (TEL Kyushu)

16:00 — Break —

Plenary Presentation 2

Session Chair: Shinji Okazaki (ALITECS)

EUV lithography transition from 0.33 to 0.55 NA - Challenges and Opportunities

16:10 (Online Presentation)

Pieter Vanelderen (imec)

16:50 — Break —

17:00 Poster Presentations

Oral Presentations 2
Friday 7 July

Nanoimprint Lithography (NIL)
Session Chairs: Keita Sakai (Canon) and Sung-Won Youn (AIST)

FI/AVTIVURIVITSIT4BATUTL— FORKEKR
Status of NIL template development

9:45

BEBAT. RFAESL. ERLE. 5IMES. AT (KBARMR)
Hisayoshi Watanabe, Takaharu Nagai, Hiroaki Sato, Ryugo Hikichi, Koji Ichimura (DNP)
FIAVTIORII TSI T4 ERSATYFUOTERWETATIEI Y UHEBERAK
Fabrication of Dual Damascene Structure with Nanoimprint Lithography and Dry-etching
TREM, RANREM., MEBE, SEEX. BFEZ. MFER, A%HEL (FF227)
Norikazu Takeuchi, Genna Hasegawa, Toshiaki Komukai, Takahiro Iwasaki, Masayuki Hatano, Motofumi
Komori, Takuya Kono (KIOXIA)

10:10

FIADTIVNIVTS T4 DEREIEH

10:35 Advances and Applications in Nanoimprint Lithography

EEPBE (FV/ )
Kunihiko Asada (Canon)



11:00

11:25

11:50

FIATIRERWZF/ AIWA MY Y REZROEME L T OBEKDIEED M
Fabrication of NAM-Elements using NIL and Accuracy Evaluation of NAM-Systems
ETBEAL KiBEH/2, BEHh2, KEFH3. 1574, SHER4. K45
(1. TEHRH., 2. AR RER. 3. tRREHRET, 4. #HEEK. 5 EHHD
Morihisa Hoga 1, Tomoki Onuma 2, Naoya Tate 2, Jun Mizuno 3, Akira Iwahashi 4,
Naoki Yoshida 4, Tsutomu Matsumoto 4,5
(1. former of AIST, 2. Kyushu Univ., 3. former of Waseda Univ., 4. Yokohama National Univ., 5 AIST)
KF/ ATV FETORFRAT—IVDBET A AV DO TaL— 3 8GR
Simulation and Demonstration of Atomic-scale Precise Alignment in UV Nanoimprint Lithography
il (RAEK)

Masaru Nakagawa (Tohoku Univ.)

— Lunch Break —

E-Beam, Metrology & Mask Technology

13:10

13:35

14:00

14:25

14:50

Session Chairs:Daisuke Bizen (Hitachi) and Ryugo Hikichi(DNP)

TILFE—LIRHEEBOERK EBENAEVVICHITT-RE
Current Performance of Electron Multi-Beam Mask Writers and Future Plans toward High-NA EUV Era

HE—4% (MXest —a—2oL7T7THo/82—)
Issei Aibara (NuFlare Technology, Inc.)

BEFHRBREHARMOBE. RELRE ~FEROEHFERNL~

From micro to nano, and beyond

BERRER. TEM[ (BN TY)
Takumichi Sutani, Zhigang Wang (Hitachi High-Tech Corporation)

TRV INEEBTI VHLICFEET HCORELZRETREL, BRAL—Tv + - ERELGEERE
CDEF R B i

High density CD measurement technology with high throughput and high precision on the entire surface
of a process wafer, capable of capturing randomly occurring CD defects

FEMEL )X BB, BREEL ARKE2, BAHEE2

1. (#)=32,2. 7428 AF) Dy (#k)

Kazuhiko Fukazawal, Shigeru Hirukawal, Yosuke Miyazakil, Yoshihiko Fujimoril, Tomohiro lwaki2,
Tomonori Okada2 (1. Nikon Corporation, 2. Micron Memory Japan, K.K.)

EFRHES R RRFRNDBEMIEEC L S L DX MUEDEHA
Photoresist shrinkage observation by a metrological tilting AFM

KNER#. ZRFEHNF. FHELF. EXR (ELD tE25EREEV2 )
Ryosuke Kizu, Ichiko Misumi, Akiko Hirai, Satoshi Gonda (NMIJ/AIST)

— Break —

Extreme Ultraviolet Lithography (EUVL)

15:00

15:25

15:50

16:15

Session Chairs: Tsutomu Shoki (HOYA) and Tetsuo Harada (Univ. Hyogo)
Progress in taking the evolutionary step in EUV technology with High NA

Kaustuve Bhattacharyya, ASML

Actinic Patterned Mask InspectionBi %
Actinic Patterned Mask Inspection for EUV lithography

fEZE (L—Y—TFTv¥ )
Toshiyuki Todoroki, Lasertec

Challenges for High performance EUV mask ({i)

HNEE (KBXRHRD
Shingo Yoshikawa, DNP

HighNAEUVY V557 1 I2& B88/32 — VB DRE L x5k
Challenges and Solutions for High Resolution Patternig by High NA EUV Lithography

KEHE (RRILY bOY)
Seiji Nagahara (TEL)



16:40 Plasma Dynamics and Future of LPP-EUV Source for Semiconductor Manufacturing

Hakaru Mizoguchil, Kentaro Tomita2, Daisuke Nakamural, Kouichiro Kougel,
Yukihiro Yamagata3, Yiming Pan3, Atsushi Sunahara4, Takeshi Higashiguchi5,
Katsunobu Nishihara6, TORU Ogawal, Takashi Tanakal, Masaharu Shiratanil
(2. Kyushu Univ., 2. Hokkaido Univ., 3. Kyushu Univ., 4. Purdue Univ.,

5. Utsunomiya Univ. 6. Osaka Univ.)



NGL2023 Poster Sessions

17:00-19:00, Thursday 6 July

Optical Lithography & Advanced Patterning Technology

P1

P2

BHOAFEKFRERIZE DY RTFEYTABRMETRATEY T4 DAL
Contributing to sustainability delivers maximizing availability by the latest light source for the ArF immersion
lithography and KrF lithography

THEERE. TE&EX. BEAEE, ER. ERXRE. KAR. BEES (FH714 )
Yuki Takeda, Takamitsu Komaki, Hirotaka Miyamoto, Tsukasa Hori, Katsuhiko Wakana,
Takeshi Ohta, Takashi Saito (Gigaphoton . Inc.)

BRFEERANV-L——HEOFREA VT F ORI I UTRE
The development of a machine learning-based excimer laser performance simulator for engineering
maintenance decisions

Jacob P. Strockl,Levi Jordanl. W§F#752. ARER2, BEARBR2, 2ILKE2., RKME2.
NS N2. SEBE (1. Gigaphoton USA Inc., 2. ¥H T+ k)
Jacob P. Strockl,Levi Jordanl,Yuji Minegishi2,Satoshi Tanaka2,Katsunori Isomoto2,
Takeshi Asayama2, Takehiko Tomonaga2,Yousuke Kawagoe2, Yuuki Sakou2
(1. Gigaphoton USA Inc. (USA), 2. Gigaphoton Inc.,(Japan))

Resist Materials

P3

P4

P5

P6

P7

AT HRYA FLIR bHITEETHEDBEF
Thin Underlayer Materials for Metal Oxide Resist Patterning

MEHEFL HAEL HREWL (LBEFL BEH—FL BlZFEH1, — \R1, 5iF BEL
B H fIRL, £F TA2, #E EHEL, KA EE1, EH EHL (1 ISR#EXK. 2. ISR Micro, Inc.)
Shumpei Akital, Satoshi Deil, Yuya Hayashil, Shuhei Yamadal, Kazunori Sakail, Tatsuya Kasail, Akitaka
Niil, Ayaka Furusawal, Kazuya Takadal, Tetsuro Kaneko2, Tomoaki Sekol, Eiji Yonedal, Tatsuya Sakail
(1. JSR Corporation. 2. JSR Micro, Inc.)

non-CAR%A 4 /84 T REUVL PR FDHigh-NAEUVY V55 7 4 ~DE AT REME
Potential of Biomass EUV non-CAR type Resist for High-NA EUV Lithography

FHEMMKL, HhZREAL, BHRBZ2, ZHIEH2

1. EFR—LT 1 o7 AB%ARHH, 2 f#XSHSCREENE a4V 44—V )Ja—2 30 R)
Kazuyo Morital, Yasuaki Tanakal, Yuji Tanaka2, Masaya Asai2
(1. Oji Holdings Corporation, 2. SCREEN Semiconductor Solutions Co., Ltd.)

High-NAEUVY V557« —RAEHOEE L X DR
Development on main chain scission resists for high-NA EUV lithography

HAMAL, B8EF1 2FF1, BAML, EEH1, Hyo Seon Suh2, Danilo De Simone2,
Geert Vandenberghe2, i E &1 (1. BAE A U # X £4t, 2. imec)

Kazunori Taguchil, Akihide Shirotoril, Manabu Hoshinol, Makoto Fujimural, Sin Fu Yeh1,
Hyo Seon Suh2, Danilo De Simone2, Geert Vandenberghe2, Hideaki Sanukil

(1. Zeon Corp. (Japan), 2. imec (Belgium))

Automatic evaluation of line-and-space resist patterns with defects using image recognition technology

Yuqing Jin, Takahiro Kozawa, Kota Aoki, Tomoya Nakamura, Yasushi Makihara,
and Yasushi Yagi (SANKEN, Osaka University)

BREERDSENKEBIET FSTILFLT OEZILKERPTORY@G-E FAF S RAFLV)EERED AR
EHIC52 588

Effects of photoacid generator decomposition on dissolution kinetics of poly(4-hydroxystyrene) in
tetraalkylammonium hydroxide aqueous solutions using unsupervised machine learning

AEHARBAL FEBFL. TEZINL, RATE2, FRHE2

(1. KR KRZEEHREMRER. 2 BRRILYZ FAVAM (&) )

Yutaro lwashigel, Yuko Tsutsui Itol, Takahiro Kozawal, Kazuo Sakamoto2, and Makoto Muramatsu2
(1. SANKEN, Osaka University, 2. Tokyo Electron Kyushu Ltd.)



Nanoimprint Lithography (NIL)

P8

P9

P10

P11

P12

AT rEMERAVERAEIN Y —CRAYA /0 5 —%E
Micromirror Fabrication for Co-packaged Photonics Using Nanoimprint Techonology
PR, SARER, FABEE, XEFE (ERD
Fumi Nakamura, Kenta Suzuk. Akihiro Noriki, Takeru Amano (AIST)
F/AVTYUFE-ILFERABERAL—T Y FEFHREEEE
Ultra-High Throughput Electron Beam Lithography System for Nanoimprint Mold
KFEFR, BRI, FEHESE (TUA =V X)), FHE. k@R, BESF (EHLH
Satoshi Nagai, Takumi Watanabe, Takaomi Ito (Elionix), Sung-won Youn,
Kenta Suzuki, Hiroshi Hiroshima (AIST)

F/A0TYo b TOEREAVERY I —EIREOERET / HF/NNE— VR
Formation of metal nanoparticles patterns on polymer surfaces by thermal nanoimprinting techniques
EHRER. ATHEES, XERB. €FE. 545#%. RERE (BEIX)
Yuka Shimada, Yuto Maeda, Tomoaki Oga, Satoru Kaneko,
Mamoru Yoshimoto, Akifumi Matsuda (Tokyo Tech)
DYAVARFT T T4V RICATEBERGEAFT VIV FUOTICEBA 0TIV FLOR MR DM
/M
Slimming Imprint Resist Masks by Oxygen Reactive lon Etching for Silicon Metaoptics
SEREHR. FREE. PIBE (RLEX)
Naoki Takano, Hiromasa Niinomi, Masaru Nakagawa (Tohoku Univ.)
RAVOEF /AT )V EMERWF/ 2 —VEE
Nanopatterns transfer using silver ink and nanoimprint technique

BAREH. #0 F (FERREBX)

Kwisuke Enomoto, Jun Taniguchi (Tokyo Univ. of Sci)

E-Beam, Metrology, and Mask Technology

P13

P14

P15

P16

P17

P18

AMEBHEEETILEAVIE SEM B§ M fTABEEHAIAE
Automated measurement method for cross-sectional SEM images of semiconductor devices using human-
pose estimation mode

BN, KFEE (BIR/ERT ARFAR T IL—D)
Yutaka Okuyama and Takeshi Ohmori (Research & Development Group, Hitachi, Ltd. )

BIBEICD-SAXSIZ & RN/ E — 2 D IMIRIR TR ARETE
Non-destructive 3D profile measurement of deep hole patterns by transmission CD-SAXS
RABET, FHER BRBEE RNE BIASL) HH XBHRERR)
Rieko Suenaga, Yoshiyasu Ito, Takumi Goto, Kazuhiko Omote
(X-ray Research Laboratory, Rigaku Corporation)

BRBEICD-SAXSIZ & % 7 T/NER D RIFZK I T4 14T
Evaluation of across-wafer deep hole etching properties by transmission CD-SAXS

BBRE, FHER RKELT RNE KAL) HY XRHAEH)
Takumi Goto, Yoshiyasu Ito, Rieko Suenaga, Kazuhiko Omote
(X-ray Research Laboratory, Rigaku Corporation)

K EFE— LHEAEEHOSEMIZ & 2MOSFETD JEiEE R MIEREN & Z D RFFEIE
Non-contact electrical operation of MOSFET and its simultaneous observation by photo e-beam from
semiconductor photocathode
FAEEL,2, FNBAKL, FE/ENERLEFH B AL, ABEARL2, REXH2, MRIEL, EFIEKL2,
BREJ, AEELR2, XFL2 (L KRASH T+ IV AV Y DL, 2. BHEKRSE)
T. Nishitanil,2, Y. Arakawal, S. Nodal, K. Niimi, D. Sato1,2, D. Yasufukul, A. Koizumil, H. Shikano1,2,
H. lijimal, Y. Honda2 and H. Amano2 (1. Photo electron Soul Inc., 2. Nagoya University)

CD-SEMO I 5 —RRBHMDI=OOEMEE LAV IS —BRHETY VI EBHMERITI LY
Machine-learning-based Error Detection Modeling and Feature Scoring for Error Cause Analysis of CD-SEM

kAKX BIEL HH REL AN 8&L BB K2, K 42, SFEH3

(1. AR BT EER, 2. RAXKHBAINA TV, 3 HMAKHBINATI T4 =T 1Y)
Goshi Sasakil, Yasuhiro Yoshidal, Masayoshi Ishikawal,

Fumihiro Sasajima2, Shigeo Ohkoshi2, Masami Takano3

(1. Hitachi Ltd. , 2. Hitachi High-Tech Corp., 3. Hitachi High-Tech Fielding Corp.)

HHPEEETRALEZ I+ FYRVEETOERRHEL
Study of Photomask Manufacture Process based on Al Technology

HHEE, FHiEX, BIGHLTF 5IHKKF SINEE (KBKXHR#AE)
Hiroshi Nakata, Ikuo Kikuchi, Noriko Baba, Maiko Hikichi, Shingo Yoshikawa
(Dai Nippon Printing Co., Ltd.)



Extreme Ultraviolet Lithography (EUVL)

P19

P20

P21

P22

P23

P24

EUVEIHES T YR TORMEY 7 FE2EOEEBORIVEICHET 555 O%Et
Investigation of Phase Shift Variation Cased by Absorber Properties on EUV Phase shift Masks

REFRER (HOYA ()
Takuro Ono (HOYA)

EUV U YT ST 4RV BRERSEE EUV LR
HEE B, B BB, BAR —, FXR N, BHF BR, AR B, BB KK,
RE R, X5 K@, FZ AZE ki BE (VIAEH)
Noriko Nishiaki, Soichiro Fujii, Kazuya Aoki, Takahiro Shirai, Shunichi Morimoto, Hidenori Watanabe,
Hidenori Watanabe, Akihisa Nagano, Daisuke Yajima, Noritaka Ashizawa, Yoshihiko Sato (Ushio)

B, BE. MHERRO-OD TSI XATEUVERDRARY ML FE
Modeling of EUV emission from plasmas for the investigation of source for exposure, metrology, and material
studies

th”KRBR (EHAEEFEH
Akira Sasaki (KPSI, QST)

RSB X IRBEMEICL DL DR MEEDOZERM ST
Spatial Distribution Imaging of Resist Thin Film with Micrometer Resolution using Reflection Type Soft X-ray
Projection Microscope

FOMBE, WIEZ, RETE. E2EX (EEERIKF)
Shuhei Iguchi, Shinji Yamakawa, Tetsuo Harada, Takeo Watanabe (Univ. of Hyogo)

NewSUBARUIZHE 1T 2 A B FEMRZE AV HAMRERE DR
Chemical Imaging of Resist Thin-Film Surface using PEEM at NewSUBARU

#EEE. WIEZ, RELH. BEERX (EERIXF)
Tsukasa Sasakura, Shinji Yamakawa, Tetsuo Harada, Takeo Watanabe (Univ. of Hyogo)

Beyond EUVY V4557 4« —FCIBZBEDRH
Carbon/Boron Multilayer for Beyond EUV Lithography

BANE, WIE=, REER. BE2EX (EERIXE)
Umi Fujimoto, Shinji Yamakawa, Tetsuo Harada, Takeo Watanabe (Univ. of Hyogo)

R&D Support Program

P25

XEEEE I TUTIERIS—F A IT5FFE (ARIM)
Advanced Research Infrastructure for Materials and Nanotechnology, MEXT

EHME, X (RBXFEF/ T/ 00—NTRR)
Kazushi Tomii, Sumio Horiike (Kyoto Univ.)



