Technical Program NGL2019

Oral Presentations 1
Thursday 4 July — Kuramae Hall

Opening
10:00 RERUVITID-03ayTT0IS AERRIEE
' Opening Remarks by the Program Chair of the NGL Workshop

WHEZ (BERX)
Shinji Matsui (Univ. Hyogo)

Plenary Presentations

Session Chair: Shinji Matsui (Univ. Hyogo)

10:05 HESIE202501TH
’ “Made in China 2025” is no longer running?

& By (EL@iEH)
Jianmin Jin (FRI)

FEARZ M — S OFRFEIRT O AR

10:45 Process Technologies leading a Future of Semiconductor Storage Devices

B #a (FZAEY)
Koji Hashimoto (Toshiba Memory)

5 AL/ToTEHRICH T BINELT ) A ZD/ i — 2> il
11:25 Packaging Technologies for Brain-inspired Devices in the era of Al/IoT

3 B (RFAESE)
Yasumitsu Orii (NAGASE)

12:05 — Lunch Break —

Optical Lithography & Advanced Patterning Technology
Session Chair: Tomoyuki Matsuyama (Nikon) and Masahito Hiroshima (Toshiba Memory)

BB ZEEIE L > XHITE S X =S O EN T B Bh iR %R
Automatic parameter setting for lens aberration control during product lot exposure
&3¢ & NV SR IR ShEE. EEE X OhE IES) . e IZEIL AL &AT
Edward Stan?, Ronald Hiltunen? (Z3>*, Nikon Precision?)

Yutaka Kanakutsu®, Yukio Koizumi®, Hironori Ikezawa®, Shigeru Eto’, Junji Ikeda', Takenori Takeuchi’,
Tomoyuki Matsuyama®, Edward Stan?, and Ronald Hiltunen? (Nikon®, Nikon Precision?)

RICRR TR GTO5A I (CHIF 24 E M _ S LU R izl
13:55 Next generation ArF lightsource “GT65A” for cutting-edge immersion lithography providing both high in productivity and
performance

13:30

A BN KE gud, $5 SABA ALBTE T (FATA8)
Keisuke Ishida, Toshihiro Oga, Hiroaki Tsushima, and Satoru Bushida (Gigaphoton)

14:20 FHy SRRV ERR) (S -kt
’ Lithography hotspot candidate detection using coherence map

B A, AR R TS IR (BEXAEY)
Tetsuaki Matsunawa, Taiki Kimura, and Shigeki Nojima (Toshiba Memory)
HFETHIRATNERAVREF B (CLBZ Iy F I &M mE1 L
Optimization of Etching Condition by Using Reinforcement Learning and Optical Monitor System

T 88, BH ZA Al B&. XK #SE (i)
Hyakka Nakada, Tatehito Usui, Masayoshi Ishikawa, and Takeshi Ohmori (Hitachi)

14:45

15:10 — Coffee Break —



Directed Self-Assembly (DSA) and Resist Materials
Session Chairs: Takahiro Kozawa (Osaka Univ. ) and Seiichi Tagawa (Osaka Univ.)

Rz BT ORI > RODEENEET
Impacts of Variability on Defect-Aware Process Window

15:25

NEE RE, R 3292, FHE B—EF. &4t & ERRIVIMOY)
Hidetami Yaegashi, Arisa Hara, Soichiro Okada, and Satoru Shimura (TOKYO ELECTRON)
FRL D2 MARIBIFE Db DERE TS
Design strategy for the development of a novel resist material
B BT 2% 225K B0 52 F30! (RAL BATASD)
Ayako Nakajima!, Manabu Hoshino?, Masakazu Hashimoto?, and Takahiro Kozawa® (Osaka Univ.!, ZEON?)
DSANA—> R BaDERFTIANR
Latest status of DSA pattern defects
A S 78 a5 Tl FE Sl 4bEF 3R (RRILI ORIV
Makoto Muramatsu®, Takanori Nishi', Gen You?, Yasuyuki Ido*, and Takahiro Kitano? (TEL Kyushu', TOKYO ELECTRON?)
PS-b-PMMADE S ZIEERC L DFTARDSAM R DREFE

Development of novel DSA materials by post-polymerization modification of PS-b-PMMA

1495 Rt S5E EEL =i B2 L 252 a8 gt ekl Tok?)
Takuya Isono!, Kohei Yoshida®, Ken Miyagi?, Akiyoshi Yamzaki?, and Toshifumi Satoh® (Hokkaido Univ.!, TOK?)

15:50

16:15

16:40

17:05 — Coffee Break —

17:20 —19:20 Poster Presentations

Poster Session A - Royal Blue Hall
Poster Session B - Kuramae Hall

Oral Presentations 2
Friday 5 July — Kuramae Hall

Fritz Zernike Award Memorial Lecture
Session Chair: Shinji Okazaki (ALITECS)

EUVIZOMNCUTIUVI SI(CRD1E ? D BB OEELD
How has EUV become "real" in the history of lithography ?

9:45
AR E& (ASLC)
Akiyoshi Suzuki (ASLC)

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

T NI ORFEE S FE R FADIGHA

10:25 Development of a nano-printing technique and its application to optical devices
RN B, FIR —E (FEHER)
Ryohei Hokari and Kazuma Kurihara (AIST)
. 490 F )5 —=>- ORISR T
10:50 T } )
Toward dental applications of micro/nano-patterning
AR 8 (dEX)
Tsukasa Akasaka (Hokkaido Univ.)
11:15 — Coffee Break —
11:30 YBARBGE(CBIFD T /1T NIVI ST ORE

Perspective of Nanoimprint Lithography for semiconductor production

SIET HEM (BZEXEY)
Takuya Kono (Toshiba Memory)



YIVFE - LRAVEEREEFRVNILAT> I — hOfER

11:55 Template fabrication with multi-beam mask writer for 1x-nm direct NIL for DRAM and logic application
RN BR, iRt AT, FR EE, #k B (DNP)
Yasuhiro Okawa, Koji Ichimura, Masaaki Kurihara, and Naoya Hayashi (DNP)
12:20 BT A ZRBERT /1> TV NEBORFTIANR
’ Nanoimprint system for high volume semiconductor device manufacturing
KEF MBS (F172)
Toshiya Asano (Canon)
12:45 — Lunch Break —

E-Beam, Metrology & Mask Technology
Session Chairs:Tadahiko Takigawa (DNP) and Makoto Sakakibara (Hitachi)

NIFE- AEEEREMBM-1000

14:00 Multi-beam mask writer MBM-1000
AR a5 (Z1-JL7)
Hiroshi Matsumoto (NuFlare)
14:25 AEEREEBESREFC - ABEREICOVT
’ Large area deflection high throughput electron beam lithography system
8 & (TUAZIR)
Takashi Niizeki (Elionix)
14:50 {EHINRSEME]V O B ENUX = IE R DBEFE
’ Development of Automatic Aberration Correction for Low-voltage SEM
MBI LAE EE 12 SRS R F2° (B! BIHTY)
Shingo Hayashi!, Hideto Dohi?, Zhaohui Cheng'?, and Hideyuki Kazumi? (Hitachi, Hitachi High-Tech.?)
15:15 EBAAVEBMERZRV"Dig & See”lC&33DT /N1 ANEPEISERER
’ Visualization of 3D structure of semiconductor devices by “Dig & See” using GFIS-SIM
WR S &M LR B4 BAE HEW F24° 155 Eg' (B B3HTY)
Shinichi Matsubara®, Hiroyasu Shichi®, Sayaka Tanimoto!, Masami Ikota?, and Tomihiro Hashizume® (Hitachi®, Hitachi High-Tech.?)
15:40 — Coffee Break —

Extreme Ultraviolet Lithography (EUVL)
Session Chairs: Toshiro Itani (Osaka Univ.) and Tetsuo Harada (Univ. Hyogo)

WimT JVZFS — Atz VeSS ILPP-EUVIEROBIF
High Power LPP-EUV light source using magnetic debris mitigation technology
ek PR A REEBO E (FHTAKY)
Takashi Saitou, Hiroaki Nakarai, and Hakaru Mizoguchi (GIGAPHOTON)

15:55

SEAFICADDDIHBEUVICHIFD Y AL REEDFRE(CDONT

16:20 ) ) .
Open Issues in Mask Technology as EUV Enters High Volume Manufacturing (HVM)

gith =% (U-IIVI--7>3-))
Yumiko Maenaka (KLA-Tencor)

16:45 Progress of EUV lithography System for Semiconductor High Volume Manufacturing

EIE IEZ (I-IZXTATL-Sv))
Junji Miyazaki (ASML Japan)

17:10 EUVEECAIFSORSEIRR
’ EUV Process Improvement Status toward HVM

1B% FiE, 8H BR. LH B GERIVIMZ AU
Takahiro Shiozawa, Yuya Kamei, and Naoki Shibata (TEL Kyushu)



Poster Sessions A NGL2019
17:20-19:20, Thursday 4 July — Royal Blue Hall

Optical Lithography & Advanced Patterning Technology
iBRATYI— DR E (CRE I 25T

P1 A study on stepper's performance enhancements
B B, AB lE—. 7BH L3 R B8 (F7.2)
Atsushi Shigenobu, Junichi Motojima, Hiromi Suda, and Ken-Ichiro Mori (Canon)
P2 ED1-)VESEATE VI M1 - FEICL DT NRAEE M

Productivity improvement by Module life extension with software approach

e K, A MR KB 8UE. LG 2 (FHT46>)
Futoshi Satoh, Sophia Hu, Toshihiro Oga, and Taku Yamazaki (Gigaphoton)

P3  Deep learning application in computational lithography

Stanislas Baron (ASML)

INA—>5358% A LEMUlti-criteriafB PR s
Multi-criteria hotspot detection using pattern classification
BE — KM R, R TR, BRUS SR, e gt (FRZXEY)

Kazufumi Shiozawa, Taiki Kimura, Tetsuaki Matsunawa, Shigeki Nojima, and Toshiya Kotani (Toshiba Memory)

[FFA—H—TERERNES DR
Atomic order CD control and local variation reduction techniques
AR = B8 PR AR 258, AH & GERILIM>EH)

Toru Hisamatsu, Takayuki Katsunuma, Yoshihide Kihara, and Masanobu Honda (TEL Miyagi)

HITAN=XNIIRET =)D T 109 MRV ENEE L EBEORET
Investigation of an Exposure System for Patterning on Inside Surfaces of Pipes Using an Optical Fiber Matrix and a Taper Conduit
JEAN BT, NS BEl,. 515 F1E. 3K /aIK. SUF IEsk. 408 BA. /K R (RREBHEK)
Toshiyuki Horiuchi, Kousuke Akitani, Kazumi Imahashi, Yuta Suzuki, Jun-ya Iwasaki,
Akira Yanagida, and Hiroshi Kobayashi (Tokyo Denki Univ.)

DTCOtLTOELHIOPC : Fin-Tr SRAMDSNMIFMHEICKR(F T 51> TYS TTRAE AU I NR O EHETF R
Evolutional OPC as DTCO : LWR and Sliming Effects on SNM of Fin-Trs SRAM by Computational Prediction
PIE #t (F/HAIDRTK)

Kazuya Kadota (Nanoscience Lab.)

P4

P5

P6

P7

Directed Self-Assembly (DSA) & Resist Materials

EUVL S Z MDEES, IRGOBIRICH I DETIRIRDS 21— >3 EF )LERHT
P8  Simulation of statistical effects in exposure and development of EUV photoresists using the percolation and diffusion limited
aggregation model

2K B8R, BEF M. IREF T (2
Akira Sasaki, Masahiko Ishino, and Masaharu Nishikino (QST)

MTISACAEUVL —Y—(C&2RE T IL—33>

P9 Surface Ablation by EUV Laser Pulse for Nano-scale fabrication
1297 49Tt A HEL T-H Dinh!, IR E 22 /O B BRE 5—4 AT 1@’
(B BAL FHEAS BXY 5EXY)
M. Nishikino!, M. Ishino!, T-H Dinh?, K. Sakaue?, T. Higashiguchi®, M. Washio®, and H. Kinoshita®
(QST?, UTokyo?,Utsunomiya Univ.>, Waseda Univ.*, Univ. Hyogo®)
p1o EWV stochastic RIAODETI> I FBILEZFU>H

Modeling, prediction and monitoring of stochastic defects in EUV lithography

#&H & (AIZHT)
Hiroshi Fukuda (Hitachi High-Tech.)

ZEME T ERMTEFARYLAZ MR O FE
P11 Development of new maleimides applied to spin-on carbon hardmask with characteristics of high heat resistance and good
planarization

B TR ANETIS 5L, ok PE, =18 ZR. LB MEE. (LA sh—. 848 e (ZEHRMEF)
Junya Horiuchi, Takashi Makinoshima, Takashi Sato, Yasushi Miki, Masayoshi Ueno, Koichi Yamada, and Masatoshi Echigo (MGC)

5nm./— REGRICEF TR VD> N\ = RRA MBI ORFE
New Silicon Hard Mask Material Development for Sub-5nm Node
A% BE—. M B8R, B EM., B B BEH ED (OSR)
Ryuuichi Serizawa, Tomoaki Seko, Tatsuya Kasai, Satoshi Dei, and Tatsuya Sakai (JSR)

P12



IR BAIEIO-XSOC/\— RYZ 844
Improved Hemicellulose SOC Hardmask
ZE AL LA BT B B B SRR FA S Bh A2 il AHEH?, B8 ¥ AR 8X2
Harold Stokes®, i&# [Eth? (EFR—ILF(>F 2L SCREENEIIVHH5—Y1—33> X% SCREEN SPE Germany®)
Kazuyo Morita®, Kimiko Yamamoto®, Hiroki Tanaka®, Yasuaki Tanaka®, Masahiko Harumoto?, Yuji Tanaka®, Chisayo Nakayama?,
You Arisawa?, Tomohiro Motono?, Harold Stokes®, and Masaya Asai? (Oji Holdings!, SCREEN?, SCREEN SPE Germany?)

ITEE _ E2BIBUIETA KL DSABEAIEILIO-RJOvYIRUY —
Hemicellulose block copolymer for wide-range directed self-assembly lithography enabling high fabrication property
LA ZEF FRA RN B8 EE2 B B2 il Ak, B3 #2, A8 5X° Harold Stokes®.
EH EH? (EFR-ILFT1OYRL SCREENEZIL4949-YU1—-23> X2, SCREEN SPE Germany?®)
Kimiko Yamamoto!, Kazuyo Morita®, Masahiko Harumoto?, Yuji Tanaka?, Chisayo Nakayama?, You Arisawa?,
Tomohiro Motono? Harold Stokes®, and Masaya Asai? (Oji Holdings', SCREEN?, SCREEN SPE Germany?)

P13

P14

Nanoimprint Lithography (NIL)

R Ty MEREZ VYA /0L Y AT LA AD 185 LIS AZRL

Fabrication of antireflection structure on micro-lens array by using UV-curable inorganic-organic hybrid polymer

A s B0 F (RRIERK)

Masato Nakamura and Jun Taniguchi (Tokyo Univ. of Science)

P15

SR/ ETICELBL D2 SOUVEE LTI DfRART

Computational Study on UV Curing Characteristics of Resist Based on Stochastic Model
EIl B#6, B 7. JIIB B3, TH R, TH #E (KFX)
Masanori Koyama, Masamitsu Shirai, Hiroaki Kawata, Yoshihiko Hirai, and Masaaki Yasuda. (Osaka Prefecture Univ.)
SRARREAZERWVEUVF 1> TU> NIVH S04

Ultraviolet Nanoimprint Lithography in the Mixture of Condensable Gases

P16

P17

AR 2K, F B, ES F (EHLH)
Kenta Suzuki, Sung-Won Youn, and Hiroshi Hiroshima (AIST)

Poster Sessions B
17:20-19:20, Thursday 4 July — Kuramae Hall

E-Beam, Metrology, and Mask Technology

P18 First demonstration of 331-beam SEM

C. Riedesel, I. Muller, N. Kaufmann, A. Adolf, N. Kdmmer, H. Fritz, A. L. Eberle, and D. Zeidler (Carl Zeiss)

SEM/FIB Dualbeam#z&(C£3(S) TEMBIRA N FRLIEDBEML
Automated sample preparation for (S)TEM imaging by SEM/FIB Dualbeam system
RH BEZ (B—FJ1vSv—B14I>71J49v) BAFEI)
Toshihiko Muneta (Thermo Fisher Scientific, Inc. FEI Company Japan Ltd,)
T RIE AR TR R USRE T RIE R ARSI 2P (CR(FTFEBF B ORR
Deep learning's impact on contour extraction for design based metrology and design based inspection
Big & B B 2 FED FE 522 R 22 6l 88 BK EEF (Bi1'. BiZHTY)
Ryo Yumiba®?, Shinichi Shinoda®, Yasutaka Toyoda®?, Hiroyuki Shindo?, Masayuki Izawa?,
Masayoshi Ishikawa®, and Shigetoshi Sakimura® (Hitachi®, Hitachi High-Tech.?)

P19

P20

P21 Everyone Should Be Building Your Digital Twins

Shohei Matsushita®, Linyong (Leo) Pang?, and Aki Fujimura® (KK D2S?*, D25?)

BFE-LVVIFI((CBIIBLSANBREOBEEIHER
Investigation of Non-Charging Exposure Condition in Electron Beam Lithography

AR R, KEF Bk N BB (KITK)

Kento Kubo, Hideya Mizuno, and Masatoshi Kotera (Osaka Institute of Technology)

P22



Extreme Ultraviolet Lithography (EUVL)

P23

P24

P25

P26

P27

P28

P29

P30

CERLIC&ZS#ENIRUE I IFELOZESE
Demonstration of High-Repetition, High-Average Power FEL Based on cERL
INEE BELF. PR BE. £ AR &K B AH ¥, =25 5. BHE =M. P4t B, SATE ¥ (SR

Ryukou Kato, Hiroshi Sakai, Kimichika Tsuchiya, Yasunori Tanimoto, Yosuke Honda, Tsukasa Miyajima,
Miho Shimada, Norio Nakamura, and Hiroshi Kawata (KEK)

ZIERIEDIAHBIEUVN AL B3R T RIKRE R Fdn B as 2
Mask 3D effect reduction and defect printability of etched multilayer

hork B, LR E. BRE B &R 2]E. AL 2. Bl #%. B9 B (EIDEC)
Takashi Kamo, Takeshi Yamane, Yasutaka Morikawa, Susumu lida, Takayuki Uchiyama, Shunko Magoshi, and Satoshi Tanaka (EIDEC)

70-ZX REUVARUI L DIz DB SAROBEIFE
Development of the Breathable Frame for Closed EUV Pellicle
Al &, B B, /NF BT AAR B S —K (EHMEF)
Akira Ishikawa, Hirofumi Tanaka, Yosuke Ono, Atsushi Okubo, and Kazuo Kohmura (MITSUI CHEMICALS)
EUVLICBIFIZFEIRmSay b A A5 E
Influence of the shot noise in the illumination source plane in EUVL
sers AL SRR A, LI AR 2P KA GRRIER)
Masato Shibuya, Masakazu Endo, Wataru Yamazaki, and Mitsunori TOYODA) (Tokyo Polytechnic Univ.)
KEFHK TCOERHMEVVIRGTEREORF
Development of High-Power EUV Irradiation Tool in Hydrogen Atmosphere
AR %3 RH BB, B2 X (BEX)
Ayato Ohgata, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)
TORATNY RARIFEDHORETRETBEE (3)
Development of a VUV Reflectometer for Out-of-band optical-property measurement of EUV lithography (3)
R £, [FH E5, B2 #X (BEX)
Keisuke Tsuda, Tetsuo Harada, and Takeo Watanabe (Univ. of Hyogo)
X BRIIBENELE(C LD TA ML D Z bt — 4 ETHE
Resonant Soft X-ray Scattering for the Stochastic Origin Analysis in EUV Resist
B = A2 HE, FH 855, B2 X (BEX)

Jun Tanaka, Takuma Ishiguro, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)
X RIS R SYERIEICL D T4 MU S 2 MO D B &S
Resonant Soft X-ray Reflectivity for the Chemical Analysis in Thickness Direction of EUV Resist
AE ITE B FH 5. B2 X (BEEX)

Takuma Ishiguro, Jun Tanaka, Tetsuo Harada, and Takeo Watanabe (Univ. Hyogo)

R&D Support Program

P31

XEMRIFE T )TI0S Ty IALEEE "IN LTIy b IA—A"
"Nanofabrication Platform", Nanotechnology Platform, MEXT
AT B BA B D MK A B S5 IR (AL =AY

Yasunobu Onishi!, Naonobu Shimamoto!, Sumio Horiike?, Mikio Matsumoto?, and Kazushi Tomii? (UTokyo!, Kyoto Univ.?)



