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Field Distortions of Stereophonic Projection Lithography Using Parabolic Mirrors and

Their Influences on Patterning Characteristics
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Fig. 1 Projection optics using parabolic mirrors.

(a) Printed patterns. (b) Calculated shape.

Fig. 2 Patterning result of lattice patterns.
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Fig. 3 Distribution of pattern width in the field.
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Fundamental study on lithographic characteristics of metal resists
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Fig.1. Sensitivity curves of Ti-based metal resists
A MIEIE LTHRETH D, upon exposure to (a) KrF and (b) ArF.
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Formation of Silicone Microcup Array Structures with Entrapped Ionic Liquids
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Flg 1 SEM image of the electron
BiEE  AWFZRIE, ISPS BHFE 21K04732 OBIE% %57 CT{74>  beam-exposed ionic liquids trapped

in the hemispherical silicone
NE L7z, EHELHAL BT ET, microcup structures.
BE R
[1] M. Okoshi, W.S. Pambudi: App!. Phys. Express 9(11) (2016) 112701.
[2] M. Okoshi, K. Twasaki, T. Yoshida: Mater. Lett. 309 (2022) 131335.

[3] K. Iwasaki, M. Okoshi: Gels 9(3) (2023) 179.

© 2023%F [CHMEES 06-030 7.3



20a-A501-4 BRAES MBS KT LIRS HETHE (2023 BABA—ILIFH3LIE)

HEZMHI A FVREICRIT S RNER L SiC REBETRE L OB
Relationship between number of ion irradiations and
morphology of surface structures on SiC substrate
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1) Y. S. Katharria et al. Surf. Coat. Technol. 203, 2442-2445 (2009).
2) L. Vazquez et al. JPhys. Condens. Matter. 34, 1-33 (2022).
3) AREES, AN, FrEkl T, 5 172 B HAS R YRR REH AR, (2023).
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Molecular dynamics study of early stages of development process
for negative type resists in electron beam lithography
BRAKBET, CHAHE, WLEGY, THEMHERE
"Dept. of Physics and Electronics, Osaka Met. Univ.
°Ryuki Tanaka, Kaito Yamada, Masaaki Yasuda
E-mail: masaaki.yasuda@omu.ac.jp
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VIGO0 FE )Y I a2 Lb—3 g U aRBASE LT[1] ZIKEHJC“ fﬁ@iu
Bz L0 EEICHET 20, ITRICEBES T2 8A L, SUROYIIERIZI T %
LA Moy L BUGIR 5y OF EAEH Z it L7c O THRE T 2,
vial—varsETN FAMLUTUA NELTPGMA (Poly(Glycidyl Methacrylate)) % %
LL Ui, BFRENDOTIaLb—va VBT MWIRELIZLD LFEKETHY LY A B EP
DI = RV F— Al ST, LU A My FRICZEREZTR L., 2 T8 5k &
MG L7z[1], @S c LY A REIZHUGH T & LT MEK (Methyl ethyl ketone)
45 F% Figl DL HITEA L, PGMA L ¥ 2 O BUGHIHIEFR % 4y 78 ) At L 7=,
YIalb—ia URER Fig2 (Zf) 4.3ns MIMIEREN L722DO LY X MR OHIEZ R, K
BRI BV CTRETFED PGMA 53 7 OO DR LY A Rl L, MEK 4 -~ &
WS 2R R S Tz, LY A MZIRIE L7 MEK 437723 PGMA 70 7 DA% £ 0 Zfif |
N2 L7 PGMA 53173 L P A M Hp BRI LI b D E B2 b5, £72, PGMA
Sy FRNCRIE LT % MEK 75 F13 L 2 A M REIFICIRE S 41, ZORICHOWTIBE 2
LA b ORISR S e Tz,
[1] i 2022 4I5S P 2 KR 2E NG 22, 20a-C101-7.

Fig.1 Molecular structure model of interface Fig.2 Simulation result of PGMA
between PGMA resist and MEK developer. resist molecule removal.
© 2023%F [SAEMERS 06-033
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Non-residual-layer nanoimprint using silver ink without vacuum process
REXE#ET OdF FEBE 8O0 =
Tokyo Univ. of Science, °Yuri Nakamura, Jun Taniguchi
E-mail:junt@te.noda.tus.ac.jp
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ZEIRE SEDLHEMEBENTWAR PHE50FEYL, BT 0w AR5 20NN
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IRE— DI IR E TH DR EEE S, TV FELTHWS Z & THEIE
VADNRE — R AT, RFEE, BT ot AR 5MNENRRNTZDAL—Ty hOk
BRI CTE, FBRIENRAE LR WIeDRIEREO R —PEOZENRE L WS RSN H 5.

Figl IZARFEOBISIX 2777, (XU oHIZ, BB 20 L&S 100 pm D> U 2 o Hl~v 2 2 —
E—L RO RIZEREZSFE LS UTIATEM L7 (Figl (@), &I, EREIEL7DICHy b
T L— FEHWT 150 C TS A 7 Z4To72 (Figl (b). S HIZ, MOZEEERSIFRE Lo
B < 728, PET 7 4 /L A& T— L R EEBICH UAHIT 72228 5 85°C T 5 49X A 7 Z4T BRI L 7=
(Figl (). =%, MOWEHFIIRE LI E2 0 Br< 728, UV BLiEE ~ A X2 —FE—/L F
RV T AT INT (VN EDORICHBEEET. 74050 EG UV 2L, B+ 22LT
AU Z AT N7 0V AMINZEES L2 (Figl (d). 855 L7277 4 L AICIE, N2 — 2 OO ZEEE
SITERDI S LTz, 2oL & v UV B EREIIE IZEE Ry 2 5 AT Y, SRR ORI
it 7212 Optool-DSX 1% CTIgEMLEL 21T - 7=. &IZ, UV TE{LAIE % Si HAk & Figl (d) TFET
BoNTZT 4V EDORICTHE S, 7 4 L0 B UV IBE LEEF L7 (Figl (). &2,
FRIERE C b HIRO PRk ORELE pE =& ) —LTY 2 L7 (Figl (f). Fig2 LV, FEFEL A
® 100 um @ Line /X% —U BB TE -2 EBNbad . 5%I1%, FFEICI VM Y —r 0fF
DR =R =
[1]1 S.Y. Chou, P.R. Krauss, P. J. Renstrom, J. Vac. Sci. Technol. B, 14 (1996) 4129.
[2] X. Cheng, L. Jay Guo, Microel Eng, 71 (2004) 277-282
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Silver
L/S mold ~ 150°C, 5min 85°C, 5 min
a)Silver ink filling b)Bake c)Remove top silver
UV-curing resin & o .
uv UV-curing resin Ethanol
Polyester film 0% Transmittance
N * |
[
d)Remove bottom silver e)UV exposure f)Rinse
Figl. Process to form non-residual-layer with silver ink in air Fig2. Top view of non-residual-layer pattern
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Nano-Periodic Pattern Formation on polylactic acid sheets by thermal nanoimprinting
RIXK MHEEI ' KISTEC ©fX HE' it+t MX . &F €2 54 B 1A 21!
Tokyo Tech ', KISTEC 2, °Ryuka Umemoto!, Y. Kitamura!, S. Kaneko?!, M. Yoshimoto', A. Matsuda'

E-mail: umemoto.r.aa@m.titech.ac.jp

[#5]1 FVFLEE (PLA; polylactic acid) (33 A4~ AG K ATHETHY | D> DMK o3 iR « PSR o i 1 K A4
IR R AREAMEORY)~—Th D, PLA [TU4E, QEMCERAL T T, TLFT T )L
=757 /VT/\/focﬁ&f\@ﬂ?ﬁﬁ?fj(ﬁ)@/ufb\émm FEDIHE A EIRT SARSHIZET T
PLA DOFEIL, BUKPERIEIZRELAEMITIN R, v A7 F—=0 T H Z RSV TET, L0
INOERGE TS ) A — VR R — =0 TR GDHIEICED ENST ASAADOVERER] S0, SRR
DOFFMBLE E LI C&D, — T TR A 1X, AT /A TV NEICEY, ZRETRIAIR (P v o
FL 7 4R~ — (COP) 7 EBT MR~ — DR MEZ, JE AT v TG (53~0.3 nm) X°, £ib%
AT IR R i 2 A L CE =B F72 | PLA ICB W TH [REED AT v 7 TR IR B LA AL
ZHHLTED, = A RRSCIR G SRR RICLD T /% — @ & E R O I 0 i B2 o 5k A
ERICEIRT 2, R TIL, SAA~ ARG IRIER )~ — DT )7 /3 A ZFAR 53 iR 2 B O fift B %
DI /A — L REKHIEEZ BAEL T, 8T /A 7V MZED PLA REDO—koeT /JEH]
TEIRER G, BLOZE OB AL PRI R EVEIC OV THRELT,

[ FEZBRIFER] AWFFETIL, JES 150 um, BT AEEBIRE Ty~60°C D PLA 7 4/v2 (CKIFZE & (KR,
SBK-CW-N) & v iz, £7°, PLA RO FHbZE, A7 v 7 (3~0.3 nm) %77 A7 E— /LR
ZRWEET ) A7V 10.2 MPa, 80°C, 5 min)iZXkVW{T~7=, WIZ, Pl } /U4 —/LE— /LR
(ECRIOS® VICT-Bnp., 7§=265°C) %, 7} /i~ A% —F— /LK (QEHES~4-10 nm, J&H1~100 nm) !
FAWTRARIZIERIL 72 (6 MPa, 280°C. 5 min), %tV C. PLA 7 A/LA~DF ) A % — 55 % Pl
E—VREFWZET /4 7Y b (2 MPa, 80°C, 5 min) (ZXDSEfEL 7=, Fig.1 1% PLA 7 4/L AL PI
E—/LRORKE AFM BIZHE TH S, Fig.1(a) DARLLEL PLA 7 /L SRR 7R ZS -7, ik
REV RMS H1&~2.7 nm Z7RL7, Fig.1(b)®D Pl F /74 —/LE—/LR (FEE~ 4 nm, J&#]:~100 nm) %
FAWZ A PLA 7 4 )V AEH DT /A TV ROFEFN Fig1(c) THY, ES~3 nm, & HI~100 nm
LI NT ) EmESE IR T SR N E— U 3 EE B<EE T AL, RMS FLE$H~0.7 nm S 72,
A CIE PLA K O L0/ Z — il B4 b PR Z EVEIZ OV TH AR T,

(a) o ASPLA (b) e Plmold (c) _‘nano-grooved PLA

[nm]

0 100 200 300 400 500 600 100 200 300 400 500 600 0 100 200 300 400 500 600
[nm] [nm] [nm]
Fig.1 AFM surface images (1x1 um?) and cross-sectional profiles of (a) as-received PLA films, (b) the PI nanowall mold, and
(c) PLA films after thermal nanoimprint at 2 MPa and 80°C for 5 min.
[1] D. Valerini et al., Thin Solid Films 645, 187-192 (2018). [4] T. Oga et al., Jpn. J. Appl. Phys. 59, 128001 (2020).
[2] Y. Guo et al., Nano Lett. 2019, 19, 11431150 (2019).  [5] M. Yoshimoto et al., Appl. Phys. Lett. 67,2615-2617 (1995).
[3] G. Tan et al., Nanotechnology 27, 295603 (2016). [6] R. Yamauchi et al., Sci. Rep. 5, 14385 (2015).
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Fabrication of a stencil mask using a bridge structure
FOREBRE! c(MDEN BA !, FE B, 50 &!

Tokyo University of Science!, °Hibiki Tamura'!, Yusuke Murakami' Jun Taniguchi'
E-mail: 8123522@ed.tus.ac.jp
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LTy MEGEE L 2T vir<x2offlilicizc
DAL Ty MG LICRPHETFL—-LL YR D PMMA
BEAT L CTITo =D CHRET 3.
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[1] M.Murakami, J.Taniguchi, Filling behavior of UV
nanoimprint lithography using bridge structure mold, 2022 4F &
FE# L2k EER 4z, 2022, p. 99-100
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