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Molecular Resist Based on Star-Shaped Molecule

ARER & WWE #/# X

#2

B HATTORI Shigeki B YAMADA Arisa

W ASAKAWA Koji

)V I 771 BV DEHHLESHNANDE T Zy 2 1 XEVREDHMILEZ ATV, HHILAESICONTT
RUDAMPBEUICLKRY, BRELTI 7R (RE) PEEXTHEVIRAGRBICERL TS,

RiZld, 74bLPANDERFELTRERVON TV SEZ FLEMICKDY, HULIMED FILEMERV D FLIA
MefFELz, IDFFLIANE, MIREE30 keVDEFREBRE CEXLIZEIS, N—TJEYF (hp) 50 nmD T4
YT VRAN=A (L&S) NE—2DEBICHINL. &z, ZORFLIAMIGFYAADNEL, FFHOBE)RVDE

W), BRFEECESTRADPBFTES.

The shrinkage of technology node sizes in semiconductor products, such as NAND flash memories, is attributable to the development of lithographic
technology. However, resolution limits and line width roughness (LWR) of photoresists are becoming problematic in advanced nanolithography.  High
resolution and low roughness are expected from the molecular resists because of their small molecular size and poor conjuncture of molecular chains.

Toshiba has developed a molecular resist using a new amorphous molecule instead of a conventional polymer in order to overcome these

problems.
(EB) at an incident energy of 30 keV.
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Half-pitch (hp) 50 nm line-and-space (L&S) patterns could be constructed by exposing a developed molecular resist to an electron beam
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Reaction mechanism of positive-working chemically amplified resist
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Problems of molecular resists
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Optimized geometry of truxene derivative
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Scanning electron microscope (SEM) image of hp 100 nm L&S pattern fabri-
cated with molecular resist based on truxene derivative
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SEM image of hp 50 nm L&S pattern fabricated with molecular resist based
on truxene derivative

FBHETNA AWML ORF R T 22 FLP A

EFo TR LEZLNG, £IT, HICMi»r WY —Y O
Wik Arze Y —= T T AMIHWTNEE 30 keV D
B2 1L, hp 50 nm L&S 787 — > Ol AR
HETH 5o WliF, TOEEEH TN RESTILEWIC
D WIALEIIERI L YA b2 W LT, hp 50nm L&S
=V BB HZENTER Y, LML, Moy FERE
W70 LIV ARNTIE, #o57-hp 50nm L&S /X7 —2 %1%
HZEIEIIL7 B71%, SEM THi%ZEL7-hp 50nm L&S
RE—OWTHITEIRTH %0 ZORRNS, MVt FHRAK
T LYV AMIEREETH B b o7z,

%72, hp 100nm L&S/7¥% — > C, ll KX 640 nmT
LWR DI E % FFAM L 72K, — a0 e el
WALFEIIERLL DA OB EDLWRS.L nmiIZ T, MY
7Yy FHBAREH T FLIVA O EDOLWRAY6.7 nm
L, NS ESbhr ol

AL, SO RWELEELHWT, HELGF
LIAMPEDREDOWM AR NY - ETHIETE L0525
fliLCTWw5,

7 HEHE

V75740 X BN TORB 2T 5720, Eiig
LK T T AADGFEN DL VA MRS L7, %L
72U VAN ZNIERE I 30 keV O T-HA 0 25 8 CELT
%ZET, hp 50 nm L&S/3% =Y DRI I L 720

ZO5F LI AME, RHEELEEE RSN AEUV )
VTITTATHRIBLTWAEE LN, 5%, kit V75
T4 IR E DTN,

X ®

(1) Hattori, S., et al. Novel Molecular Resist Based on an Amorphous
Truxene Derivative. Proc. of SPIE. 6923, 2008, 69230 - J1 - 69230 - J12.

BR#B %4 HATTORI Shigeki
BFgEmITE£ > 5 — BRAEMRT KT b —,
PRREPEA AR OBISE - BT ICOES. BB R 2R,

Functional Materials Lab.

WA A# YAMADA Arisa
Wy 7 — MBI RIT M) —
FRBE A B R OWFZE - BASSICHE S ISR A A H.

Functional Materials Lab.

%)l 888 ASAKAWA Koji, Ph.D.
WFGERISE > 5 — BAEAHRLS K5 ) —RAERFER, TH
BRAETEA BRI O RS - BRICEET, ISR 2, R
TEERR

Functional Materials Lab.

49




