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UV nanoimprint lithography using a multi-dispensing method

HEg  dgdM 287, ddH of 85

(Jun-ho Jeong, Young-suk Sim, Hyonkee Sohn, Young-jae Shin, and Eung-suk Lee)

Abstract : Ultraviolet-nanoimprint lithography (UV-NIL) is a promising method for cost-effectively defining nanoscale structures at
room temperature and low pressure. Since the resolution of transferred nanostructures depends strongly upon that of nanostamps, the
nanostamp fabrication technology is a key technology to UV-NIL. In this paper, a 5 x 5 x 0.09 in. quartz stamp whose critical
dimension is 377 nm was fabricated using the etching process in which a Cr film was employed as a hard mask for transferring
nanostructures onto the quartz plate. To effectively apply the fabricated 5-in. stamp to UV-NIL on a 4-in. Si wafer, we have proposed
anew UV-NIL process using a multi-dispensing method as a way to supply resist on a wafer. Experiments have shown that the multi-
dispensing method can enable UV-NIL using a large-area stamp.
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Fig. 2. Stamp geometry.
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Fig. 3. The designed patterns on the stamp with 100-1,000
nm line widths.

W oaels )zl Algw
HQ 5009 2C ZEP7000°]™, =
Z¥Z¥ 100 nm 2+ 400 nmo]t}.

% 4ol Mgl o] nAl HE AL £33 e-beam TA
2HE 423shy] 98lke] HITACHI HL80OM 50 keV vector
scan e-beam B E AMEEII 1L, dose WS 25 pClom’E 1A
skl

T8 4p)ellr ek 2ol sl

Es
]i

Aske A X HOYA A1) E
LE O YA ZES] s

"h‘ oZi

T

& &A%+ & FAIRCHILD spin s
prayE ©]&sle] A~ sl gl dololy:
o HALE HASE Cr oA 27k e H4S 93 UNA
XIS VLR-700 ICPE A3}l o] X 2E A A] A}
2% gasi= 0,01 DA F-8- 30 scom, AYF T T 10 m
TorrE -FABIATE Cr Al Al CVOy/He gasE &35t



606 HIOf
e-beam resist Cr layer

I3 4 2" A2 AEE: @) AE HASE
S 74 49 ZHE, (b) e-beam A HI=Z
HA2E Yo HelS ZA3 ©) ZEFTS A, (
d) HRA2EE AAZ, (@) TARE AF, ) 2F
=2 AA%

Fig. 4. Schematic of nanostamp fabrication procedure: (a) coat

quartz plate with Cr and resist layers, (b) form pattern on
resist by e-beam lithography, (c) etch Cr layer, (d) strip resist,
(e) etch quartz plate, and (f) strip Cr layer.
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Fig. 5. SEM images of the grooves of the stamp with the
designed widths: (a) 100 nm, (b) 600 nm, and (c) 1
pum.
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Fig. 6. CD measurement results for the grooves of the stamp
with the designed widths: (a) 100 nm, (b) 600 nm, (c)
800 nm, and (d) 1 pum.
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g A s
. Dimension measurement results of the groove
intervals of stamp.
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Fig. 8. Optical microscope images of air bubbles entrapped into the
resist.
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Fig. 9. Resin drops (a) multi-dispensed on a wafer and (b) pressed

by the quartz stamp.
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Fig. 10. SEM images of (a) the imprinted patterns of the resist and
(b)a 377-nm wide and 200-nm high pattern spaced
100-nm apart.
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Fig. 11. SEM image of the cross-section of the imprinted resist.
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