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Abstract: The effects of silica content were studied on UV curing characteristics and defect formations in imprinted pat-
terns of hundreads nanometer size for the photo-curable imprinting composites with silica particles. An increase in elas-
ticity and a decrease in shrinkage were observed with an increase in silica content in the imprinting resin which was UV
cured at room temperature. However, the patterned nano-pillars were stuck together with neighboring nano-pillars if the
amount of silica is more than 7 wt%. This can be ascribed to the increased viscosity of imperfectly cured resin due to
the obstruction of the photo-reaction by silica particles. Addition of silica to the imprinting resin is useful in enhancing
the strength of the cured resin although it is difficult to get good imprinted patterns for the resin with more than 7 wt%
of silica due to the reduction of photo-reaction conversion.

Keywords: acrylate resin, silica nanoparticles, mechanical strength, imprinting, nano-pattern.
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Figure 1. FTIR spectra of urethane acrylate/silica composite.
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Figure 2. Flexural modulus of UV cured urethane acrylate/silica
composite as a function of silica content.
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Figure 3. SEM image of nano-imprinting pattern mold.

¢} 200/200 nm<! groove &S ARE-sI{THFigure 3).
oY o|E #HZl BAste] osle] olaHHolE IF
o] C=C Ago] BoAH 37} Sojee AdS Hol=d,
Ankx oz AlgslE oladEolE ZZEwe] $EES
H717F 209 A% 1~5%, 37081 73S 4-9%, 67HS]
10% oPFo =, ol addolE #57] 7} S7HrE 4“%—%
o] Z7ksleE AoR A Utk v IEZYE FAgelA
W57l F7F B2 olmgdolE ZejEHE ¢JZdE #X
o ARgsld WhEEE FHo] golstal AskEe] ol
do] 2 AL HEE AS F e Adxe] o, 37stl
ogt #xle] FFEC| F A YZHE FAAM = Y
o] ¥ #9 5 b side] Auwrt "olx st
e 3" @A s Yo 9}3} EW 3738} wt
SO FtElE FEES UE
A7t JAE HolA °7iﬂ5 s ﬂliélt— HAAs T
et B3}t gl e G F5ES F5E 34
4219 plateZt 912 ol ssHA A7|= WS Z“Jéé}ﬂ A
Att. Figure 4] & AL A7) W £5F ¥ist 2

¢

3P ol Eeo|E BAIE o83 Wie JZRE I 4 539

15
—
%i 10 4
2
=
g
@
s
a
-
£ 54
£
w
- = =1wt%
—-—3wt%
0 —-— Swit%
I N T M L M T N
0 100 200 300 400

Time (sec)

Figure 4. Changes in shrinkage ratios of UV curing urethane acry-
late/silica composites with different silica contents.
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Figure 5. FE-SEM images of nano-pillar patterns fabricated using
room-temperature UV imprinting process with imprinting com-
posites of different silica contents: (a) 0 wt%; (b) 3 wt%; (c) 5 wt%;
(d) 7 wt% (100/100 nm groove pattern with 100000x magnification).
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Figure 6. FE-SEM images of nano-pillar patterns of urethane acry-
late resins fabricated using room-temperature UV imprinting process
without silica (200 nm width grid pattern with 200000x magnifi-
cation).
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Figure 7. FE-SEM images of nano-pillar patterns fabricated using
high-temperature (60°C) UV imprinting process with imprinting
composites of different silica contents: (a) 0 wt%; (b) 2 wt%; (c)
3 wt%; (d) 5 wt% (100/100 nm groove pattern with 100000x mag-
nification).
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