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Abstract: During the imprint lithography process (ILP), ILP technology using ultraviolet (UV) light is the method of
pressing UV curing resins at a constant pressure (low pressure) with mold fabricated using pattern master, then UV irra-
diation, hardening resins, and then pulling away and transcription. This method is simpler and more efficient than the ther-
mal ILP technology, which requires high temperature and high pressure. Thus, in this study, the UV-ILP for various
pattern formulation was conducted, and the UV curing resin developed was used with environment-friendly acrylic resin.
The resin does not contain fluorine, making it difficult to develop hydrophobic properties. Thus, by different mold surface
patterns through the imprint process, acrylic resin also showed the super-hydrophobic surface characteristics. To evaluate
the physical characteristics of UV curing resins developed, the surface properties, hardness, contact angle, and thermal
characteristics were conducted. In conclusion, water-contact angle of honeycomb pattern film has shown the super-hydro-
phobic property over than 120 degree compared to the flat type pattern film.
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Scheme 1. Omniphobic surfaces concept with various pattern mor-
phologies via imprinting lithography process (ILP) technology: (a)
honeycomb pattern; (b) square pattern; (c) triangle pattern.
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Table 1. Materials for UV-Imprinting Resin and Their Used Mass Ratio

Materials Commercial name M, (g/mol)

Chemical structure Contents Remarks

IRGACURE 379

(2-Dimethylamino-2-(4-methyl-benzyl)-1- 380.5 BASF
(4-morpholin-4-yl-phenyl)-butan-1-one)
Photoinitiator 1~5%
IRGACURE 819
(Bis(2,4,6-trimethylbenzoyl)- 418.5 BASF
phenylphosphineoxide)

DEGEEA .

(Diethylene glycol ethyl ether acrylate) 188.21 Aldrich
o s

Monofunctional HEMA 130.14 i H 50~80% .
(2-Hydroxy ethyl metharylate) ’ Ty mq_/wlux“mn_/%.,/ Junsei

HPPA i .
302.33 Aldrich
(2-Hydroxy-3-phenoxypropyl acrylate) Mo \)J\G/“‘m, P N e

J 1

. . DEGDMA Mo A e o 0o .

Difunctional (Di(ethylene glycol) dimethacrylate) 198.22 j/ g e 10~30% Aldrich
=] o
H”:%UJ\_O/\H ‘“xa/’“‘x_,-ff'c”‘

Multifunctional PETIA 298.29 Kﬂ 1~20%  Aldrich

(Pentaerythritol triacrylate)
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Figure 1. Schematic diagram for the fabrication process of UV imprint lithography process.
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Table 2. Molecular Weight of UV Curing Resin by GPC

M, M,

Sample (e/mol) (@/mol) PDI

UV curing resin for
imprinting (starting, 0 day) 867 884 1.02
UV curing resin for 269 584 Lo

imprinting (after, 30 day)
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Figure 2. FTIR results of (a) UV curing resin; (b) imprint pattern
film; (c) bulk PET film.
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Figure 3. SEM images of pattern morphologies as various pattern (a) triangle; (b) square; (c) honeycomb before rubbing test (A); after rubbing

test (B).
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Figure 4. 3D profiler images results of various pattern (a) triangle; (b) square; (¢) honeycomb before rubbing test (A); after rubbing test (B).
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