gz Aes =83 Ad, A31A A6E, pp. 679~685, 2007

679

o1 4%

— *
¥BT DE5

(20074 2% 2098 A<, 20079 49Y 309 AHAIYE)

Surface Wettability in Terms of Prominence and Depression of
Diverse Microstructures and Their Sizes

Seon-Woo Ha, Sang Min Lee, Im Deok Jeong, Phill Gu Jung and Jong Soo Ko

<EE >
St Fee) A WA FE2ES
2254 TUYR 79
SH2”. ol4tal™ Healy™.
Key Words :

Superhydrophobic(X454]), Lotus effect( 252 & 7}), PPFC(Plasma Polymerized

Fluorocarbon), Contact angle(} 7}), DRIE(HHS-A o] A4 4Zh

Abstract

Superhydrophobic surface, with a water contact angle greater than 150°, has a self-cleaning effect termed
‘Lotus effect’. This surface is created by the combination of rough surface and the low surface energy. We
proposed square pillar and square shapes to control surface roughness. Microstructure arrays are fabricated by
DRIE(Deep Reactive Ion Etching) process and followed by PPFC(Plasma Polymerized Fluorocarbon)
deposition. On the experimental result, contact angle at square pillar arrays is well matched with Cassie’s
model and largest contact angle is 173.37°. But contact angle of square pore shape arrays is lower than
Cassie’s theoretical contact angle about 5~10%. Nevertheless, square pore arrays have more rigidity than

square pillar arrays.
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Fig. 1 Diagram of liquid drops on rough surface: (a)
Wenzel’s model; (b) Cassie’s model

Table 1 Geometry of the designed microstructures
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Table 2 Geometric parameters and theoretical contact
angle on square pillar array

Roughness
Structure size factor(r) & Pore Theoritical CAs.

fraction
a(m) | b(am) | ba [ hem | v Jo® | 87 | 6°
5 25 | 05 8.11 | 55.56 - 134.54
5 5 1 5 75 - 146.31
5 10 2 2.78 | 88.89 | 15568 | 157.72
5 20 4 20 [164 ] 96 12255 | 166.69
5 30 6 133 | 97.96 | 115.80 170.50
5 40 8 1.20 | 98.77 | 113.13 172.61
5 50 10 113 | 99.17 | 111.80 173.96
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Table 3 Geometric parameters and theoretical contact
angle on square pore array

Roughness
Structure size factor(r) & Pore Theoritical CAs.
fraction
c(m) | dim) | cd | by | ¢ f @) | Q" 6°

15 5 3 4 56.25 - 134.91
33 s 6.6 283 | 75.42 158.09 146.60
83 5 16.6 2 1.86 | 88.96 | 127.54 157.79
250 5 50 1.31 | 96.12 | 11540 166.88
375 5 75 1.21 { 97.39 | 113.34 169.24
500 5 100 1.16 { 98.03 112.30 170.67
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Fig. 3 Fabrication process of microstructures: (a) Wet
oxidation; (b) photoresist coating; (c) photolitho-
graphy and oxide etching; (d) silicon etching by
DRIE, photoresist and oxide romoval; (e) PPFC
deposition by DRIE
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Fig. 4 SEM image of fabricated microstructures: (a)
square pillar; (b) square pore
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Fig. 6 Contact angle as a function of pore fraction. Each
curve denoted square pillar, square pore and
hexagonal pore(honeycomb) pattern
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Fig. 5 Photos of droplet with the highest contact angle
on different patterns: (a) Smooth surface,
CA=109.15°; (b) Square pillar pattern, a=5 /m,
b=50 tm, CA=173.37°; (c) Square pore pattern,
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