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Figure 1 Rough surface (periodic structure) and the two states. A:

Pores filled with water, the Wenzel state. B: The drop rests on a

composite of solid and air, the Cassie state.
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Figure 2 Parameter of the test-pieces with periodic structure

fabricated on silicon by photolithography.

Table 1 The 12 different test-pieces to evaluate wettability from

measurements of the contact angles.

Pitcht Depth 4
Aspect
No. (nm) (num) ratio
Designed | Measured | Designed | Measured | (fi/f)

1 1056 1
1000 700 703

2 1029 2

3 1259 1
1000 500 514

4 1148 2

5 1192 1
1000 300 349

6 1138 2

7 529 1
500 700 656

8 550 2

9 620 1
500 500 473

10 536 2

11 592 1
500 300 212

12 558 2
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Fieure3 SPM image of the scales of the test-niece No.5.
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Figure 4 Measured results of the surface of the test-piece No.5
using the SPM.
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Figure 5 Comparison of contact angles between the theoretical and
the experimental results. A Wenzel equation. B: Cassie-Baxter equation.

Table 2 Top data of the contact angles for both hydrophobicity and
hydrophilicity in the 12 different test-pieces.

Hydrophobic Flat surface Hydrophilic

64 O

105.1° (+50.1°) 55° 5° or less (-50°)
No.6 No.8
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Figure 6 Principle of formation of a laser induced periodic
structure using a femtosecond pulsed laser.

Table 3 Relationship between surface roughness of the base material and nano-periodic pattern (< 2,000)

Surface roughness of the
base material

Before laser processing

After laser processing

R.>03 um

R.=0.1 pm

Ri=0.05 pm

Songram

S

i

T,

o,

R.<0.05 um
(with polish processing)

* The ellipse formed by the white dotted lines show defects in the processing areas.
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Table 4 Injection molding conditions of the keeping pressure

and the time.
Condition Keeping pressure (N) Time (s)
A 6,860 5
B 7,546 5
C 7,546 10
D 6,860 10

Table5 The contact angles on AES film surfaces.

Without periodic Periodic structure
Condition

structure (difference)
A 77.2°(+8.7°)
B 97.4°(+28.9°)

68.5°

C 94.9°(+26.4°)
D 89.8°(+21.4°)

Table 6 Contact angles on both the without and with periodic
structure.

Without periodic structure Periodic structure

(b) periodic structure

Figure 7 Comparison of water-repellency on the AES plastic injection-molded plates.
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