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Fabrication and Wetting Behaviors of Regular Textured Silicon Surfaces
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Abstract: Regular textured silicon surfaces with various shape and different geometrical parameters were successfully designed
and prepared using inductively coupled plasma (ICP) etching technology. With focus on the three kinds of typical textured sili-
con surfaces including pillar, dimple and groove in this study, influences of texture shape and geometrical parameters on the wet-
ting behaviors of textured surfaces were systematically evaluated. The results show that wetting behaviors of textured silicon sur-
faces were closely related to the texture shapes and geometrical parameters. With the increasing of surface roughness, regular
textured surfaces became more hydrophobic. Silicon wafers with different geometric morphology had different influences on their
surface contact angles. Compared with pillar and groove pattern, silicon surface with dimple pattern exhibited larger contact angle
value even with a lower surface roughness. In order to get the same contact angle of 101°, the roughness of silicon surfaces with
dimple, pillar and groove patterns were 16.2 nm, 29.2 nm and 70.2 nm, respectively.
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Fig. 1 Scheme of fabricating process of silicon surfaces with

regular textures by ICP method
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Fig. 2 AFM morphological images and section profiles of PB1 (a, b, ¢), PB2 (d, e, f), PB3 (g, h, i) and PB4 (j, k, 1)

with pillar textures
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Table 1 Geometrical parameters of silicon surfaces with regu-

lar pillar textures

B P RE o 3/ ARARRE () B 2 ThiRELRE J8E 3 i) B 2 ¢

nm i/ pm rms/nm r/ %
PA1 150 9 29.2 3
PA2 150 8 35.2 5
PA3 150 6 47.4 8
PA4 150 3.5 72.1 26
PB1 500 9 61.4 3
PB2 500 8 73.7 -5
PB3 500 6 95.9 8
PB4 500 3.5 153 26
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Fig. 3 AFM morphological images of HAl (a), HA2(b),
HA3(c) and HA4(d) with dimple textures
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Table 2 Geometrical parameters of silicon surfaces with regu-

lar dimple textures

g DUREE MIBIEBUIEE MR e A R

d/nm i/ pm rms/nm r/ %
HA1 100 1.5 16.2 3
HA2 100 4 20.5 5
HA3 100 6 28.5 9
HA4 100 8 48.1 31
HBI1 175 1.5 23.4 3
HB2 175 4 30.2 5
HB3 175 6 43.9 9
HB4 175 8 76 31
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Fig. 4 AFM morphological images and section profiles of G1 (a, b, ¢), G2 (d, e, f), G3 (g, h, i) and G4 (j, k, 1)

with pillar textures
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Fig. 5 Static contact angles of silicon surfaces with pillar

textures
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Table 3 Static contact angles of silicon surfaces with dimple

textures
R 4 1 2 3 4
HA 101 103 107 115
HB 103 112 114 119

97° n 100°
102° ii 112°
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Fig. 6 Static contact angles of silicon surfaces with groove

textures
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