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Adhesive Properties of Textured Silicon Surfaces

LIU Shu-peng. WANG Xiao-li, SI Li-na, ZHANG Yu-yan
(School of Mechanical Engineering. Beijing Institute of Technology, Beijing 100081)

Abstract: To study the adhesive properties of textured surfaces, silicon surfaces with pillar textures were prepared u-
sing inductively coupled plasma (ICP) etching technology. The morphologies of textures were observed through SEM and
AFM. Adhesion tests were performed by the atomic force microscopy to investigate the effect of texturing on the adhesive
properties. Experimental results show that regular and uniform pillar textures are produced on the silicon surfaces. Com-
pared with untextured surfaces under the same condition, the adhesive force on textured surfaces significantly decreased
and the drop was about 73% —77% , which illustrates the fact that the existence of textures reduces the contact area.
When the interval between patterns is fixed, textures with smaller diameters are more beneficial to adhesion—reduction.
Both the van der Waals force and capillary force are reduced by about 88% -89% and 62% -68% , respectively, after the
introduction of textures. Additionally, the capillary force plays an important role in contributing to the adhesive force for
either untextured surfaces or textured surfaces.
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Fig. 2 Schematic diagrams of the fabricating process of silicon surfaces with textures
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Table 1  Geometrical parameters of the silicon surfaces

with pillar textures

Samples S1 S2 S3 S4
Diameter, d/pm 2.3 3.3 4.3 5.3
Height, 2/pm 1.8 1.8 1.8 1.8
Pitch, p/pm 6 7 8 9
Surface coverage, /% 12 18 23 27
Roughness, Rq/pm 0.7 0.75 0.76 0.78
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Table 2 Adhesive forces corresponding to different envi-

ronmental conditions (nN)
Samples Air, RT Liquid, RT
Flat Si 56.86+1.93 23.21+0.66
S1 13.2340.94 2.624+0.13
S2 14.7540.92 2.6940.13
S3 15.214+0.90 2.78+0.15
S4 15.5540.92 2.88+0.15
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