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Fabrication of three-dimensional silicon profile by wet etching
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Abstract: A fabrication method combining anisotropic wet etching with isotropic wet etching process is
proposed to obtain silicon-based three-dimensional curved rotary profile. In the isotropic etching
process, the corrosion rate increases exponentially with the concentration of the etching solution in the
vicinity of the silicon surface. The little fluctuation of etching solution concentration varies significant-
ly due to the velocity of the etching liquid flow. On this principle, the surface peak and the bottom of
octahedral structure obtained by anisotropic etching are polished by the flow difference existing in the
condition of the stirring until one smooth three-dimensional surface occurs. By using the anisotropic
wet etching to control the depth of the structure and the isotropic wet etching process to polish the
curved surface of the structure, a silicon-based three-dimensional curved rotary profile with the height
of 100—200 pm is fabricated based on a circle mask pattern with the diameter of 600—1 000 pm. The
method proposed is simple, effective and can be used in fabrication of various three-dimensional silicon

molds.
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Fig. 1 Composite preparation process of 3D surface wet

etching (a) Deposition of Si; N, by PECVD; (b)

Pattern array formed by photolithography; (c)
Graphics transferred to Si; N, by RIE dry etch-
ing; (d) Removal of photo resist; (e) Aniso-
tropic wet etching by KOH; (f) Isotropic wet
etching by HF & HNO;.
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Fig. 2 Wet etching rate of isotropic of silicon
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Fig. 5  Surface roughness results from multi-wet

etching process. The right part presents the

roughness measured by NT1100 (Veeco).

Measured spot is marked by square in left.
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Fig. 6 Contour image of microlens made by three-di-
mensional silicone mold. Relative value of lens
transmitted light (0~ 256) is represented by

ordinate value and grayscale value of figure
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