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Abstract

Wet chemical etching has become an important technique in the manufacture of
semiconductor and MEMS systems. To better understand and well control this
technology, in this study the reaction mechanisms of anisotropic chemical etching with
characteristic surface morphologies are investigated under various etching conditions,
including the differences in the crystal orientation, the concentration of potassium
hydroxide and the temperature. From the results of the anisotropic etching experiments,
a pyramid-like surface morphology of Si(100) etched with potassium hydroxide are
formed, while a VV-groove of Si(110) and steps or triangular pits of Si(111) are observed.
The characteristic surface morphologies of Si(111) and Si(100) would be reduced with
the increase of the potassium hydroxide concentration, and an enhanced surface
morphology in Si(110) is obtained. Owing to the high frequency of collisions between
molecules, the surface morphologies of Si would be flattened as the temperature is
increased. Meanwhile, the etch rate of potassium hydroxide becomes faster with
increasing the temperature. It is also found that the isopropanol can alter the featured
surface morphologies of Si(100) and Si(110).
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