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Modeling of orientation-dependent etching of silicon and effects of ions in the solution
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alkaline solutions. We clarified the mechanisms of easily changeable anisotropy in the etch rate by a

We investigated wet anisotropic etching of single crystal silicon using

small change in the etching solution contents. It was clarified both theoretically and experimentally that
a cupper ion as an impurity in etching solution significantly suppresses etch rate and deteriorates etched
surface roughness. Also, we clarified a mechanism of dramatic anisotropy change occurring by a small
amount of surfactant added to etching solution. This was first found by our in-situ FTIR observation of
liquid-solid interface between etching solution and silicon. By utilizing the variable anisotropy in etch
rate, we invented new fabrication processes for 3D microstructures for MEMS applications with a

minimal process cost.
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