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This study aims the improvement of controllability of metal-assisted etching
for microfabrication of silicon wafers. The silicon wafers were modified with noble metal
nanoparticles by electroless displacement deposition, and then immersed into a hydrofluoric acid
solution including hydrogen peroxide for the etching. Micro-, meso-, and macroporous structures were
changed by changing such etching conditions as type and conductivity of silicon, size and coverage
of metal on silicon, and composition of the solution. A device simulation calculated the flow of
electric charges in silicon during the etching. The comparison between experimental results and
computer simulation will provide suitable etching conditions to highly controlled microfabrication.
Silicon nanohole allays produced by the etching were applied as suitable substrates of
surface-enhanced laser-induced breakdown spectroscopy for microdroplet analysis.
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