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The Effect of Water on Silicon Anodic Oxidation

Koichi Miyauchi, Junji Nanjo, Shigeru Nomura
and Shin-ichi Hara

Abstract

It has been reported that the physical and chemical properties of the silicon anodic oxides
differ with the forming conditions of the oxides, and especially, that the water in the electrolyte
has a large influence on the electrode reaction and the mechanism of silicon anodization.

In our experiments, the silicon anodic oxides were formed at constant current density, 3 mA/
cm? in the solution of THFA, a protonic solvent, +0.04 N-NH,NQO; with added water contents
varing from 0.3 to 5.0W/%, and the forming time was 90 min. By measuring the weight,
thickness and I-R spectrum of the oxide, several effects of the water in the electrolyte were
investigated, and following results were obtained. (1) When the water content was about 3 W/%,
the ionic current efficiency of the oxide formation had the maximum value, 1.1%. It may be
guessed that this result was caused by our using the protonic solvnt, becauce all of the OH™
ion which are produced by the dissociation of the water in the electrolyte do not contribute to
the oxidation but they hydrate with the proton, cation and anion. (2) It was shown by weighing
the silicon oxides before and after the anodization that all of the oxides in this experiments
belong to “the less oxygen type” with respect to stoichiometric Si0O;. (3) The resistivity of the
oxide had a tendency of decreasing in proportion to the increasing of the water content in the
electrolyte.
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