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Anodic Formation of Oxide Films on Silicon
Masaru OKADA*

(Received September 21, 1974)

Silicon single crystals of p- and n-type were anodically oxidized by
the constant current method. The electrolytes used in this work are
the concentrated nitric acid and 0.04N solution of potassium nitrate
in the organic solvents, i. e., N-methylacetamide, ethylene glycol and
tetrahydrofurfuryl alcohol., Different electrolytes have the different
profiles of voltage-time curves and increasing rates of voltage, from
which the different current efficiencies in each electrolytes are possibly
suggested.

The highest forming voltages depend on the electrolytes; 160, 300
~320 and 500~550 volts in nitric acid, N-methylacetamide, and both
ethylene glycol and tetrahydrofurfuryl alcohol, respectively. Slopes
of the film thickness-voltage relations are 3.8~4.0A°/volt, regardless
of the conductive types of substrates, the electrolytes and the current
densities availed.

On the n-type silicon in the dark, anodic currents are influenced
by the potential barriers, estimated 40~50 volts, at Si-SiQ, interface,
although the rate controlling steps in film growth turn to the inside

transfer and the barrier vanishes when the oxide grows more than

300A°.
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