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Abstract

The formation of thin insulating layers by anodic oxidation was investigated in the
present paper as an alternative way of fabricating low-cost silicon MIS solar cells.
Anodization was performed both in constant voltage mode and in constant current
mode, using a ethylene glycol solution of KNO;. The film thickness was carefully
determined by an ellipsometer at the wavelength of 6328 A. Evaluation of MIS cell
performance was made by comparing the open circuit cell voltage V,. and the short-
-circuit current density I under illumination with a tungsten lamp and those of the
bare Schottky cells (without anodization).

It was found that anodization in either mode can increase V,. without reduction of
Le, but that anodization in the constatnt voltage mode is more controllable and more
reproducible than that in the constant current mode. A maximum of V,. of 052 V as
compared with that of 0.37 V of the Schottky cell was achieved at the empirical
optimum formation voltage of 0.5 V in the constant voltage mode. A brief discussion
on the mechanism of V,. increase is also made.
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Semiconductor Method Time
Si hot HNOs ~8min
" boilingHzO
” 10-percent HF in H20 <lmin
” S$i0; in 40-percent HF 1.5~ 2min
” anodization
” evaporation of Si0
” 150°C in air 5—T70h
” 400°C in air 5—60min
7 620°C in air 15— 30min
» 420°C in dry oxygen 10min
” 420°C in wet oxygen 5—40min
” 514°C in oxygen 12min
” 450°C in wet nitrogen 15— 30min
4 450°C in N3,/ 0, ~10min
” 480-500°C in Ny /0q ~30min
” 700—900°C in steam <5min

GaAs evaporation of Shy0s

” oxygen plasma 10-20s
7 anodization in buffered 3-percent HsPQ, ~10min
” anodization in acetone,/KMnO, <1min
" 120°C in ozone 20min
4 25°C in H:0,/0: 50-100h
4 105°C in air 70h
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