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Oxidation of GaAs surfaces in deionized water has been investigated by using X-ray phetoelectron spectroscopy with respect
to the influences of dissolved oxygen, illumination intensity, carrier types, and carrier concentration. Illumination greatly accel-
erates the oxidation of the GaAs surface. The dissolved oxygen concentration also affects the oxidation rate; oxidation becomes
dominant over dissolution of oxides for the dissolved oxygen concentration of more than 1 ppm. The carrier type as well ag
the carrier concentration is a determining factor of oxidation rate. The hole concentration at the GaAs surface is considered

to affect the oxidation rate.
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Fig,1 Ga 3d and As 3d photoelectron spectra of GaAs sur-
faces. (a} H;SO, H;O; H;O etched; (b) Semicoclean-
treatment without dejonized water rinse; (b) Semico-
clean-treatment followed by deionized water rinse.
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Fig. 2 Ga 3d and As 3d photoelectron specira of GaAs surfaces
dipped in deionized water with dissolved oxygen of 5
ppm for 30 min. (a) Without illumination; (b) Under illu-
mination of about 100 lx; {c) Under illumination of
about 900 Ix.
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Fig.3 Illumination intensity dependence of oxide thickness
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Fig. 4 Dissolved oxygen concentration dependence of oxide

thicknesses on n-GaAs surfaces dipped in deionized
water for 30 min.
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Fig.5 Dipping time dependence of oxide thicknesses on n- and
p-GaAs surfaces in 3 ppm-dissolved oxygen water,
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Fig. 6 A model of GaAs surface oxidation in water.
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Fig.7 Comparison of energy-band diagrams and surface hole
concentrations between n- and p-GaAs under iHlumina-
tion in water. N(n), N{p); hole concentration. E(n),
E(p); eleciric field. Suffixes L. and H denote low and
high carrier concentrations, respectively.
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