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Anodic Oxidation of GaAs in Oxygen Plasma and
Qualitative Analysis of Anodic Oxide
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Abstract

The anodic oxidation of GaAs is carried out in an oxygen plasma generation by
r.f. glow discharge. The diameter of the wafer is 40 mm. The grown films are amor-
phous and uniform. The breakdown electric field of the oxide is + 10* V-em™, their
resistivity is 10® Q-cm and the refractive index is 1.83—1.85 (4 = 6328 A).

According to the analysis of the oxide films by AES-XPS the in-depth profiles for
the as-grown anodic oxide display three distinct layers: The first is an arsenic-defici-
ent layer near the surface with a thickmess of ~100 A. The second layer, a center
region, has a nearly constant composition in depth, the concentration ratio of gallium
and arsenic is8 1.2~1.6. It is found using XPS that the arsenic in this layer corresponds
to that of unoxidized arsenic and As,0s. The third layer comprises the transition re-
gion from the oxide to GaAs. The oxygen concentration begins to decrease, this layer
is arsenic rich and there is element As at the oxide-GaAs interface. On the annealing
of the as-grown anodic oxide at about 300°C for 1h in nitrogen, a relative homogen-

eous oxide layer with a thinner interface is formed.





