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Abstract

Electrical conduction near the surface of the semi-insulating GaAs and InP substrates
was studied. We measuring I-V characteristics for planar structures before and after surface
treatments and surface passivation. Based on the experimental results, the relationship
between surface states and the breakdown voltage Vi are discussed.

It was found that the breakdown voltage Vg is proportional to electrode distance. For
the same distance, the breakdown voltage of the InP substrate was bound to be about one
order of magnitude higher than that of the typical GaAs LEC (Liquid Encapsulated Czochrals-
ki) substrate. A new surface passivation scheme including MBE growth of Si on GaAs
followed by deposition of silicon dioxide by photo-CVD prosess, was found to be very
effective to reduce leakage current and increase the breakdown voltage. Electrical conduc-
tion near surface of semi-insulating substrate was concluded to be closely related to surface
states.
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