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Influence on Microwave Device Performance of n-GaAs Surface
Chemical Composition Deviation Induced
by Mask Layer Growth

Chen Keming, Wang Sen, Chen Weide and Fang Puming

(Institute of Semiconductors, Academia Simica)

Abstract

The influence of (100) n-GaAs surface chemical composition deviation on characte-
ristics of Schottky barrier and ohmic contact is investigated using ¢$550 AES/ESCA
system with ion sputtering. The deviation is formed while SiQ, deposited at different
temperatures on n-GaAs is used as a mask. On the basis of the above studies it is sug-
gested that the usual SiO, deposition process is composed of two physical processes, i.e.
primarily the Si0, deposition and the arsenic volatilization followed by oxygen from As-O
bonds transfer to Ga to form additional Ga-O bonds. The answer is given to why the
performance of a 3 mm mixer using SiQ, deposited at 400°C as mask is superior to that
of a 4 mm mixer using SiO; deposited at 700°C, and it is shown that unsatisfactory per-
formances of the latter are due to the B-Ga.O; still existing at Ni/n-GaAs interfaces and
leading to more defects. However, a very thin 8-Ga.0; film has no significant effect on
Au-Ge-Ni ohmie contact performance, only Ga;0Os formed on surfaces of Au-Ge-Ni alloy
through oxidation in air after a long storage has a certain influence,





