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Abstract

The basic structure, properties and main application of gallium arsenide materials
and the growth methods, based principle and equipments as well as measurement and
test technologies of GaAs single crystal have been systematically summarized.

4 inch in diameter GaAs crystal has been first time grown successfully by HPLEC
process in China.

The experiments of  stoichiometry control of GaAs have been done. It has been
found that proper melt stoichiometry for only ensuring good semi-insulating property
of the material is 0.470 in As atom ratio of melt and 0.502~0.508 for all excellent
electrical parameters.

The experiments for controlling C impurity content in GaAs crystal have also
been done. It has been found that C impurity incorporating to the GaAs melt in the
form of CO while carbon oxide comes from the reaction between residual H,0, O,
and graphite. There are two useful technologies to decrease C impurity concentration
in HPLEC GaAs: purification in situ and crystal growth in As-rich melt.

The factors affecting uniformity of SI-GaAs wafers have been researched. It has
been found that the dislocation density has some effect on both macro- and micro-
homogeneities of electrical resistively as well as PL mapping uniformity while AB-
EPD and polish process have more influence on the uniformity in PL mapping, the
AB-EPD depends on thermo-treatment of the ingots.

The results were explained.
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