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It is shown that the key to reproducible growth of undoped semi-insulating GaAs by the liquid
encapsulated Czochralski (LEC) technigue is the control over the melt stoichiometry. Twelve
crystals were grown from stoichiometric and nonstoichiometic melts. The material was
characterized by secondary ion mass spectrometry, localized vibrational mode far infrared
spectroscopy, Hall-effect measurements, optical absorption, and photoluminescence, A
guantitative model for the compensation mechanism in the semi-insulating material was
developed based on these measurements. The free carrier concentration is controlled by the
balance between EL2 deep donors and carbon acceptors; furthermore, the incorporation of EL2
is controlled by the melt stoichiometry, increasing as the As atom fraction in the melt increases.
As a result, semi-insulating material can be grown only from melts above a critical As
composition. The practical significance of these results is discussed in terms of achieving high
yield and reproducibility in the crystal growth process.

U Return to main document.

Click on title for a complete paper.



