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Abstract

Towards fabricating stress-tuned lasers on GaAs substrates, four major topics have been addressed. First,
fabrication of piezoelectric thin films on GaAs has been accomplished. A maximum remnant polarization
of 20 pLC/cm2 and a coercive field of 60 kV/cm were achieved. Improvement in the quality of the SizNy
pas‘sivation layer (from a pinhole density of 1700 mm? down to 60 mm'?) and optimization of the electri-
cal properties of the PZT via rapid thermal annealing were primary issues. Second, theoretical calculations
to determine the amount of stress which a PZT thin film could induce in a particular substrate geometry
were made. Experimental photoluminescence data from simple structures indicated that insufficient stress
was being coupled into the substrate to induce a significant shift in the luminescence wavelength. Several
structures which enhanced the maximum obtainable stress were designed and analyzed. Third, to fabricate
the structures, the anisotropic etching properties of GaAs using an acidic peroxide etchant were experi-
mentally analyzed and characterized. The determination of etch rates and beam shapes was accomplished.
The effect of etchant agitation was also explored and utilized. Finally, a theoretical background and simple
mode] for determining the potential tuning capability of a piezoelectrically tuned GaAs Fabry Perot mode
laser was developed. The model indicates that considerable tuning range may be achievable in the stress-

enhanced structures.
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