Laplace Deep Level Transient Spectroscopy Measurements On GaAs
And AlGaAs

DLTS

DLTS

TikhonoV regularization
RC
RC
DX

50meV DX



Laplace Deep Level Transient Spectroscopy Measurements On GaAs
And AlGaAs

student Zi-Song Wang Advisors Dr.Wei-I Lee

Department Institute of Electrophysics

National Chiao Tung University

ABSTRACT

Conventional Deep Level Transient Spectroscopy has been a valuable tool for the
characterization of semiconductor matesials. The resolution of the conventional DLTS
is not high enough to decompose multiple exponential capacitances transient. We
demonstrated that the resolution-of DI/T'S’can be improved by adopting the Laplace
transform method.

In this study two numerical algorithms-forinverting the Laplace transform have
been employed the Tikhonov regularization method, and the conjugate gradient
method. The Laplace DLTS has been tested by measuring known exponential
transients generated by RC circuits and applied to the study of multi-exponential
capacitance transients resulting from defects in GaAs and Aly3Gag7As.

For these defects, conventional DLTS gives broad featureless lines, whereas
Laplace DLTS reveals a fine structure in the emission spectra. By Laplace DLTS we
found two DX centers in Aly3Gag7As. After comparing Laplace DLTS with

conventional DLTS, we proved that the resolution of DLTS can be improved.
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