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Photoreflectance Spectroscopy Techniques and Study on GaN

Schottky Junctions
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Abstract
Photoreflectance (PR) spectroscopy is an
optical and non-destructive technique and is
widely used to characterize electronic
properties of semiconductor materials and
structures. In this project, we propose a new
aternative-chopping PR (APR) scheme to
reduce dignificantly the  background
photoluminescence (PL) noise when perform
the convectional PR system. We applied APR
technique to measure the photoreflectance
gpectra of  Alg3Gay7/AdGaAAly3Gay 7/AS
guantum wells. The spectrum features match
well with the calculated quantum-well energy
levels. Our measurement results reveal that
the APR features are much clearer than those
of conventional PR spectra, especialy for the
low-temperature cases.

We applied PR technique to measure the
deep levels of semiconductors. In this study,
we characterize the deep levels of GaAs
grown with molecular beam epitaxy (MBE)
technique at 250°C. By using the optica
deep level transient spectroscopy (DLTYS)
technique, we found three deep levels along
with the sample. The ionization energies of
these deep levels are 0.657, 0.591, and 0.0587
eV, respectively. The deep levels with 0.591
and 0.657 eV ionization energies are
attributed to the As precipitation and As
antisite in the low-temperature GaAs sample,
respectively. The 0.0587 eV related deep
level has not yet been reported. By using the
PR technique to perform the optical DLTS,



we found some specia deep levels which
were not be identified by other conventional
DLTS system.

The other topic is about the photo-
reflectance analysis of the Schottky diodes.
The Schottky junctions were prepared with
thermal evaporation for substrate at 77K and
300K. We analyzed the energy level
transitions and the Franz-Keldysh oscillation
(FKO) of Ni/GaN and Pd/GaN Schottky
junctions with PR technique. The Schottky
contacts with cryogenic fabrication processes
give higher Schottky barrier height. For
Au-Ni/n-GaN Schottky diodes, the ideality
factor is 1.4-1.7; the barrier heights are
0.76-0.82 eV for I-V measurement and are
1.21-1.42 eV for C-V measurement.
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