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Abstract

In this article, we analyzed Al,Ga;«N epilayer which was grown by
MOCVD system, with the aid of the micro-photoluminescence (u-PL)
and micro-Raman (u-Raman) systems. Under the microscope, we
observed several types of hexagonal hillocks on the epilayer with sizes
from 2 to 16 pum.

By using the microscope to demarcate the hillock position, we can
combine the p-PL and p-Raman system to study the same hillock on this
sample. Because the PL results are relatively insensitive to the strain and
the Al fraction from Energy Dispersion X-ray Spectrometer ( EDX )

measurements agrees with that deduced from p-PL whether inside or



outside the hillock, so we used u-PL spectra to determine the Al fraction
of hillock.

From the u-PL spectra, we found that an additional emission peak at
(~3.51eV) inside the hillock structure, that differs from the
near-band-edge emission (~3.62eV) outside the hillock. According to the
PL peak position, the calculated Al fraction is about 4% and 11% inside
and outside the hillock. From the Al fraction, we also obtained the strain
free E, mode frequency to be 568.5cm™ and 570.2 cm™ inside and outside
the hillock, respectively. However, the experimental results of pu-Raman
spectra show that E, mode frequency is ~570 cm™ and ~573 cm™ inside
and outside the hillock, respectively These are blue shifted by ~1.5 cm™
and ~3 cm™ so that hillocks bear compressive stress.

We also used p-Raman®scattering to investigate how deep hillocks
are formed. The results showed that the E, mode frequency remains at
~570 cm™ inside hillock, it dose not shift while the focus depth increases.
However, the sapphire E; mode frequency at 577 cm™ grows obviously
with the increasing focus depth. According to the depth analysis, it is

evident that the formation of hillock is from the AIN buffer layer.



