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Nitride microstructures, such as
GaN and AlGaN V-shaped strucrure,
AlGaN hillocks and InN nanostructures
have been studied comprehensively in
this project.

Conductive atomic force
microscopy results indicate that the
current inside the GaN V-shaped
structure have a value about three-orders
of magnitude higher than the outside flat
region. Such aresult can be attributed to
the lower turn-on voltage (0.5~0.8V) in
the V-shaped region as compare to that
(3.25V) in the flat region. By using
micro-Raman, together with
Cowley-Sze's model, it suggests that
there is surface electron charges with a
density as high as 8 x 10%cm?
accumulated at surface of GaN V-shaped
structure.

As for AlGaN V-shaped structure,
nearly the surface charge density is



reduced to 10" cm, which is two-order
in magnitide lower than that in GaN
V-shaped region. Near-field scanning
optical microscopy measurement reveal
that, in addition to 337nm band-to-band
emission, an emission of 350nm,
associated with impurity transition, is
aso occurred in AlGaN V-shaped
structure.

Quite different optica behavior
were observed for AlGaN hillocks. Two
emission peaks are observed. Oneis 351
nm, located at center area of hillock, the
other is 341nm, occurred mainly
peripherals of AlGaN hillocks. The
S-shaped temperature-dependent
photoluminescence as well as EDX
results clearly indicate the Al content in
AlGaN hillock varies significantly from
11% at peripheras to only 4% at
centerak region.

Finally, we also carried out
successfully for the first time a series of
InN nanostructure growth having strong
quantum confinement effect using
flow-rate modulation epitaxy. By tuning
the dot height from 35nm to 6nm, the
corresponding emission peak is reduced
from 1700 to 1100nm. The FWHM of
photol uminescence and electron
concentration fitted by Burstein-Moss
effect are typicaly of 70meV and 2x

10"%cm™, which compareble to that of
InNN bulk film, indicating of superior
quality of our FME-grown InN
nanostructure.
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