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Recombination dynamics in GaN and InGaN/GaN 3quantum wells (QWs) on air-bridged lateral epitaxial grown
(ABLEG) GaN have been studied by means of spatial and time-resolved photoluminescence spectroscopy. Internal

quantum efficiencies (n i.t) of luminescence measured in macroscopic photo-excitation were 2 % and 9 % for
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differ so largely between two regions having the DD
difference of three orders of magnitude, as suggested

previously 5). It is noted that the double exponential

behavior in PL decay is changed to single exponential

one as a result of the elimination of the first

component (T 1) if a small amount of indium (less
than a few % in mole fraction) is added to the layer.
Fig. 5 shows PL decay spectra of sample (b) at RT.
It was found that r pL Values measured at a wing
region and at a seed region were 1.74 ns and 1.60 ns,
respectively. The tendency that the larger DD makes
r pL shorter is similar to the result for sample (a).
Therefore, threading dislocation affects emission

efficiency in InGaN as well as in GaN. Fig. 6 shows
the picture of fluorescence micro-image taken
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room temperature (RT), threading dislocation is not
major NRC at RT and this tendency is more clearly in
sample (b) than in sample (a).

These phenomena can be understood in terms of the

model of carrier localization depicted in Fig. 7. The
potential fluctuation in GaN is so small that carriers

can diffuse easily, so that the carriers are captured at

NRC and recombine nonradiatively. On the other hand,
in InGaN active layers the potential fluc,uation is too
large for carriers to diffuse over the potential barriers.

Therefore, it is difficult for carriers to be captured at

NRC caused by threading dislocations. The origin of
localization in InGaN Iayers is thought to be the
fluctuation of well width and/or In mole fluctuation.

The effect of potential fluctuation on the

recombination pathway seems to be generally applied
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7) It is interesting to note that the coalescence region

between wing and window shows the most intensive

blue emission. This is probably because the internal

reflection is hindered at this region, resulting in the

enhancement of photo-extraction efficiency out of
semiconductors.


