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Photoluminescence studies of InN dots and films

Student: Shu-Hung Yu Advisor : Prof. Wen-Hao Chang

Institute of Electrophysics

National Chiao Tung University

Abstract

InN dot density grown by.flow-rate moedulation epitaxy ( FME ) and
metalorganic chemical vapor deposition ( MOCVD ) exhibited reduction
with increasing growth temperature. Moreover, the InN dot growth rate in
MOCVD mode was less that in FME mode. Growth temperature affected
the carrier concentration, PL peak energy, and emission efficiency of InN
dots. In FME mode, NH; background flows controlled not only the
morphology but also the emission property of InN dots. The lineshape
model based on free-to-bound recombination was used to simulate the PL
spectra and estimate the carrier concentration of InN dots and films. We
demonstrated that the PL peak energy was governed mainly by energy

distribution of holes at different environmental temperatures.
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2 g 2 awnTesel
1] 20PA 4808 cPAA B86AA M

2088 4P6B 6BAG 868 M

(a) T,=550°C (b) T,=600°C

a ZAAA 4AAA 6AAA BAAA nM 28AA 4AAB GAA@ SAEA M

(c) T,=650°C (d) T,=700°C

nM nm
40-
8880
60808 30-
1000 20-
29pA 10-
) 8 0-
2880 4088 6866 889G nM © 2088 4686 608D B5EBO M

(e) T,=715°C (f) T,=730°C
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60-
40-
20-
0-
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(e) T,=730°C
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As-grown | 1.2x10" | 3.3x10" 0.7 52 100
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e 1 2 3 4 5
ro( sccm ) 0 500 1000 5000 10000
nep(cm™) | 2.6x10"° | 1.9x10" | 2.3x10" | 3.2x10" | 5.1x10"
Efiopn( meV ) 80 70 75 94 127
Ey(eV) 0.76 0.74 0.74 0.76 0.76
G (meV) 29 26 28 34 46
Ap(em™) | 2x10"7 | 2.2x10"7 | 1.9x10" | 1.4x10" | 5.6x10"
Na(em®) | 9.2x10" | 9.9x10'" | 2.8x10'" | 3x10'° | 4.5x10'
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