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Luminescence efficiency of In,Ga; N-based light-emitting diodes (LEDs) has been studied by means of

excitation-power-density- and temperature-dependent photoluminescence spectroscopy. The internal quantum

efficiency (IQE) of LEDs was evaluated at various excitation photon energies using a wavelength-tunable dye

laser system. The IQE obtained under selective excitation of In,Ga, N active layers was approximately 1.5 times
as high as that obtained under band-to-band excitation of GaN and AlGaN cladding layers.
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Figure 1. PL spectra at 5 K taken from a
GaNsub380 sample under excitation-power
densities of 0.097, 0.31, 1.7, 3.9, 19, 36, and 100

kw/cm’.
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Figure 2. Luminescence efficiency at 8 K and RT

(circles and squares, respectively) taken from a

LEPS380 sample under band-to-band excitation of
an AlGaN cladding layer.
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Figure 3. Luminescence efficiency at 5 K and RT
(circles and squares, respectively) taken from a
LEPS380 sample under selective excitation of
InGaN active layers.
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Figure 4. Luminescence efficiency at RT taken from
a LEPS380 sample under selective excitation
(circles) and band-to-band excitation (squares).
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Figure 5. Luminescence efficiency at RT taken from
a GaNsub380 sample under selective excitation
(circles) and band-to-band excitation (squares).
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Figure 6. Luminescence efficiency at RT taken from
a LEPS405 sample under selective excitation
(circles) and band-to-band excitation (squares).

MTHDZENEZLND,

NESE RO L TAETRRTE L
ZEIZOWTERIIWERT, 7 T v RO/ R
b U7 5o F & IEMERE 2 8 I AUIZ bk L7255
4 F Tl 5 & LEPS380 (2B W\ TN &%)
ROBKMIL 35 %05 54 %720 1.5 %2785
7. GaNsub380 TIX 66 %75 87 %272V 1.3 %
{72572, GaNsub380 X ¥ LEPS380 MDI§ANZRA
FWELH & L TR 7 v RBloBsT s
MENDEEZ 2 biLd, £7- LEPS405 (128
2 WNEE T2 D e RAEIE 48 % B 73 %Il 72
DEINI 155 TH o7, T O LEPS380
EELWVWDOIXY 7y RBIZE T DAL B A
CTHhINLTEEEZLND, ZTRHDORERLD
A [Al1F # 13 In,Ga (N R 1 H 77 LED # & O 1
J& D FH DRI E A IR T & 72 &
2D,

Table 1. The comparison of internal quantum

efficiency.
LEPS380 | GaNsub380 | LEPS405
Xe-Cl laser 35 % 66 % 48 %
(308 nm)
Dye laser 54 % 87 % 73 %
(365 nm)
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