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Study on the growth and properties of duble-hetero
structure LED of II-nitride semiconductors

GANG SEOK LEE

Department of Semiconductors Physics
Graduate School of

Korea Maritime University

Abstract

The solid-state lighting such as the LED is among the most recent of these
areas, emerging as a concept only in the past decade, with the sudden
development in the mid-1990s of blue and green light-emitting diodes (LEDs)
[Nakamura et al. 1994]. And with the increase in brightness of red LEDs to
the extent of being applied to outdoor applications, such as traffic lights. An
important example of the broader impact of the foundational science and
technology is the use of heterostructure in optoelectronic and electronic
devices. A semiconductor heterostructure consists of two or more layers with
different energy bandgap, formed by changing the composition of the material.

The light emitting diodes is generally regarded as a next generation light
source due to a number of advantages as low electric consumption. The white
LEDs usually composed of GaN LEDs, which function in the blue or UV
wavelengths, and a mixture of red and yellow phosphor.

We approached that the II-nitride semiconductors are generated the multi
wavelengths without using phosphor. The emitting wavelength has been

demonstrated by utilizing the GaN-based ternary (AlGaN, InGaN) and



quaternary (AllnGaN).

In this paper, the GaN, AlGaN DH structures were grown from novel
fabrication. And the AllnGaN DH structure were used for non phosphor white
LEDs by multi—-sliding HVPE system with mixed-source. The characterization of
LEDs was examined by PL and EL. Additionally, x-ray diffraction and x-ray
photoelectron spectroscopy (XPS) showed to verify crystal quality of
MS-HVPE. The results of EL were found blue, green and yellow emitions as
spectrum peaks near 430, 500, 550 and 610 nm definitely. The result of the
CIE chromaticity coordinates of white LEDs at injection current under 30 mA.
Our results are nearly positions; at x=0.28 and y= 0.31.

Those results were worth to note that our newly developed method could be
a candidate technology for the fabrication of LEDs. We demonstrate fabrication

of multi-wavelength LEDs by our novel system.
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Diffraction Lattice Lattice
) Calculated
atomicfra . angle . constant constant
] peak Al ratio d (A) . .
ction ) (0002) c (A) a (A)
X
(degree) +0.001 +0.001
GaN - 0 17.38 2.579 5.158 3.172
AlGan | Peakl 0.016 17.39 2.578 5.155 3.171
ALO.L g | ko | 0.081 17.43 2572 5.143 3.163
AlGaN | Peakl 0.097 17.44 2.570 5.140 3.161
ALO3 g | oo | 0.303 17.57 2.552 5.104 3.139
AlGaN | Peakl 0.224 17.52 2.559 5.118 3.148
ALO.6 g | oo | 0515 17.71 2533 5.066 3.116
AIN - 1 18.02 2.490 4.980 3.120
3. XRD Aol tigk AAda 5 AL 241
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