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Introduction to the Issue on
Solid-State Lighting

HE guest editors of the IEEE JOURNAL OF SELECTED
T ToPICS IN QUANTUM ELECTRONICS (JSTQE) are pleased
to introduce the Special Issue on Solid-State Lighting (SSL).
The July/August 2009 issues focuses on various aspects of
SSL technology, covering from material aspects up to novel
devices and systems. The purpose of this issue of JSTQE is
to document recent advances in the physics, simulation, ma-
terial, and device physics of high-efficiency SSL technology.
The 35 papers of this issue describe some of the most recent
and exciting work in SSL technology. We are very fortunate to
have several excellent review and invited papers on the three
topics focused on this issue. Two invited papers are dedicated
for each topics covered in this issue. The three separate cate-
gories include: 1) material physics, material growth and pro-
cessing, and novel substrates for SSL; 2) physics and simula-
tion of SSL device technology; and 3) novel device concepts
for SSL. High-quality contributed papers are presented in each
category, representing state-of-the-art advances in this exciting
field.

Starting this issue, the review paper provides a broad
overview of the advances in SSL technology. In the first
category, four papers focused on the material and novel
growth techniques for Ill-nitride semiconductor, including an
invited paper on the progress of the GaN substrate tech-
nology. The first category also includes paper on the novel
epitaxy growth employing nanostructures for improved GaN
material.

In the second category, we have 15 excellent papers focusing
on device physics and simulation of various aspects of SSL
technology. In particular, several papers focusing on device
physics addressing nanostructures for high radiative efficiency
in visible-spectrum LEDs, efficiency droop in LEDs, and high-
power LEDs. The category also includes papers focusing on the
pursuit of high-efficiency white LEDs covering color rendition,
color rendering index, color temperature, as well as novel phos-
phor material and configuration for high efficiency and uniform
emission.

In the third category, we have 13 contributed papers and
two invited papers on novel device concepts for SSL. The
papers in the last category focus on novel device con-
cepts for achieving high-efficiency LEDs, in particular, ad-
dressing: 1) surface plasmon and photonic crystal LEDs; 2)
novel approaches for enhancing light-extraction efficiency in
LEDs; and 3) novel device cooling techniques for high-power
LED:s.

The papers in this special issue represent state-of-the-art ad-
vances in the SSL research and development. We anticipate that
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the level of research and development working on SSL will
increase further due to the importance of this technology for
high-energy-efficiency applications. We hope that this special
issue will serve as a useful reference for further research works
in this area.
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