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Guest Editorial
Recent Advances in Solid State Lighting

T HE innovation in solid state lighting technology has led
to revolution in the fields of energy efficiency, display,

sensing, and smart lighting applications. The progress in the
solid state lighting technology was enabled by the advances in
both material and device technologies, as well as the rapid im-
plementation into systems applications. Currently, both the or-
ganic and inorganic light-emitting diodes (LEDs) have pene-
trated into many of the consumer electronics, energy-efficiency
technologies, and smart device technologies and systems.
This Special Issue on Solid State Lighting, comprising the

April/May/June 2013 issues of the IEEE/OSA JOURNAL OF

DISPLAY TECHNOLOGY, focuses on the material physics and in-
novations, device physics and simulations, new device concepts
and engineering, and system implementation of high efficiency
solid state lighting technologies. The 45 papers of this Special
Issue on Solid State Lighting covers both the innovations in
inorganic and organic LEDs technologies, as well as the new
concepts required for system implementation of the technology.
We are very fortunate to have several excellent manuscripts
in the key topics areas related to the progress for achieving
high internal quantum efficiency and novel approaches for
improving light extraction in III-Nitride LEDs, new concept for
achieving phosphor-converted white LEDs, and key advances
in the important field of organic LEDs. The progress in both
organic and inorganic LEDs is very important, and the advances
are complementary of one another attributed to the different
key applications enabled by these two technologies.
This Special Issue on Solid State Lighting covers three

separate categories: 1) innovations for addressing the internal
quantum efficiency and efficiency-droop in III-Nitride LEDs;
2) novel approaches for addressing light extraction efficiency in
III-Nitride LEDs, and enabling circuits and systems for LEDs;
and 3) novel approaches for white LEDs, and key advances and
review on the material and device concepts in organic LEDs.
Starting the Special Issue, in the April 2013 issue, the papers

will cover the innovations and recent progress in the fields
of non-/semi-polar QW, polar QW with large overlap design,
and barrier engineering for suppressing the charge separation
in InGaN-based LEDs (3 papers). Extensive collections of
the issues and solutions for addressing the efficiency-droop in
InGaN-based LEDs will also be presented (11 papers). The
works cover the fundamental understanding of droop in nitride
LEDs, barrier engineering and doping engineering for suppres-
sion of carrier leakages, and new materials and device concepts
for addressing the droop issue. The solutions for addressing
efficiency-droop in III-Nitride LEDs is important for enabling
the practical and low-cost implementation of the technology
in general illumination market. The progress in patterned and
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nano-patterned sapphire substrate as the alternative substrate
materials for achieving defect reduction in GaN LEDs will also
be reported (2 papers).
In the second category, in the May 2013 issue, extensive

works on the solutions and fundamental physics of light extrac-
tion efficiency in III-Nitride LEDs will be covered (11 papers).
The recent works on photonic crystals LEDs, self-assembled
microlens arrays LEDs, LEDs with 2-D nano/micro-pillars
and 1-D grating method, and vertical-based LEDs will be pre-
sented. Low cost and large area scale manufacturing processes
for achieving large extraction efficiency in III-Nitride LEDs
are important. The development of efficient driver circuits for
LEDs is also presented (2 papers), and the development of
accurate method for predicting the LED junction temperature
will be discussed (1 paper).
In the third category, in the June 2013 issue, the recent

progress in white LEDs (8 papers) and important advances
in organic LEDs (7 papers) are presented. New concept and
important analysis on the estimation of the maximum white lu-
minous efficacy for light sources are presented. The progress in
phosphor-converted and quantum-dot based solid state lighting
for white LEDs are presented. Significant progress had been
achieved in the field of organic LEDs. The recent progress in
the field of white organic LEDs is covered, and the important
advance in interlayer methods for achieving efficient electron
injection in polymer LEDs is covered. The material synthesis
and development for achieving high efficiency organic LEDs
in green and broadband white spectral regimes are discussed.
The progress in the printed microlens arrays for achieving
improved light extraction in organic LEDs is presented, and
the recent development of graphene-ITO electronics for both
organic LEDs and inorganic LEDs is discussed.
The manuscripts included in this Special Issue represent the

state-of-the-art advances in the fields of III-Nitride LEDs, white
LEDs, and organic LEDs. All these technologies play important
role in the development and implementation into illumination,
display, and energy-efficiency systems. The Guest Editors antic-
ipated that the progress in solid state lighting will continue to ad-
vance at a rapid pace in the next decade, and this technology will
penetrate further into our daily life attributed to the energy-effi-
cient solutions offered from the technology. We expect that the
works presented here will continue to serve as a useful reference
in the future development of solid state lighting.
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