
Special Section Guest Editorial

Op
Solid State Lighting

Ian T. Ferguson, MEMBER SPIE

Georgia Institute of Technology
School of Electrical and Computer Engineering
Atlanta, Georgia 30332-0250
E-mail: ianf@ece.gatech.edu

John C. Carrano, MEMBER SPIE

Luminex Corporation
12212 Technology Boulevard
Austin, Texas 78727-6131
E-mail: jcarrano@luminexcorp.com
d
s
h
L
p
c
a
L
s
i
s

t
t
f
K
a

w
S
1
a
C
h
U
d
t
i
c
t
r

The development of high-brightness light emitting diodes
�LEDs� based on III-nitrides and AlInGaP has led to the
possibility of revolutionary new approaches for lighting
and general illumination called solid state lighting �SSL�.
Efficient UV/blue solid state sources fabricated from III-
nitrides can be coupled to phosphors for visible color and
white light generation. Red, green, and blue LEDs can be
combined to make high brightness and dynamically ad-
justable white sources. However, while an LED can now
exceed the luminous efficiencies of incandescent light
bulbs ��30 lm/W�, they must improve both total light
output and cost per lumen output to be competitive with
existing lighting technologies. LEDs typically operate at
powers from 0.1 to 5 W compared to many tens of watts
for an incandescent source. A current LED light source
costs �$0.10 per lumen compared to �$0.001 per lumen
for traditional light bulbs. LED structures designed to
maximize the light extraction efficiency and operate at
higher powers for high lumen output are now being pro-
duced. However, many material and device challenges
still remain such as improving high-power efficiencies
and high-temperature performance. To date, no major
penetration into general illumination has been achieved
for SSL. The following papers show an in-depth study of
the current properties of LEDs for SSL and their future
use in general illumination.

LEDs are an ideal source for next-generation general
lighting due to LEDs’ ability to show new functionality
compared to traditional lighting sources. In contrast to
traditional lighting with a fixed color temperature,
Fryc et al. are making a spectrally tunable light source.
The source will have the ability to produce any spectral
power distribution in the visible range by using feedback
control of individual LEDs. In You’s work a different ap-
proach is proposed; the addition of correction filters to
mimic a wide range of white light sources using LEDs.
Uchida et al. take another approach using near-UV LED
and multiphosphor materials to make an orange, yellow,

green, and blue �OYGB� LED, which demonstrates irra- a
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iance greater than that of present white LEDs. Ohno
hows in his paper that both good color rendering and
igh luminous efficacy are important for white light
EDs. In this work different models of 3-chip, 4-chip, and
hosphor-type LEDs were demonstrated. Brown et al.
omplete a comparison of halogen-based MR16s, popular
s accent lighting in rooms, with commercially available
ED-based MR16s. This work clearly shows that solid
tate light sources based on LEDs still have to show much
mprovement to be competitive with traditional light
ources.

We would like to thank everyone involved in making
his special section on solid state lighting possible. Thanks
o all the authors for their submissions and the reviewers
or their time and effort. Special thanks to Anne Munger,
arolyn Labes, and all who helped at SPIE for their guid-

nce and support.
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pplications. He also has been actively involved in the entrepre-
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neurial process of establishing new companies. Dr. Ferguson
founded and chairs the International Conference of Solid State
Lighting that is hosted by SPIE. He has over 140 referenced pub-
lications, has authored three book chapters, currently is editing
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ently, Dr. Carrano was assigned to DARPA from January 2001 to
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o-authored over 50 scholarly publications and numerous confer-
nce presentations, including one best paper award, and he has
uthored one book chapter. Dr. Carrano is a member of Phi Kappa
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