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| NEW TECHNOLOGY

Novel lighting technologies offer
a future alternative to LEDs

A broad and exciting diversity of emerging illumination technologies is a natural and healthy
response to current lighting challenges, writes HASSAUN JONES-BEY.

o one disputes the obviously bright
I\I future of LED technology in the

emerging 21st century market-
place for general illumination. The bright-
ness of that future, however, can blind the
unwary to the broader context of compet-
ing and complementary lighting technolo-
gies emerging to share the same future.

“We get alot of inquiries about the coming
of LEDs as the lighting savior of energy effi-
ciency and brilliance,” quipped Kelly Cun-
ningham, outreach coordinator of the Cal-
ifornia Lighting Technology Center (CLTC;
Davis, CA). “One of the things we usually tell
people right away is that we are a research
lab. We are technology agnostic or neutral
and position ourselves to look at a broad
technology spectrum.”

The broad spectrum at the CLTC includes
daylighting, luminaire technologies, com-
pact and electrodeless fluorescents, LEDs,
metal halides and other emerging technol-
ogies. CLTC advisors find a combination
of technologies most beneficial in many
scenarios. They also increasingly combine
lighting technologies with control technol-
ogies to, for instance, dim the light in a park-
ing garage by 50% when no occupants are
detected.

The technology agnostic approach is not
unique to the CLTC or even to research labs
for that matter, as indicated by discussions
with representatives of commercial, uni-
versity and government organizations con-
cerned with lighting technology. So although
diode fundamentalists may cry “heresy,”
most folks actually view the broad and excit-
ing diversity of emerging illumination tech-
nologies as a natural and healthy response
to current illumination challenges.

Replacing the light bulb
The electron stimulated luminescence
(ESL) light bulb under development at
Vul (Seattle, WA) looks like and is actu-
ally made from the same glass that makes
incandescent bulbs (see Fig. 1). But instead
of a tungsten filament, the ESL
bulb contains an electron source

: . 77 Similar

that projects a uniformly distrib- appearance,
uted pattern of ac.celerated elec- different
trons onto a luminescent coat- technology:

ing on the inside of the bulb. A
plastic sleeve in the neck of the
bulb houses electronics that
drive the system.

Ron Davis, chief marketing
officer at Vul, expects to enter the
market in a matter of months, ini-
tially with replacements for the conventional,
incandescent R30 65-W reflector bulbs, typi-
cally installed in home ceilings. Those 65-W
bulbs produce on average 600 to 650 lumens
and the ESL bulb will match that luminance
at only 19 W energy usage, shooting to even-
tually get below 15 W through optimization
of the bulb electronics, Davis said. He expects
the product to be price- and lifetime-com-
petitive with the 65-W reflector-bulb-shaped
$12-$17 compact fluorescents, but with incan-
descent light qualities that CFLs lack, such as
a CRI0f 93, a color temperature of 2800K and
instant-on, fully dimmable operation from
100 to 0%.

ESL bulbs also generate only half as much
heat as incandescent bulbs, and unlike com-
pact fluorescents, are non-toxic enough to
meet Title 24 California standards for dis-
posal in recycling bins. Currently Vul is
ramping up manufacturing capabilities to
move from the current prototype bulbs to the

HASSAUN JONES-BEY (hassaun@gmail.com) is a technology writer based in California.
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the Vul bulb uses
electron stimulated
luminescence instead of
a tungsten filament.

first actual
mass produc-
ible versions
of their bulb.
The company
completed a $5
million financing

round in Decem-

ber 2008.
Group IV
Semiconductor

(Ottawa, Ontario,
Canada) is targeting the
traditional light bulb market also, but with
filaments made of light-emitting, doped sil-
icon oxide thin films that would essentially
replace the tungsten in an incandescent
bulb. Stephen Naor, CEO of Group 1V, proj-
ects that, in volume, the costs of these light-
emitting elements will be low enough to
enable manufacture and sale of high qual-
ity 1200 lumen (100W incandescent equiv-
alent) light bulbs for $4 a piece.

The thin-film, doped silicon oxide emitters
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currently sit on silicon wafers and draw their
power directly from AC line voltages. Group
IV is staffed largely by former Nortel and
JDS Uniphase employees who have experi-
ence developing lasers, also based on doped
oxides, Naor said. The Group IV technology
generates red, green and blue light indepen-
dently on the same chip, which mixes spon-
taneously on leaving the chip to produce
white light.
The company expects to field a product
prototype in late 2010. In the meantime,
they've established a joint development
relationship with Applied Materi-
als (Santa Clara, CA) to adapt a stan-
dard semiconductor-industry produc-
tion tool for the fine process control
required to fabricate devices that will
meet Group IV’s performance targets.
Interestingly, since Group IV technology
is based on a thin film, it might also provide
area lighting similar to OLED technology,
Naor said. The company’s focus at present,
however, is on light bulbs.

Complementary technology

The naturally distributed light from OLEDs
offers a complementary lighting technology,
not just to point-source LEDs but to the vast
majority of existing light sources as well,
potentially opening up numerous applica-
tions such as light partitions, mood lighting
and canopies of light, as well as windows,
skylights and other daytime lighting struc-
tures that could become light sources them-
selves after the sun goes down.

OLEDs are still very much at the R&D
stage, however. Commercially competitive
brightness levels have already been achieved
in the laboratory and good progress is being
made in terms of general lighting require-
ments. But the development of manufactur-
ing processes still present major hurdles. To
develop cost-effective processes for volume
production of organic LEDs, the European
Union is funding the CombOLED project
(www.comboled-project.eu), coordinated by
Osram Opto Semiconductors (Regensburg,

Germany), as well as OLED100.eu and other
projects.

In the U.S., about 40% of the $15 to $20
million annual Department of Energy (DOE)
funding for solid-state lighting projects goes
for work on OLEDs and the rest goes for work
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Eden Park lllumination has developed a microplasma nano-technology for area

lighting. (Courtesy: Calello Photography)
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Don’t gamble
when it comes
to your LED
measurements

Is your LED test instrument NOT an LED test solution?
Precise and reliable, the OL 771 High-speed High-
brightness LED Measurement System is designed
specifically for the measurement of HB LEDs and is
compatible with our wide a
variety of LED holders. i
The OL 771 is the latest « 1
and most affordable

addition to our compre- i
hensive line of LED test ‘
and measurement solutions,
with complete systems
starting under $15K.
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on LEDs, according to James Brodrick, light-

ing programs manager at the DOE. The
money is usually spread over between 40 and
60 companies, working on projects of about
three years in duration.

Previous Page | Contents | Zoom in | Zoom out | Front Cover | Search Issue | Next Page

As with LEDs, however, competitive
technologies and products are being devel-
oped by folks who hope to deliver the gen-
eral illumination promise of OLEDs before
OLEDs can. For example, Eden Park Illumi-

Pemco
Lighting Products
has developed a
prototype fixture
for street lighting
using Luxim’s
LIFI(R) STA-40-01
source (inset).

nation (Somerset, NJ) has developed a
microplasma nano-technology for area
lighting (see Fig. 2). An anodized alu-
minum mesh creates the thin dielec-
tric barrier structure for a two-dimen-
sional array of 500-micron-diameter
cavities. These are filled with non-
mercury-based emissive material and
sandwiched between an aluminum
electrode layer at the bottom and a
transparent window at the top.

Application of an electric field
between the bottom electrode layer
and aluminum electrodes in the dielec-
tric barrier layer creates a microplasma
light source in each microcavity with
color determined by the emissive mate-
rials and also by phosphor coatings (if
used to produce white light for instance) on
the transparent window layer.

“These flat light sources give a homoge-
nous white light output with brightness on

nsh L.E.D Ii#élrt‘itrﬂggcontract manu

= End - to - end manufacturing solution for Global LED, OEMs
= 100% Quality Assurance
Dedicated account management.
= Market leading quality and process technology
m A dedicated team for "new product introduction”
= Low, Medium Volume, High Complexity Batch Production
= Design, SMT and TH placement Box build, test and logistics
= Full material procurement
= On time delivery

= W.E.E.E. Compliance Partnership

“making our world a brighter place”
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Darren Cullen - Manufacturing Sales Manager
NSH, Unit 2 Trillennium, Gorsey Lane, Coleshill, Warwickshire, B46 1JU,
United Kingdom
SGS m + 44 (0) 7875306959, t +44 (0) 1675 467971,
e darren.cullen@nsh.co.uk, www.nshelectronics.com
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the order of 13,000 candelas/m2, even in
early demos,” said CEO Philip Warner. “And
we expect to get considerably brighter. In
terms of efficiency, we're looking at 30
Im/W right now with an aggressive road-
map towards 100 Im/W.” The company is
now in the industrialization phase, which,
by the end of 2010, is expected to result in
a low-cost and environmentally recyclable
product, manufactured on the same type of
equipment that is used to create plasma dis-
play panels.

The first thing to go

Induction lighting, provided by Osram and
several other lighting companies, uses vari-
ous methods (magnetic coils outside of the
fluorescent tube in Osram’s product), instead
of electrodes within the tube, to directly cou-
ple energy through the glass enclosure and
into the mercury vapor. Since electrodes
are often the first things to go in fluorescent
bulbs, induction lighting achieves lifetimes
up to 100,000 hours, while offering lumi-
nous efficiencies in excess of 70 Im/W. CLTC
often recommends them for large indus-
trial or institutional settings, such as park-
ing garages and prisons.

Electrodeless plasma lighting, which has
recently begun to emerge onto the market is
similar to induction lighting in that no elec-
trodes are used, but the energy is transmit-
ted using radiofrequency radiation, rather
than magnetic induction. One product
based on this technology is already offering
almost twice the luminous efficiency of tra-
ditional induction lighting at brightness lev-
els suitable for an entirely different range of
applications now served primarily by 400W
metal halide lamps. The bulb in these plasma
devices contains a gas, which is transformed
into plasma by radio-frequency (RF) energy,
and metal halide salts that are vaporized by
the gas plasma to give off white light. The
actual frequency of the RF power source
can vary, depending on the manufacturer,
from hundreds of MHz in the case of Luxim
(Sunnyvale, CA) to microwave in the case of
Ceravision (Milton Keynes, England).

Luxim’s flagship product, the LIFI STA 40,
was launched last November for sale to fix-
ture manufacturers, said Julian Carey, VP of
marketing (see Fig. 3). The product provides
about 20,000 lumens and targets applica-
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tions such as street, facade and entertain-

ment lighting, and Luxim is ramping up pro-
duction. The technology for the company’s
solid-state 400 and 800 MHz RF amplifier
system comes from the cellular communi-
cations industry.

The 20,000 lumen LIFI light source oper-
ates at 275 W to provide the same illumi-
nation as the 460-W metal halide bulb it is
replacing and offers a directional source,
as do LEDs, providing efficiencies within
fixture designs on the order of 90%. While

.............................................................

Ceravision: www.ceravision.com

CLTC: cltc.ucdavis.edu

Eden Park Illumination: www.edenpark.com
Group IV Semiconductor: www.groupivsemi.com

Luxim: www.luxim.com
Vul Corporation: www.Vul.com

OLEDs: www.ledsmagazine.com/OLEDs

pricing varies with volume, the LIFI prod-
uct costs roughly three times more at ini-
tial purchase than the metal halide compe-
tition, but pays back the difference in about
3 years, Carey said.

Luxim is not considering residential light-
ing at this time. Ceravision, however, with
electrodeless plasma technology based on
microwave energy, is (according to its web
site) developing product solutions for a range
of potential markets, including residential
and automotive. &
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