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www.samsungleds.com

We dream of a future full of bright colors. Through LED technology, this dream comes true.
Samsung Electro-Mechanics provides a total solution with the world’s best

RF technology (Zigbee) and Power technology while managing the overall processes of
LED Chip, Package, and Module technology.

Samsung Electro-Mechanics leads the world of LED technology.

Middle Power

High Power Side View
-5252 Warm & -5252 R/G/B/A, -3228 Cool White -3228 R/G/B/A, -TW Warm & -2W Warm & -3W Warm & -0.4T/0.5T/0.6T
Cool White RGB RGB Cool White, Cool White Cool White

R/G/B

www.S EIM.samsung.com

U.S.A- Steve Byun (sbbyun@samsung.com, +1-949-797-8054)
Europe - Logan Yang (wjoon.yangf@samsung.com, +49-6196-66-7240)
A s i a- Hank Lee [hank.lee@samsung.com, +65-6833-3217)

S.C.Lim (schin.lim@samsung.com, +65-6833-3220) SAMSUNG @
China- Tony Yoo [tony.yoofdsamsung.com. +86-0755-8608-5550) ELECTRO-MECHANICS
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Cover Story

An entire office building in Paris,

France has been lit with LEDs supplied
by Philips, including 422 luminaires
integrated into the ceiling (see page 10).
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commentary

otice anything different? Since our last
issue, our production team has been
very busy and has given the magazine a design
overhaul; we hope you like the results. Our edi-
torial team has also been busy with a packed
conference and tradeshow calendar. In fact,
with more events being added all the time, the
LED calendar is rapidly becoming saturated,
and it becomes a challenge to differentiate
the “bandwagon” events from those that pro-
vide a worthwhile contribution to the growth
of the LED industry. Firmly in the latter cate-
gory are two important tradeshows covering
displays and lighting respectively —-LightFair
and SID - that have a very significant and rap-
idly expanding LED content, as described in
our articles beginning on page 24 and page
31. Another strong, but much smaller, confer-
ence is the UK-based EuroLED, which included
several interesting talks relating to R&D in
Europe, and how regulations relating to dis-
posal and recycling of lighting fixtures could
affect LEDs (page 44).

It was at EuroLED that we first got wind of
the gathering storm in North America over
the conflicting Energy Star criteria, which has
dominated news channels (on our website, at
least) in the last month. Our article on page 17
describes how the events unfolded. The deba-
cle has wide-reaching consequences. Brian
Owen, our Contributing Editor, says he has
received a number of requests to make presen-
tations to the financial community to outline
the issues surrounding Energy Star. Of course,
his hosts were interested in an explanation of
how the outcome could affect the growth of
the SSL industry with respect to the invest-
ments made in SSL technology companies.
“Irrespective of the cause, confusion can cause
disturbance and disruption to an already dis-
ruptive technology,” he says. “This can create
an apprehension to invest in what may be per-
ceived to be a chaotic environment, causing
the investment community to sit on the side-
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R&D investments lead to
enhanced performance

lines and wait it out. The consequence could
be a slow-down in R&D investment, instead
of accelerated growth.”

This is undoubtedly true, but for larger
companies there is an ongoing commitment
to internal R&D investment. Further evidence
of impressive R&D progress in power LEDs
was provided as this issue was being final-
ized. Osram claimed an R&D record for lumi-
nous flux and efficacy from an LED driven at
350 mA. The figures were 155 lumens and
136 Im/W for a white LED based on a 1 mm?
chip. The device had a color temperature of
5000 K, with color (x,y) coordinates at (0.349,
0.393). The LEDs can be driven at 1.4 A, pro-
ducing up to 500 Im. Osram says that the
key to success was a perfectly matched sys-
tem of optimized chip technology, a highly
advanced and extremely efficient light con-
verter (phosphor) and a special high-perfor-
mance package. It’s important to remember
that these are R&D numbers, but the tech-
nologies behind them will filter into produc-
tion devices and continue to enable the LED
industry to fulfill its potential.

/Z‘D .

Tim Whitaker, EDITOR
twhitaker@pennwell.com
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New Citizen White LEDs deliver more light with less power!

W

CL-L190-C5N-A(5000K)
350mA : 320 Im-82 Im/W
500mA : 420 Im-70 Im/W

new

CL-L220-C16N-A(5000K)
350mA :330Im-102 Im/W
700mA : 630 Im-88 Im/W
1000mA : 860 Im+78 Im/W
1500mA : 1200 Im*66 Im/W

CL-L230-C10N-A(5000K)

350mA
700mA

:210 Im-91 Im/W
: 560 Im*75 Im/W

‘w 1000mA : 730 Im-67 Im/W

Already in production!
Natural color Ra : 95

CL-L102-C3N(5000K) CL-L102-C7N(5000K) CL-L102-HC3N(5000K)
Typ 350mA : 245 Im+67 Im/W  Typ 700mA : 540 Im+70 Im/W | Typ 350mA : 190 Im*50 Im/W

la CL-L102-C3L(2900K) CL-L102-C7L(2900K) CL-L102-HC3L(2900K)
Typ 350mA : 150 Im+41 Im/W  Typ 700mA : 330 Im+43 Im/W | Typ 350mA : 160 Im*42 Im/W

CL-654-C1N(5000K)
Typ 350mA : 96 Im+80 Im/W

CL-654-C1L(2900K)
Typ 350mA : 79 Im+65 Im/W

& CITIZEN ELECTRONICS CO.,LTD.

Distributors Italy : Velco S.p.a. RAS oI 1IN

Contact person : Paola Tonel Tel : +39-444-922-922 E—mg{il : info @ velco-electronics.com

Germany : Endrich Bauelemente Vertriebs GmbH ,
Contact person : Frank Dembski  Tel : +49-7452-600756 E mall f.dembski@endrich.com

England : Marl International Ltd. (Optosource) [M/A/R/L]

Contact person : Clare Millard  Tel :+44—1229—582430 E-mail : clare.millard @ optosource.com

Netherlands : Elincom Electronics B. V. ““M;W tronic
Contact person : Michiel Wubs  Tel : +31- 10 264- 0270 E-mail : m.wubs @elincom.nl

Scandinavia : Arrant-Light Oy
Contact person : Janne Makinen Tel : +358-2-2462-300 E-mail : janne.makinen @light.fi

* Distributor in other country : researching

Request/Inquiry

E-mail : inquiry@ce.citizen.co.jp

Contact

Europe ———————— Tel
North America —— Tel
Japan ————————— Tel
Asig ————————— Tel

1 +49-69-2992-4810
1 +1-847-619-6700

1 +81-3-3493-2716

1 +852-2793-0613

Other area —— inquiry @ce.citizen.co.jp
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MAGAZINE. | web exclusives LED Japan/Strategies in Light

October 16-17, 2008
Tokyo, Japan

Strategies in Light, the leading event for

World QfLEDS blog the global LED industry, attracted over
View commentary and feedback on the important stories in LED JAPAN 2 1,000 attendees
the World of LEDs at www.worldofleds.blogspot.com. Sfratesi (’-F”’I‘;- ht this year and is
ra egles In Ig the largest and

JUNE 13: Energy Star Wars ) ) )
I . longest-running event in the industry.
Jury 2: Philips offers IP license for LED technology LED Japan/Strategies in Light, which

will be held annually in addition to the

Webcasts original US event, will bring new focus
: i to the LED market in Japan, where there
Access archived events at www.ledsmagazine.com/ is a large number of LED manufacturers,

webcasts or find details of upcoming events: LED users, and suppliers of equipment

! . . . and materials to the LED industry.
Market Trends and Emerging Applications in the LED Industry o mhttp,//wwwS[mtegl.esmhghtzom/

ROBERT STEELE, Strategies Unlimited (July 30, 2008) ledjapan2008 for more information.

ee00000c000000000000000 00

Essentials for Designing LED Luminaires ,
SPIE 8th Int’l Conference on Solid State

SCOTT RIESEBOSCH, CRS Electronics (April 29, 2008) Lighting (part of Optics & Photonics)
. August 10-14, 2008
Thermal Design for Enhanced LED System Performance San Diego, California, United States

Date and speaker(s) to be decided SSLdesign Summit

August 26-27, 2008
Articles Weehawken, New Jersey, United States

. . T . China International Optoelectronic
LightFair Daily — live reports from the tradeshow in May Exposition (CIOE)

www.ledsmagazine.com/features/5/5 September 06-09, 2008
Shenzhen Convention & Exhibition Center, China

Architects benefit from professional education on LEDs
Architects were enlightened by input from the solid-state lighting
community at their annual convention in Boston, writes Brian Owen.
www.ledsmagazine.com/features/5/5/3

PLASA 08
September 07-10, 2008
London, United Kingdom

LIGHT - International Specialized Exhibition
September 17-19, 2008
Kiev, International Exhibition Centre, Ukraine

ADVERTISERS l N d ex éleg;ttemr;?(gze 2008

Direct Energy Centre, Toronto, Canada

Allegro Microsystems &2 Imagineering, Inc. 5 Nusil Technology 6 ) o . 5
American Bright 46 Instrument Systems 30 Ocean Optics 46 ;Ieghtte;rggfgg g::(::s:r 00102008
Optoelectronics GmbH Radiant Imaging Inc. 16 S P Dieso. California. Unit ,d S
Articulated Technologies 46 Intertech Pira 42 ROHM Electronics c4 an Diego, California, United States
L_LC _ JK Components Ltd. 18 Samsung Electronics c2 Organic Semiconductor Conference (0SC-08)
China International 40 | Kingpright Electronic 28 | seeni Senttemelsior A8 September 29-October 01, 2008
Qs legtronic Exposition Europe GmbH Co., Ltd. Frankfurt Messe, Germany
Citizen Electronics Co. Ltd. 3 Laird Technologies 21 Sichuan Jiuzhou Electric 12 _
Dowa Electronics 20 Lambda Research 11 Group Co., Ltd. Roadmapping the LED Future
Materials Co Ltd Corporation Stellamet Inc. 47 OF:tober 30,2008
Edison Opto Corporation 39 LED Linear GmbH 10 Supertex, Inc. 0 Eindhoven, The Netherlands
Ellsworth Adhesives 45 Ledtronics Inc. 27 Taitra 19 electronica 2008
Everlight Americas 46 Lighting Sciences Inc. 45 TheimesiEe Linited 46 November 11-14, 2008
Everlight Electronics 22 Maxim Integrated a7 Zierick Manufacturing 47 Munich, Germany
Co., Ltd. Products Corp.
Fawoo Technology 9 Messe Munchen 35, 37 See our Event Reports section online for news
Fusion Optix 46 GmbH and information from the most recent events.
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WHERE ELSE BUT AT IMAGINEERING!

Choosing the right Printed Circuit Board Fabricator for your
LED applications shouldn’t be that difficult if you keep
the following in mind:

.

The right Mask Color for higher luminance
<
The right Material to dissipate heat

At Imagineering we have gone above and beyond to research different white masks
to find the most brilliant ones in the market. With experience, we found that some
white masks go dull during reflow while others go on thin showing a hint of copper
making it appear pink.

As LED’s illuminate with greater intensity, there is a greater challenge for thermal
management. The true advantage of a metal substrate is its ability to dissipate heat.
Imagineering specializes in working with Aluminum and other thermal clad substrates
that don't cost you your R&D budget.

Over the past 5 years, 70,000 prototypes have been
successfully delivered from overseas to over 5000 customers.

% The Right PC Board Fabricator for all your LED Applications.

( f A5 SINCE #1985
\ lynagmeermg inc  www.PCBnet.com sales@PCBnet.com 847-806-0003
( 2

ITAR, ISO 9001:2000
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Glow at sea. 5 L
', Rescue is near. S
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, Saved by the light.
‘ Nusil Teghnology. Y
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Bold and bright. New LED technology. Shining in places where
light never went before. That's the imagination and innovation
that NuSil Technology is bringing to designers and engineers
in a rapidly changing competitive environment. Our advanced
chemical engineering helps create the most efficient and
stress-free packaging. So you can provide the most powerful

and reliable LED light transmission possible.

Whatever your scientific needs, look to NuSil for innovative
solutions. From LEDs to fiber optics, large batches to small,
our Lightspan brand of products delivers precise, custom

formulations and the most complete line of high-refractive

index-matching adhesives, encapsulants and thermosets SILICONE
TECHNOLOGY

available. All backed by more than 25 years of engineering
expertise. Follow the light to NuSil.

What's your challenge?
www.nusil.com

Europe +33 (0)4 92 96 93 31
©2007 NusSil Technology LLC. All rights reserved. LED0207-PH2 USA +1-805-684—8780

What? When? Where? If it’s NuSil, it's no problem.
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The 45-month European OLLA project to
develop advanced OLED lighting tech-
nology has ended with a demonstration
of a white OLED light source with 50.7
Im/W efficacy at an initial brightness
of 1000 cd/m? based on the Novaled PIN
OLED technology. The project, lead by
Philips, started on 1 October 2004 with
a budget of EUR 20 million, of which
EUR 12 million came from the European
Union. OLLA involved 24 partners from 8
European countries. Philips, Osram Opto,
Siemens, Novaled and Fraunhofer IPMS
will continue the development of OLED
lighting technology in a follow-up proj-
ect entitled OLED100.eu, which aims to
increase the efficiency, lifetime and size
of OLEDs. The EU is also funding the
CombOLED follow-on project.

Peter Visser, Project Manager OLLA
project, Philips Lighting, commenting
on the final OLLA demonstration, said

STANDARDS

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

“The high efficiency combined with
the extrapolated lifetime values prove
that OLED is a serious technology for
lighting applications, allowing inno-
vative design capabilities and energy
savings for future lighting products.
This is a very important step towards
the introduction of OLED technologyin
the lighting market.”

In related news, OLED developer Uni-
versal Display Corp. has reported a lab
demonstration of a white OLED with
an efficacy of 102 Im/W at 1000 cd/m*
using its proprietary, high-efficiency
phosphorescent OLED technology. Funded
in part by the U.S. Department of Energy
(DOE) through its Solid-State Lighting
initiative, Universal Display’s 102 Im/W
milestone is a step on the path toward the
DOE’s roadmap goal of a 150 Im/W com-
mercial OLED light source by 2015. <
MORE DETAILS: www.ledsmagazine.com/oleds

LICENSING

European OLLA project delivers final OLED milestone

The CombOLED project
(www.comboled-project.eu),

coordinated by Osram, builds on the
experience gained in the OLLA project,
in which this 15 x 15 cm demonstrator
based on light-emitting polymer
materials was produced jointly with
Siemens and other partners.

LED standards published
in North America

The ongoing controversy relating to Energy Star requirements for LED-
based fixtures (see p17) should not deflect from the excellent and rapid
progress that has been made in developing standards for LED-based prod-
ucts in the US. Since we published an article entitled “Standards required
for further penetration of solid state lighting” in April 2007 (www.ledsmag-
azine.com/features/4/4/10), several standards discussed in that piece have

now been published. In fact, the DOE’s Energy Star criteria draw from, and
are directly related to, many of these standards.

C78.377 (Chromaticity): At the beginning of 2008, the American
National Standard Lighting Group (ANSLG) published ANSI_NEMA _
ANSLG C78.377-2008 entitled “Specifications for the Chromaticity of Solid
State Lighting Products”. This standard specifies the range of chroma-
ticities recommended for general indoor lighting with SSL products, and
ensures that the white light chromaticities of the products can be com-
municated to consumers. The standard can be downloaded as a PDF file
from the NEMA (National Electrical Manufacturers Association) website

at www.nema.org/stds/ANSI-ANSLG-C78-377.cfm. » page 11
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Philips introduces
licensing program for
LED-based luminaires

On June 30, Philips introduced a patent licensing program
for LED-based luminaires used in the general illumination,
architectural and theatrical markets. Philips has pulled
together alist of about 1000 patents — including those orig-
inally filed by Color Kinetics - that it says address the basic
control technologies required in a broad range of LED
lighting applications. The company says that its policy to
“share” its IP for LED-based luminaires through licens-
ing will “open up the potential of new LED lighting solu-
tions to companies and consumers.” Ruud Peters, CEO of
Philips Intellectual Property & Standards, said that “hav-
ing the technologyis just one part of unlocking the poten-
tial of LED-based lighting. By licensing our technology we
are able to open up the full potential of new LED lighting
solutions to companies and consumers, helping the solid-

state lighting market to grow.” » page 8
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Philips from page 7

Philips also said that the new program extends the former Color Kinetics (CK) licensing
program. The CK patents have been combined with a vast array of relevant Philips IP, all of
which is listed in a 17-page PDF document containing around 1000 patents, which can be
downloaded from www.ip.philips.com. The website also lists the royalty rates by category,
as follows:

« Single Color luminaire: 3% of net selling price

+ Tunable White luminaire: 4% of net selling price

« Color-Changing luminaire: 5% of net selling price

Since Philips acquired CK in summer 2007, there has been speculation regarding the way in
which Philips would approach the market with its IP portfolio — see www.ledsmagazine.com/
features/4/8/9. Would Philips take a heavy-handed approach to extract license fees with threats
oflegal action? Or would it open up its IP portfolio, perhaps even relinquishing the fundamental
(and controversial) CK claims relating to pulse-width modulation control of LEDs? The answer
is somewhere in the middle.

One comment on the World of LEDs blog (http://worldofleds.blogspot.com) described this as
looking like “the first turn of the screw. 5%...represents a very large chunk of the manufactur-
ing price for lighting equipment sold through the professional market place.” The commentator
also said that Philips appeared to be “aiming to get a monopoly stranglehold on the LED light-
ing market...unfortunately Philips have the power and financial weight to be able to kill off any
company it fancies...This is a sad day for the future development of LED lighting!” Others may
disagree - at least everyone knows where they stand. We expect to see a number of companies
boasting “Philips inside” stickers on their LED fixtures in the near future. <
COMMENT ON THIS STORY: worldofleds.blogspot.com

PATENTS

Cree and Toyoda Gosei

with Toyoda Gosei, Tridonic Optoelectronics
and Leuchstoffwerk Breitungen, of US patent
6,943,380 (W002/05450, PCT/JP01/11628) enti-

in patent agreement

Leading LED manufacturers Cree and Toyoda
Gosei have entered into an agreement provid-
ing the companies with access to each other’s
patented LED chip and packaged LED tech-
nology, including white LED technology. The
companies both hold broad and substantial
optoelectronic patent portfolios, and say that
the agreement will make it easier for both to
develop and manufacture LED products with-
out concern for the other’s patents. This is the
latest in a series of cross-licensing agreements
involving major LED makers such as Nichia,
Lumileds and Osram. <

PHOSPHORS

Merck acquires phosphor
manufacturer Litec-LLL GmbH

Merck KGaA, the global pharmaceutical
and chemical company, has acquired Litec-
LLL GmbH, a company based in Greifswald,
Germany, that specializes in the R&D and
production of ortho-silicate materials.
These can be used as the wavelength-con-
version material in white LEDs, as an alter-
native to more commonly used YAG and
TAG materials. Litec is a co-assignee, along
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tled “Light emitting device having phosphor of
alkaline earth metal silicate.” By integrating
Litec’s competencies, Merck says it will enter
the market for “innovative, highly-efficient
light sources” - the company is an established
supplier of OLED materials. Financial details
of the deal were not revealed. <

MORE DETAILS: www.ledsmagazine.com/news/5/7/9

ENTERTAINMENT

Barco acquires High End Systems

LED display manufacturer Barco has acquired
High End Systems, Inc., an Austin, Texas-based
provider of automated luminaires, digital
lighting and lighting controls for $55 million.
High End employs
156 people and had
$44 million in sales
in 2007. High End’s
products include a
range of LED lumi-
naires including
Showpix, an LED
wash light on a
moving yoke. It has
an 18-inch diame-
ter head featuring

a circular array of 127 homogenous 3-watt
LEDs with an output of 24,000 RGB lumens.
This is the merger of two strong industry play-
ers that will be very well positioned to address
the growing convergence of lighting and video
technologies. The deal provides Barco with
an additional patent portfolio in the digital
lighting market, along with increased distri-
bution channels and product offerings world-
wide. It also strengthens Barco’s position in
North America, another strategic goal for the
European company. <

MORE DETAILS: www.ledsmagazine.com/news/5/6/11

PATENTS

Nichia files patent lawsuit
against Seoul’s Acriche

Japanese LED maker Nichia has filed a pat-
ent infringement lawsuit in Germany against
its Korean rival, Seoul Semiconductor Co.
Ltd. The lawsuit claims that Seoul’s Acriche
white LED product infringes the Nichia patent
EP(DE)622858. This follows a similar lawsuit
filed in the UK, claiming that Acriche infringes
two patents EP(UK)599224 and EP(UK)622858.
Inresponse, a Seoul Semiconductor official said
that Nichia’s patent has already been examined
by experts who determined that Acriche technol-
ogy is different from Nichia’s patent. Therefore,
Seoul Semiconductor is confident that Acriche
does not infringe Nichia’s patent. Both compa-
nies have filed numerous lawsuits against one
another in the US, Japan and Korea.

In related news, Seoul’s Acriche A2 and A3
series have been awarded the Underwriters
Laboratories Inc. (UL) Component Recognition
Mark, an important global safety standard. UL
compliance is seen as particularly important
for manufacturers attempting to penetrate the
US market, and the lack of a UL mark had been
previously acknowledged as a barrier for the
Acriche product. «

MEDICAL

Enfis wins $2.15m contract
for surgical lighting

Enfis, the UK-based provider of intelligent high-
power LED arrays and smart light engines, has
signed a three year contract worth $2.15 million
to supply, high color-rendering index (CRI) LED
light engines to Chongqing Tianhai Medical
Equipment Co. Ltd. (C-THME), a worldwide
manufacturer and distributor of high-tech
medical materials, devices and instruments.
Enfis will supply self-calibrating, high-CRI
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Introducing new halogen type
Lumidas-H LED lamps
from FAWOO TECHNOLOGY

» Saving electricity consumption up to 90%

» As bright as existing halogen lamps

» Long lifespan up to 50,000 hours

» Low temperature as touchable by hand

» Superb heat dissipation technology applied
» Use existing fixtures

* Price affordable to customers and unmatchable
to others

Fawoo Technology, the leader of the next generation LED lighting industry,
proudly presents the world the most efficient and affordable LED lamps at the lowest prices no one can offer.

Fawoo's long-life Lumidas-H 3W 5W 8W 16W 22W 35W lamps can instantly replace halogen lamps.
They will save your energy expense as well as maintenance cost dramatically.

Extremely low temperature of the halogen type Lumidas-H LED lamps will also save your air conditioning cost
and make your work environment comfortable. :

In addition to Fawoo's existing LED lamp LUMI series(LumiDas, LumiSheet, and Lumi-M-Stick),
Lumidas-H will bring more eco-friendly and energy saving alternatives to the world.

LH-3ZY-GU5.3/

LH-5DC-EZ10 LH-8J-E27/
LH-3ZY-EZ1 Df(/):‘_H-SDC-EZ1O for LH-8K-E27
50W Halogen lamp for
20W&35W Halogen lamp (LH-5DC-GUS.3-Optional) 80W Halogen PAR30 lamp

_ 102-806 #905 Bucheon Techono-Park,364 Samjeong-dong, Ojeong-gu, Bucheon, Korea
| = FAwoo TECHNOLOGY TEL : +82-32-621-2920~3 FAX :+82-32-621-2940 E-mail : agency1017@fawoo.com / www.fawoo.com
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light engines that will enable operating theatre
lighting units to provide tuneable white light
for the surgical team in theatre. Up to eight
white-light colour temperature settings can
be utilised to gain maximum clarity, depend-
ing on the type of surgery being performed.
Shaun Oxenham, CEO of Enfis, said, “Oper-
ating theatre lighting specifications are the
most demanding white light application in
the lighting industry. Our light engines have
been chosen for this application by C-THME
because of the quality and tuneability of the
light delivered.” «
MORE DETAILS: www.ledsmagazine.com/news/5/7/4

LED PERFORMANCE

Osram provides LED ray data

Osram Opto Semiconductors has become the first
LED manufacturer to provide direct web access
to the ray data files for its LEDs, which can be
downloaded from www.osram-os.com/ray-files.
The ray files indicate the pattern in which light
is emitted from an LED. They include the coor-
dinates of the emission point, the direction of
emission, the intensity and the wavelength.
Specifications can be viewed for most of the com-
pany’s LED portfolio, including infrared emitter
diodes (IREDs). “Our customers have access to all
the latest data, so it is now even easier for them
to plan their lighting systems, test the LEDs and
produce their lighting concepts,” said Wolfgang
Lex, head of the LED Business Unit. “Our data
also gives new customers a chance to develop
LED solutions themselves without having to rely
on external partners.” <

MORE DETAILS: www.ledsmagazine.com/news/5/6/38

INTERIOR LIGHTING

Office building lit entlrely
using Philips LEDs

Philips has used LED fixtures to light an entire
office building in Paris, France. Owned by
Generali and located at 100 Champs-Elysées
Avenue, the office “marks a milestone in light-
ing history” according to Philips. The company
claims that, for the first time, functional office
lighting powered entirely by LEDs has been
installed hand in hand with scenic and atmo-
spheric effects that are also based on LEDs.
Architect Anthony Béchu was commissioned
by Generali to design “an innovative window in
the world of LEDs.” LED lighting gives design-
ers more flexibility in the layout of open spaces
and ceiling design, and can remove the restric-
tions on the position and orientation of light-
ing that is often dictated by the use of fluores-
cents tubular lamps.

Throughout the office spaces, the functional
office lighting is realized through 422 lumi-
naires integrated in a false ceiling with 600 x 600
grids. Each luminaire is powered by 16 or 12 high
power (2.6 W) LEDs, depending on their loca-
tion in the office space. This provides an aver-
age of 300 lux everywhere, and 500 lux on the
working planes. In addition, recessed SpotLed 3
K2 luminaires, each with 3 Luxeon high-power
LEDs, are applied in the corridors. The solution
complies with lighting norms and standards
on energy consumption (12 W/m? maximum),
illumination levels and visual comfort. To cre-
ate the desired ambiance, Generali chose a sce-
nario of LED-based color-changing light effects.
The glass facade of the top two floors is lit, com-

l’ )
=g
municating the image of the building towards
the outside world like a beacon in the night.
Philips expects the world market for LED
luminaires to grow rapidly by more than 30%
per year driven by the entrance of LEDs in gen-
eral lighting, from about EUR 700 million last
year to EUR 1.5 billion in 2010. <
MORE DETAILS: www.ledsmagazine.com/news/5/6/34

EVENTS

Fall LED events in Toronto

A number of LED and lighting events in Canada
are taking a prominent position on calendars
this fall. IIDEX/NeoCon Canada, the coun-
try’s largest exposition and conference for the
design, construction and management of the
built environment, takes place on September
25-26, 2008 at the Direct Energy Centre in
Toronto. As part of this event, Light Canada
(www.iidexneocon.com/2008/index.php/
highlights/light_canada) will include a light-

ing keynote by AWA, an architectural lighting
design firm headquartered in New York City
and founded by Abhay Wadhwa, as well as a
seminar program with over 10 accredited edu-
cational programs targeted to lighting design-
ers and lighting engineers, as well as archi-
tects, interior designers and facility managers.
Over 100 lighting exhibitors will participate in

@ ¢ ¢
© 0 0

linear lighting solutions

Lux"

Revolutionary Interconnection and Fixation System

Highest Efficiency up to 70 Im/W
Highest CRI up to 92

IP54 protected Fixture and Connection System
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Light Canada with a diverse range of lighting
products from decorative and architectural to
outdoor, commercial and industrial as well as
the latest technologies, such as LED. The sem-
inar program will include LEDs Magazine’s
own Brian Owen moderating a panel of col-
leagues in a presentation entitled “LED City
Living,” which describes Toronto’s Palace Pier
Condominium project.

On September 24, Lightshift will be held in con-
junction with IIDEX/NeoCon and Light Canada,
as a part of the pre-conference program. “Light-
shift — LED Solutions Mean Business” is a unique
opportunity to explore LED signage, and will dis-
cuss technology, markets and energy savings. It
will show participants, through a series of case
studies, how LEDs can be used for their business
or property. The program includes a manufac-
turers’ forum, a panel discussion on LED Mar-
ket Transformation including Standards and
Legislation, and the launch of PATHway (Provid-
ing Assistance & Technical Help), a program to
assist in the change to LED signage. The keynote
speaker is Richard Kirk, CEO of Polyphotonix,
who will give a presentation on new trends in
lighted graphics displays. Lightshift registra-
tion starts July 30, 2008 at www.iidexneocon.
com/2008/index.php/registration. Lightshift is

LED standards from page 7

The standard defines chromaticity coordi-
nates and correlated color temperatures for
white LEDs. There are eight nominal CCT
categories ranging from 2700K to 6500K,
plus a “flexible CCT” category. Coordinates
define quadrangles on the CIE (x,y) diagram,
which are based in part on ANSI C78.376 on
chromaticity specifications for fluorescent
lamps. The sizes of the quadrangles corre-
spond to a 7-step MacAdam ellipse.

The standard applies to LED-based SSL prod-
ucts with control electronics and heat sinks
incorporated (meaning it excludes LED chips,
LED packages, and LED modules). Also, the
standard covers fixtures incorporating light
sources as well as integrated LED lamps, and
excludes fixtures sold without a light source.
The same also applies to LM-79 below.

LM-79 (Photometry): In June 2008, the
[luminating Engineering Society of North
America (IESNA) published a documentary
standard LM-79 entitled “Electrical and Pho-
tometric Measurements of Solid-State Light-
ing Products.” This describes the methods
for testing SSL products for their photomet-
ric characteristics such as total luminous
flux (lumens), luminous efficacy (Im/W),

LEDsmagazine.com
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a photonics initiative led by the Ontario Pho-
tonics Industry Network (OPIN) in conjunc-
tion with IIDEX / NeoCon, Light Canada and
greenTbiz. The PATHway assistance program
will be implemented by Toronto’s greenTbiz.
LightSavers (www.toronto.ca/taf/light-

savers.htm), Toronto’s municipal initiative to
accelerate the market transformation of LED
and Adaptive Lighting Technology (ALT), will
host a Symposium on October 7, 2008. This
takes the next step from LEDiscovery, held in
March, for both manufacturers and munici-
palities to further engage discussions regard-
ing the application of the technologies. The
full-day forum program will highlight ini-

tiatives and projects locally, throughout

North America and internationally. Toron-
to’s greenTbiz, known for their LED expertise
and pilots as well as for being the facilitator
of LED City Toronto, is extensively involved
in the LightSavers program. During the Octo-
ber 7 event, the selected LightSavers pilots to
be undertaken in and around the Greater
Toronto Area (GTA) will be announced. For
these pilots, a global expression of interest has
been issued through the City of Toronto. The
deadline for submission has been extended
until 22 August. <

luminous intensity (candelas) in one or more
directions, chromaticity coordinates, corre-
lated color temperature (CCT) and color ren-
dering index (CRI).

The most substantial part of LM-79
describes test methods for total luminous
flux measurement, which is to be carried out
with an integrating sphere or a goniopho-
tometer. Crucially, LM-79 specifies absolute,
rather than relative, photometry (see p41).

For other light sources and luminaires,
there are separate standards for the mea-
surement of lamps or luminaires. However,
because in many current SSL products the
LED light source(s) in the luminaires are
not easily separable as replaceable lamps,
the existing standards cannot be applied
directly to SSL products. The LM-79 docu-
ment says that “since SSL technologies are
still at their early stages, requirements for
measurement conditions and appropriate
measurement techniques may be subject to
change at any time.”

The standard can be purchased from
the IESNA bookstore at www.techstreet.
com/cgi-bin/detail?product_id=1566105

($25 for PDF, $29 for hard copy). &

Optical software
for lighting design
and englneerlng

[lluminate your designs,
bring on TracePro!

Model. Design. Analyze.

Lumens exiting, absorbed and
incident | Optical efficiency, luminance
and radiance | Candela distributions |

IESNA and Eulumdat file formats |
White light LED phosphorescence |
Reflector design and optimization

LEDs | Lamps | Reflectors |
Lightpipes | Luminaires |
Architectural lighting |
Automotive and aviation lighting |
Displays and backlighting |

Contact us today
to demo TracePro!
1.978.486.0766

sales@lambdares.com

Lambda Research

www.lambdares.com
Littleton, MA 01460, USA
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fundin
programs

Philips teams with Dutch government
to provide off-grid LED lighting

Philips has signed a public-private partnership
(PPP) agreement with the Dutch government to
develop a new generation of sustainable, LED-
based, solar-powered lighting products for sub-
Saharan Africa. The new PPP agreement aims
to provide 10 million people in 14 countries
with affordable, appropriate and sustainable
energy solutions and services by 2015.

As part of the agreement, the Dutch govern-
ment will provide funding for awareness cre-
ation and entrepreneurial training, as well as
support for finance mechanisms and project
management. Philips in turn commits to pro-
vide a balanced investment in new product de-
velopment for African people and households
deprived of access to modern energy services.

Philips is also involved in Lighting Africa, the
World Bank Group initiative to provide new, non
fossil fuel lighting products, such as fluorescent

light bulbs and LEDs, to the 250 million people
in sub-Saharan Africa who have no access to :
electricity. At the Lighting Africa 2008 event held
in May in Ghana, 16 companies and organiza-
tions were awarded up to $200,000 to implement
projects that offer affordable, clean, safe, off-grid

lighting and improve access to lighting.

Philips has recently been testing a new solar-
powered “Uday” lantern that provides bright i
white light. Each day’s charge will provide 250

Im for 4-5 hours.

Benefits of solar lighting include significant
cost savings, less fire risk compared with kero-
sene-type lanterns, no direct carbon footprint
and the use of a sustainable natural commod-
ity (sunlight or manpower) to generate electric-
ity. In addition, there are economic and social
benefits from being able to undertake activities

in the evening hours. «

Ledon Lighting, Zumtobel Group’s LED brand, has built a 220,000-LED, 1500-sq m video
installation for the Africa pavilion at Expo 2008 in Zaragoza, Spain, as part of a contract

worth EUR 350K for builders Niissli.

LEDsmagazine.com
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UK government focuses on
- energy-efficient lighting

As part of its drive towards higher energy
efficiency and lower CO, emissions, the UK
government is taking steps to evaluate and
facilitate public procurement of ultra-effi-
cient lighting, defined as any light source
with an efficiency >100 Im/W (or ~7x more
efficient than 60W incandescent bulbs).

This technology area has been targeted for

several reasons including:

. the technological readiness of alter-
native light sources such as solid-state
lighting (SSL)

« the significant potential impact on
achieving carbon reductions

- the scale of the market opportunity

. the scope for public sector procure-
ment to have a material impact on the
market

New industrial advisor

As part of this effort, Geoff Archenhold
has been seconded as an industrial
advisor to the Department of Business,
Enterprise and Regulatory Reform
(BERR). His role is to stimulate and assist
the UK solid-state lighting supply chain
to be ready for future public procure-
ment opportunities, to stimulate cross-
government partnerships and to provide
an action plan to introduce sustainable
lighting within the public sector. With
more than 15 years experience in both
traditional lighting and SSL, Archenhold
is well known in the UK as the founder
of the EuroLED conference. He is also
a member of the influential Photonics
Leadership Group (PLG) think-tank.

The UK’s Climate Change Bill was intro-
duced in Parliament in November 2007,
and is expected to receive Royal Assent
this summer. This Bill puts into statute
the UK’s targets to reduce CO, emissions
through domestic and international action
by at least 60% by 2050, and by 26-32% by
2020, against a 1990 baseline.

"The public sector accounts for approxi-
mately 40% of the UK’s construction indus-
try and is a large procurer of lighting, so it
is important we ensure that new ultra-effi-
cient lighting technologies are adopted as
soon as possible,” said Archenhold. «
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funding programs

Ready, Set, Glow!

Let the L Prize competition begin!

The U.S. government’s L Prize was officially launched at LightFair

this year, and presents a fantastic opportunity for US-based

LED and fixture manufacturers, writes BRIAN OWEN.

The L Prize is the first government-sponsored
technology competition designed to spur light-
ing manufacturers to develop high-quality, high-
efficiency solid-state lighting products to replace
the common light bulb. Whether the L stands for
“LED” or “Light”, it will certainly result in “Lots”
of “Loot” for the winning SSL manufacturers.

Headlined as Transforming the Lighting
Landscape, the L Prize competition will sub-
stantially accelerate America’s shift from inef-
ficient, dated lighting products to innovative,
high-performance products that will save sig-
nificant amounts of energy and millions of
metric tons of greenhouse gas emissions (see
sidebar). Just as Thomas Edison transformed
illumination over a century ago, the L Prize
will drive innovation and market adoption.

The Department of Energy’s Deputy Assistant
Secretary David Rodgers announced the L Prize
competition at LightFair in late May. The compe-
tition challenges industry to develop high-per-
formance SSL products to replace two of today’s
most widely used and inefficient products: 60W
incandescent lamps and PAR 38 halogen lamps.
It also calls for development of a 21st Century
Lamp that delivers more than 150 Im/W.

The L prize was mandated in the 2007 Energy
Independence and Security Act (EISA) — see LEDs
Magazine Jan/Feb 2008, p12. The legislation
authorizes up to $20 million in cash prizes; the
exact amount of the cash prize for each category
will be determined based on DOE Congressional
appropriations and supplemental contributions
from foundations and utilities. DOE will contrib-
ute up to $1 million to the cash prize purse, sub-
ject to enactment of the fiscal year 2009 appro-
priation. In addition, potential opportunities for
future federal purchasing agreements, utility pro-
grams, and other incentives for winning products
may far exceed the value of the cash prize.

The L Prize program announcement includes
technical specifications to ensure compliance
with the general requirements outlined in the
EISA legislation, with additional details specified
for quality, performance, and mass manufactur-
ing. The plan also includes a rigorous evaluation
process, including testing of proposed products
by independent laboratories conducted through
DOE’s CALiPER test program, as well as field eval-
uations by DOE and utility partners to assess
products in real world conditions. Field evalua-
tions will be conducted using criteria established

Energy Savings and Environmental Impact

60W Incandescent Replacement

In 2010, DOE projects that the national installed stock of 60W A-19 lamps will be approximately
971 million. In the residential sector, where the vast majority of these lamps are used, the average
socket operates for about 1.9 hours per day, or about 700 hours per year. The L Prize competition
seeks an SSL replacement for the 60W A-19 lamp that uses only 10 watts (a saving of 83%).

If every socket in the U.S. converted 60W incandescent lamps to the 10 W LED-based L Prize
winner, the country would save approximately 34.0 Terawatt-hours (TWh) of electricity in one year, and
avoid 5.6 million metric tons of carbon emissions. That's enough electricity to power the lights of 17.4
million U.S. households, or nearly twice the annual electricity consumption of the city of Las Vegas.

PAR 38 Halogen Replacement

DOE estimates that the installed stock of PAR 38 halogen reflector lamps (90W, weighted
average) will be approximately 141 million in 2010, across both the residential and commercial
sectors. The L Prize seeks SSL reflector lamps that use only 11 W (87% savings) per socket while

producing the same amount of light.

If all such sockets in the U.S. converted overnight to use the new L Prize lamp, the country
would save 15.6 TWh per year and avoid 2.6 million metric tons of carbon emissions. «
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by DOE’s Gateway Demonstration program.

Eligibility Requirements: As this is a US-
based and US-funded initiative, there is also a
domestic economic mandate; in other words,
fixture manufacturers are required to be US-
based companies. However, the restrictions are
much more severe; the LED die or chip (i.e. the
semiconductor material that converts electri-
cal energy into light) must be manufactured in
the United States as well. This really narrows
the industry bandwidth but certainly is wel-
come news to the select few.

Competition Process: Manufacturers must
submit a complete entry package that includes
the required technical information, product
samples, and a commercial manufacturing plan
describing their capability for mass production
and distribution of proposed products.

Product Promotion: Four California utili-
ties — Pacific Gas & Electric, Sacramento Munic-
ipal Utility District, San Diego Gas & Electric, and
Southern California Edison — have signed a Mem-
orandum of Understanding with the DOE, agree-
ing to work cooperatively to promote high-effi-
ciency SSL technologies. These utility leaders have
provided valuable input to the competition plan-
ning process. While performance testing will be
conducted by independent test laboratories, pro-
gram partners will play a critical role in the evalu-
ation process by conducting field assessments of
proposed products in real-world conditions.

Program partners will also play an impor-
tant role in promoting and developing markets
for the winning L Prize products. Product pro-
motions might include utility incentives, col-
laborative marketing and educational cam-
paigns, retail partnerships, and demonstrations.
Energy-efficiency program partners from states
and regions other than California will be invited
to participate in product evaluation and promo-
tion of the winning L Prize products. Since the
launch, Nevada Power and Efficiency Vermont
have joined as Program Partners, and more are
expected on board in the near future.

Selection of Winners: Proposals will be ac-
cepted for each product category until a winner
is declared in each category, or until 24 months
have elapsed since the first award in a given cat-
egory, whichever comes first. In each category,
all prizes will be awarded to the winner, the first
entrant to successfully meet the full competition
requirements. Up to two additional qualifiers
may be determined to have met or exceeded the
L Prize criteria, and may be eligible for program
partner promotions. Whatever the outcome, the
true winner will be the marketplace and, conse-
quently, the consumer or end-user. &)
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Optimized For LED Measurement Use With All Popular Optical Design Software

Let Your LEDs Shine (and Reduce Cost!)
with Accurate Source Models from the SIG-400.

Whether you're designing an LED light source or an easier than ever to obtain precise, accurate near-field models
LED lighting system, accurate characterization with a for small light sources.

near ﬂe.ld source mode.l is vital. These e.znable detailed The SIG-400 combines a 1é-bit ProMetric imaging
evaluation and comparison of LED designs, and can be colorimeter, a high precision goniometric assembly,

used with popular optical design software packages. and SIG1.0 control and analysis software to deliver
The result is reduced development costs, elimination detailed. near-field source models. These Radiant

of rework, and confident communication of data to Source™ Models and ProSource® software are the

your customers. industry standard for describing and analyzing the
The new SIG-400 Source Imaging Goniometer : near-field optical properties of light sources.
specifically addresses the needs of LED researchers, If you're manufacturing high quality LEDs or
manufacturers and users for high accuracy die and f.- incorporating them into luminaires or other illumination
device characterization. This fourth generation I systems, then you also need the best optical source

SIG-400 brings together improvements in R A D I A N T models. For more information on the SIG-400,
instrument design and construction to make it IMAGING contact us at +1-425-844-0152 or visit us online.

www.radiantimaging.com
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Energy Star Wars:
the Phantom Menace

The decision by EPA to include LEDs in its Energy Star specification
for residential lighting fixtures has resulted in widespread
disapproval. TIM WHITAKER and BRIAN OWEN report.

Star criteria for solid-state lighting, or “Energy Star Wars” as our mag-

azine dubbed the dispute between two branches of the U.S. government,
the Environmental Protection Agency (EPA) and the Department of Energy
(DOE). To say this has caused uproar is an understatement, and we have cer-
tainly devoted many column inches (or the web equivalent) to a subject we feel
strongly about. Some of the key happenings, and links to the appropriate sto-
ries on our website, can be found in the Timeline sidebar.

Energy Star is a voluntary labelling scheme that recognizes energy-effi-
ciency products that meet criteria set by either EPA or DOE. Before getting
into the details of the dispute, it’s worth noting that this is mainly relevant
to the U.S. and Canadian markets. Lighting designers at a meeting in mid-
June in the UK were not much interested in the news from across the pond.
But perhaps they should have been; one of the biggest benefits of the Energy
Star program is, through the promotion of energy-efficient products, to pre-
vent the insidious infiltration of low-quality products into the marketplace.
The phantom menace indeed. This is a particular problem for the SSL mar-
ket, at a time when the DOE’s own CALiPER program — which tests com-
mercially available SSL luminaires — has highlighted a worrying tendency
for some manufacturers to vastly overstate the performance of their prod-
ucts. To quote Kevin Dowling of Philips/Color Kinetics, “Nothing will kill an
industry faster than expectations that cannot be met. Performance must be
realistic and factual.”

To some extent, the Energy Star controversy has overshadowed the work
being done by the DOE in other inter-related strands of its Solid State Light-
ing program. For example, round 5 results from CALiPER were released mid
June — see www.netl.doe.gov/ssl/comm_ testing.htm — and the DOE is also
heavily involved in the L Prize and other initiatives. The dispute has also dis-
tracted attention from the work being done to develop standards in areas such
as luminous flux measurement, as described on page 7 of this issue. In fact,

_|_ he big story of the past month has been the controversy over Energy

the DOE’s Energy Star criteria, developed over several years of consultation
with and feedback from the industry, and announced in September 2007, are
intimately linked with standards such as LM-79 and many others.

Out of the blue

DOE’s Energy Star requirements will come into effect on September 30, 2008,
and in preparation the DOE has been educating and informing potential par-
ticipants about the coming changes. “Energy Star Wars” kicked off on June 2
with a letter from the EPA’s Alex Baker, Energy Star Lighting Program Manager,
TIM WHITAKER is Editor of LEDs Magazine and BRIAN OWEN is a Contributing
Editor, and Program Advisor to greenTbiz.
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Energy Star Wars - timeline

DECEMBER 2006
DOE publishes first draft of Energy Star for SSL
criteria (DOE SSL v1.0), initiates public review.

SEPTEMBER 12, 2007

Final SSL v1.0 is published, to come

into effect on September 30, 2008.
www.netl.doe.gov/ssl/energy_star-criteria.html

MAY 15, 2008

DOE hosts Energy Star workshop in Washington, DC,
as reported in “Energy Star for SSL gets energetic
start.” www.ledsmagazine.com/features/5/5/2

JUNE 2, 2008

EPA announces a technical amendment to its Energy
Star Residential Lighting Fixtures specifications (RLF
version 4.2).

JUNE 6, 2008

LEDs Magazine is first to publish this important
story (www.ledsmagazine.com/news/5/6/8),
following up with a detailed review entitled “Energy
Star Wars and the battle to label LED fixtures”
(www.ledsmagazine.com/features/5/6/1).

JUNE 13, 2008

DOE responds with a statement saying it is
“aware of the confusion” and that “efforts
to resolve this confusion are on-going.”
www.ledsmagazine.com/news/5/6/16

JUNE 16, 2008

Efficiency Vermont is the first energy efficiency
organization to say it will not use RLF v4.2.
www.ledsmagazine.com/news/5/6/22

JUNE 24, 2008

EPA hosts first of two poorly-attended webcasts on
RLF v4.2, fails to address participants’ questions.
www.ledsmagazine.com/news/5/6/32

JUNE 26, 2008

DOE hosts webcast on Energy Star. PG&E says it
“does not plan to include products qualified under the
EPA RLF 4.2 specification in our incentive programs.”
www.ledsmagazine.com/news/5/6/36

JULY 2, 2008

Consortium for Energy Efficiency (CEE) writes to EPA
and DOE, calling for a suspension of RLF v4.2 until
matters discussed in the letter are resolved.

JULY 9, 2008

EPA invites interested parties to comment on RLF
v4.2, with responses requested by August 25.
www.ledsmagazine.com/news/5/7/11

JULY 10, 2008

Jim Brodrick of DOE’s SSL program circulates email
highlighting DOE’s concerns over the Energy Star
issue. www.ledsmagazine.com/news/5/7/13

SEPTEMBER 30, 2008
DOE Energy Star for SSL v1.0 goes into effect
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informing manufacturers and other interested
parties that EPA had issued a technical amend-
ment to its Energy Star specifications for res-
idential lighting fixtures (RLFs), ceiling fans
and vent fans. This amendment, known as RLF
version 4.2, was “effective immediately.”

RLF v4.2 raised many issues, firstly pro-
cedural. The Energy Policy Act of 2005, sec-
tion 131, discusses Energy Star and mandates
DOE and EPA to “solicit comments from inter-
ested parties prior to establishing or revis-
ing an Energy Star product category, specifi-
cation or criterion.” They must also “provide
reasonable notice to interested parties of any
changes” and “provide appropriate lead time
[usually 270 days] prior to the applicable effec-
tive date.” EPA has apparently ignored all these
procedures; most interested parties, not least
the DOE, first heard about the EPA’s plans when
the June 2 letter was circulated. In contrast,
the DOE’s Energy Star requirements were put
together after extensive, and very well docu-
mented, consultation with anyone that cared
to express an opinion.

The second major point concerns overlap-
ping specifications. EPA claims that RLF v4.2
is complementary to the DOE specifications,

“Nothing will kill an industry faster than
expectations that cannot be met. Performance

must be realistic and factual.”

but the two sets of criteria are clearly in con-
flict. EPA says its criteria only apply to deco-
rative residential fixtures, but only “recessed
canisters” are explicitly excluded, mean-
ing all other types of RLF are within scope.
DOE’s criteria apply to all general illumina-
tion luminaries, including decorative fixtures
that provide functional illumination. The con-
sequences of overlapping specs are obvious;
widespread confusion, and an unseemly haste
to use the least difficult spec in order to gain
Energy Star recognition by the easiest route.
Likely results include a flood of inferior prod-
ucts into the marketplace, a backlash from
consumers in terms of negative perceptions
of SSL, and a general dilution in the value of
the Energy Star brand.

On July 10, Jim Brodrick, who runs the DOE’s
Solid State Lighting program, circulated an
open email expressing his opinions on the
issue. In part, his email said that DOE has

—KEVIN DOWLING

developed “a technically rigorous and market-
appropriate path that would lead to a strong
SSL market.” To the greatest extent possible,
he said, this will avoid the pitfalls suffered by
CFLs during the early years of their market
introduction. One such pitfall was consumer
dissatisfaction with color appearance. “EPA,
in essence, has bypassed this type of process
by rushing out criteria that lack the techni-
cal requirements that would prevent the qual-
ification of dim, bluish light products that we
know will ‘turn off’ consumers,” said Brodrick.
“Adopting the EPA process portends the very
real possibility of inferior quality products
becoming Energy Star-qualified.”

Testing times

A third major concern is that EPA’s perfor-
mance verification of products is based on
test procedures that have not been con-
sidered or adopted by industry standards

Linear LED EdiLine II

Expectional Linear Packaging for Extraordinary Design Flexibility

The linear structure of Ediline Series results in an easier heat dissipation
requirement, making versatile fixtures design possible as well as an overall cost saving

benefit. The special twin connectors design allows EdiLine to be assembled in either
serial order as linear light source or parallel order as planar light source.

290lm@500mA

AL
A ‘_J“F

I;;H ;01“ JK

,‘.-

18

JULY/AUGUST 2008

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

i,

| f
gty Y

sales@jkcomponents.co.uk www.jkcomponents.co.uk

LEDsmagazine.com


http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13597&adid=P18E1
http://www.qmags.com/clickthrough.asp?url=www.jkcomponents.co.uk&id=13597&adid=P18A1
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo

LEDs

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

- TAITRONICS

Taipei International Electronics Show
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Taiwan Light up Your Life.

Everything from dashboards to light sensors.
Taiwan lights the way at TAITRONICS 2008!

venue: TWTC NANGANG Exhibition Hall

Featuring

*Electronic Components & Equipment *Consumer Electronics *Security Systems & Products
*LED & Lighting *IC Design *Electronic Manufacturing Equipment *Computers &
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*Flexible Electronics
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J¢ Taiwan External Trade Taiwan Electrical & .. Taipei World
Lof Development Council (TAITRA) Electronic Manufacturers Trade Center
Association (TEEMA)
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organizations. EPA’s criteria reference a life-
testing procedure developed by ASSIST (the
Alliance for Solid-State Illumination Systems
and Technologies) to measure the perfor-
mance of LED light engines, but this remains
unproven. In contrast, said Brodrick, “Part of
the rigor of the DOE SSL Program has been to
work closely with industry standards organi-
zations (including IESNA, ANSL, UL, NEMA,
CIE, CSA, and NIST) in the development of
concrete test procedures that will assure
accurate assessment of luminaries. These test
procedures were established in accordance
with accepted industry procedures, and with
extensive review and comment.”

Fourthly, there are a host of technical issues
with the EPA’s criteria. For example, there are
minimum efficacy requirements, but no mini-
mum light output. Conceivably a product with
high efficacy but producing only 40 lumens, or

less than 5% of the light from a 60 W incandes-
cent, could earn an Energy Star label. Clearly,
this is nonsense.

EE organizations

The effect of conflicting specs has far-reach-
ing implications. Energy efficiency (EE) orga-
nizations and utility companies are deeply
involved in promoting energy-efficient prod-
ucts, technologies, and services and use
Energy Star to help allocate budgets for rebate
programs and other initiatives. Efficiency
Vermont, an EE organization, was first to say
it would not use the RLF v4.2. Likewise, Mary
Matteson Bryan, Lighting Portfolio Manager
for Emerging Technologies at Pacific Gas and
Electric Company (PG&E), said during the
June 26 DOE webcast, “PG&E is very concerned
about potential marketplace confusion with
two different SSL Energy Star specifications

“‘Adopting the EPA process portends the
very real possibility of inferior quality products

becoming Energy Star-qualified.”

—JIM BRODRICK

in place...until the current issues are resolved,
PG&E does not plan to include products quali-
fied under the EPA RLF 4.2 specification in our
incentive programs.”

This was followed by a letter to both EPA
and DOE from the Consortium for Energy Effi-
ciency (CEE), a highly influential grouping of
EE organizations and utilities from the U.S.
and Canada. The CEE said that it was submit-
ting comments on RLF 4.2 because “the review
process used to develop version 4.2 did not con-
sider the program interests that we represent.”
The letter also called for “the suspension of the
Energy Star Residential Light Fixture Specifica-
tion, version 4.2, until the matters described in
this letter are resolved.” As far as we are aware,
the EPA has not complied, although it did cir-
culate a letter on July 9 inviting comments on
its RLF v4.2 specifications. We are reminded
of horses and stable doors. Comments can be
sent to RLF@icfi.com before August 25, 2008
— EPA should be prepared for a deluge. As Jim
Brodrick’s July 10 email said, this situation is
far from being decided, and new developments
may have taken place by the time you read this
article. You can follow the latest twists and
turns on our website!

*We provide you LED chips (dice).
*Our LEDs wavelength is between 640 - 940nm.

*High power and reliability.

*All LEDs are through sorting test step.

*Sorted by some characteristics (ex. 7P.o, wavelength etc...)

Sorted LED chips
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Brighter, Longer Lasting Color
Control for Your LED Systems

Your LED Systems deserve the best thermal management
materials with the highest rated, thermally conductive
materials.

Enhance your LED Systems with Laird Technologies
superior thermal products:

Gap fillers and putties
Phase-change materials

Thermal greases

Thermally conductive circuit boards
Insulator materials

Thermoelectric coolers

For all your LED System requirements, contact Laird Technologies at sales@lairdtech.com today!

www.lairdtech.com
* 2008 All Rights Reserved

Laird Technalogies is a registered trademark of Laird Technologies, Inc
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EVERLIGHT

LIGHTING FOREVER

) | ~Change to LED's field.

Accent, Inspire, Experience -
In a Different Light

Adopting LEDs into Everyday Life.

The Smart and Efficient Way

Leading the way in innovation, Everlight continues to develop a broad
portfolio of high-power LEDs exhibiting high luminance and efficiency, whilst
satisfying the demand of today’s interior and exterior lighting applications.

EHP-A21 EHP-A09 EHP-AX08

For more information about the company and products,

Please visit our website at www.everlight.com %
EHP-LO2N EHP-C06 EHP-BO3

EVERLIGHT ELECTRONICS CO,, LTD.

Taipei Headquarters America Office Europe Office

TEL: +886-2-22672000 E-Mail: spd@everlight.com TEL:+1-972-490-4008 E-Mail: salesmkt@everlight.com TEL:+49-721-824-473 E-Mail: info@everlight-eu.de
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Comcast Center hosts integrated
10-million pixel LED display

An 83.3 x25.4 foot wall composed of 6,771 Barco NX-4 LED mod-
ules with 4 mm resolution has been installed in The Comcast
Experience at Philadelphia’s Comcast Center. Situated in a 7-story
high glass atrium, The Comcast Experience is a gift to the cit-

izens of Philadelphia
from Comcast Corp.
and Liberty Property
Trust, and combines
sculpture, architec-
ture and technology.
With 10 million pixels
mounted in a seam-
less flat array, the wall
provides an extremely
high degree of photo-
realism and shows
how audio and video technology can be incorporated into the
design of a major urban building: The LED wall includes rectan-
gular cutouts for the lobby’s three banks of elevators.

MORE DETAILS: www.ledsmagazine.com/news/5/6/18

Forecast for LEDs in signs and
professional displays

In 2007, the global consumption value of LEDs used in sig-
nage and professional displays was US$1.04B and is forecast
to increase to $1.19B in 2012, with firm quantity growth par-
tially offset by a continuing decline of average prices, accord-
ing to a new market forecast by ElectroniCast Consultants. The
American market share is forecasted to increase from 39% in
2007 to 44% by 2012. Europe, in 2007, represented nearly a 26%
share of the worldwide consumption value. The Asia Pacific
region is forecasted to increase in value from $365.19M in 2007
(35% market share) to $404.36M (34% market share) in 2012.
MORE DETAILS: www.ledsmagazine.com/news/5/6/21
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LED displays featured at UK sports venues

LED display maker Barco says that 10 of its OLite 612 LED panels
were used by Creative Technology to replace the dot matrix score-
boards on Centre Court and No. 1 Court at this year’s All England
Lawn Tennis Championships at Wimbledon. LED screens not only
kept tennis fans on both courts abreast of on-court scores but also
entertained them with Hawk-Eye elec-

tronic line-calling system replays
and other additional match

information such as statis-

tics and player profiles.

Also in the UK, the b GIOQUEL
Nottinghamshire '_ﬂm:‘m «12130
County Cricket Club’s

new Diamond Vision

. &
} W G
) o

screen made its inter-
national debut at Trent
Bridge last month. Archi-
tect Huw Evans of Maber —e
Associates incorporated the 83

sq m ODQ10 Mitsubishi LED screen

as an integral part of the new administration

building that adjoins the stand at Nottingham. The 10 mm pitch
screen is driven at its native resolution of 864 x 960.

MORE DETAILS: www.ledsmagazine.com/news/5/7/6

Second Chinese skyscreen project for Opto Tech

Taiwan-based LED display maker Opto Tech Corp. has
announced a second major “skyscreen” contract following the
success of its installation at The Place in Beijing (see www.leds-
magazine.com/features/4/1/5). The new contract is for a sky-
screen in Suzhou, China. Opto Tech says that in response to
the demand from the Chinese market due to the 2008 Summer
Olympics, the company has taken steps to respond to the
increasing market needs. “Opto Tech’s capacity to meet large
demands from China has increased since expanding its facility
in Ninbo, China,” said Huang Yung-Chiang, CEO of Opto Tech.
MORE DETAILS: www.ledsmagazine.com/news/5/6/21

LTP installs media wall for UK consumer publisher

Alow resolution video media wall was supplied and installed by
Lighting Technology Projects (LTP), and designed and specified by
Speirs & Major Associates (SaMA), for the atrium of IPC Media’s
new London headquarters. The 40 x 3 m media wall is made up of
9500 nodes of Color Kinetics RGB Flex SL. SaMA came up with the
concept of a LED media wall to act as the main illuminated fea-
ture within the space, spanning the entire length of the atrium.
IPC Media, a UK consumer publisher, will use the ‘live’ media wall
to produce its own constantly changing content. &)

MORE DETAILS: www.ledsmagazine.com/news/5/6/21
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LightFair: Riding the wave of

During LightFair 2008, most attendees were caught up in the waves of

excitement and opportunity washing in and around the booths featuring LEDs
and LED fixtures, reports JULIE MACSHANE.

ore than 19,800 attendees
flooded LightFair 2008, and it
seemed like most spent their

time pooling in
=, thebooths of
LED exhibi-
tors. Once
there, archi-
tects, design-
ers and specifiers
jammed together
in the small spaces

General Electric’s
Tetra MAX LED lighting

system was developed  and asked big ques-
for use in channel letter  tions about using
applications. The same  LEDs in their prod-

power supply is used for
all colors and allows up
to 54 feet for the two-
LED module system and
80 feet for the three-
LED module system.

ucts and applica-
tions: How bright?
What colors? How
much money can
I save? Many vis-
itors were look-
ing at LEDs as the
long-term lighting strategy to save energy and
thus money, a more urgent quest with the price
of oil rising ever higher.

Exhibitors galore

Along with attendees, there were 510 exhibi-
tors spanning more than 157,000 square feet
— LFI’s largest show floor to date. As usual,
the exhibitors made their own piece of real
estate into a totally unique space. From Belfer
Lighting’s showy, bar-inspired booth to the
tough metallic lines of Albeo Technology’s
troffers, there was something for everyone
interested in LED fixtures, not to mention the
latest options in LEDs.

JULIE MACSHANE (juliem@pennwell.com) is
managing editor of LEDs Magazine.
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Above the booths, area and street lights were
aglow. If the convention center had turned offits
lights at the back of the hall, visitors would have
had no problem navigating the area, what with
the high displays mounted at Cree, Beta/Ruud
and Acuity Brands Holophane, said LEDs Maga-
zine contributing editor Brian Owen.

Along with the bright overheads, there were
stars of another kind. A delegation from the Clin-
ton Foundation’s Clinton Climate Initiative led by
Lighting Domain director Michael Cavallo toured
LightFair to assess solid-state lighting (SSL) tech-
nology and products for CCI's outdoor public
space and commercial building initiatives (see
www.ledsmagazine.com/features/4/11/1).

The DOE was also there to announce its new
Bright Tomorrow L Prize competition designed
to spur lighting manufacturers to develop high
quality, high efficiency SSL products to replace
the common light bulb (see www.ledsmaga-
zine.com/news/5/6/7 and p. 14).

Nexxus Lighting’s selective heat sink

At the Nexxus Lighting booth, CEO Mike Bauer
and CTO/inventor Zdenko Grajcar introduced
the company’s new “Array” LED lamp line,
which they said is lighter and cooler than other
bulbs due to their selective heat sink technol-
ogy, which dissipates heat effectively. When
asked about the layout of the LEDs in the Array
line, Grajcar would only say that the lamps all
have the company’s proprietary symmetri-
cal array of low power, high luminous efficacy
LEDs. He did reveal that the new PAR30 has 108
LEDs; the MR-16 has 40 LEDs; and the G4 lamp
has 15 LEDs. The lamps are lightweight because
there are no screws or wires, and less metal and
solder go into their manufacture. The products
emit 95+ Im/W in bright cool white light and
80 Im/W in color-rich warm white.

In the Renaissance Lighting booth, a

visitor could control the new ED-04 4-inch
downlights, available in RGB and white.
The company also showed the 6-inch
model, which CEO Barry Weinbaum said is
much brighter than last year’s prototype in
part because the fixture’s domed mixing
chamber has been made more efficient and
the white coating on the dome interior now
produces 98.5% reflectivity.

KramerLED indoor lighting deployed

Ruud Lighting, Beta Lighting and Kramer
Lighting were a big presence at the show. The
major news from Ruud was that Kramer Lighting
haslaunched a new brand, KramerLED, for com-
mercial indoor lighting using the new multi-chip
X-Lamp MC-E LED from Cree. Besides using

LEDsmagazine.com
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This Osram Sylvania

booth display shows the

LED system story, from

chip to board to heat sink

to optics to power/controls to
light source and finally fixture.
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powerful new packages, Ruud said
two important technologies for their
products involve heat dissipation and
controlling light. The company uses
proprietary NanoOptic refractors,
which provide better light distribu-
tion by minimizing wasted light out-
side the target area, and total inter-
nal reflection, where light is reflected
back to the desired area. The company
uses heat pipes, attached to the back
of the engine, that move heat away
from the LEDs and the circuit board
so the heat sink assembly can work
more efficiently.

Heat modeling: Future
Lighting Solutions
Displayed on a laptop screen at

Future Lighting Solutions’ booth

was the company’s new QLED thermal design
and simulation software. This product is said
to reduce or eliminate the amount of thermal
modeling needed in the design of fixtures using
LEDs. However, the software right now can
only model LEDs from Philips Lumileds’ high-
power line and it uses real-time thermal simu-
lations of solid-state lighting systems. The com-
pany said that this is the only available thermal
simulation software that includes accurate
LED models. Future Lighting also launched its
LED Light Engine Selector Webtool that allows
users to easily specify a plug-and-play solution
for alight engine.

Philips’ Lumiramic technology

Using its patented Lumiramic phosphor tech-
nology, Philips Lumileds has reduced the
number of white color bins for its warm-white
Luxeon Rebel LEDs. The technology enables

Carmanah Lighting announced a new partnership with BetaLED via which BetalLED
has developed a fixture designed specifically for Carmanah’s EverGEN solar
engine. It is a stand-alone unit that can illuminate parks, paths, kiosks and other
outdoor areas. Carmanah Lighting also won a LightFair Innovation award for its

solar area lighting solution.
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specific targeting for correlated color tem-
perature (CCT), which enables Lumileds to
control the color temperature and tint, and
minimizes production variance (see www.leds-
magazine.com/news/5/6/2). Philips Lumileds

also launched Luxeon Rebel efficient modules
for building solid-state recessed lighting and
the new Fortimo downlight modules (see www.
ledsmagazine.com/press/16312.)

Cree throws party for new LEDs

If you must introduce a new LED, you might
as well throw a party. Perhaps this was Cree’s
thinking as it hosted a reception at the New
York, New York hotel on Tuesday evening of
LightFair. There, Ron Hall, Cree sales man-
ager, presented the MC-E LED (multi-chip
LED using four EZBright chips) — announced
earlier in the day — to a crowd of about 100,
which included Brian Owen, LEDs Magazine
reporter. The MC-E has the same footprint as
the XLamp XR family of LEDs, yet provides
4x the light output of an XR-E and is targeted
for general lighting applications. Cree plans
to make the new LEDs available for purchase
next quarter (see www.ledsmagazine.com/
news/5/6/4). LightFair visitors were able to
view the XLamp MC-E applied in indoor and
outdoor luminaire demonstrations on the show
floor by Acuity Brands Lighting, KramerLED
and Light Engine, added Owen.

Luminus Devices adds white

At the show, Luminus Devices announced that
it will be adding white LEDs to its PhlatLight
LED lineup in 3Q08. Like other products in the
PhlatLight family, Luminus’ white LEDs fea-
ture large chip sizes, photonic lattice technol-
ogy for maximum light extraction and advanced
PhlatLight packaging to provide good thermal

26
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Using its Tempr heat-
removal technology,

Albeo Technologies has
introduced a modular family
of LED light fixtures: the
Constellation line of high
bay, low bay and heavy duty
linear fixtures as fluorescent
upgrade lighting. Tempr
combines proprietary
techniques including the
mounting of LEDs and
PCBs, and the ultimate

' design of the fixture.

performance for high power operation. The white
LEDs are phosphor-converted. The PhlatLight
CBT-90 uses a single 9 mm? chip that can pro-
duce over 1600 Im and the CBM-360 (>6000 Im)
has a 36 mm?* LED surface area.

Other LED manufacturers

Intematix has introduced two lines of pat-
ented chip-on-ceramic LEDs and LED arrays
available through its subsidiary, Intematix
Technology Center (ITC): the Apus line of single-
chip packages and the Cetus line of chip-array-
on-ceramic packages (see www.ledsmagazine.
com/news/5/5/15). PerkinElmer Optoelectronics
added a full line of

all-white LEDs and

multi-color/white
LEDs under the
ACULED VHL (very
high lumen) brand
name (see Www.
ledsmagazine.com/
press/16319). Seoul
Semiconductor
introduced its 3.2W
pure white Acriche
AC-driven solid-
state light source
with improved 80
Im/W luminous effi-
cacy, its 1.25 W warm

Optek Technology
unveiled the
Optimal 1 1W Star
Series LEDs in cool,
daylight, warm
white, and other
colors, for general
and architectural
illumination. Optek
also introduced the
Power Line design
kit (shown at right).

white Acriche with ~60 Im/W, its P5-II full-color
power LED and its P4 narrow light source with
100 Im/W and 70° viewing angle.

Arrow Electronics shows off LED partners

The Arrow booth was end-product driven, with
ahalf-dozen displays focusing on different loca-
tions where LED products can be used, and
how Arrow has partnered on them with other

companies. Taking a walk through the booth you
could see a depiction of aircraft systems lighting
from Heads Up Technologies. Turn a corner and
you were in a hospital room seeing an Everbrite
downlight for a hospital MRI suite or in a ship
where Newport PowerLEDs and Imtra Corp.s
systems light up the cabin. One more step and
you were on the streets of Ann Arbor, MI, where
Arrow and Relume Technologies are developing
an alternative lighting option by replacing metal
halides with LEDs, a 50% energy savings with a
payback over 3.8 years. “It’s all about saying that
LEDs are a viable option, that they can be used
in normal settings,” said Arrow’s Diane Harris.

Cooper introduces new fixtures
New Cooper Lighting products
included the io line series 1.5

LED exterior linear accent
luminaire for floodlighting
and sign lighting applica-
tions; Lumiére’s new LED
family with additions
to its existing product
lines, including accent/
flood, pathway, wall, sign
and underwater luminaires;
the LED shelf light for display

lighting in tight spaces under shelves
and cabinets; the Shaper series (see photo) with
two recessed housing sizes (5- and 7-inch) and

a 2.5-inch profile off the finished surface; and
finally the edge-lit combo series, an architec-
tural grade emergency fixture that combines an
LED exit sign with MR11 emergency lights.

Everbrite improves MRI product

Everbrite Lighting’s improved downlight fix-
ture — the MedLux XLS II for MRI rooms
in hospitals — will be available in 3Q08. Jeff
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TURN LIGHTING ON ITS AQVvV3H!

THINK .............

S14 DecorLED™ Lamps
Palace Theatre, Albany, NY

WITH
BRIGHT, LONG-
LASTING ENERGY
EFFICIENT DIRECT
INCANDESCENT

Round, Flexible RopeLED

Tortila Jo's, Anaheim, CA REPLACENMENT
LED BULBS AND

Custom-Built LED Lamps
Vincent Thomas Bridge, San Pedro, CA

2ES
v v

HE
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S14-Styled DecorLED Lamps
Bardavon Theater, Poughkeepsie, NY

|_:

4-LED, 9mm Miniature Wedge-Based Lamps
Hillsboro Arch, Hillsboro, OR

7-LED, S6 Candelabra-Based Lamps
Hyatt Regency, Long Beach, CA

e

TRONICS, INC?

THE FUTURE OF LIGHT ®

23105 Kashiwa Court, Torrance, CA 90505
Phone: 310.534.1505 | Fax: 310.534.1424

Email: webmaster@ledtronics.com \ ®
1.800.579.4875 -

www.LEDtronics.com
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Gatzow, ELT product manager, said the drive
circuitry is noiseless to avoid bothering the
patient. And, since there is a huge magnet
in MRI machines, the reduced maintenance
needed on LED lights is useful in avoiding
accidents involving lethal metallic flying tools.
Finally, the light in the can is equivalent to a
75W light but sheds less heat.

General Electric Lighting goes outdoors

In its large intricate booth, GE introduced four
new LED products. Only two of them, however,
were actually released: the LED cove lighting
system and the Tetra MAX LED lighting sys-
tem, while the other two (the outdoor LED
area light and LED StreetDreams) will be roll-
ing out in the upcoming months. GE Lighting
Systems is entering the outdoor market with
these lights. The outdoor LED area light, cur-
rently in testing with a large retailer, improves
visibility and quality of light vs. standard HID
systems by providing a comparatively higher
color temperature (5500K), a 70+ color-ren-
dering index and a low-glare optical design.
The new LED StreetDreams post-top fixtures
were recently displayed at the 76th Annual
Conference of Mayors in Miami, FL. GE expects
that LED StreetDreams will appeal to mayors
and other municipal authorities because of
its energy-efficient LED technology and post-
top design. LED StreetDreams fixtures will be
introduced to the broader market in 2009 (see
www.ledsmagazine.com/news/5/7/2).

llumisys shows realistic and artistic sides
Iumisys Inc. had a small booth, but it was a
popular one, perhaps because it has launched
the first product in a series of
patented LED tubes designed to
directly replace standard T-8 and
T-12 fluorescent tubes. The ilumi-
sys MK1 product uses high bright-
ness LEDs to provide efficient and
effective light, and is available in
color temperatures ranging from
3500K to 5000K, with a variety
of optical diffusion options. Or
perhaps the booth was popular
because at the back hung four of
the five luminaires in ilumisys’
Designer series. These elegantly
designed, contemporary LED
lighting fixtures that drew in the
eye and the body have light out-
puts ranging from 600-1000 Im, but consume
10-18 W of electricity.
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Seminars raise awareness of LEDs

During the week, reporter Brian Owen participated in various workshops as described
in his LightFair Daily reports (www.ledsmagazine.com/features/5/5). Here is a brief

summary of highlights:

Photometrics workshop

A Monday workshop detailed the process of
interpreting and understanding photometrics
data presented by solid-state luminaire
manufacturers. Greg Subisak of Holophane,
Acuity Lighting group, said that characterizing
each LED (in a light engine) with drivers is
essential. “There should be tighter binning to
characterize the LED with finer detail. It will be
an industry effort, but it is possible and (LED)
manufacturers know this information.”

LED technology for lighting folk

Lighting designer Kevan Shaw said the
challenge for lighting folk is obtaining

the ‘real’ information or story with LEDs.
He outlined what designers should know
and where the pitfalls can be found. In an
interview, Shaw was positive about the
controllability of LEDs and the relative

Kichler Lighting: modular
undercabinet lighting
Jeff Dross, senior product manager, said that
Kichler Lighting is introducing new LED
undercabinet lighting and landscape lighting
as part of the Design Pro series. “I'm excited
about the design of the undercabinet lighting
because it’s only 0.5-inch wide and it has a four-
position switch that allows for flexibility. It is
also modular; the switch can be removed and
placed on either end of the fixture” so it’s ver-
satile, he said. The company also showed LED
landscape lighting consisting of 20W, 30W
and 50W MR16 varieties. Kichler has also
been busy developing eight new accent
lights, three new deck lights and a vari-
ety of step and brick lights.

Philips SSLS (Color Kinetics)

Philips SSLS introduced three new LED
exterior lighting fixtures and two new
interior fixtures. ColorReach Powercore,
which has more than 4000 Im of out-
put and 400-foot projection, brings satu-
rated color and dynamic effects to large
buildings, monuments, bridges and tow-
ers. The ColorGraze Powercore and eW Graze
Powercore are designed for exterior grazing and
wall washing applications using color and color-

efficiency of color, but still concerned about
getting usable quantities of light.

Lighting fundamentals for architects
Architect Lisa Petterson commented that she
is using LEDs more and more, particularly

in exterior landscape applications and that
she is looking forward to future opportunities
in indoor applications. She cautioned the
participants to question and understand lamp
life and lumen maintenance claims.

Sustainability vs. lighting quality

Presented by Nancy Clanton and Naomi Miller,
this engaging and enthusiastic presentation
cautioned the attendees to beware of LED
claims and test the product in the application. It
was added that designers have to embrace the
total opportunity for LEDs in the future and not
restrict the application potential by perception.

changing light, and high-quality white light,
respectively. eW Downlight SM Powercore is a
downlight with a low-profile housing in 2700K
and 4000K color temperatures options and eW
Profile Powercore is a low-profile, linear fixture
for common undercabinet lighting, task light-
ing and display case lighting.

Osram Sylvania: No room too small

Osram Sylvania won an award of distinction
at LightFair for its booth, which was separated
into the home and retail settings where LED

This color-changing wall art was created by the
Sylvania Linearlight Power Flex LED module
(for white light) at top and the Linearlight Flex
Top Colormix LED module at the bottom.
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100,000 hours of life and

other LED fairytales

Over 600 attendees packed the room, making
this the highest subscribed workshop at
LightFair 2008. Presented by John Curran of
LED Transformations, it dealt with the current
reality and state of the technology, from binning
to heat and from lumens to lifetimes.

Bye bye incandescent

The presentation addressed the controversy,
confusion and relevance of technology for
today’s and tomorrow’s environmental concerns
and needs, as well as current and proposed
legislation and standards. Discussed were the
US Energy Independence and Security Act of
2007 (HR®6), the Bright Tomorrow ‘L’ prize for LED
innovation, the CFL mercury and recycling issues,
IES light levels, ASHREA, and a comparison of
energy codes, including California’s Title 24.

David Irvine-Halliday,

Light up the World Foundation

The Light Up The World Foundation (LUTW)
is an international humanitarian organization
dedicated to illuminating lives of the world’s
poor. LUTW has improved the quality of light

and thus improved the quality of life in the
remote villages of the developing world. This
David has met this Goliath of a challenge
and has devoted himself along with his wife,
Jenny, to this effort. “With the unlikely ability
of providing free food, you can provide light
for free,” said Irvine-Halliday, who closed his
presentation to a standing ovation, further
comments and a plethora of questions,
including “How can we as an industry help?”

David Gottfried, the US and World

Green Building Council (USGBC)

Parallel to SSL development, global
transformational change in how we conduct
business, make products and manage our

organizations is undergoing explosive growth.

Understanding and embracing the principles
of sustainability and life cycle value fuel this
societal cultural change. The core of value
includes efficient use of precious resources,
environmental restoration and protecting our
health. Gottfried’s passionate presentation
closed with him emphasizing that although
we are dealing with technology change, it is
all about people, as people create and use
the technology. «

| LIGHTFAIR

lighting was shown to fulfill everyday lighting
needs. The company introduced more than
10 new LED products, including a directional
lighting module (DLM) product line. The DLM
line has two fully integrated DLM modules:
the DLM700 — intended for use in residential
recessed down lighting, track lighting or wall
washing applications and can be incorporated
in both 5-inch and 6-inch aperture fixtures —
and the DLM1100 — developed for more com-
mercial applications, provides 1100 Im and
performs best in 6-inch aperture fixtures.
Also introduced were the INSPIRELED LED
module for lighting jewelry cases, retail dis-
play cases, and salad bars, and the HF*Linear
Colormix LED module that replaces traditional
light sources in many applications and incor-
porates six sets of three hi-flux RGB LEDs for
dynamic color changing effects.

Belfer Group’s innovative booth

In Belfer’s innovative booth with flowing white
curtains and side seating area in a bar-like set-
ting, the company’s Radiant Lighting LED mul-
tiples and downlights were shown. This year,
the company introduced field curvable and lin-
ear varieties of engineered LED products. They

Kingbright

Kingbright Electronic Europe GmbH

@ +49 2835 - 44 46-0

2
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| LIGHTFAIR

Top Nanosys'’s Lumisys transparent LED
signboard won a LightFair Innovation
Award in the Specialty Luminaires:
Theatrical and specialty luminaires
category. The flexible, transparent
signboard is created with proprietary
transparent conductive coating technology.

also displayed LED festoon lamps for existing
low-voltage strips for users who want to con-
vert for energy efficiency.

Khatod’s new blade lens
Khatod showcased its new product, Blade Lens,
the first in a series of cutting edge products for

high-power LEDs to be released this year. The lens
shapes the light like a blade for use in wall wash-
ing, architectural lighting, and other areas where
compact light is required. Beam angle is 100° x
8.5° (see www.ledsmagazine.com/press/16459).

Magtech shows off its flexibility

A maker of LED drivers since 2000, Magtech
showed off the myriad of drivers it custom-
manufactures by layering them artistically
across the booth’s back wall. Although the
company’s latest designs are the LP4100 100W
quad LED driver and the LD1026 26W buck-
boost design LED driver, the company special-
izes in flexible configurations.

Rohm’s driver modules

At the Rohm Electronics booth, representa-
tives introduced AC/DC-isolated LED driver
modules that utilize constant-current cir-
cuits optimized for driving LEDs. The new
BP58xx series integrates LED-driving control
circuits, switching elements, isolation trans-
formers and constant-current circuits into a
single SIP package. The six new AC/DC isolated
driver modules’ constant-current output and
adjustable brightness control offer designers

A prototype concept employing Rohm's
power module LED drivers in an illumination
application.

an accurate, high-performance device for sim-
plifying designs while saving board space (see
www.ledsmagazine.com/press/16324).

Looking ahead to the next wave

Next year, LightFair heads back to the city that
never sleeps, New York. It is scheduled for May
3-7 at the Jacob K. Javits Convention Center, with
the Daylighting and Institute programs to be held
on May 3 and 4, and the trade show and confer-
ence to run from May 5-7. In 2010, LightFair will
be held May 10-14 in Las Vegas. &

LED Test and Measurement

HV9980 Features:

Supertex HV9980 and HV9982:
3-Channel LED Driver ICs for LCD Backlighting

HV9982 Features:

Measure all optical and electrical pa-
rameters of single LEDs, high-power
LEDs and LED modules in conformity
to international standards accurately
and within seconds. With equipment
from INSTRUMENT SYSTEMS — the
world leader in LED metrology.

® Luminous intensity (candela)
@® Luminous flux (lumen)

® Dominant wavelength (nm)
® Color coordinates (x, y, z)

@ Spatial radiation pattern

® Thermal behavior
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B> Three integrated 160V, 250 MOSFETS save board
space and reduce system costs

B> TTL-compatible PWM dimming inputs for precise
dimming of LED strings

P> Local dimming and scanning capability for
excellent contrast ratio

B> Built-in short circuit and over temperature
protection

B> Peak current buck converter topology works with
awide range of input and LED voltages

P> Available in a 24-Lead SOIC package

B> Closed-loop output current control for high
current accuracy

B> Switch-mode control for boost, buck,
or SEPIC topology

B> Drives either RGB LEDs or multiple channels
of white LEDs

P> Dedicated PWM dimming inputs allow individual
dimming of LED strings

»> Built-in hiccup-mode, short circuit &
open LED protection

P> Available in a 6x6mm 40-Lead QFN package

To learn more about the HV9980 and HV9982 and the complete line of Supertex LED ICs, visit:
http://www.supertex.com

Supertex inc.

1235 Bordeaux Drive, Sunnyvale, CA 94089 ¢ (408)222-8888 ¢ E-mail: mktg@supertex.com
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displays | SID REPORT

LED predictions coming true at SID 2008,
while OLED displays surge forward

LED backlit LCDs are setting clear standards for flat panel display performance, while
commercial AMOLED displays bring hope for sustainable product entries, writes STEWART HOUGH.

ontinuing its role as the

premier electronic display

technology conference and
exhibition in North America, the
Society for Information Display
(SID) 2008 Exhibition, Symposium
and Conference was held at the Los
Angeles Convention Center on May
19-23, 2008. Curiously, the promo-
tion of the event as a Hollywood
affair—and its immediate prox-
imity to the movie capital—failed
to entice any celebs to come to see
how good they will look on the
latest electronic display technologies,
be they handheld or wall-size. Apparently, the
Nokia Center finale of American Idol one block
north was a bigger draw.

SID2008 found a truce of sorts in the

decidedly high-tech, macho contest for size
supremacy that has been on-going for the last
five years between plasma and LCDs. This was
much to the chagrin of many surveyed attend-
ees who enjoy the prospect of seeing the lat-
est, biggest display in the world. Last year,
108-inch diagonal Sharp LCDs and 103-inch
diagonal Samsung plasma displays won brag-
ging rights. This year saw a shift in display
focus from sheer size to higher resolution and
improved image performance. Many full high-
definition televisions (HDTV - 1920 column x
1080 row pixel format) LCDs were exhibited
with the latest image processing and display
design approaches to make them even more
STEWART HOUGH (stewart@driven-
technologies.com) is a 20-year veteran of
the display industry and vice president of
engineering for Driven Technologies Inc. (http://
driven-technologies.com), a southern CA
developer and manufacturer of LCD displays,
cockpits and avionics components for simulation,

training and commercial avionics.
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FIG. 1. Samsung SDI's 31-inch, full high-definition, active matrix (AM) OLED displays.

enticing. The largest LCD at the show was an
82-inch full HDTV Samsung LCD.

There was also an increase in exhibitors
drawn from the many component and materi-
als suppliers whose technologies support the
continuing expansion of the display market e.g.
optical filters, diffusers, driver devices, back-
light providers, and especially touchscreens.
In fact, more companies were listed (over 62)
under touchscreens than any other category,
most likely because of the resurgence in this
technology based on the success of the Apple
iPhone, which won the SID2008 Display Appli-
cation of the Year Gold Award.

OLED displays

More strategically, the commercial release of
Sony’s 11-inch XEL-1 active matrix (AM) OLED
TV (www.ledsmagazine.com/news/4/11/31) and
Samsung SDI’s 2.2-inch AMOLED cellphone dis-
plays provided a renewed emphasis on OLED
technology. After a number of false starts, 2008

may be the year that AMOLEDs finally engage
mainstream commercial display markets.

Sony did not exhibit at SID2008, but Yoshito
Shiraishi, GM of the E-Products and Busi-
ness Development Department, TV Business
Group, Sony Corp, delivered a keynote speech
titled “Sony’s Challenge to be the First Out with
OLED TVs,” discussing history, performance and
future prospects of Sony’s OLED panel develop-
ment. In February 2008, Sony announced a cap-
ital investment of ~JPY22 billion ($213 million)
for volume production of 20-inch OLED pan-
els (see www.ledsmagazine.com/news/5/2/16).
While this does not represent enough invest-
ment for a price-competitive production launch,
it appears Sony is targeting premium market
opportunities. By the end of the conference,
Sony announced it plans to release a 27-inch
AMOLED display within 12 months.

Samsung SDI shared their OLED and plasma
display exhibition space with Samsung Elec-
tronics, the major Korean LCD manufacturer.
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Features

m Qutput current up to 150 mA per
channel (A6281)

= 10-bit PWM per channel (A6281)

m 7-bit current-control DACs for color
calibration (dot correction) (A6281 and
A6285)

Benefits

= Precise current control for high quality
images

m Accurate color balance and white point
= Remote diagnostics

Applications
= Full-color LED video displays

= Monochrome and color message and
graphic displays

= Channel letter signs

m Architectural and decorative lighting

llegro-

Allegro's new family of LED driver ICs offers solutions for signs, large video
displays, architectural and decorative lighting and control panels.

The A6281 typically drives a cluster of red/green/blue (RGB) LEDs for one
pixel in a large display or a lighting fixture. You can precisely control LED
brightness via 10-bit pulse-width modulation (PWM) per channel, and adjust
color balance via 7-bit analog current control. The A6281 requires only three
external passive components to operate. The high level of integration and
tiny 3 x 3 mm QFN package enable compact board designs. The A6281's
unique clock-regeneration technique allows hundreds of devices to be
cascaded on a single cable.

The A6282 and A6285 have 16 constant-current output channels. They can
be cascaded to create megapixel text or video displays. They can also be
used in smaller applications such as LCD backlighting or controlling LEDs in
an instrument or control panel. Both the A6282 and A6285 operate with LED
supply voltages up to 12 V, which allows stacking of three or more LEDs per
channel. The A6282 is available in 24-lead surface-mount packages: QFN,
SOIC, and TSSOP. The A6285 features open-LED detection and dot correction
and comes in a 32-lead QFN.

All of these devices operate over the -40 to +85°C temperature range.

MicroSystems, Inc.

Number of Current LED Dot
Model Channels per Channel Voltage PWM Correction
A6281 3 150 17 10-bit 7-bit
A6285 16 80 12 External 7-bit
A6282 16 50 12 External -

www.allegromicro.com/promo356

115 Northeast Cutoff, Worcester, Massachusetts 01606 USA = 508.853.5000
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FIG. 2. Toshiba notebook computers with LED-backlit LCDs.

Samsung has announced a 12.1-inch notebook
with an AMOLED display, and consumer giant
Panasonic recently announced that it believes
OLED will eventually replace LCDs. The $3 bil-
lion revenue mark for OLEDs has been fore-
casted to be five years in the future for the last
seven years. It remains to be seen if the new
product releases and announcements will
stimulate other entrants or be the real thing
this time, but expectations have now risen.

Passive-matrix OLEDs have been in production
for a decade, but are limited in size and resolu-
tion, with the only major market being the cover
displays on cellphones. AMOLED is now the latest
serious commercial incarnation of electronic dis-
plays offered to the electronics product markets,
even if only through limited sources. In recogni-
tion of the AMOLED product market launches,
SID2008 awarded the Display Device of the Year
Gold Award to Sony for its XEL-1 OLED TV and
the Silver Award to Samsung SDI for its 2.2-inch
QVGA AMOLED display.

Samsung SDI had arguably the most impres-
sive display of the conference/exhibition: sev-
eral 31-inch, full HD, AMOLED displays (Fig.
1). The viewing angle, contrast, video motion,
and thinness were quite stunning. Informa-
tion about commercial production plans was
lacking and, of course, pricing disclosure was
out of the question. The color rendering seemed
almost surreal, although the appearance of
moving flesh tone—the real test of display
moving image performance—was excellent.

To highlight OLED’s advantages, OLED dis-
plays should be placed next to plasma and LCD
running the exact same content. Samsung
SDI has been working with Universal Display
Corp. (UDC) for several years on progressively
more serious display demonstrations. In SDI's
display demos, the red and green were UDC’s
phosphorescent materials, while the blue is of
the Kodak fluorescent type. By contrast, flu-

LEDsmagazine.com

orescent red, green, and
blue comprise the Sony
XEL-1 active layers.

Chi Mei Optoelectron-
ics displayed their 20-inch
WXGA low-temperature
polysilicon (LTPS) AMO-
LED display, which was
originally developed in
1994. LTPS provides higher
electron mobility due to
fewer crystalline silicon
grain boundaries for higher
drive currents, however it
has uniformity issues for
large-scale displays. A 25-inch display announced
in late 2006 was not present. Ignis Innovation, a
University of Waterloo, Canada, start-up, has
developed a unique amorphous silicon backplane
circuit that offers measurable improvement for
the voltage threshold drift that is intrinsic with
amorphous silicon and is strongly needed for
higher current OLED drives.

OLED lighting

OLED technology has the
potential to significantly
influence the solid-state
lighting paradigm through
the creation of area light-
ing devices of almost infi-
nite shapes on rigid and
flexible substrates. It can
exceed the limitations of
present flat panel or area
emissive offerings. OLEDs
are potential competitors
in many LED applications,
including small display
backlights, automotive
interior and running lights,
signage, and interior and
exterior building design and accent lighting.
Although nothing so dramatic was shown
at SID, GE recently demonstrated a roll-to-
roll flexible substrate with around 30 Im/W
white efficiency, a 2x improvement over previ-
ous demonstrations (see www.ledsmagazine.
com/news/5/3/9). A clear milestone, but not a
commercial breakthrough, the stated plans
are to introduce an OLED lighting panel of
some type by the end of 2010 with full specifi-
cations to be determined.

Even though SID is about displays, much
of the OLED materials and device technology
under development is intended for lighting as
well. OLED lighting demonstrations were more

displays | SID REPORT

subdued this year compared with last year.
Osram has retired their passive matrix polymer
OLED display products in favor of lighting tech-
nology development and products, and they did
not exhibit any OLED devices of any type.

In a booth close by, OLED supplier CDT
showed an Osram demo of a five-panel hang-
ing pendant of white polymer OLEDs about 8
x 10 cm each in size (similar to the Ingo Mau-
rer luminaires shown at Light+Building—see
LEDs Magazine, April 2008, p14). None of the
OLED companies exhibiting at SID felt OLEDs
would be a major supplier of backlights, expect
possibly in small displays.

Kodak’s policy of core patent licensing
and technology support has fundamentally
enabled both the Sony and the Samsung dis-
play offerings, as Kodak is the dominant IP
owner for small-molecule OLED technology.
Kodak continues to develop their RGBW OLED
structure and deposition technology tools and
is still seeking to partner with a critical vol-
ume display maker/active matrix backplane

FIG. 3. PVl showed a selection of LED-backlit LCDs.

provider to pursue what continues to be the
goal to have commercial product influence on
displays for Kodak licensees and Kodak’s dig-
ital imaging business.

Novaled, a German company that has set the
pace for OLED materials advancement over the
last several years, published white OLED mate-
rial efficiency of 38 Im/W, CRI 0f 90 (1931 CIE 0.43,
0.44) with lifetime >100,000 hours from 1000 nits.
Novaled again exhibited an automotive headlight
assembly with white OLED running lights this
year, and anticipates this will move forward into
a production design and release by 2011.

UDC has also made substantive materi-
als performance progress, publishing white

33

JULY/AUGUST 2008

Sunlight Readable 1.cp

R -

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


http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13597&adid=P33E2
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com/news/5/3/9&id=13597&adid=P33E1
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo

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

LEDs

MAGAZINE.

UPCOMING EVENT

Market Trends and Emerging
Applications in the LED Industry

WEDNESDAY JULY 30 AT 11 AM (EDT)

Perrt

SPEAKER: Robert Steele, Director of Optoelectronics Programs, Strategies Unlimited

Industry luminary Bob Steele will be delivering his forecast and
outlook for the worldwide high-brightness LEDs market in this sought-
after webcast. This presentation will cover market trends, including
areview of the developments in each of the major application
areas. It will also provide a market forecast through 2012.

SPONSORED BY: “uHm

FUTURE EVENTS

Thermal Design for Enhanced
LED System Performance

ARCHIVED EVENTS
Essentials for Designing LED Luminaires

SPEAKER: Scott Riesenbosch, President, CRS Electronics
This webcast explored the essential considerations and requirements
when designing LED-based luminaires, so that the end product matches
customers’ expectations for solid-state lighting technology.

eoYCchtforyos  FREDINITR

pewered by DSARE

SPONSORED BY:

VIEW ALL CURRENT, FUTURE AND ARCHIVED EVENTS AT:
www.ledsmagazine.com/webcasts
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OLED efficiency around 30 Im/W, but with the
big improvement over last year of extension of
lifetimes to over 200,000 hours from 1000 nits.
UDC stated they also have a 72 Im/W white
(1931 CIE 0.35, 0.47) in test. [Since this article
was written, UDC announced a white OLED
with an efficacy of 102 Im/W—see www.leds-
magazine.com/news/5/6/23.]

The Ingo Maurer demonstration aside, there
still have been no major OLED lighting product
announcements nor any major manufacturing
line investments that could launch OLED light-
ing products in any lighting markets, meaning
technology demonstrations and improvements
will continue, and volume production is at least
two years away.

LED backlighting predictions

confirmed, trends continue

Predictions made last year on the decline of
CCFLs and the further increase of LCD perfor-
mance using LED backlights over plasma are
holding true. There were no major plasma dis-
play exhibitors in the hall this year, except for
Samsung SDI, which was emphasizing OLEDs. In
general, as the FPD TV display market becomes
more mature, exhibitions of display technology

FIG. 4. The 21-inch portrait-mode NEC display
uses selectable LED backlight white color.

innovation will become less important. LCDs are
still actively improving, while plasma improve-
ments have been more subtle and difficult due
to the nature of the technology. Specifically, the
large constituent component content of LCDs—
e.g., polarizers, color filters, backlights, etc.—have

displays | SID REPORT

longbeen held up as a weakness of LCDs, but have
actually enabled independent component tech-
nology advancement that is more easily assim-
ilated into LCD products. LCD’s ability to con-
tinually reinvent itself in this way has strongly
contributed to LCD display market domination.

The new “Green Religion” paradigm has
increased focus on power consumption in all
displays. SID2007 decisively thrust LED back-
lit large screen LCD TV performance into the
spotlight, with higher contrast, improved
image motion effects and reduced power con-
sumption. Backlighting in all LCDs, from cell
phones to large screens, has established that
LEDs can reduce power consumption com-
pared to CCFLs. LEDs have become the virtu-
ally exclusive choice for backlighting in mobile
phone screens, as well as iPods and other hand-
held devices (some phones and MP3 players
have OLED displays) and the next portable
device market actively switching to LED back-
lights is notebook displays.

Thinner, more power efficient, higher
brightness/contrast, longer backlight life
and reduced motion artifacts are turning the
balance for LEDs despite their intrinsically
higher cost. Savings of up to 2W (~40%) have

th ssnc of Ictronics

componnts.systms.automotiv.mbddd.wirlss.micronano-systms.

N
>

LEDsmagazine.com

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

35

JULY/AUGUST 2008



http://www.qmags.com/clickthrough.asp?url=www.LEDsmagazine.com&id=13597&adid=P35E2
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com/news/5/6/23&id=13597&adid=P35E1
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ledsmagazine.com&id=13597&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13597&adid=logo

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

: : OPT@mism
Green at ].tS brlghteSt- Conference & Exhibition
MAY 18-20, 2009 ‘ SANTA CLARA CONVENTION CENTER, CA ™

www.OPTOMISMSHOW.com

Brought to you by Laser Focus World Magazine and the Optoelectronics Industry Development Association (OIDA), OPTOmism:
Photonics for the Green Revolution Conference & Exhibition will bring increased focus to the growing role that photonics is
playing in global efforts to “live green.” A broad range of senior speakers from industry, government and academia
will enable attendees to find out about the technology, business, and regulatory aspects of this fast-growing field.
The OPTOmism exhibit floor will feature companies that supply manufacturing equipment, materials, and
components to related markets such as solid-state lighting, photovoltaics, and optical sensing.

CALL FOR PAPERS!

We are looking for practical papers on the application of photonic technologies to sustainable development. We are also looking for presentations
addressing key marketing developments in getting products to the Green market space. Join presenters from top organizations. Share your
latest research and get immediate, face-to-face feedback from leading experts in industry, green development organizations, government
agencies, and academia. Abstracts are being accepted in the following areas:

Q Solid-state lighting Q Photonic sensing for energy efficiency N Photonic sensing for energy efficient

Q Solar photovoltaic management (e.g. grid monitoring, systems (e.g. combustion, turbines, etc.)

Q High efficiency displays smart building) N Efficient manufacturing

N High efficiency communications Q Photonic sensing for energy resource Q New and novel photonics developments
and computing management (e.g. oil recovery) for sustainable applications

Presented papers are published in OPTOmism Proceedings, a new source of influential, rapidly published, cutting edge research.
Go to www.OPTOMISMSHOW.com to submit your abstract today!

OWNED & PRODUCED BY P@H’ CO-HOSTED BY : Do lectionics nausiry FLAGSHIP MEDIA SPONSOR : lIISHI‘Flll}lISWllI‘m

Development Association
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been published by note-
book display suppliers
for medium-sized dis-
plays. Toshiba exhibited
an assortment of smaller
portable products as well
as several notebooks
(Fig. 2) equipped with
LEDs (see www.ledsmag-
azine.com/press/16247).
While not committing
to total elimination of
CCFL displays, Toshiba
is strongly focused on
LED solutions and plan
to develop their own
LEDs, consistent with
their historical verti-
cally integrated technology business model.
LCD display suppliers Sharp, PVI (Fig. 3) and
NEC (Fig. 4) differentiated product offerings by
backlight choice, while indicating that, even-
tually, virtually their full product lines will
offer LED backlight options. The 21-inch por-
trait-mode NEC display for medical radiology
shown provides intrinsically higher contrast
and image detail optimization through select-

FIG. 5. Chi Mei Optoelectronics demonstrated LED backlight advantages
over CCFL using side-by-side comparisons.

able LED backlight white color.

Optrex was somewhat less bullish about the
transition to LED backlighting, stating that they
see the trend clearly in favor of LEDs, but are not
as aggressively switching to LED backlit displays.
On the other hand, Tianma, a Shanghai producer
of smaller (2.2- to 7.0-inch diagonal) TFT LCD
displays has converted all of its products to LED
backlights with no plans to offer CCFL unless

displays | SID REPORT

requested by an OEM company. Smaller
suppliers like Vertex LCD, as well as dis-
play solution providers and integrators
White Electronics, Q-Vio and JACO Elec-
tronics, have developed white LED back-
light products, are working on RGB ver-
sions, and see the next 3-5 years resulting
in LED domination of backlights.

Side by side LED demos

SID 2008 LCD exhibitors AU Optronics
(AUO), Chi Mei Optoelectronics (CMO)
(Fig. 5) and Samsung Electronics took
the next step in highlighting LED back-
light advantages over CCFL by doing
side-by-side demonstrations with dig-
ital power meters to show the dynamic
power savings of LED backlights with
different video image content. The potential
lifetime power savings are compelling.

The flexibility of LED backlight designs
allows for progressive levels of complexity and
performance. Four levels of LED integration
have been identified, designated DO thru D3:
DO: Area or edge-lit full display white dimming
D1: Horizontal zone area white dimming
D2: Area 2-dimensional zone white dimming

MESSE MUNCHEN
INTERNATIONAL

M

[Register online and enjoy the benefits: Www.electronica.de/ticket]

the essence of electronics

components.systems.automotive.embedded.wireless.micronano-systems.

get the whole picture

electronica: the world’s leading trade fair for electronic components, systems and applications. The latest
topics, trends and technologies, experts and decision-makers, the complete range of industry know-how
and the place to find everything that moves markets now and in the future. www.electronica.de

Be sure to visit the concurrent trade fair #4 hybridica www.hybridica.de

Q'}‘ electronica 2008

components | systems | applications
23rd world’s leading trade fair

New Munich Trade Fair Centre
November 11-14, 2008
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displays | sID REPORT

D3: Area 2-dimensional zone color dimming

Average power reduction of up to 60% with
LEDs was shown with the D3 approaches used
in the AUO, CMO and Samsung demonstra-
tions. Dolby, which purchased Brightside tech-
nology last year (see www.ledsmagazine.com/
news/4/12/8), demonstrated a side-by-side com-
parison of their D2 technology with a
standard LCD. The extremely high con-
trast of the Dolby technology on the left
caused the image bloom due to camera
focus on the middle of the two displays.
Exhibitors demonstrating D2 and D3 area
modulation techniques similar to Dolby’s
are apparently under secret license from
Dolby or using methods free and clear
of Dolby’s IP. A number of chip makers
are stepping up to develop D1-D3 drive
solutions, including Microsemi, Austri-
amicrosystems and inSilica.

Ajoint D3 collaborative demonstration
was exhibited by chip maker Microsemi
and demonstrated by CMO on a 42-inch
LCD. Designated by Microsemi as Digi-
tal Advanced Zone Lighting or DAZL!, the SMT
device incorporates a flexible D0-D3 capability.
With a 60% demonstrated power saving over a
42-inch CCFL-backlit LCD rated at 188 W, the D3
technology can realize power savings of just over
$270. This assumes a conservative 30,000 hour
operating life and electricity costs of $0.08 per
kilowatt-hour. This justifies the increased cost of
the RGB LEDs and added signal processing cir-
cuitry. If promoters of LED backlight technology
will highlight this advantage, the transition to
LEDs will be greatly facilitated. Contrasted with
plasma power efficiency, LCD’s advantages are
even more compelling.

On the high power side, the LED technology
with the greatest potential impact on solid-
state lighting as well as LCD backlighting was
shown by Luminus Devices, who again chose
to only provide private demonstrations off-site.
Luminus was awarded the Display Component
of the Year Gold Award for their PhlatLight LED
Backlight Unit. Phlatlight is an LED-based
technology using photonic lattice structures
that can generate extremely high light output
at high currents, up to 30A. In the Global Light-
ing Technologies (GLT) booth, a 46-inch edge-
lit PhlatLight LED backlight unit with GLT’s
MicroLens diffuser gave impressive results
with only 8 Phlatlight RGB modules.

Projection
Also, a stunning 67-inch PhlatLight LED DLP
TV by Samsung Electronics (shown in private)
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could possibly breathe new life into rear pro-
jection TVs if the pricing is right. Samsung
replaced a 132-watt mercury arc lamp and
color wheel with a single PhlatLight RGB chip-
set, eliminating the problem of lamp replace-
ment and improving picture quality.

A home theater front projector prototype

FIG. 6. Ostendo Technologies Inc.’s CRVD ultra-wide
42-inch curved display.

powered by PhlatLight LEDs was also shown,
producing over 700 ANSI lumens, and the com-
pany anticipates >1,000 lumens by 2009 (see
www.ledsmagazine.com/news/5/6/28). Lumi-
nus demonstrated four new pocket projection
models and prototypes from LG Electronics,
Samsung Electronics, Innoswell and Upstream
Engineering, along with a unique new pico pro-
jector, a 3 LCD projector, and several projectors
that are being introduced using the recently
announced PhlatLight PT54 chipset. This
increases the brightness to >150 lumens, or 10
times the level of previous products using con-
ventional LED technology. Luminus Devices is
now in intermediate production and planning
to ramp up by year’s end to >10,000 per month
on the new device.

LED makers on display

As ever, LCD exhibitors at SID either did not
know whose LEDs were in their LCD displays or
they were not saying. Osram was the only LED
manufacturer exhibiting, and with a decidedly

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

different offering this year. The large Sony
Bravia was gone and replaced by an Ostendo
Technologies Inc. CRVD ultra-wide 42-inch
curved display (Fig. 6).

Billed as “the ultimate immersive desktop
display,” the CRVD-42 is intended for simu-
lation, gaming, financial analysis, digital
imaging, web-content creation or any
desktop computing application need-
ing multiple seamless displays. The
display uses multiple rear-projection
DLP MEMs, producing 2880 x 900 pix-
els with 68.7 billion colors, >300 nits
brightness, and a contrast ratio of
>10,000:1 from four Osram Ostar-Pro-
jection six-chip LED light sources. In
response to sidelit LED backlight busi-
ness opportunities, Osram demon-
strated its new MicroSIDELED, an RGB
multichip, 0.6 mm-high top-emitting
SMT package with >1.0 cd green and
>100% NTSC color gamut. Top emis-
sion allows for better registration to
the edge diffusion film. (See www.leds-
magazine.com/news/5/5/24 for more on both
these products.)

Trend summary

Al LCD display exhibitors at SID, from tier-one
display manufacturers to specialized market
integrators, have released LED backlit LCD dis-
plays. Whole ranges within the product lines
of major LCD suppliers now offer LED back-
lights. Notebooks are rapidly transitioning to
LED backlights and cost of ownership advan-
tages are expected to increase with predicted
LED efliciency improvements and advanced
LED drive approaches.

OLEDs may have turned the corner towards
mainstream display market production. Mate-
rial improvements have reached the point that
nagging reluctance by potential suppliers should
disappear. OLED lighting products are still not
to be found, but improvements in white perfor-
mance and other necessary technology support
issues can only speed the day that area-lit pan-
els will appear on the market. &)

LEDs move from supporting role to defining advantage at SID2007

www.ledsmagazine.com/features/4/8/5

Luminus, Sony, Samsung products win SID Display of the Year awards

www.ledsmagazine.com/news/5/5/17

SID 2006 reinforces emerging role of LEDs in electronic displays

www.ledsmagazine.com/features/3/6/6
Society for Information Display www.sid.org
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B 10W P30/P30L LED Lamp

6000K 25° 40°

Advanced LED Technology

i

1M 3700 lux 1900 lux

75W Halogen Equivalent Output

Ecologically Friendly M 95Tk 475 liix

Saving 85% Power

25°/40° Beam Angles ® 10W AR111 LED Lamp
4000K 25° 40°

3000K/4000K/6000K CCT

High Color Rendering Performance

3 Years Warranty 1M 2700 lux 1650 lux #;J diy i
2M 675 |ux 415 lux o

3000K 25° 40°

B 10W TD26 Downlight

1M 2400 lux 1400 lux

*Photo 1,2: P30, AR111, and TD26 at Guangzhou

International Lighting Exhibition. M 600 lux 350 lux

www. ledion-lighting.com
sales@ledion-lighting.com A New Experience in nght
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CIOE

China International

OPTOELECTRONIC

Expo

THE 10TH
CHINA INTERNATIONAL

OPTOELECTRONIC EXPO

MORE THAM 2.100 EXHIBITORS
O BS.000 S50M

SERTEMBERY6:9%2008

SHENZHENICONVENTIONI&!
EXHIBITIONICENTERSCHINA

CONCURRENT:
OPTICAL COMMUNICATIONS, SENSORS,

LASERS & INFRARED APPLICATIONS EXPOSITION;
PRECISE OPTICS EXPOSITION

EXHIBITS

o LED components & materials

o LED packages & modules

o LED semiconductor lighting & applications
o LED manufacturing & testing equipment

CHINA INTERNATIONAL OPTOELECTRONIC EXPOSITION OFFICE
SHENZHEN BMC HERONG EXHIBITION CO., LTD.

B A Add:Room 607 East Block, Coastal Building, Haide 3rd Road,
Herong Exhibitions Nanshan District, Shenzhen, Guangdong, China
Tel: +86-(0)755-86290901
Fax: +86-(0)755-86290951
Postcode: 518059
E-mail: cioe@cioe.cn
Website: Http://www.cioe.cn
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test & measurement | PHOTOMETRY

Absolute photometry has
relative benefits for LED and
SSL performance evaluation

Photometric testing methods are changing in response to the increased

adoption of solid-state lighting, explains IAN LEWIN.

he lighting industry is buzzing with
_|_ excitement: solid-state lighting (SSL)

is being celebrated as the solution to
many of today’s energy and lighting applica-
tion challenges. Available lumens per watt
(otherwise known as the efficacy) of com-
mercial white LEDs now far exceeds that
of incandescent sources. In the laboratory,
LEDs have been developed with efficacies
similar to fluorescent and certain high-
intensity discharge (HID) sources.

However, we do not yet know to what extent
such devices will become viable in the future
as a replacement for existing high efficiency
sources; issues such as manufacturability, cost
and temperature stability must be addressed.
Until these issues are sufficiently answered
within the lighting industry, replacement costs
and procedures will remain a reasonable con-
cern to commercial purchasers.

Even if today’s SSL performance results
are as good as the industry ever produces,
a wide range of applications can be satisfied
already. With performance increases actu-
ally coming at a surprising pace, and with
anticipated reductions in manufacturing
costs, LEDs certainly appear to be a major
light source of the future.

New standards

The lighting industry has always adapted
to engineering innovation, and as such has
sought to characterize the performance of the
newest lamps and the applications that might
use them. The introduction of new forms of
light generation has historically demanded

A moving-mirror goniophotometer at Lighting Sciences Inc.’s Scottsdale, AZ, laboratory,
with an LED luminaire under test.

the development of new test procedures, such
that the Illuminating Engineering Society
(IES) is now celebrating 102 years of under-
standing and communicating these lighting
procedures and policies. Testing of fluorescent
lamps and luminaires required the rethinking
of photometric testing in the 1940s, and metal
halide sources were a major challenge in the
1970’s. With the advent of the LED for com-
mercial lighting, the problems of correct pho-
tometry are perhaps even greater.

As the relevant standards, policies and

IAN LEWIN is the CEO of Lighting Sciences Inc., a lighting technology laboratory that supplies

independent photometric testing and equipment, product development consulting, and optical design.

Email: Isi@lightingsciences.com. Web: www.lightingsciences.com.
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procedures are released in 2008, the light-
ing industry will know precisely the perfor-
mance goals each of its LED products must
meet in order to have competitive value.
Beginning September 30, 2008, every prod-
uct developer will know the electrical, photo-
metric and life requirements needed to qual-
ify under Energy Star for SSL. Meanwhile,
photometric standards and procedures are
evolving just as quickly as the product lines
featuring SSL applications.

Manufacturers and product developers
will benefit from understanding the shift
in testing procedures imposed by SSL/LED
sources. Thermal issues have become vital
to performance reporting, but the lighting
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INTERTECH ""”pll'a LEDs 2008 September 29 - October 3, 2008

A full week of events assessing growing markets, advanced technologies and application adoption for LEDs

Sheraton San Diego Hotel & Marina, San Diego, CA, US

Part 1: Pre-conference seminar on Fundamentals of LED Luminaire Design, Monday, September 29
Part 2: 9* Annual LEDs conference, Tuesday, September 30 - Wednesday, October 1

Part 3: LED Measurement and Standards conference, Thursday, October 2 - Friday October 3

“lh-. " -.n..uul'-#."h . —

Don't miss the stry's premier DU and. echnlcal rence _and exhibition!

Join over 500 colleague usiness partners, as we"‘S over 80 exhibitors, at EDs 2008'September 29 - October 1
Plan now to attend the world most compelling business meetin echa Clusively to the MigEsBrightaess LED industry.
This ninth annual meeting will agaln bring together the leading manufacteters, m als and component supplier hno Jy.innovators,
investors and end users to discuss all the market and technological developmen curnng in the industry. By attending “l\ the
industry’s leaders and get updated on dynamic markets, new technological developments.and emerging commercial oppo es:

e —

Download the complete program by visiting www.leds2008.com

LEDs Measurement and Standards 2008 Sponsored by: Nye.
Two day conference and exhibition, October 2 - 3, 2008 (immediately following LEDs 2008) - |

SmartGel
As the LED industry matures with growth rates reaching 10 - 15% per year and projected to grow to as high as $7 nnHm Lﬂmgmm
billion in just two years, LEDs are increasingly being adopted in illumination applications. Yet, there is one reoccurring BRIGHT
issue in the industry, namely the lack of standards for how LEDs are tested and measured. While many groups have Shﬂ" fs'u o=
assembled to address this, none of the proposed guidelines have been widely adopted by industry and the challenge . T
remains as to how to measure lifetime, efficiency, light output and efficacy. As the technological challenges are being A Carf"ﬂ | NET,RSUT":E;;

overcome by manufacturers, now is the time to create a standard for ease of implementation and integration into
general illumination. Without a common language and set of agreed upon standards, LEDs will further confuse potential
end users. IntertechPira's LED Measurement and Standards 2008 strategy forum will address these issues by
bringing together leading executives, product development managers and industry renowned regulatory specialists.

@ e TiecoONA

Supertex inc.
Who should attend: EE RTRCN
* Solid-state lighting industry company executives * LED and semiconductor manufacturers
+ Lighting designers, architects and end users « LED testing engineers (BeroouisT )
* Corporate, government and academic R&D staff * Testing equipment manufacturers

Supported by:
Special discounts for those attending LEDs 2008 apply! ' [

e ki)

To discuss a sponsorship or exhibit package tailored to meet your business objectives, PHOTONICS
please contact Brian Santos: +1 207 781 9618 or bsantos@intertechusa.com

+ ..,m..-n
Delegate inquiries, please contact Mike Robert: +1 207 781 96310r mrobert@intertechusa.com Di Sp l d y
Marketing and Press, please contact Stacie Chalmers: +1 207 781 9627 or schalmers@intertechusa.com LEDs CUMFUIU D L#

IALD

Register by Friday, August 15, 2008 and receive 10% off your fee!

Register online at www.leds2008.com or contact Mike Robert at mrobert@intertechusa.com

www.leds2008.com
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industry’s most historically critical number,
luminaire efficiency, has all but disappeared
in the SSL market.

Relative or absolute
It is likely that today’s most fundamental
change in photometric test procedures and
product performance reporting comes as a
result of the switch to “absolute testing” for LED
luminaires. Conventional fixture types, includ-
ing those using incandescent, fluorescent and
HID sources, rely on “relative photometry.”
Photometric testing of luminaires has
almost always involved relative testing, most
commonly performed on a “moving mirror
goniophotometer.” As the mirror moves around
the luminaire, light rays at different angles of
emission from the test source are redirected to
asilicon photodetector. A computer connected
via an electronic interface to the photodetec-
tor records the voltage generated by the detec-
tor. This voltage is proportional to the intensity
in candelas, or candlepower, produced by the
luminaire at each particular angle of interest.
At the end of the test, a data file is generated
that contains a candlepower reading for all
of the desired emission angles from the lumi-
naire. This computer file is built in a standard
industry format, normally the “ies” format,
which allows it to be used with lighting sys-
tem design software.

Relative photometry

When relative photometry is being per-
formed, a test is also run on the bare lamp.
For example, if the luminaire uses a high pres-
sure sodium (HPS) lamp, separate tests are
run on the luminaire and the HPS lamp. The
actual lumen output of the lamp is then cal-
culated from its candlepower data. Say that
this lumen output is 40,000 Im. Say also that
the manufacturer’s rated lumen output of the
lamp is 50,000 Im. A multiplying factor is cal-
culated, in this case 40/50 = 1.25. All candle-
power measurements taken on the luminaire
are then multiplied by 1.25. The luminaire
test data that are produced then apply to the
luminaire as if it had used a lamp operating
at manufacturer’s rated output.

This test procedure is referred to as “rel-
ative photometry” because all candlepower
data that are provided in the data file are rel-
ative to the rated lumen output of the lamp. In
fact, the actual or absolute candlepower val-
ues that the luminaire produced during the
test are not reported.

Note that once the relative candlepower

LEDsmagazine.com
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data are known, the computer can calculate
the luminaire lumens. Dividing this by the
rated lamp lumens and multiplying by 100
provides that formerly magic number, the
luminaire’s efficiency.

How does this relate to LEDs?

The answer to this question is precisely the rea-
son why photometric procedures must evolve
to meet the SSL market: in most cases, relative
testing cannot be applied to LEDs.

LEDs cannot be conveniently removed from
the luminaire and individually tested as bare
lamps. Even if it were possible to separate the
LED individually, far too many LEDs would
need to be measured per test; the task would
be so monumental that it would render LED
testing financially unreasonable.

Therefore there is no method available to
prorate the luminaire candlepower values such
that the data apply to a manufacturer’s lumen
rating for the LEDs. Relative photometry, at
least in most cases, is not possible.

Absolute testing

Absolute testing is the photometric procedure
where actual intensity values in candelas (or
candlepower) are recorded and presented in
the report. These are the actual intensity values
generated by the luminaire during the test, and
are not relative to any particular rated lumen
output produced by the LEDs.

A calibrated standard lamp is placed on the
goniophotometer. Its intensity in a particu-
lar direction is known very accurately. That
intensity is measured, producing a certain
photodetector voltage. A calibration factor, in
candelas per volt, is thus established for the
goniophotometer. Each photodetector voltage
reading from the luminaire test for all the dif-
ferent angles of interest is converted into an
actual candlepower value by multiplying by
the calibration factor. An absolute test report
can then be created that contains the actual
candlepower values that the luminaire pro-
vided when tested.

However, using absolute testing, lumi-
naire efficiency cannot be determined. This
is because the lumen output of the individual
bare LEDs has not been measured, so there
is no basis by which to determine the lumi-
naire’s output as a percentage of the rated lamp
lumens of the luminaire.

Comparing approaches
Relative photometry has been used as an
industry standard because it provides

test & measurement | PHOTOMETRY

consistency in photometric testing, and there-
fore comparable reporting data. Two different
laboratories, testing similar luminaires but
using two different lamp samples that may
have quite different lumen outputs, should
produce near-identical results. This is because
the lumen outputs of the lamps that are used
are factored out; both tests can be based on
identical rated lamp lumen output. The test
report provides information on the luminaire
rather than the lamp that is used.

With absolute testing of an LED luminaire,
two different luminaire samples will vary by
whatever extent the LEDs employed vary in
their cumulative lumen output. Therefore we
can expect greater variation, perhaps sub-
stantially, between tests on different lumi-
naire samples.

The advantage of absolute testing is that
it reports the true performance of the tested
package of the luminaire and its LEDs. If, for
example, the LEDs that are employed are pro-
ducing a lower lumen output than expected,
this will be reflected in the reported data. With
relative photometry, such an effect will be dis-
guised because of the prorating to rated lamp
lumens. This becomes particularly important
in view of the differences in LED performance
that can be produced when using LEDs from
different manufacturing bins that might oth-
erwise be identical.

The new approach to photometric testing
necessitated by LEDs raises some interesting
questions: If luminaire efficiency is no longer
available, what might replace it? If testing is not
based on manufacturer’s rated lamp lumens, as
with conventional luminaires, and each sam-
ple of aluminaire when tested produces differ-
ent performance results, what extra caution is
required in using the data? Are there yet still
other factors that might affect how the perfor-
mance of an LED luminaire is reported? What
new competitive issues are created by these
evolving changes in testing procedures, and
how will the lighting industry respond?

Global industry, governments and regula-
tory groups are wrestling with these questions
as they develop a body of standards that will
allow the expectations of SSL to be fulfilled.
By understanding the requirement for abso-
lute testing of LED luminaires, manufacturers
will be able to release products that deliver the
benefits of long life, damage resistance and low
power usage to consumers. The future of SSL is
truly exciting, but now more than ever before,
comparable photometric data will drive real-
world purchasing decisions. &)
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conferences | EuroLED

EuroLED 2008 offers European
perspective on low-carbon lighting

Among the talks at EuroLED were discussions of European R&D funding for LEDs and

OLEDs, Ireland’s initiatives for energy-efficient lighting, and the issues surrounding
disposal of LED fixtures, writes TIM WHITAKER.

n its fifth year, EuroLED moved to a new

and improved venue at the Ricoh Arena,

Coventry that could accommodate a larger
number of exhibitors (87) compared with last
year. The technical conference had a strong
speaker line-up, although a surprisingly small
number of delegates. This article covers talks
from the first session on low carbon lighting.

R&D funding in Europe

The European Commission funds a huge amount
of R&D work in many diverse areas including
LEDs, OLEDs and solid-state lighting, which all
fall under the Photonics banner. Photonics has
recently attained a higher profile within the EC,
and funding for this area was increased by 40%
to EUR 90 million for 2007-2008. John Magan,
part of the EC’s dedicated Photonics Unit, said
that he expects this level of funding to be main-
tained in 2009-2010. The value of photonics pro-
duction in Europe in 2005 was EUR 43.5 billion,
representing 19% of the world market. Within
Europe, lighting accounted for 15% of the total
production output (the global figure was only
8%). Magan said that, relative to technologies
such as flat-panel displays and IT, Europe is very
strong in lighting, so this will continue to be an
area of focus for EC funding.

The EC has funded several high-profile
projects particularly in OLEDs; these include
OLLA, which has just finished (see page 7), as
well as CombOLED and OLED100.eu, which
have started recently. Magan listed a number
of research priorities for both LEDs and OLEDs.
The next call for ICT funding for Photonics
Applications will include an emphasis on light-
ing and efficient light sources (including LEDs,
solid-state lasers and light engines). There will

TIM WHITAKER is Editor of LEDs Magazine.
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EBV Elektronik’s booth featured LED lighting and displays,
and a Nintendo Wii to entertain visitors.

also be a demand for international cooperation
activities, such as benchmarking LED/OLED
prototypes, exchanging info on LED/OLED tri-
als, and developing LED/OLED standards. More
opportunities will come in the call for Organic
Photonics and Disruptive Technologies, includ-
ing OLEDs and lasers for lighting, illumination,
projection and display. Magan said that the call
for Organic/Disruptive is likely to be issued in
December 2008, with the Applications call to
follow in June 2009.

In conclusion, Magan emphasized that SSL is

akeyarea for European photonics,
and that EU support for LED and
OLED technology is set to con-
tinue. “Energy efficiency is a real
driver within Europe,” he said.
“We need to consider regulations
and legislation, and what is needed
and what can be done at the Euro-
pean level.” Finally, Magan asked
“Are we following the best strat-
egy?” and “Any suggestions for
what we could do better?” before
leaving with a thought-provok-
ing query; “Given that many key
SSL patents are held by the major
players, is public funding of SSL
research justified?”

Ireland promotes

efficient lighting

David McAuley said that
Sustainable Energy Ireland (SEI),
a non-profit organization, aims
to promote and assist the devel-
opment of sustainable energy.
This means energy efficiency
first, followed by integration
and innovation, and the use of
renewable energy. The conference chair stated
before McAuley’s talk that Ireland is one of
the first countries to announce its intention
to “ban the bulb”, but McAuley emphasized
this was inaccurate. Earlier in 2008, Ireland’s
Minister for the Environment announced
an energy-efficiency standard for lighting
that would be implemented by January 1,
2009, after which it will be “illegal to market
inefficient lighting.” The standard is not yet
defined, but will not be specific to any light-
ing technology.

LEDsmagazine.com
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McAuley said that SEI’s vision for light-
ing is “for every lighting application to be
effective and energy efficient.” The way to
achieve this vision is to ensure that the sup-
ply chain promotes and pushes energy-effec-
tive lighting solutions, and to create demand
for energy-effective lighting. One of SEI's
initiatives is to develop a common refer-
ence manual for all involved in the supply
chain, which should focus on core concepts
and contain reference data. “We’d like to see
one on every desk, in every van, everywhere
where lighting might be designed and spec-
ified,” said McAuley.

He also described Ireland’s Accelerated
Capital Allowance (ACA) scheme, part of
efforts to reduce carbon emissions in line with
meeting EU targets by 2020. The ACA enables
businesses to write off the entire cost of alim-
ited set of energy efficient products — includ-
ing lighting and controls — in the first year
of purchase. The list of qualifying equipment
is maintained by SEL The first round of ACA
product submissions is closed, but SEI is now
accepting submissions for the second list to
be published later this year (see more infor-
mation at www.sei.ie/aca).

End of life and recycling

LED lifetime may be long but it is not infi-
nite, and at some point LED lighting fixtures
will reach end of life. For many current LED

Demonstration of color rendering using LEDs on the

Pacer booth at EuroLED 2008.

conferences | EuroLED

fixtures, this will mean removal and replace-
ment of the entire luminaire, including the
LEDs, drivers and housing. What’s not clear is
what will happen after that.

Peter Lees, commercial man-
ager of Recolight Ltd, explained
that the disposal of many electri-
cal and electronic products is gov-
erned by the Waste Electrical and
Electronic Equipment (WEEE) reg-
ulations. Recolight was established
by the UK lamp industry in 2005 pri-
marily for the purpose of operating a
WEEE Compliance Scheme on behalf
of lamp producers in the UK. Based
on an EU Directive, WEEE came into
force in the UK on July 1, 2007, and
there are similar regulations in all
other EU countries. Producers are
required to join a Producer Compli-
ance Scheme (PCS) or to form one
of their own, and each PCS sets up
systems for users to dispose of their
end-of-life products. The “Producer”
is defined as the first party to sell
the new product into the UK market
and therefore could be a manufac-

Top LED Assembly & Protection

Adhesives, Coatings, Encapsulants & More
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Lighting Sciences, Inc.

North America’s foremost photometric lab
Fast and accurate testing services

All global reporting standards supported
30 years of photometric innovation

16 years of testing LED luminaires

www.lightingsciences.com
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PRODUCTfOC”S TO PROMOTE YOUR PRODUCT HERE,

AMERICAN BRIGHT OPTOELECTRONICS CORP.

New Chip-on-Board LED Panels
Revolutionize SSL Design!

Say goodbye to hot-spotting, pixilation, and poor thermal conductiv-
ity. American Bright’s chip-on-board LED Panels will offer you pre-
viously unimagined quality and performance in your lighting designs.
This product offers 80 LPW typical efficacy at 5000 degree Kelvin
CCT, superior thermal management, customizable shapes and sizes,
and the highly desirable appearance of one continuous block of light.

Contact American Bright today for
further details and to order samples.

Tel: +1 909-628-5050

Fax: +1 909-628-5006

Email: sales@americanbrightled.com
Web: www.americanbrightled.com

PLEASE CONTACT JOANNA HOOK AT joannah@pennwell.com
OR MARY DONNELLY (U.S. SALES) AT maryd@pennwell.com

www.iLEDco.com

( ° ™ Contact: Edward Crofton
[ LED Tel. 1.860.260.3243
CO. > | Fax1.860.269.3271

Email: info@iLEDco.com

Articulux™ Brand Light-Sheet and Panels are the newest option for Designers,
Architects and Luminaire Manufactures. Adding NEW form to lighting designs,
following contours, draping pillars and bollards, is all part of the unfolding
designer's palette™
experience.

Use Articulux™ as accent
lighting, components in
mobiles, panels to match
decor, or as RGB white
light in office cubicles.
Articulux™ has the
design flexibility to help
your products stand out
as truly unique.

EVERLIGHT AMERICAS, INC.
LED Multi-Color Wall Washer

Everlight introduces the E-Skyline LED Multi-Color Wall Washer.
The E-Skyline is designed as a market leading, cost-effective and
environmentally safe choice for any indoor architectural or general
lighting application. It offers high lumens/ft in multiple CCTs and
wavelengths, allowing versatile usage and competing very aggres-
sively in cost effectiveness and return. The E-Skyline’s PMMA opti-
cal lens allows for multiple viewing angles, and the entire module
can be swiveled in any direction (0 to 180 degrees).

Everlight, Lighting Forever

Contact: Ewing Liu

Tel: (972) 490-4008

Fax: (972) 490-5009

Email: eliu@everlightamericas.com

Web: www.everlight.com

FUSION OPTIX

Durable & Reliable
Advanced Diffusion Films & Lenses

Fusion Optix Advanced Diffusion Films & Lenses are durable
because we design our LightControl™ Technology into the film leav-
ing both input surfaces free of fragile coatings and exposed
substrates. Both are easily cleaned with standard solvents and
withstand handling stresses.

Our in-house custom die-cutting and adhesive-free slide-in form

factor designs give architectural lighting fixtures a new look and a
second life.

Tel: 617-649-1010
Email: info@fusionoptix.com
Web: www.fusionoptix.com

MAXIM INTEGRATED PRODUCTS INC.

Maxim’s HB LED drivers enable
greener lighting solutions

A leader in high-brightness (HB) LED drivers, Maxim provides
highly integrated solutions for solid-state lighting (SSL) designs.
The Company’s newest high-voltage, HB LED drivers
(MAX16822/MAX16832) greatly reduce the size, complexity,
and cost of SSL solutions, while providing the efficiency and
thermal-management capabilities critical to LED system designs.

W AXI/MN

Contact: Brian Hedayati

Tel: 408-737-7600

Email: Brian.Hedayati@maxim-ic.com
Web: www.maxim-ic.com/ledmag

OCEAN OPTICS

Analyze LEDs, Lamps and Other
Sources with Jaz!

Unlike traditional light meters, Jaz from Ocean Optics provides full
spectral analysis in a simple, handheld unit. The modular optical
sensing suite is now available for radiometric analysis of LEDs, flat
panel displays, lamps and other radiant sources — in a unit that is as
convenient to use as it is accurate.

Web: www.oceanoptics.com/jaz.asp
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turer, an owner-brander
or an importer. The dis-
posal system can be in

LED Test and Measurement Solutions the form of collecting
such products directly

STELLARNET, INC.

ELECTmON e

StellarNet’s low cost spectroradiometers are reliable tools for LED light

measurement. These miniature instruments are ruggedized for portability from the user or provid-
and are calibrated using NIST traceable sources with models covering ing a reasonable collec-
200-1700nm. The instruments can be coupled to lenses, light receptors, or tion network. The cost is
integrating spheres, directly or via fiber optic cable. The SpectraWiz soft- borne by the producer.

ware provides absolute intensity measurements in watts/m?, uwatts/cm?, WEEE covers 10 differ-

Lux, footcandles, radiant/luminous flux, 1931 xy chromaticity, purity,

. . . ent categories of electri-
dominant wavelength, and correlated color temperature, all in real-time. 8

cal and electronic prod-
ucts. Section 5 covers
lighting, but specifically
excludes incandescent
and halogen lamps —
commonly termed GLS
lamps, these don’t con-
tain hazardous materi-

Tel: +1 813-855-8687; Web: www.StellarNet.us
Email: ContactUs@StellarNet.us

als — as well as domes-

tic luminaires. A new
sub-category (13) cov-
A Revolution in Thermal ers gas discharge lamps
Management Technology such as fluorescents.

These can be recycled
to extract mercury and
sodium, although the
mercury is not recycled

THERMASTRATE LTD.

Jonas Stalhandske, CEO of Aluwave AB,
demonstrates the Nova headlamp from
Mila, with a light output of more than
2000 lumens and a combination of
different lenses to shape an optimized
beam. The headlamp, successfully

 Direct-to-heatsink construction

* Best In Class thermal performance

» Simple, rugged construction

» Versatile and cost effective solutions

. ; in the sense of being re- S .
Thermalinterfaces removed , onse OF DeImE Xe 4o monstrated at a nighttime running
* No TIM or mechanical attachment to heatsink used — it is just diverted " .
. competition, uses Alunat ceramic-based
* Reduced material and assembly costs from the landfill. PCB material f Al
* Suitable for large area LED arrays Importantly, said material from Aluwave.
Supplied as HB LED substrates, heatsink | " Q . Lees, LEDs are not spe-
assemblies and completed modules L » g cifically mentioned — yet. There is a tentative agreement by the indus-
' try, awaiti t 1, to categorize LED lighti d-
Tel: +44 (0) 1670 717830 ext 24 ry, awaiting governm.en. apprmfa o0 categorize ighting pro
o . ucts as household luminaires, which are presently exempt from WEEE.
Email: nick.atkinson@thermastrate.com 5 ) ) h 1
Web: www.thermastrate.com LED lamps are components, and are also exempt. But changes could

be on the way, driven by some familiar market pressures. 150-watt GLS
lamps will be taken off the market voluntarily by mid-2008, moving to

ZIERICK MANUFACTURING CORP. 40 W by 2010, and then there will be a virtual ban on manufacturing
and sales as aresult of minimum energy standards that GLS lamps will
Newest, Most Economical Way to not be able to meet. A review panel is considering bringing filament
. . 1 ithin th f WEEE 13, which would fur-
Terminate Wires to SMT Boards amps.w1t int .escopeo WEEE under category 13, whic .woud ur
ther disfavor this type of lamp (because of the cost of setting up dis-

Zierick Manufacturing Corp. is the leading source of solutions to posal/recycling processes) and hasten its departure.
complex interconnection requirements and problems. From standard But what about LEDs? Lees highlighted their growing role as a

products to custom-made goods, Zierick has invented and produced
technologies which have become the industry standard and which will
continue to shape the industry in the future. Zierick also provides its
customers with assembly equipment, interconnection hardware, and
taped terminals. For 89 years, Zierick has 3

set the standard in both design leadership ' )
and quality tooling and stamping.

replacement for decorative incandescents and reflector halogen prod-
ucts. He also mentioned certain negative factors, such as lack of gov-
ernment understanding of the products or market; the perception that
they are similar to other electronic devices so they should be consid-
ered as such, and included in WEEE; and that rapid market growth
could lead to fears for the impact on the waste stream.

Lees said that the success of LEDs could be their “downfall” in terms
of being brought within the scope of the WEEE Directive. “I think this
isinevitable at some point,” he said. However, the timing will relate to

Tel: 914-666-2911
Fax: 914-666-0216

Email: sharvey@zierick.com how well the industry can argue that its development should be pro-

tected by continued exemption. &)
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last word

Secrets of smart CO, reduction

ROY BURTON is CEO of DIALIGHT, a leading manufacturer of LED fixtures. In late May,
he made a presentation to the Confederation of British Industry (CBI) Scotland.

he UK Government has committed
_|_ to the ambitious goal of reducing CO,

emissions in 2010 to 20% below 1990
levels, with a longer-term goal of 60% reduction
by around 2050. So how can you reduce CO, lev-
els without having a negative impact on your
bottom line? LED lighting provides opportuni-
ties today for cutting CO, while saving energy
and saving money.

Lighting is responsible for over 20% of world
electricity consumption, most of which is con-
sumed in non-domestic applications. Inves-
tors and futurists love to chat about solar, wind
and bio-fuels for energy generation. Energy effi-
ciency gets alot less attention, but the potential
for savings is significant. Wholesale adoption
of LED lighting could cut world electricity con-
sumption by 10% — that’s a lot of COs,.

London has over 5000 traffic intersections,
each one comprising an average of 10 traffic
signals, making ~50,000 signals. If London
were to convert those to LED lights the result-
ing saving in electricity alone, assuming a cost
of 6 pence per unit, turns out to be almost £1
million, with a consequent reduction in car-
bon emissions of more than 9.5 million kg. In
addition to the obvious environmental bene-
fit, these lights are guaranteed for 5 years and
could be expected to last for up to 10 years.
Presently, light bulbs in conventional traffic
lights are changed every year, so these new
lights would avoid up to 8 maintenance visits
over their lifetime and would therefore result in
further significant savings for the city.

It’s time to throw away light bulbs and to think
about replacing them with a controllable, direc-
tional light source. We can make much bigger
energy savings by thinking differently about light-
ing. Why are lights at industrial installations on
24/7 through the day? Because light bulbs don't
like being switched on and off frequently. With
LED lighting utilizing proximity switches and
intelligent control you can imagine the benefits
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in terms of reductions in cost, CO, emission and
lightspill. Why should we light tunnels, or empty
car parks, or walkways when there are no vehi-
cles or people present? Street lights, for example,
could be dimmed when theyre not needed. LEDs
switch on instantly, when a person comes into
range, and they also provide superior color ren-
dition — important where CCTV is in use or for
finding your car in the car park at night.

LEDs are highly suited for a wide range of
commercial uses and environments, and it's not
just their energy saving potential that makes
them attractive. Mainte-
nance is expensive, can
be dangerous and causes
downtime. All other energy-
efficient light sources don’t
lastlong — they're too frag-
ile to withstand shock and
vibration, and they don’t
like being switched on and
off either. LEDs are inher-
ently safe due to their low
voltage operation, so theyre highly suited to
hazardous environments.

Long lifetime means you save on replace-
ment light fixtures. It also means we don’t have
to manufacture the same volume of fixtures, so
we're saving more energy and CO, emissions.

What is happening in the UK? By talking about
CFL bulbs we are missing the point. The right
technology is already here, but were not moving
to it. Take traffic lights — currently only a small
percentage of them in the UK use LEDs, despite
the proven efficiencies they deliver, while LED
traffic lights are mandatory in many US states.
Why not change the existing lights now?

An added bonus is that, under Kyoto, a com-
pany switching to LEDs can actually generate
revenues from the CO, emissions it displaces;
this pays for the investment in new light sources.
And in Scotland, SMEs can get interest-free
loans to improve energy efficiency.

Dialight has begun discussions with CABE,
the Commission for Architecture and the Built
Environment in the UK, to explore the oppor-
tunities of trialling LED lighting in specific
urban situations for demonstration purposes.
We will also seek to work with urban partners
and utilities for these joint demonstration proj-
ects currently in the planning stage.

In terms of Capex savings, the US tends to
look for a 1.5 year payback, while in the UK it’s
more like 3.5-4 years with a longer payback
period being hard to justify. Potentially, banks
could offer leasing packages for LED
lighting as the lights can last as long
as 10 years if theyre not in use 24/7.
LED device costs have come down a
lot over the last 2 years (and will con-
tinue to do so), while the fixture cost
is dominant. LED fittings for hazard-
ous locations carry a 30-40% pre-
mium, but there’s zero maintenance,
1 so payback is achieved easily. Local

authorities will accept payback peri-
ods that fall within their political term.

Aside from cost, there are other barriers to
energy-efficiency investment. There are clearly
vested interests in any channel to market, and
conventional lighting manufacturers with
existing market share have little incentive to
reduce CO,. We have to break though these
attitudes. Where there’s a strong value propo-
sition people find a way to get the investment;
Dialight has seen this in the US and it’s now
starting in mainland Europe. Adoption of stan-
dards can help as it allows you to sell around
the existing channel.

While we can't dictate to people which technol-
ogies to use, we can put technology on approved
lists showing its whole life costs. We should be
lobbying government. The UK's Climate Change
bill is pushing for 80% CO, reduction by 2050. The
public sector will get carbon budgets, and that
will be a real driver for change. &)
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SAVE $50 — REGISTER FOR
THE CONFERENCE BY AUGUST 29!

Register online at

www.strategiesinlight.com/ledjapan2008

FEATURED SPEAKERS INCLUDE:

Keynote Speaker
Dr. Tsumemasa Taguchi

"4 Professor of Electrical
+ Electronic Engineering

Yamaguchi University

Dr. Alfred Felder
President and CEO

Osram Opto
Semiconductors Ltd.
Asia, Hong Kong

Sy

74
i = <

Sumio Shimode

7= &4 FSenior Councilor and
¢ FGeneral Manager of

LEDs, Custom Products
+ New Market
Development Center

Matsushita Electric
Works, Ltd.

Dr. Robert V. Steele
Conference Chair

Director of
Optoelectronics

Strategies Unlimited

www.strategiesinlight.com/ledjapan2008

October 16—17, 2008 « TEPIA  Tokyo, Japan

Advancing LED Technology
and Markets

Participate in the leading HB LED Industry event in Japan
and learn about the latest innovation in HB LED markets,
applications, products, and manufacturing.

e Preview the HB LED Market Overview and 5-Year Forecast
by Strategies Unlimited, world’s leader in photonics market
research

e | earn about the latest trends in LED-based illumination
from major luminaire manufacturers

e Explore emerging HB LED applications with the foremost
industry experts

e Receive the latest updates on solid-state lighting technology

o Network with your peers from the global LED community.

FOR MORE INFORMATION ON EXHIBITING OR SPONSORING:

USA, Europe, and Asia (Outside Japan): Tim Carli
at (650) 941-3438, x23 or tcarli@strategies-u.com.

Japan: Manami Konishi +81(3)3556-1578 or
manami.konishi@ex-press.jp

Visit www.strategiesinlight.com/ledjapan2008 for up-to-date
information on the conference, expo, and other event activities.
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PicoLED™
(0402)

Conventional
(0603)

ROHM'’s PicoLED™ integrates the latest technology
in the ultimate compact, thin package.

Our PicoLED™ features the same level of brightness as conventional chip LEDs, but in a
package size 53% smaller in area and with 74% less volume than standard 0603-sized
products. This makes the PicoLED™ ideal for use in high-density applications.

Features

@ Ultra compact (0.04in x 0.02in) - 53% smaller area
and 74% less volume than conventional 0603-
sized units.

@ High-luminosity types offered in a range of colors:
red, orange, yellow, green, and blue.

@ All light-emitting elements are of the high-
reliability four-element (InGaAlP) or high-
luminosity (InGaN) type ensuring continuous,
long-term, reliable operation.

4

> 44

Applications

Devices requiring thin compact components such as
mobile phone keypads, small dot-matrix units,
seven-segment displays and more.

ROHNM

www.rohmelectronics.com | 1.888.775.ROHM
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